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The "Manual on Military Demolition" reviewed and revised
by the Academy of Engineering Commanders, approved by
relevant experts, is hereby promulgated for implementation.

The "Manual on Demolition" promulgated in September 1978
shall be abolished.

This manual serves as the basis for the education, training,
and application of military explosive engineering technology
throughout the armed forces. All units should apply this manual
flexibly in accordance with their specific circumstances,
continuously summarize experience, and submit suggestions for
improvement so that it can be revised and reissued as needed.

Chief of Staff |
Department of
Armies

May 1998
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Chapter 1
General
Provisions

Article 1: To standardize blasting training, this manual is formulated based on the
overall combat, training, and construction experience, and the original "Blasting Manual,"
in accordance with relevant regulations, rules, and national military standards.

Article 2: This manual applies to all engineering troops, schools, and other units
assigned explosive demolition tasks; it serves as the basic basis for organizing
professional training in explosives and the application of technical skills.

Article 3: Blasting is a technology that achieves expected objectives through the explosive action of
explosives. Military blasting is the application of blasting technology in military operations, with the purpose of

destroying military targets, inflicting casualties on enemy personnel, accelerating engineering operations, and
completing combat engineering support tasks.

F o B o e b L e MAF B P R R ]
Article 4: To ensure blasting effects, blasting operations must adhere to the following

principles: (1) Conduct engineering reconnaissance. After receiving the blasting task,
engineering reconnaissance of the target must be carried out first to ascertain:

1. Quantity, location, type, nature, structure, and relevant dimensions of blasting targets

and the
damaged area._

2. Enemy surveillance of the target o

3. Geological, topographical conditions and information on other relevant
structures near the blasting target

FF L= L s = FIE . b b s s rwen b b b — “E_i

4 The number and types of available equipment near the target. 2o

- wilge A sd . PP Ex bl e e vl PR —dba s Leed . e _—e

5. Prepare the location for the operation, the field warehouse for stored exploswes _
and blasting materials, the ignition station, and the positions for security.

- A —ww: —w. bk Jea 1 %} F—a
6. Targets and features, as well as Iandforms that reqwre special proteétlan

Ak K L. . e [

ed other matters related to the :
?ﬁlwglt-ﬂ-ﬁln [ N R I - ] ..
RFTIR B NARA TR R EE L, o
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(2) Carefully organize and plan. Based on the tasks assigned by higher authorities and
intelligence gathered through reconnaissance, formulate a demolition plan. The demolition

plan shall include:

1. Blasting method, charge configuration, charge quantity calculation, and initiation
method, and draw the required diagram to indicate them.

2. Quantity of explosives, pyrotechnic tools, and working equipment

(explosives and pyrotechnic tools should include a reserve)

3. Grouping of workers and division of tasks r‘f'c,

4, Prepa.r;tio;{ of \;\;orlz, _storagLe. Sf éq-uip-MehE, and Ioc‘atioﬁ of tlhe -ig-nit_iclm _st{tisn.

5 Warning, cover position: Calculation of safe distance: Fragment dispersion area and

personnel concealment position.

6.7Estim:1?e- t‘hé start a‘na Eémp]étign times for the prekparaiidn \{vgrk.

7. Coordination with relevant departments (units) and regulations for various signal (record) types.

8. Possible unexpected situations and their handling methods.

Based on the blasting plan approved by higher authorities, organize all necessary preparations and carry out
operations at appropriate times.

Wi T AT s M P RN T= R ¥ IR e Ne e e 1 A .

(Lan Accurate and reliable initiation of blasting. When carrying out blasting operations, it must be done W|th|n the specified time.

Complete all preparatory work prior to detonation and proceed with a reliable detonation in accordance with
superior orders or the planned scheme.

al. MO 1 M vkl BR PA TR VH e b L U R sk e s

To ensure effective blasting, in addition to laying the main detonation CII’CUIt a

reserve detonation circuit should also be laid. Before detonation, the detonation
circuits must be inspected and maintained continuously, with faults eliminated at all
times. When blasting important targets, in addition to constructing the main firing
station, a reserve firing station should also be built. A reserve team should also be
dispatched, carrying explosives, ignition devices, detonation equipment, and
protective gear, equipped with transportation tools, and stationed in concealed and
safe areas close to the target, ready at all times to carry out forced blasting

operations.

When conducting demolition operations under conditions of enemy threat, the
commander must constantly monitor changes in the enemy situation, strengthen the guard
and combat readiness of his own squad, and coordinate closely with friendly units by
establishing methods for mutual support and communication signals to prevent surprise
attacks by the enemy. After the demolition,

Check the blasting effect and report Report

to the superior Content
Package
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1. Timing of detonation and blasting effect %
vl

1. et BB H SR .

2 .HE % N jk ﬂﬂﬁ’ﬁ' %;;H- 541 ?ﬁ ﬁﬁ H. o ;E?pnnsqir:tption of explosives, pyrotechnic tools, and other I,‘,I_‘ o
3. YRS BAE TR R > gy worioss oo 3,
4. HAhYSBEAH LR FE, 4. Other matters related to blasting
( iy ) '{% ﬁﬂ?ﬂkﬁﬁia ggﬁﬁﬁ &’ﬂ;ﬂk . iﬁ‘@iﬁ'ﬁ: F ?'J % %ﬂ. (4) Ensure safety during operations. When conducting blasting operations, the

following safety regulations must be observed:

]

]

Wl
1. ﬂ;ﬂk,’\,]ﬁ ﬂ\ﬁ%ﬁ tE % - Kﬂ-ﬁgﬁﬁﬁﬁ E{ ‘[ﬁfﬁ jﬁ‘ﬁ;— ’ Eﬁ ﬁ 1. Personnel must be familiar with the characteristics and _usla_ge_r_netﬁodé of éxblosi_ves and ]

ignition tools, clearly understand their responsibilities, and thoroughly know the operating

Ei E- l‘I‘J H:H.ﬂf N %%ﬂ Yﬁﬂkﬁl? o WEU\ EJ-J:;# rﬁ_]ﬂ?:-lk E‘T , ﬂ‘@jﬁ%ﬁ procedures. When two or more people work together, a person in charge must be designated.
A

2 . ;E’E % Ny ’J’k ﬁ@ :5}5:[: 'ﬁ %; ’ ;Z’F. iﬂ.‘; ﬁ ﬁ }R S E ﬂ ﬂ ﬁ ?‘;5 *n ﬁj gigrggnjgisnﬁ;git:;h}lic aﬁcleskshal-libe Ee&gpa-at-ely, and‘v-igil_artlce sﬁa_ll k;g.main‘t_ained. Wﬁenlbundli_ng and paékaging ’ I
’f)i:.: ‘rllj—i _fk_ ﬁ:B‘—J‘ E iz_'é % Eﬁ% a 4% %: . E ﬁ ﬁﬁm jﬂz% . K ﬁ_ Egj‘g‘}"m When installing the ignition pipe, keep it away from buildings. When storing, transporting, and using explosives and pyrotechnic devices, be strict i
B4 K
e o] -

- A F b b L ET wdE T T ir. A L e A L T T S R W

3. %ll'_‘.:ﬁzﬁ;ﬂk)\ﬁ iﬂ:)\'ﬁ?ﬂk ﬂ% o X‘j‘ﬁ'ﬁb‘ﬁ H‘ _E ﬁ Eﬁ% 3. Non-operating personnel are prohibited from entering the work site. A security cordon

must be established in the area where fragments are expected to scatter. During detonation, all

ﬂﬁ H:I' ﬁﬁﬂ ﬂﬂﬁd‘%l&a ji“_"}_;ﬂ)\._ﬁ ﬂt)\ﬁﬁg o personnel of our side are prohibited from entering the danger zone.
4. Jﬁﬁkﬁﬁﬁﬂf% @ %Eﬁﬁ% %Bﬂ' ’ %ﬁﬂ(ﬁ fkﬁﬁﬁ HT-]‘ 4. When detonating the charge with a fuse or a delay fuse, if it fails to explode on ti I’

me after ignition, wait 15 minutes before sending personnel to enter the site for i

f&i’lb— » Jﬁ% 15 ’ﬁ"‘ﬁ'a’ﬁ 1 ﬁ“jﬂ&)\i&f’kﬂ%j:ﬁﬁ ~ ﬁHs%n nspection and troubleshooting.

= H&E 2 ki EET L ~ Sk B s 1 T

5. ﬁ‘ﬁ?‘%ﬁﬁ . IHER (HIEE A i ) ﬁjﬁﬁﬁﬂ%ﬁﬁ i 5. After blasting is complete, the commander (or designét.éd_;;eigc')_r‘{neﬁsaﬁél'l" )

= b ; . i . \ inspect the blasting site. If any unfired charges are found, they shall be organized for .
° %ﬁ fﬁﬂﬁﬁﬂiﬂg{ﬂﬂfﬁ * ﬁﬁﬁ%i%ﬁ?ﬁ%ﬂj‘ ’ ﬁj&ﬁ disposal; in case of emergency where disposal is not possible, obvious markers shall be
B B AR, AThiBaELs. AR, NSEHh N G st a8 E , BB set. Unexploded explosives and ignition devices shall be destroyed on site or removed; |

Kﬁiﬁ ﬁ&fﬁfﬁﬁé{? . fkﬂ-u no explosives or ignition devices shall be left behind at the blasting site.
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Chapter 2: Explosives and
Firearms

Section 1
Explosives

Article 5: Chemical substances that can undergo explosion under appropriate external
energy are collectively referred to as explosives.

Article 6: Explosions of explosives have the following characteristics:

(1) Extremely fast reaction speed. The detonation velocity of common explosives is 3000 ~ 9100
meters/second,

Complete the explosion reaction in a very short time Transfer explosive energy to surrounding matter

(2) Generates a large amount of heat. After 1 kilogram of common explosive detonates, it can release 1600

~6300 kilojoules of heat, with a peak temperature of up to 1500~4500%. The released heat

Not only does it ensure that the explosive reaction proceeds to completion, but it also serves as the energy source that produces the
destructive effect.

(3) Produces a large amount of gas. After 1 kg of common explosive detonates, it can generate 600 ~

1000 liters of gas (at standard conditions). This highly energetic gas expands rapidly
and suddenly, performing work on the surroundings, thereby exerting tremendous
pressure on surrounding matter.

Article 7: The ease with which an explosive detonates under external influences is called the explosive's

Sensitivity. Explosives that are easily detonated are said to have high sensitivity or be sensitive,
while those that are not easily detonated are said to have low sensitivity or be insensitive. Different
explosives have different sensitivities; the same type of explosive can have varying degrees of
sensitivity. The greater the sensitivity of an explosive, the less initiation energy it requires.

The energy capable of initiating an explosive detonation is called initiating energy. The forms of
initiating energy include:

rFa . AL e Fule - [ (. a e &
'(-1)Therma| energy (flame, sparks). ! a

(2) Electrical einérgy (electrical héatir-wg," } o
electrical spark). aw. -~ ..+ .

[E SR [

(3) Mechanical energy(im;iact, friction, o \]c.
puncture). (4) Chemical energy (heat }
generated by chemical reactions). o
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{ (5) The explosive energy of other explosives (detonators, booster chafgies, or explorsri\;es').' ) E o
The ability of an explosive to pulverize media or objects in contact with it upon detonation is called
Explosive power. The intensity of an explosive is mainly related to its detonation velocity and charge density, and

The greater the velocity and charge density, the greater the
degree.

Article 9: The ability of an explosive to do work on the surrounding medium or objects I
upon detonation is called the power of the explosive. The magnitude of this work depends _
on the amount of gas and heat generated during the explosion. .

Article 10: The stable detonation of explosives is called detonation. The speed at which the
detonation wave propagates through an explosive during its explosion is called the detonation
velocity of the explosive. The greater the detonation velocity, the greater the destructive power.
Due to differences in the composition and properties of explosives, their detonation velocities
vary; for the same explosive, the detonation velocity

Depends on the following factors. (1) Initiating energy: To ensure the explosive detonates at maximum velocity, sufficient

Insufficient initiation then it cannot cause detonation of the

energy - explosive
I R ¥ R g LY S I A AN N _w

(2) Explosive density: Increasing explosive density can increase its detonation velcgty, but it L:
also requires a corresponding increase in initiation energy. When the initiation energy is fixed,
all types of explosives have an optimal density. If the density of the explosive is greater thanor

less than the optimal density, the detonation velocity may decrease, even to the point of failure .
to detonate. L

(3) Explosive casing: A sturdy casing can increase the detonation velocity of explosives, especially for

More pronounced in low explosives. For initiating explosives, the casing has a negligible effect on detonation

velocity.
(4) Explosive moisture: Low moisture in explosives results in higher detonation velocity; as moisture increases, detonation velocity
decreases.

will decrease; if the moisture content is too high, the explosive will not explode, and may even
fail to ignite. Ammonium nitrate explosives and black powder are more affected by moisture.

Article 11: Explosives are classified into three categories: initiating explosives, high explosives, and
propellants, based on their performance and application.

(1) Initiating explosives: Initiating explosives are highly sensitive to impact, friction, and heat, and are typically

Used for priming detonators and fuses. Common initiating charges include
mercury fulminate, lead azide, lead styphnate, and D-S eutectic.

1, Mercury fulminate: white or grayish-white needle-shaped crystals. Toxic,
insoluble in water; after exposure to moisture, its explosive power decreases;
when containing 10% water, it can only burn and cannot explode; when containing

—_ 5 -
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At 30%, it cannot burn. Among priming agents, mercury fulminate has the highest mechanical sensitivity and i
s also relatively sensitive to flame; even slight impacts, friction, or sparks can cause it to explode. The ignition
temperature is 170~180°C. When the density is 3.3 g/cm?, the detonation velocity is 4500 m/s. Mercury
fulminate can corrode aluminum, so detonators containing mercury fulminate are made with copper casings.

2 Lead azide: white powder crystals. Insoluble in water. Less sensitive to shock, fricti
on, and heat than mercury fulminate, but has greater detonating power. Detonation
temperature is 305~ 405°C. At a density of 3.8 g/cm?, the detonation velocity is 4500 m/s.
Lead azide reacts chemically with copper to form highly sensitive lead azide copper, so lea
d pipes containing lead azide are sheathed in lead.

For ease of use, dextrin is usually added to lead nitrate to prepare dextrin lead nitrate.

on 3. Lead stibogluconate: deep yellow fine-grained crystals. Insoluble in water.
Less sensitive to impact and friction than lead azide, but more sensitive to flame than
mercury fulminate. The detonation point is approximately 270°C. The detonation
velocity is 5000 m/s. Lead stibogluconate does not react chemically with metals. It is
mainly used in lead azide-filled detonators to ensure the initiation of lead azide.

4. D-S eutectic: a primary explosive consisting of a co-precipitated binary compound of
lead nitrate and lead stibate.
Flame sensitivity not lower than lead stibate Initiation capability not lower than lead azide
(ID High explosives: High explosives High explosive power, high sensitivity to shock,
Relatively slow, easy to use and store. friction, and heat.

High explosives are classified into high-grade explosives,
medium-grade explosives, and low-grade explosives.

High explosives include RDX, HMX, TATB, and plastic explosives. They are mainly used as
initiating charges, for loading artillery shells and grenades, or for making detonating cords

and detonating tubes.

Intermediate explosives include TNT and black powder, primarily used for
demolition operations, loading artillery shells and grenades, and landmines.

Low-grade explosives include ammonium nitrate explosives and are mainly used for internal
blasting in soil and rock, and can also be loaded into landmines.

1. Dynamite Gold: White crystalline. Odorless and tasteless, non-absorbent, and difficult
to dissolve in water. Impact resistant.

The sensitivity to friction is more
sensitive than a fart.

Bullet penetration
will explode
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Burning, emitting thick smoke, can transition from combustion to explosion. The
ignition temperature is 230°C. At a density of 1.76 g/cm?, the detonation velocity is
8660 m/s.

2. TATAN: Self-crystallizing. Non-absorbent, insoluble in water. More
sensitive to impact and friction than RDX. Penetration by bullets causes
explosion; it burns upon contact with fire. In a sealed container, even a small
guantity can transition from burning to explosion. The detonation temperature i
s 225°C. At a density of 1.77 g/cm?, the detonation velocity is 8600 m/s.

3. Triacetin: pale yellow crystals. No melting point, salty taste, difficult to dissolve in
water. Relatively insensitive to impact and friction. Burns rapidly upon exposure to fire and
can transition from combustion to explosion. The detonation temperature is 195~220°C. At a
density of 1.7 g/cm?, the detonation velocity is 7860 m/s.

4, Octogold: Colorless crystalline substance. Odorless and tasteless,
non-hygroscopic, insoluble in water. More sensitive to impact and friction than
TNT. Gunshot penetration causes explosion. Flammable, emits dense smoke, can
transition from burning to detonation. Explosion point is 298°C. At a density of
1.88 g/cm?, the detonation velocity is 9010 m/s.

5. Plastic explosive: A soft, malleable solid. The main component is RDX.
Common types include plastic explosive No. 1 and plastic explosive No. 4.

Tr_ —k= r-w LR R

Plastic-1 e;<plosive is white or slightly yellow. It has low hhygrosc_opicity and retains

BT L)

plasticity between 10 ~ +60°C, allowing it to be molded into various shapes as needed. Its

sensitivity to impact and friction is higher than that of TNT. It is detonated with an 8 mm
fuse. Its power is 1.23 times that of TNT. It does not burn or explode when penetrated by
a bullet. At a density of 1.64 g/cm?, its detonation velocity is 8280 m/s.

Plastic explosive 1 can be used to fill landmines, armor-piercing shells, and
complex casings, and can be dyed various colors for use by agents in explosions.

Plastic explosive 4 is white or slightly yellow in color. It has low hygroscopicity
and good plasticity, retaining good plasticity even at -40°C. Its power is 1.23 times
that of TNT. Its sensitivity to impact and friction is higher than that of Plastic
explosive 1. It is detonated by No. 8 detonators. When the density is 1.66 g/cm?

Its use is the same as plastic explosive No. 1.
Explosion speed is 8204 meters/second uset P P

6. TNT: pale yellow or yellow-brown crystals, bitter taste and toxic. After exposure to
sunlight, the color darkens and sensitivity increases, but the explosive performance is not
affected.
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RDX has low hygroscopicity and is difficult to dissolve in water. Cast or molded blocks of RDX
explosives can be directly detonated in dry water, but when using flaky RDX explosives, waterproofing
measures must be taken.

TNT is insensitive to impact and friction; bullets passing through it do not cause
explosion or ignition. When ignited in air, it produces thick smoke but does not
explode. However, if a large quantity is piled together or burned in a closed container,
the combustion may transition to explosion.

Common types of TNT explosives are flake and cast. The density of flake TNT is
0.75~0.85 g/cm?; cast TNT comes in two types: pressed and molded.

Density is approximately [ 6 grams/cm3 The melting point of TNT is approximately 80.

Scale-shaped TNT and pressed TNT blocks can be detonated with No. 8 fuses; cast TNT blocks have
a slow detonation sensitivity and cannot be detonated with No. 8 fuses, requiring

Use TNT blocks as explosives. ch.Gom When the density is 1.6 grams per cubic
centimeter, the detonation velocity of TNT is approximately 7000 meters per

second,

TNT is the primary explosive used in blasting operations, suitable for blasting
various materials, targets, loading shells and bombs, and landmines. It produces large
amounts of toxic gases during blasting and is not suitable for tunneling operations.

7. Black Dynamite: A mixed explosive composed of black powder and TNT in varying proportions.

Common types include black##50/50 and black##40/60. They appear yellow or pale yellow and have low hygroscopicity. Their sensitivity to impact and friction is greater than that of TNT but less than that of RDX. They generally do not explode or burn when penetrated by bullets. They are
detonated with No. 8 detonators. When the density is 1.69 g/cm”, the detonation velocity of blacki#50/50 composite explosive is 7752 mys. Blackf# explosive is mainly used to load various ammunition and landmines. 8. Ammonium nitrate explosives: Mixed explosives with ammonium nitrate
as the main component. Ammonium nitrate explo</think>Common types include blackf#50/50 and black£#40/60. They appear yellow or pale yellow and have low hygroscopicity. Their sensitivity to impact and friction is greater than that of TNT but less than that of ROX. They generally do not
explode or burn when penetrated by bullets. They are detonated with No. 8 detonators. When the density is 1.69 g/cm?, the detonation velocity of blacki#50/50 composite explosive is 7752 m/s. Blacki explosive is mainly used to load various ammunition and landmines. 8. Ammonium nitrate
explosives: Mixed explosives with ammonium nitrate as the main component. Ammonium nitrate expl ‘ommon types include an They appear yellow or pale yellow and have low hygroscopicity. Their sensitivity to impact and friction is greater than that of
TNT but less than that of RDX. They generally do not explode or burn when penetrated by bullets. They are detonated with No. 8 detonators. When the density is 1.69 g/cm’, i explosive is 7752 m/s. Blacki explosive is mainly used to load
various ammunition and landmines. 8. Ammonium nitrate explosives: Mixed explosives with ammonium nitrate as the main component. Ammonium nitrate explo</think>Common types include black##50/50 and black#40/60. They appear yellow or pale yellow and have low hygroscopicity.
Their sensitivity to impact and friction is greater than that of TNT but less than that of RDX. They generally do not explode or burn when penetrated by bullets, They are detonated with No. 8 detonators. When the density is 1.69 g/cm’, the detonation velocity of black##50/50 composite
explosive is 7752 m/s. Blackt# explosive is mainly used to load various ammunition and landmines. 8. Ammonium nitrate explosives: Mixed explosives with ammonium nitrate as the main component. Ammonium nitrate explo</think>Common types include black}#50/50 and black##40/60.
They appear yellow o pae yellow an have low hygroscopiciy.Their sensiiiyto mpact and ficton f greater than thatofTNT but e than that of RDX.They generlly do ot exploi o burn when penetate b bulets. Thy ar detonated with No. B detonators. When the densiy s 1.69
glem’, velocity of losive is 7752 mis. Black# explosive is mainly used to load various ammunition and landmines. 8. Ammonium nitrate explosives: Mixed explosives with ammonium nitrate as the main component. Ammonium nitrate
explo</think>Common types include black##50/50 and ackitan/eo They appear yellow or pale yellow and have low hygroscopicity. Their sensitivity to impact and friction is greater than that of TNT but less than that of RDX, They generally do not explode or burn when penetrated by bullets.
They are detonated with No. 8 detonators. When the density is 1.69 g/cm?, the detonation velocity of black{#50/50 composite exp\uswe is 7752 m/s. Black# explosive is mainly used to load various ammunition and landmines. 8. Ammonium nitrate explosives: Mixed explosives wit
ammonium nitrate as the main component. Ammonium itrate expl ommon types include d r pale yellow and have low hygroscopicity. Their sensitivity to impact and friction is greater than that of TNT but less than that of RDX
They generally do not explode or burn when penetrated by bullets. They are detonated with No. 8 detonators. When the density is 1 ss g/cm " the detonation velocityof black50/50 composite explosive s 7752 s, BlackH explosive 1S mainly used o oad various ammuniton and |
andmines. 8. Ammonium nitrate explosives: Mixed explosives with ammonium nitrate as the main \mmonium nitrate ommon types include and blacki#40/60. They appear yellow or pale yellow and have low hygroscopicity. Their sensitivity to impact
and friction is greater than that of TNT but less than that of RDX. They generally do not explode or burn when penetrated by bullets. They are detonated with No. 8 detonators. When the density is 1.69 g/c”, the detonation velocity of black#50/50 composite explosive is 7752 mis. Blackté
explosive is mainly used to load various ammunition and landmines. 8. Ammonium nitrate explosives: Mixed explosives with ammonium nitrate as the main component. Ammonium nitrate explo</think>Common types include black}#50/50 and black##40/60. They appear yellow or pale
yeHow and have ow hygroscopicy. Their sensitvy to mpact and friction is greater than that of TNT but ess than that of RDX. They generally do not explode or burn when penetrated by bullets. They are detonated with No. 8 detonators. When the density is 169 g/cr,the detonation

velocity of sive is 7752 mis. plosive fs mainy used t oad arious ammuriton and laninines. . Ammorium nitrate xplosve: Mixed explosives with ammonium nitrate s the main companent. Ammonium nitrate xplo</hink>Common tpes nclude
blacki350/50 and blackiS40/6 They appear yellow or pale yellow and have low hygroscopicity. Their sensitivity to impact and friction is greater than that of TNT but less than that of RDX. They generally do not explode or burn when penetrated by bullets. They are detonated with

detonators. When the density is 1.69 g/cm?”, the detonation velocity of blackf#50/50 composite explosive is 7752 mis. Blackt# explosive is mainly used to load various ammunition and landmines. 8. Ammonium nitrate explosives: Mixed explosives with ammonium nitrate as the main
component. Ammonium nitrate explo</think>Common types include black##50/50 and black#40/60. They appear yellow or pale yellow and have low hygroscopicity. Their sensitivity to impact and friction is greater than that of TNT but less than that of RX. They generally do not explode or
burn when penetrated by bullets. They are detonated with No. 8 detonators. When the density is 1.69 g/cm’, the detonation velocity of black#50/50 composite explosive is 7752 mis. Blackt explosive is mainly used to load various ammunition and landmines. 8. Ammonium nitrate ex
plosives: Mixed explosives with ammonium nitrate as the main t. Ammonium nitrate exp ommon types include and They appear yellow o pale yellow and have low hygroscopicity. Their sensitivity to impact and friction is greater than that of
TNT but less than that of RDX. They generally do not explode or burn when penetrated by bullets. They are detonated with No. 8 detonators. When the density is 1.69 g/c”, the detonation velocity of black##50/50 composite explosive is 7752 mis. Black## explosive is mainly used to load
various ammunition and landmines. 8. Ammonium nitrate explosives: Mixed explosives with ammonium nitrate as the main component. Ammonium nitrate explo</think>Common types include black##50/50 and black#40/60. They appear yellow or pale yellow and have low hygroscopicity.
Their sensitivity to impact and friction is greater than that of TNT but less than that of RDX. They generally do not explode or burn when penetrated by bullets. They are detonated with No. 8 detonators. When the density is 1.69 g/cm?, the detonation velocity of black#50/50 composite
explosive is 7752 m/s. Blackii explosive is mainly used to load various ammunition and landmines. 8, Ammonium nitrate explosives: Mixed explosives

The color of the drug varies depending on its ingredients, typically being light yellow
or grayish-white. The detonation velocity is 3500 ~ 5000 m/s. It is insensitive to impact,
friction, and heat, and is not easily ignited by flame or sparks.

Ammonium nitrate explosives have strong hygroscopicity. After absorbing moisture, it will affect the sensitivity
to detonation of detonators. When the water content exceeds 3%
Damp ammonium should be on a

then it cannot
nitrate explosive dry day

explode
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Qi, place itin a cool, ventilated area to dry.

Long-term stored ammonium nitrate explosives, affected by temperature changes
and moisture evaporation after dampness, tend to form hard lumps. Ammonium nitrate
explosives that have formed lumps have reduced sensitivity to detonator initiation;
therefore, they should be crushed into powder before use.

Ammonium nitrate explosives can corrode metals such as ammonium and copper.
When a detonator is inserted into ammonium nitrate explosives for more than one night,
the detonator casing should be protected.

The density of ammonium nitrate explosives is 0.95 ~ 1.05 g/cm?, detonated by No. 8 detonators.

Ammonium nitrate explosives are typically packaged as cylindrical cartridges with a
diameter of 31 ~ 35 mm, with each cartridge weighing 100 g, 150 g, or 200 g.

The effective shelf life of ammonium nitrate explosive is 6 months.
Al Bt Al Rl L bk Lk Beh ks - I
“lg

— 2.
The performance of common ammonium nitrate explosives is shown in Table 2-1.

Table 2--1 Common Performance of Ammonium Nitrate
Explosives

dﬁmer}sity (mm)

(rvg)

No. 1 Rock f

Exptosive

No.2Rock
_EXprosive ——
NeWANo. 2RocT '
Exptosive

No.? OFe:Fé&e o

Exptosive —_—
e —

1
k
|
|
1

No. 2 open-air explosive

New No. 2 rock explosive also contains 2
% diesel

(AR o ol - A WY D" -NCEC I & T IR S N — e e e
9. Liquid explosives: divided into two major categories, namely single-element '

liquid explosives (nitromethane, tetranitromethane) and mixed liquid explosives
(nitro-nitrobenzene, etc.). Liquid explosives have good flow properties, making them
convenient for transportation and loading. They are generally corrosive to metals and
toxic. They can be used for loading aerial bombs and landmines, as well as for mine
sweeping and constructing fortifications.

10. Fuel-Air Explosive: A mixed explosive composed of fuel and air. Often

The fuels used include ethylene oxide, propylene oxide (liquid at room temperature and
pressure), etc. Fuel g
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Uniformly dispersed and thoroughly mixed with oxygen in the air by the first
explosion, the second detonation produces an explosion. Its explosive power and
area of destruction are several times greater than that of TNT, capable of destroying
targets that are difficult to destroy with conventional munitions, and it has significant
lethal effects on personnel and a certain smoke-suppressing effect. It is typically used
to destroy fortified targets and for mine clearance.

(3) Gunpowder: Gunpowder can be classified into smoking and non-smoking
gunpowders. Common types include black powder, propellant, and pyrotechnic agents.

1. Black powder: Belongs to pyrotechnic compositions. Usually made by mixing
75% potassium nitrate, 10% sulfur, and 15% charcoal, available in powder and
granule forms. High-quality black powder in powder form is a uniform gray-black
powder; granular form consists of lustrous gray-black or black granules.

Black powder ignites easily upon contact with flame or sparks. It explodes immediately upon
being struck by lightning or penetrated by a bullet. A small amount of black powder will only burn
when ignited, but under sealed conditions or in large quantities,

Then it will turn from combustion to explosion. The ignition point is 300°C.

Black powder is hygroscopic, allowing a maximum moisture content of 1%. When the
moisture content exceeds 2%, it loses its ability to ignite. Dried black powder that was
previously moist will exude potassium nitrate, resulting in reduced explosive power.

Black powder can be ignited by a spark. Its burning rate depends on the
composition of the powder, external pressure, and powder density, among other
factors. As external pressure increases, the burning rate of black powder increases.
Black powder can be placed in a hard casing or packed tightly into a well-formed
borehole and detonated with a detonator or explosive booster to increase its

destructive effect.

Black powder is mainly used to make fuse, priming, propelling, and delay charges in
ammunition, and is also used for blasting soil or rocks with internal charges and for filling
landmines.

2, Propellant: Belongs to smokeless powder. It is mainly produced by mixing and
processing nitrocellulose, nitroglycerin, and chemical solvents. It is classified into
single-base propellant, double-base propellant, and multi-base propellant. It is
primarily used as a propellant for cartridges and shells, and as rocket propellant.

Propellant is a solid substance that is slightly transparent. Its color varies
depending on the additives and is typically gray-black or brown. Rocket
propellants are generally cylindrical and may be solid, single-hole, multi-hole,
or star-shaped. Their density generally ranges between 1.57~1.70 g/cm®.

The flame sensitivity of the propellant is high; it ignites
_immdiately upon contact with an open flame.
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The mechanical sensitivity of the propellant is higher than that of TNT, while its
initiating sensitivity is lower than that of TNT. It cannot be detonated by an No. 8 detonator,
but can be detonated with a booster explosive. The detonation velocity is approximately
6000 m/s.

3. Pyrotechnic composition: A pyrotechnic composition is a mixture composed of
an oxidizer, a combustible, and other substances. According to the characteristics of
the pyrotechnic effect produced, they can be classified into illuminators, signal agents,
burning agents, smoke generators, and sound-and-light agents. The main form of
explosive change in pyrotechnic compositions is combustion, and their flame
sensitivity and friction sensitivity are more sensitive than high explosives.

Pyrotechnic agents are mainly used to load
ammunition and landmines.

Section 2¢FireeTool

Article 12 Fireworks are used for ignition and initiating explosives. Common types of
fireworks include fire fuses, electric detonators, fuse cords, detonating cords, and
detonating tubes.

Article 13: Fire detonators are used to initiate the explosion of explosives or
detonating cords when igniting fuse wire. The commonly used type is No. 8 fire
detonator. The casing is made of copper or aluminum. It contains a booster, silk pad,
initiating explosive, and high-grade explosive. The total length is 45 mm, and the outer
diameter is 6.8 mm (Figure 2-1).

Shell
Reipforcement

o
0

_?‘

LS. a

*

Figure 2-1 Fire
Fuse

Fire detonators can be ignited by impact, friction, heating, or sparks, and may fail
to detonate after exposure to moisture.

To prevent accidental detonation and accidents, all detonators with cracks or

damage that prevent insertion of the fuse shall not be used.

Inner walls contaminated with detonator powder or rusted casings are not suitable foruse.
o Inthe detonating tube initiation method, to ensure sequential initiation

of multiple charges in the same firing line,
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AL ERE

AT EMH KWK RENH

H2—2 XESZRAAEE

22— ERABEHIERRME

mi B M BHE (s)
| BEmBE &EﬁﬁﬂmﬁT BENRE ( HEHNEE

% (BBH%L) | (FARK)
] 0 0 0 1.5
~2 0.025 0.5 1 1 2.5

3 0.050 1.0 2 ] 4.0

4 0.075 1.5 3 6.0

5 0.110 2.0 4 3.0

6 5 0.150 2.3 5 10.0

7 0.200 3.0 | 6 T
_B—l—_ﬂ-zﬂ] 3.5 1 7

9 | 0.310 4.0 8

10 0.380 4.5 [ 9

11 (. 460

12 0.550
12—

Explosive, also using millisecond-delayed and second-delayed fuse detonators (Figure

2-2), with delay times shown in Table 2-2.

Hand-wound cbil, B Decompression
hegvy-duty plgg

BT

Figure 22 millisecond delay

fuse
Table2—  JEHANEEAOIEHRRYIE
2
8 days duration om
Wall second delay Half-second Second-delay
drilling pipe delayed egg tube detonator

(Deferred Style)

Second Delay Steroid Tube

(Picnic-style)
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EBEMEY | LOENTR | DENET | DENSEF
I (EWHER) | (FARR)
13 0.650
14 0.760
15 0.880
16 1.020
17 1.200
18 1.400
19 1.700
20 2.000 K i 1

FHAKZx HEFATEERNERESRIBRS, o
REEIGABRERAEE. DESRTTREDENGRE, &
LR AREF LA BENRAFLOEET. AHELS
2—3,

F2—3 BREBBERTERE

B ow g AR AR w2 X :f 153
(A) (A} (Q)

= B 0.6 0.05 2-4

| | 1.0 0.05 0.7~1.75

ﬁﬁ%ﬁ%ﬁkﬁﬁx%ﬂk%(%%ﬁ\%ﬁgxwﬁ)
Rﬁﬁ%%ﬁﬁ(@z—ﬁoﬁﬁﬁﬁﬂ%ﬁiﬁ,%ﬁﬁﬂm
HERTIKE, MBEEE,

[ Extension time (s)

[ | |
millisecond-delayed Half-second delay fuse, second delay Second-delay detonator
| detonator fuse

(Deferred )

Stvle)
ty+e)

(fljée:tybé) -

htech.c |
I | }

Article 14: Electric detonators are used to initiate the detonation of explosives or detonating
cords when electric initiation is employed. They are classified by initiation time into instant-acting
electric detonators, second-delay electric detonators, and millisecond-delay electric detonators; and
by bridge wire material into nickel-chromium bridge wire electric detonators and constantan bridge
wire electric detonators. Their performance is shown in Table 2—3.

Performance of Instant Power Supply Management

Single initiation current

0.7~1.75

Instant electric detonators consist of a fuse, an electric primer (primer charge,
electric bridge wire, and lead wire), and a sealing plug (Fig. 2-3). When current passes
through the electric bridge wire, the wire becomes incandescent, igniting the primer
charge and causing the detonator to explode.
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H2—3 WBEBTFEH

SRR EE HAKTEE .. EHZ ., S ACTIEH EEN
W (R 2—4), FTIER—RELERE T LR oy Al 6] 2 R
R4, EEDIE SR IR E 2R 4 AR T 30 AR, H
5 9 E] L 2% 20—,

AL

xR 2=4 EPEARETHERAE RS

witk s B ___%%ﬁ # 1H (ms) -
T B | 1R5 | 2850 [ 3RF | 4 RF
HHE F‘r : 0 ° 0 >
M 2 25 25 25 25
0 | so 50 45
L 4 75 75 0 76 B 65
5 110 100 100 85
P 6 150 | 128 | 105
7 ._.2“'5’ | 157 125
8 250 | _. 190 145
9 310 | 230 | 165
10 380 250 | 185
& 2—4 11 460 | 340 205
EPERRFEE ‘
14 —

Igniter fuse wire

il omn o S
Unit:
millimeters

Figure 2-3asmms

Pen-second delay electric detonators, instant detonators, delay charges, electric
primers, and sealing plugs constitute (Fig. 2-4), used to sequentially detonate charges i
n the same blasting circuit at millisecond intervals. Millisecond delay electric detonators
have four series with 30 segments each; their delay times are shown in Table 2-4.

Delay time series of millisecond-delay
electric detonators

Delay time (ms)

- i - Il 10
[ S .
Figure 2—4
millisecond delay
electric detonator
~— 14 —
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g | i 8 & & (ms) B £ 8 B [ (ms)
B 1 &5 |2 & | 3R |4 R | |1 KT 2RI 3R |4 £
12| 550 410 225 22 1225 350
13 650 480 250 || 23 1350 590
14 | 760 530 275 24 1500 H30
15 EBD 625 300 || 25 1675 670
16 | 1120 700 330 || 26 1875 710

17| 1200 780 | 360 | 27 2075 | 750
18 | 1400 860 395 || 28 2300 800
19| 1700 045 430 [ 29 2550 850
20| 2000 1035 470 || 30 2800 900
21 1125 510

BHMEEEAXER. FAE, B33, AL MEH
HEMR (BH2—5), HFER - BESABT B EEEs, &
PntE 4, 6, 8, 10, 12803, e AN,

b & |

|
5§ | e bl e — D]

xEE FEE AR )
REER Pt L B e

B 2—5 PiigEg

BEREMANTHARSRGERTES, 0FERA ;S
Mo B R ATl fib N BRI TR, RESFRLEN =4,

Delay (ms) Delay time (ms)

Delay electric detonators consist of a fire detonator, fuse, electric igniter, smoke
vent, and sealing plug (Fig. 2-5) and are used for sequential detonation of charges in
the same blasting circuit. The delay times are 4, 6, 8, 10, 12 seconds, etc., and are
indicated on the packaging box.

b pe 1

|
§ e bl e —T a0

No translation is possible because the input string "SR 3| AZ B L HHRFLBINERZ"

o —e e contains no human-readable text, only a sequence of Chinese characters that do not form
coherent words or phrases in this context. It appears to be a random or corrupted string of
characters.However, if this is intended to be a placeholder or code-like input, per Rule 4, it
should be returned unchanged. X & 5| AL R LHHRFL BN ERLZ

Figure 2-5 Delayed
Electric Fuse

Before use, electric detonators must be tested with an ohmmeter to verify electrical
continuity; if no continuity is detected, they cannot be used. An ohmmeter can be used to
precisely measure and select resistance; the testing method is described in Article 43.
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When checking, place the electric detonator behind a
protective shield or bury it underground 10 ~15cm to
prevent danger.

Article 5: The fuse is used to detonate fire fuses or
black powder. It is made from a core wire, core powder
(black powder), and several layers of cotton and paper
wrapping (Figure 2-6). The common fuse has a white
outer coating, an outer diameter of 5.2 ~ 5.8 mm, and

each

% 50 K1

Burning rate of the fuse is approximately 1 cm/s. Waterproofing performance . .
g PP Y proctingp Figure 2--6 Fuse

PEHAER

Goo_d, sealed at both ends, placed in a static environment at room

temperature for 1 meter deep.

In. \}vé{er, it retains its errﬁn.g p;c;p-e‘rtiegfo'rJVSLh‘oIJ'rs—.’fhé core agéht becomes ineffective
when damp.

The fuse must be carefully inspected before use; if any of the following conditions
are found—breakage, looseness, oil immersion, asphalt leakage, or moisture
absorption (damp core or moldy outer surface)—it shall not be used. Fuses that pass
the visual inspection must also have their burning performance checked. A 60 cm
sample may be cut for testing; the burning time should be within 60 ~ 75 seconds for
normal performance. When used in water, the burning rate will be slightly faster.

Article 16: The striker tube is mainly used to ignite the fuse. It consists of a tube
body (paper or plastic), a burr (no burr on plastic tube bodies), friction compound,
primer, and a pulling handle (Figure 21-7).

Light the fire, win
big, ig emotion

l

Nooutput.
SLi;g'I:e:- o
millimeters
. Figure 2-7:
Pulling the fuse
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BT, R &E,

FHAFE SBEEERTERRENESI, EEE A
BE MM ERR MRS, BSO08NREREREUR TS
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Re SHEHA 3K, NEBELH1.42%,

AR

| PERRKRRX

EH2—9 SH#%

FREABERE AEBSER, BEY 1950 X8 (&2
HBRFIEE) RI1650 %/ GEivmEL), e Y E A

The flintlock tube becomes ineffective when damp and should be kept especially dry.

Article 7: Initiating powder is primarily
used to detonate multiple charges _ 3
simultaneously. It is manufactured by winding  piddie !
cotton threads and paper around a core wire line
and core charge (the core charge consists of 16  outside
grams per meter of black powder or 12 grams ~ >°™¢
per meter of TATP) (Figure 2-8). Its outer
surface is red, to distinguish it from fuse wire.

The outer diameter is 5.2 ~ 6.0 millimeters, and
each roll is 50 meters long.

Detonating cord is initiated by a detonator, with a detonation velocity of not les:
m/s. When subjected to friction, impact, projectile penetration, or burning, detonati
ignited.

I M
119 i

. _ ) Figure 2-—8 Detonating Cord
Explosive. Good moisture resistance. Sealed at both ends.

L] - ] —w ar - —— s ... -
5 meters deep in still water at room Does not lose explosive performance over
temperature time.

Before use, inspect the exterior for cracks, breaks, or signs of moisture, and cut a
sample for trial detonation; if the detonation is satisfactory, it may be used.

Article 18: Detonating tubes are mainly used to transmit stable detonation waves
and simultaneously initiate several charges through initiating detonators. Their hollow
plastic soft pipes are coated on the inner wall with a thin layer of explosive powder
powder mainly composed of octogen (or RDX) (Figure 2-9), with a charge of 16
milligrams per meter. The outer diameter is approximately 3 millimeters.

Inner diameter
approximately 1.4
= u[NELELs.

. Vertical Pipe

Yoo % %Y

Figure 2-9
Detonating Tube

Detonating tubes are initiated by detonators or dedicated initiators, with a
detonation velocity of 1950 m/s (core charge is octolite) or 1650 m/s (core charge is R
DX). Both ends of the detonating tube are sealed.
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Good water resistance, only burns steadily when ignited with an open flame; good anti-static performance

Before use, inspect the pipe wall for cracks, thinning, or damage, check for water
droplets or foreign objects inside the pipe wall, and cut a section for a test explosion; it may
be used only if the detonation is successful.

Section 3: Storage, Transport, ,
and Destruction of Explosives
and Fireworks

Article 19: The storage of explosives and fire tools must ensure safety while preventing
any impact on their quality. The following precautions should be observed during storage.

() The location of explosive and pyrotechnic stores should be chosen in a shaded, dry,
and well-ventilated area. It should avoid barracks, residential areas, and important
buildings. The safe distance shall be calculated according to Article 81 of the 81tech.com. An *
explosion of one explosive causing the explosion of other explosives is called a secondary
explosion. To prevent secondary explosions, there should be a certain safe distance
between each explosive storage point. The secondary explosion safe distance can be
calculated as follows:

1. Safety distance for detonatorfgexplosion ¢
of explosives: I = 0.06 n

In which: "One5@}# safety distance (meters)" )
n. Number of detonato}s (rounds)

2. Safety distance for5g)#
between explosives: VC

In which: r—explosive safety distance (meters) )
K1—Coefficient determined by the type of explosive and storage conditions, see Table 2-1
. #Fn IR —a s A o (s
C Main charge quantity (grams) )

Two explosive (initiator) magazines can serve as main charge magazines for each

other; when calculating the safe distance for¥aig (F2/&),
The one with the largest
effective quantity shall prevail.
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Table 25 Coefficient
F2—5 R KMHE K value

KA @& | e | HERER B G T | T eplesive”

ey .1 SR e 4 # HE #H HE

BEMY 0.25 | 0.15 } .40 ¢ 0.30 | 0.70 | 0.55 e ,
iﬁﬁﬂ{] 0.15 L 0101 0.30 | 0.20 | 0.55 | 0.40

B OB g %EEEH@ .1 0.80 § 0.60 | 1.20 | 0.90 | 2.10 | 1.60 e

43 2 s T 0.60 | 0.40 | 0.0 | 0.50 | 1.60 | 1.20

WEW | 2.00 | 1.20 | 3.20 | 2.40 | 5.50 | 4.40
i
|

B | ; - T
FE#AY 1.20 | G.80 | 2.40 | 1.60 | 4.40 | 3.20 | -
1. AEAERES, A TEFESRN - R MEER 1. Explosives stored openly, suitable for general storage buildings and
1 R Bt 25 open stockpiles of explosives. ecnco
2. -@ﬁ Mt‘f% H lﬁ}_ﬂ ?ﬂf ﬁﬁ[ﬁ'ﬁ: @f#'% F{q E@Tﬁ& a 2. Buried explosives, suitable for situations where explosives are placed

inside a protective wall,

f:) ‘k'ﬁﬁ “ ,‘j(ﬁ- % ﬁj‘ J:F :ﬁ: E{ ' /r\ Iﬁj Ei«j ﬂf % ‘Iﬂ, E f}‘ IF E{ E o (2) Explosives and detonators must be stored separately, and different types of explosives
i . must also be kept apart. Pay attention to moisture protection, shock protection, heat
REREE. OE. B, BiARMpEL, HELEHTHRE, jon, f - ightni i inspecti

protection, fire prevention, and lightning protection, and conduct regular inspections.

ﬁﬂfﬁ]@.ﬁﬂﬂ'ﬂ ﬂo Address issues promptly

o upon discovery. ., ., e e e R
{:-) ‘kﬁﬁ ~ kﬁ:ﬁﬁ ﬂﬂ}.]—i ﬁjﬁgﬁ » FE‘-#?*@ ,’k_ *I] ﬁ H% #}E (Lan) Locations for storing exploswes and pyrotechnlc deV|ces must be guarded smoklng

(=] 1. and fire are strictly prohibited, and flammable materials must not be stored. Irrelevant
HAE i%}\‘-ﬁ Xﬁﬁﬂ = personnel are not allowed to approach.

% : + % :kF % N ;l’k E_ E{J ﬁi@mg q; m —“F ﬂm“ o A‘rﬁlaez_o The transportatlon of_&FIoswes and pyrotechnlc devices shall comply with the follo ﬂ“ o

wing rules

( — } m )\I ﬁiﬁ ﬁF _E_’E - f}(ﬁ-ﬁd‘ H ((1) Wh\en trgnspdrtiﬁg-@:;I.ds?\zs ér:d ﬁ;gwork tools a-ahUa-II)ﬁ
*F % N k E_ g éj’ %ﬁﬁiﬁ o 1. Explo.si‘ve;aLFwd pyro.ted;-ica\l/ic‘e-s nﬁt-blé 7 E o
transported separately. -

2 N ﬁﬁ: . EE. %ﬁ; ﬁ% A ﬁﬁ; ﬁ:l_:l& Eﬁ[‘% W m E ilj {fﬁﬂk ﬂ algi . 2. Detonators and electric detonators must be transported to the work site in detonator boxes or their original packaging.
%_[tﬁ% ﬁ;ﬁﬁq: a Forbidden in pockets.

3. ﬁﬁ;ﬂiﬂj kﬁ- E'g ,}\.,ﬁ ﬁl&ﬁﬁ 5~10 * 2 JJ'_‘_% 3. I;ersoerr:e‘I_t-raLrTs;*o‘rtlng (!axF;Tlosijes‘orTg-jn|t|oané;|‘cé; shall maintain a distance of 5~ 10 :
— meters from each other and are prohibited from carrying matches, lighters, or other
WA, FAVLEHKY R, HRERT, RBAEETE 5K re-starting| ing transpe ing or Ingerng s permit

fire-starting items. During transport, no resting or lingering is permitted except at designated -

Jﬁuﬁlﬁ ﬁ o locations.
(—-) }:H iF% ﬁ' )EF ﬂj ){ﬂ-ﬂ—f (2) When transporting explosives and

pyrotechnic articles by vehicle:
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CHEH . KRBUHER-F, S LEH. EHREENLT,
&Lﬁﬁ&,ﬁﬁﬁﬂﬂﬁﬁTuﬁi s, HE®RAHBE
it: tEE5 1000 T35, BE 1000 B, FHE 2000 %, B4R
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., RBAE; A ERAERER L.

3. EWETERPNRE—ENER, £PHAHE TR,
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4. EPHREH, BEEERAEMER, X SEERTER
RAOGFREEERRY 200 X1k,

5. BREIMES . KARNEE, RETARSN, AEERTM
AR

SI—&F . KEMHSRMSTLIT A,

(—) PRI R AL . RS ISIR S ik 5y,

1. FFERVH, NEREEERRX. BREDNST B,
REHRNIEZERE—E, AR SRERRREANY
R, FERBRANTSRECE (SREERELERHE,
BAEL 20 T3) #R, YR ZRERUEAEHE YR, 8
%%ﬂmﬁ%%ﬁ%w%Hﬂﬁﬁfﬁ%?$oﬁéﬁﬁﬁ%~

HAY—RHEHE,

2. RAMEERTrE SRt , 1 ¥ 5 2578 #b T 68 A 58 1
mt*mE*\EﬁKx$5E*Wﬁ§%ﬁﬁ%,#ETM
ﬂﬁﬁoﬁm&%%ﬁiﬁkw,mﬁﬁ%ﬁﬁﬁ%ﬁﬁ%,%
BEANFS K, —RKEBRRET I R4,

R PSR GEM Ay o i Bk 25 138 1y T8 I A . HERB X
%.ﬂﬁﬂ&%ﬁﬁ%ﬁﬁﬁﬁﬂﬁﬁxﬁﬁmﬁmﬁﬁo

3. WEMA . RAA%, TRAKPSAXSES, H2
KR FMYAVFed, TRAH AT HE,
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1. When loading and unloading, proceed with caution, lifting and placing gently. Explosives and ignition tools on the vehicle

Use ropes to secure it and avoid c

ollisions. , . ,
2. Explosives and pyrotechnic devices are prohibited from being transported on

the same vehicle or vessel. In special circumstances, with approval from higher

authorities, explosives and detonating devices may be transported on the same vehicle -
or vessel, but their quantities must not exceed: 1000 kg of explosives, 1000 detonators, -

2000 meters of detonating cord, and 2000 meters of fuse; detonators must be placed i

n a special safe with a soft lining on the inner wall and securely fastened to the front of -

the vehicle or vessel; explosives must not be placed on the detonator box.

3. While driving, maintain a safe distance. When driving on flat roads

at least 50 meters; on mountain roads, at least 300 meters.

4. Durlng rest stops pay attention to |nspect|ng and mdnltorlng the vehlcle parklng locations
must be at least 200 meters away from residential areas, bridges, and other important buildings.

5. Vehicles transporting explosives or pyrotechnic devices
* 1may not carry other passengers except for security personnel.

Article 31. The destruction of explosives and pyrotechnic devices shall comply with the following rules.

( WO 2E T v T M e T I R W I A
(1) Exploswes may be destroyed by methods such as explosion, combustion, and dlssol&rb

1 A M- 2A ek ol v e O e —ba bk odr ..

1. When conditions permit, select an open terrain far from residential areas and’
buildings, pile the explosives to be destroyed together, and detonate and destroy them
by directly placing TNT blocks on the explosives. If the quantity is large, divide them into
several piles (the number of items per pile depends on the safe distance, but shall not
exceed 20 kilograms); the distance between piles shall be sufficient so that they do not
affect each other. All flammable materials, weeds, and rubble around the destruction sit
e shall be cleared. The safe distance shall be calculated and determined in accordance

with Article 181.

e PR AL U T SRR Ll T ok it Bl B a . ke #

2. When destroying explosives by burning, the explosives should be spread on the
ground in a long strip with a width not exceeding 30 cm and a thickness not exceeding 5
c¢m, and ignited at the downwind end. When the quantity to be destroyed in one
operation is large, the explosives should be spread in several burning strips, with a
distance between strips of not less than 5 m, and no more than three strips should be

ignited at one time.

The method of destruction by burning is only suitable for explosives such as TNT, I
ammonium nitrate, and black powder; high-sensitivity explosives such as initiators and
RDX shall not be destroyed by this method.
3. Ammonium nitrate explosives, black powder, etc., can be thrown into water and .
thoroughly mixed with it to render them ineffective. If conditions permit, they can be thro
wn into flowing water to be washed away.
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1. EHEE. SRESEYRAMENFEME, MHE
BT EHS.

2. FAR. FRE. DAESEURABRPEHFTEHRE,

( (2) The destruction of fire tools shall be carried out according to appropr}ate measures for each typé. ol
LR s

1. Detonators, detonating cords, and similar items are usually
destroyed by explosion; burning methods are strictly prohibited.

2. Fuses, detc;nating_tu‘t;es_, and pﬂll tubes, etc., ma)_/ be'dé-st_rbyéd by {‘o
burning.
81tech.com
1+
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Chapter 3izir5E®%

Article 22: Blasting charges are typically detonated using the detonator tube
method, blasting cord transmission method, suspended intelligent transmission
method, electric blasting method, or remote control blasting method. The detonation
and transmission methods form the foundation of blasting operations and are a critical
link in accurately and reliably completing blasting tasks.

First-stage detonation tube initiation method

81 tech.com%:ﬂ'z%ﬁﬁuﬂﬁ';%ff%ﬁﬁ,m)\ = LR 2 ;_"J_E’ﬁq“ﬁ few devices,

simple operation, widely used in blasting operations, but cannot detonate multiple
charges simultaneously.

Article 14: The ignition pipe shall be made of fuse and firework materials. The
manufacture of the ignition pipe shall be carried out according to the following steps and
methods:

{() Check the safety of the fire fuse and fuse cord. "
(-2) Pull the fuse: The end of the fuse inserted into the fuse detonator must be cut flat; cut out

The length is guaranteed to allow the ignition hand to retreat to a safe location within the time the fuse burns.

not less than 10
centimeters.

() Carefully insert the fuse into the fuse tube (Fig. 3-1) until it contacts the booster
cap. Do not push, squeeze, or rotate during insertion.

(4) Use a detonator pliers to secure the detonator to the fuse. When securing, align
the side of the pliers with the mouth of the detonator (Figure 3-2) and tighten slowly;
when using other tools, tighten at a distance of 5 mm from the mouth of the
detonator. Do not apply excessive force during tightening to avoid damaging the core
powder and affecting ignition. When the fuse on the ignition pipe is short, wrap the
junction between the detonator and the fuse with tape to prevent the flame ejected
from the mouth of the ignition pipe from entering the detonator through gaps and
causing accidental detonation. After the ignition pipe is manufactured, if it is not used
immediately or in humid conditions,
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Regional work should also be wrapped in tape to
prevent moisture absorption.

Figure 3-1
- Figure 3-2 Clamping the
izsbteert the fuse into the fuse detonator mouth

Article 25. The igniter tube must be firmly and securely fixed to the charge. First,
insert the igniter tube into the detonator hole of the charge, then tie it tightly with a
thin cord. For non-portable charges, carefully wedge a piece of wood into the gap
between the detonator and the detonator hole to secure it. When fixing, ensure the
detonator is firmly inserted to the bottom of the detonator hole.

Article 26 The ignition pipe is usually ignited using a striker, a match, or a lighter from a
blasting cap holder.

() When Iighting with a flint striker, first light the

Cut the end of the pirir‘n’eir tube flat. Use a plééticgriker tube.

- . R = LR - - - - -
At this time, the fuse should be inserted into the pipe 20 ~ 25 miIIimeters;

When using a paper pull-fire tube, insert the fuse through l
the spike to prevent it from falling out. When pulling the
fuse, hold the pull-fire firmly with one hand.

raller RS —

tube, pull the fuse with one hand, and ignite -
when you see the stacked smoke and hear the : Ignite the fuse with a
sound of the fuse igniting (Fig. 3-3). ' striker rod.

F— % Ed T. 1 3= Lk = L e abo tEe B P Ak ok

(2) When lighting with a match, first cut the end of the fuse of tﬁe‘s_:c_rikérbbliquely SO
that the match head is tightly pressed against the primer (Fig. 3-4), then strike it. Only
release your hand when sparks are seen shooting out from the fuse.

(3) When lighting with a lighter from the blasting cap holder, first ignite the fuse at the detonator end.

Push the lighter into the round hole, then light it (Figure 3) . -
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m F—d E 3—3 Figure 3-4 o
Rk SR AR ALHESH SIS %8 Light the fuse witha | Use a seven-inch pipe wrench to

match light the fuse.

+¥ Ay i ] 4 In addition, it can also be ignited using a burning fuse, incense, or an acetylene lamp.
- ] * Article 27 When using the detonation method with a firing tube, the following precautions should be observed.

B+t RARAEEREHNEEUTEMR,

(__) %‘“H{ﬁﬂ W’?\ m t %%H‘TI , m m ﬁj-ﬁ-“"“ /?\_H ,El—,i m H{J (1) When more than one charge is detonated in a single operation, the length of the fuse of the last ignited fuse tube shall be used as the basis for calculating the safe evacuation time.
RAEEFR R EEERTREREEEN BSIHKE.

(:) gﬁ)\ LIk Ej Hﬂ'#ﬂkﬁ s Eﬁﬁ —‘“)\ﬁl ﬁ ’ E.lﬂ ﬁ EH . A (2) W:]wegltwo or more persohns”vk\;orkI simlulgar;eozsly, one person shall ﬁelﬁgsignatid |dn

charge, the blasting sequence shall be clearly defined, evacuation routes shall be specified,
ﬂﬁ»‘? 3 ﬂﬁﬁﬁﬂﬁ‘ﬁ ) {%ﬁ[{i:%n and safet
= y shall be ensured. ,
(E) Eﬁﬁ EE"[ ~ -‘PE 'IEL. w. ﬂéﬂ%ﬂ;ﬁﬁ M’zﬁ @ E‘g %%%lﬁ (3) Prohibited in areas containing gas, biogas, dust, and other explosive hazards.

ﬁﬁﬁﬁﬂﬁﬂﬂ&e Use the detonation

method with a firing t
ube.

B SEEEAES Section 2: Detonation Cord

Initiation Method
”: + ) k% %Eﬁ%ﬁm%ﬁj ﬁﬁ k gﬁ % ﬁ g@ﬂ%ﬂ ALr;cle 28. Tr;e dét-ona;ing cord miat-k-)_n— méfhoa -use-s-_a- firiFlg t[Jb_e oF e‘leac d;tona_tor t-o_initia_te the detonaiir-lg cord. E

ﬁﬁ% s Eﬁ& ﬁlﬁj ﬁﬁfg‘ﬂg@%ﬁ H{Jﬁ% a n:;hhotarc;f c-o-r:;ecting ;-Fu‘s:ﬁ:;. toide';r:;tmn;i;;; c_har.gt;sr ;i-m:JI-t:negu_sly .i'n arkwlir:sta_r:th ot § a
- H} H* Article 39 When using detonating cord to simultaneously initiate several charges, series and parallel connections are commonly
il E ﬁ Er.[' ;) ﬁ‘m $& hY j:F used.
&ﬂ] ﬁﬁ Eﬁ §$ %ﬁm m—@ Eﬁﬁ ﬁ ( 3—6) 8 | ';h6e) three basic forms of series, parallel, and mixed configurations constitute the detonating cord circuit (Figure
nE': +ﬁ %E*ﬁgﬁﬁ Hﬂ' ’ ﬂﬁﬁﬁfﬁ Eﬂ' Eﬁ]-—*ﬁ#ﬂf Article 30: When extending detonating cords, the two ends of two detonating cords
— may be joined together and tied with a thin rope or adhesive tape; the length of the joint
E * Fﬁﬁﬂﬁﬁﬁjﬂiﬂ;ﬂ,ﬂﬂe ! ﬁﬁ%mﬁﬁﬁm’d\? 10 E* H shall not be less than 10 cm. Alternatively, a double hook knot may be used for joining. If a
] — detonating cord on a branch line is connected to the main line, it may be joined using a
mjmwﬁ%ﬁﬁo jﬂ%ﬁ i%t H{I—ﬁ*ﬁﬁ& iu:F% ia ? mm = crow's foot knot (Figure 3-17). The knots of the double hook knot and the crow's foot knot
g (M 3—7) Gxﬂ'%%*ﬂﬁﬁ%ﬂ{]%?ﬂﬁmg , Ll BE MM must be tightened to prevent loosening and affecting detonation transmission.
[ap 20k 3

% E'I"“"‘ﬁ %ﬂﬁ—b‘} %ﬁﬁ% H?.[' ’ @E@ﬂﬁ?ﬁkﬁﬁﬁﬁ Article 31 Whaw conﬁe&ﬁné-détd-ﬁat}ﬁ-g I:o‘r;:l to the c-har-ge,_tﬁgdé'tdnéting cord |

— 24 — shall be inserted into the charge at
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Install one detonator on the end; alternatively, do not install a detonator and tightly
wind the detonating cord around the explosive charge 4 ~ 5 times. When initiating
powder charges, the detonating cord may be folded into 2~4 strands and tied tightly or
knotted several times before being placed in the charge (Figure 3-8).

(--) On the drug tablet, the
more common range

(2) Tie several knots within the rope.

Figure 3-8 Connection of the detonator and the charge

The laying of detonating cord
FE =T lines shall be
implemented in the sequence of
setting up the charge, laying the
network, and connecting the charge
to the line with branch lines.

Article 33 Detonating Cord. The
detonating cord circuit must be
initiated by a firing fuse or an
electric detonator. One detonator
can initiate 1 ~ 6 detonating cords;
when the number of detonating
cords exceeds 6, the detonating
cords may be bundled onto a charge
block and then initiated by a firing
fuse or an electric detonator (Figure
3-9).

—

The connection between the

detonating cord and the detonator or
explosive block shall be tightly bound
with tape or a thin cord.

Article 34. When laying
explosive wire lines, the following
precautions should be observed.
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(2) Initiate detonation of 6 or
more detonating cords.

Figure 3—Initiation of
detonating cord 9
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( ) 'éf: ?ﬂ fﬁ I %-. “,k Zk ':F' 'ﬁ’vﬁ Jﬁ I% 7:% ﬁ B: T E EE % Jrf:“ i’iﬁ ﬁj Ef ‘Fﬁ () When using detonating cord in damp weather or water, its ends must be covered with tape.
% g # F% L}: E‘E‘ m %}J a Wrap tightly and immerse in a moisture-proofing agent.
( _" ) % T ﬁ ._EF. Eﬁ ﬁ ﬁ Ex % % rlj FJT ﬁ' % % HJ‘ ﬁ i@ ﬁ . E :I% % ( Sg;?cir;srgz:?isaebrlizsg:opnaargﬁg (ZlfrilLlliilswlatr’?:;iir;es;ijzlgrbp;araIIeI circuits, the wire should be</think>(1) To ensure reliable detonation Id
Eﬁpﬁﬁﬁﬂéo The road is "
closed.
(= ‘) FH & ka4 H f IR X 1R 'g{ i , % 5 j&ﬁ () When detonating multiple detonating cords simultaneously with a firing fuse or electric
detonator, the direction of detonation for each cord must be consistent to prevent the

Fﬁ] ’[‘%ﬁ jf [E'] %—' - ﬁ s LA ﬁ.’. - ’Ez;ﬁ ﬁ fﬁl ’fﬁ -ﬁ. B{J j"?l" '@ '#" hJ- ﬁE &‘,ﬂ‘ m]“ possibility of a cord detonating in the opposite direction and breaking (Fig. 3-10), which could
{: [ 3—1 0} iﬁﬁﬂ%% I-P W interrupt the detonation sequence.

Guide Big Element Q1 Positive

—— ~

B 3—10 S8 REMNEE A M Figure 3-10 Direction of detonation

transmission of detonating cord

FMmMiy LBl AL LB S rt A1 - L b A Lt e PR

(m) %%*%%ﬁﬁ%\ﬁhﬁﬁﬁﬂ! ﬂl% ﬂ?%ﬂ{]%ﬂ (4) The detonating cord in the line shall not touch each other nor shaII it come mto o
Eﬁ!ﬁ . B .ttff}ﬁ[ E , AN 13}5;&12% . contact with adjacent charges; it shall not be pulled too tight, nor shall it form a loop.

(L) SBELHATEURR VB, VB, el (5) Detonating cord must be cut using 4 detonator pliers o a sharp knife. When cGtting, first unrolla
4 () SR I T — 2R 5 B ERBAR T B I KRN F 10 ﬁgﬁ;g of the entire roll so that the length from the cutting point to the unrolled section is not less than 10
A

(f\ } %Eﬁ;ﬁ # Fﬂ H —F 'Fi‘ E—j' IH] % HE %ﬂ H % Hﬁii B’:J —'?jﬂ (6) Explosive fuse shall not be exposed to direct sunlight for prolonged periods;

explosive fuses that have been exposed to direct sunlight must be destroyed on-site and

ﬁfﬁ ﬁﬂﬂ%ﬁ% 3;' ﬁE¢ﬁ0 shall not be returned to inventory.

BET SBEEERE Section 3: Detonation Tube

Initiation Method

%:-'l“i% "‘:T.I"f% ﬁ%ﬂﬁ%*’] ﬁj_gfﬁﬂﬁﬁ 7 K T . ) Article 35 The detonating tube initiation method utilizes a dedicated initiator or
HRERIRERE, HHERE RIS D EH 0T, T Ot e s oo o .
%’E—i—;‘;% Jﬂ%ﬁ%ﬁﬁﬁ%ﬁfh%ﬁﬁ, ﬁ’ﬁﬁ$&\ # o Article 36 When detonating multiple charges simultaneously using

detonating tubes, it is common

_-._2"?_ - —_—

China National http://www.81tech.com
Defense Technology
Network



liiﬁl ?’E.Ei::ﬁ%;ﬁﬂglt Hgf!ﬁ ?F?@ ﬁ:gfa‘gﬁ. ( | 3—11. @ 3—12 # Sgries, parallel, and mixed series-parallel configurations form the detonating tube circuit
(Figures 3-11, 3-12, and 3-13).
I'E.'I 3_1 3 ) o
A =5
) = \ =
AREL i FRE e — b
El3—11 S8R 8BEKa Figure 38—11 Detonating Tube
Series Circuit tecm.com
AT KR

Detonator Connector

AR #hH#A

L L

Figure 3-12 Detonator Arm

B 3—12 SBEHREE 12 D,
Parallel Circuit
F=4++F SEBTLNNESZNEHTHEESOH (H Article 37. The splicing of detonating tube lines shall be carried out using special [
) o connecting elements (see Figures 3-14 and 3-15) or by using the method of staged initiation
3—14, 3—15) sHEETRERN T, with detonators.

%..:.'i'}k% %‘ﬂ%[—_j% % WJJ{E% . i ‘5@.&%,@%@@%% Art-ic-le 38: The cc‘mnecfic_)riBe_t{/véen_det_dnéfing tubes and tharges must be made at |

ot == . b B AT the end of the detonating tube that initiates the charge, using No. 8 detonators or
(- i H 8 %5k %E‘z%ﬂ M A E e —E RE 3 ( A 3— millisecond-delayed detonators connected via a locking plug (Figure 3-16), and then )

inserted into the charge.

16) AT AL,
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o4 AE 9% 2% B B, WiIREEZ, EBERE Article 39: The installation of detonating tube lines shall be carried out in the

] sequence of setting charges, connecting detonating branch lines, and laying the main
2 BT R RO SR detonating line.
M- SIEBEEKEBASACERBEEERESR, WATHYH Article 40: Detonating blasting tube lines can be done using ignition tubes or electric

detonators, or with a dedicated detonator. When using ignition tubes or electric

@i@%ﬁ"ﬁ@ o fl ﬁ::['f‘. ik‘ﬁ;-ﬁi EE. r;ﬂ? %E%Hﬂ' , | & 8 l‘?r K E}% ﬁ EE. detonators, one No. 8 detonator or electric detonator may simultaneously detonate a

maximum of 40 blasting tubes, and the blasting tubes must be firmly and securely fixed t

T 1 =l U l el | 3 2 ! ar
mﬁﬁ%ﬂln‘iﬁﬁﬁ 40 mﬁﬁﬁa' %%%Mﬁ%%\ E’fﬁ%ﬂ'ﬁﬁ o the casing of the detonator.
AR AR b
% +_% ﬁ iﬁ%,@ %ﬁ%ﬁ&ﬁ [’:l _ng‘rjﬁ‘ o Article 41 When laying detonating tube lines, the following precautions should be observed:
{—) ﬁﬁﬁ ’ﬁ'ﬁ‘ ﬁ Hi ﬁﬁ Jj,f _[ﬁ ﬁfil\ﬂﬁ & ' ﬁﬂ fﬁ 11 ﬁ - ﬁ'[ éﬂ] N (1) Before use, the detonation tube shall be inspected for external damage. If any 1.

cracks, thinning, or deformation are observed, the affected portion shall be cut off, and the

H*Jﬂlﬁ d?‘ﬂt.g{a if]lmﬁéli‘;, Ki%ﬁfﬂc tube shall not be used.

() BORsklnt, REMSFBEHE, T8 ate ’ X (2) V\;}hen Iayinf? therlline, ?obnlot twflsdt knot, or thin and deform the detonating t -
1) %%"ﬂ{ﬁﬁﬂﬁffl{ ube, as this may affect the reliability of detonation:

( - ) %'&ﬁﬂ— %ﬁ ﬂét \ lleﬂ:‘}% J_ﬁﬁ‘ H)‘j E?}Z 5& Eﬁﬁ ﬁfﬁ E ' }f: ﬁ (3) The connection between the detonating tube and the detonator connecting element
B, TR KB AR o AR From entering he detonating ibe, hich could caues a falure t cotonate,

(P ) METEE B ’ﬁ' B , % 5 Eﬁmﬁ ﬁ G 3~4 s (4) When initiating detonation of the detonating tube with a detonator, first wrap

the detonator with adhesive tape 3 ~ 4 times, then bind it in reverse [detonating tube

;}EEI—EH’H-?L - %E% (El 3_1?)’ %ﬁ&ﬁt?#@ixfbf 3 E!;“ (Figure 3-17), and then wrap at least 3 layers around that area.

L a1 Tk BA LA oy FEA FITIWE L e Tape e No ability damage is less
th_* - \ I‘—‘ 5‘“* %—L;g%];ﬁ than\mnhreﬂds.—‘-
-‘E‘ij <) | R . —!E 5 Ugdet;;ioﬁ#difgch;gné‘ S X _!E i
| & | iw
= 2R 2 — BR T
I ﬂ I ﬂ
Bl 3i—17 2896k ] i 4k Figure 3-17 Reverse blasting of

detonating tubes

Hi ’_’ﬂj ] l_'u % %% ﬂ *13 HT'T H{] ?I:FT_[—I‘ ﬁ *ﬂﬂi ﬁ' ﬁﬂ:%% . ﬁ ﬂ;ﬁ ﬁ . Ziz&;:prevent the shockwave and fragments from the detonation of the detonator from damaging the pipe wall and causing a failure to
( ﬁ ) ﬁ‘ﬁﬁ'ﬁﬁ?%ﬂﬁﬂiﬂﬂ' s %_ﬂ: ﬁﬁqﬁ m%% H jﬁgﬁ‘j‘ . (5) When using detonating tubes for blasting in charge holes, reverse charging is prohibited. During

packing, the detonating tube must be pressed tightly against the hole wall to prevent damage to the tube

%%‘E‘%‘ Iﬁmﬁ ?L ﬁ N Eﬁ _I_E: % jﬁ Hﬁ‘-}ﬁ ’ﬁi %‘ﬁiﬁ 'ﬁ %ﬁ ﬁ;]_fE }'L [jq E body or twisting of the detonating tube within the hole during filling.

1o
N T - Ao AEY I b BT axt b kir R r ke ke oxt AAe k. mm — b—

(?‘: ) % ltﬁ_‘%%ﬂ% E-J:H 4 ﬁ [’I—tﬂi@ %ﬁ%’ﬂﬁ%ﬁ ﬂﬁ: ’ (6) Prohibit using two or more millisecond-delay detonators to initiate blasting of .

detonating tubes in a single line.

— 30 — — 30 —
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14 ‘Bi? %Eﬁ H’{Jﬁfhﬁ %%%Eﬁﬂf %‘ . ﬁﬁﬁ]ﬁﬁé a To prevent the detonation of the initial charge from breaking t

he unexploded wire, causing a failure to detonate.

FOT BEEBE Section 4: Electric

Initiation Method
% EH‘I':% Eﬁ.ﬁ-ﬁﬁi%ﬁlfﬁ Eﬂ,ﬁﬁﬁﬁi E}{}' EE ﬂi . Eﬁ % ‘%" Article 42. The electric initiation method is a method that uses the current generated by a

power source to initiate electric detonators, causing the charge to explode. The use of the

’E;ﬁﬁ{f% %ﬁ i’ﬁ H? jJ-?i o l‘im EEE}E&‘? T LA Eﬁﬁ H':ﬁ ?fmf’i@% electric initiation method allows for the initiation of preset charges at a greater distance fro
e HE - far s : . A m a concealed safe location, and enables multiple charges to be initiated simultaneously or
ﬁi&ﬂﬁ%tﬂéjﬁ‘ﬁﬁ% ’ }f‘ nJ &ﬁﬂ[ﬁjﬂ_j‘ﬁﬂ ﬁ:ﬂﬁg I %%0 sequentially with high accuracy. However, it requires a larger number of equipment and
{Hﬁﬁ%%ﬁ*jﬁ $ , ﬁ;:jkﬁ ﬁ%ﬂ ggfﬁ %@ﬁﬁﬁ% E 23 E}{] %E}H-;ﬁ [E%r more complex operations. The equipment required for implementing electric initiation
. includes electric detonators, testing instruments, conductive wires, and a power source.

T, Rl ER, SBEEARE,

% +_:__% iﬁﬁ Fﬂ@ﬁ%‘ﬂq H{Jﬁﬁm ﬂﬁﬁ‘ 205 EJ. ﬁwﬁﬂ] Article 43: The dedicated detection instruments for electric blasting include the 205 ohmmeter and
205 - 1 Rk F , 205-1 Ohmmeter

( - } 205 & ﬁi’%ﬁ ( 3] 3—"13) : Fﬁ T ﬁ Tﬁ ME EE %’% - % (-)205 ohmmeter (Figure 3-18): Used for precise measurement of the resistance of

electric detonators, lead wires, and electric blasting circuits, with a measurement range

HL 2R A0 v T4 4 B A L BH 5 BRI SE SRR 0.2 ~ S000 FhiS . of 0.2~5000 ohms.

........

A el o W o o R
Battery
compartment cover
fixing area

H 3—18 205 KRR % Figure 3—18205 Ohmmeter

l. ﬁfﬁj‘f?ﬁ: 1.Usa'§-]e; . .
1Y T2 i = b W AT ME Gl ek ) ek ke s

( 1 ) Hﬂ:%% ’ %EEH“F » %1& ﬂﬂ%ﬁlﬁ%%ﬂ s ﬁﬁﬁﬁﬁdﬁ' ((1) Open the lid, lay the watch flat, and slowly turn the adjustment knoI‘oJUHEilft-h'e T

flowmeter pointer

— 31 — 31

China National http://www.81tech.com

Defense Technology
Network




TR shal ek,
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e erR CBHET TEM .

(3) BEINBWBHEERRELE F (FELLABHEHER
B S RAHEM,; HTOa, FotiEda i, HEaamE
FREF I FhE] B Bad, B,

(4) FESMHE, 8 E 20 BB THEER, HiEr4E
SREE BT EIR A AR, B 20 KB A9 B, 3 EE 4 R
BNEX EERAEEE.

(5) Miwla ., ¥FEETRFERPEE, R2FETF.

2. WAEK: MOBESBELE (BEATF 0.2 %) Hi#
MIEERFE, EFHIT X8 “HEE” Frml, REFE TR, &
A IEET R ] AR, W ARSI IRER AN, AE N s
iRy, WISH A kE, VWEHEZEEERE.

ERED TR O AWK A 0 BB, FEREAE U A B W B S 4
e, MHUHBERAKBEL, WETHAGEEERESE, Wik
FELY, HWREER.

) 205—1 RIERME (B 3—19): BFRHNSE e,
TR BB H; ARERE Y 0~ 3000 B,

. R

(1) $TIFEEF, BRAF, R ERR, #i5eiEm ",

(2) ¥l FX NBREESTHH, BE “10” &%
0T b MRSERNEERBRLBOBE (KT 9 W)
Bf, BER “PHLZL” PE,

(3) NEFCHLMENESR, (HIBEHIS™M “0Q” (ERXI#E A vhH]),

(4) B EFFREEE, Him MK, SR SMiEaEay
L, H-SRATFRAELKH . NEETE M, Higiss
ﬁiﬂmﬁﬂ%iﬁ_%ﬂﬁt%ﬁ?;m&%%%ﬁ%@%&
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For the black in the exact
center

(2) Range switch. When measuring a resistance of less than 20 ohms,
turn the switch to the position marked "Electric Fuse"; when measuring a
resistance of more than 20 ohms, turn it to the position marked "Conductor
Wire".

(3) Connect the resistance to be measured to the terminals (note that the wire
ends must not touch each other or the instrument case); press the battery button,
while simultaneously rotating the scale disc, until the galvanometer pointer returns to
the central black line, then release the button.

(4) Read the resistance value. When measuring resistances below 20 ohms, read t
he number on the outer ring of the scale that aligns with the indicator; when
measuring resistances above 20 ohms, read the number on the inner ring of the scale
that aligns with the indicator.

Tay oy = Ffe L L W Fe e v D —a

((5) After completing the book, return the conversion SW|tch to the mlddle p05|t|0'nﬂand close the lid.

2. Inspection method: Connect two terminals with a short wire (resistance less
than 0.2 ohms), switch the conversion switch to the "electric detonator" position, then
press the button. The galvanometer pointer should deflect to the left. If the pointer
remains stationary or deflects very little, replace the battery and recheck. If the
pointer still does not deflect, the instrument is faulty.

When inspection confirms that the ohmmeter is fault-free, connect the electric
detonator tube to the ohmmeter in accordance with the safety measures specified in
Article 14. If the electric detonator tube does not explode when the button is pressed, the
ohmmeter is in good condition; otherwise, it cannot be used.

'(.2) 205-1 ohmmeter (Fig. 3-19): Used for precise measurement of electric detonators, o
P L A T2 - = L A i f bl L E L e I T W I
Resistance of the current-carrying wire and electric detonation circuit; the measurement range is 0 ~ 3000 ohms. a-
a

1. Usage:
{ 1 T e by —hee 38 orw W S N U o '
(1) Open the lid, lay the watch flat, and rotate the adjuster until the pointer pomts to "

oy A =L EFe B T WE e Eek 0 e

(2) Turn the conversion switch. When measurlng 'the resistance of wall
electric detonators, rotate it to the "32" or "92" position; when measuring the
resistance of a conductive wire or electric blasting circuit (greater than 9
ohms), rotate it to the "Conductive Wire" position.

(3) Rotate the calibration knob so that the pointer points to "02" (i.e., align with the center of A). o

fAY B35 o mlid M (T LT R R ) T [ = N M
(4) Connect the test resistor and read the resistance value. Connect one end of

the wire to the terminal and press the other end against the connection button.
When measuring the resistance of an electric detonator, read the number
corresponding to the first or second scale; when measuring the resistance of a wire
or electric blasting lead, read the number corresponding to the first or second scale.
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B 3—19 205—| BEKi %=

PR L, HESHEAESHR =RAR ERBY.
(5) MHsER, WHEBITREE X" OE, XEHET,

wEWER, MAITHEURAX, RERERITERE. #
HERRE XA BRI X,

2. BN BARABHESRTHEMN "o, EHEEARSE,
EHIER “o7; REHHERAX (EELE L), EEK
HEREHL, fEfEEHEM 007, MMEAEAHE ‘00" wf, RUIEM
RIEARR, ZIERFOAMERTRE, EHREWBE, B
MM ‘00", RVIKMERAME, SREBEAT/HA,

SREBEPURERILMER, HES FEERER KA

Figure 3-19205—1 Ohmmeter

When measuring the resistance of a path, read the number on the third scale that aligns with the pointer.

(5) After use, turn the switch to the "OFF" position and close the lid.

When measuring, first turn on the lighting switch, then operate as described above.
Turn off the lighting switch after use.

2. Inspéction method: First check whether the poihter poinfs to "ao", rotate

the adjustment knob so that it points to ""; then turn on the conversion switch

(rotate to any upper position), rotate the calibration knob until the pointer points
to "0Q". If the pointer cannot be adjusted to "0Q", it indicates that the battery
voltage is insufficient, and a new battery must be replaced before rechecking.
After replacing the battery, if the pointer still cannot point to "0Q", it indicates a
fault in the ohmmeter, and the instrument can only be used after repair.

Upon inspection and confirmation that the ohmmeter is not faulty, proceed to
implement the safety measures prescribed in Article 74. 33
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= W -

SEME PN

Connect the electric detonator to the ohmmeter, turn the rotary switch to the "30" or "92" position. If the
detonator does not explode when the connection button is pressed, the meter is good; otherwise, it cannot be

used.

— ey

1:(3) Méintena‘ncieiénd‘care -of d-efeciign i-ngtruments. iq
1. Durin_cj transy:)-octati-on and use, p_revent impacf and vibration. ’ wc

2. Private individuals are prohibited from dismantling the meter cabinet. In case of faults, it shall be inspected %
and repaired by designated personnel. Q

3. W|pé clean |rnme_di-a:tel-y after use and ﬂo
keep dry. . . - ) e
4. Do not place near motors or strong magnetlc fields, as thIS may affect accuracy E a

5. For testing instruments that are not used for a long time or are stored in a warehouse, remove the batteries.

Article 44. Implementation of electric blasting usually employs engineer's conductive
wire. When engineer's conductive wire is lacking,

Wire replacement. (1) Types and performance of conductive wires:
Engineer's wire consists of two-core plastic-insulated wires.
Two types of skin-insulated wires Dual-core plastic-insulated wire resistance is 0 1 ohm/meter: rubber

Insulated wires are divided into single-core and double-core types; the single-core
resistance is 0.025 ohms/meter, and the double-core resistance is 0.05 ohms/meter.

When using other conductors such as telephone lines or light wire, their resistance
should be measured with an ohmmeter before use.

S L oak oz

(-2) Inspection of conductors: Condu Wires on the network
Before use, wires must be checked for

Open-circuit and short-circuit.
When used in water or damp locations,
also check whether the insulation is
intact.

1. Open-circuit check: Twist the two
cores of the double-core wire together
at the ends, connect the other ends to
an ohmmeter for measurement (Figure
3-20). If the resistance is infinite

Figure 3-20 Open-circuit check of t
he conductor

(The pointer does Then the core
notsqug i U&t-bb-:'h%wre i8 rOkenﬂ-I- F o Al —d— Sl AP —vwr ks b

2. Short-circuit check: Separate the two wire ends at the tail end, connect t the two wire l

ends at the head end to the ohmmeter. If the resistance is infinite (the pointer does not
swing), then
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No short circuit: If the resistance value of the conductor can be measured, and a short circuit exists, each
section of the shorted conductor should be inspected individually, or its resistance measured with an ohmmeter to
determine the location of the short circuit.

3. Insulation check: Generally,
only the appearance of the wire is SRE Endofthe
inspected to check for cracks in the conductor
insulation layer or exposed core
wires. If further inspection is
required, place a piece of rust-free
metal with an area of at least 400
square centimeters and the wire to
be inspected into a container filled
with salt water (concentration 3% ~ 5
%), as shown in Figure 3-21.

Wire- I-_ocat_or -

The end of the conductive wire wrapped in
tape extends outside the container, and the

other end is connected to the ohmmeter. h.com

Figure 3-21 Insulation check of t

Terminal; then connect the metal piece t
he conductive wire

o the other terminal of the ohmmeter
with a short piece of wire.

Line post. If the conductive wire is immersed in water for 20~30 minutes and the
pointer shows little to no deflection, the insulation is intact; if the pointer deflects
noticeably, the insulation is damaged. To locate the damaged section, slowly pull the
conductive wire out of the water and dry it with a cloth. If the resistance increases as
indicated by the pointer, the damaged portion has been pulled out of the water. Once
the damaged area is identified, it should be tightly wrapped with insulating tape.

(3) Usage and storage precautions for conductors: Conductors should normally be coiled on reels or placed on
wire racks. When laying the line, dragging it on the ground is prohibited to prevent damage to the insulation layer

and leakage of electricity:

Article 45. The commonly used power sources for electric initiation are initiators;
batteries, lighting and power sources, and mobile power stations may also be used.

(--) Blaster: Common blasters include the GBP410 blaster, GBP411 blaster, a
nd GBP412 blaster. The blaster can output current, with higher voltage.

Small current intensity Detonators are generally only suitable for detonating series circuits.
o 1.GBP410 detonator (Fig. 3-22): is a dry battery capacitor-type detonator
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135 BXE R, HEFCIREBERAT 50 REHM 42 B EY,

(2) RIS BTREEBER T (BB TEFEL
B TS BEM, URER); SERBATHSD, kS
TR (MEAPMGRRESM), BIFGESR (g
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Heg, BF T4,
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Igniter. Its working principle is: a low-voltage DC power source (battery) undergoes
self-excited oscillation and voltage boosting via a transistor and transformer, producing
a high AC voltage at the secondary winding. After rectification by a diode, this charges
an energy storage capacitor. When the capacitor connects to the detonation circuit, it
rapidly discharges the stored energy into the detonation circuit.

Figure 3--22GBP410 Initiator

(1) Initiation capability: When the total resistance of the electric initiation circuit does not exceed 350 ohms, it can

100 nickel-chromium bridge-wire detonators connected in series: when the total electric current in the electric detonation circuit does not
exceed
At 135 ohms, it can initiate a series of 50 copper-constantan bridge-wire

detonalolsy  dov FT 2= 3d  ddr T AL Ede dew B3t La. ;oah. e s al -
(2) Usage: Connect the main cable to the terminal (note ensure the two ends of

the main cable do not touch each other or the machine body to prevent short circuits);
insert the key into the working lock and turn to

Position (i.e., rotate from left to right to the center), which starts charging (a
slight buzzing sound from the igniter at this time is normal): After the fluorescent |
lamp remains steadily lit for 3 ~ 5 seconds, immediately rotate the key to the "fire"
position (i.e., from center to right), and the ignition will occur.

After detonation, the key must be turned to
the position (i.e., from right to left), remove the key and disconnect the wire.

[ER_JNF. S 3N M L R BT 1 B e —e—n iE _n _ mw

(3) Inspectlon method Insert the key and turn it to the "CHARGE" posmon If the
incandescent lamp lights up after approximately 10 minutes (-10 ~ +45°C), the detonator is

in good condition.
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#¥E

B 3—23 GBP411 BB 5

(1) EEREES .
OFcH /5 BRE (M E > 1600 RE5), HEBESN
H: RPN LGN EE 650 BRI, B RS S ER 200

ERMBr A EE; HaRRE KD ERAET 220 kB, g
ORI 100 RS LZBEYS.

QFEBEAEREREA (-40 ~ +40C K 30 44 60) &8
GRERTHLFE > 1250 {R45), HERMAED 0. Yo M B i e p
AR 350 BXEBET, GEARAR BN 100 RVEF LW TH,; Y

- — 37 —

(4) Precautions: Pay special attention to moisture protection when using and storing the detonator. When
storing for a longer period, remove the battery to prevent corrosion. After long-term non-use, before firing (before
connecting to the main line), repeatedly "charge" and "explode" the detonator a few times before use.

2. CBP411 type detonator (Figure 3-23): is a hand-cranked generator capacitor-type
detonator. Its working principle is: turning the crank handle drives the generator to
generate electricity, which is then stepped up and rectified to charge the capacitor. When
the capacitor connects to the detonation circuit, it rapidly discharges the stored energy i
nto the detonation circuit.

Figure 3-23 411-type detonator

(1) Initiation c
apability:
1D charge immediately after charging (at this time voltage 1600 volts), its detonation
capability is: when the total resistance of the electric detonation circuit does not exceed
650 ohms, it can detonate 200 series-connected nickel-chromium bridge wire electric
detonators; when the total resistance of the electric detonation circuit does not exceed 220
ohms, it can detonate 100 series-connected constantan bridge wire electric detonators.

2 After charging, detonate within the retention period (-40 ~ +40°C for 30 minutes)
(voltage at this time is 1250 volts); its detonation capability is: when the total resistance
of the electric detonation circuit does not exceed 350 ohms, it can detonate 100
series-connected nickel-bridge wire electric detonators; when electric
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3. GBP412 BUSIERS (B 3—24): R—FMFRAEBPDOAE

3—24 CGBP412 RERH

When the total resistance of the detonation circuit does not exceed 135 ohms, it can detonate
50 copper-constantan bridge wire electric detonators connected in series.

(2) Usage: Connect the main cable to the terminal. (Note: Do not allow the two cable
ends to touch each other or the device body to prevent short circuits; insert the crank
handle into the crank hole and rotate it quickly in the clockwise direction until the nitrogen
lamp glows steadily, then stop immediately; to detonate, press the detonator button.)

(3))lel1eckr method: Beforé‘u'se, rotate the handle at arsrpeedr of 3 ~ 4 revolutions ’
per second. If the lamp remains steadily lit within 28 ~ 35 revolutions, the igniter is
functioning normally.

(D The detonator must not have the crank removed after cha?gfné -bLFbefOEeAdétc;nationi(reimovihgi the crank causes
self-discharge); the crank must not be turned slowly to prevent lamp discharge and voltage drop; strictly prohibited

Ty 8% il fh (RY Ry Ll e s e A e 2 A
Short-circuit discharge to prevent injury to personnel and damage to the detonator. The

Com 2 detonator should be protected from severe impact and vibration during use and
storage; every 5000 cycles, the moving parts should be lubricated with aviation oil and ne
w capacitors replaced; disassembly is strictly prohibited under normal conditions; after
long-term storage, the device should be charged and discharged several times before use
(shake until the indicator lamp glows steadily, then remove the handle).

3. (BP-MZ_type_ dgfohéigrzfigdr?3--24): is a hand-cranked generator witha ¢
capacitor)

Figure 3--24GBP412 Initiator
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The electric detonator operates on the same principle, and its usage and inspection
methods are identical to those of the GBP411 detonator.

(II) Secondary batteries: The batteries used in automobiles, motorcycles, and
construction machinery are chemical power sources. The rated voltage of a single
battery is either 6 volts, 12 volts, or 24 volts, and the output current varies by model
from 5 ~ 20 amperes. The internal resistance of the battery is very small and can be

neglected during use.

Before use, the battery should be inspected; as long as the battery can start the
corresponding vehicle or machine, it proves good starting capability. When the current
intensity of a single battery

Or when the voltage cannot meet
the requirements of the electric
blasting circuit, several batteries can
be connected in series to form a
battery pack for use. The methods for
connecting battery packs include
series, parallel, and mixed c
onnections. e

If the current intensity of a single
battery can meet the requirements of
the electric blasting circuit but cannot
guarantee the voltage required by the
electric blasting circuit, then series
connection should be used (Figure
3-25). The number of batteries in series
is calculated according to the follo
wing formula:

Figure 3-25 Battery I
nspection and Certification

u
1

m

b, .. ch ¥ dh Al Ao SEb 7 b e e 1 o

In the formula: m is the number of series-connected batteries (if a decimal value appears, it should be rounded up to the nearest )
integer).

T B 1Y el e —em w _..)

U-—Voltage (volts) required for electric blastlng circuit

s A _aa. o

u-voltage of a smgle battery (volts)

If the voltage of a single battery can meet the requirements of the electric initiation
circuit but cannot guarantee the current intensity required by the electric initiation
circuit, then parallel connection is used (Figure 3-26). The mumber of parallel-connected
batteries is calculated according to the following formula: T

E
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Formula: n—parallel battery

Number of pools (e.g. ouflt

Decimal,
should be
rounded up to an
integer) I current
required for
electric
detonation circuit
(amperes) i
current intensity
of a single battery

‘/J-H !'é--)

If the voltage of the battery and Figure 326 Parallel connection of batteries

If the current intensity cannot guarantee the requirements for the electric start of tech.com
explosion lines, then a mixed series-parallel connection (Figure 3-27) is adopted. The number of
mixed series-parallel batteries is calculated according to the following formula:

Type: N—Number of series-parallel batteries -

Figure 3-27 Series-parallel
connection of batteries
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(3) Lighting, power supply, and mobile power stations: Their output voltage and
current intensity are both high, making them suitable for parallel or mixed-series
blasting circuits. As long as the voltage and current intensity required by the electric
blasting circuit do not exceed their rated values, they can reliably initiate the blast.

(=) B9, shA BRI sh & vy . B0 ol FE RDE I3
FIRA, ERTFHERREREEEK, REAERERITE
() e, FE Ve, 3 B R o B, BBETT SLR 4R,

BB . Bhye AT, ArEE T At R At . BT
Vs, LAESEITEREIE, WA BB EER, R R
il B5 o BT 0T

EHRET, A AUEBORT R R R, B R LR B
Y. ShOATRIEFI R BN At RS [, BB REIFE (),
HERREBAKRSTBRZEIGAR, 1R TRESREITE
(M71) b, EPIRSBHSE, FEASREFEL (A7),

TRENEE 45 IRE B R P I e PEBE L 3—1,

]3I 1 BRI LM

When using lighting or power supply, the power supply conditions and load status of
the power lines should be understood in advance to facilitate line calculations. If
necessary and feasible, other loads should be disconnected during blasting.

Before detonation, the electric detonation circuit must be laid out in advance. It is
prohibited to connect the main line directly to lighting, power supply, or power station
supply lines. An intermediate switch (knife switch) must be installed. Only after the entire
detonation circuit has been laid out and connected can the main line be connected to t
he intermediate switch (knife switch). After receiving the detonation command, the
intermediate switch (knife switch) may be closed.

The performance of the mobile power station for military equipment is shown in Table 3-1.

Table 311E Mobile Power Station

ppr Performance Specificgtrons—=———
£ B | % al AN
L (V) (A) L
12kw KM 34 =M ZH 400,230 21.8 12kw Power Bt T
20kw K HH ¥ =M H 4007230 36.1 20kw Power OIS
—_— ) — g 7a 7'"; i L B .
A0k w K 34 A H 400/230 72.2 40kw Power - 400/230 =
Station
48kw K H 1 TR 400,230 87 48kw Power 400/230
—eratioTT —
S0k w A& H3 I =HFER 400,230 90 50kw Power & 400/230
— — - _S_faf_IOﬁ_T_ - -
T8kw A ~HT R 400,230 136 75kw Power o 400/230
Station

FOEFAFK HEE ., b E R S R B
RN, HREEREFNRRERNI TS, SHEY>
MEMEES TR ZMM THBHNTLE,

ERBAMESE, FRMBR=# (H3—28), M
I AR SRR BT 5 RIS I E . ‘

(—) HRRCR P BRI 2 0 (0 3R % , 38 & 6 S o U 15 1L 5
HERVNIRIE (NREE) B, MBS LR RY ‘

wires is called an electric blasting circuit. The connecting wire leading from the power source to the
blasting target is called a sub-line, and the connecting wires between electric detonators and
between electric detonators and the main line are called branch lines.

‘ Article 46 A network formed by connecting power sources, electric detonators, and connecting

Electrical blasting circuits can be connected in series, parallel, or mixed configurations
(Fig. 3-28). When in use, the appropriate configuration should be selected based on the
blasting requirements and power supply conditions.

(1) Series-line laying and inspection are simple, rapid, and suitable for use with high voltages but limited output.

Initiate detonation with a low-current power source (such as a detonator). If the

resistance or sensitivity of electric detonators is uneven,
— 4y —
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BY, W R AR B K o B E
B i R B T AR S AR,
MWk, MASMWBE
BiaE,

(—) BT 1 &
EHEEERLIERIEE,
AR e fth 2 R KR, 2R
BT B AR K,
SR FmEBEREKR, B
EEEHERERE, BE
SEHBHBENMMEE, &
W e L AC B S B ER R R
A, AIEBAEfEIR.

(=) BB AT
R i FEE, 0 B 3 KA A IR

AR, ABBEROBN, ATHRIETEORGERER, ¥/

O——r—t
T & i
o S
(—) $HEER I 1 /I

.3 13

O——~T—H~

T8

(=) FEHR

1
O e .

(Z) BEXS im

3—28 HERREES

R RFA . KAXFEMRN, FZMyaEeLRBE.

FET-EH& EREERBRMEUIN, BNARITRMKITE,
HAHATHEARNEEH, HERBAMTITHEMNEE (£ 3—
2), FAREREMBRRERETENME, FRETESREES

9

] 32 EREESEEAERREE

S B i 8 (A) % i B (a)

B . HEE
ﬁﬁ FRE i s &
25 B Fh A

W R % K #

#i BX 1.0 2.0 1.5 3.0

FER(RE) 0.6xn | 1.0xn | 0.9xn | 1.5xn | n N EEHK
i A B I.0xn | 2.0xn | 1.5xn | 3.0xn

— 42 —

When connected to power, electric

detonators with high sensitivity or large
current may explode first, breaking the
circuit and causing the remaining o — -

electric detonators to fail to detonate. . “
| .

(2) In a parallel circuit, if one branch's
electric detonator explodes prematurely or v ¥
fails to detonate, it does not affect the
initiation of other branches. The total current
required for the circuit is relatively large,
making it suitable for initiation from power
sources with high output current and low
voltage. The resistance of each branch should
be equal; otherwise,

(D) Paraliel Line
Exposure

O——r—Mm

then the current in the branch with higher ~ Branch Line [3] -
resistance will Mixed-Connected Line @

Small, there may be a failure to detonate.

{(3) Hybrid circuits apply to

Figure 3-28 Electric

Voltage and current are both lower than those of a i . . .
human power source. N blasting circuit
Initiate detonation. When detonating important targets, to ensure all charges detonate
accurately, a mixed series-parallel detonation circuit is commonly used. When using such a
circuit, the resistance of each branch must also be equal.

Article 47 Before laying electric blasting lines, a line calculation shall be conducted first. Usually, the total
resistance of the line is calculated first, the current intensity required for the blasting line is determined

(Table 3-2), and then the voltage is calculated based on the resistance and current intensity, and the power
source is selected according to the calculation results.

Current intensity required for blasting circuit

Direct | AC(A)

High Electric Current (A)
Current, detonator
Line Type types=

Parallel (Single-shot)} 0.6xn 1.0xn 0.9xn 1.5%n nis the

T number of
__1.0xn 2.0xn 1.5%n 3.0xn branches
— 42 —
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Use a series circuit with nickel bridge-wire electric detonators where the r

EABRRF 2 e T ENERER, EEZRBHEEZRAKRT s ! ‘ ) tonator
- - esistance difference between detonators does not exceed 0.8 ohms; use a series circ
0.8 K4 : ﬁfﬁfﬂﬁﬁﬁ; B K %% * %‘%Z JEi} B Bl 9 A uit with constantan bridge-wire electric detonators where the resistance difference
KFO02E8ME: RAEIT) ., AE#HEAZHBEREFTUER EEVE2 between detonators does not exceed 0.2 ohms; electric detonators produced by
. different factories, different batches, and different models must not be used in the
B‘J%fﬁ%‘ﬁ1$1ﬁﬁlﬁj—-$$€ﬁﬁﬁ¢ﬁﬁig same series circuit.
( - ) EF.' &&Eﬁﬂ‘ﬁ- : "(1) Séries .circait‘c:a-lc-alafi(.)n; ’ .
&4 b 2 e B R=r,+1,+mr Totahide: IgR Ig [ line resistance nr;
A r,——TRABHE (BKH) (BFifkance
jﬁ?_‘ﬁ B, BH (Ek@) r2—Branch resistance (ohms)

r!
LI} $—’?“ EE. 'E’% El{] @.Eﬁ. (Eﬁ'w) Resistance of a single electric detonator (ohms)
} . m number of electric
m—ﬁﬁgﬁ (/IE ) detonators (charges)
FRFE R [ #r3% 3—2, The required current intensity I is obtained from Table 3-2.

Mg U=IR, Required voltage urRtech.com

{2) ﬁﬁfﬁ Eﬁ»ﬂﬁ- s \(II) Calculation of parallel :

circuits:

2k % 2o R=pr 4210 | Ror 4 2t0
g n & n
. - I NS & U . - S L ¥ SR S S S PN o R
A e T 3H W2 2 rl B (Et’f'ﬁ) In which: r——the branch resistance of branch t (ohm
n X R E Number of n-branch-

Lo i = |

The required current intensiti/ Iis obtaineng__gm Table 3-2.

iR R 1% 33—,
J@E%LEEE U - IRO

Required voltage U=IR.

(—-\ A T AT rade v b omae

( :) ﬁﬁﬁﬂﬁ'ﬁﬁ T 3) Series-parallel circuit T
calculation:
r F I mad. wk . —_— r
% B L B R =1+ =t el Total line R=r+ "> T Ml
n resistance n

+ cfr . A e L Ak b T L o mee e

a‘ — % == P 1 roaea
I:P : mz ] A ﬁ%i E{] % ‘% % 23] %ﬁ (ﬁ ) In the formula: mz—number of serially connected electric detonators on one branch (detonators) )

[ Qe B s L

-Eﬁ:% EE. ﬁi E & l ﬁ ﬁ 3'—20 Requfred current intensityfis?bg{)bt;ained ﬂ%m Table 3-2.

FIME U=IR, Required voltage U= 3,
IR.

ﬁ. + )‘k % EE Eﬂﬁ EE’ E‘J % %Eﬁﬁ" % ﬁ E’!J ﬁ% &_ﬁl EE % Article 48. The connection of electric blasting circuits includes the connection of conductive wires and the connection of
== ducti i ith electric detonators. Th ti thod foll
_ﬁ' Egﬁ’ﬁ E{J%&D ﬁﬁ%jﬁ‘ﬁiﬁn—ﬁ‘c coil uctive wires with electric detonators. The connection methods are as follows
( - ) E& }E% % E\:: - % % ﬁlI]- .5% ﬁ Wj 1& % EB. % *. ﬁ H!J % % E (1) Straight-line splicing method: Before splicing, first remove the insulation layer from the ends of both conductors.
&#3*E 5 . B 2
2% XK, 3 (S (Zﬁ'ﬁi) PO -7 ' ﬁﬁﬁﬁﬁm;ﬂ:%ﬁiﬁ Remove 5 cm and strip the core wire (do Then cross the two wires and

— 43 — from each not damage) place them — 43 —
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B, BEMEE--E, SLEA (E3-29)

I—— 5&#——-'
e
%

(—) HENHE

S, Y J—

(=) mLESmLRS

[ {15 LU S————

(Z) FETHIEN

B 3—20 HzRIEREW

FHREGHETHEEZN (B 3—30), ¥REEHELN
sk 2R s HX, SR 2 B, HEHRELE;
ek AES g s K, HEE (BL) HIETHREKNE
12 4T, TENKREERSARHEANELR L, &HE
B,

(1) HARESE, EE3-31 R THESHRAB4H%
EHEZEGR, FEBROSEBEAREAR, AEE LKA,
L BB ENIBEX A KD, B8 LR, S
T o B i

BU+Ask BuliRISREAFLHOARMBEELBAX
A ARFIRTRIEH R E. 51 -MBHEAEE, BENKS
FFERPM ., HEBEE /N RS AN,

PR MR IR B TE R, MBS NME, KRS, HFF

- 44 -

tighten tightly together and wrap with adhesive tape (Fig. 3-29).

=Eﬂ=“=é
(--) Remove the
braised and

rS ed layer i

(II) Mutual connection of
two-core wires

Ee=——=HSssuee ]

(3) Tightened core gauge

| Colorful Rubber Market's
Continuation Part (4)

Figure 3-29 Straight-line splicing
method

When connecting the lead wire of an electric detonator (Figure 3-30), strip the insulation of the
detonator lead wire for 5 cm, strip the insulation of the connecting wire for 2 cm, and scrape the
core wire bright. First, wind the lead wire around the connecting wire once, then use a detonator
(electrician's) pliers to bend and press tightly the core wire of the connecting wire at the 1/2 mark.
Next, tightly wind the lead wire around the core wire of the connecting wire, and finally wrap it
with tape.

(2) Right-angle splicing method: Strip the insulation layer of the conductor wire and scrape
the core wire to a bright finish according to the dimensions shown in Figure 3-31, then tightly
wind the two core wires at a right angle, and finally cover with tape. If the line is installed in a
humid area or in water, the spliced section covered with tape should also be coated with
asphalt or a moisture-proofing agent.

Article 49 The organization of work for laying electric blasting lines shall be determined
according to the scale of the work, the number of personnel, time, and other circu
mstances. When one shift is assigned to perform the work, it should generally be divided i
nto sub-line teams, electric detonator connection teams, and firing station teams.

The class monitor should, according to superior instructions, select the ignition
station location, distinguish tasks, and lead
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() HETHLE
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HEY
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#ﬂ!
R

1()Go to the wiré—rope stove
room

% (2) The auxiliary line is uniformly keye]i on the conductor.
= =i ————

(3) The core of the

If 81 tecml. @ *?‘EEI’J*#*

Figure 3-30: Method of connecting the live wire to the electric detonator lead

L
_—t = =

__Il HI

(II) Two-core wire co
mplex environment

SE¥

(3) HRF T B

(i) RémoJé tﬂe_t;ail -
layer

Continuing the
Year of the Snake (4)

Figure 3-31 Right-angle splicing
method
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FHRT R

FE/DHAFTIRR, BaFHE, HRZRSGUER QAL
WOPHLEK ﬁ&ﬂFﬁﬁﬁ?ﬁ 4 T2k K o 38 B Akt b
.

BT RE ARG RS, RTEEY, RETENETY
FIR PR LLIERE, R RBEZUENFOLEEZBFHE M IR,
B REEEEE, WRERERNGS (FS), 5T&REE,

sk G /N 0 A SR A A, BB, R R IR AR IR,
R FENEBGRY T EENR, MBS, MR L, [
nvigE S, LABFIREL, HREARF. ABRREE, HIESEE
DS, RAZMBRGRE: WH, FH ARBNED T4H
s KBRS, MAGHER, W TRKREFRE,

BHYF WEHEBRREMESLUTE,

( -) ABEBMAABLE, FETR, IRANGRT 0%L
LA I

2 AP IR ARERL SR, Skt Al
BB , B AT 20 ORI 34,

(7)) EEBREBH AT AER T RBEEE AR,
BTSRRI PR A FIAE Al DMRIEE . T 52 b 2 48
A

(V9) BB T RARN BRI, N33R TRREP
fil, MEAMAERA ., MTHOEFEE, SR E TS
Rk,

() BBEITFRXERE AT, BREBBIEM (SHRL) pihig
FOARE, FARCHEL2HY, HERZEEREREOA
87, A RBIREN (BIR) REEVE,

(7%) FERHHRBENS R, 3B BERE—&,

(L) MG, MK, ERThd. SES.
v R ERW RS % HRAEE T 200 X%,

Complete all homework assignments on time.

The launch group is responsible for collecting and inspecting the conductive
wire, and laying it out from the charge position to the firing station. After setup, a
check is conducted, and the end of the main line is handed over to the firing station
team.

The electric detonator connection group is responsible for collecting and inspecting
electric detonators, selecting the appropriate resistance for the detonators as needed, and
then connecting the detonators to the branch lines based on the location of the charge.
After the electric detonators are connected, they should be connected to the main line
according to the command (signal) of the commander.

The ignition station team is responsible for constructing the ignition station, collecting and
inspecting power sources and testing instruments, receiving the line ends laid by the main line
team, insulating them, and when multiple lines are involved, assigning numbers to prevent
confusion and designating a dedicated person for supervision. After the lines are laid,
according to the commander's orders, inspect the lines to ensure they are in good condition; at
this point, all personnel must withdraw to a safe location.

After the line check If not detonated immediately The end should be re-insulated.

Article 50. When setting up electric blasting circuits, the following precautions should be
observed.

(-) The number of lines should not be set too tightly; all main lines and branch lines should maintain approximately 10% left.

in the looseness
ra LY L1 K TSy R Sl | B el — 3 0.k. P —" s bl oabar . . -
(2) To prevent fragments from severing or technical weapons from crushlng the |
conductive wire during laying, it should be buried in soil at least 20 cm deep, preferably in
concealed terrain.

LT T T LAt LDLF T A, B T T vl (= £ p b —— ITF -k —w= v —a n e

(3) When detonating important targets in cases where the line may be destroyed by enemy flre a .
reserve detonation line and a reserve ignition station should be established to ensure timely and reliable
detonation of the charge. t

St i A Ll T e M L b e B A i e ala —~ 0 B 1 .8 FEY em ot dem oa o
(4) When laying underground electric blasting circuits for charges, protective measures shall be !

taken for the lead wires, such as encasing them in thin steel pipes or wooden/bamboo protective
troughs, to prevent damage to the lead wires during filling:

[ ¥ R I, T i FT - T E e R S O 2N Bt - e,
(9) The power switch must be guarded by a designated person. The starter handle ]

(key) shall be held by the commander and may only be handed to the operator after all
personnel have withdrawn to a safe area and the commander has given the command
for the blasting preparation. (6) It is strictly prohibited to mix electric blasting lines with
lighting or power lines.

P S N 7 SN - S et X ot A L e Hi— —% 3. 2. 1 LA e
(-7) When laying the line, without special measures, the distance to targets such as i

substations, high-voltage lines, power stations, and radio transmission towers shall not
be less than 200 meters.
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(A) EFEBBX, HATRRER AT BT ERIER, i
EEBRIEM IR, T AR R T ZEETE R
FREE RN . W REURIIET R R IR, TORERT PN

1, BATEBFEA LD, BEFR/NT 25 EX,

2. BESRBNRAEIRFAERBEL, WHBELSBEE
if, BB WA HPARRHAE B, 8. RAESR1 -~
I .5 KdRHL—1H,

3. B -#H8% (THARSKZ) REkSHEE %I,

4. RKIETERFREN 7R, FHTEE,

5. RUTBE# 40 2R 3P MK, By AL T2 W2 P4 & 19 1% T 7 2 SR T oy,
i o

6. MABERFTHEL, THEEHEALSER2~3BHER
SELLE (H3—32), HOmAS RS L83 -4 EIEmelE
E, A--mUEHEAPHEN—HSHL a B, By
P A TR SR b B S0 HRA LI, Wk
BULHEE 10 EXBHAE, ARTEER TS B4, &
BRI BESLRE, B s A,

Bl 3—32 ERMEEHAB R

7. MIEEMITRITFERREL, HHHSHERERED 50
E%ﬁ%ﬁ.ﬁﬁ%%ﬁ%ﬁﬁm~mﬁ*,ﬁ&ﬂﬁ%ﬁﬁ

(8) In lightning-prone areas, pulse currents may be generated within the electric detonation
circuit, causing electric detonators to explode and triggering the detonation of the charge. To
prevent or reduce the impact of stray currents caused by lightning, static electricity induction, or
electromagnetic induction near the circuit, the following measures can be taken:

1. Bury all cables underground at a depth of not less than 25 cm. & a

2. The electric blasting circuit should use double-core conductors as much as possible. If single-core conductors are used,

At this point, before the numerical design, twist the two wires together, or ti
e them with a thin rope or tape every 1 ~ 1.5 meters.

3. Use bare wire (thorn wire may be used) alongside the line conductor. Fo
4. The ends of the ignition station main lines shall be placed separately and insulated.

5. Avoid parallel branch connections as much as possible to prevent the for
mation of closed loops that can induce voltage.

6. For charges with metal casings, the charge can be placed on a bare wire wound into
2 ~3turns (Fig. 3-32). The E end is wound 3 ~ 4 times around the metal casing and secured,
while the other end is connected to the core of a bare wire a extending from the charge. A
second bare wire b extending from the charge is cut 50 cm from the charge; the cut ends are
spaced 10 cm apart and exposed to the ground. Both ends must be wiped dry and wrapped
with tape. They are connected before detonation, and the connection point must also be
wrapped with tape.

A b L ak . 3
Bare wire

on the outer

ell of the

2 mm

sk own
Unit:
centi
meters

Figure 3-32 Lightning protection methods for
metal-cased charges

7. For non-metallic shellless charges, cut two conductive wires 50 cm from the
charge, with the cut ends spaced 20 ~ 30 cm apart, expose the ground, and proceed.
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g% (B 3—33), ABAHEEER, BELH ERA,

16~ 20~ 30

" L 3. &3
O] 5 2 )
v
L |
e, b
4
— Ak
b §

B3—-33 $deRERHNHRBRIFE

BRI | OB EEREE

R+ —F XAUEEEBEATATRLEBESEZEE
AR AR T, TEESEEIER AL E AT ES X
i B G SR EBRANRRAN. LB A0 8 5 T M
e ZNEREANEYS, FTEFATARRBTHEERREHF
R AL A, Rl . EAMEBRREY THELESHBEERESR
W RERY, EVRER, WASHEE, BZHETHE,

BHETTHR EHEAAREEEERSBEEE S GBPA21 BIE
B ENMWLN (BER) BEESE.,

(—) GBPA21 RIBERBH. A ERkhEMELLH
mPEBRER,

1. FE#HE.

(1) BEIEA: EXRGETRAPERRME ERNTF 3 X
(BT); EEXAN 2 TX,

(2) EAREES: BB AR, Z8 100 Kk L E5H
A AR RREEE 20 R4 BHEEE 4k,

(3) TAEaHE: f£HE (20+5C) &£BT, BRIERBL

Insulation (Figure 3-33). Connect the wires together after priming, and wrap the
connection with tape.

smmm Ay

Figure 3-33 Lightning protection methods for
non-metallic shell munitions

Section 5.1 Radio Remote
Detonation Method OLECCO

Article 51 Radio remote detonation is a method of detonating charges using radio
remote detonation devices. It detonates preset charges by receiving long-distance
radio remote control signals transmitted by the transmitter via the receiver. Radio
remote detonation can accurately detonate multiple charges simultaneously or
sequentially and is mainly used for remote and concealed detonation of charges in
situations where personnel cannot easily approach the blasting target. Implementing
radio remote detonation requires pre-setting charges, involves more complex

operations, requires more equipment, and is susceptible to electromagnetic
interference.

Article 52 The implementaition'of radio remote detonation usually uses the GBP421 type remote

PR ST Y R N A

Control detonator and pocket type (room temperature) remote detonator g{}

(1) CBP421 Remote Control Initiator: A full-transistor pulse phaser-mod-uIa‘tJi‘on"rrTuIti-.chémell T

Remote initiation
device.
1. Main
Performance

L
€l

T FIE™ B s bk A Kl e L b k. 3 A

(1) Remote control range: Under normal conditions, not less th: than 3 km on medium
{undulatmg terrain (night); in cold regions, approximately 2 km.

Foa e . NeE Ak L

(2) Initiation capablllty The receiver uses its internal power source. When connected to
a 100-meter conductive wire, it can simultaneously initiate 20 series-connected electric
detonators or 4 parallel-connected electric detonators. (3) Operating time: Under normal
temperature conditions (20+5%°C), the receiver uses its internal power
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Internal power supply can operate continuously fo':r:'| 10 days and nights:

MERAIEZTE 10 BEH,

(4) L FILEEH . FTEIFRPSHIAATIE., JTEHETIRUE | (4) Anti-interference cap;bility: IthiII not makl)func(;cion due tcf> interferenlce;rom 4
radio stations operating at the same frequency, broadcast interference, or lightning
HE ., Tik T A =iRS. and industrial noise.

((5) Operating temperature: The complete equipment can operate normally under conditions of 30 ~ +40°C.

(5 BNEBE: 2ERHME-30~ +40CEETFHEIEWN T/E

(AEdth); KR
2. Hp: GBP421 BB LWk 1 TEHFHL., 5 Pk 2. Composition: The GBP421 remote detonator consists of one transmitter, five
receivers, two wireless telephones, and some auxiliary equipment (Figure 3-34).

S, MITBCLR AL IS YL R AR SRR Bh A 4 4 AR, (B 3—34),

{:(Withou_t battery):-Gt-)od watefprot;f pérforrﬁéncé. - 5

@ o
i} udg

3—34 GBP421 BB H RFEHR Figure 3—34GBP421 Remote Initiator
S £l AL LT A DR R R ek el

(1} vaﬁfﬂ EH’EH.ﬁ\ EE. ﬁﬁ«. %ﬁﬂ i%ﬂﬁﬂ-fﬂﬂ (I&] (1) Transmitter: Comprises a chassis, power cabmet omnidirectional antenna, and

backplate (Fig. 3-35). The entire unit weighs 9 kg.

—35), £¥LHE 9 FR.
(2} WL & mﬁ ~ Hth&., & il & % ’fﬁ‘ T HAHK (2‘; Egcer\./:ru(éohr:wpos;d‘ S?tr:g.chasss battery box control cover and backup tools
([ﬂ 3—36) , %mﬁ 2.5 :Fﬁo {(Fig. 3-36), with a total weight of 2.5 kg.

L ™y “||1r|| 1T.I'|'I‘lf [ |-'|.r|1‘1

. .J'I.m; d !Hrﬂ”_ iﬁm

B 3—35 R 5L B 336 Hi Figure 3—35 Figur.e 3—36
Transmitter Receiver
— 49 — — 49—
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(3) GBP421 BB KL HBHRE AT WAL B IE., H T
A PR TREC S

3. RAPLEM T (B 3—37):

(1) FTHN A =
ARE R 5L E H P
Xf BB & A WS BE A - ;
HTFRAENEWESE, 5 i
T ESE AT T M == ,,h
i '® ., EII;@:H Bj | J ‘ @|

@ maesn, wx Sl oo i, e
R WIRRMILE ol ‘HW'
E#ERE

(3) HEaSEH
HPLT. CEPLT O® R
B ERES, SR,

(4) "EE" BHLRILE (BERHBHIETSTE), N.rig6H
B “BIRAFRT XH,

4. Bl Bk,

(1) SEFBEAE, HERGH My,

(2) BABEM, BT AAEE R BENERYL TERS.,

(3) REEFWEAN, 2BRAHEELBREY. SEH T
RUBRHKEAHMTHAEEHENBRBERN; EESsiSl
PLZ B PR ; BEEMEIT R, R/FREEIFHIRNIG,

(4) HRBRFHLREW “FH” #£4)5, BERVERE 3
SrER PR AR RS, BISHFAHT HmN” 5 R #
SEEH . #ad 3 SRS, BIhLR R Mt e R A, REL
MERES “FOL” 85, FEEHTIEREES .

(5) HEBMABT, WHAXARGVLGRE, 21 T#F, K
BRI SR ZRYSEE, BEED, MRz, Lm
50 —

B 3—37 RFULEER

(3) The CBP421 remote detonator is equipped with two wireless telephones for
communication during operations.

3. Transmitter _U_sage (Figdre 3—37):
((1) Open the chassis cover, plug in

human antenna and crystal |
corresponding to the receiver
frequency; set the instruction knob to
the pre-specified instruction; set the
selection knob to the tuning position,

(2) Connect the power supply a ;
transmitter to

Normal status.

(3) Follow the command from tech.com.

"Power On", "Select Machine", and "Start"
"blast" control signal, initiate preset charge E o

A £ s Bk W Fle A rua ——

(4) After the "Arming" command is |ssued (|nd|cated by the ammeter pomter
moving downward), immediately turn off the "Power Switch" on the panel.

—

4, Receiver usage:

{ A1, 1T FES o % e 2 e oas hd o aa -q:

(1) Select the blasting position, set the charges and ca £

(mO\Uflq‘gﬁtherDl'_. R [ e el o o T R I R T N N TRy e ax ew e
(2) Install the battery and use a multimeter to check the power voltage and receiver status R
{-l"\ F3 = e T el o ot A e Ly Afe W LT — e — n s
(3) Whenever possible, choose terrain that is open and far from steel-reinforced concrete bwldlngs and hlgh voltage power transmission’

lines.
AL vy TE H N T2 T b ke £ Lom A 4 b YH o bSe i E wFo kel B _kka

set the receiver in locations that are not obstructed by wires or other factors that would
impede radio wave transmission; connect the wire between the charge and the receiver; t
urnon the power switch, then quickly camouﬂage and evacuate the area.

LY F. ILl-J:'llil'LlhlJ_ﬂ e _n. — e wd

(4 )After receiving the "power on" command from the transm|tter the receiver's
power supply enters a continuous power state within 3 minutes; only then can "device
selection" and "initiation" commands be executed. After more than 3 minutes, the
receiver's power supply returns to an intermittent power state, and the transmitter
must issue a new "power on" command to resume normal control.

(5 )When retraction is required, first turn off the launcher | power r and stop operatlon N
Then disconnect the conductive wire between the receiver and the charge, remove the
detonator, and withdraw the charge; remove
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B LR (R BRI PRIEE), XABRE, BEAR
BEPLUESTRMEH.

5. HEREHTMNL 2.

(1) ZHVLAMEWRSLG TIERER, BB, £5
PLBY LB NS HITHEER, DRERS. EREEREN
mf, REHLLIAENL, LIPFiRIE.

(2) REHLMBEWILEABREERTMTRNOVE, B S
Efpe BEXRL., BRY. AKEHEBEKERWE XD
W, &HELBITE, RSV AERIEXELYEGER LMK T
Pk R 3 5L B

(3) RHULA “TFHL”. “&HUL” 155 &t o )i 8 B Lo 40K
T 38k L. RET F SR AR RE] &G TF 8 PR,

(4) FEWHLFEMFRG VLR S, R KR4 B AR
FARWAT R, AT B KR, ERRES T e, Rifrd
B K2R, URIEEMEENEE,

(5) BN ENREBRHEN, HBEXHERESRT 0.5
H*Ke

(Z) sz (FER) ENEHS. P RNBESER G,
WEZRABRALREBERBEE,

T EHAE,

(1) BENRH. AT 3 T% (BE).

(2) EMEEN: BUHERAVNEE, FREMAKT 56K
Wet, ARGSRERTRME 10 B, SHBTRMNEES R

BAE2A: BRGSHERTRE S B d, SRR EE
HEBEEE 2 & (BRBE 10%),

(3) TAEmfial: BWHZERR (20+5C) £4TF, 8
LR20 MMt S e v T 14k 12 B, HLE1 =
A ELE TE 4 B,

(4) LTHAES . RERPEENTIEFTR. FETFRUR

Camouflage the receiver (or dig it out of the pit), turn off the power, and place itin a

packaging bag for future use.

5. Precautions and Safety Measures:

(1) The operating frequency bands of the transmitter and receiver must correspond, and
the instruction position must match. The operating frequency of the transmitter must not be
changed arbitrarily to prevent accidental control and detonation. When setting up the
receiver, the transmitter must be turned off to prevent accidental detonation.

(2) Transmitters and receivers should be installed as far as possibie in high and
open locations, away from high-voltage power lines, elevated antennas, buildings,
forests, and other tall objects that may obstruct radio wave propagation. If

avoidance is not possible, the distance between the transmitter or receiver and such -

objects must be at least three times the height of the object.

((3) The time interval between the "power-on" and "channel selection" signals of the transmitter must be -

in 3 seconds; the time interval between the "select machine" and "initiate explosion" signals must be greater than 8 seconds.

(4) When using the receiver, the housing should be grounded to prevent
high-frequency electrical burns from the whip antenna's metal parts and to improve
antenna efficiency. When operating in windy conditions, use a rope to secure the

antenna to ensure stable transmission of the signal.

Po

(5) When burying and camouflaging the receiver with its antenna, the maximum

burial depth shall not exceed 0.5

£— N Ak T b ¢ oakd, wy e WTE L. L I nUrE

(2) Miniature (ambient temperature) remote detonator: A Iarge scale mtegrated i*

circuit, dual-tone multi-frequency FM multi-channel remote detonation device.

1 Main

Performance:, ... - .
(1) Remote control range: not Iess than 3 kllometers (day

faanqnlgb-t)jﬁm- X Lty 1. Ler Bde rvwoTer

Vo

(2) Initiation capability: When the rece|ver uses its mternal power source and the
main line resistance does not exceed 5 ohms, the Type A signal selector can provide 10
outputs, with each output capable of simultaneously initiating 2 series-connected electric
detonators; the Type B signal selector can provide 5 outputs, with each output capable of
simultaneously initiating 2 parallel-connected electric detonators (or 10 series-connected

ones).

P T T ol 7 S P dede JE_ L _F s owas

(3) Working time: Under normal temperature condltlons (20+5°C) the receiver
can operate continuously for 12 days and nights using LR20 zinc-manganese
alkaline high-performance batteries, or for 4 days and nights using ordinary No. 1

batteries.

(4) Anti-interference capability: Interference from radio stations operating at the

same frequency, broadcast interference, and

China National
Defense Technology
Network

— 351

http://www.81tech.com

3

I



R, Tk FTIRA LR,

(5) BMHBE: 2EBRHTE -20~ +50CHKATRRFRH LIE
(AEHERh). BiAKHERERF,

(6) 28F: <7 TR,

2. il i (FREE) EEEEShESHEHmE X
HEBBHESRIN (LLTEBEESHH), LRBBEFESER
L (AT R dREtietn ) . R8T f b % B 35 B U1 50 Bh 88 41 40 i
(8 3—38, #¥3-3),

- ¥ § N

3.5}
B 3—38 MWBREREEN
33 T E @ &E
¥ o8 £ EICE.
PR N t
FZ RE#HL a5 1
3 BESBHRHL | W 1

No false triggering from lightning or
industrial interference

((5) Operating temperéture: The corﬁplete eqijipment can operate normally under conditions of 20 ~ +50°C.

(Excludes battery). Good water resistance.

(6) Total weight: up to 7 grams. E o

f
a3

2 Composition: The pocket-sized (room temperature) remote control detonator
consists of a very short wave pocket-sized radio remote control instruction
transmitter (hereinafter referred to as the transmitter), a radio remote control
instruction receiver (hereinafter referred to as the receiver), a dedicated charger for
the transmitter battery, and auxiliary equipment (Fig. 3-38, Table 3-3).

Figure 3—  pocket-sized Remote
38 Detonator
T
L | Aluminum sheil | i
packaging
B B L a1 4 -
Signal
Receiver J
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(1) RHHL: I RE KRB & =585 4 W (1 3—39),

[

%5 3 Rk ik i
LA F.oF 3
EEETY
LT ﬁg E:J}
[ = O
saua —fe o2
iy
\
K

H 3—39 X5

— 33

Signal Selector A

Signal Selector B

i Transmitter spare battery pack

Connection cable

Various tools and their user manuals

Foa M &Kk LA -r — LM Fon FL. A 1. = - [ 1S

I(1) Transmitter: Composed of three parts: the antenna, the body, and tf;e_batter‘y-ggx (i:ig. o
3-39).

81telh.com

- Speed
Selection
Button
e ) ﬁ ﬂ m
oog
F ]
T P | | Ej
4 H
h
‘H
H\
I'\.;
Figure 3-39
Transmitter
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FHEE,

ZStolmdr DA BBEITG, KMk WEAERE. 5
R, GEVELARAEMERE, ROBAFATAEREES, K
TR TE TCT MRS, BT 0~ 9 N5 BEEVLEEEN
R B R AR SR A S A R B R AR R R

At ENREEHEMRA, YRMAIT/EEE,; SEHRAFHEDT
SHEM, IOESREAESS, FERARE,

REARRMN, RATBEAENE, LIS,

(2) Bldl: hfFSI8debl, F5BmER, BRKLRIUH
RIS EERERAR (8 3—40), BW XK 5E S8R

RELFIPLGE T REREEEE; RSB axmEld g e
H

B¥LSEalaR

A 3—40  HH

The antenna and the body are connected via an antenna socket; the body and the battery box
are connected via an auto-aligning guide rail.

The transmitter panel is equipped with a power switch, antenna socket, channel
selection knob, indicator panel, encoding keyboard, and nameplates. The encoding
keyboard is used to select password commands, and its

The "C" key on the center keyboard is the parallel connection command, and the number 0 ~~9 is for
receiver selector external

Detonator circuit terminal number corresponding detonator instruction button

The battery box contains a dedicated battery pack serving as the power source for the transmitter; there are two at the bottom of the
box.

Conductive column, which can be directly connected to a charger to charge the battery pack.

—— ok Ea

The anten‘nla i;flét‘stggsz;i.b with -SE’on'g7tc;u-g'h;1;ss-a’nd.c§n.5-e bent. o ﬂ] o
(2) Receiver: consists of a signal receiver, signal selector, receiving lead, and a
four-core sealed connector cable (Fig. 3-40). The receiving antenna and the signal
receiver

81tech.com

FagkAREEM

E L e

T;/pe A Signa‘l ' gt;;e.;ig:a-l T
Selector selection container
Figure 3-—
40
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it KREGEEEE; FSEWRNLS S S8R ML B
EH

AEBERRES AT, BT BIFER, HVLE EREELE.
BHEMHE ., 848, HAER. BEAXEERTSEESE,

(3) TAM.: HCOI-87 R KAWL, BT RZIHLH
VW (CHEBMMA) T8, HIEBHEBOT:

FEBLEHEE: 12 REF

SEHEBH: —f (BxEH): 508K

R (RFERD: 100 ZEE

KB —4Y. 2915 /et

K. 27 e

EMEEF: - 10~ +40C

= o #H: 0.8FT 7

3. REHLEA k.

(1) Wkl KEL,

(2) #H¥HE (BE) SEEAE THFEOIAENERE (4
ZPTiRAL, WEEMA BN RERAREY, —BRERD),
PIR STHULGR AR 1S M,

(3) ZHmu (FXRLF “OFF” 18),

(4) BEARBEF X (BT XET "ON” frg),

(5) MTHRBEE LHFVESR “C°, KNFETEHR

SHRTREHBAAE, REY 258 LH, SEHETRAE

fiff, AL THTEENEBE SR, WatiERREH E Kk
3, BREFVCHIREY, BRI RSSO EER. &
WIS A 1 85 M4 00R Wed M ZE 5 B2
W, &M, WES FRLE,

(6) XHHBE (BFXLET “OFF 13),

4. B E AT,

(1) REMMY: B 1 EaMEASSHFEdB O+

Connection via antenna socket: The signal receiver and signal selector are connected via a four-core
sealed cable.

The signal selector comes in two types, "A" and "B". On its cover are the power
button, lightning button, terminals, cable socket, power switch, and indicator lights, etc.

(3) Charger: CDI-87 type DC charger, used to charge the transmitter power supply |
(dedicated battery pack). Its main performance specifications are as follows:
‘Charging cutoff voltage: 12 volts
C-har-ging— current: 1 ~ level (slbW}hérgeAmede): 50 mA
Second Gear (Fast Charge Mode): 100 mA
Charging time: Level 1: 15 hours |
Stage 2: About 7 hours

Temperature range:-10~:40°C Full weight

tech.com
3. Transmitter usage: 7
((1)Install the transmltter | . _a a
fefgq Al e vl PP TRy b, I k. R et . e e e s

(2) Set the channel (frequency) selector knob to the required Worklng channel
position (indicated by the red line; this knob position is preset at factory and should
generally not be adjusted), to push the transmitter label channel code.

(’ bl kL bl P L O R an - - -
(3) Install the battery (ensure the switch is |n the OFF p05|t|on) i o

A At AT L. W o P A ——a s
Yo

((4 Turn on the power (set the switch to ‘0 the "ON" p05|t|on)

Ny e T AR T R A B LR T L bl A Een

(5) Press the "°C" power-on instruction key on the encodlng keyboard At this
point, the indicator pointer on the status display will swing to the right for
approximately 2.5 seconds. When the pointer returns to its original position,
immediately press the required detonation instruction key. The indicator pointer will
swing again, indicating that the transmitter has power output, thus completing the
detonation of a preset charge. Each key press should last no more than 1 second; the
entire transmission of each set of instructions should be completed within 5 seconds,
otherwise, repeat the above process.

{".c\ R e I F e T AP oy e 8d o e R
(6) Turn off the power (set the switch to the "OFF" p05|t|on) ) a

4. Receiver usage:
{\‘#Hﬂ:d‘_‘rh}- L1 L e T = S S T A Y

(1) Install batteries: Insert 6 No. 1 batteries into the battery compartment of
the signal selector.
? ~— 55 —
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(BRER), A THERAQCRGE,; U THEZFERES
I, FEIWIRT RS SR AIER, & W N7 5 3 H7 e i,

(2) B C{ERES: BEVISSHET T EERE, HHa3) K
LMREDIETRBEHLEANRERE -asERSE L, &7 “F
B i, WatZREHNREERT (46) NER; REE
I EBALZWHLERL DG Ak, WKL EEXERES.

(3) AN S MEFELEFIES ., REEYG, BH AR
iSEEant, BEFE 10400, FABRESRESN,
MAESMLIR; HISNENEFENE PR ERY . Hitsh
2

(4) EEEWVLAE . EF&LES 100 KEE A, wEH
LR, ek TP, B FR# A B B8N, &RATan
SHE MR, BB TERE A - RS,
M RE, FRVIget, By TS &L, LRiEE
e, HEMA,

(5) B, HEESHERH SIS TaEHmu
thik, BugM AR, BEESEGTERES, HRRE
AN REEENRYLAIEN& S04 Sk S
T ABHE (ER) B8R — —xftiiEi.

(6) MARE. AMBEBUE, BT “B8” &4, 553
£ R B B R A M A R AT R L0k, B, U AT
RFR LR IS ANE, MR, HERR MRS,

(7) B EEHARY,

(8) HMHHEN: BESKERSEEERYET B MY
BE, REBSXAWMAGSERVLREHE,

(9) (S S®FIRRICL: FHR AT B GLIN L3S, RIS4T
FE SRR, B AREFNE 3 4 ARE LSS,

(10) & HBRBEITFIIMNG, 12 BRERIE 3 FHE
AN E SR ER R,

— 56 —

(Connect in series), and check the power supply voltage with a multimeter: you can also

press the power button to check the voltage; if the power indicator light emits a strong
green light, it is normal, otherwise replace the battery with a new one.

(2) Check work status: After connecting all parts of the receiver, turn on the power.

Connect the ground wire to the corresponding terminals on either the left or right row of the signal selector, then press "&

"Tube" button, at this time the inspection indicator light (red) between the terminals should
be lit; then operate the detonator of the blasting transmitter at close range, and the
detonator should be able to detonate accurately.

(3) Select detonation points: Select detonation points and set charges as needed. When using an
A-type signal selector, there should be 10 or fewer detonation points; when using a B-type signal
selector, there should be 5 or fewer detonation points. The selection of detonation point locations
should facilitate concealed charge setting and laying of conductive wires.

(4) Select receiver location: Choose a location within 100 meters of each detonation
point that is favorable for wave propagation, has low electromagnetic interference, and is
conducive to concealment. In wartime, if the receiver cannot be recovered, its location
should be selected to be destroyed together with the last detonation point to facilitate
confidentiality. During peacetime training, the receiver's location should be kept away f
rom each detonation point to ensure recovery and reuse.

(5) Lay ground wires: From each detonation point, lay ground wires to the receiver
location and camouflage them. When laying, if conditions permit, the electric detonators a
nd charges may be temporarily unconnected, and safety isolation measures shall be taken;

then, at the receiver location, connect each pair of ground wires from each detonation point ;

one-to-one with the left and right terminals (depressurization type) of the selector.

e b ke S by Ly Db vt LA Lo Ldbe —7= &L b Ak €7 bl e
(6) Check the wiring: After connecting the lines, press the "fuse" button; the

indicator lights between the fuse button and the terminals corresponding to each pair

of lines should glow red. If not, it indicates that the line corresponding to that indicator

light is not connected, and the fault should be checked and eliminated.

{ 7) nstall the a-ec-t-ric-d_etona-tbr."i o

Fo B i v

e =l e EETTIN L. -1, R TN R T

(8) Receiver connection: Connect the signal selector to the S|gnal fecélver V|a a
cable, then insert the antenna into the signal receiver antenna socket.

(9) Signal selector power-on: Camouflage the receiver using terrain, then turn on the
signal selector switch; personnel must withdraw to a safe location within 3 minutes after

power-on.

(10) Initiation: After the power source is turned on for 3 minutes, initiation can be re
motely controlled using a transmitter within a distance of 3 meters during the 12 daylight

hours.
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5. AR Y. e e, HEha bl EiELiE A 220 5. Charger usage method: When charging, insert the charger power plug into a 220-volt
AC socket, turn on the power switch, set the mode switch to the "50mA" position, align the

AN - - L N A o - i ”
N ﬁ&‘—-fﬁ lﬂ?ﬁ e ' '}T_:H: B I }TJ‘(: ' 'ﬁﬁ{'*’-gﬁﬂ ;éﬁ T "50mA conductive pins at the bottom of the battery box with the two spring contacts inside the
v . 2l B [ E = : 14 : FA charger's charging compartment. When the panel's charging indicator light glows red, the
f}'ﬁ Y %Eﬂﬁﬂm[ﬁi}ﬁ H{I %lﬂﬁ_if&}\t%ﬂl.ﬁ%’&m H{J‘th I %ﬁﬁf connection is correct; otherwise, reinsert the plug. When the charger's charging indicator
WA, AT E N £ WIERET 20, &N, WwEHHA: 47 I;ght stops gtl)owing (oerIJecomes dim), it indicates the battery pack is fully charged, and the
attery can be removed.

MYLFERIE AT A MO0 (BCEEERE) i, RHERHCER
., BERFELF Bk,
ﬁﬂ%ﬁﬁ fEEE . “J-:{"grffgﬁ&% X.E :,F‘ "100mA” 1”':’1 » fﬂ;ﬁﬁﬁ. For fast charging: set the cor?version.switch to the "100mA" positior1, bgt do not

4 P S % SR AL 1 3k, £ P iﬁﬁ:ﬁ use this setting for extended periods, as it may affect the battery's service life.

MHHR AR, ArTERRFE, AT A “SO0mA” ke Charge the new battery; it may not charge initially. In this case, repeatedly
o 7 . Do . : charge and discharge using the "50mA" setting. The discharge voltage should
HLBOIX JRH, B T ﬂ?&ﬁ\ﬁﬁ’fﬁ.:]: 8 {J‘Cﬁ. H%Eﬁ.fﬁiﬂﬁﬁ“ generally not drop below 8 volts, and the discharge current can be controlled at

approximately 100 mA (by connecting a 100-ohm resistor in series).

100 ZE4L AL (A HEK 100 Bk EW D,
FEHL LG AT WL HE TR A 220 = 20 404F, BRI B3RO The charger is designed for 220V AC mains power. Both

excessively high and low voltages can affect ottecm.comuses .

o i AT
ff.\[ﬁ H[.'f‘l:ﬁjﬂllfe “I" #t, Eﬂ.’ﬁ? W Ef’]‘f% f &f"“‘ fﬁi,f%ﬁ * E;F f[‘_’, During charging, the contacts inside the charging case must not be reversed, and the
I;F*&f % HhFE R : T H th» , %_LI: Eﬂﬂﬁfﬂﬁﬂ %ﬁ'&f <7 Bl '@'J_I'_‘.ff‘llEE i Es;trzri)rg;nLé;;?;)itnt;enizZpsztsetiénp;zver;sr:ei;itarzll;)/attery temperature is too high during
EEl fﬂ _’E_ - ﬁ% Z: E- Eﬁfﬁ —fj ;Tr— . Do |"1ot open the battery box randomly.
6. l?‘l‘ E$-ﬂﬁ fﬁi% %Tﬁﬁﬁ . 6 PreEa.utE;;nci_SlaFety Measures .
( 1 :] ;F[E % {E F1 Fj{ I;H ?fi ﬁ*f "HL _1—_. 'ﬂ: ﬁ jﬂ }?ﬂ % ﬁl—.‘j’ }'ﬁ' f_"?“* o 1r(1) Strlctl—;brl)r:-rﬁbﬁn:u‘th_(;;rzedlehgntg; 'tortjh‘e Ensmltter s operatlng frequency ‘:- o
. an(xlpasi),vorgiommands_i_ e [, _r faPra bk 7S e o (L. X - ar —_— A b -~
(2) Do not turn on the power switch or press any command keys on the coding keyboard )

(2) AFVEAE ERBN AR A RERE, FERES
BRE M DRSS, DIMBR IR,

when the transmitter is not connected to an antenna, to avoid damaging the instrument.

o 11 BT IR ™ 3 - W EFET i R o2a e s

& L . - k) —— A Y v
(3) A “FFHL” 3 B B2 fRS A Aty (1] B <00 41 A (3) The time interval from "power on" to the issuance of the "initiate blasting"
F 2.5 %&b ¢ A + il 15 B command signal must be greater than 2.5 seconds: the time interval between each set
( ﬁ H?’éqﬁ’iﬂﬂﬂﬁﬂ‘fﬂlﬂlﬁ%%} 3~5 j[’,bu ofcorr}mqind;és&rtSSeconds
= v .. . A i Hth AS STt *F 4+ AA b Frr L bt sa oo ;
‘4} *E LE{HL H, 37 % ﬁ ﬂ 4 {’}ﬁ: Jﬁ (ﬂ Hj'ﬁ:' ﬂ‘l"."fli:u -EE ) ’ gi‘ ﬁj‘ﬂl (4) The receiver power must be connected for 4 minutes (after the delay protectlon .

ends) before the transmitter can be effectively controlled.

AR r A B
[ TR [ £ = Y PRI o ni = S0 DO = B T B TS S o N SRR R e

(5) {EE P i R L g P2 ) E, ?E’P?% a0 Fﬁﬁ% * #ﬁﬁ KER (5) Try to avoid obstacles that may affect radio wave propagation during 'use and .
A5 0 ok 5 » Hlegemifg SEE. keep the antenna from bending or shaking to ensure signal stability.

- . £q ) . N
(6J ﬁ%ﬁ ?\'ﬂﬁ'&ﬁr I”] Hfﬁﬁi H_'J‘ * % it %"E %‘%Lﬁ Hl'#ﬂfﬁ' E:T]r‘ (6) When using multiple sets of remote detonators simultaneously, ensure that the serial
X FR2F Ef’} Hi E . ﬁ , B TS - . numbers of the signal receiver and signal selector are consistent, and that the serial
ﬁ {E;‘-[;III:[:& s f':' 7 ﬁ t& {:J-L *ﬂ 4& /%T m i m = 'ﬁlﬁﬁ ‘t? ﬁff_ - numbers and channel numbers of the signal receiver and transmitter match.
- lil A[l:%ﬁ a Otherwise, there will
be a false explosion.
— 57 — — 57 —
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FHRT= EEERERFEMIEEL TSI,

() HSSEV AR S S LR E, MIARY
iz BB AL

() SR BEREBEFHOBRIEREAL, A~ E5HEB &)
T AR, BiEIRPIIRRE

(L) RSB B DNHES S T AGRT; fEilksckk
EE- O EL AT S

() fEdrAf A WAERAES, Bt ARHAPHZA
MBH, B REBS

() BMEREMIBERE, ARBMER2MRE, Fd
FIH & vla 3,

(7%) LR HERREE SOl B R bR LY, BB EX
W ZFPLE IR, J e

(L) BB DAL ELARKETLESI,; X2
GG F, EMAABITH ZHYLEE,

Article 53 When implementing remote detonation, the following precautions should be
observed:

() The transmitter and receiver must be inspected at the designated location to confirm they are in good
working condition.

After that, you can use it.

(1) Operations must be conducted in accordance with the operating procedures for ]
the blasting control device; unauthorized changes to the working frequency are
prohibited to prevent accidental control or detonation.

(-3) The team responsible for setting up the transmitter and receiver must designate a
specific person in charge; after completing the operation, they must report to the commander.

(4) Before startih‘g worchT(;)rly define communication sigrn‘éls'and aséigh a dedicated
person responsible for communication between the two locations to prevent accidents.

(5) The transmitter power shall not be turned on until the receiver is set up and
personnel have been moved to a safe location.

(6) When it is necessary to exclude receiver faults or remove the receiver, it must be done only when it is confirmed that the receiveris .
completely off -

After turning off the transmitter power, you can proceed to cr.conmm

LA S i fal Ly r1 o LI R R ) i ] B e
(-7) The transmitter settings team must designate a specific person responsible for
managing the transmitter; no one may open the transmitter power switch without the

commander's permission.
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FH—T HAA®

BHETE HXEHS R TS5, 2002, 400 %, 2.5 F
RS TRAM, XAHNBBEES (B 4—1),

TSANEE 0045k 400 &, # 1 25T LK%

ik EXZ J4ER Ehng HEE

=~ /,

Wi A STEE

Article 54 ) o
Standardized explosive blocks come in five sizes: 75 grams, 200 grams, 400 grams,

2.5 kilograms, and 5 kilograms. The explosive charge in all of them is TNT (Figure 4-1).

oy Z 7 -'._

400g 2.5 kg of drug
medicine fast tablets

Shell pressure seal cover fuse holder
pressuce ringgsam

Badly covered with custom-made rich management
practice

ST & H% i BA S000free Single way:
medicine round trip
blocks
— "’ Figure 4-1
B4—1 HRHE
Standardized Drug
— 59 — Tablets — 59 —
Fh [E E B http://www. 81tech. com China National http://www.81tech.com
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AT HEIL, HE 8 SRFER B FEELIR, A REER,
b ol R B A 2y B H A B 20 1)

2.5 Fwfis Tapysith, €M TPBEEFHFEIR. M
SR Ao — R AT — R4 40 ~ S0 RAVHEIL R E ST T H,
#ﬁm|mﬁ§Li?E%%me&ﬁAF$ AL H 59 2Bk

Blwiids g fE, T MR R. HPEsER A 4—1 .,
%4*1 ®INEBR A
£ fig 7 2. Sk;ﬁ"iik t 5kgﬂiﬂ\
r Ewg | 271 T a4 T
W (ke | ey a2 1 so
_ﬁ@}r\mm)___Tﬁfﬁﬁﬁgtmw?m_EQQTQIQH o
ok % x| mr | pmwmEs
" {%ﬁﬁ*@mﬂFiHiﬁ%¢ﬁ$E£;EI;T
5K 52 A | i

BN BB

FL+AK BBEERE-MECEHMEY, FEPFEER
WAL H, RHFAENE, EHELN., BEANE LG
Yy i F e B

FETEF RTEESHBEES GBP110 8, GBPI10 -1
. GBPLI1 &Y. GBP112 RYFi GBIP113 A& 71 flr

(H)GmmnﬂﬁWﬁ(@4ﬂm

W ShE N ICEERIS, PR 13 PRSI BB BRI
*#Tﬂﬁﬁ,mTﬂ%'uﬁﬁ%ﬁﬁ,¥ﬁﬁ“%mmﬁ;
— 60 —
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Article 55: 75g TNT cartridges, 200g and 400g TNT blocks all have fuse holes:
they can be detonated with No. 8 electric fuses or electric detonators. Blocks can
be used individually, or bundled into group charges or line charges for use.

2.5-gram and 5-gram explosive blocks, primarily used for breaching various
targets. The explosive block's outer casing contains a 1-gram end filled with a 1-
gram non-initiating RDX booster charge, and two pipe chambers: the 5-gram block's
front face is equipped with a trigger mechanism, compatible with the Type 59
anti-tank mine trigger, allowing it to function as a landmine; its performance is

detailed in Table 4-1.

Table Performance of Standardized Drug Tablets
4-1
J 2.5kg medicine block 4 5kg dru.g
—_— = T —= % —-— —tabtets -- ———

g) Pile |

(ko) f81tech.co

Dimensions (mm)

Pull or push

Can penetrate the rear
armor of tanks and sever the
tracks of medium tanks.

After destroying medium
tanks, destroy the engine.

Section 2:
Detonator

Article 56: The demolition charge is a standardized straight-bore explosive, primarily
used to destroy enemy fortifications, inflict casualties on enemy personnel, and clear
paths through enemy obstacles such as barbed wire, foxholes, and minefields.

8T 1 AT Thh S0 tHe & L. LD e et .
Article 57: The explosive shells equipped by our army include five types: |

GBP110, GBP110-1, (BPI11, (BPI12, and GBP113.

SATREIR A 1 v IO BB —ds ARt F et . - .

!
((-)GBPHO type blasting barrel (Figure 4-2):

-
.
1. Construction: The outer shell is a seamless steel pipe, and the interior contains 13 pressed TNT cartridges.

The end has an external thread, connected with a detonator and a booster by a
coupligf) and-is covered by a thin cap when in use,

China National http://www.81tech.com
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M 4—2  GRP1I0 RSk E

B o-EA A, B TYRGESERY - TEBME g, Rt
fi--P0oMEE, ERAHLHEL. BERIMM, 4 4 2B RENAG
PAHER B HETINE, NN BB NEEE S,
TH 4 S O 1K) O 6l 28 0 4 B, AN TREEEASY PR Y IE SRR,

GRP110 - 1 AR &
5 GRP110 A 4% 8% s 3 4 1 14,
ME 7 MERRI R B AR

GBP110 & GBPLIO—1 Y
B T AE R 68—1 XX ( 4—
3), 68—2:50 . B—1 AT R
HEl{E (B 4—4), 315 — %A
MR EEE, BT S
BEEHERE,

2. EEARBARMERE: By
REEERN R THEABEA,
HEERRE, FHARENHER
IBERUTHAMEE. R--2£%
HTAEME, SEERE LT R4k 42 MR A5k 10 K S8 A0 E % ;

E=FEHERERP R 4.5~ 6 RBHER, AN RERBES
| PR 7~ 8 KTHERE (£ 4—2),

8 8 ¥

M 4—3 68—1 3|45

|

| P EEFRIFE M http://www.

. com

Fuzing Cha : Medicine Pill B
mber Fuse Simplified

Figure 4—2GBP110 Detonator

The end has an internal thread, used for connecting blasting tubes in the courtyard or for blasting joints. This
end also has a small chamber, which is normally sealed with paper. For convenience, one conical cap with a flange is
attached to every four blasting tubes; the internal thread of the conical cap combines with the external thread of t

he blasting tube. Those with conical caps are secondary blasting tubes. Those without conical caps are primary
blasting tubes.

GRP110-1 type explosive charge

Similar to the CP110 plastic explosive
detonator, it is internally loaded with a
compressed TNT charge.

CBP110 and CBP110-1

Explosive simplification can use the 68-1 style (Figure 4-

3), 682 Type, Explosive-1 Type Pull-Initiated Delay

Time fuse (Figure 4-4). One end of the fuse has

External thread and two metal pins, ¢
onnected to the blasting tube.

2. Main tactical and technical performance: A single
section can destroy enemy positions within general
fortifications, destroy their weapons, and blow up rails, rock,

and stakes with a diameter of 33 cm or less. Continuous line
connection.

Figure 4—368--1 Fuse

When connected, it can open a 10-meter-wide passage through two layers or less
of snake-mesh wire fencing; open a 4.5 ~ 6-meter-wide passage through three

rows of high-stake wire fencing; and open a 7 ~ 8-meter-wide passage through an
anti-personnel minefield (Table 4-2).

China National http://www.81tech.com
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W A 1

ﬁ;éltec

K 4—4 12B—1 F34{7 Figure 4-4-1-1 Mine
Detonator
3. R A GBPLIO®, GBP110 -1 RV RETE 3. Usage method: The GBP110 and GBP110-1 type blasting tubes can be used
5 as single sections according to needs, or multiple sections can be connected and
] 5] : — : =
[RTEEA, WA S RERE R, fEHe, RESIEH used together. When using, first screw the end with the external thread of the f
— 1 e ) Vi B ow o T B use into the blasting tube, and loosen the other end cap. When approaching the
SMBEL R —ImBE AR, FEM D -3, BT H AR, he blasting tube, and | he other end cap. When approaching th
Vet , . . — . target, remove the fuse cap, put the firing ring on your finger, and throw the
3| {5 Bl 'L*ﬁﬁ{ KIBEATHE, H} TR B B e B iR B A blasting tube at the target or place it on the designated blasting position with
T b PR o1 =11 I VA A 5 ) 2 o orce, while simultaneously pulling the fuse, then quickly evacuate and cover.
HInRE A B b, RIRRK, SR 5 R iR ik f hil | ly pulling the fuse, th k d
(—) GBP111 BB (B 4—5). ()GBP1I1 type explosive charge (Fig. 4-5);
1. WgE: #p5% R GEWNE , — i R BE A B EI4T , HLLAI 1. _Cons:tjru‘gtion: -'I'-hg?:é;inai;r_néagc_)f seamless steel F;ipe.-O_ne_ end has two
= -~ = R = e A pins on the side wall for connecting to another section of the explosive charge; the
% X AR P 75— S AL » MEH B AP MR, other end is slightly thicker, with two slots and two claws on the side wall for
,Fﬁ LA E?ﬁ%l %‘E'E% —%ﬁﬁ}l{% o Wiﬂﬁﬁﬁiﬁ:lﬁ H"I@%E‘E 3| ﬁﬂfﬂ‘ connecting a fuse or another section of the explosive charge. Metal plates are used -
- Ak o A 8 at both ends to secure the charge inside the casing. It contains eight compressed
e, %8 A HBh BB 2 HE . TNT charges. The fuse used with the CBP111 explosive charge is the same as that
CBP111 RUB & F A M3 {5E CBP110 HUHR I 1 used with the CBP110 explosive charge.
— 62 — — 62 —
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% -3 BB H4r

A 4—5 GBP111 BURHEE

) FEGARHEARMAM: CBPI] BERB N EIERAEAR
tEfES GBP110 BB Rk AR, Wk 42,

T4—2 BPBEERTEERARMERE

\ & W GBP110 BB |[GBP110 - 1 BB | popi11 ®

o f] EES Bl % fistd Bl SRR

_ K K (m) 1.12 1.16 0.6 0.64 0.62

C® W {kg) 6.1 | 6.3 ;:5 3.8 2.2
RHE (kg 3.0 1.5 1.06

- _f?}- ?é“_( mm; - h 53 45
f_ﬁi‘“ﬁﬁ (mm} 1.5

3. R BEFTETRNVER, LSV EEE—
AER, FRN, SRSIERMRON—REASENE, #5E
R HEST RARER P EREE, UBRE. REHE
e n — W E., B HiRe, ERSIEWE, W AREA
F1E, RAMBRERSE O EERHEBHMCE -, Fbhr
K, RENEREFBRRK.

(Z) GBP112 BUREER (E 4—6):

1. ¥aik: #5CHAE, NEEVHE, emiagieEs

— 63 —

Medicin
e Pill A Metal
Plate) Sugar g

i 7

GBP111 type blasting
reducer

2. Main tactical and technical performance: The main tactical and technical

performance of the CBP111 explosive charge is basically the same as that of the CBP110
explosive charge, as shown in Table 4-2.

Main technical performance of single-section blasting charge

I [
GBP110 Detonator CBP110-1 type explosive BGP111

harge Model

[ =] Fd Ll

Quantit‘y

e —.H-*(kg) £ )
Charge (kg)

Outer Diameter )
(mm)

" oEE b r )

Wall thickness (

LAY

3. Usage method: Can be used individually as needed, or multiple sections can be
connected at ~for use. When using, first insert the end of the fuse with the external
thread into the blasting tube, so that the two pins of the fuse are inserted into the slots
of the blasting tube and fixed by the locking mechanism to prevent falling off. Then,
loosen the screw cap on the other end of the fuse. When approaching the target,
remove the fuse screw cap, put the firing ring on your finger, and forcefully throw the
blasting tube at the target or place it in the target's blasting position, while
simultaneously pulling the fuse. Then quickly withdraw and conceal.

{(3) GBP112 type explosive charge (Fig. 4-6): =
1. Construction: The outer shell is made of cilol"ch‘pi'p‘é‘s, cohtaihingrshiofrt steel pipe ©
sections inside; the steel pipes are filled with deflagrated RDX. 63
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. MY EYETIE Dl
Rk iR BB S B, AT E
WikiEfER . AS ERAIHT
BT HRILTE AR, TS B
{#F. P EEEAE, H
W A R A KL (E
4—7), WEBREMK 1.5~
1.6 %, Fhif 38 XK, ik
1.2 TeaiibBREIEH.

5% 7 T

sy REEE EE4 stlte

REF BE

A—7 HEHE

HREN 84

CBP112 RUBHM & A (B 4—R8) EE, LLEEEf |2k

BH OpAE Bl

¥

il

wi BXE  #%

\

B E

B 48 & A&

High explosives. Connecting
components with pin-ended inserts and
additional anti-loosening mechanisms,
capable of multi-section connection; straps
on the barrel are used to secure the blasting
tube to wooden sticks or bamboo poles for
use; both ends are equipped with
detonating columns, and its

‘End has connection ignition screw (

4—7: Single-section blasting charge
length 1.5~1.6 meters, outer diameter
38 millimeters, containing 1.2 kilogra
ms of stabilized RDX explosive,

J | RIREHE Connection Component

Figure 4-6 GBP112 explosive device

Wire mesh ring steel pipe threaded rod
Purification Proposal Gold drug column, connector

CBP112-type blasting delay fuse (Figure 4-8) initiation, the delay time is

approximately

Gasket sweep large ring pull X data* -

PO

SAR ol
J

8

R

[N
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2. FEHBAEALS: AVERERG B LHEFHREA,
BEHRHALG., H AN, BEKaMPIFRERNT 2 XEH
Bk EFPEMESETTEADTF1IRXERER,

RXA4—3 BN ERB AR

r ]
HH @1 | 68—1 | 68-2 | k| GBP6I0 | FHE®
X ] | B3lE | ASE X35 | 9 15 |83l 3 &
K& (mm) 100 . 80 135 Co135
BHRER(mm) | 48 44.5 | 44.5 | 16
RN E(g) 24 1 17.5 ' 28.5 1.5
1 R i | |
6~7 | 6~8.5) 6~8, 6~8 . 9~11 13.2~4,2
{a) l i :
- } | i
| T
GBPi10| GBP110| GBP110
AC 49 i o ' ; ;
GBPm{GBPHHGHPUHGHPHE; {,BP]13i GBP113
" }

3. #HA¥: GBPLI2 B
R TR, ALy
HEER, RN, WEEE
KFEART I EESE D,
FTIRE, —FREEZKE—
W, B - FHERME N E
M, PRUG B B oK FRIE R A
26 ~8 BRIk,

(M) CBP113 R 15
(E 4—9). Bl 4a—9 GBP113 BlR5ES

1. #: —4% GBPI113
BT 5 DRI, 4 R, 1 HOEBSIS A 5 B FiE

8 seconds: can also be ignited using a spark t
ube.

2. Main tactical and technical performance: When used singly, it can kill
enemies in general fortifications and destroy their weapons; when used in a line, it
can create a passage of not less than 2 meters wide through barbed wire and a
passage of not less than 1 meter wide through anti-personnel minefields.

Technical performance of the detonator fuse for the demolition tube

| T r
‘ 68 -1 68 -2 GBP610

[ - }
Length (mm)

Maximum diameter

(IIIIII)
+- HE o i 1
Explosive charge ' i
(@ ’

Delayed explosion time

3.2~4.2

L GBP110 |GBP110  |GBP110
Fits W|t'h GRP112 !GBP113 GBP113
eXIO_'OS'Ve GBP111  GBP111  GBP111

canis tay

3. Usage: The GBP112 blasting t
ube can be used as a single section or
multiple sections connected in series.
When using it, first insert the igniter
into the blasting tube female
connector, unscrew the cap, hold one
end of the igniter with one hand, and
throw the blasting tube toward the
target with the other hand. Then
remove the firing ring and pull it to
ignite. The device will explode after 6 ~8
seconds.

((4) CBP113 Explosive Charge

(Fig. 4—9): : GBP1[3 type explosive
1. Construction: a set of ,
GBP113
Type detonator consists of 5 rigid sections, 4 flexible sections, 1 detonator fuse, and
5 hand grenades.
— 65 —
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B HE, H1 1MLk, BHfAE8 38X,
AEAK 4.5 TR, FERANR1.28 TR,

MHETHEBEE, FBER 143 RHLBRRESELEHRK
(B a—10); FEHFTHNBDE ., SMHE. BMLWAE. 133 i
RREFSG., $ERR L. THEEEHAK (H4—11), HiHE
WHEE A REERE; SR EY WA S8 850E
s FRMmE{EERE.

Lt 31 ?ﬁ ?ﬁatﬁﬁﬁ Y

Lii I
........ ] LN
-------------------- ‘*;".“"

o At o .
X o e -
L o ] o
R T R R ]
;\\ 0 SO IO SO X K Q\
B i A PR R PP R AR A A AR F R YT

’f“’.’-q

B 4—10 RIES

fe i THRE AR GanAE L&

r_L \\ \\ \

FTRER NNk RANE LESH
B 4—11 FTHH

REGIEME 4—12 Fii, EHatEN 9~ 11 8,

THRIEHWENE 4—13 FFR, EHEY3.2-4.2
P

2. EEMAREALE: -ERHERAS BRITIANE
A, BERHRE, f- RER, SESZR S FREEEA/NE

Fuzes are assembled and packaged in one shoulder bag. The diameter of the blasting
fuse is 38 mm, the total weight is approximately 4.5 kg, and the charge weight is
approximately 1.28 kg.

The rigid joint consists of a metal casing, a detonating tube, and 143 grams of
stabilized RDX explosive (Fig. 4-10); the flexible joint consists of a steel casing ring, an
outer steel ring, a nylon canvas sleeve, 133 grams of stabilized RDX explosive, a
detonating cord, and upper and lower connecting bodies (Fig. 4-11). The rigid and flexible
joints are connected by threads; each rigid and flexible joint can be connected to a
blasting fuse or a hand grenade fuse.

Purified Gold Pill

Figure 4—
10

Explosive Nylon Canvas

initiator, Cover
Utar S k\ \1\ \

Tkl ke Al s o L RLAR
Lower connection body purification point case medicine column
steel break surround upper connection body

Figure 4-11 Flexible

Joint
LEL »~be 41 K- b e . - - e —a [ C e -
The blasting fuse is shown in Figure 4-12, with a delay time of 9 ~ 11seconds. PJ}O

The construction of the manual trigger is shown in Figure 4-13, with a
delay time of 3.2~ 4.2

3 i s LI S S P A T Y ) B TT— Ry Y N T — e ae a
2. Main tactical and technical performance: The mine can kill enemies in general

fortifications and destroy their weapons. When used in a line, it can open a passage in t
he barbed wire with a width of not less than
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Figure 4-12 Detonator

2-meter passage; a passage of not less than 1 meter width shall be opened in an anti-personnel minefield.

3. Usage: When used for blasting, it can be combined arbitrarily according- to needs
and used under different conditions; the blasting charge is detonated using a blasting fuse.

When used as a grenade, twist the grenade launcher 1 clockwise onto the siﬁglé rigid section.

Grip the grenade and firing pin lever with one hand, pull the firing pin with the other,
throw it at the target, and quickly conceal yourself. It will explode in 3.2 ~ 4.2 seconds.
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Throw the Block doctor, lead after
government, body, fire cap

strike the needle

spring.

Figure 4-13 Grenade Call

Breaching Charge and Breaching

Perforator

The Breacher is the standard explosive charge for rapidly constructing
cover, Article 58: It is intended for use in emergency situations to allow a
single soldier to construct a kneeling firing position. It is typically used in

medium-hard soil.

The blasting drill bit is a standardized
explosive charge used for rapidly drilling blast
holes, primarily employed for drilling
operations when constructing fortifications in
frozen soil and hard earth.

Article 59 CBP132 mask

Body Breacher (Figure 414): A demolition
device used by individual soldiers, primarily
for rapidly constructing single-person
shelters in medium-hard soil.

(-) Construction: Composed of the body, *

explosion pipe, and ignition device (Fig.
4-15).

(II) Main tactical and technical performance: see
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M. TRIBREERS, WHENANM L, ek,
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AR, TERATES L PIRERARAREK,

(—) . HFHE. BEHEL H#EHT. S4xHE (B
4—18) A,

(Z) EERATARIERE: Wk 49—,

H & E FH Rz M http://www. ..com

Outer Delayed mold pip.e., h S o
moughpiece

S -‘H ——— — .
_ A S A L _:-—
— =

Figure 4-15 Ignition
Device

.[:() Make use of methods:

1. Open the back cover and remove the detonator; remove the oe‘tonaEior{'orpe and take out the paber bgd ) !_1 -

and support ring inside the pipe, place the detonation pipe on the ground at the blasting point.

2, Remove thei ef 0 orehole open the moisture-proof tube,
o remove the igni t é

3. Insert the delayed detonator into the detonator holder at the bottom of the
blasting tool, then place the detonation tube ring over the conical section of the
blasting tool.

4. Align the rubber sleeve at the tail of the delayed fuse with the opening of the blasting .

pipe, insert the bottom of the blasting device into the flange at the upper end of the blasting
pipe, and ensure it is substantially vertical to the ground.

5. Remove the fuse tube oro:cecfi\_/e cap_, insert the detonator into the fuse tube hole at
the top of the blasting cap, and insert it to the end (Figure 4-16).

6. Hold the detonator in one hand and grip the fuse of the ignition tube tightly
with your fingers. With the other hand, pull the firing rope straight upward to ignite
the ignition tube, then quickly retreat to a concealed position 30 meters away. After
the explosion is complete, clear the debris from the blast crater to form a shelter.

Article ‘60 (-SBPI33 Tyipe Shelter Brea‘c‘her‘(lfigure Af-1u7): AFemoIition device used by
individual soldiers, primarily for rapidly constructing single-entry shelters in frozen ground.

R emi asas

(1) Constructlon Composed of a perforator ‘soil- dlsplacmg charge

detonating tube, and igniter (Fig. 418).

China Na
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((II) Main tactical and technical performance See
Table 4-4
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(1) Delayed Scene
Management
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F4—4 BAREKBURRRERITEER

W 5 | GBPI3 MEAPER GRP133 RIME ISR 2
& & 1.77kg 5.0kg
5 + 287Tmm 440mm
£} 7 82 .6mm 130mm
_ T 1.60kg
2 1.
* &R O2lke Wt 1.23kg
. T HEBRES
e ghFpds !
A M+ BE 5050
L1 &F R 4 430em H#EEH 12 : =120cm
BWASIR | of WHEH 306t ERHEE: =40cm
%ﬁ 10Gem ﬁ ﬁ: ;Sﬂcm
Wt HELBETEAE
BTN | PEER IR BADF 70em, 0 HIZ
AAF 10em;
fe e <3min AEEH: <3min
- SFAER: <6min
o o o A 30m 100m
B 108 B 1045
BEMR | SR B2 E BOKH: BEEk2E
YL 105 % 10 &

(=) R
1. HEMA: '
(1) ITHAER, BB FIE, SKE, HERBaY

o ] (] B 45 P

http://www. . com

Table 4-4 Tactical and Technical Performance of

Single-Man Breacher

GBP132 Shelter Breacher

CBP133 Shelter Breacher

-

1.77kg

5.0kg

Funnel pit
dimensions

O

287mm

82.6mm

1.021kg

A ddw__
440mm

130mm

a1 1
Perforation:1.60kg

Throws: 17.2_5,[((::1

PeeroTétion: Desensitize RDX
Throw dirt: Black ladder 50/50

LI diameter is approximately 130eh!.C orifice diameter: > 120cm

Visible depth approximately 40cl |, 4
Full depth
100cm

Medium hard soil

s3min

Blowtorch: 10 years, Lighter:

Ordinary packaging 2 years,
Aluminum-plastic packaging
10 years

Bottom diameter: > 40cm

(=20 -
Degree: 2 50cm

Frost soil, for frost soil bIarsitirng hole depth

diameter of the mouth opening shall not bel
ess than 70em

Not less than ¥
I10cm;

A oA AL FT

Use in combination WiEh: <3

B . st e - .
Use in portions: <6min

Blowtorch: 10 years, Li
ghter: Ordinary packaging 2
years, Aluminum-plastic
packaging 10 years

LY EE P e T R

.
'(3) Usage:

Fueu A

1d. Combined Usé: :

(1) Open the back cover, and in order, remove the perforator, igniter,
soil-displacing charge, and support
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 BHESHEMNN LR EERT, TR RA R, &
?ﬁﬁihﬁ%%ﬁlfﬁ‘u\&t%%ﬁﬂm (A 4—19), BU/ERBEELi8H
10 [

&F

* M

(—) HH% (Z) %M

K419 HoES 56

(2) BUHL- -k B, 3TIFB T, M P i S kB e iy
WY B E AR AE PR,

H)%éﬂﬁamL%ﬁﬁﬁﬁ—E,ﬁﬁ%%ﬁ%ﬂﬁ&
eI

(4 HEHHTHIEFHBREENHEETENED, #il +%
AICTELE R R LS b, iz S5haitAEE,

(5) Bl AT EMFEPRET, §OSmAEERE FEndy
THfL Y R B .

(6) --FRICBERHFATFHEREAKTR AR, B—T&
Vofl RIS KA, S KE, RISHREIMT 100 X wohb i
M- FPRBEGR)G ., WWHBEMAM LR, FReEk.

AR

(1) HFASLER FIESTL (H4—20), BLKER
Bl Ak, EMTSL.

(2) 88 421 /B B L. N L2EIFE Y 30~
T0FEKEY, W OUEAMREEE AE LR 3/4~2/3,

Legs: Detonate the pipe to dislodge the charge from the ten-charge
assembly, remove the paper pad and support ring from the arm, and insert
the two legs into the pipe's insertion ports (Figure 4-19), placing them on t
he ground at the blasting point.

"L

iy

n T o— s
(1) Commercial (I1) Support
Management film

Figure 41te blast pipe

branch m
(2) Take the attached fuse, ignite it, open the moisture-proof tube, and remove the
firing tube and delay fuse from it; insert the delay fuse into the fuse hole located in the
center of the charge container.
(3)) Cénn-e-tf*th_é-péFf(-)ra.fdr to the Eha‘rgé for thrbwingféoil,i then pié&é the
detonating tube ring over the conical part of the blasting device.

(4) Alién the rubber sleeve at the tail of the delay_ed“défonétc_)r: with the opening of the
blasting pipe, insert the bottom of the charge into the blasting pipe so that it rests on the
upper flange, making it substantially perpendicular to the ground.

(5) Remove the protective cap from the igniter tube, insert the detonator into the
detonator hole at the top of the blasting device, and push it all the way in.

P s gl T — QN BN T — R R - 1L TR L o B T T T . Y -

(6)-- Hold the blasting fuse in one hand and squeeze it tlghtly with your fi
ngers, while the other hand pulls the firing rope upward to ignite the fuse. Then
quickly retreat to a concealed position 100 meters away. After the blast is
complete, clear the debris (t blocks) from the blast crater to form a shelter.

2.Useindivided s
gosqs\u&r-ﬂ'!rl A A e dmmt o L e- A st L

(1) Place the perforator directly on the explosive pipe (F|g 4- 20) initiate the

perforator with the igniter, and perform perforation.

(2) Set the charge according to Figure 4-21. When the thickness of the frozen layer is 30~

at 70 The setting depth of the charge is 3/4~2/3 of the frozen |
C ayer thickness.
entimeters
China National http://www.81tech.com
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(3) RS54 0E%E 421 B
ANEAHE (RHE®R), BT A XEHR kg
P, G KE, RERERE 100m
LImAbBai, FFRBERE, WEEA
R, g, g

ZAFW A R BAER, S h
BESWERRB/DT SR, Fdh—-Af

=

_"J*E'ﬁy lﬁ.‘lﬂﬂ—.«'ﬁkc KA

FARAT—% CBPIAO BIBHFTIE #%4
(B 4—-22): FERTASR L PHREBHA
THEB Ry EFfLIE, CBPI40 BB F
vl %, IS MSHF=fHUE H

RABERE A, SRR FER. e e

BEF nEg  PRF AXE g

B 4—21 | EHHFH

(3) Connect the detonating tube to the igniter tube as shown in Figure 4-21

Secure with a binding strap (reverse detonation),
remove the safety cap from the ignition tube, ignite it, then
quickly retreat to cover 100m away. After the blast is
complete, clear debris from the crater and form a
protective shelter.

. . ~
When multiple personnel simultaneously construct
a single shelter, the distance between adjacent blasting

=

points must not be less than 5 meters, and one person
must uniformly command and ignite simultaneously.

Article 61 GBPi40 type blasting hole drill (Figure

4--22): This is used for drilling operations when rapidly

constructing fortifications in frozen soil. The GBP140 t

ype blasting hole drill has several model variants,

including No. 1, No. II, No. III, etc. The drilling diameter

and depth vary among these models.

Figure 4-20

For use under different Perforator setting
conditions. status

A A oma - — [_ T R

Inner tube outer

Detonator ignition pi‘p-é

Figure 4-21: Arrangement of
soil-loaded charges
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P 4—22  GBP140 B85 S L3

(=) M. RN S AR LA SRS NEE, ERA
WS FRE (B 50/50). B, HBE, BFUER
EREWME (B 423), TRATHEER, DUESRY
WMo, He S, I SREFT KL N8R FUKFAL
IR

A 4—23 | SRRl AAH

— 74 —

Figure 4-22 140mm Explosive Drill Bit

() Construction: The structural design of the main model blasting hole-drilling tools is
essentially the same, consisting mainly of a casing, main charge (Black Ladder 50/50), detonating
cord, liner, handle, and support frame (Fig. 4-23). The support frame is used to adjust the charge
height to achieve better drilling results; the No. 1 and No. III blasting hole-drilling tools, after
adjustment, can also be used to drill horizontal and inclined holes.

Figure 1 No. Blasting Hole Drill
4-23 Bit Assembly

— 74 —
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() TESEAEARMRE: REL4—5,
F4—5 CBPI4O BB FTIBATERRERERE

£ A & JT 7 #+ iE 7T
S S P U | |
|£ H NSFE I BRAME & E | FE B | B | FLER
{(kg) { (kg) | (mm) {(mm) (em) (m) (mm}
M DR
1% 12.0| 9.0 210|357 ~368| 75~ 80 1.9 150
| 6.0 | 4.0 162|289~ 203] 60-65 1.5 100
Mme| 2.0 1.3 110 l%~W82&4ﬂ! 1.0 40

(=) R

L I 558 BAR TR AHFCESARTE L,
(BRERI MR, REWHFAVERIT XY, BHSEFEY
75~ 80 HK. REFSEFE, HEEHS, BRETHAEEY,
FFARIBE QO KA BB T A8 . 2% o B F mﬁﬁﬁk*ﬁﬂz
B, PREREREDT 30 EX,

2. N5 SAMIERTFAEAMOTHEIEH

, MEMETAMERA TR, REFEE N 60~65 Ex, B

1m%¢nrlﬁtﬁﬁt?kﬂljfﬁa@ttﬁ &, MRS LRail, 2
AR, BTN, W EERATES, BARRNET 60 %
RS RR. HEREHY, TRAKNSTER, SAELER
=T 25 B,

3. DS ERAERAINS SN, 208 FEY 26~
30 JEA, B AR LA E 40 kSRR, A KER
B, SXERERENF 20 EH,

S+ & GBPI4I] BRI H (B 4—24): FER T
BE . A P AR v B A R/ B BF R T S RS LRI b .

(:) Main tactical and technical performance: See Table 4-1-
~5.
Main Tactical and Technical Performance of CBP140

Explosive Drilling Tool _

=T 1 1T I i |

L ]

81tech.com

(3) Usage:
T 1 T &> T [=] =] —AF, b L . - Liua 0K

1.No. 1 perforator: First, insert and secure the bracket on the perforator body
(3 brackets per unit), then align with the perforation position and deploy the
bracket, setting theZ2i% height to 75 ~ 80 cm. After deployment, remove the sealing

—

gasket, insert the electric detonator into the detonator chamber, and detonate only |

after personnel have withdrawn to a concealed position at least 80 meters away.
When used singly, a firing fuse may be used for detonation, with the fuse length
not less than 30 cm.

TT T ae-7m0 1N

2.No. 2 perforator: First, mount the bracket on the two support axes of the perforator
and secure it, then unfold the bracket to align with the perforation position, setting theZ2i&
height to 60 ~ 65 centimeters. Depending on the requirements, it can also be setto a
horizontal or inclined position to create a horizontal hole or an inclined hole. After setting
up, remove the sealing gasket, insert the electric detonator into the detonator chamber,
and detonate after personnel have withdrawn to a concealed position beyond 0 meters.
When used singly, it can be detonated using a firing pipe; the fuse length must not be less

than 25 centimeters.

L= | Il T &= 7 man O I T R e . M
3. Outage perforator: Usage method is the same as No. 2 perforator 2848 height

is 26 ~30 cm; personnel must withdraw to a concealed location at least 40 meters
away before detonation. If detonation is performed using a fuse tube, the fuse
length must not be less than 20 cm.

G | — A ~Tivoa T HE b RH LL rE N e

Article 62 CBP141 type blasting agents (Figure 4-24): I\/Ialnly used for air

A% I AL T P AFIL W AT 0T . TR BT A e —i™ TTe s 1 k. . ol B a aAr aarl L —

Excavate small field fortifications such as flat-bottomed pits, and destroy roads and
bridges during descent and amphibious landings.
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B HAh 3 P A,

( ) Mo BEREMEBIE . &I
ez, BEERSH.

() FERARM AT

1. i (B 4—25):

(1) “E: 13 TR,

(2) {&#, 40 x 30 x 20 HX (A
FiPH).

(3) B ER, $E6 Tr: N
£ 12 T35,

(4) W'EATE], RRBAEMAREIVAR
i 3 aeh.

(5) Wik T+ (PEFEFEKRL
My, PEMNHORE2.8~4.6K, AW
FREE0.6~1.4%K; NEMAORKR3I~6
#*, BFULEE 1~2 K,

(6) WBIFHRE: -40~ +50C.,

(7) E=HF. KTF 200 %,

(8) A BGPl4l BRI ER —F,

2. ktkRiEsy (H426):

(1) BBLE: 13 TR,

(2) 3, 400x300x200 XK (FEHR),

(3) ¥ AE: ALF0.28 TRAK,

(4) BiS1: VINGIE 28 Z X 45 i, METRBEHHS
BRBREER.

(5) ‘ENBE: 40~ +50C,

(6) &TBHE: K I 50 %,

(7) BHA BGPI4I HEBREFRLE,

3. BIEER (H4—27):

B 4—24 A E

And other military objecti\/es . ‘T-
iy o

(-) Construction: by rapid cratering, linear

Composed of charge cutting, detonators, and other components.

{(1) Main tactical and technical
performance:

1. Quick cratering device (Fig. 4-25): ' :
1(1) Gross weight: 13T kg. - .o
(2)Volume:40x30x20cm? (not

With a gaster)).

(3) Charge quantity for blasting holes: 6 kg per
set; 12 kg for two sets.

(4) Set time: Single soldier single set operation shall not exceed
After 3 minutes. 8 1 te C h
L]

{(5) Funnel pit dimensions (medium hardness, non-frozen soil) /
3

Soil): Single set usage width 2.8 ~ 4.6 meters, visible

Depth 0.6 ~ 1.4 meters; double set use mouth width  §

3~6
m, visible depth 1~2m. I,
- Figure 4-24 Quick Pit Blast
. (6) Operating temperature: -40 ~ +50°C. A0 Tool
{(7) Safety distance: greater than 200 i
meters. o
{(8) Each box is equipped with a BGP141 detonator assembly. fo

2. Linear charge (Fig. 4-26): :

{(1)'Grosis wéighf pericarton: 13 kg. - EQ

{(2)Volume:400x300x200mm>(excluding the backplate). o
{(3) Unit charge quantity: not less than 0.28 kg/m. <4

{(4) Power: Cut 45# steel plate with a thickness of 28 mm; can be connected in series in rﬁultiple sections .

or guided
Sequential initiation after blast;hg_cord connection.
5) Temperature adaptability: -40 ~ +50°C. - o

( (6) Safety distance: 50 meters more. : o

((75 Each case shall be equipped with five sets of ‘: -
_BGP141 detonators. = _
3, detonation device (Figure 4-27):
— 76 —
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/ﬁﬂts&-i o
P o

T
81 t/e(.eon;\\( .

ke |

23]

FRE

(I
TFEEEEERNRR s

A 4—25 ﬂﬁﬁﬁﬁﬁﬁ'ﬁ Figure 4-25: Composition of the
Rapid Fire Resistor
(1) £%: 47 5., (1) Total weight: 47g.  +o
(2) "ﬁ"‘)(jj-}t : mm?’iﬂ( o ((5) ;gnitil(;n r;wetr‘lc;dzll\k/lechalnbi‘cél e -

IQNtion - sae . 4 e _ .
((B)Extension time: >35seconds. 74

(3) EEMR&HE]. > 35 #b,
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(4) BHMATERE: R,

(5) EMBEE: -40~ +50C,

(=) BREETLSFERITE

1. ITHEHE, RO &, &
P B BRBRLEDIA .

2. MR EKE, SEMFHLEE
Z5{R FF YTy [ .

3. B EEE, HEO RS F L
HBITFE, A—iwmOHBAERES T
ST R AR O P eSS 900,

4. BEHEEEEAEREN L
WRARacAh, BB 1 X8 S AES (B
) EWAFILBNRNEEL S (WHAW
AprmE A G arEEEEN), B
HMEEERESE (K8 BELSE
ARSI EE L .

5. FEENEFERITARAER L
TR+, RE—FHRERBEEEY
£, a—THFRBEEA KA, HAH
HBEAH, REMSE 200 K5 Bk

6. AWERDSHSERN, NEE
-EERBWEREAG T Eirs, WEEk
ITER - EEREAH LR, Hesks
BREMHMR,

7. R LZERNEEN, THEEE
B AR

8. YHFEILIF S5 rEHIAE 254 (& Fine,
WIS HL KSR S F T BT (JER A 20
MK, FABELRTRERLD, BB

g —

TITIW
=

[T AT —p—_———

P

e FHAA

rry

¥ L
]

ol

—

ik
A A A A AR DR -

=

it

L -=rewr
—Tooremra il

B 4—27

B 4—26 £RtEbIMEZ

"Rk E

{(4) MoistuI:e—br-oof-p-eer)r:mance: ‘Goo-d. ’ a

.

((5) Temperature adaptability: 40~+50°C. a0
((3) Quick Pit Drill Usage: 1

1. Open the back cover, remove the components,
and select the position to deploy the mine.

2. Adjust the leg length to keep the charge in the
crater as vertical as possible.

3. Remove the connecting rod, tighten its threaded
end to the perforator, insert the ear of the other end into
the central opening of the conical body below the 1
explosive charge in the blast pit, and rotate 90°.

Figure 4—26 Linear charge cutting

4. Mount the propulsion assembly on the charge in the blast hole.

In addition to the threads, remove one No. 8 detonator (the shorter one).

Insert the detonator into the detonator hole at the top of
the insertion tool (if it rains, unfold the rain cover and
wrap it around the connecting tube), then remove two
delayed detonators (the longer ones), with the base f
acing up, and insert them into the detonator holes at the
bottom of the charge in the blast hole.

5. Screw the detonator into the threaded hole on
the upper part of the launching device, then with one
hand hold the detonator's casing and with the other
hand use the finger loop to pull the firing cord,
forcefully extract the firing pin, and quickly retreat to a
concealed position 200 meters away.

6. When two sets of blasting charges are used in
combination, only the lower part of the blasting charge of
one set needs to be removed, and the soil is twisted onto
the upper part of the blasting charge of the other set. The
remaining operations are the same as when using a single
set.

o 7.When multiple sets are used
simultaneously, use electric detonators.

8. When the perforator is used separately from the
explosive charge in the blast hole, place the foam plastic
empty box flat on the ground (blast height approximately 20
cm), position the perforator cone hole downward on the
box, and use the detonator.
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HFHEIE, ARWMZE S0 XKL, BEEHFEEE L, HEELR
AR EEAE, #kt, AEBEEXRBRFELE; T2
R KT 200 2K,

S CKETEHR A

EAT=F AHEERTEFATEMRBESY D ITFRER,
B—AZEY T ARESH, WTEBES; EWR TR LS
M.

ATHE GBPI22A BRIKEFEMEE. FERATFERLE
HEBMGL M FREE.

(—) FERRERMRE: EHLEEHTEHMELREL D
FITFRY BEE N 3 ~ 6 ORBIERS - BB ER DN TF 90 %, BATik
135K (IR ). HiEge & 4,

£ 4—6 GBPI22A ABMBRENSH

. ay | BREETY . £ il :
Rk m) EARE gy % | | E
{m) (m) {m) (m)
-4~ - 109C 56°
g | 100 [ - 10~ + 10°C 53° ”
(11#)| 410~ +30C 51° > 28 380
+ 30 ~ + 507 50°
- 40~ — 10 56° 160 185 310
mE 125 =10~ +10%C 53°
(1) |14} 110~ +30%C 51° 170 195 320
+ 30~ +50C 50°
- 40 ~ - 107¢C 56° 160 115 270
mi | 150 — 10~ + 10C 53° 110 125 275
(M1 (168)| 410~ +30C 51°
+ 30~ + 507 50¢ 110 125 280

Device detonated; personnel withdrawn to beyond 50 meters. After blasting,
remove the backfilled soil, then place the explosive charge at the bottom of the blast
hole with the cone tip facing upward, and detonate using a detonator or electric
detonator; the safety distance must exceed 200 meters.

Article 63 Rocket demolition devices are primarily used to clear paths t

Section 4 Rocket

Launcher

hrough enemy obstacles. They can be operated and used by one to dozens of
personnel, or mounted on combat vehicles or engineering machinery for use.

Article 64: GBP122A Rocket Explosive Device: Primarily used to clear paths for
infantry through anti-personnel minefields and barbed wire.

(1) Main tactical and technical performance: In anti-personnel minefields and
various barbed wire obstacles, a passage with a width of 3 ~ 6 meters can be opened;
the depth of the passage is not less than 90 meters and can reach up to 135 meters
(with an extended explosive belt). Its performance is shown in Table 4-6.

GBP122A Rocket Bomber Launch

Fararreters

Control

E())(ELOIS;?\ntF rope Distance Range (
(m) ’ length ( from launch m)
m) position to
40 ~ - 10°C - obstacle front -
— edge (m)
| -10~+10°°C -
1} +10~-+30°C ;
boxes)
+30 ~ + 50°C -
-40~-10°C - B
| -10~+10°C g
na" ] +10-+30°C -
boxes) — —
+30 +50°°C
-40-10°C = | -- ! - ] e
150 -10 ~+10°C - e _——
EXt e — ———]—J | |
boxes) | __+10~+30°C ] il
en -
de
-— 79 —

d (I)
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TESMH 15 AFIZ (MK ES TN 20 N), HHH ok The equipment set is carried by 15 personnel (up to 20 when extended),
A1 5~ 10 504 . with a station operation time of 5 ~ 10 minutes.

() Wi SHM: AW ESNN, RHE. ﬁﬂ‘ H 5 (1)'Con'stril-cti6n-and Cdfnpositio‘n: It consists of rocket éhgines‘,ilahfnc‘h’ stands, |
Ypais . SME AW S AV (1" 4—28) explosive belts, control marking ropes, fuses, and accessories, etc. (Figure 4-28)
- u M v - b o

P 4—2% GBPIZ224 -k Srisae 2 Figure 4—28G13PI224 Rocket Explosive
Device
(2 M @ Usetheforce s
. pae . method; ... @ e e . oo oo
1. ‘m;‘f:ﬁ' T % E} E‘§ H EE 15 .1’?_-‘ f‘:[-}ﬂa_' :Jef:?j:zj . fﬁ'ﬁ Lﬁ: I }\ - 1. Carried: The full equipment set is carried by 15 porters, with 1 commander. -
B2 RN, Rank 1: Back X §TZEMEksE .
WA KET A EL. Second place: Rocket engine -
% _': -% 1_(8 % i ) _'_47_1 : —’§- ﬁ {j\'j' %‘ } 1 ﬁﬂﬁ% o 'ﬁ:i';d_pltac‘e.to ast‘g:c‘i pTace: each carries ifac-ilrig the number) I box éxplosive belt. * -
BrNE: WERERE, FUE: SESIETE. o
A THEA. Sth: Backpack M.
E‘]ﬁﬁ : ‘PJ:TBHH"@J (E-C)_rﬁfhah_der: C;':irry_thé o
'J] . e . ) attachment bag,
f—zl ] f‘:ﬁ”‘: 'ﬁ'kﬁf H‘j' * fﬁflll H“jﬁ—ﬂl{ ? (i‘f %‘) ﬁ';:':? 1 *ﬁﬂﬂ: When the extended explosive belt is fired, each additional operator (checkmark)
L2 o carries one box of explosives.
2 - E }:F'fﬁ "*H_( T ﬁ}\_ﬁ‘ ﬁT‘I‘ %_ﬂg]ﬁ ' :g; f‘?{ -.Ij{- %. HJ[!—E _‘j:Hb Eﬁ‘ H{J %_ zlxpandloﬁpeg:tirérfﬁtelrrEzﬁteringht-:'nt fir%ng ;:J_;litigln_,[‘e;‘ﬁ‘ogégtc;:hallfoII;-\A-/’th;;-gn;? oft_l';a).nj\?m;r.u-:ll‘er.. B -
"3’* ﬁ Wﬁ ﬂﬂ:_"“f 2 E;ezﬁe_the._t.asié " o
:}‘EEH . ﬁ*:ﬁﬁd—fl— - e ey o simultaneously. r Hv Al s pm T T I . e e
BRI B VE., B (88 4—6); W -3 Commander: Determine the firing position and aim at the target (consult Table F

— 8]0 — ___4-18(:’3; determine the firing
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Ignition, ignition station location; refers to the handling of the fall and issuing the ignition command.

WL, RAHEEE; BEELETERAKWS,

4 he ignition ion should typically be lo d in a shelter or sheltered ar 0 meters behind the launch
”“kgﬁj‘mﬁ*ﬁ‘&ﬁﬁ:ﬁﬁﬁﬁﬂu ’]‘j“sﬂ *&bﬁ{]ﬁf#{ﬁ‘iﬁ :)o(:itigonf station s typically be located in a shelter or sheltered area 50 meters behind the launc
L=
H-- BT HiEFELREWEHEHIRAS SIS F-BEUF: RIBEESRENEEBMNSNEUERE LN
R,
AR P kB RSP BERELEHELE ; Mgl g K Task _: Set the rocket é'ng}né"c')hhthe. Ié'L'Jh_c_hms_tahd;'wi‘ré the electric 'ig'nition. _
PRER, MBI S Line, prepare for transmission. ~ F _
BoXE F+ =m0k T #f( &ﬁﬁﬂ:%ﬁﬁﬁ sl ﬁﬂ'% Thﬁa tﬁrc;ugﬂ};tﬁrtéeﬁfh gpérators sequentlaII;/ piacé the exploswe belt boxes 15
= 1 . A . . — — meters from the bottom of the firing platform; connect the explosive belts; the second
BT LS At iiﬂ%% ke i L @ ﬁijk 35-5 %_i_-—"*ﬁﬂzﬁk operator and the thirteenth operator connect the head and tail detonators of the
—T*‘ﬁ‘ 5‘] & 3’:&% kt% er B ?315 ’5] f%‘ o explosive belts, respectively.
- -y . Ak 1 i A FE- 1 - I T — ] Fake 1T I P . ALb Aab 0w B e
FTHEHEELTF: ARE—BE YE M s R ey 1 X 14th Position: Set the control rope about 1 meter to the side or
LEEFRAF R REEHE (N BRI e R R e B4 downwind of the last explosive box. Box: Set control stakes (when the soil is
loose, use both steel picks and screw piles simultaneously); according to the
: . iy 1
}fj: sRkest); RPHENTE HPREMABRKE, MABPRL g control rope length determined by the commander, slowly pull out two taps
BRI RS Dk fg s hid 3 -4 % s JRIBF 2 [ el 4 o 5 A AY R from the box of the corresponding length 3 ~4 meters and securely tie the
Sal L m to the shackle or ring of the control stake.
P g - oy | = g7 | s L A Dok Sl AN bde E R A e N
A % ﬂ;ﬂl{qé‘ : W ﬁﬁf*ﬁ*%gﬁ{*%ﬁ%ﬁﬁﬁk% ; HETP Fifth Jobjlilstrlbutellcompoﬁlgnz?f‘;or:{he attachment box to each job hand '

maintain order in the work area or serve as a guard; assist in directing operations.

Pl BT AR . BRI & TR,

= o == - Lol B —SEY | FAREE DA 1) vl | FRC==—g = A =g rFan ] L LRt B0 P wmm s
»’g-ﬁfj[{ T ﬂ; sk, L EP Fe&3 3L il IE] *5‘ ﬁﬁ. i’ﬁ % ) *E E'ﬁf{' ﬁ Ija] H{J Ll After each operator completes their taLs'I?, imr;“gd?;tiel;'rgf)joﬁo the commander.
£ — : : FYVE: - . According to the commander's order, the first operator removes the rubber moisture-proof
k)
~ s ? é’, 'ﬂ: ka.r:ﬂriﬁ]:/l( AT A ﬂlﬁllﬁ‘ﬁ‘ I Eﬁj&ﬁ Fﬁm ﬁﬁ% cover from the rocket engine nozzle, connects the electric ignition circuit, and secures it with -
MUOKERRE, HERA wHE;, 558+ =4% PE F- %5’”‘@ 2| {z tape; the third and thirteenth operators respectively attach the fuse pull-rope to the steel :
% fﬁﬁfl{‘ﬁ{fﬁ wire rope and the pull-ring of the control rope; all other operators withdraw to the
i K of B AR R A H 4 b FR L : ﬁ%ﬂzjk,kﬁ Wk designated concealment location.
ﬂfﬁhzﬁ %ﬁ L
o A pr. .~ * ks . o7 I B e 2 o e u P T e Y = Ele Lot 5s o e PR
?ﬁ&ﬁ ﬁﬁ&ﬁﬁfﬁ ’ 'ﬁ}}\iﬁﬁ s ?ﬁﬁﬂ:}ﬁi}\ﬁ iﬁ}ﬁ%‘ﬁzﬂ# The commander inspects the setup, confirms it is correct, and directs the operators to
{37 B 45 58 b b — , ) withdraw from the launch position to a designated concealed location. The second operator
}5. %ﬁ o %_:E’, ﬂ:ﬂk %ﬁ?&ﬁﬁ H@fhéﬁéﬁﬁ x o ignites the device according to the commander's orders.
ﬁg‘jﬂu t{.ﬁﬂ:ﬁ; E‘j s R ﬁﬁ % 4—6 % %ﬁ ﬁ‘j‘ % 7T H iﬁ fn F}‘S‘ When firing the extended explosive belt, the firing parameters shall be determined |
ﬁ:ﬂk %5- 5 3z Hii ) according to Table 4-6; the additional operator is responsible for carrying and setting up the
%ﬁ Hiz ﬁﬁﬁﬂﬁ% ’ ﬁﬁ 'ﬂ;j]d&*ﬁ !ﬁj o explom&k‘l(‘e_lt_iv_v.n:h:tﬁsame operating procedure.
. ol +} I .M. A - . ‘
LAY +£ﬁ’ GBP123 Elil ,k. ﬁﬁﬁ%\g‘ ( E 4—29 ) : i%‘ﬁ; :_F Article 65 CBP123 Rocket Explols-'l.v‘eﬁD:wce (Figure £9T?rrrﬁarllry used to clear paths for mfantry
'{E Efj 5&:&&?% l-]-l j*]éf;-‘,i\ jﬂ:ﬁﬁﬂﬁ . ﬂ%ﬁ-ﬁm ’ ‘lﬂ_ﬂj ﬁﬂ.$.ﬁ in anti-personnel minefields. It can be used singly or in series with two units.
fEH .
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fils: 485 EHE HF
BERE AT 0.8 K, 2
AT 20 A AR 3
HERETF 90%. BEF
SLES R 100 K, BERE
KET B EIBIEWKEA
28 M A hn oK B IR,
nf W R B GE A

BT BERSE
#117 F3, B0 AR, B
Mt ] . B4 3088 ;
PR BREC Y R 2 s,

) WiESAR: &E
Rav, KRS, RE#H.
BIEH . SGMERIEREE
FNER AR (B 4—30),

(=) RN GBP123
K BB A8 0 & 5 EA T 1
— B TE HE AR O BF MR R 4T,
HARNERE, ¥ TS
Ak

1. BEMA.

(1) ZFENHE, #F
ROTR OF & B8 AT M 48,
ST 25°), e Al B
o

(2) BBl ERBEELEW
Ji, RN BE AT
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B 4—29 GBP123 B K HitB ek e

3 3 I

\

RE RAE EMER Ry

B 4—30
GRP123 B K 67 12 1 2% ¢ ok

(--) Main tactical technical
capabilities: Open a passage in an
anti-personnel minefield with a
width of no less than 8 meters and a
depth of no less than 20 meters;
mine clearance rate of no less than
90%; the explosive charge has a
range of approximately 100
meters. Single unit

Rocket Grenade Launcher
explosion radius length is 28
meters; to increase the depth of the

passage, two can be used together. Figure 4-29  GBP123 Rocket Explosive Device

Single rocket breacher weighs approximately 17 kg and is carried by one person. Arr

During ground operation: single unit takes about 30
seconds; two units in series take about 2 minutes.8Tt

(2) Construction and Composition:
Consists of six parts: the firing
mechanism, rocket engine, launch box,
explosive belt, fuze, and control
marking device (Figure 4-30).

(3) Usage: GBP123

Rocket Launcher Launch Preparation

Generally conducted before entering the firi
o After entering the firing position,

proceed with operations in the following

order:

T o AN om—w

1. Sin-gle use:

(1) Select the firing position, set up the firing
box (tilt the firing box forward, with a firing
angle of approximately 25°), and make a general
aim at the target.

(2) Place the fuse on the left f
ront, and place the draw rope on the
right front.

posi

| VoA

Control System
Launch Box

Figure 4—30

Composition of the GBP123 Rocket
Explosive Device
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Jr; R EKZAGZSRAETE, HER0LW T EHFEE
17

(3) A FPEERAE LN, T FEEBEAERKE, TR
MEAEETESYHEANREYE, AEAEEEEAE.

2. FHSBEMHE.

(1) W H AR D28 B8 30 WX HFIME, HAad 25
(A 4—31), HHEn%AEHE B R.

Ad4—31 HEBERS

(2) SHEBLH (LB IIF) KERES0E s
iﬁﬂ&ﬁﬂﬁﬁﬁﬁ%k%ﬁﬁm,%E%ﬁﬁﬂﬁ%ﬁ&ﬁ

(3) MEAMEHAHIKENEREGPWE, HBRHNHT
VW, AFHEHE LN, HFRBIaER AR,
AT 0 TR Y AR, RS R T R

AN+AF GBPIARAHBWE:. TEHTFAGEEHR
HYRITREERS; TTRARMR, TSRS,

(—) ERBRARBERUERE: EHLESTS PR EEER
ﬁT&S*,Eﬁ$i$%%¢ﬂﬁﬁﬂ§§ﬂﬁﬁ$ﬁﬂlj
*wﬁﬁxﬁgﬁﬂﬂﬁﬁﬁﬁ%ﬁﬁﬁgﬁmﬁaﬁﬁxﬁ
%ﬁ%ﬁﬁ%ﬁ,ﬁﬁﬂﬁ3ﬁ$%ﬁm(ﬁ4—ﬂ;ﬁ¢%ﬁ

Turn off the firing pin, remove the muzzle cover and the firing pin protector, and gently push the engine down
to the stop position.

{ (3) Press the left hand Vagélnstithe side of the stock, and use the right index finger or thumb to hook the
flrlng rope, then puII along the flrlng line.

PuII the safety cover off by pull|ng down and applylng appropnate force |n the dlrectlon of the safety pln then qU|ckIy move t _&
0 a concealed position. e
P e s A s

2 use them in series:

((1) Place two rocket explosives side h;ide with a 30 cm gap between them, atan ahgle of appr-oximately 25°.

I((ﬁg-. 4-31), and-roughly a-{rn at my-tatrget.' ' :‘.G

W

Figure 4-31 Two serial
launchers

FAahy Amlanay =8 70 e f— sl 380 % 1. Ak Bl el cn s .
(2) Remove the control device of the right box rocket explosive (with the target as the front) and the N

rocket engine of the left box rocket explosive, then connect the two explosive belts together.

Fah e dd BT A B A r3 N I - Hhono T Laudee s ok e s
(3) Remove the bottom cover of the right-hand barrel and the firing pin cover, then gently push

the engine downward into place. Press down on the upper side of the box with your left hand, and
use your right index finger or thumb to hook the firing rope. Pull the firing cover downward with
appropriate force along the direction of the barrel, then quickly move to a concealed position.

T e L, el LT AT A4 o L FL b L s B H L - . -

Article 66: GBP124 Rocket Detonator: Primarily used to clear paths i in
anti-personnel minefields; it can be used individually or in series with multiple units.

I(__....-.‘l +E.H‘%—H:—J;L&Léh —f I = = o e -
(-) Main tactical and technical performance: In anti-personnel mlneflelds create a

passage with a width greater than 0.5 meters and a mine clearance rate greater than 90%;.
the explosive effect remains unchanged when the explosive zone is suspended at a ‘
height not exceeding 1.5 meters. The explosive zone length of a single rocket breacher is
40 meters; according to the required depth of the passage, two or three can be used in
series (Table 4-7); explosive zone length
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O] A 80 ~ 120 K, BHEFIH KT 90%,
FK4—7 GRPIZABINEIIBEBFEHNBE X

KERF [ mewskmeE  (m

I
e om r————
GO  450T | os20C | 40
i. J
1 I oo | ey 66 66
' |
> | 2, 2% | 158 152 152
—_—— — _r_ —_—— | l —_—
2 3 I 230 134 126 1 126

PRAFBESFSE 15.5 T38, @81 AEN, Bk
HJAS AT 1 48,

(L) M S GRS AR, RoE. B
W, ERRsSEFEMSIEASTAR (B 4—32),

L L T

TEE st wekraw

Bl 4—32 GBPI24 Kk i e 2

(=) WA L. GBP124 R K WIB oY 88 % B AT AU M4 T 45
— IS A RGBT HIT, HRERBRHYWRAERTHERS
Ro BARHEES, NBREERAIASEE 4T BRELSH &
#.

1. HECHTE B E IR 7 20 ~ 30 kAt , @A A X
— 84 -—

The degree can reach 80 ~ 120 meters, and the
straightness is generally above 90%.
CRP124 Rocket Explosive Device Firing
Parameters Table

' ‘ Explosive head
shot i _—

R +50°C +20°C

Rocket engine

|
|
]

Single rocket breacher total weight 15.5 kg, carried by 1 person, deployment
time reduced by 1 minute,

(:) Construction and Composition: Composed of the firing mechanism, rocket engine, launch
box, explosive band, control marking device, and serial number 1 signal, consisting of six parts
(Figure 4-32).

Skyrockét .
Engine

Fuzes Particle Marking Device

Figure 4—  GBP124 Rocket Detonator
32

(3) Usage Method: Pre-launch preparation for the GBP124 rocket breacher is
generally conducted before entering the firing position, and the method of use is
determined based on the depth of enemy obstacles. After entering the firing
position, the firing position should be determined according to Table 4-7 based on
the method of use.

- wks or [ J—1 fa—

I. When the depth of the enemy anti-personnel minefield is 20 ~ 30 meters, a
__single fire is typically used.
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AT G ax T BEIE NG, R BEBEMIRPWRTEZ 30 X. LT
HARSMER, REITIFRMME, BEFBERMMH T 20°
sttt (A a4—33); PIAEZSE LR HIR; 3+
LalfFfikd; BT RBME, Rbthk®s, —FRELSH
B, B—Fhk, DEMETRENE.

EMFr

B 4—33 #AKS

2. HEEIEEMTEZHNES 30 ~ 60 K, AW EBE A
ARSI AR W I BB, B B WAL,
ARBNEE, BRHBXTERSEEHTFANEHEY KE (&
4=34), B8 (GH) HRHUM, BETFhS /IR,

%—z%&%%%—ﬁﬂﬁﬂﬁﬁﬁﬁﬁEﬁ?ﬂ?%ﬁﬁ
£, REFIHEZHE Lo REBME R, SRARASED
PHFREAB-FR SN (8 4—35),

%:ﬁ@ﬂ%mm%;ﬁMR%ﬁﬁm,@T%%E%ﬁ#
Eﬁ%%—%ﬁﬁ%;%%—ﬁﬁﬁﬁﬁ%ﬁ(ﬁm%)ﬁﬁm
%ﬁﬂ#ﬁﬁ?ﬁ%;ﬁﬁﬁﬁﬂﬁ%%&ﬁ%ﬁ;ﬁﬂﬁ%ﬁ
o) A7 AR AR Y . A

The arrow breacher clears a path; the firing position should be 30 meters from the
enemy obstacle's front edge. After the carrier enters the firing position, quickly open
the firing box cover, lift and secure the firing tube at the 209-degree elevation setting
(Figure 4-33): use the white line on the firing tube for rough aiming at the target;
attach the fuse and pull cord; unscrew the firing device cap, remove the pull cord,
press one hand against the firing tube, and pull with the other hand, then quickly

withdraw to a concealed position.

Elevation — | 1]
/NN
Ignition device - puller fly
(ring) hook

5

Figure 4-33 Single
launcher

2 When the depth of the enemy anti-personnel minefield is 30 ~ 60 meters, use t
wo rocket engines in series to tow two explosive charge cases and clear a path; this is
typically done by two personnel. After the operator enters the firing position, place the
two rocket demolition charges in front of and behind each other along the firing
direction (Figure 4-34).

First box (rear bOX) is the launch box The blast zone is initiated by the second fuze.

The first operator will mount the first box of rocket launcher tubes at a 25°
elevation setting, then use the white line on the launcher for a rough aim at the
target; connect two rocket motors and load them into the first box of launcher tubes

(Figure 4-35).

The second crew member removes the rocket engine from the second box,
disconnects the rear connection assembly, and hands it to the first crew member; the
explosive belt fuse adapter (with fuse) from the first box is disconnected and placed
outside the box; the two explosive belts are connected, and the fuses are connected;
after completion, quickly withdraw and conceal to the rear side.
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B 4—34 WABERS

o

T {

i

L3 2

H—f—Puse.

Bl 435 PR AW Rhiln s

| - g R

Charcoal fire '
extinguisher pull rope '
() Pull fire hook 442

[T
Preparation
25
-
E

81tech.com

Figure 4--34 Two serial
launchers

bt o
o
- [ ]
LS
Figure 435: Series connection of two
rocket engines
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wEREE, AR —HBELFFRTE ALK,

3. MEEFEEMERWNERN 60 ~ 100 XA, EREMHREER
KSR BB 3 RN T REERE, B 3 Ak, KEiE
BERIRE 43R E, $—8 (58) IENME, BEFAh
BoATHERE. REMH R 25

H4—36 3HEBHAEFTHRBRELS

BB FHRMESTEY “FHFLBE A R DG
FRLEN TRERRE" MM,

B _BELTREB B ATESY, OHERERHASG
EXGH BT BE-BEEWSIGEE (B3E) 584k
W E TR ERPAEEREY, Fl S mNE R
HE . B,

FELZELTFHRSE —H3EE (F3145), $ERBES
b MIRB =M AR AV SBEE SR, SEMEEEYIE
FETE; ElTEErME T RS, B,

RERYEE, AR -2V TRES K,

HBARTLEHE CBPI2S BIAEEHE: YEMTENSEM
TR Gk T I BB R

(=) TEERERERE. CHSERERRIRERER

After setup, the first operator will be responsible for ignition.

3. When the depth of the enemy anti-personnel minefield is 60 ~ 100 meters, use
two rocket engines in series to tow three explosive boxes and clear a path, typically
operated by three personnel. The rocket explosive device is set up as shown in Figure
4-36; the first box (rear box) is the launch box, and the explosive belt is detonated by
the fuse of the third box. The launch angle is approximately 25°.

O at age 25

e

Figure 4363 box explosion zone
serial launch

First, the operation method for the towed two-stage rocket engine is as follows:

"strip mine" is the same as "
open-pit mine".

The second worker removes the rocket engine from the second crate, disconnects t
he rear connection assembly, and hands it to the first worker; the explosive belt fuse
(including the fuze) from the first crate is disconnected from the explosive belt and
placed outside the crate; the two explosive belts are connected; upon completion, quickly
withdraw and conceal to the rear side.

Third: Remove the second box's fuse cover (including the fuse) and place it
outside the box; disconnect the third box's rocket engine from the explosive belt;
connect the explosive belts of the two boxes and connect the fuses; after completion,
quickly withdraw and conceal to the rear side.

Once the setup is complete, the first operator will be
responsible for ignition.
Article 60: GBP125 Rocket Mine, primarily used to clear paths through
anti-personnel minefields and barbed wire.

{ A -3 W kD I e L A e . W F= ™ F St P b mei mme o . s -
(-.-) Main tactical and technical performance: width of the passage opened in an

anti-personnel minefield
P — 87 —
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Kt2X, AEFATO%; EFHRLMPAFEREEIAT 2
K (£4—8), BHXRIRBAABETREN 0K, REAM
FUE R MR R, AIEBRAEAT N (K 4—9); BERFERKN
BT IR E 400 K, BEFANT 95%.

Fa—8 KETMBREMAR, BIRMERER

. | |
- GBP122A | GBPI23 | GBP124 | GRPI125
KERRREES | T | e | orm |G
i+ i"rﬂ?—ﬁ: %Eﬁ_a‘_ﬁ-ér( n;:;,» 400 | 100 ) 66 220 o
_fgmf},ﬁﬂg;higg]'ﬁa‘ -6 £0.8 | >0.5 J>2
"1 B B m ) i?},kﬁ‘é 100 420 > 36 > 76
_mﬁzﬂ%ﬂ(%) S90% -~ >90%., & >90% > 90%
wakgwen K| 30 | | >2
RO (m ) | g g 100 > 76
E’.{_{%Eﬁ(m) 100 28 40 | 80
iﬁﬂ?#ﬂﬁﬁiﬁ(%) > 90 90 595
PR R R K (m) 256 R 40 /5 20 300 60
B4 (5) | 1 1 1
2 H (kg) O 3s0 17 ¢ 155 ' 105
ﬁ:ﬁkﬂi}r(h) -f 16 B 1 | ;
B dk et 8] { min) 5-10 0.5 #1 .' #3
LERRUE - E oA 50° ~ 60° 25° 20°.25° ; 357~ 70°
HHRIBEEE ~4) ~ + 30| 40~ + 50| - 40 ~ +5{}°c:-4{}~ +50°C
iﬁ[ﬁ_ﬂmﬁ(mx’s) <8 | <4 <8
W R (4E) 10 5 8 | 10
— 88 —

2 meters, mine clearance rate greater than 90%; a passage width of more than
2 meters (Table 4-8) can be cleared through barbed wire, with a single rocket
explosive device having an explosion zone length of 80 meters; depending on
different passage depth requirements, five usage methods can be selected (Table
4-9); when used in series, the explosion zone length can reach 400 meters, with an

average straightening rate greater than 95%.

Rocket Blaster Tactical and Technical

Specifications

Rocket Blaster
Model

|
GBP122A | GBP123 |

éBP124 . GBP125
L } | EE .o

E T N . L =, }

Explos-ive héad range (m)

|
Ty | )
!

T T
Anti-personnel fiel

d T

Lo a3r rhle 2O rrEa s

épen a path (m)

Ae ol e o= ke s o )

Effective Mine

‘ClearanceRate (90— T

In various types of wire

mesh [
1 B N T ~

O[a_e;\ a passage (m) |

P ——

Explosion zone length }

(m)
|

Explosion Range True )
Directness (%) —

oty Hal L7 T o s S
Control indicator rope }

) o foac:
rengtrtmy

Drag

Al 40 f3 20

__p.a.ra.c.l.rtrfe_(s_)—.._
[- 7 R R e A } |

Total weight of

~equipmenttkg)
]

Number of workers

Work time (min) }

1

Elevation

Adjustment Range

Applicable
temperature range —_—

Adéptabl_e wind
Speed (m7s)

Storage Period }

50° - 60°

-40~+50°C  _40~+50°C

20°.25°
-40 ~+50

I A} ey

357 ~70°

- 40 ~ + 50°

(Years)
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 1—9 GBPI25 BARESESERTR

ko | B | B ow | FREE | N E Y | Eda
W | B B i BREE | B W | ABEE A H
(R} () {m} {m) {m} (A
1 l 4 8O T76 230 G
] ; B 160 152 l 240 ig
o 1 r 12 240 228 250 14
E: 16 | 320 L 303 390 19
3 20 J 400 380 460 24

PRAWEERSEAN 105 TR, 2ET 78 (RERS
Pl HARE., RS 1 H, BEWIR), e ABY. &
MAEWBHRIR KT 3 04h . HEBASMARN, BHAMMYE

A FRPE b i B
(Z) MESHEN: BAKE. ARV, K%, Bk

. RHERMIIMGEABLAR (8 4—37),

ENER E 32 AMEHHN SAE ZHE

.5
L3R nmen

Bl 4—37 GBPI125 B k#5158 585

(=) EA %

1. M 2RBH G 6 B FEE,
— 89 —

C8P125 Type Fire Screen Drying and Crushing

Table 4—9
I\le_a_chin_e_Co_mhinaftion Usage M@thpd ;
1 1
Number of Explosion Open the path Explosion Equipment
blast zones zone series and deepen the Zone Head Carrier
length route. Range Personnel

i A

A single rocket breacher weighs approximately 105 kg, divided into 7 crates (rocket
engine, control unit, and launcher each in 1 crate; explosive charge in 4 crates), carried by
6 personnel. Deployment time at a position does not exceed 3 minutes. When used in a
serial combination, additional carrying personnel and deployment time are required

accordingly.

(2) Construction and Composition: It consists of six parts: the igniter, rocket
engine, launch stand, explosive belt, control device, and fuze (Fig. 4-37).

ST Fire Engine

[P
Poisoned

Rope

GBP125 Fire Energy Blaster Fi
gure 4-—37

PSR & e e W . n

1(English) Usage:

1. Carry: The full equipment set is carried by six
workers on their backs.
— 89 —

China National http://www.81tech.com

Defense Technology
Network



%: - g . *Ef ﬁ%%*ﬂﬁ%ﬂ%ﬁ o 1st Place: Back-mounted launcher and control device

%;g : ﬁk%iﬁza}ﬂlu _Sécond-place:"Roékét_eriginé _[Lu

ﬁ!‘.; —:E% ?"{ ff% . ,/ﬁ, ﬁ 1 ﬁ‘ﬂﬂ_ ,*-rﬁ- o 1st to 6th place: Each gets 1 box of explosive belts.

BiIct 2. Po

2. BIYEN: HFALHEME, 6 A1ENV FEHKIEET 2. Deploying the operation: After entering the firing position, six operators will
l__J HTJFE ﬂ:ﬁ:ﬂi simultaneously deploy the operation under the command of the squad leader.
v B R )|

)2 l’{ . ‘ﬁ %{i‘ %%S}E ‘:j‘[ﬁ H }jﬂﬁ% E .- ﬂﬂ‘{i‘fﬁ Jﬁ] ﬁ ﬁsj’@ﬁ; Class Monitor: Determine launch po_siti_o-n and launch f)arameter-s based on task
RELMELFHBREMAFRBERNRE,; EBELBRNE; Exlose device settngs; selecta sfe and concesled locaton; seve the “Reacy o Launch”
_FiJ_\_ “?[tﬁ-ifiﬁ-f" Ej i ﬁﬁﬂ'” fﬁ“;‘? i and "Launch" commands.

{,ﬁﬁ' - jg 'fIF_‘Hf. %1 . )]'_‘;‘f ?E H ;ﬁ’; & ﬁ:ﬁ gﬂ-glg \ jﬁ@%ﬁ B{Jﬁﬂ;j jj‘itgﬁlé Job #...-th: Align the target and set up the launcher, then load according to the determined firing method.
e ;If—ﬁ oy ﬁrj yis| "_-.j jj r,‘;] g.J-ﬁ:] ( ﬁ 4—-10 ) : i in*- % - g ﬂ: A QE_:E% ;’}( Elevated low-angle and directional firing angles (Table 4--10); assist the second operator in installing the rocket engine.

Wi = s L.

1

+4—10 CBPI2S BAFRUBRLZHEN Table 410 cg8145@Eket Explosive Device Firing
|

| T T Rararmeters -
fr’( t%: ,ﬂ;ﬂg m H %ﬂ ﬁ E:Ed- ﬁf_ﬁ _"’F: ﬁ ﬂ ﬂ:.: % zrc:cll(:é E())(gleolselzgth Control rope Launch position to obstacle
__'J‘i _?_:d]HL {{; jﬁ K; Ef ﬁ %Hﬁ'?& EH ﬁ:j‘ ﬁ g: %ﬂﬁﬂ‘ﬁ g length Distance to the front of the obstacle
(H) [(ovE); (m) {m} (m) j (vbox) |
1 | 80/4 60 140 35° 230) | _
| 16078 40 70 44° 240 160/8
| 240712 5 10 449¢ 250 240/12
____2__ 320716 5 ! 60 59¢ 390 32016 ! o
3 I 400,20 5 40 65° 460 ?400/20

B oA F: B E BIPLRAZS A T R { 3k Second job: Install the rocket engine into the T-slot of the launch stand (when

rocket engines are used in series, connect the rocket engines in series first, as shown

%ZZ Lj]m $ %ﬁm H_.I‘ 7 I‘E?ﬁ*&’k %ﬁ é‘hm $ E ? ﬁl] H] 4—38, @ in Figures 4-38 and 4-39); screw the igniter with the moisture-proof cover removed

4—39): LS I E KRR EEA (XiE) = 5B KR L (left-hand thread) into the head of the first-stage rocket engine.

B{j %{ﬂs ' ﬁ% ‘ﬁh-ﬂ(gg _t ﬁ‘uﬂ_tj :‘)k ﬁﬁ fﬁ?ﬂ%%ﬂ#ﬁﬁfﬁﬁﬂl}} 'I}“ a Until the engraved line on the igniter contacts the end face of the rocket engine nozzle.
%Eﬁﬁ h “}E?,l ﬁ: k3 - Eﬁﬁ]‘%ﬂﬁﬁ‘ﬁﬁ A 4—37 Eﬁﬁi‘ﬂﬁ Third through fifth position operators: Set up an explosive zone behind the launcher,

as shown in Figure 4-37, with the arrow markings on the sides of each box pointing in the

ﬂ-ﬂ{?ﬂ?, %ﬁﬂ!ﬂ[ﬁl%ﬂ{ifiﬁlﬂﬁﬁ?ﬁﬁﬂﬁﬂfﬁfﬁ], Eﬁkﬁﬁ@m‘ direction of launch; connect the rocket engine,
-— ) — -— 9y —
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ARE (HEEA)  RAETRESZHR
/M 4—38 B HCKHT EshPL Bk
e R LT 4
\\‘ l_\
o x-om  E2 ]

|l 4—39 3 B AFiZShPLEHE

7 | SR 42 BE FIR FEHT

BAALELRFE. SEEHERESE,. HERHNSH (£ 18)
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Eﬂ’st, the éﬁg}ne-A. i Secc_)ndary
engine

7

a‘-r_h-.d-—}m-rn.\" em = e —d e
Connection sleeve Here you can connect the

(inserted by hand) third-stage engine

Figure 4— Two rocket engines are
38 connected in series.
L 3
4 ¥
A} \
B 3 xR

Figure 4-393 Rocket Engine is
Linked

Pull the wire rope and explosive belt.

6th Position Operator: Set up the control device box according to launch parameters (Table 18)
Determine the length of the control rope (cut off any excess with a knife); connect the fuse.

When preparing for launch, the igniter will attach the safety ring of the fuze to the pull-hook on the control rope (strictly
Do not apply force to the firing pin pull ring). When firing, remove the igniter safety cap, -- hold with one hand

Rocket engine head, with the other hand pull the fire along the axis of the projectile, and quickly withdraw to the
hidden

The configuration when a single rocket engine is towing 8 explosive
boxes is shown in Figure 4-40-.

When two or three rocket engines are fired in series, the arrangement of
the explosion band is shown in Figures 4-41 and 4-42c.

Article 68: GBP126 Rocket Explosive Charge: Primarily used to create passages in

anti-tank minefields. This equipment is mounted on tanks or military bulldozers for
transport and deployment.

— 91
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Controlled Rel .
srong B3| MLR BRI Point* to launch I

Single Wu Launch (Explosive
Belt 8 Boxes)

H 4—41 PRABRIDPBRES (RIEN 16 M)

| Figure 441: Two rocket engines fired in series (explosive train
with 16 boxes)

B a—a2 IR KEFESVBEES (BB 208) |

Figure 4-423 Rocket Engine Serial Launch (Explosion Zone 20
| Boxes)

B, BRHEIERBEE (B4—43), SRERRE T L2484 | firing, each tank carries two sets (Fig. 4-43), and each military tractor carries 4
— 92 — | — 92 —
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Set (Figure 4-44). o

Figure 444 GBP126 rocket mine mounted on a military tractor

FoLh 38R b B ek T | 1= S Y PP
(-) Main tactical and technical performance: In non-anti-personnel anti-tank mmeﬁelds a

single rocket breacher opens a passage no less than $ meters wide; in anti-personnel anti-tank
minefields, a single rocket breacher opens a passage no less than 2.2 meters wide; the mine
clearance rate is not less than 90%.

BB EERTE TN oAy M M- o e Al e e e e s .
Complete equipment weighs 750 kilograms: explosive head has a range of 340 meters the ‘

full length of the explosive belt is 80 meters, creating a passage depth of no less than 60
meters. When penetrated by bullets, the explosive belt does not burn or explode; it uses a fully
safe cartridge with a delayed fuse, with a delay time of 12 seconds.

4 TR E BT == v Ul A ndE it 73477 vl e
The time required to complete one operation during in-vehicle launch does not exceed

30 seconds. After launch, the launcher can be discarded without affecting the tank's combat

performance.
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(2) Construction and Maintenance: Rocket engines, explosive belts,
communication systems, control mechanisms, launch mechanisms, fixation
mechanisms, operation and ignition devices, and accessories, etc. (3) Usage

Method:

1, Configure in Tank 1:

-
-

(1) In the standby area, install and secure two rocket launchers on opposite

sides of the tank hull.

check the operation of all mechanisms, and perform a prellmlnary check; load the Si

gnal (2 per set)

LAY . LLIEN PR R R |

(3) After entermg the firing posmon allgn the tank s huII aX|s substantlally with the
firing direction, rotate the power switch to the "on" position (preparing the right-side
explosive device for firing), and ensure the |nd|cator I|ght |IIum|nates

Li_—v— 'l Lea 1.3. r_a

Press the raise button; when the I|m|t SW|tch I|ght turns on, you can fire.

Press the fire button, and the rocket will ignite and launch from the launcher.

Press the drop box button to drop the box from the tank.

ﬂ&

B
=0

When the main power switch is rotated to the left, fire the left fuse according to the method described above.

- P ou = BEr = ol o 8 TR B N,

et oo b b 2 r

ke - s

2. Configuration on military bulldozers: Essentially the same as the conflguratlon

used on tanks. Article 69 CBP128 rocket breacher: Primarily used to clear anti-personnel |

minefields and barbed wire obstacles.

(-1) Main tactical and technical performance: When clearing a path through an
anti-personnel minefield, the width is 2 meters with a 100% mine-clearing rate; when
clearing a path through a herringbone wire fence, the width is 4.5 meters; when clearing
a path through a three-row stake wire fence, the width is 3 meters; when clearing a path
through a low-stake wire fence, the width is 2 meters. When used in combination, the
maximum length of the explosive strip is 444 meters, and the depth of the cleared path is
452 meters. The straightening rate of the explosive strip is 100%, as shown in Table 4-11.

| I T o - N S D

A

R0 Lpo4

PR — B Y A L]

b we=

(IT) Construction and Composition: The complete equipment set consists of 12
individual rocket demolition devices, 1 combined launcher channel, 4 sets of
combined tubes, and 4 heavy steel wire ropes. The individual rocket demolition
devices are composed of Type I (9 units) and Sub-type (3 units). The Type I individual
rocket demolition device features a detonating cord-linked plastic-cased spherical
charge with a total length of 42 meters, primarily used for clearing paths in
anti-personnel minefields; the Type II individual rocket demolition device features a
detonating cord-linked metal-cased spherical charge with a total length of 22

meters, primarily used for
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Open a path through the barbed wire. Both single-soldier rocket demolition devices can be used
independently or in combination.

Table GBP128 Type Firewire Explosive Device
4-11 Usage Method
! Maximum Rar}g’ei '
|
[ ‘ -
6 parallel T TtoTTT
events |
9 - Combiﬁétiéﬁ I
__ Series-Parallel Launch __ —
o Bracket )
12 Combination
Series-parallel Launching
Rack

Combustion chambers are primarily used to connect rocket engines. A set of
combustion chambers can be connected in parallel to three rocket engines, enabling them
to operate simultaneously. Combustion chambers can also be connected in series to each
other, allowing multiple sets of rocket engines to operate continuously.

The combination launcher consists of two launcher units. One launcher unit
can fire 1~2 sets of combined rocket engines; when firing more than three sets of
combined rocket engines, the two launcher units are combined into a single
combination launcher.

Coarse wire rope is used in conjunction with rocket engine assemblies for connecting
rocket engine nozzles and explosive bands.

(3) Usage Method: The GBP128 rocket demolition tool has six usage methods.

Preparation for launch must be completed in advance at the departure location
before departure.

1. Single-unit operation: One person operates a single
rocket breacher.
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After entering the position, select a location with a slope similar to the planned route
as the firing position; tilt the box forward (firing angle approximately 25°) and roughly ai
m at the target: remove the control system box and place it behind and to the side of the
cover; unscrew the safety cap, insert the hook into the loop of the firing lanyard; unscrew
the firing mechanism safety cap, place one hand on the engine and hook the other hand's
fingers onto the firing mechanism lanyard, pull hard along the engine's axial direction,
then quickly retreat to the side and rear, using terrain for concealment.

2 Dual Launchers: Two rocket launchers connected in series, operated by two personnel.

After entering the position, select a location with a slope similar to the designated
route for placement, and place the two rocket demolition charges side by side with a gap
of 10~20 cm.

First, attach the two rocket demolition charges in a single-launch configuration; second, connect the two rocket
demolition charges' drag parachutes in series, and link the second charge's head to the first charge's tail. Then, according

to the + "single-charge" method, secure the fuse.

Fired by the first crew member. After the firing command, the two crew members
quickly withdraw to the side and rear, using terrain for concealment.

3in parallel: 3 rocket launchers used in parallel operated by 4 personnel.

First Operator: Set up the launcher (launch angle approx. 36°); assist the fourth operator
in setting up the launch box (standing upright 1 meter directly behind the launcher in a row);

connect all explosive belts.

Second and third place: Assemble the rocket engines in parallel; Screw the firing mechanism
into the head of the launcher tube; Connect the coarse steel wire rope to the tail of the launcher
tube; Assemble the rocket engine into the launch stand.

Fourth place: Remove the detonator head fine steel wire rope of three rocket
demolition charges and the fuzing combination and control system boxes of the first and
second rocket demolition charges, and connect the two fuzes to the fuzing combination of
the third rocket demolition charge according to the single demolition charge operation
method. Inspect the control system resistance chute of the three rocket demolition

charges.

The first operator attaches the fuse hook to the firing pin and initiates the launch. After
firing, all operators quickly withdraw to the side and rear, using terrain for concealment.

6 combined use: 6 rocket launchers combined use operated by 7 people.
o First operator: Set up the launcher; its operation is the same as "3

__patﬁl,lelﬁynchers”
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: Second, the Lanming assemblyman and the fire engine assemblyman will coordinate to assemble the fire engine into the launch
rack.

First to fifth place operators: Combine two sets of fire-jin engines, then connect
them in series, and attach the firing mechanism and coarse steel wire rope.

Sixth and Seventh Operators: Connect the explosive belt to the fuze. Its operation
method is simple. "Three in parallel use": Coordinate with the Fourth and Fifth
Operators to set up the explosive belt and control device; its operation method is the
same as "Three in parallel use" (where the sixth package launcher is included).

Single its emission state is set to the side).

The first operator attaches the fuse hook to the firing pin and initiates the launch. After
firing, all operators quickly withdraw to the side and rear, using terrain for concealment.

5.9 Combined Use: 9 rocket launchers used in combination are operated by 10 players.

Set up the launcher (with a 45° elevation angle) by combining two
operators; the remaining operators use the same procedure as when six
units are used together (with the ninth packaged launcher set to single-fire

mode on the side).

The firing is initiated by the first crew member pulling the firing pin hook. After pulling the
trigger, all crew members quickly withdraw to the side and rear, using terrain for c
oncealment.

6.12 Combined Use: 12 Rocket Launchers Combined Use is operated by 14
personnel. Except for the launch boxes, which are arranged upright in a forward
sequence 0.8 meters to the right of the launcher (with the second launch box in a
single-launch configuration positioned to the side), the remaining operating
procedures are substantially the same as those for "9 Combined Use".

Section 5: Blasting Tools and Blaster's L
Backpack

i l. | Ar e 4 oa T R b —TT A 8 B ek
Article 70 GGT111 Explosive Pack: Primarily used by explosive teams or individual

soldiers to carry out blasting operations; the corresponding standard specifications are

shown in Table 4-12.
- A I . Falal JE R T G N . S TE R Il B e ta

Article 71 CGT112 Type Complete Set of Demolition Tools: Mainly used by englneer B
squads for carrying out demolition operations, the relevant standards are shown in Table

4-12.
L.l — A O A TOL M s e 3 e ran _
Article 72 GGT113 type blasting tool: Mainly used by englneer squads for

blasting operations, its matching standards are shown in Table 4-12.
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Table 4—
12

1 | Backpack J

Standard for Breaching Tools and Breacher

Backpacks

GGT111 Model

Demolition Expert
Backpack

GGT112

Model
Complete set
blasting tools

|

GGT113 Model

Blaster (GBP412)

b b MM F e — .

)

—————-

Ohmmeter (205-1)

Dose Calculation Chart

Dual-Core Engineer

© Wire

Overhead wire line carrier

(trolley)

1(Electric
Vehicle)

——— e

1(line  }

- e

Plastic RDX

" Box

Demolition
Expert

Backpack
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Section 6: Bundling and
Preparation of the Charge

Article 70. The quantity of explosive prepared for blasting is called the charge.
Charges are commonly classified by shape into grouped charges, straight-line charges,
and shaped charges. The charge quantity shall be determined based on conditions
such as the hardness of the blasting target, relevant dimensions, the degree of
destruction required, and the location of the charge within the target.

When bundling explosives for packaging, materials such as burlap sacks, oil paper, or plastic film
should be used based on the explosive's properties, the moisture level around the blasting target, and the
duration of the delay before detonation. Explosives may also be placed in containers such as iron drums,
wooden crates, bamboo tubes, or ceramic jars. When blasting in humid areas or underwater, the surface
of the packaged charge and any seams must be coated with asphalt, wax, or similar materials. The charge
must be securely bundled, properly filled, and easy to carry. OLEC.COx:»

Two ignition pipes must be fixed on the charge. If the ignition pipes are not temporarily connected, a
wooden stick should be placed at the location where the ignition pipes are fixed on the charge.

Indicates the location of the detonator hole.
Article 74. A charge whose length does not exceed five times the
minimum width or height is called a compacted charge.

When bundling closed-packed charges with block explosives, lay the casing flat on
the ground, pack the explosive blocks tightly together according to the required shape,
ensure the detonators face outward, wrap the sides, and then secure firmly with rope or

wire.

When bundling bulk charges with powder
explosives, single or multiple layers of wrapping
may be used according to requirements. The
wrapping is spread out on the ground, the
explosives are placed and compacted, the shape of
the charge is trimmed, and then the bundle is
secured with rope or wire (Fig. 4-45).

When loading explosives into iron drums, wooden
crates, ceramic jars, or other containers, first place 1/2 of
the explosive into the container, insert the firing tube or

electric detonator, and then load the remaining Figure 4-45 Grouped
explosive. charge wrapped in cloth
Finally, seal the
mouth.
-— 90 —
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When detonating with electric detonators, the connection between the detonator lead
and the conducting wire should be placed inside a container, and the end of the
conducting wire should be bent over a horizontal stick to prevent the electric
detonator from being pulled out or the connection from being severed (Figure 4-46).

For use as floating charges in water, the explosive occupies approximately one-half
of the container's volume. To prevent the explosive from shifting within the container,
an inner cover (Fig. 4-47) or cross beams may be placed on top.

Conductor wire

B 4—46 KEEH B 4—a7
HTFATHERED

Et+h0%E KEAXTRERET S SREGKRYER®
ﬁio

-

HBCRIEA MU B SN, BAIHASHEK, BHEW
Afl (B4—48), TARNEERGRELSE X, RS0

Bl 4—48 MFAERE FHOEFRS

Figure 446 wooden

crate ammunition

water

Figure 4—47

Flo_ating charges for use in

Article 75. A charge whose length is more than five times its width or height is called a linear charge.

When bundling straight-line charges with block explosives, the charge can be
bundled on a wooden board eﬂual in Ienﬁtf? and ygidt %o the charge (Fig. 4-48).
i e ide of the

st, wrap the long's
medicated item with a condom.
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End (with the detonator holes of the two blocks of explosive facing outward)
to ensure the blocks are tightly joined; finally, tie each block with rope or thin iron
wire every 20 ~ 30 cm. If not wrapped in protective casing: each block should be
tied 1~2 times.

When bundling straight-line charges with powder explosives, the casing can first be
sewn into a cylindrical bag, filled with the explosive and compacted, then fixed to a
wooden board or bamboo strip; alternatively, the explosive can be directly loaded into
bamboo tubes or metal pipes. For convenience, a pointed tip can be inserted at the end
where the charge is inserted into the target (Figure 4-49).

Sl b 1M e Lam e s TS e AT n aa e
Ignition once stepped Rope or wire -

El4—49RMMIRBMETIR

Article 76: A charge whose one end is formed with a cavity or groove, sometimes also
with a liner, such that the charge produces a focusing effect in the direction of the cavity
or groove upon detonation, is called a shaped-charge charge. It is mainly used for
penetrating armor, breaking metal components, blasting reinforced concrete f
ortifications, and rapidly opening charge holes in soil and rock. The effectiveness of
shaped-charge charges in armor penetration and target destruction depends on the
explosive's performance, the dimensions and shape of the liner, the mass of the liner
material, and the standoff distance (the distance from the liner to the cavity). For
cylindrical shaped-charge charges, the charge height H is generally 1.5~ 2 times the
charge diameter D, the cone angle is 50°~60°, the standoff distance Fis 1 ~ 1.5 times the
charge diameter D, the liner height h is 1~1.5 times the charge diameter D, the partition to
the liner is approximately 1/3 of the charge diameter D, and the primer and booster
should be installed at the center of the shaped-charge liner at the opposite end (Figure 4—

50).

(1) Explosives: High-explosive charges typically use high-density advanced explosives
or medium-to-high density mixed explosives. Higher explosive density results in greater
detonation velocity, higher detonation pressure, greater energy supplied to the shaped
charge, and deeper armor-piercing depth.

(2) Penetrator: Used for penetrating armor and breaching reinforced concrete
fortifications, the air
— 101 —
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Figure 4301 Nengchu Jiejie

A EATIE (GEE AR, *I:%%E'Zﬁﬁ 50 fh"iﬁi) ? A+ The borehole should be lined with a metal liner (typically made of copper, cast iron, or
. - ihee low-carbon steel); it is used to drill holes in soil and rock. The empty borehole may be
2 : 75 A
. ENPREHEW, TAUTESRAGET (NRH., BE lined with a non-metal liner (such as glass or ceramic). The thickness of the liner is
%) AMANEE -1 ~38K, ARENAMESRARY generally 1 ~3 mm, and the material structure and dimensions of the liner must

DR R I AR —, B S B REEEFEESCR,
(=) Wtk: RERAMRETDIERAZWEE M EH

maintain strict symmetry and uniformity; otherwise, the penetration effect will be
significantly reduced.

(3) Baffle: A baffle increases the dynamic pressure exerted by the explosive products on
the liner wall, generally improving the penetration capability by 25% ~ 30%. Baffles can be

X s ‘ﬁﬁ]%}% ? H ﬁﬁjj H{J 25% ~ 30% . ﬁﬁ E‘”;H * ﬁ - Hﬁ made of non-metallic materials such as wood, thick cardboard, or plastic. Their shape is
arger than the diameter of the booster charge. The thickness is usually 8 ~ 10 mm. The

ﬁ'&iﬁﬂﬁ%ik ﬁﬁﬁﬁﬁ}ﬂﬁ , ﬁ:ﬂ?ﬁ% ﬁﬂ?ﬁ R #‘-ﬂ]ﬁ’-ﬁ ‘é."ifé ‘ typically conical, hemispherical, or frustum-shaped, with a diameter equal to or slightly |
W, HREETHEMA T BEMEE, BELH8-~102%, W
BWEAYT R, ERGPHEBEERY, MKREELT,

baffle is placed at the bottom of the booster charge, and its position within the charge
assembly should be appropriate and symmetric.
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PERIERT, ORI LH TN
khmk, BEAGREZIMIED
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() IE4E: fHBERA,
THREEFEREE, MARN S
f, WEEmRE,

(Z) #HEHE: AHEER, A 5—1
R ARREZIRRF TORBEE BTRIVMEEREE
R,

(=) Boyil: £BERA, T ESFARAER, P4
BHEN, aRIBEALS, RAEBRKNEE, +0ERER
-

LR 3 BN KA, PR ER Ry, B EE Rp A
RY¥E R BT,

HETN&E SEANBRNET, HNIGESE (8 HiE),
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Chapter 5: Blasting of Soil and
Rock

Section 1: Basic
Knowledge

Article 7.7: When implementing soil and rock blasting, the charge is typically placed
below ground level, known as underground loading.

When an underground charge explodes in
soil and rock of the same nature, the pressure
experienced by the soil and rock near the charge
is greatest, and the pressure decreases as the
distance from the charge increases. After the
charge explodes, the degree of destruction to the
soil and rock can be classified into three zones:
compression, destruction, and vibration (Figure
5-1).

() Compression range: Within this range, the
soil is compressed to form a cavity; if it is hard
rock, it is crushed.

(2) Zone of destruction: Within this zone, the Figure
material is broken into fragments due to the -1
Explosion range of underground

disruption of connections between the rock and soil.
charges

(3) Range of vibration: Within this range, the soil and rock are subjected only to dynamic action, resulting in
slight cracking. Outside the vibration range, only the propagation of seismic waves occurs, with no damage to the
soil and rock.

The sizes of the above three ranges are represented by the compression
radius Ry, the destruction radius Rp, and the motion radius Rz, respectively.

Article 78 Surfaces in contact with air referred to as the free
surface (free face)
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& 5—2 BhELE

A | MiesmEey, RAMERE SEREMALEER -BY, B
MR TR LA ZRNEA BB EE ., BN EREN
KA, RRBRZRMIEL R,

£y,

FLtTA& BTRAVSHMBEL . RERGNERYE

(=) WEREZ. Y TRINEREZRXFRAEREN

1.75 f50d, LAEB/DEAZ T MY, HEL T EER

|

A 5—3), WARBEN, MIELR -7 B TR P

ﬂr‘ﬁm_‘#ﬁ.ﬂ_o

0.75h= r <h r=h rah

(—) MRS () RPN (Z) mRAENE

B5—3 MR

WHTRE r SRU/MERIZ h A, RV,
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The shortest distance from the center of the charge to the free surface is called t
he minimum resistance line h (Fig. 5-2). A

7

(1) Afew empty () Two small
spaces airside faces

Figure 52 Most
Resistant Line

When there is only one free face, the minimum resistance line is consistent with the depth of the charge into the ground. The direction of the
minimum resistance line is the primary direction in which the rock and soil are broken and thrown. The magnitude of the minimum resistance line

Relates to the amount of explosive charge and the scale of operations.

Article 79 Underground charges can be classified into throwing charges, loose charges, and compressed charges.

(1) Blasting charge: When the destruction radius of underground charges exceeds
1.75 times the least resistance line, rock and soil are thrown along the direction of the
least resistance line, forming a funnel-shaped crater on the ground (Figure 5-3), which is
called blasting charge. Blasting charge is the most widely used type of charge in rock
and soil blasting engineering.

0.75h% <h L

I, Y = B L N TER T T

(1) Reduction of explosive (IT) Standard T_herapy and = Losmales o
charge for blasting Medication (3) Add egg, toss with chili
and medicine

Figure 5-3: Throw
Charge

The ratio of the radius of the funnel pit to the minimum charge depth hiis c
alled the blasting action index,

China National http://www.81tech.com

Defense Technology
Network



Fﬁ n ﬁﬁ ’ Eﬂ: Let n represent,

that is;

- L _ L
“—h l‘[_h

.ﬁ: ':F' : "—"ﬂﬁﬂg Hijﬁ'ﬁ _ In which: n-—explosive action index
h—& P (OK) h—minimum resistance line (m) )
r—ﬁil- jﬁ-_\[-’;& ( * } p— One funnel pit radius (meters) }
WHEH BE Hﬁg%ﬁ s Eﬁﬁﬁmﬁﬁm;ﬁﬁﬁﬁ : DEEM Explosive charges used for throwing blasting are classified according to the

— : blasting action index into: weakening throwing charges, standard throwing charges,
PRAczy . tRMEMIERE . ﬂﬂﬁﬁﬁﬁ% e and strengthened throwing charges.
MBS 0.75<n<1, HO.75h<r<h, ' 1. Weak alkaline throwing charge:0.75 < n<1,8010.75h < <hz
2. FREMBEEZ: n=1, Blr=h, 2. Standard charge throw : n=|, i.e., r=ho
3. IR ES: n>1, Blr>h, ¥n=1.58F, BB 1.5 3. Strengthen the throwing charge:-n>l. That is r>h. When n=15, it is called 1.5

’Fﬁﬂﬂﬁ#ﬂﬁﬁﬁ 3 gl n=2-&f » ﬂiﬁy 2 'fﬁm ﬁﬁﬁﬁﬁo 2 ‘fE LA Sgu!b_ly reinforced throw charge; when II=2, it is called a 2x reinforced throw charge.
Lﬁﬂﬂuﬁﬁﬁﬁ ﬁﬁﬂﬁ‘ﬁﬂ-’:ﬁ . Reinforced throw charges with 2x or more are generally not recommended.

( : ) ﬁ}m% aj . g ﬁ éﬁ ﬂ ﬁ m H ﬂ:_),i_ﬂ_ % % ?: ﬁ fj\'ﬂﬁ ﬁ m ((II) Loose char‘ge me:the FQQLS of destruzzlén ;F;Fe-e;;;loiswe charge equals the minimum re5|stance Ilne

1~1.75f%, W Rp= (1~1.75) h &6, + HBPHRE (F 5— 1~1.75 times, i.e., at Rp£ ( 1~1.75 )h, the right bank will be loosened (Fig. 5
4)1 'ﬁyg*ﬂ’ﬁﬁajs igﬂi?*&ﬁﬁﬁﬂﬁia )knov;r'1 a‘s.logs,;)ah&ea‘%lastlr;g_ls‘n—{a?n—ly [Jsed for loose rock -
and hard soil.

— - i ol o osa A A s - e
(=) R uEs s (Z) EeNER g standard loose and . (11)dc&m(§)_icqidlécidigv$
an eaicina wade
Hs—a By Figure 5-4 Loose
Powder

g m ?I} ﬁﬂm mﬁ ﬁ ¥ a ;H;XFJ' iammﬁﬁ 2: Iﬁj ﬁk . The charge for loose blasting is classified according to the degree of loosening of the rock and soil into;
AR, R I TR/MMEHL& B 1.4 1%, B 1. Standard loose charge: the radius of destruction is 1.4 times the

Rp=1.4h, minimum resistance, i.e., Rp =.1.4h,
2. ﬂnﬁﬂ:ﬁ:ﬁéﬁ Hﬂ‘-’#& x ?ﬁfl‘ﬁ:ﬁtﬁi W 1.4 ‘fﬁ ., H 2. Strengthen the blasting of loose charges: the radius of destruction shall be
) — 105 — * greater than 1.4 times the minimum resistance line, and — 105 —
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MATFRETRANEFLMN 1.75 %, B 1.4h< Rp=c1.75h,

(=) EHEER. B TREANBEL LD TFHBRPEILE
B, RABERBREHAFEBEMOENS LTINS, K
BEKY, TERTHEVHERTS I EPRRIHE,

FNATHFE WA
HEP (H5—5) RiEsAmE
SR R B = kY
HXhS+atkik, BrEA
H., B RHBREX, Ll
LA, WIS ETRE  BES5 WEBRISRTTRER
ERTRATFRLARH.

LaaMmad:+%d, P=0.33 (2n-1)-h

bt LB P=0.45 (2n—1} h

Arp: P—WI BT WEHEE (k)

n., —BEXEEL L&

WA ILBESE 5 0. 151,

BTN HZEERHE
EAF—F WM. ARREES BRSBTS,

C = Abk®

AP C—24R (F7)
A— TR ER, WE 5
b—R R EAFEH, Wk s—2
b—& AP HEHLER (OK)

Less than or equal to 1.75 times the minimum resistance line, that is, 1.4h<Rp < 1.75ho

(3) Compressed charge: When the destruction radius of a subsurface charge is less than
its minimum resistance line, the ground surface produces only slight cracking or no
destructive effects after the charge explodes, which is called a compressed charge. It is
mainly used for constructing fortifications in soils with good plasticity.

Article 80 Visibility of the funnel pit

Depth P (Figure 5-—5) refers to from the surface r’l"—’ h
pITTS I o 0.15r |

Maximum depth from the surface to the bottom of the funnel
pit
Its size depends on the rock mass properties and blasting effect.

Index, minimum resistance line is related.
When implementing the blasting of Shi Shi,
the visible depth of the funnel pit can be
calculated using the following formula:

EEOAMEH: P, P20 3320y 1) h
In sa-ndy-/ -ciay and clay : P+0.45 (2n-1) h

Figure 5-5 Visible depth of the cast
funnel pit

n, the meaning of h is the same as in Section 79.
The height of the lip of the funnel pit
is approximately 0.15 rc.

Charge
Calculation Section 2

F ] ] F £hh e Bor BEEF v _mlobm ee . ommm e el e L - o
Article 81 The charge quantity for scatter and loose blasting is usually .
calculated according to the following formula:

C = Abk?

In.thch: Cisthe chargé amount (in grams) )

A—Soil resistance coefficien?j see Table 5—1 L

E)-——Blasting factor, see Ta bIZS-‘Z
h—minimum resistance line )
(m)
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#5— TRHEHEMAHE

H OB 8 & A 5 E
pg 2L . 0.44
HELHEOAN LB . 0.86 -
EKEEPHTR 0.96 |1, MESEL M, AHEBE
s bl 1.11 BR8N HE,
bRy - R IR 1.18 1 2. BEEHERW, RUNE
gﬁiﬂ 1.29 fh n.S’Fﬁa
B 1.43 | 3. H&4&H, BFAEEEE
AN e 1.65 RHLBRBERERE A,
fRE 1.86
£F = = 2.25

F 52 MBERARMLE

i F 3 24 26 n=r/h | MBEEAEREED
R RCET ' g4
o SR S
pUEERVN &2 2] 0.65
oy Leo | 1.00
b.25 f%m;ﬁ miﬁ;#;.;ﬁd o 1.25 N 1.57 o
s AR 50 | 2
migéﬁﬁmwﬁﬁ o 1.75 3.62
2%%%%%%% - 1mﬂ_ 55

BNTZE EEBREEHRETHARIHE,

(--) WAL

. C=0.7KAD?
AP C——FEREGR (T3)

Table Soil resistance coefficient
_. 5-1 Avalue
Xinji Song Land
Ground with sand and gravel
Soil for growing plants 1.1f the soil is stratified, use the A value of the hardest layer.
. The value of the first layer.
R L e When hard rock layers have gaps, the
Sandy clay and hard green clay . coefficient should be reduced by 2.
. Small 0.5 times.
3. When possible, use standard throwing.
-1.65 Explosive test explosion
— ’ correction coefficient A.
]
Table Bursting action
5--2 coefficient b value
Underground n=r/h Explosion factor b
- —- - - —-charge types e
Standard bulk l
- Joesepowder —_——
Strengthen the loose powder charge

a3 S R

1.25x Enhanced Throw
—€he ——

1.5x Enhanced Throw
- Charge--——

1.75x boosted charge

2x Enhanced Charge |

- L] — il —— . AT - -En A —— - . _— - - _—_— —
Article 82. The charge quantity for compressed blasting shall be calculated according to the follo

wing formula.

(-) Group charge:

C=0.7KAD?

D— RS ENER (OK)

- — M7 —

Ir;l\/vlhich: C- total cha;?(:;ewélgﬁ (ké]) )

Diameter of a compressed void
(meters)
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A compaction coefficient, determined based on soil hardness and water

A— TRAEY, KB REEFEE NI KERE, . .
content, is shown in Table 5-3.
W% 5—3
K EEGFR RN, figEdaf e meEzs S+ K11 compression coefficient, determined based on the type of
. explosive and the thickness of the soil layer at the charge position, as
Eggﬁi ' .ﬁl.ﬁﬁ 5—4 shown in Table 5-14.
Es5—3 F+IREMAM Table 5--3 Soil coefficient A
~value B
+ | M X A fH
EKEBEELKBOMERE LT 0.5~0.6 Rice paddies with high water contentand 0.5~0.6
SR EA PER - Rk R+ 0.7 bng:; ::()jl clayey loam with moderate
HOKEBAN R R 0 3 ~{}.9 Hard clay and loess with low moisture 0_8-0_9
E£5—4 EHIFAREHKE Table 5-41 Compression Coefficient K Value
m . , .
B | gmew K & I
ﬁaﬁﬁﬁ% IE‘Jf_EﬁEﬁ:{ E‘{ﬁi’tﬁ ﬁﬁﬁﬁf __*ffj :crt?i)éiklr?gi TNT Explosive Layer thickness TNT Explosive
3.3 >4m 5 5.5 : | l
4.4 | : l }
( 1) HI|¥d. () Inline charge:
C=KAD? C=KAD?
-T:t ff—‘ H C—Eﬁ]ﬁ% B{]ﬁg [: T‘S'E/*) Charge of parallel cartridges (kg/m)
D, A, K—& ¥ Ja |- D, A, K - same meaning as above
*F i # T $Eﬁ —l::ll ﬁﬂ“ﬁ% #’F#ﬁﬁ—“ﬁ H'g o ﬁﬁﬁiﬁ:ﬁ v The diameter of the excavated work does not always match the design diameter.
H bk e R S T A . 7 For vertical shafts, the actual chamber diameter equals the design diameter; for
%%E@:ﬂ?ﬁﬁ%{ﬁﬂ ﬁﬁé ! HT‘EF (ﬂ) tﬁ;ﬁ ? EEEB{J horizontal (inclined) shafts, the vertical diameter of the chamber is greater than the
:Eﬁ }J ﬁﬂ E{IEE j( :f:Zk-TF _fl‘rﬁf H{]E% o ﬂﬁ}ﬁ' [ﬁ] Eﬁj‘g‘ﬁtf—ﬁﬁ horizontal diameter. The vertical diameter is 1.1 times the design diameter, while the

horizontal diameter is 0.9 times the design diameter.

RI1.1M8%, KFPH N EE SR H28 0.9 4%,
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FBINTRE —FIRZAREE H
183 W = A FE W IR0 % 78 A BT 38 v 1
Fo

B -7 B R, 2508 B
HRHAXGTHE (B 5—6):

FRBREFAEAYP: a=0.5 (1+n) b

ELMABAF: a= Jbh

PR RE. BHE, B
TEHA O EAETF 21,

L VA o NN E- k- 1
%, AT HFERERAXTEE QBTN @
BLE, mEFREER, WEMTHHYE
&5,

(—) T3z guEed, 25548
XECE, BEHMEEMAESEEAT
HERM ORI, FAHES N ENR

o B, BREBKORAZET 2 MWLM 1 58,

EKRAFT 1 THE (H5—7),

(Z) ZF\RAJEn, #FHEAMm MR, BH0AEE
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Section 3: T
hrowing Explosives

Article 83: Throw-and-blast demolition is mainly used for excavating individual combat

pits, constructing anti-tank ditches, creating ramp roads, and digging bottom pits for various

fortifications.

Article 84. The single-charge blasting method is used to excavate funnel pits for creating obstacles
or flat-bottomed pits for constructing works on highways, railways, airport runways, and other |

ocations. After a single charge explodes, it generally cannot simultaneously meet the required width
and depth of the funnel pit. Therefore, when calculating the charge quantity, it should be determined
based on task requirements, either to satisfy the required width or the required depth.

Article 85 One method of laying charges for blasting,
using } to form a trench with a triangular cross-section and
an anti-tank trench 8Ttecn.coms.

When the charge is arranged in a line, the spacing between the charges
should be

Calculate as follows (Fig. 5-6):

In hard rdck:a=0.5(1+n)h

In soil and soft rock: a=3frbh |
All chargé.sléﬁall be de.t_;né-te.d gi?m]l.t_:aneou;i;/.. Aft.er'b_l:asting,_é%cept
Tr;e width of tEm?UtP; <-)f the Tufu is appyoximately equal to 2r.

Article 86, Items 2 and 3: Ammunition blasting

Method, used for excavating trapezoidal cross-sections
with a bottom width and depth, such as vehicle shelters,
ditches, and embankments.

(1) When blasting with two rows of charges, the charges should be aligned

The spacing between charges and the column spacing
are both calculated according to the formula in Article
80. All charges shall detonate simultaneously.

|
. |
o r

oA -l —-

Figure

56-Configuration of
charges for blasting
method

L

Explosion. After blasting, the width of the main section's opening is approximately equal to two times the radius of the funnel pit plus one

column spacing.

The bottom width is approximately equal to

one coltdm_n.v;(idtr_l_(fg;ﬁﬂ.* — n
(2

It Y H I D

) When blasting the Lan charge, the charges in each row should béléta‘g-ger'ed,

and the spacing between charges should be
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Charge
configuratjon for
the firing charge

Figure 57-: Charge Configuration for
Three-Column Charging Blasting Method

The distance to each column is calculated using the formula from the 800,000th entry.
To reduce backfill and meet the visible depth requirements, the charge quantity in the
middle column should be increased by 25%, and all charges should detonate
simultaneously. After blasting, except for the top part, the width is approximately equal to
two funnel pit radii plus two column spacings, and the bottom width is approximately
equal to two column spacings (Figure 5-7).

When both the mouth width and base width requirements cannot be met simultaneously,
the charge count should be selected based on need (satisfying either the mouth width or the
base width).

When implementing blasting with charge displacement, the explosive charge compresses the
surrounding soil, causing the bottom width of the bottom pit after blasting to increase compared to its
calculated width (0.4 ~ 0.8) (Fig. 5--8). This value can be taken into account during calculations to reduce
the number of charge lines or the total number of charges.

Article 87 When opening a ramp road (road for ferry access) by blasting, the ¢
harge design may be carried out using the chart method or the table method.

(1) Graphical method: First, plot the existing terrain on the drawing paper
(Figures 5-9, Fig.)
— 110 —
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A 5—8 EREMEIEND - RYLE AR AR R R

5—10), KA EMAEANECHA A CGEBRITIRRAR), %l
PRERAGHIE M — R, HERTBHEHET B, ABZRRXN
MBI SR LRSS, MRS RS, Bt
ERF L AYRE WS, B IEIRRR S Y Al LR

1. BEEE (HS5—9) o, |- KME BERe K
ERES ALY CD Fo L CD ZKE&LL0.33 (2n-1) 3 0.45
2n~-1) #CE, CEZRKBEES —FEHNALEE (—RLLR
REPEDIER) . E AE REB R R, Ug —FEEd B R
R, BUR -FiRA R, MEESER IR RN
B, WED. ZHIHEAGHMNE F. G, KRG CIERE T M R R
EHREINNRAGNE,. BSoWTmE, HRIEEBEE, 1
R CFIRANBEREGE.

2. BEHEREE (B 5—10) B, F—FkE M gmme, 1
Fefif ACBRIA Y44, LABT D, HE CBHEL ED, E A
BB —FIRAMNNE, LEDZKEEKL 0.33 (2n-1) 5 0.45
(2n-1) B EF, EF ZKBERE - FEHWALRE, £ FBEI
HEAL. NEEANGRER 1A RIMEBNER, g8
FIEHHUE, ARUERETEREEAETIRY. BRIGLHT
A, &R ANEERAE,
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(0.2~0.4)r (0.2~0.4)r - g

Figure 5--8 Width of the compressed bottom of the
flat-bottomed crater after the charge explosion

5-10), then from a known point A on the riverbank (road design elevation point), draw a
line according to the longitudinal slope required by the road, intersecting the ground at
the top of the slope at point B; the line AB is the designed slope road line. The

earthwork above the design line is the portion to be blasted, and the distance from the
design line to the ground represents the visible depth after blasting.

1. When the slope is relatively gentle (Fig. 5-9), the position of the first row of
charges must be marked on CD, the thickest part at the top. Divide the length of
CD by 0.33 (2m-1) or 0.45 (2n-1) to obtain CE; the length of CE is the burial depth of '
the first row of charges (generally, this is the minimum resistance line). Connect i
AE and EB to form the charge line. After the position of the first row of charges is
determined, use the first row as a reference and measure a distance equal to one
radius of a funnel pit forward and backward to mark the positions of the second
and third rows, F and G. Then, using the same method, determine the positions of
the remaining rows at both ends. Finally, draw the plan view and, based on the
road width, determine the number and position of charges in each row.

2. When the slope is steep (Figures 5-10), the determination of the first row of
charges can be done by first drawing the angle bisector of angle ACB, intersecting AB
at D, then drawing the perpendicular ED to CB; point E is the position of the first row
of charges. Divide the length of ED by 0.33 (2n ~ 1) or 0.45 (2n-1) to obtain EF; the ;
length of EF is the burial depth of the first row of charges. Connect FB to form the
charge line. From point E, measure a distance equal to one radius of the funnel pit
backward to mark the position of the second row of charges, and then mark the
remaining rows using the same method. Finally, draw the plan view, indicating the
quantity and position of each row of charges.

(2) Table lookup method: When time is short, on natural slopes of 45° or greater,
with a slope height of 1.0 — 111 —
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Figure 5-9: Design drawing for a gentle slope road

~4. 20, PEREFAH (A=1.18) IR E, Fig#® | ~4.2 meters, on a medium-hardness seven-iZ (A=1.18) embankment or
. re s riverbank, a ramp road with a width of 4 meters and a longitudinal slope of 30%
B4k, SRR 30% MR, AR AR RERH. P g P ;

can be designed using the tabular method.
ﬁ;ﬁ%ﬁﬁﬁﬁﬁ . EE Hﬁ ﬂ;ﬂgiﬂ.ﬂ ﬁi Hj % ﬂj ﬁ E o Aﬁ ﬂj % ﬂj | The tabular method is simple to use, allows for quick identification of charge placement
] on-site, and determines the charge quantity. However, this method is only suitable for steep
w, BRI RE A TR, AV HBRAAE R BB, Wk

| slopes, and the longitudinal gradient of the road blasted is also relatively steep. Blasting.
%ﬁﬁﬁﬁfﬁlﬂ% 55, See Table 5-5 for parameter

determination.
— 112 — |

| China National http://www.81tech.com
Defense Technology

Network



-
.--'“\ |
De;Ién Itl'v.e .slé;JLe m;gic line
- I R R
Original terrain e e e
slope line '(1) Longitudinal
section

as &a Ba |

T, - f—* wo—m
\-_H e (II) Floor Plan
LR

B s—10 iR BERT F AL s AT

Figure 5-10 Design diagram for constructing a ramp
road on a steep slope

— 113 — — 113 —

China National
Defense Technology
Network

http://www.81tech.com



£
S
P
= g
- %
9, E
g 002 7080 ¢ Ij0°Z ¢ |ozjorefocy g
— = - e o g
oL rlElEie e
09l (Mﬁ 0°¢ _Vm z {02
0ol ¢l sz T o
T IR
z 0°8 o ' ifp 0'7
LNALR, _
9°0 ¢
g0
_m_n_; 870 | S
i S L - —
__ BN % S i
S S L. . —— SN P
_ _ ! . h
—2 —— —L .
. S )
s i - M I < 5 £
L .= : . 2 E3
Tl O sSHRRE | (MR SER wo_w 0D B«
L | p m o
2
ENFREE ¢ £38
R I MR R B _
WHHM O BREHEY CBNHERFEM YA IT Y HRE N SRR T __ i -2
FENE0 - TR =3: VR - ) ua2:iy s B POl A
s {oo1]o-odoor|sofs-olz t[ofotfstlozioe] v [ e[ iz focfoeloe[re-s1| cw-0ov
e ] -
v lovg [orcovelrofeofiafsrfor|ctforloe| v [ € [ iz Joefse|selze~s1] 6e~ce
¢ locjomfosc|rolcootisilos|stiolocj v [ | 2| zioelselscloz-v1] oc-ve
z |ostoolloroe|rofsolsoletiorlsioefsel v [ e | 2! 2 lstfozlocfor-sn| ee~re
z oy | orgjoroiroformsoletonfstioelszl v e | 2 | 2 [errfozjoe[ gt oe-wz
0| 0F |06 proj9rojott] 0TS 0T ple|z| isrfez|er~60| iz-sz
- ! ." — —_ -
yrloe|os| ieoloralse| |orr[soz St ¢ cilez| e i~80| ¢t~z
g6 |9 1}Ts £0lsoleo|  [g0loHs T S|v|¢ Crgni-eo| 1760
gojzT|oz| jgofroenl [golorjsT| s ]¢ O LIS 1|0 T~9°0) BT-91
—. R - }- e
__ 9041 £0leo gofor| ' || or|go~so| s~
N S el Sy I BV W I
SIER! iwojprol | [sofor| |5 | o'1[s0-v0| -0
B ;o : = io-1 B ¥
I T T ) 1l S PO I IR I B -
ok #_ R I m = e % 2
FOREHLE | COVRIE | OBRGEE | RV | () W H K ¥ HE T
ENEREE ¥




FET RURK

FN+TNEFE MEBBEFEEHTRAENATSE, Skt
WA, DIRAHER. REGRS, |

EATAKF HREBEaABEXAGAR, ANAURABHE
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2. A E: HILBEERETEHAEZRNEG S, HILK—
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Section 4: Loose
Blasting

Article 88 Loose blasting is mainly used for constructing cut-and-cover works, loosening
frozen or hard rock, and for constructing roads and collecting stone materials.

Article 89: Loose rock masses are usually excavated using the hole-drilling method; the pot-hole
method is sometimes also used.

()Drill-and-blast method (open-pit drilling and blasting) is used for road construction and quarrying stone and

Leveling the
site, etc.
- FENER ] I

1. Selection of the charge hole position: The charge hole
position should be selected in areas with more open faces, avoiding
rock fractures, and maintaining a certain distance from them (Figure
5-11) to prevent blasting gas from escaping along fractures and
affecting the blasting effect; however, sometimes appropriately
utilizing fractures can achieve good blasting results. Tecncufz#y

20-30 ¥ &

~ 1

l'(--) After the Crack (I1) Before the Crack (III) Above the Crack

Figure 5-11: The drug hole
avoids the crack.
-~ e i B S - b e R e EE S PR . P .- -
2. Charge hole configuration: The depth of the charge hole is usually equal to the height to -
be blasted. Charge holes are arranged in a single row or multiple parallel rows parallel to the
free face. The minimum resistance line is typically 2/3 of the charge hole depth. The spacing
between charge holes, based on the hardness of the rock and the required degree of
fragmentation, is 1~2 times the minimum resistance line, and the distance between rows is

equal to - times the minimum resistance line (Figure 512).

3. Drug dosage calculation: Calculate based on standard bulk rock powder. Collecting stone
material can reduce the dosage by 1/3. Additionally, the dosage can be further adjusted
according to the hardness of the rock and the degree of fragmentation required.

Load the explosive into the powder hole t
o a depth of 1/5~2/3. — 115 —
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4. Blast sequence: The charges in the same
column are generally detonated simultaneously; f
or multiple columns, the column closest to the free
face must be detonated first, followed sequentially
by the remaining columns. If detonators with
different delays are used, multiple columns can be
ignited simultaneously. For the column closest to
the free face, use instant or detonators with s
horter delays; the remaining columns should be
detonated sequentially using detonators with

} . ] o T longer delays. When delay detonators are 3
fﬁﬂgﬁ% . 113:%%5- yﬂ ﬁlﬂﬁ?ﬁifﬁ ﬂl}% ;!:- = unavailable and two columns of charges need to be ',-.i =
. o 7 e fa] detonated simultaneously, the minimum resistance =2 P
H_j‘ﬁlﬁﬁ ﬁ{j k5 gﬂi—l‘ﬁ“ ;El &zﬂm L -_-E, —i_ calculation for the second column of charges must L -_-E, —i_
145 =y be considered. 4 oy

TR AR R _—
B, HE PG HERANER Lot 1
R AR, BT RIEBERE, A

W3] 2 1| (U EE B B 120

Reduce the distance between the two columns by 2. ech com
- - 5 . .
() BREBES, Y500 H5—12 #HAEE () In open-pit blasting, when the rock Figure Drug hole
AR, B RAN AKX haij good integritt))/, moderlate hal::ldness, 51211 ;
_ i t water- ing, ti -
8, T A R R an be implemented using explosives. e
, . ) figuration .
B B NEEROL S Select the blasting hole location in areas with 5)3 0)8
. - . relatively intact rock; otherwise, the blast holes
ﬁ E}{Jﬂ ﬁﬁ . %i' 'ﬂU F E[vE HTJ‘ EE :FL ﬁ % may be damaged during hole enlargement.
g bk | Before drilling, clear away loose stones and avoid
ﬂi I’Eli? c E}'?L?ﬁl » E%ﬁﬁ@ﬁ s _I_ cracks. The drilling depth is generally equal to the
- v 1 height of rock to be blasted. The minimum
it Et‘&zﬁ: %g'% E ﬁ?l_,ﬁ]ﬁﬁ ﬁ% I-—-h | ] resistance line is typically taken as 0.5 ~ 1.0 times
el i t =~ the depth of the blasting hole. The spacing
FRER GO % B, B MR (1.2 1. 5”}* between blasting holes is 0.8 ~ 1.0 times the
ﬁ——-ﬁlﬁ{iﬁﬁm 0.5~1.0 fﬁla ﬁ ; A— o minimum resistance line, while the column
. 2 - = T i spacing is 1.2 ~.1.5 times the minimum resistance
1 5] B Y iR fJ\-}Efﬁ:ﬁHﬂ N.8~1.0 J;:I:? ;[J_é l line (Figure 5-13). The charge quantity is calc
- i = ] ulated according to Article Eight, and the charge
'fﬁ ’ ﬁlj B HY % 7P ‘jﬁ ﬁ % H{[ 1.2 ~ 3 ? s | type is reinforced loose bulk charge.
X ® o)
LS (B 5—13), BH RN L
At - i 7 % .
) ﬁ: ’ %%%Fﬁﬂﬂ?ﬁﬁ. & 5—13 EEdi L8 - & Figure 5- Alchemy Pot
wE. +13 Configuration

HETHEL, BRRARH

3

The line has not yet formed; to ensure the blasting effect—A————

For ease of operation, vertical is usually
adopted.

AL, WEHEREFIL, WAFAPEHL (AT HsL
#). ANEEN, TRERE (B5—14), BERTIRE/ME
— 116 —

Drug holes, if it is inconvenient to drill through the steps, can also be drilled horizontally
(should be tilted downward to facilitate loading), and when the steps are high, two layers
can be configured (Figure 5-14). The layer spacing shall be taken as the minimum resistance
of the lower layer.
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Twice the length of the charge line. The
spacing between lower charge pots is the upper
layer. When constructing roads, to avoid
damaging the slope and roadbed, a protective
layer should be left between the charge and the
slope, and between the charge and the roadbed,
with a minimum thickness of 0.15 times the
minimum resistance line.

Article 90: When dealing with loose hard soil, the
charge is typically placed in a charge hole or a charge
pot. The minimum resistance line is usually equal to
the depth of the loose zone. The spacing of the
charges and the distance between each row are both
taken as 1.5 times the minimum resistance line. The
charge quantity is calculated according to standard
loose charge or reinforced loose charge standards.
All charges must be detonated simultaneously.

Figure 5-14: Pairing of
double-layered medicine pots

4]

Article 91: Before loosening the frozen soil, the thickness and water content of the frozen
layer shall be measured. The hardness of the frozen soil and the thickness of the frozen layer are
directly related to the temperature, the duration of cold weather, the nature of the soil, and the
amount of water content. When other conditions are the same, if the water content is low and
there are gaps between soil particles, the strength cannot reach a high level; if the water content
is too high, the soil freezes into ice, and its strength may actually decrease. Only when various
types of soil reach saturated water content can they achieve sufficient strength.

At water content, intensity is
maximum. The saturation water

content of several soils is: sandy soil ayaWh Sa h+

20%, sandy clay 25%, clay

Afv
$Mother$ Kun Mother —
When loosening frozen soil, the (1--1.5)h per sea
minimum charge resistance line
equals the required loosening L
thickness, but generally should not
exceed 3/4 of the frozen layer
thickness. Otherwise, compression ’ Mother M_Other -
pits will form within the unfrozen soil, Mother Mbther
affecting blasting performance. The Mother Country

spacing and row distance of charges
both equal 1.5 times the minimum
resistance line. Charges in each row
should be staggered.

Figure 5-15: Charge configuration for
loose frozen soil

(Fig. 5--15). To enhance blasting effects, it is best to first create a free face.

— 7 —
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Loose blasting is typically applied to frozen ground, usually by using reinforced
loose charge or standard throw charge. According to soil properties, water content,
and explosive type, the soil resistance coefficient is taken as 1.7 ~ 3.0. Accurate soil
resistance coefficient values can be determined through testing.

Section 5: Chamber
Blasting

Article 92: Room blasting is used for earthwork operations such as excavating road cuts,
cutting cliff faces that constitute obstacles, tunneling, mining, and dredging rivers to
accelerate progress and save labor. Due to the high technical requirements of room blasting
and the complex nature of its implementation methods and organizational procedures, it is
usually necessary to conduct engineering reconnaissance and design before proceeding with

the operation.

Article 93 When implementing case blasting, a thorough and meticulous engineering investigation
must be conducted. In addition to ascertaining the matters specified in the relevant paragraph of Article
4, the following items shall also be ascertained during the investigation.

( EEX 14k Ll ks Lb 1 bebw [T SN N Sbr— et e
() SO|I and rock types at the blasting site, degree of hardness, and presence of cracks

T Erl FLs AT Lk 1= ol o el e e HFT aaf. —— 1. F%. 48 k. e
geological phenomena such as weathering; at the same time, the groundwater level i

should b.e,lnves\tilgatjﬂ e 7 LR Ade G T4 B w1 e T 4 A il e
(22) Terrain conditions in the blasting area and the dlstrlbutlon and structural

integrity of buildings within the anticipated hazardous zone.

Article 94 The charge for blasting can be arranged in a single line or multiple
lines according to task requirements. On flat terrain or on slopes where the
elevations of the points are roughly the same, the charge arrangement shall be
carried out in accordance with the methods described in Articles 85 and 86.

() When -the_e-le—v‘ét-i'(-)-n‘s-ofﬂﬁo-iﬁfs‘SH :cﬁe_g-r(;u_ nd differ signifi-c:a-nt-lfy, first determine the
position of the charge at the highest point, then sequentially determine the positions of the

remaining charges on both sides; the distance between charges shall be determined based
on the radius of the funnel pit of the adjacent charge with the larger quantity.

(2) When the blast height or excavation depth is large, two layers of charges can
be used (Figure 5-16). When using two layers of charges, the position of the upper
layer charges should be determined first, followed by the position of the lower layer
charges; the upper layer charges should be roughly on the same horizontal plane.
The horizontal line through the center of the upper layer charges or the horizontal
line through the lower edge of the bucket pit can be considered as the horizontal line

for the lower layer charges (F'glﬁ%% Almum charge resistance of the lower
charge can be determined as follows
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tEERaaREL
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FER&AEA
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B 5—17 TREARSEMNHT

(=) BB B, BMNEREAERBFEREHY
0.6~0.74% (E5—18 (—)), BHELZNEERRH, TiEEE
R, FREHNE SRR FERAZTETIAER, RENE
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Fh+EHE WHEBEHNELREEA--XHE, XEH

— 119 —

Layered charge blasting, the blasting index is determined according to the ground slope as

specified in Article 95. For the lower layer charge, the blasting index is typically taken as 1~ 1.
25.

TR i R TR R T
Upper charge at this high

point, distributed evenly to

both sides.

The upper medical
prescription is
roughly on the same
evel.

Charge configuration diagram in two layers 5~-16

81tech.com

Centerline of the -
charge
Charging face of the
underlay charge

‘ (1)Terraiﬁ o (2) Slope r-Jr-o-fiI-e- |

Figure 5-1 7/ Exskr=mEnHmE

(3) When blasting cliffs and steep slopes, the minimum charge line is typically
taken as 0.6 ~ 0.7 times the required height H to be blasted (Fig. 5-18(1)). When the
height to be blasted is large, multiple charges can be configured; the distance
between each layer of charges and the distance from the top layer of charges to
the cliff top shall be 1.3~1.8 times the minimum charge line (Fig. 5-18(2)).

Article 95 The charge quantity for chamber blasting shall be calculated in
accordance with Article 80. When

— 119 —
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el -+ o~ - -
- el o (1.3-1.8)h L

-{"“n B M e

1{(1) L;yer_e-a charge -
quantity (2) Layered charge
. quantity

Figure 5-18: Charge configuration for blasting
cliff faces and steep slopes

When blasting with throwing, the blasting action index shall be adopted as follows according to the ground slope:

When the ground slope is 0°~20°, n is taken as 2.0~1.75;

When the ground slope is 20° ~ 30° s+ ntake 1.75~15; H
When the ground slope is 30°~45° 4 'n take 1.5~1.25; H
When the ground slope is 45° ~ 60°, n is taken as 1.25 ~ 1.0;
when the ground slope is above 60°, loose blasting is usually
adopted.

Article 96 When using chamber blasting to
excavate road cuts, in order to prevent damage to t
he roadbed and slopes, a certain distance should be
maintained between the charge and the roadbed and
slopes when determining the charge position. This
distance is called the protective layer (Figure 5-19).
The thickness of the protective layer depends on the
overburden and the hardness of the rock and is
usually 0.2~0.3 times the minimum resistance line.
When chamber blasting is used to collect stone, block
mountain passes, or cut walls, a protective layer may
be omitted.

Design
Domain Data

Figure Reserved
5-19 protective
layer

Article 97 When implementing blasting, to determine the size of the crater formed
after each charge explodes, the length of the crater rim must be calculated first so that
the scope of the crater can be marked on the design drawing.

— 120 —
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EV-HEHE Ea - baa g (B 520 (—)) RA¥HE
A SHI T R R T

R, = hvn®+1
TeFHE Nz | f i oy E&BhEE (H 5—20 () TR
“'ﬁ:: |

Ry = hv/Bn? + 1

(=) Famp (Z) Haum

B 5—20 MWAmahek

A Ry M R—— AR KE (k)
f— R, RIEMHEEFLR SO WE

& 5—6 E_ﬁ g 1§

MEHEE 7 "
L8|G, KB EWE O R
20° ~ 30° 2~3 1.5~2
30° ~ 50° 4-~5 2~3
50° ~ 60° 6~7 3~4

The edge line of a funnel pit on semi-flat terrain (Fig. 5-20(1)) and the lower edge
line of a funnel pit on a slope are calculated as follows:

R, = hvn®+1

Calculate as follows at the upper edge of the funnel pit in the slope terrain 1 (Fig. 5-20(1I)):

R, = h+/Bn? + 1

(1) Flatterrain o
'(2) Sloped terrain

Figure 5-20: Outline of the

Puchou Pit
In _F - - — - Fa o= +om. an .o - - -
In the formula: R, and R2——the length of the funnel pit edge line (meters) )

—

3—Coefficient, determined accofdinchS (::]r-ouﬁd élépe as shown in Table

5-6
Table 5-6 Coefficient B Value
Soil, soft rock, semi-hard rock ot and monalithic
areas ]
1.5~2
500 ~ 60g
— 121 —
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Article 98 To facilitate the placement of charges, tunnels must first be excavated and
charge chambers constructed. Charge chambers are typically built at the bottom of tunnels
or on the side near the resistance line. Charge chambers should be constructed as closely as
possible to a cube shape, and their volume shall be calculated according to the foIIowmg
formula based on the charge quantity and the density of the explosive: - :

. C
V=7

In which: V is the volume of the drug chamber }

(m3) — WEE s et g .
C———Charge amount (kg) )
A- Density of explosives (kg/m3) - )

When calculating the chamber
volume, account for a 20% increase in the L A
chamber volume ~ 40% if the explosive is [
loaded in full cases or if the chamber
must be lined.

i
nﬂ
[-3
ap
¢¢
o
q
a
o
o
G

Article 99. To fully utilize the explosive
effect of the explosive, the tunnel leading to {—} a+bl2RiEd
the charge chamber shall be filled with
backfill. The length of the backfill shall
generally not be less than 1.2 times the |
ength of the funnel pit edge line. If the 09
backfill length is less than the Xe T daRma
above-mentioned value, reinforcement shall
be applied using retaining boards and
supports (Figure 5-21). To ensure the backfill
is compact and free of voids, sand, soil, or
sandbags may be used for backfilling. During
backfilling, no forceful tamping shall be
applied within 1.5 meters of the charge Figure 5—2WamE=msi%
chamber opening. In flat tunnels,

Pay special attention to filling the top area. When packing, always ensure protection of the
blasting circuit.

Section 6 Co
mpressive Blasting

Article 100: Compressive blasting utilizes the compressive effect of underground
explosive charges on the rock mass to form a compressed void, achieving blasting
methods required for engineering purposes. Compressive blasting is used to construct

— 122 —
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Construction, internal removal is minimal, which can accelerate work speed; the construction
has a certain resistance, and generally does not require covering except at the opening.

Compressive blasting is suitable for various clays and loess soils with good plasticity
(sand content below 30%, water content around 20% ~ 30%). The properties of the
explosive have a certain influence on the compression effect. Ammonium nitrate
explosives have high power and moderate sensitivity; the compressed chamber walls
are dense with no large cracks, making them suitable for constructing compressed

blasting chambers.
Article 100: The open face is a compressed blast hole construction method. It is crucial to
the success of the operation, directly affecting the strength of the blast and the size of the

personnel involved. Improper handling can impact the work. A single charge that forms the
blast in one operation, or the first charge in a multiple-blast formation, is called the open face

charge.

(1) Construct level (or sloped) tunnels. The design of openings for level
and (sloped) tunnels must meet tactical requirements, ensure sufficient
safety thickness, and reduce excavation work. Openings should be located
on steep slopes with adequate height. When the slope is less than 25°,
constructing level (or sloped) tunnels is generally not suitable; if
onstruction is necessary, the gentle slope should be converted into a steep
one, and the portion excavated upward should not exceed the original slope

line (Figure 5-22).

e g o
Lim B e % P dTh
,remove some of the |
e

reach

A A ek dx a4

B. Slope A' A b B b 2 1 i s A
* inclination angle B, modified ramp corner

Figure 5-22 converts a gentle slope
into a steep slope

1. Determination of the minimum safe thickness ha: Utilizing a ramp for leveling (inclined) tunnels

When blasting, the distance from the charge axis to the slope edge is called the
minimum safe thickness; when performing slope tunnel opening blasting on flat terrain
then the distance from the charge
axis to the ground — 123 —
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FRohm/ N ELSREE (A 5-23), itHEALmT.
h, = aFD

T BT ERE CK)
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D—THHERITER (k)

x5~ BMNZeBEEH.E

A : h

Tl pei gt 2etaatactas 8<-£ <15 15«:%-_@30
NIEEEE 4 55 | 48 | s
F5—8 KHESKEREMBHEARE FE
a« | o | 5 15° 4_ 250 300 45°
F | 100 | 095 | 09 | 085 | 08 | 075

o4 —

81t Safest Thick
'om Image23

referred to as the minimum safe thickness (Figure 5-23). Its calculation
formula is as follows:
h, = aFD

In which: h is the minimum safe thickness (meters) |

ﬂ_._,coefficient, consult Table 5-17 based on the L/D value; typically 4 is used.

F—Coefficient determined by the angle between the
charge and the horizontal ground o, see Table 58

D111 Construction Design Diameter

(meters)
Table 5#—7  Minimum safety thickness coefficient a value
88 8L$15 15 30
D 5
& a
Coefficient F of the angle between the charge
and the horizontal ground
— 124 —
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2. Determination of the blank length L: The blank length is the length of the
uncharged section of the hole from the end of the charged column to the hole mouth
(Figure 5-23). It is a measure taken to ensure the successful opening of the blasting
excavation. The magnitude of the blank length is proportional to the diameter of the
opening excavation, and its length is calculated according to the following formula:

’
I = aeD
Wuzhong:L—Leave blank length (meters) _ )
a-——Safety factor, see Table 5-7
e B Lg.a_v_e blank cgeff-iaent, based on the c_I'w:arge_énd_the siobe of the-slope or the horizontal ground

Angle- determined, see Table 5-9

D——Same meaning
as above

Leave empty length coefficient e value

85° ~90°

3. Determination of the charge |
ength L: It is determined based on the
drilling depth capability of the
perforation tool and the maximum length
of the charge that can be loaded into the
charge hole (up to 8 ~ 10 meters). When
the tunnel diameter is within 2 meters,
the charge length shall not exceed 4~ 5
times the design diameter.

((2) Construct a vertical shaft. Opening. [

The location should be chosen on relatively flat terrain.

—aa

) Top,ht.f;é cha_rg:e sh;uld-bé -ir;serted vertiéally into the central
charge hole at the bottom of a flat-bottomed pit pre-ex'cavated ( Figure 5.24 Flat-botto
Fig. .

J | med pit shape
5—-24), the upper-end of the charge and the
bottom of the flat-bottomed pit
ZB4#ET, to reduce the backfill and ensure the strength of

the opening.
The dimensions of all parts of the sunken work are determined according to the diameter of the work and the soil conditions, and
generally follow the following:

Empirical formula
calculation:

— 125 —
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(—) WRT M ESRBNREIED, nT#E 5—25 R
T, A ERAFBRE -PHIEREMZE, HEHAKRBZGE R
BRKKRIEAHN BN 12~ 273,  FHEABELAINIMEERT
HERR 174~ 173,

FHERREH

525 BIEAGESEREBRLRE

(220 F (8D BUEH MBS U T A elms.,

. BRAYR: BAREH/NT 60° ERGHBESRE —,
FHBMWEGILINY 174~ 173 THELMKE, 7058 51— 2 1 8x
EACE 2~3 P RIRHAEHEMELS (THEEBANF 1.5 K5,
BEE2T; THARE 1.6 KU ER, BE34T), REENT

HERKN 172, BARKHNARAIGALK LB BEMN 1/3 ~
172 (E 5—26),

h=1.5D
D,= (2.7~3.3) D { LF#5AT, BTEAMHE)
D, =1.2D

Article 102 After opening, if continuous compression blasting is required to
continue advancing, when performing continuous compression blasting, at the
junction between the voids formed by the two blasts, the soil behind the second
blast is squeezed outward, resulting in a bottleneck phenomenon where the void
diameter is significantly smaller than other areas. To eliminate or reduce this
phenomenon, one or more auxiliary charges may be set at a certain position
around the main charge of the second blast, causing the main charge and
auxiliary charges to detonate simultaneously, thereby preventing the soil from

being squeezed outward during charge detonation and forming a bottleneck.
(-) Auxiliary charges for continuous blasting in the original direction may be placed as shown in Figure
5-25.

Arm, set a ring-shaped auxiliary charge around the main charge, with a charge per longitudinal meter
equal to 1/:+/3 of the main charge per longitudinal meter. The length of the main charge exposed outside
the hole is TOLEC.CO=stvyia-13.

TX a4 ol B ke e
Annular Auxiliary

r’ * AE
(-)Longitudinal . Y =

section (II) Cross-section

Figure 5-25: Charge configuration for continuous
blasting along the original face

!i' I AN A - B YR T V-V o P S AR AL ©F BN I T T S A A
(2) Auxiliary charge for turning in flat (inclined) tunnels shall be set up according to the following methods. t a

1, Acute-angle turn: The turn angle should be as small as possible, preferably less than 60°. The main charge
should be placed close to the turning side, with the charge hole exposed by approximately 1/4 ~ /3 of the work
diameter on the side of the turn. On the side wall of the turning side

Configure 2 ~ 3 auxiliary charges spaced equally (install 2 when the structure
diameter is less than 1.5 meters; install 3 when the structure diameter exceeds 1.6
meters), with a length equal to

12 1 3~/ of the structure diameter,
12 5 26
and a charge per longitudinal meter equal to / / of the main charge per longitudinal

meter (Figure — ).
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=y WEH
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{ (-)FlatE () mexm
(II) Cross-section
ring

Figure S-26 Charge configuration for
acute-angle turn

2, Vertical orientation: The main charge fills the entire length of the charge hole. Five charges are
placed on both walls and the top of the main charge, each with a length equal to one-half of the
structure's diameter. The distance between the two side auxiliary charges is slightly greater than
one-half of the structure's diameter, and the charge per longitudinal meter for each auxiliary charge is
one-half of the charge per longitudinal meter for the main charge (Figure 5-27).

Turn tunnel main
charge auxiliary
charge must

E— el g et
Fﬂ) P;lngn;i et (IT) Section vie
Weir w

Figure 5-27 Charge configuration for
vertical orientation

3. Turning from a vertical shaft to a horizontal shaft: the charge at the bottom of the vertical shaft should be appropriately increased.

, Create vertical pits with a tapered shape (narrow at the top and wide at the
bottom) to facilitate the operation of the horizontal tunnel.

The transition from a vertical tunnel to a horizontal tunnel should include auxiliary
charges to prevent damage to the vertical tunnel when the horizontal tunnel is
compressed by blasting. The configuration of the auxiliary charges is shown in Figure
5-28. The straight section is generally taken as — 127 —
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0.4m, the total length of the U-shaped section equals the design diameter of the tunnel; the
charge per meter of longitudinal length is 1/3 ~ /2 of the main charge per meter of

longitudinal length.

81tech.com

E5—28FE B FIEBRAELE

Settings for various auxiliary charges must be placed tightly against the chamber
wall and secured firmly. If the compressed narrow chamber has significant cracks or
contains a high sand content resulting in low strength, the amount of auxiliary charge
should be appropriately reduced. If the diameter of the bottleneck section does not
meet requirements, it can be enlarged using manual cleaning or small charges for
blasting.

A T O e e EF . Ef. et B3 WE—a .
Article 113. Construction of compressed blasting works is generally |mp|emented accordmg to the foIIowmg steps: ﬁ
]

1=
((1) -

Callb{ﬁlonf Al W L v whre Fal Pl fe 2w 2 .. .
1, Slope (inclined) tunnel: When the slope inclination exceeds 60° and the helght is 5|gn|f|cant .
T 1 e 2P AT oir B e o =1 Am £a R
h]

Open-face charge configuration may be horizontal; at 30° ~ 60° the charge may be
inclined 20°~ 30°, i.e., =20° ~ 30°, with a maximum not exceeding 45°.

~ = ] Y i Y A
2. Vertical shaft: To reduce the fall of soil fragments after blastlng W|th open -face charges a

flat-bottomed pit should be excavated in advance. The slope of the flat-bottomed pit should be as
smooth and neat as possible; the bottom should not be excavated in the first pass, but rather a
small flat-bottomed pit depth should be left for subsequent hole enlargement. After the
enlargement is completed, the full depth should be excavated. The dimensions of all parts of the
small flat-bottomed pit are determined by the enlargement diameter, and the proportions are
roughly the same as those of the large flat-bottomed pit (Figure 5-24).

(2) Perforation: The required blasting holes can be opened by manual .
or mechanical methods.
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(3) Bangkang: The charge of small straight charges or charges for small straight
charges expanded by detonating cord can also be calculated according to the formula in
Article 82, where D is the expanded diameter.

Charging for reaming should be preloaded into prepared paper tubes (diameters
as shown in Table 5-10); the length of each paper tube should be approximately 30 ~ 40
cm. Then, cut a detonating cord slightly longer than the hole depth, place it between a
thin bamboo strip and the explosive, and tie it together (see Figure 5-29). If there is
water in the hole, add a plastic sleeve.

Table 5-10  Chamber charge or detonating
quantity for reaming

— = = A s )
Construction

——diameter (m—————— —
Bore diametgr (cm) \]‘ )L } ‘
T - 1 ] [

LA Ft - 2 }

Bore charge (kg/m)

Dlameter of the ’ } ]

Cha'rgc ter -

ron LA —— st 4 B

Detonating cord } r o | i | x I |
-guantity {piecesy——-——

Explosive density is 0.8~0.9 g/cm3.

K

. - R g
|
T T g S L T Mkl 1 ‘_.. Hmﬂ '—"'_-

Figure 5-29 Bundling of
expanded hole charges

When using detonating cord for hole enlargement, cut the required length of detonating
cord according to the hole depth and diameter, bundle it, and fix it to bamboo strips (planks).
The number of detonating cord strands for hole enlargement can be calculated using the
following formula:

m = SOK Ad?

In which: m--number of detonating cords for
reaming (pieces)

— 129 —

China National http://www.81tech.com
Defense Technology
Network



K. A—FEXFABEAT+"%
& AERE (K)
HRATLHEMTLFRERERE 10,
P ILe, P LA FR|RARNKNN SAOEF, A%EHE
#.
() A 2 e 2 A
Hakzapt, MAMEHEEED, THGEEEHARKK
M EHL, PRI 1~3RESBE (P HHLE, #FF
TREE), RERMTHE (%) XiF, AKSERER RS RR
Al ({8 5—30).

H5—30 FTERHMML

2. AAWIRAN, ASERERRTRAMNtRERELR
T ERARWEAR, REE LERQES, PRI~ 3
MFRE, FHERAHPBREBLE, DRIEREE,

EGERT, AEHEBSHANBARYY, NENrEOR
BT E S 60 (FH5HE) RER, UsinhEg o
I ERGA (B L BA 8 B C B 500 KL,

(L) JFO#: KBRS, REFO, HATRIRE
HEE, HREZPRANK L, BIFEAD, LIEKEEL R
TSR,

(FN) FESRARME. R 88 50 DR 1% 10 T S 46 HY S J7 10 i 4
VLR b M E R R R A, B S

— 130 —

K. A one meaning same as Article 82

d1 design reaming diameter (m) )

The number of detonating cords for common fortifications is shown in)TabIe 5-10.

When enlarging the hole, the unended of the enlarging charge or detonating cord
bundle should be level with the hole mouth, and no filling is required.

((Ai) thdliné;?ndl pa&king ;)féx_ﬁloéi-v-es_and ir;itiafi-;é detonation:

1. When bundling packaged explosives, if rolled ammonium nitrate explosives are .
used, arrange the explosive rolls according to the charge per longitudinal meter,
place 1 ~ 3 detonating cord(s) in the middle (with one slightly longer to facilitate fuse
installation), then secure them with bamboo strips (planks) and tightly bind them with
hemp rope into a cylindrical shape (Figure 5-30).

Figure 5—30 Bundle of Main
Charge

2. If auxiliary charges are used, they can first be bent into the required shape using stiff
wire or bamboo strips according to their dimensions, then wrapped with explosives on top.
A 1~ 3 detonating cord should also be added in the middle and connected to the detonating
cord of the main charge to ensure simultaneous detonation.

Ea | 41 WA 2 A Ky R, B TR P R PR — b ke

3. Before blasting, thoroughly clear personnel and materials from inside the tunnel.
Pay special attention to the safety zone within approximately 60° in the direction facing
the entrance (for horizontal or inclined tunnels) to prevent injury from shock waves or
flying debris (individual pieces can sometimes travel up to 500 meters).

(5) Open the mouth and clear the slag: After the charge explodes, quickly open the
mouth, manually or mechanically excavate the empty chamber, remove the rolled-in residual
soil from the chamber, and repair the exit and entrance to facilitate continued work and |

continuous blasting.

(6) Continuous blasting: Depending on the actual conditions, continuous blasting
along the original direction, continuous blasting with a horizontal pit turn, and
continuous blasting with a vertical pit turning into a horizontal pit may be i
mplemented. For specific methods, see the next section.
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Article 102,

(7) Mouth clearing, processing, and covering: Generally performed after tunneling is completed. To
prevent collapse at the mouth due to repeated vibrations, temporary support may be installed after the
tunnel has turned twice and the total excavation length reaches 100 meters. If mouth collapse prevents
construction and covering becomes necessary, the covering layer must be flush with or slightly recessed
relative to the structure wall. The integrity between the covering and the structure wall must be
maintained; otherwise, the covering layer may be damaged by the shock wave or ejected from the tunnel

entrance.

Section 7 of the preparation
and loading of the medicine hole,
medicine cavity, and medicine pot

Article 104 When implementing blasting with stone and soil, the charge holes and
charge holes used for loading explosives may be opened by machinery or manually;
when the compressibility of the soil is good, they may also be formed by detonating
cord bundles or small parallel charges.

The medicine pot is located at the bottom of the medicine hole (medicine cavity),
Chamber formed by the explosion of a small amount of explosive
(Fig. 5-131), applicable to medium-hard to

blast the rocks and soil below; in hard

Generally not recommended for use in rock.

LR R N1 TS
(—) Before O e e

(RN T

i expanding the (I) After blasting
according to screw expansion

Calculateas =

follows: . .
Figure 5-31 Composition
of a mud pot

C. = K,C

— — ) T AT HE = e o R Lk e e i - om

In this formula: Ck--the charge of explosive required to create a charge hole (kg) )
Iié—-explosicgnkcé&ficﬂ:ﬁf:-see Table 5-11 |
C-1 Estimated amount of medicine to be }

loaded into the medicine pot (in grams)

— 131 —
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Table 5-11 Explosion Coefficient Ko Value
Coefficient
—Kevalge———
0.003 ~ 0. 005
0.005 ~0.01 L

Frozen clay and fine sandy - 0.03~0.06
soil
Various hard shales, gypsum, coal, medium-hard shales,
medium-hard argillaceous limestones, and porous joints. 0.05~0.10

Weathered jointed clayey sandstone, hard mudstone,
hard limestone, mudstone limestone, clayey limestone,
clayey sandstone, sandy shale, anhydrite, compact
limestone, sandstone, sandy limestone shale, heavily 0.10~0.20
weathered granite gneiss CCO

When the calculated charge for blasting is large, it can be divided into multiple
stages. When using two stages, the charge is allocated in a 1:2 ratio; when using
three stages, the charge is allocated in a 1:2:3 ratio. During multi-stage blasting,
wait for the blast hole walls from the previous stage to cool (approximately 30
minutes) before filling with explosives to continue blasting. When creating blast
holes in soil or soft rock, the holes do not need to be packed; in moderately hard
rock, pack with sandy clay to a depth of 20 ~30 cm.

Article 105. The gun barrel and the gunpowder pot are usually filled with ammonium nitrate
explosive cartridges. When filling, the gunpowder should be packed tightly while being inserted.
The electric detonator or the ignition tube is usually placed in the middle of the filling.

Backfill with clay mixed with coarse sand (or crushed stone)

The charge in the borehole is usually pre-bundled, placed on the ignition device, then
lowered to the bottom of the borehole using a rope, and finally backfilled. After filling
20 ~ 30 cm, gradually tamp it down. When tamping, start light and gradually increase
pressure, work from the periphery to the center, and take care not to damage the
detonator leads or fuse and detonating cord.

When the charge quantity is large, an initiating device should be manufactured to
ensure reliable detonation of the charge. Initiating devices are typically made of TNT.
During charging, the initiating device is placed in the center of the charge.
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Chapter 6, Co
mponent Blasting

Section 1: Blasting of
Timber

FE—HBZ 7% Blasting timbers and square timbers are usually charged with external group
charges or straight-line charges.

Blasted logs are usually charged with group charges.
The charge should be tightly pressed against the log; the
charge position may also be shifted forward (Fig.
6-1)@1tech

IET o bl ol e as

e Y [_=]
1) Fix the charge using wire and two wire nails (2) Fix the charge using rope

'l' h) Bl s e td fpE W A e B o
(

Figure 6-1: Blasting round logs with
group charges

Blasted timber is typically loaded with grouped charges or straight-line charges. When the long

side of the timber cross-section is large, straight-line charging should be used; the charge should be

placed on the wider side of the blast face, with its length equal to the width of the timber (Figure
6-2). The charge should be secured with ropes, iron wire, or two-pronged nails.

—_— 13') -
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A~
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FAiE.

C = KF

B 6—2
FHHEHFEZIRHE T K

B MANE: CHEASERwE%

B 6—3 FEKTETEHHFE

When blasting wood in water, the charge
can be placed on a floating board or small log,
floated upstream along the target, inserted i
nto the riverbed at the lower end, and then
secured on the water surface with ropes or ir
on nails. Alternatively, the charge can be tied t
0 a rope band and placed in the water for
securing (Fig. 6-3).

When felling trees, to ensure the tree falls in a
specific direction, the charge should be placed on the
side where the tree is intended to fall.

When blasting logs and timber, the charge quantity
is calculated according to the following formula:
Blow up timber with parallel charge

c = kF81tech.com

FE o sl rer b M0 e e A A e e . .
Fixed small face wooden rope control charge depth fl 7

!f

[
f

h
i

f—% - leofo b —
(1) Pack the charge on small
planks (wooden boards).

(II) Charge system is on the
assembly

Figure 63cxsmessmmss
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In which: (— grade explosive charge (grams))

)

K—-Wood resistance coefficient, see Taljle 6—1

v Fracture surface area (cm?)

Table
6-1

Weak Wood (Poplar,
Willow)

Medium-hard wood (pine, fir)

Hardwood (Bottle, Cypress, Oak,

Clhact 4\
CIresaTaty

)

Wood resistance
coefficient K value

Live trees or
recently felled

When using low-grade drugs, increase

the calculated dosage by 50%Ttecn.com

Article 107: Blasting dense wooden stakes
using group charging: The charge should be
placed in the dense bamboo fire. According to
the number and position of the bamboo stakes,
one charge (Figure 6-4) may be used, or
multiple charges (Figure 6-5).

When breaking up a dense log raft, the charge
quantity shall be calculated according to the f
ollowing formula:

"

®_ 9

@Et@ & @3

A

@ @ l D ?@*
%
\\ 5 /f
\\\ L ’r/

Figure 6—41 charge sets
for blasting densely
driven wooden stakes

e o

—
4

Figure 6--5: Blast with two group charges to
detonate densely packed wooden stakes.
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C = 30KDF

In this formula: C—amount of medium-strength explosive (kg) )

K———coefficient of resistance of wood, determi-ne from Table 6-—1 o

D—HEEARERARANERHAARKIA CK) BIFFE,
B ROE S AEIMARIEE R (K)

The above equation also appliesito underwater blé'sting of cIEsgly spaced wooden piles.

%£—BE/\1+/\% When removing tree roots by blasting, the charge quantity shall be
determined based on the type of tree, the age of the roots, the extent of root spread, and soil
conditions. Generally, the charge is calculated based on the maximum diameter D exposed
above ground, with 10 ~ 20 grams of explosive required per 1 centimeter.

The charge is placed at the bottom center of the tree root, close to the main
root, at a depth equal to 1~1.5 times the tree root diameter. The boreholes are
drilled with a steel rod or a seven-point drill. The charge length shall not exceed
one-third of the borehole length (Fig. 6-6); the remaining portion must be

packed. COIM
D
A _ One
— s ignition

- -, - tube S

[ =,
o v R
A0 ,j Vi
- _— J =
B Yy o ol G -
' & B
' T
. “f;:-;g e
BILAT EST 4%
{1 -'__-. ; J.\"' = I}

Figure 6-6 Blasting of the
tree root

Section 2wttt

Article 109: When breaking steel plates with explosives, use a linear charge. The
charge is distributed across the entire width of the plate, and its height shall not exceed it
s width. If TNT blocks are used, when the

— 136 —

China National http://www.81tech.com
Defense Technology
Network



BRI NR A LENT | b A R UUHER -Fied, AL Im 2553
W, DLARIESENT; e -SYHEASEE LU, R -SRI
HAMAgRI e, A Rk (B 6—7) s
HEW o

Hoe—7 HEMREELHREE
FEBTRI IR TP R 525 B ARIEMBUR R, 2 903 F =21

TEWT L S 2.5 ~ 10 R St ad .
C = 10HF

A C——HREZEEE ()
H—W R (%)
F——HARME i s i A (e k2)

WM 2.5 BT B4R .

C = 25F
A ¢, ——EYHE LR

SRR 2.5 BTN, Ui&EE | BErSE—5
— 137 —

H & E FH Rz M http://www. ..com

When the number of drug blocks on the fractured surface of the steel plate is insufficient to fill
a single row, additional drug blocks should be added to fill the row, ensuring complete fracture; if a
single row cannot be filled, multiple rows may be used. If, after filling one or more rows, there are
remaining drug blocks, they may be placed in the center of the upper section (Fig. 6-7) or additional
blocks may be added to fill the row.

Explosive
81tech.com

Figure 6-7: Charge configuration for
bursting steel plates

The charge quantity for the linear charge that causes the steel plate to rupture is calculated
according to the following formulas, depending on the thickness of the steel plate:

Blast through a steel plate with a thickness of
2.5~10 centimeters.

C = 10HF

[ 1 - Ll a . =a 'l - - . .
In which: C-——the amount of medium-strength explosive (Qams)

H-—Steel plate thickness (cm) )
F—Cross-sectional area of the steel piéte explbsion fracture )
2
e e e RO .
When breaking through steel plates with a :
thickness of less than 2.5 cm:

C = 25F

In which: C, F——have the same

MR KA HBEFPONE QUALIOTY, 1vh e e L
When the steel plate thickness is less than 2.5 cm, it can also be arranged with

one column per 1 cm of thickness.
P : — 137 —
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200 EIERBLIRAEIT R, WIREERY NI H R EELR

If multiple layers of steel plates joined by rivets are to be burst, and the
charge must be placed on the rivets, the height of the rivet head on one side plus
the plate thickness shall be used for calculation. If gaps exist between the plates,
the gap thickness shall also be added.

When detonating the armor, the charge quantity should be doubled compared to the amount calculated by the above formula.

Article 110. When blasting steel beams, the charge quantity shall be calculated in accordance with the formula
specified in Article 109. However, when determining the charge quantity based on thickness, an additional charge shall
be added to each pair of angle steel tightly abutting the flanges.

2~4400g TNT block

Since the cross-sectional thickness of steel beams varies, when arranging the explosive
charge, it should be distributed separately in the corresponding parts according to the
charge quantity required for each component.

The charge is usually pre-wrapped into the required shape and then fixed to the steel
beam. To ensure simultaneous detonation of the charge, connecting charges are used to
connect the charges in the flanges with those in the web (Fig. 6-8).

LW o Lok
Charge in the top flange

T W b L e
Charge in the

bottom flange

Figure 6-8: Arrangement of the
charge on the steel beam

When blasting steel beams, group charging may be adopted to simplify operations:
according to the steel beam's cross-section, the charge is arranged in groups.

— 138 —
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Shape of the face, place the charge on the web or flange (Fig. 6-9, Fig. 6-10); the charge

quantity should be increased by 100% compared to the amount calculated by the
formula in the first hundredth of the page.

i 6—0 FHEEN

Figure 6-9 Using the Ji Mengjie Special
Package n.com

AR C O

Figure 6—
10

Use group charges to blast
through the I-beam.

When breaking various steel beams with different cross-sections, the
arrangement and fixation of the charges are shown in Figures 6-11, 6-12, and 6-13.

|||"-|'|| w ———
o [} Q
INIEE
||"1 |
3 o 6 o _
—

Figure 6-11: Sheared box
girder
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Supp‘c;rti;w-g the unboard of Fu Yao

Figure 6-12: Blast fracture of a truss
bridge girder

81tech.com
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Break the suspension rod or inclined rod Figure 6—13

Article 111 When blasting steel cables (round steel), the calculated charge of
explosives is typically divided into two groups, each tied to opposite sides of the steel
cable (round steel). Each group is connected to a single instant-acting detonator or
linked with a detonating cord to ensure simultaneous initiation, thereby severing the
cable through the shear force generated by the explosion of both charges (Figure
6-14).

When blasting steel cables (round steel), the charge quantity is calculated according to the
following formula:

In which: C—amount of medium-strengtFﬁ explosive (grams)
d diameter (cm) of one steel cable (round
steel) )

Article 112. When blasting steel pipes, the charge configuration is placed outside
the pipe, surrounding its circumference at 2/3 ~ 3/4 (Figure 6—15).
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Ignition tube share
most business

Blow up the steel cable with
two group charges, Figure 6--14

Figure 6-15 Configuration of the
cut-off steel pipe

The charge quantity for blasting steel pipes shall be calculated according to the formula in Article 109.
When the wall thickness of the steel pipe cannot be directly measured, it may be blasted using a 200 g or 400
g block of TNT (if a 200 g TNT block is used, the 2.5%10 cm? surface shall be in contact with the surface of |
the steel pipe).

Section 3¢, A, BELTFME
Blasting of Concrete Members

Article 113 When blasting bricks, stone, concrete, and reinforced concrete members,
external or internal charging may be adopted according to the situation. When blasting
with external charging,

— 141 —

China National http://www.81tech.com
Defense TeeRnelogy
Netwerk



thlk ¥R Bf R, ArGtEEE,; RAREAEEN ., {EHT
EIFR s, RS RIEK, HWRERR D,

B, G, BELIAKGERELSEASH, EXREEA
¥, HHIRREEAKRE, RIRBAEAMEA, T REHELE K
i, AN A RAFLBEL. RARTERL., ©EmMUIRE,

FEHIRGMAEET RIS,

C = ABR®

A C—PREUSAHRE (TR)

A— MBI TR, BHE —2HFE
B—HEERYN, BEH3HE
R— I (k)

B RN EEDRHE,

C = ABR’L
A% C. A, B, R—EXF LI

L EHEE (k)
Fo—2 HMEMOEHMAH

) H ¥ % b5 R¥ Al
A7 5 e 4 50 7% i -

A B Y 0.77

Lhrafig) 1.08
/K T8 BV 5 BT 00 0% 1% 1.24
4w 8% ik - 1.45
HeEt 1.80
MRS T (R EHOR S - RS YEWHH D) 5.00

R BP R ERE PR TGS, RREZS R BRI,
A T2 R AR B P 1 H 2 B % i S0 % .,
2 RN R R A R, R R —

— 142 —

[ E B Rl 37 http://www.

. com

Short preparation time and high explosive charge required; when blasting with internal
charges, a substitute chamber must be opened on the target, resulting in a longer
preparation time but requiring less explosive.

When blasting brick, stone, concrete, and reinforced concrete structures, group
charging is typically used. When the target thickness is not large, line charging may be
used. To limit the dispersion of fragments, hole blasting may sometimes be employed. The
charge should be backfilled as much as possible with soil, sand, or similar materials.

The amount of charge for group charges is calculated according to the following formula:

In which: C- Intermediate Explosive Charge (kg)
1. Material resistance coefficient, determine from Table 6-25
—Compaction coefficient, determine from Table 6-3
_Désfrdcfibh_Radiué (?Ineters)

T HEE s & ot dnhEh onm

The charge of a parallel cartridge is calculated according to the formula ch.com

STTEABRL

In which: C, A, B, R - same meaning as above

A b o — P
L Length of charge (meters) )

Material resistance coefficient A value

oo ol Wl e £ el § o

Brick walls made of li
me mortar: not sturdy .

o et a1 EA = . =m [
Brick walls made of cement mortar

walls made of ashlar masonry

Reinforced concrete (only when the concrete is shattered but ) o
the steel bars are not broken)

HHA _y Ak T eSS B S b A e M e P ot L. kb e e e e e e

.
Note: Coefficient values in the main table refer to medium-grade explosives. Low-grade explosives are used only for internal charges, such as

E‘x-térn-alr k;l‘ast_i-r:-gi s.fal-i:créés_e-ér'wé ‘ca-l-c’u‘l-;tea-charge by 50%. K o
M e e i e e e e aerm mea re m— e an . -
2. When hard materials have cracks, the coefficient val ¥‘q
ye is reduced by half.

— 142 —
China National http://www.81tech.com
Defense Technology

Network



FTo—3 MERMBHE

g SR T

HEEX¥ESB

THEY

HEAEY(LR)

1.ERW (A EFEZY)

9.0

50088 MEERE L 6.5)

2. HEHEF

6.0

4.5

3T H 4R 1/3 BEE 25 h

1.7

1.5

4 TR AR bR

1.15

5. EHE S HEs LD

1.7

1.5

— 143 —

Configuration
of the charge

1. On the surface (external
charge)

2.Inthe
medicine box

Fill in the coefficient
B value table 6—3
B Packing

Factor ———
There is a plug (soil) )

5.0 (6.5 when blasting reinforced
concrete)

3. In the blast hole with a charge depth of

1/3 of the target thickness

4. In the center of the
blasting target

5. In the soil of
abutments and

retaining walls NA
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Defense Technology
Network

— 143 —

http://www.81tech.com



F—E—THEF BN RR A R A A A2
R A IER v — SR AIEE

(- ) FHEBEZ BN, éh%f’:fbk--*ﬂﬁﬂﬁ iﬁ%’h‘lﬁjﬂﬁﬂa
B TR0 2 45, TR DR 40 8, B AL Y 5
B AR IR WERY, RSP R S TR R ﬁé’l‘iﬁ% FiEREH
ik, MRS THREBIEA 12 ("e6—16 ( -)),

2R~
Z4 ’“’\’d’ |7 7 "*é;;/” *4? 7

-2R—

=) BTN RNEE

e
LARARARAHAN.

(=) ®iFEsL BHEHEA ORISR EE

B 6—16 RS Er 8% 4 f 8

Article 114. Blast walls are usually loaded with concentrated charges or straight-line
charges, and the charge quantity shall be calculated in accordance with the formula
specified in Article 113.

-’

() Use group-charged blasting on wall sections: arrange charges in rows with a
spacing equal to twice the charge interval of the main charge. To reduce the number
of charges, select the blasting location above the window sill. When blasting with
partial charges, the radius of destruction equals the wall thickness; when blasting
with full charges, the radius of destruction equals one-half the wall thickness (Figure
6-16(-)).

r—-—z&

Flat wall
thickness .

(2) Surface damage radius exceeding the
scarp wall

Wf%” T,
A ininin dzn

(3) Damage to the surface of the wall in the direction of the
fragment's flight, not reaching the limit of fragmentation.

Figure 6-16: Charge configuration for
blasting a wall
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To accelerate the rate of operation, reduce the number of charges, and
increase the radius of destruction, charges are configured (Figure 6--16(2)).

If it is necessary to restrict the direction in which fragments scatter, the charge should be biased toward the wall in the direction of

fragment scattering.

face, its damage to the flat shall not reach the wall in another direction (Fig. 6-16 (3)).

(2) Blasting walls with parallel charges: When wall thickness is small, parallel charges may be used;
the radius of destruction equals the wall thickness, and the charge length equals the width of the blast

section.

(3) Blast walls using the perforated blasting method (Figure 6-17): The number of drug holes is usually not less than two rows; the |
ength of each drug hole is 2/3 of the wall thickness. 2/3 of the hole depth is loaded with explosives, and 1/3 near the hole mouth is packed.
The spacing between drug holes and between rows is taken as 1.5 times the wall thickness i-:. If it is necessary to prevent fragments from
flying, wooden boards, steel plates, sandbags, or straw bags can be placed over the drug loading position. A protective plate can also be
installed at a distance of not less than 2-3 meters from the drug loading position. 8Ttecn

Figure 617: Destroying a wall using
percussion blasting.

Article 115 When blasting bricks, stone, concrete beams (columns), external group .
charging is usually adopted; when the target thickness is not large, line charging may
also be used; when conditions permit, hole blasting may also be adopted. When
blasting single bricks, stone, concrete, and reinforced concrete beams (columns),
external group charging is typically sufficient; the charge configuration should be on
the long edge face of the beam (column) cross-section, the destructive radius of the
charge should be taken as the short edge length of the beam (column) cross-section,
and the destructive radius should completely cover the entire cross-section; otherwise,
the number of charges should be increased or line charging should be adopted. The
charge quantity shall be calculated according to the formula in Article 111.

When blasting reinforced concrete beams (columns), the charge wall calculated by
the above formula can only scatter the structure. — 145 —
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REE L, AEEEBHAE (H6—18); MAFEEEHEE M
RINFERT AR, HEABREESF I ERENEHFT P RIEL 25
~507EitE, B C= (25~50) F. WHBEARMESITH Y
HEEHSRFERS, FTEAEETBHAOHENERN (H 6—
19) FIElETisg.

MEGREE L HH

& 6—18
K AF o TR B - A A 167 6 7

SRS L M MH T 2R, TR ARERE (F
6—-20), LAVEEHN., B WG EHE C= ABRY iHE, HH
REL, B WAMEERL C= (25~50) Fil#®, XMW,
HEWEH, 3 WmANERIHa,

METLEME (He6—21) —XMHER, B C=ABR’ HE
H AR BRI, i, ER0REEL, By ummiy
1~24%, BlC= (2~3) ABR®,

BT A% BEEEREENRASHEN, MTETES
SRR (E 6—22) , WAl HEME AR EFERARER,

In the concrete, do not break the steel bars (Fig. 6-18): If it is necessary to break the
steel bars while blasting the concrete, the charge quantity shall be calculated as 25~ 50
grams of medium-strength explosive per square centimeter of the area to be broken, i.e., C=
(25 ~ 50)F. When setting the charge, divide the calculated quantity into two equal parts,
stagger them vertically on opposite sides of the target (Fig. 6-19), and detonate them
simultaneously.

“ e

Charge (
c/2)

Figure 6-19:
Sheared reinforced
concrete straight
column

Figure 6-18

Only shatter the concrete, not the
rebar.

When concrete and reinforcement bars can be detonated separately, the
two-stage blasting method (Fig. 6--20) can be used to save explosives. The charge for
the first stage is calculated according to C=ABR3 to disperse the concrete. The charge
for the second stage is calculated according to C=(25 ~ 50)F to break the
reinforcement bars; its cross-sectional area

Calculate based on the cross-section containing steel reinforcement.

For targets such as construction walls (Fig. 6-21), the charge quantity
calculated by C=ABR3 is insufficient to penetrate them. In this case, to
disperse the concrete, the charge must be increased by a factor of I ~ 2, that
is, C=(2 ~ 3)ABR3.

Article 116. Demolition of buildings is usually carried out by group charging. The

building may be destroyed by blowing up the walls (Fig. 6-22).
You can also set the charge inside the building a

nd detonate it.
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CI-ABRa C2=25F=25aR

Figure 6-20: Breaking reinforced concrete beams
using two blasting methods

When destroying walls and damaging buildings, place the
%Elosive gllarge on th(g wall B]te
FEEEEFE— EHZIE Z 88 at the same horizontal

level as the window sill.

When using large charges to blast
houses, the charges should be placed inside
the house (Fig. 6-23): For houses with wall
thickness of 0.5~2.0 meters, the medium
explosive is typically calculated at 0.1~0.6 kg
'-(2-3)ABR per cubic meter of internal volume. For
houses with basements, blasting is...

5 ‘_d’ -
'.‘*
TR

'wr:"- ﬁ'

i

Figure 6-21 Blasting Rooms: The charge should be placed in the
Reinforced Concrete basement, with the quantity calculated as 1 kg of
Lateral Wall medium-grade explosive per cubic meter of

basement volume. Before blasting, wooden boards
and earthbags must be used

Block all doors and windows.

Article 117: Demolishing a water tower may result in its complete destruction or
partial damage, rendering it unusable for a short period.

When completely destroying a water tower, for brick cylindrical water towers,
non-contact blasting can be used, with the group charge placed at the center of the ground
inside the water tower; windows and doors should be sealed with bricks or earth (sand)
bags; the charge quantity is calculated based on the lower volume of the water tower,
requiring 1 kg of medium-grade explosive per cubic meter (increase by 50% for low-grade
explosive).

— 147 —
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B 6—22 SRR R

Figure 6-22 Main load-bearing walls of
the destroyed house

Be6—23 FABREAREAREE |

Figure 6-23 Blasting a house with a large

charge
SRR KIEN, AT 1.2 Figi g B E T EAAR | When locally destroying a water tower, 1.2 kg of TNT can be placed at the
i . bottom of the tank or used for external blasting of the tank. Additionally, 0.2 ~ 0.4 kg
JERE K AR, A E 02~ 04T M EBHEZLETE | of TNT charges should be placed on the inlet pipe or gate valve for blasting (Fig.
K B SR LR (P8 6—-24), | o2
MEES B+ T3 KIE, HEHAGREE LSRNy Completely demolish the reinforced concrete water tower support structure,
— 148 — |

foI]Ilc‘)q.vxéng the method for blasting reinforced concrete columns.
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- External
explosive charge
for water sugar

Medication inside
j the water tank

kb B ke

T

Loading of explosives near the water inlet and outlet
Water inlet and outlet pipe Overflow pipe South section
loading Same valve T

Hdi R EFOEH

B 6—24 Fimkie B 1 T Figure 6-24 Blasting of a brick

water tower

H:.' ’ %%ﬁ%ﬁ&g Destroy all pillars.
%_E_+}k% ﬂﬁﬁ?@@ @#ﬁ}“ﬂ@ iE) ’ ﬁjﬁﬁiﬂj;ﬁ Article 118 When blasting brick chimneys and causing them to collapse, the

charge shall be tightly...
— 149 — — 149 —
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Bea=0. 50

' R.=0. 75a

625 FRMANERHHEE

BEWGRE LR, HEFIBEERE T 05N R mEs
i, RIREAERT 12~2/3 FRE. BH4R®EC= (25~50) F
HWH, RERBEAEBEEIEN T H L,

BB R, ZEEREN TN, S4B R e
Wy v, EREA— I L s N P
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Average lining of the flue inner wall, and then packed. All openings in the lower part
of the flue shall be blocked; the amount of explosive shall be calculated as 4.5 kg of
medium-grade explosive per square meter of the flue bottom area.

To ensure the smoke screen collapses to one side, the charge should be placed approximately
inside the hole in the direction of the intended collapse; the charge hole is excaved along half the
circumference of the outer wall of the smoke screen, with a depth of 2/3 of the wall thickness (Fi
gure 6-25). The charge quantity shall be calculated according to the formula in Article 113. The
charge destruction radius in the direction of the intended collapse shall be 3/4 of the wall thickness;
the charge destruction radius in other directions shall be 1/2 of the wall thickness. The spacing of t
he charges shall be 1.75 times the destruction radius, measured along the outer surface of the

smoke screen.

A A ey

Bea=t. 5a

Ri=0.75¢

Figure 625: Configuration of the
meat-shaped explosive charge

Blow up reinforced concrete smoke windows using parallel charges placed inside
or outside the window, arranged along 1/2 ~ 2/3 of the window wall circumference.
The charge quantity is calculated according to C=(25 ~ 50)F. The charges are
positioned in the direction of the intended collapse.

Blow up metal smoke chart, implement according to the method of blowing up steel
pipes, set the charge in the predetermined collapse direction, and at the same time blow up

the control cable in the other direction.

— 150 —
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5 ¥y 285 0 SR BUHD Y B9 Sl 3k
el FERAY, ATEKBELLE 0.5 X4 FiER (1§ 7—
1) Rehsg (B 7—2); WA EERANHRES, LB C-=
I3ABRY UM, ZIEMAMANEHNBEN LR ST HEDLE
P REBIER, ARG EAERRRIR LR ST
WIRE, RGBS TR EEM 28, S M NSTHEER
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BB S BTBE, S RMAIEE, HMaifl 300~ 45°
(B 7--3), LI LEaEtym- R, B3 A R R R E,
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A FHEEEW 12 (F7—4),
2. BrEGfest, of k@ FEE A KEE 0.5~ 1 %
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Chapter 7 Bridge
Blasting

Article 119: Bombing bridges during war can quickly create obstacles, block
mountain passes, or delay enemy movements. In partial destruction, bridge piers and
one superstructure on river channels may be blown up, or only a few spans'
superstructures may be destroyed; in total destruction, all or most spans' piers and
superstructures may be destroyed.

Section 1: Blasting of Reinforced Concrete
Beam Bridges OLECCO

Article 120: Blasting bridge piers may, depending on the situation, use external
group charges, linear charges, or internal charges.

Frd e rwh A B kk- trE

( )When blasting bridge piers with (_:]rtl)up charge; ap'proprlate methods should be

adopted based on the allowable working time and the structural type of the pier.

al av=r R Whw

1. When time is abundant, open the drug hole 0.5 meters above the water surface (Figure
7-1) or the drug (Figure 7-2); or directly use external loading. The charge quantity is calculated
according to C 1.3ABR3. The destructive radius of the charge in the charge chamber and drug
hole equals the distance from the center of the charge to the outer surface of the pier. The

destructive radius of external loading and internal loading equals the thickness of the pier. The -

spacing between charges equals twice the destructive radius, and the number of charges
equals the width of the pier divided by the charge spacing.

el o £ A s B L W ek B AT Al e B I PP
When blasting higher bridge piers, the charge should be arranged at an inclined

fangle of 30° ~ 45° (Fig. 7-3) so that the superstructure collapses toward and to the side,

reventing the enemy from using the original piers.
p 'Egl"i—‘;‘.lrt:l;-{c‘l:.x.al.n_l- g Ibu-l..-gj-l-j—rpm:rJ,l.-Lu T

When blasting shorter brldge piers, the charge should be placed on one side of
the bridge axis, with a blast radius greater than half the pier width (Figure 7-4).

“h et A S b iy S R P s i T RRLE e B

2. When time is short, place external group charges tlghtlyrag.alnrst the brldge pier at 7

a depth of approximately 0.5 ~ 1meters below the water surface or at the water surface.
The charges may be supported by wooden sticks or suspended by ropes.

— 131 -—

China National http://www.81tech.com
Defense Technology
Network



152

.ﬁ%

R
NN

N

N

7

I}

NN

NN

T

(—) RFEEHRIRH L R

N

oy

N

M7— RBEAFNGEZD

1
g
#

A7—2 BREGEANES

(—) REEHERERY Ly LIy gt 1o

iﬁ1

AN
\B‘}“h
BI\.,\

N

1

(1) Drug at the bridge thickness special tech (already exceeded drug at the
sample thickness death place)

— 152 —

China National
Defense Technology
Network

Figure 7-1: Charge placement within
the drug hole
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Figure 7-2: Ammunition placed inside
the medicinal needle
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)(2)7crl1arge distribution along the bridge

(1 ) THe ch;rg:is éonfigarea irlwuor;e o
example of the bridge number. cross-section

Figure 7-3: Charge configuration for
blasting the young bridge piers

Also, the charges are stacked on the boat (on the
bamboo). The charge quantity is calculated according to
C-1.3ABR3. The destruction radius is equal to the pier
thickness, the charge spacing is twice the destruction
radius, and the number of charges equals the pier width P
divided by twice the destruction radius (Figure 7-5).

e

3, Blast H-beam or pile-type rebar

When the concrete bridge pier is about to collapse, it should be...

Two charges are set in the pile columns on the side, and in the '

other

Figure 7-4: Charge
configuration for blasting
low piers

-One explosive charge is installed on a peach column (Fig. ]
7-6). If or;ly the éoncrreiteii.;, tc;‘k;e broken up, then break upri
The length is not less than twice the blast radius, to make it easy for the steel bars to be exposed and collapse, and the charge amount
Calculate according to C=I.3ABR3; if required to simultaneously blast through the steel bars, the charge quantity shall be calculated
according to C=(25~

50) F calculation; the method for setting the charge is the same as that specified in

Article 115.
F) — Ll Lot ATh e 1t b F Y FT A T et e LI S

4. Some bridges have pre-excavated chambers on the piers; these should be
fully utilized during blasting. When blasting piers with linear charges, if the pier
thickness does not exceed 2 meters, a charge groove may be cut near the water
surface on the pier, or a linear charge may be placed directly against the pier (Fig.
7-7). The charge quantity shall be calculated according to C=1 3ABR2L. The charge
length shall not be less than the pier width.
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- [ [ T R T FR——Y L Y ] LY ST Y 1)
{ (1] Powdered charge (2) Loading explosives on boats
suspended by ropes and rafts

Figure 7-5: Blasting bridge piers with
external group charges

1/2 of a Radius of curvature and other soil parameters: h

degree -

[P T

Charge configuration for blasting

H-shaped bridge abutments Setting of the drug in the drug

trough, Figure 77

Article 120. Blasting of bridge abutments should generally be carried out with
internal group charges. The charges are placed in vertical shafts excavated at the
junction of the roadbed and the bridge abutment (Fig. 7-8(1)), or in horizontal tunnels
excavated near the water surface (Fig. 7-8(2)). The depth of the vertical shafts should be
greater than the height of the bridge abutment.

— 154 —
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| Thickness, the tunnel depth shall not be less than 2/3 of the abutment thickness. The
charge quantity shall be calculated according to C=13ABR3. The radius of destruction shall

_ - = N - k]
B, VREEADTHEREN 23, BAHEH C=1.3ABR
“ﬁ— a ﬁEf‘[‘*—l‘é féﬁﬁ f:T gg s ﬁ .;}J IIEJEE. % TH%*%#} 1.5 ‘E}r‘ H | be taken as the abutment thickness, and the spacing between charges shall be 1.5 times
the radius of destruction; the distance from the charges on both sides to the ends of the

M{ﬁfj’{w‘é fZi l—';j ﬁ {:_? Iﬂ-jﬂﬁ% E':]{]EE% %ﬁi}ﬁileffé Hg 3/4, abutment shall be 3/4 of the radius of destruction.

TrdFrddE &
|_Hilinnthit_

(—)y SR THEEESEAN ﬂiﬁ (=) ﬁl']:'*lﬁ'_?i‘- ﬁﬁ-ﬂ 2 ﬁﬁﬁ '(1)Ci.1arg-e_pl-e‘\.ceai;1‘thé d.rL‘Jg_h.oig behind the (izﬁjh;rg_;';;nt'i';y‘v:itﬁh Eﬁg'\,"v:'wr'?u%c'é'a?za“
abutment of the hand-held device

Figure 7-8: Group charge blasting of

BA71—8 RRERABENE butment

When the abutment is high, the charge should be arranged at an inclined angle of 30°

U e AN, RN AMARE, KEHMAN 300~ 500, _ arge s| .
ﬁﬂ%fﬁ‘ ﬁ J:ﬁ‘ﬁ o %E ] Eﬁﬁﬁiﬁﬁ*ﬂﬁi ) u~ti5“(;é;fdaupr)irne(;—]dt:ll!s;lncghlarge chamber is provided on the abutment, it should be fully
%"E:'f‘:% R J:Eﬂs%ﬁg » Gl %Hiﬁbﬁiﬁﬂfl %%EEE Article 122. For blasting the upper structure, external group charging or line

?ﬂ%‘ﬂj , ﬁ% 8 A Mzt |, charging may be adopted, and the charge shall be placed on the break line.
— 155 — -— 155 —
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( R ) \:L’t._.‘ %ﬁ H‘.‘I}: mﬁ-ﬁ % J—_-- %%ﬁ % ﬂ iﬁ EE o (ﬂg;,::;il&c,—t:);f?;;h;r%?:en wire shall be determined according to the type of the s ; o
1. ﬁﬁsﬁfﬁ] i%ﬁ H:f . :E'_:_ Iﬁﬁ ﬁi"ﬁ {.’E ﬁ%%f’% E[{"I l:f-l 9& , tﬂ. m 1. When blasting a simply supported beam bridge, the blast line is often selected at the center of the |

bridge span, or alternatively at the junction between the two spans of the pier structure or beside the

ﬁbﬂ:‘. ﬁﬁ _],; WE%‘ :‘f,‘?‘_ __t %E% ﬁﬂ E{J % % %13 ﬁ ﬁf. f_—‘? J:_ EE ﬁ % { 7— main beam next to the abutment (Figure 7-9). -

{—) M8 (a-b) ik BT CeF ) Break the line (-b) at the center of the

span

7 s
b b ) b
{ =- ] if ’Tﬁ {.a_h‘-' ﬂ-ﬂt E &'ﬁ (2.) Fracture of the disturbed (self-b)
selection at the junction.
H7—9 2Rt Figure 7-9: Blast Failure Line of

Simply Supported Beam Bridge

2. R (T RRIASE) o, N REEHFS, 2 When blasting cantilever beam bridges (T-shaped rigid frame bridges), the
detonation line should be close to the abutment. Spans with cantilevered sections

HERWBSHBEZTAREEY (B 7—10), may not require charge installation (Figure 7-10).

B 7—10 B EbrsreEng Figure 7-10: Blast fracture line of
the suspended girder bridge

3. ﬁﬁ&ﬁ%ﬁ (F:Eéi ﬁlj ﬁg ﬁ) HTf » ﬁ —‘%ﬁ;ﬂ: —-ﬁ E ﬁ"[ 3. When Blas.tiné continuous beam bridgéé (c'o-n'tinuo'us ri(_jid-frame bridges), select i

y . » IE one blast line per span; all blast lines must be located at the same position across all
% » ,ﬁﬁﬁﬂ? ﬁﬁm@&%%& G{] iﬁj _'ﬁs'fj » #;{21515'_5%5%%% '-TJ spans and must not be selected at the mid-span. '
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dr (B 7—11),

B 7—11 ZEERSaiiElsd

() HHEHEgREn, HESREREZERER 1 T%EHA
g (HT7—12); RAEFAOLACE—RFEPEE | TEH
2 (M7—13), BER EXENEERHE I HERNEEER
B - —T=#A0XHE, BERERETIEREENFHREE;
RO E S R L AR N R B XE B B A, B2y R
C= (25~50) Fil&,

A 7—13 RKE/HE
R T T G Y e
B 7—12 R&ERE
N L EREERER

(=) HHNZRGEEN, XRAEFEEEMNERERE R
B, ERTHNGHETY, WABRENESN (B 7—14),
HEEE -1 -T2 %0RHE.
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Central (Figures 7-
11).

Figure 7-11: Blast fracture line of a
continuous beam bridge

(2) When using group charging blasting, one group charge shall be set up beside
each main girder (Fig. 7-12); alternatively, one group charge may be set up on the
bridge deck aligned with each main girder (Fig. 7-13). The charge quantity for
blasting simply supported and cantilever bridge superstructures shall be calculated
according to the formula in Article 113, with the radius of destruction equal to the
main girder height plus the bridge deck thickness; for the superstructure of
continuous beam bridges, the reinforcement bars shall be simultaneously broken,
and the charge quantity shall be calculated as C=(25 ~ 50)F-.

Figure 7-13 Charge
Configuration: Align each
main girder on the bridge deck

Figure 7-12 Charge Configuration
Tightéh_égéinét_eéch_ main
beam on the pier

(3) When using linear charge blasting, the charge is arranged along the bridge
deck width and main beam height. Since the main beam's lower reinforcement has a
rough surface and is dense, more explosives should be configured (Figure 7-14). The
charge quantity shall be calculated according to the formula in Article 113.

— 157 —

China National . http://www.81tech.com
Defense Technology

Network



=1
Ry P 7 e XA W A S T T T W M
J

RN TR LA SRCEARAL A T | AR
1“"?..\, |

o T g Wt W™

7
%
‘?_‘:
%
o
)

A "uh.! A oy ) i

W, o ¥, TR X
I.g%? %?' Charge Actual Holf I',:qti?;,

RS S| T | o
DS I By

S e # MR AR Wooden board with

fixed charge

% 7—14 B AFEZE M EEE: H oY EEReH Figure 7-14 Blasting of the superstructure of a reinforced concrete

bridge using linear charges

% :ﬁﬁl' j}ﬂ,}ﬁ EI‘{J E % Explosion of the arch bridge

F—AZH=4& BHHE Ha, HITERE-T -t Article 123, Article 121. Blow up the piers and abutments (the method is t
gc‘. . %__-'E:_[—_%o he same as in section 120)

% —_ E: + E % }é J—H % Eﬂ % ézj E ﬁ{j{j& Hi: J: ﬁs%f@ Hd— \ % éﬁ Article 134 When using group-charged blasting to blast the upper structure of an arch bridge, the charge shall be
I C=1.3ABRY It B, BEHANRE A ELAIX BIHEBF 892K Y, All quantities are calculated according to C=13ABR3. The charge configuration

method must distinguish between arch correction types, employing different blasting

%H]/ﬁr‘ﬂ ﬂﬁ&#ﬂiﬁﬁia methods.

( ’ ) ﬁﬁiﬁﬁﬁj&ﬁ_[; gﬁ% -) When blasting the superstructure of a
; - . solid-web arch bridge, the following methods ——
*EJ H‘T ’ *EE‘ Iﬁ‘iﬁﬂﬁl%ﬂi [ ?ﬁ?ﬁ o may be adopted depending on the situation. ' 0 )?'x\
- . - . - [N R S e e . . d LY
1. 3752 B 7 #L T &F TN i 1. The charge is placed on the arch _g’ /]ﬁ b
deck. The radius of destruction should : I :

MR A TR FTFHTREE
2 (B 7—15),

2. BV E T HE TR G455 £
BEHEEY 1712 ~ 176 AL B9 25 1R 1,
BRERNEFPRAATHER
B (B 7—16),

be greater than or equal to twice the
thickness of the arch deck (Fig. 7-15).

AP FTTEFESTTE ST FETTETIFFIIS TS,
RN

iy P 1
¥ iy x5 o L

----------
..............

2.The charge is placed in the charge
holes located at 1/12 ~ 1/6 of the span on
both sides of the arch top, with the radius of
destruction equal to or slightly greater than
the thickness of the arch (Figure 7-16).

3. %% &E ‘Eﬁﬂﬁ% E{I;‘gj B 7—i5 ¥#HEGEADSN 3. The charge is placed in the charge hole Figure 7-15: Charge placement on
. . . located on the upper part of the pier, and the the crown
ﬂﬁj W » iﬂi ﬂ: 3*5‘ % E‘E /_lc T ﬁ Eﬁ ':F' i radius of destruction should be greater than the
distance from the center of the charge to the
EHHENER (B 7—17) springing line of the arch (Figure 7—~17).
— 158 — — 158 —
China National http://www.81tech.com

Defense Technology
Network




¥

s
A A R VI H A A PTS ISV

I,

B7—I17 HHEE
AT EHEHERNA

| 716 EEHRE
TEFE TR Y I o 25 48 Y

A —HE ek LB Fra S E LS, 3Z5 b b h it
W2 #5, BT BFTHEREY 2 S8 LR

(Z) BosEA s LSS, HEFRTRHUT
Jr¥.
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Figure 7-17: Charge
placement in the boreholes
located above the pier

Figure 7-16: Charge Configuration

In the medicinal holes on both sides of the arch

81tech.com Same configuration of charge along the broken wire along the
bridge deck width, charge spacing is 2 times the destruction radius, number of
charges equals bridge deck width divided by 2 times the destruction radius.

(2) When blasting the superstructure of a hollow arch bridge, the following methods may be
selected according to the situation.

1. The charge is set on the arch deck; the radius of destruction should be
greater than or equal to twice the thickness of the arch deck (Figure 7-18). The
charges on the same blast line are arranged along the width of the deck,

Figure 7-18 Blasting charge configuration for the
superstructure of an open-spaced arch bridge
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China National http://www.81tech.com
Defense Technology
Network



Rl FE MBS E RN 248, RATHFETHERERLL 2 AR
izt

2. RHBWECEHEME D EHE L, BRI % T EHE
MEE (B 7—19), [ -fFEX ERRAGGHERANE REE R,
R ABREAZM 245, BT EFTHRFAEERELL 2 58
Wz,

Bl 7—19 #BEZERFAANELE

(Z) BEERHILHT L MR RS, i3 25 % — 28 B0 B A BT
BRI I RNESERE, KA RS T IR, B 2% T
TERESENEE; GARE R KRR ERF R E R
PeRn, RS TSR, B AS TR RESY 12,

() WAl BE ST ek iat, &4 3% 250 B fE BL A0 i
BRI SR EERNGREN L, G R TE Ss
MERE -RRE ., B MRS TR, MR kas Tt
RIIBER) 172 A B ESHAEEZ M (IS RAH),
THR T R B U S I BT X THRE R 12 8, Biheiz
BREA TR MU EMERE (B 7-—20),

The spacing between charges is twice the radius of destruction, and the number of charges
equals the bridge deck width divided by twice the radius of destruction.

2. The charge is placed on the main arch ring of the empty cross-cut, with a destruction
radius equal to the height of the main arch ring (Figure 7-19). The charges along the same
break line are arranged according to the transverse width of the arch tunnel. The spacing
between charges is twice the destruction radius, and the number of charges equals the
cross-cut width divided by twice the destruction radius.

tecn.com

Figure 7-19: Charge placement within a
hollow arch tunnel

o=y O vk 1zl BibL kv p e S L LF B ol Y T S O R
(2) When blasting the superstructure of a ribbed arch bridge, the charges can be arranged in a

single line on the arch crown bridge deck, facing the stop arch ribs; the number of charges equals
the number of arch ribs, and the destruction radius equals the height from the lower edge of the
arch ribs to the bridge deck. Alternatively, the charges can be arranged in a single line in a cross
tunnel, aligned and tightly adjacent to the arch ribs; the number of charges equals the number of
arch ribs. The destruction radius equals half the spacing between the arch ribs.

(4) When blasting the superstructure of a double-curved arch bridge, the charge
can be placed beside each arch rib at the springing or within each hollow arch rib, or
aligned in a straight line with the arch ribs on the bridge deck at the crown. The nu
mber of charges equals the number of arch ribs, and the radius of destruction is either
half the spacing between arch ribs or the sum of the arch rib height and the arch plate
thickness (whichever is larger); when the thickness from the lower edge of the arch ribs
to the bridge deck at the crown exceeds half the spacing between arch ribs, the radius
of destruction is taken as the thickness from the lower edge of the arch ribs to the
bridge deck at the crown (Figure 7-20).
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‘ Figure 7-20: Charge configuration for blasting a hyperbolic arch bridge
e — =
81tech.com®# ="

BT B RIS Blasting of steel
bridges

F—EA-TEF&: HUEHE. HEe, HABEFRSE--B Article 125: Blasting of bridge piers and abutments shall be carried
& B FH T out in accordance with the methods specified in Articles 120 and 121.

% _E : _’_ ;‘{ % ﬂ H ﬁg 1‘.’}? H){J _L ﬁsg{ﬁ *ﬁ_} . Fﬁl‘ [2{' %.‘J ﬁ% m % }E{ Article 126: When blasting steel bridges, the superstructure shall be treated according to its structural type.
(721 722, B a0 45k A 18] 5 58 LE BT 28 FE 2y (Figures 7-21, 7-22), determine the blasting wire breakage and charge loading based on

the allowable working time.

L

f—/‘:—_\-/:”: .
F

4

# #1F THE YR KEX oy h ” TRYsHEER R T
P 7—21 *ﬁﬁgﬁﬁ Figure
7-21
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(—) ZipiE) ma e, HERRMIE R REES L PR, KER
—bn, FEBFIHEERKER 176 ~ 174 48, sREERHR, BEHH
NEREXER 176 ~ 174 5 (F 7—23),

R AN, WAEERR N TKF, LS sEmEEE
O AR MEWTER AR L. THERSHTRE e (B 7—
24).

PR R P 2, MRl A RIS SRR
BER) 174~ 172 40 (@ 7—-25),

RHBMITRMEG BRI EEISAES Y,

(-2) M AR, HESR TR TR,

I, HATHERRABEHIR. HPE R REARE -
YW EERMTF S E; SRR E NS RS-
FEMTFZEE (B 726 . M EARSHE B TR HE,

C = 0.25L + 10

Aty C—%¥%E (T7H)

L—Hr KR (CK)

2. AT EARABERRE., BRARRE 1 MY, &

HuakTAE.
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Web plate web stiffener lower flange

Figure 7—228R W

(1) When time permits, the location of the cable break can be selected at the center
of the span; or at one end of the span, at a distance from the bridge abutment equal to
176 ~ V4 of the span length; or at both ends of the span, at a distance from the bridge

abutment equal to 1/6 ~ /4 of the span length (Figure 7—23).

When setting the charge, the bursting wire should be opened downward to prevent
the truss ends from interlocking after the truss is burst; all upper chords, lower chords,
and diagonal members within the bursting wire should be completely burst (Fig. 7-1).

mem Mrmm o e e e . —a b mm. i P . -
Slab-beam structures are typically blasted using linear charge detonation; the blast line should be selected near the pier or at the span

length.

at the 1/4~ 12 posmon (F|g 9. 7—-25).

. b = b okl e

)a

The calculat|0h of charge quantlt)./ and the-.method of charge settlng are the same ‘ﬁf o

as those descr|bed in Se Sectlon 2 of Chapter 6.

— B S B i mm =

(- )When trme is short the foIIowmg blasting methods can be adopted a_ccordlng tothe =

S|tuat|on

Ao

1. Use four group charges for bIastmg the truss. Two charges are placed on the top and
bottom chords on one side of one end of the truss, and the other two charges are placed on
the top and bottom chords on the opposite side of the other end of the truss (Figure 7-26). The )
charge quantity for each group charge is calculated according to the following formula:

C =

0.25L + 10

In-_wh.ich: Cisthe charge amount (kilograms)

L one truss length (

-~ ra -—.-me.tem Lo p N IR I I R )

2. Blast the plate beam using two sets of cIosed charges Each plate beam is conflgured
with one charge, and the charge quantity is calculated according to the following formula:

— 162 —
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(3) Close to the two bridge

(=) XAEFA M
piers

Figure Blasted truss break line

Bl 7—23 BRI PArENe 7-23
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B 7—25 HEYIEHSEERPR

YRR S TE/NT 15 K
C=L+4
A C—HHAR (TR)
L—RBRKE OK)
YRR BERT 15 Rid .
164 —

ﬁovi/aerichia'rgél ’
on the ypR

upward and

A me b b o

Charge on the
downward inclined rod
charge

Figure 7-24: Charge placement on the top chord, bottom chord, and diagonal members

81tech.com

- ——

ﬂﬂﬂﬂ

Figure 7-25: Blasting of a plate girder
with linear charges

When the length of the girder and beam is

equal to or less than 15 meters:

C=L+4

In the formula: C—charge

amount (kg) L

When the plate girder length
exceeds 15 meters:

— 164
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Figure 7-26: Blast truss using four group

B 7—20 MH44RBERARETGR
charges
C=0.5L+15
A4 C, L—F XM E AH: COL—
3. H 1 4 B G R ﬁ';ﬁj‘» 7] j;_ B, BRI E FERIE 3. Use one Iargg charge in the blgsting framewo.rk support point. Place t.he charge on the
] upper part of the bridge (abutment) immediately adjacent to the support point for blasting
(&) LI ERT S8R (H7—27), ¥HFEC=1. 3ABR? (Fig. 727). Calculate the charge quantity according to C=13ABR, with the radius of destruction
. . Y- taken as one-third of the width of the bridge pier (abutment); if this value is less than 2.5
L, BIRE SRS (&) TEM 13, WEAT 2.5 KW meters, then o
2.5 %. Take 2.5
meters.

Figure 7-27: The charge is placed at the

H71T—27 BEHERTHRIAL :
' truss support points.
4. ‘FH:"F%&M% %Eﬁﬁ%o FH 1 4‘% ﬂj % E‘Iﬁﬁ -3: iﬁ ﬁ %‘ 4. Use non-contact charge blasting of plate girders. Place one group of charges on the
. i . T bridge axis between the two plate girders (Figure 7-28). The charge quantity is calculated
Zlﬁlﬁﬁﬁj_ ( 3} 7_28) ) ﬁ%ﬂﬁ?ﬁﬁ-ﬁ : according to the following formula:
— [65 — — [65 —
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C =20+
A C—8R4g8 (TF)
HEHFHRLERSE
B, TREMERE (CK)
F—BAZ+tF ATHEM
E, HEXEEFEHRMEF AR TEER
AR, BEE KEERMHRERER
i, B ES A, FTRHAKRE  mi—s epen
o] e RE B WEHMRARE
e, PR R &,
FBHTBCR R M E R 28 (B 7—29. B 7—30); ¥
£ 1R3% C=1.3ABR® i['84

r

AP

A e = om

B 7—29 [Rj6T X B ML BT A0 HT 2 R bR

BIOBEAFIRE AW SRS, RS EE S hd, ek
EEAREMMA T, ST, BITRESa8, S8R %SmW
HB¥ C=0.25L+10i}E,

In which: C-—charge amount (kilograms)

¢ —— From the center of the charge
to the girder i L
Distance between top and bottom flanges (m}ters)

Article 127. To block the river

path, and make it as difficult as possible for the

enemy to repair and utilize; when demolishing tr

uss beam bridges with large spans, all abutments,

piers, and trusses must be destroyed

simultaneously. Figure 7-28 Non-contact
blasting charge configuration
for plate girder bridges

Abutments and piers are blasted using a'sloped cut method. [ﬂ;
]

The staggered direction of charges on adjacent piers should form an interlocking pattern (Figures 7-29, 7-30); cha

Z{= xc-1.3ABtttech.com
h T | :- o 1‘ %

L

Figure 7-29: Simultaneous destruction of the
bridge deck and piers of a single-track bridge

Each truss span is charged with two groups of explosives. The detonating line
is placed at the center of the span, and the charges are fixed at the junctions of t
he bottom chord, diagonal members, and vertical members on both sides of the
truss; the charge quantity for each group is calculated as C=0.25L+10.
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(—) SN ERRAREN, BRHREAFHMEE L,
BN FIRE 1~ 218, EERNTEREEnTE Y WA
B, MfemeHEhmnbi#82~3 %25, 2%k c-=
1.3ABR? iF3, 8 5R4e 12 BOHE AR 11 7% ol 6 T MEOT I 9 4830 K,

() fEMBIAHRMNERT, TESEHRCEFIZSR, 8
NERERIR 2R, SRS FilE2~3 382, gk C
=1.3ABR i+, AL ERBEELN 12 REBHHER
B 172, RAMPEST 2 FRHEE,

B A H@BgE, B ESHA,

F-EHITAFKF BHERDHNENERSWEBRMAH
THBAER, REARNESNE SRS ET RS —T—+
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Figure 7-30 Simultaneous destruction of the truss
and piers of a double-track bridge 81tech.com

Section 4: Blasting of
Suspension Bridges

Article 128: Blasting of bridge towers may be carried out using external group charges or internal
group charges.

s b B AE -7 A T Wl el L b ss L cBfs Wl s WET e X Fesm kA B

(1) When blasting with external group charges, place the charges on the pile '
columns of the pier, with 1 ~ 2 charges per pile column; if the suspension bridge is ]
to collapse in a predetermined direction after blasting, place 2 ~ 3 charges in the
direction of the intended collapse. The charge quantity shall be calculated acc
ording to C=1.3ABR3, and the radius of destruction shall be taken as the diameter
of the pile column or the shorter side length of the rectangular pile cross-section.

(2) When time permits, a charge hole may be opened at the blasting location,
and internal group charging blasting shall be adopted. 2 ~ 3 charges shall be set
on each pile column. The charge quantity shall be calculated according to C=1.
3ABR3. The radius of destruction shall be taken as 1/2 of the pile column diameter
or 1/2 of the thickness of the rectangular section, and the spacing between
charges shall be equal to twice the radius of destruction.

AT L F L A= TP i b= R [ 1 = U Sy A Y
If there are pre-drilled charge chambers on the pier, they should be fully uti@qﬁduring blasting.

o Article 129: When blasting suspension bridges, all main cables and most
auxiliary cables shall be severed; the charge configuration and charge quantity
calculation for cable blasting shall refer to Article 110.

-
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F—A=1+& FREAX{BBEAS, HHFHSHOKEAR
i 4 Ket, BTN 1 T EE R, REBEAKM LI R
i X IE R A Ak s MBS K EA T 4 OKReS, WAEKIE T
Wik A (B 7-31). ¥dEHE C=30KDC HE, DERK
B At E R CRORME), BESRFERSFRERY 1/2,

(—) REt A RBEH

(Z) RER AL S
Al 7—31 HEHEZALEFHNEHFN

e R MM R T A%, AR PR BT, B
BERRLLGRABE SN R L, BEKT RGN, Wi
BR, ARG TEHR—EY, AGHRAEKRRBRE L, HAK

PRITHE. FHRERSFERBE TS MR SR FIR

T, UREREm S EHRERE, BBk TFH%eE, mAR ik
B, TEREREEEKREL L, HREBMRERAKRY, UKER
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Section 5: Blasting of t
his bridge
The first charge uses a large group charge to blast the wooden bridge. When the

bridge piers are less than 4 meters above the water surface, one group charge is used
per pier, placed at the center of the crown material above the pier or aligned with the
center of the crown material on the bridge deck; when the bridge piers are more than 4
meters above the water surface, an additional ] charges are installed underwater (Figure
7-31). The charge quantity is calculated as C=30KD2. The D value is taken as the diameter
of the bridge or pile column (using the larger value), and the radius of destruction is t
aken as one-half of the bridge width.

LIEEEY I P .
r1(1) Set the charge welght for P % B AT % b rmow e
each group. (2) Set up two group charges

Figure 7-31 Group charge blasting of pier
columns

Fixed charges and laying of detonation lines can be carried out on stands,
boats, or suspended boards, with the charges secured to bridge components using
ropes or wire. When fixing underwater charges, if the current is strong, a heavy
weight may be suspended beneath the charges, then tied to a stick or rope and
lowered into the water before being secured. The detonating wire and detonating
cord are laid on the bridge deck or beneath the bridge deck on the outer side of the
edge material to prevent damage by vehicles before blasting. Underwater charges
that are not to be detonated immediately may be temporarily fixed above the water
surface and lowered into the water at the time of detonation to prevent immersion.

— 168 —
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B 1—32 MEFELEERESN

_ E—E=+T% FRRBE AR A ) S R B A, Jrise e
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Water becomes damp when exposed to moisture for too long.

Article 131 When blasting the superstructure of a wooden bridge using parallel charges, t
he bridge should be broken from the center of the span. When blasting the bridge piers, if the
pier height above the water level is less than 4 meters, it should be broken at a depth of not |
ess than 0.5 meters below the water surface. If the pier height above the water level is more
than 4 meters, it should be broken at a depth of not less than [ meters below the water surface
and at a height of not less than 1 meter above the water surface. If the thickness of the blast
section is less than 25 centimeters, use a row of 200-gram TNT blocks; if it is more than 25

centimeters, Use 400 g of i BHHZIR.

When blasting the bridge piers of a basket bridge with a longitudinal charge, the charge is
placed at the intersection of the longitudinal and transverse walls of the wooden pole layer.
When the wooden pole diameter is less than 25 cm, use one row of 200 g TNT blocks; when
greater than 25 cm, use one row of 400 g TNT blocks. The lower end of the charge should be

immersed in water ([ Fig. 7—32).

AT

-~

- .:;:/‘ I Tl
T el ) =,
TR ‘/‘- :‘! .

Figure 7-32 Blasting of the bridge piers using
parallel charges

Article 132. When blasting wooden bridges using single logs, the charges shall be
placed on each truss and pier column. The quantity of charges shall be calculated in
accordance with the formula in Article 106.
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Chapter 8: Blasting of Roads and

Railways

Article 133: To impede enemy maneuvering by destroying roads and railways, blast
positions should be selected in critical areas or areas difficult to bypass (rivers, roads, valleys,
marshlands). Depending on the situation, blast targets may include roadbeds, culverts, t

unnels, bridges, tracks, and station facilities.

When our forces are preparing to withdraw from the area to carry out the
1-mentioned demolition tasks, they can be executed in advance before withdrawal, or
pre-set charges can be arranged to detonate within a predetermined time or via remote
control. When conducting demolition operations behind enemy lines, secret actions
should be taken, or the target should be approached under fire cover to force a

demolition.

Section 1: Blasting of
Roads

Article 134: Excavation of road embankments shall be carried out according to

different methods based on their type.

e dvdry 1 HE Rl dhark — . ribs e ——

( b [F= ek uE—h WM L__a N
(--) For blasting fill embankments, charge holes are generally set up from the road surface for loading explosives. If

" oma

If the road surface is hard or traffic must be maintained before blasting, charge holes
can be drilled from the shoulder or slope for loading. After blasting, a funnel pit or trench is
formed, creating an obstacle. The charge quantity is calculated based on reinforced t

hrowing charges (Figure 8—1).

£oooaa [N = o P B B e i SO Y R Pl

(2) Blasting excavation of road embankments may cause significant landslides and '
road blockages if blasting holes are set up on the slope or both slopes of the
embankment. When blasting on both sides, the minimum charge distance should be
greater than one-half of the embankment width (Figure 8-1-2(1)); when blasting on one
side, the minimum charge distance should not be less than three-quarters of the
embankment width (Figure 8-1-2(2)). The charge quantity shall be calculated according to

standard throwing charges.

%() The blasting of the mountain pass should be
i ented separately according to the presence or
absence of retaining walls.
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A0

1(1) Shoulder recognition-, drugﬁe-s-t setup,
and charge placement.

P LR e =L Y
!(2) Open a charge slot on the side slope
and load the charge.

Loading of explosives for
blasting fill embankments

R SN

1tech.co) not less than guide

Figure 8-2: Blasting charge for
roadbed excavation

1. Blasting in the mountain interior behind a retaining wall

The retaining wall should be blown up. If the
roadbed is too narrow, a row of blast holes may be
opened in the roadbed inside the retaining wall for
placing charges. The depth of the blast holes should
be slightly greater than the radius of destruction,
and the radius of destruction should equal the
distance from the center of the charges to the outer
edge of the retaining wall. The spacing of the
charges should be equal to or less than twice the
radius of destruction (Figure 8-3). The quantity of
charges shall be calculated according to the for
mula in Article 113. The value of A shall be taken as
the resistance coefficient of the material of the
retaining wall.

Figure 83: Blasting charges in a
retaining wall

number, B value is 1.5. If the roadbed is relatively wide

When the explosion of the charge cannot destroy the entire roadbed, an additional row of charges is added.

2. When Bfaéting_through_thé mountain interior without reta_iﬁing v;/alis,-imﬁlément the blasting method used for embankment
roadbeds.

o

Article 135: Blasting through tunnels primarily involves destroying the arch

top, causing the roadbed to collapse.
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drop, causing water accumulation, roadbed

() Blast the crown of the culvert. Place the charges inside the culvert, aligned in a
row directly against the crown (Fig. 84). The charge quantity is calculated according to
C=1.3ABR3. The radius of destruction equals 1/2 of the clear height of the culvert, and
the spacing between charges equals twice the radius of destruction. Depending on
whether there is standing water inside the culvert, the charges can be set using fl
oating platforms or stands, etc. (Fig. 8-5).

Figure 84: Charges placed tightly against t
he arch crown of the culvert in a row.

‘Q§§NN& ' \\gwmm&

r =4 Fo Sew vk oEO AL aa
(1) Set up the charge using a test
stand.

- Tl O vl e o o oan s

(2) Use floating charge
placement

Figure 8-5: Charge configuration when
water is present inside the culvert

(2) Open a vertical charge hole at the road surface and place the charge at the
crown. When the backfill embankment thickness at the culvert is small or it is not
convenient to place the charge inside the culvert, open a vertical charge hole at the
road surface and place the charge at the upper part of the crown. The charge quantity
shallbe claﬂfﬁlatﬂaccording to C=1.3ABR3. Destroy the half
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The distance from the center of the charge to the point where the net height is half the
distance, the charge interval equals twice the radius of destruction. The depth of the charge
hole shall not be less than two-thirds of the height of the embankment fill (Figure 8-6)n
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Figure 8-6: Open charge holes in the road surface and place charges.

81techcom
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Article 136: Destruction of railway transportation, in addition to blasting bridges,

culverts, and roadbeds, also includes blasting trackbed facilities, station facilities, tunnels,

and locomotives, carriages, and other equipment.
Article 137: Blast track bed facilities mainly destroy rails, switches, and frog supports.

( b e fa-dsl o L Tt o L 1 wd PAE
(--) When blasting steel rails, use a 400 g block ofTNT pressed tightly against the Iower edge ofthe ra|| head (or

febe U % 201D [ b 7 ik rdor —A% b Ed. b o

rail waist) setting, using stone filling or wire clamps to tightly secure, can cause the steel ralI to be blown apart (Flg

8-7(1)). When blasting in open areas, fragments may scatter up to 500 meters in the
direction opposite to the charge placement, and up to 200 meters in other directions;

therefo;e vlglliglc%:sngred -

(2) When blasting a switch rail, use 0.8 ~ 1.6T grams of C4 exploswe placed between the

switch rail heart and the wing rail, which can destroy the switch rail (Fig. 8-7(2)).
7 HEl o 8 2% L [ g e T O SR Y S K TY
(Chinese) When blasting a switch, place two 400- gram bIocks of TNT between
the two rails and the stock rail to destroy the switch (Fig. 8-7 (Chinese)).
T e O e o TN AE M rrfe £ A Lt A AT EX e b w
Article 138: Blasting railway station facilities, mainly damaging water supply,
automated control, and locomotive turning equipment.

(4.\ o= S N LT RN —T L. MA b LEL L. s
(1) Blasting water supply facilities can destroy water u; o

towers and hydrants.
— 173 —
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Figure 8-7 Blasting of t
he railway

- A oalkr P s EETY N, —e Aca — - - .
1. The explosion of the water tower is governed by Article 117. r

i

2. When bl-as:cin'g.thé water -ﬁydrant, 0.8 _kg_ of TNT can be -p-I-aced next to the |
guide valve; or 1.6 kg of TNT can be placed next to the hydrant column for

blasting (Fig. 8-

b

(2) When de-tgné:cin'g au-to-r-na-téd“céﬁg-rol-equipment_, TNT explosives weigﬁiﬁg 06~12 !
kilograms may be placed at the control panel in the monitoring room, at the relays and cable
bundles in the electromechanical room, and other locations to be destroyed.

(2) When blasting locomaotive turning equipment, triangular track turning
equipment may be blasted according to the rail blasting method; for turntable turning
equipment, 4 kg of TNT charges may be placed beside the central axis (Figure 8-9(1)), or *
two 400 g TNT blocks may be placed beside the rollers (Figure 8-9(2)) for blasting. ;
Turntable trusses shall be blasted according to the steel bridge truss blasting method.

— 174 —
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£h

Water quail indoor water- side
explosive charge

Gangmen S|de
of the charge -

81tech
Figure 8---8 Water Crane

Blasting

1(1) Loading of explosives
next to Zhongzhan beside the cover axis]

r [i) \Chargié blacém.én?

Figure 89: Explosion of
the Roulette

Article 139: For blasting locomotives and carriages, for steam locomotives, the
charge may be placed near the connecting rod or piston rod; for locomotives that are
not yet fired, the charge may be placed near the cylinder, steam dome, main steam pipe
safety valve, or boiler wall (Figures 8-10); for internal combustion locomotives,

— 175 —
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The explosive charge can be placed in the engine, transmission, fuel tank, and
driver's cab control panel; for electric locomotives, it can be placed in the loco
motive's transformer, rectifier, direct current motor, and transmission mechanism;
the charge quantity is 1 ~ 2 kilograms of TNT. For the car, several 400-gram TNT
blocks can be placed on top of the shock absorber springs, on the axle, or on the
wheel flange for blasting (Fig. 8-11).

t%‘ﬁ*’ﬁ'ﬂfﬁm Ead LAhA H o ha w1 e
Loading the charge on the gas bag next to the upper steam valve, and

Barge next to theanain valvV
. et

Loading of explosives on the side of the gas pipe a
nd on the side of the rod and on the loading on the
shaft 81tech.com

Figure 8-10 L
ocomotive Explosion

[

of a - —
Gee__ ()

Charge on the edge of Spring loaded with
the wheel rim powder

RN |

ﬁ—z‘aﬁ‘—mjp

Figure 8--11 Blasting of
the carriage

Article 140: Blasting tunnels primarily involves collapsing rock strata to block the
tunnel. For shorter tunnels, only the entrances at both ends need to be destroyed; f
or longer tunnels, the middle section must also be blasted. Another method involves
blasting railway tracks within the tunnel to overturn trains and block the tunnel.

(1) Blasting tunnel entrance section. Can be located at 10 ~ 20 meters above the
tunnel entrance.

— 176 —
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Open a drug cave and set 1 ~ 2 group charges. When the rock layer above the
tunnel is very thick, open a horizontal pit (Fig. 8-12(1)); if the rock layer above the
tunnel is relatively thin, open a vertical pit (Fig. 8-12(I)). To ensure a large amount of
rock collapses to block the tunnel, the distance from the charge to the upper surface
of the overburden should not be less than 3 meters. The charge quantity is calc
ulated according to the formula in Article 81. The value of A is determined based on
the overburden material.

—150~20
meters

- Greater
=

s v than a
: W meters
1 ¥ e B B
) ] T -

" M- tH M = oA o
— % HEHih el T L
(II) The charge is placed within the

vertical pit.

f(1)The charge is placed in a
% horizontal tunnel.

Figure 8-12: Open-cut tunnel
blasting

(2) Blast the middle section of the tunnel. If the rock layer is soft, place the
charges tightly against the cover layer (Fig. 8-13(1)), and calculate the charge quantity
according to C=13ABR3. The radius of destruction shall be twice the thickness of the
cover layer, and the spacing between charges shall be twice the radius of destruction.
If the rock layer is hard, the charges should be placed away from the cover layer (Fig.
8-13(2)) to facilitate the collapse of a larger amount of rock. The charge quantity shall
be calculated according to C=1.3ABR3, where the value of A is the resistance
coefficient of the cover layer material, the radius of destruction shall be 2 ~ 3 times t
he thickness of the cover layer, and the spacing between charges shall be 1 ~1.5 ti
mes the radius of destruction.
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(2) Charge separation from
the borehole layer

Figure 8-13 Tunnel blasting with internal drill
holes
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| Chapter 9: Blasting of wharves,
embankments, and airport pipelines

Article 141: When using blasting methods to destroy docks, dams, airports, pipelines, and other
targets in areas from which our army is preparing to withdraw, the operation may be carried out in
advance before withdrawal, or delayed charges or remotely controlled charges may be pre-set so
that they explode or are detonated within a predetermined time. When conducting blasting
operations in enemy-held areas, secret operations should be undertaken, or the operation should

be carried out under fire support.

Forcefully breach the target at 81tech.com

Section 1: Blasting of Wharves a
nd Dams

Article 142: When blasting a wharf, different methods shall be adopted according to its structural
type.

FA —nde I -Fre ¢T3 2P P ek e B

(1) BIast framework wharf: capable of destroying aII p|Ies and columns to cause
them to collapse. If only the superstructure is to be damaged, implement it according to
the method of blasting steel bridge trusses or reinforced concrete beams (columns).
When using external group charges to blast reinforced concrete framework wharves, t
he charges can be configured on the piles and columns; all charges on the fractured
surfaces should be configured in a downward diagonal line from the inner side of the
wharf to the outer side (Figure 9-1). The charge quantity shall be calculated according to
C=13ABR3. The radius of destruction shall be taken as the diameter of the pile and
column or the dimension of the shorter side of the rectangular cross-section.

fF— % M v - LL TR s ot e wF FTt P ek B v s ke . e em - .

(1) Blast the block wharf, typically using internal group charges. The charges are
placed in a vertical pit dug from the ground behind the breast wall (Fig. 9-2). The depth of
the vertical pit must be lower than the water surface and not less than the radius of
destruction. The charge quantity is calculated according to C=13ABR3. The radius of
destruction is taken as the wall thickness at the charge location, and the charge spacing is

taken as 1.5 times the radius of destruction.
F— " WAl vl 5F &R TIT A o R R e a L
(3) Blastboat wharf, using 3 ~ 4 group charges, uniformly dlstrlbuted on one side of

the boat below the waterline; the charge weight for each charge is 3 ~ 5 kilograms.
Alternatively, the charge weight can be

— 179 —
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Figure 9
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Figure 9-2: Blasting of the
Blockade Wharf
equivalent anti-tank mines, land mines, or magnetic mines for
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(4) Blast caisson wharf: the charge can be placed on a boat (&) and leaned against
the wharf.
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Explosive blasting is carried out on the side (Figure 9—3). The charge quantity is calculated
according to C=10Ah. The value of A is taken as the resistance coefficient of reinforced
concrete, the value of h is taken as the thickness of the caisson wall, and r is the distance from
the center of the charge to the outer edge of the wharf, which can be taken as the wharf
width.

—_——— -a»u} Sk - L

(B

hm
N B

_ —_— —

-r

e L
Precast island-shapeq slabs

\twg.;.u-'i:'-?-.-; R MR W T HEL X KR A MO0 T3
|

8eci Box Terminal Sample Break

In time-constrained situations, provided conditions permit (such as the
availability of vessels), demolish various structural forms of wharves.
All can be constructed using the blast-and-settling cofferdam method.
Article 143. When blasting an embankment dam, a charge chamber (hole) shall be
excavated, and the charges shall be placed within the dam body and below the waterline.
The charge quantity shall be calculated based on reinforced throwing charges.

Explosive concrete and reinforced concrete spillways can have charges placed in
the water beside the gate piers or gates, or within the dam's joints (Fig. 9-4(1)); the
charge quantity is calculated according to the first three formulas; the radius of
destruction is determined based on the required destruction area.

Explosive charges are placed on the concrete and reinforced concrete spillways of the
power station. The charges can also be set on the gate piers next to the main gate and the
maintenance gate. When it is necessary to detonate the power station equipment, the
charges should be placed directly on the main components of the water turbine room,
generator room, and substation (Figure 9-4).
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Section 2: Blasting at t
he Airport

Article 144: Blowing up an airport mainly involves destroying runways, taxiways,
aprons, hangars, navigation towers, radar stations, as well as fuel depots and ammunition
stores.

() When blasting runways, taxiways, or aprons, use internal group charges to create
hopper pits or trenches; the charge quantity shall be calculated based on reinforced throwing
charges. When internal charges cannot be used, place 50 ~ 100 kg of TNT group charges on
the surface of the runway or taxiway for blasting.

(1) When demolishing aircraft hangars, navigation towers, or radar stations, use
0.4 ~ 0.6 kg of TNT to destroy the radio navigation equipment of the navigation to
wer, the radar equipment of the radar station, and the radar cables; simultaneously
use 0.6 ~ 0.8 kg of TNT to destroy the generators and transformers of substations
(stations) that provide power to the aforementioned equipment. The demolition of
the buildings of aircraft hangars, navigation towers, and radar stations shall be
carried out in accordance with the method specified in Section 3 of Chapter 6.

(3) For blasting oil depots and ammunition depots, implement according to
the method in Section 6 of Chapter 11.

Explosion of the pipeline
facilities in the first section

Article 145: Blasting oil and gas pipeline facilities mainly involves damaging oil (gas) tanks,
oil (gas) pumps, and their pipelines.

Male body filling

(-) When blasting oil, the )
blasting of permanent oil storage -
tanks shall be carried out T T Y/ /N
according to the methods X
prescribed in Section 2 (metal
tanks) and Section 3 (reinforced
concrete tanks) of Chapter 6. For
the blasting of field oil storage
tanks, 0.4~1kilograms of TNT may

be placed at the top of the oil Figure 9--5: Explosion
storage tank to cause blasting and of the oil tank
arson (Figure 9-5).
— 183 —
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Explosive demolition of reinforced concrete gas storage tanks (vats) shall be carried out in
accordance with the methods prescribed in Section 3 of Chapter 6; explosive demolition of steel
gas storage tanks (vats) shall be carried out in accordance with the methods prescribed in
Section 2 of Chapter 6. For gas storage tanks (vats) storing flammable gases, an attempt should
be made to ignite them simultaneously with the explosion.

() When blasting oil (or gas) pumps,
place 0.4 ~ Tkilograms of TNT explosive
on the oil pump, motor, or other moving
equipment, as well as on the casing of t
he gas pressurization pump.

(3) During blasting oil (or gas) transportation, 0.¢
mixture. -

Explosion at the joint of the oil pipeline

(Fig. 9-6): Alternatively, 0.4 g of TNT can
be placed against the wall of the gas eCh-Com

pipeline to cause an explosion, resulting Figure 9-6: Bursting of
in leakage and combustion; or a 2 kg the pipe

linear charge can be placed next to the
gate valve of the oil (gas) pipeline to
cause an explosion, with a charge |
ength of 0.5 m (Fig. 9-7).

Article 146: Blasting water and
material pipelines mainly damages the
transmission parts of the pipes and
pumping stations.

e L ~ ‘L
Min Min Qu Qu Qu ‘?

(--) When blasting water
conveyance pipelines, for overhead
and ground-level water conveyance .
pipes, the charge should be tightly Fi g ure 97@;‘&%[@[&]8’9%4‘:}}2
pressed against the pipe wall for
blasting. The charge quantity should
be based on
According to the provisions of Article 112 and Article 113, depending on the type of pipe,
when burying underground water supply pipelines, trenches shall be excavated above or
to the side of the water supply pipeline.

China National http://www.81tech.com

Defense Technology
Network



BEH, BEARBTAGRPREBKELRBR, RASHE,
EFKMmEs .

(7)) SPEESER, BRI -2 TRNERARGREAEAR
B R E . BRIV F 7R b BB W ) B

(=) BN EE, BERE1~2 TREBHESARERE
BEHEERR LA, R 2~4 TREBHEELS
BiEshEBa AR L, BRE., WMEMH.

B—BHN+t& BERLKN, TEAMKESLRNBE
AU BB THREEHE,

(ﬂ)ﬂ&%ﬁﬁﬁﬁﬁ,ﬂﬁuTﬁﬁﬁma

RSB G, B EGEERRESERERELL
mﬁﬁm# FANBSRARITHLA ST IR E R
iii

2, BEBENBTEFES -8 1T &ML,

3. RBHANRR LR, WEHLSBERBEHE, W14
2~ 4 THEBKREABEEERME 0.5~ 1 A4 B8 FF4 8, 2t
MBI LAH, M 2-4 TR RBE RS EEERHE
0.5~1 KAWRIFIE, KB FEEE —-F 122008
SEH. AL, KEWTRLE o] 1 T B 2R T 80

4. BB ARBERFM RS T TARNRESH.

5. BBETESRN, W I1-2 TREBBENIEEATESR
SRERRREE, (EMRbeskirE,

T) RS RTERTASRES, NEBRESEFESR,
e 25Tl A, X A B SR
5, MARAEREERSN (KE) PRERALSE, e
AH2~4TRBEEEES,

— 185 —

Dig a blasting hole, place the explosive charge in the hole near the water supply pipe to
reduce the amount of explosive used, and allow the water to flow out clearly.

((2) When blasting the pump station, the group charge of 1 ~2 grams is tybically set in the water purﬁp. 7

explosion of the impeller casing, the engine rotor casing, and the gate valve IEU

(3) When blasting the conveying pipeline, typically 1 ~ 2 kilograms of TNT are
placed in the pipeline wall or at joints to implement blasting: simultaneously, 2 ~~4
grams of TNT are used to blast the motors, rollers, and gearboxes of the transmission

part.

Article 147 Explosive blasting of power lines: mainly involves damaging overhead
line equipment and underground transmission cables, etc.

((1) Blaslting o:/-gr-heéd-trariérﬁiss}on lines m;y be- i;pgmented accTrdir}g‘to fHeLfoIIowing;Lmefh:)ds. T AE a

1. When blasting transmission tower structures, explosives are typically placed directly against the target at the base of the tower to fracture steel components; the
charge configuration and charge quantity calculations shall follow the provisions of Section 2, Chapter 6.

ARl .k kA L RS -
2.The blasting of transmission steel pipe poles shaII be |mp|emented in accordance with the prowsmns "of Article 112. i

3. Wheﬁ_BIa'st-in‘g_r_ei.ﬁ%brhé_e-d' concrete Eolés, for_single pble§ on stra'ight' sections, 1 pole should be
2~4 kilograms of TNT exploswe are fixed to the outer wall of the pole located 0.5 ~ 1
meters above the ground; for double poles in a tension span, both 2~4 should be fi
xed to the outer wall of the pole located 0.5 ~ 1meters above the ground. The blasting
method shall be implemented in accordance with the provisions of Article 113.
Additionally, breaking the stay cable can also cause the pole in the tension span to

topple.
BEl wads L L. Bl A0y b Ll 0w b L el r— —— ™
4. The method for blasting wooden poles shall be implemented in accordance with the prowsmns of Artlcle 106 \ﬁ o

M s mhe e IR e L L U - o _da orw s vk " e —

5. When blasting the transformer, 1 ~ 2 kilograms of TNT should be pIaced outside

the transformer for blasting to cause it to burn or explode.

% M rvbe R AR Lk T AR bl e e S Ee kL REH ke FY. EENT e ba s e
(2) For underground power transmission cables subjected to blasting, drill a

charge hole at the blasting location to place the charge close to the cable for
detonation; for power transmission cables installed in cable trenches or cable
tunnels, detonate the charge in the trench (tunnel) near the cable, with a charge
quantity of 2~4 grams of TNT.

— 185 —
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Chapter i T ErRnE

Section 1: Blasting of Obstacles f
or Fortification

%—8/\+/\% Wire mesh can be blown up using rocket demolition charges,
demolition charges in a simple form, or straight-line charges (typically 4 kg/m of TNT).
When using straight-line charges, 1~2 steel bars or iron rods of the same length as t
he charge must be tied to the surface of the charge; the side with the steel bars or i
ron rods should face the wire mesh to increase the cutting effect. Demolition charges
and straight-line charges should be inserted close to the base of the pile or placed
near the head on the wire mesh; alternatively, straight-line charges at the same
height as the wire mesh can be vertically hung on the wire mesh. When blowing up a
herringbone-shaped wire mesh, charges can be inserted between the upper and |
ower layers (Figure 10-1). The length of the charge should not be less than the depth
of the wire mesh; when the depth of the wire mesh is large, continuous blasting can
be implemented. The width of the passage opened after blasting reaches 4 ~ 5
meters.

Article 149: The deer can be blown up using a rocket explosive device; the charge
quantity and configuration methods for blowing up different types of deer are shown in
Figure 10-2. For deer located on the beach, use a 3-kilogram block of TNT, configure it at
the junction of the steel rail and concrete pier to blow it up (Figure 10-3), which can break
the steel rail and simultaneously shatter the concrete pier. When creating a passage in
piles, all charges should explode simultaneously. If it is a wooden deer, implement
according to Article 107.

Fifteenth hundred and fifty large boulders can be blasted using external group charges or hole drilling
methods.

When the volume of the rock mass does not exceed 5 cubic meters, external blasting
may be used. The charge is placed in the concave areas of the rock mass (Figure 10-4). The

charge quantity is calculated based on 1 ~ 2 kilograms of medium-grade explosive per cubic
meter.

When the volume of the rock mass exceeds 5 cubic meters, blasting using charge
holes is typically employed. The charge quantity is calculated based on 100 ~ 150 grams
of medium-grade explosive per cubic meter. The depth of the charge hole is equal to t

he keigh §he-reck mass.
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Figure Charge configuration for
10-1 breaching a wire fence
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Figure 10-2: Charge configuration for
blasting pile potatoes
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HEHT R
B it 3k

B 10—
M s s Ak

B 10—6 f—# a5k

1/2~2/3. The distance between the drug holes is 1 ~ ~2 times the depth of the hole (
Figure 10-5). If only rocks less than 10 cubic meters need to be broken, one drug hole is

sufficient. _

'--.4 Unit, meters 7

Figure

BEHERE L ETES

Effect in rBEkLbit
/Drums set up
everywhere

Figure 10-4

blast rocks using external charges

Blasting rails with concrete tendons tech.com

To disperse the rock in one
direction, place the charge beneath
the rock on the side opposite to the
direction of dispersion (Fig. 106). For
rocks with a volume of less than 15

cubic meters, calculate the amount of

medium explosive required as 1 ~2
grams per cubic meter. Alternatively,
implement blasting by placing a
blasting hole drill or another
hole-drilling charge with an
equivalent charge quantity in the
same position.

Article 151. For anti-tank minefields and
obstacles, use grouped charges or linear

charges, implemented according to the f
ollowing methods.

(1) Two-blasting method (Figure

10—7(1): Pack TNT explosive
blocks into bundles of 5 kilograms

and 10 kilograms.
-~ 188 —
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’ o -l B el A e S
One-time blasting e A
! . charge quantity,
~ second-time blasting
charge quantity

»-_—.-—_—-._.N_ A= e it e o b e o

(I) Internal Group Charge and
O .
':' 1) Two consecutive r Detonation

blasts

'I

:

= 4
[ =]
-]

———

F
r
r

Fom h O ke ank b Lok F e vk L dde M b
(3) Blasting with parallel .

(4) Blasting of frozen
charges soil

Figure 107: Charge configuration for
blasting anti-clay environment

Four charges per group. For the first round, use two 500g charges per side, spaced 2
meters apart, detonated in the soil mound 1.8 meters from the damaged edge; for the

second round, use two 1000g charges per side, placed at the bottom of the crater from
the first detonation, with slight backfilling. The two charges on each side must be
detonated simultaneously.

(2) Internal c‘ha;gie‘IEJla?tlin‘g method (i:igijre 1‘03(2)): A group ‘chargé of 6 7kg is used on
each side, placed in a horizontal blast hole 1 meter deep excavated along the slope (cliff) wall
for blasting.

{() straight charge blasting method (Fig. 10-7(3)): '
1. Under médiafn_-ﬁén:d s‘oilbc-br;ait‘ic‘ar;; plac;35 Ir«jlof TNT blocks on each side,
bundled into a straight line 2.5 meters long, for blasting. The charges on both sides

must detonate simultaneously. If the soil conditions are unfavorable, adjust the charge
quantity accordingly.

— 189 —
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2. Under frozen conditions (Figure 10-7(4)), place 4 grams of TNT explosive blocks,
bundle them into two 80%x25%10-cm straight-line charges and detonate them. The two

charges must be detonated simultaneously.

When clearing a path for infantry on a Saturn wall not exceeding 4 meters, 20 kg
of TNT can be used, supported by wooden poles and detonated at 2/3 height.

Blowout start, respond to the passage by
relocating and marking it.

Section 2: Blasting of Mine
Obstacles

Article 152 For individual anti-tank mines, typically 200 grams or 400 grams of TNT blocks are
placed directly on top of the mine to detonate it. For pressure-activated anti-personnel mines, a
75-g TNT column or a 200-g TNT block is placed tightly against the ottcon.conn side of the mine to

detonate it.

Article 153: When using blasting means to quickly open a passage in the ground,
rocket-blasting devices may be used, or short straight-line charges may be used.

When using rocket breachers to clear paths in minefields, select the appropriate
rocket breacher based on the type of minefield and tactical requirements.

When clearing a path in a minefield using short straight charges, TNT blocks or
flake-shaped TNT explosives are typically bundled onto wooden boards. The charge

length is usually 2~3 meters.
The charge amount is typically 4 kg/m or 8 kg/m.
A single line of 4 g/m charge, after explosion, opens a passage width of 3.7~5.
2 min anti-tank and anti-personnel minefields, and 9.0~10.5 m; a single line of 8

g/m charge, after explosion, opens a passage width of 5.2~6.7 m and 10.5~12.0
m in anti-tank and anti-personnel minefields. When arranged in two lines

The width of the opened passage is twice the width of the
passage opened by a single column of charges.

Section 3: Blasting of
Works

‘&', = | vy LEW et s x b S e aa . B
1. Four types of blasting against earth and masonry firing positions and

reinforced concrete structures.
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When firing at fortifications, external group charges of 5 kg and 10 kg are typically used.
The blast point should be selected at weak areas of enemy fortifications, such as near
firing ports or entrances. Prior to detonation, the blasting tube should be inserted into
the fortification through a firing port or entrance. To blast through concrete-reinforced
walls or roofs of fortifications, commercial group charges are used for continuous
blasting, or No. 1 or No. 2 blasting perforators are employed.

Article 155: Demolish enemy fortifications abandoned by our forces, provided they are
rendered unusable by the enemy.

™ LEF —a K. Wi i - A Pam die wa—d i - .  m —t— s R =k R — -
(-) Blasting concrete (reinforced concrete) works can be implemented according to the following methods. ; o

1. Place the charge inside the structure and cover all borehole openings with soil or sandbags before detonation.

or with rocks, etc., blocking it. The charge _
quantity is calculated according to the following
formula: &O=nl -3Va

In this formula: C—amount of medium-strengt)1 explosive (kg)
Internal volume of the construction site (meters)

—Maximum thickness of construction walls or roof (meters), all below 1T m !

Per meter

2. Set tr;e- ch-arge in the earth of the fortification wall

s Ak

Ith.h.ér;)péned pill box or pill hole. The dosage is according to

Article 13 Formula calculation. Corner wall |

N LTI R R T B
Charge must be configured Io
simultaneously at the location.

(2) Blasting tunnel-type shelter (Figure

10-8), usually the group charge is fixed in

Top of the tunnel entrance. The charge quantity is calculated by the
following formula

Figure 10--8

— 3 él-aét}?]gkof fur;ﬁei—fybé o
C=4R shelters
Wuzhong: Ci—Interm.edi.é.t‘e-e;pfééi\}é.chérge-(kg) }

R—Destruction Radius
(meters)
(3) Blasting excavation method for earthwork (Figure 10-9). The group charge is typically
placed under the roof at the entrance of the shelter. The charge quantity is calculated

according to the following formula:
C=12R?

In which: C, R - same meaning as
above

— 191 —
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Chapter 11: Demolition of Weapons and
Military Supplies

Section 1: Explosive Breaching of Tanks and
Armored Fighting Vehicles

Article 156: When breaching tanks, the target areas should be selected as critical or
weak points such as the engine, ventilation hatches, top of the driver's compartment, side
and rear armor of the turret, or the active wheels or tracks (Figure 11-1). The required charge
quantity and resulting damage effects are shown in Table 11-1.

... 81tech.com

Engine ventilation E P

density - Crew
conppartment

Tank
11 Breaching
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Explosive charge quantity and destructive effect
at each section Table 11—1

Engine, ventilation window

Cabin Hatch

Turret body joint

Turret side
and rear
armor

Drive wheel,
heating belt

Pierce armor, destroy engines

machine, kill the
pilot

Breakable armor, crew-killing

Breakable armor( inflicts
damage on crew

Break the drive belt or
damage the drive pulley,
preventing the vehicle from
moving.

———m

M B S )

Ch k
arge (kg) CBPIr1 type
Ammenium Nivae Detonator
TNT ’ (Section)
tablets

1. When blasting tracks, the charge should be in tight

contact with the track.

2. Detonating various parts of a tank can also be done using anti-tank
mines with equivalent explosive charges (without fuses, using ignition

tubes for detonation).

The relationship curve between armor thickness and required charge quantity is shown in Figure 11-2.

Article 157. The selection of damaged areas and the method of breaching for
armored combat vehicles shall be implemented in accordance with Article 156.
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d sipiosivé weight (kg }

. /

10

Armor Welding ( ’
Cool)

Figure 11-2 Relationship between armor
penetration thickness and required charge
weight

Section 2: Demolition of Aircraft
and Artillery

Article 158: For aircraft with explosive charges, the explosives should be placed inside
the cockpit near the nose to destroy the control mechanisms, armament, instruments, and
radar; alternatively, 1 ~ 2 kilograms of TNT may be placed on the fuel tank for detonation
(fuel tanks are typically located in the wings and tail sections); if there is fuel in the tank, it
may cause an explosion of the tank, burning the entire aircraft. For propeller-driven aircraft,
1 ~ 2 kilograms of TNT may be placed on the engine cylinders for detonation; for jet aircraft,
2 kilograms of TNT may be delivered through the jet exhaust to the area near the engine for
detonation; for bombers or transport aircraft, 5 kilograms of TNT may be placed in the
landing gear compartment to destroy the landing gear and simultaneously cause the fuel
tank to explode, burning the entire aircraft.

— 195 —
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A& ® R AEORH &R
{men} (kg) (mm} (kg)

] 37‘:-_5[} 0.2~-0.4 150 ~ 200 4.0~5.0

F0~ 76 1.0~1.2 200 ~ 300 5.0-7.0

) 80 - 100 1.2~2.0 300 ~ 400 7.0~10
100 ~ 150 2.0~-4.0 400 Ll - 10 ~ t5

Article 159: For blasting cannons, the explosive charge can be placed inside the cannon shell or on
the cannon tail (Figure 11-3). The required TNT charge quantity shall be determined by consulting Table
11-2 according to the caliber of the cannon.

81tech.com

Figure 11-3: Blasting of

the artillery piece

Table 11-2 Explosives required to destroy artillery of various calibers

Caliber of Caliber of

artillery artillery

(mm). Gaslaal _
) 0.2~0.4 150-200 4.0~5.0

1.0-1.2 5.0~7.0

80-100 .
i 10 7.0~10

100 - 150 2.0~4.0 Above 400 1015

WIRAfTAMRIZRE A +A%. F—-T5E++L4&. &
""Eﬁ—r‘%‘%ﬁa

FENW O OKRE. LRI

E—TA+E BENE, THO0.5~1 TE8ERELT
— 196 —

Destruction of self-propelled artillery may be implemented in accordance with Articles

156, 157, and 160.

Section 3: Blasting of Automobiles and
Construction Machinery

Article 160: Blasting automobiles may involve setting 5 ~ 1kilograms of TNT

explosives.
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Placed in critical areas such as the engine cylinder, universal drive shaft, differential,
and transmission (Fig. 11-4).

A RN A e L AL e
Explosives on the engine's

gasring /]

e

All-round rotating gl

&3 TR,
Differential side
ttifiers (or
context), it should be Charge
B

Figure 11-4: Car Blast

81techcom®B— BT —FRBEMIEHAN. LN, BEV. BTHWVLZF construction

machinery, which can place 0.4~2 kilograms of TNT explosive on the engine cylinder,
rear axle, drive wheel, or tracks/tires of the walking part (Figure 11-5).

v e e e
Mounting on the

active wheel tread

LT R
Propellant loading on the
actuator cylinder of the
ignition motor -':--

L JrTaee
Postbridge egg
loading

Figure 11-5 Blasting of
Construction Machinery

China National http://www.81tech.com
Defense Technology

Network



£ 11—3 HRIENH. SEABEEHEEAR

I B # W * E: =%
FEHR »HR
¥ O B i (kg) A N T (kg)
2 3 M E 0.4-~0.8 EEPLAE
F Sl R 3 0 2 7 ¥ ghih
0.4~0.8
= £ F
E ¥ 5 2
x E ¥

/Y BERSHREH

R—AATIH REEFERE, TTRARNSE. fHStd
GRRERR., BERGRETQET, E%E1~2 T8
BREHREEQR T RR%; MARMEIER QBT NP
TREAMMBARRUITEL . AEFESIE, N&NhL%
BB T,

R—EATEF BESE, DRES, NARKaE. &
SRR (XA, ME, BHESEERML. J2RBERAX
SERUEH LU LZESRERREREHE,

R-AATHEK SMEHR. WIERE, TS~ 10 TEE
BB FEZr SR e M ei 28 5 . A5 Wbl o 70 1 0 58 S AR

BHY MRS

R—AATHES @EREH, THEWRERAE R b
®, RREBE, REEHEEENEE (F3EMEESE),
— 198 —

Table 11-3 Tetryl charges required for explosive engineering
machinery and automobiles

Engine cylinder 0.4-0.8 Engine
L_‘y“II-UICAI . .
Track beside the Directional Rotation Shaft
—grive-sprocket 0.4~0.8
81tech.com

FOTEEIRSHRE

Article 162: Blasting communication lines mainly involves cutting the lines and
destroying power sources and antenna devices. When blasting reinforced concrete poles,
typically 1~2 kilograms of TNT are placed at the lower part of the pole for blasting; blasting
methods for wooden and lattice-type poles shall be implemented according to the blasting
methods for wood and steel. After the pole falls, the wires should be cut and the insulators -
destroyed.

Article 163: When demolishing broadcasting and television equipment, the power source,
transmission devices (antennas), control rooms, and other critical areas such as the control tower
should be destroyed. For metal tower-type antenna systems, the tower legs and their control cables
should be destroyed, with at least half to all of the tower legs severed.

Article 4 of Section 16: Blasting telegraph and telephone equipment by placing
5~ 10 kilograms of TNT in the relay room, switchboard room, and telegraph room.

Section 5: Detonating
Ammunition
Article 16, Paragraph 5: Steel-detonating shells may be destroyed individually or i
n batches according to circumstances. When destroyed individually,

The charge should be placed on the projectile (close to the f
uze if present).
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The required quantity of TNT charge depends on the caliber of the shell (Table 11-4).
During centralized destruction, shells may be stacked according to the number of shells
and environmental conditions; shells within each stack must be gathered closely together,
and then 3 ~ 5 kilograms of TNT explosive shall be placed on top to initiate detonation and
destruction.

Table 11-— Distance of fragmentation and shrapnel dispersion from
4 the charge of a single-round shell upon destruction

[, et i s e e aem
Fragment dispersion distance

B Below 500
Below 750
Below 1200
e 0.6~1.0
t@ G 2 O C C Depends on the amount of explosive in the
e ‘ shell.
2.0~3.0 but not less than
1500m
Above 400 3.0 and
above

Article 166. Destruction of aviation bombs. Usually, destruction is performed on a si
ngle bomb, with the explosive charge placed directly on the bomb body. The required

quantity of TNT explosive is shown in Table 11-5.
Table 11-5 Charge required for destruction of air

bombs

Bomb weight (kg)

Charge (kg)

Article 167 The destruction of landmines, blasting charges (devices),
explosive belts, firestring bombs, and anti-sweeping (lawn) mines and other
explosive equipment may be carried out individually or in a centralized manner.
When destroying such equipment, TNT blocks shall be directly placed on the
equipment to be destroyed. The required amount of TNT charge is shown in

Table 116.
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Table 11-— Explosive charge carried by a single

6 explosive device in a sales segment

[P R P

i e s s -

Fire Flute Demolisher 0.2-0.4
fHExprosive-Beit— .
Turret Breacher, Perforator + 0.2~0.4 Various types of | 0.2~10
- . i g =g
Firewire Mine Anti-personnel 0.075-~0.2
Antitank 0.2-0.4 0.2~0.8

TTTTTe

Destroy artillery (bomb) shells and explosive devices. When loading, transporting, or setting them up, proceed with
extreme caution, handling them gently to prevent accidental discharge, and strengthen safety measures. 8t

Section @g@a&%%e

Warehouse

Article 168 Explosive Ammunition Storage: The explosive charges shall be placed on the
ammunition piles within the storage facility, with one to several charges per pile. The charge quantity
shall be determined in accordance with Tables 11-4, 11-5, and 11-6. The charges shall be connected by
detonating cord and detonated simultaneously.

Section 169. For blasting gasoline and kerosene depots, 0.2~04 kg of TNT can be placed inside a cover
within the oil drums or tanks (tanks) and detonated using an electric blasting method. For blasting diesel and
engine oil depots, 0.2 ~ 0.4 kg of TNT can first be placed inside gasoline or kerosene drums, and then
introduced into the fuel awaiting destruction; after the charge is detonated, it shall be allowed to burn.

Article 170: When demolishing warehouses containing military supplies such as uniforms,
food, socks, and weapons, large-charge blasting of the building may be used; alternatively,
gasoline or kerosene may be applied to ignite the building via blasting.

China National http://www.81tech.com
Defense Technology
Network



1= XHDEW

E-Bt+—&F XTBREWATEANGNILH LBEKE
WA ; BEBERK. KERPHFRAKXKT2AY; MENIK.
i Bk LA B ARG A K P H . BCRETE K P 523 2500 AUR BR Bl
KIEHE, FHTERRRSESMENEE, KELREE, Kl
Mg, MRRER LIRS, IFRBERMER. R
BREMR.

BT IKEIBEE

F-AEt+& BHAE. AKX, XOUEREXEE
b, —RORABERZ, SEK TR, BT K RS E
RRENEHS, MIKEHE. AT LSRAmESfNE, B
BB, HKE . KHUREERE | KU Eot, WAfEKNF
HE LR,

F—EEt1+=% HBRELEFBRKETHRE, TEBRAE
HELE ERPLEh, KKETREMRELHRBRERER, Bk
BRI IK B B 2 WA BRI KBRS, R HOR R R 7 5 e e g
LUK BT, SULH) A E 2 5 R SR B B A 4 E A B 38 55 00 B St A

(=) FEXKEMAIELGE, TREXEEFAESZE
e, &8 121 %HF.

HKBREANTF 0.5 Kit, K258 aTKE 0,075 F 3L/ K2
BB A KB REE 1.0~ 1.5 X, BH B A BKE
0.24 T/ KK,

: — 201 —

Chapter 12: Underwater
Blasting

Article 171 Water-borne blasting is commonly used to blast ice layers forming obstacles on frozen rivers and streams; to blast floating
ice and ice dams protecting bridges and hydraulic structures; to deepen riverbeds, clear reefs, and blast other underwater targets.
Explosives placed in water must be protected against water, and the effect of water flow on the position of the explosives must be
considered. Underwater operations are more difficult, and the ice surface and riverbanks are slippery; preparations should be made on
shore as much as possible, and effective safety measures against hazards and slipping should be taken. 81tech

Section 1: Ice
Shattering

Article 172: For blasting ice layers, floating ice, ice dams, and other frozen targets,
group charging is generally adopted to implement underwater blasting. Alternatively,
concentrated charging or linear charging may be set up on the ice surface to shatter the
ice layer. Blasting on the ice surface requires increased charge quantities, resulting in
reduced blasting effectiveness. When the thickness of the ice layer or ice dam exceeds 1
meter, blasting chambers may also be excavated within the ice for blasting operations.

Article 173: Breaking up the ice layer to form ice caves and obstacles can hinder the
enemy's mobility on frozen rivers and lakes. Ice caves may be pre-established or
temporarily created as needed. Pre-established ice caves should be frequently broken
up to prevent refreezing, maintaining their unfrozen state; temporarily created ice
caves

Then use explosives or anti-tank mines with waterproofing measures to carry out the blast.

(-1) The single charge quantity for opening an ice cave can be determined from
Table 12-1 based on the ice layer thickness and the depth of charge placement.

When the ice thickness is less than 0.5 meters, the charge quantity can be roughly
calculated as 0.075 kg/m? on the ice surface; when the ice thickness is 1.0 ~ 1.5
meters, the charge quantity can be calculated as 0.24 kg/m? on the ice surface.

i — 201 —
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+* 12—1 ﬂﬁbkﬁﬁﬁﬁﬁil Table 12— Charge quantity required

1 for blasting ice
3 FAERARE (m) Charging depth (m)
i{i_ﬂ 10| 1520 W #
Eﬂ(}:ﬁ ﬂ& ( m} Ice layer thickness ; :

0.2-0.3 1.0 | 2.0 | 4.0 " 0.2~03
0.3~0.4 1.5 2.6 | 4.6 0.3~0.4
0.4~0.5 ) 2.2 3.2 5.4 0.4~0.5 )
0.5~0.6 2.6 13858 |1.81r%k 0.5~0.6 1. Single pack
0.6~0.7 3.2 4.2 6.4 25 5% )= 0.6~0.7

o By K ' i
0-7“"{].8 3.8 4.6 6-8 E EE ﬁ 0.7~0_8
0.8~0.9 4254173 | ®BERE 0.8-0.9
0.9~1.0 4.6 (58|18 | BRE®M 4 0.9~1.0

ﬁ - Fo-
1.0~1.1 5.4 ; 6.4 8.4 © 1.1 \ ©

2. F A fF 2. Used frying
1.1-1.2 6.0 6.8 8.8 25 hH s E 1.1-1.2
1.2-1.3 6.6 | 7.4 | 9.4 | smsy. 1.21.3 e nneee
1.3~1.4 7.2 | 8.0 | 10.0 1.3~14
1.4~1.5 7.8 8.6 | 10.6 1.4~15
1.5~1.6 8.4 9.2 111.2

(:) mﬂ‘ﬁﬁ&%ﬁﬁ, iﬁ#fﬁz‘kﬁ (E 12‘"—1)\ ﬁﬁﬁ. ﬂ {'(II)ilee c;\-/e?uh;-erd_hi%r‘I-oécllir;a.proﬁalaur;t‘é—r.e‘-trypiéctallyfc?gated by ice drillir;g-(F}g. B

12-1), iron picks, or steel

B 12—1 K% Figure 12-1 Ice

Breaker
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The borehole is formed by continuous blasting with small charges, or by combining ice drilling
with an electric saw. The size of the charge hole should be sufficient to allow the insertion of the
charge and convenient for operation. During operation, sand, straw bags, wooden boards, or
roughened ice surfaces created by ice drilling should be laid around the ice hole to ensure the

safety of personnel.

(3) When setting the charge, strict waterproof measures shall be taken; the charge may
be attached to a rope or wooden pole and lowered into the ice-covered water (Fig. 12-2).

P

f(1) Liyusheng Case 1(2) Use a water stick_

Figure 12-2: Setting of underwater
charges
When the ice layer thickness exceeds

1 m, the charge should be set up in an ice
hole for blasting, with a depth equal to 3/
4 ~ 4/5 of the ice layer thickness (Fig. 12—
3). If the charge is set up in the T
permafrost below the ice layer, the s
explosion is likely to form an ice pile. The "
charge configuration should be adjusted g

relative to each other; the spacing
between charges and the row spacing
should both be 4~5 times the charge
setting depth. Blasting should be i =
nitiated simultaneously using detonating - £

. (1~Good Medicine £kH My
cord or electric detonators. Clear Depth)

When using a seal with good
sealing performance, having

Figure 123xamusnmiag
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When setting anti-tank mines with waterproof performance in ice, the mines should be
placed in water at a depth of approximately 1.5 meters, with a spacing of 6 ~ 9 meters
between mines. When initiating detonation using electric detonators, a small hole may first
be drilled in the mine cover to allow the electric detonator lead wires to be brought out; t
he initial mine can also be primed using TNT blocks. All secondary mines use instant fuses
and are detonated by the initial mine; the fuses do not necessarily need to be aligned with
the initial mine, as they can still be detonated (Figure 12-4).

it o F T Tt e o

PR SRR T ey
- I A i ] 7 1 hi

'“ﬂi*“ﬂgjwﬁ_ﬁﬁh14.””Mw
Y 1 N | S,
iy —e S S _
S 6 K B
N Seug -

Figure 12-4: Setting of Ice-Under
Mines

Article 174: Opening a flow-ice road by blasting can prevent flow-ice from blocking
the river channel or damaging bridges. Before the ice thaws, when opening a flow-ice
road near a bridge, the ice layer must first be penetrated around all bridge piers and the
ice-breaking ridge, forming a small ditch with a width of not less than 0.5 meters to
protect the bridge. Additionally, a small ditch should be opened along the downstream
edge of the flow-ice road, with a length not less than the width of the flow-ice road, to
maintain the integrity of the downstream ice layer and facilitate workers standing on the
ice surface for handling ice blocks.

The charge quantity and placement method required for opening a drifting ice road are the same as those
for opening an ice cave. The width of the drifting ice road shall be one-4 ~ 13 of the river width, and its length
shall not be less than three times the river width (the length of the upstream portion shall not be less than two
times the river width, and the length of the downstream portion shall not be less than the river width, as shown
in Figure 125). The charge shall be detonated sequentially from the last column downstream toward the
upstream direction. Blasting is prohibited within 15 meters of the bridge. If the ice near the bridge piers has not
broken up after detonation, it shall be manually broken. Large ice blocks formed after the explosion shall be
placed under the ice downstream of the drifting ice road using a scoop hook or a rope with a hook.
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i
Figure 12-5: Position of ice holes when setting cover

charges to form an ice road ooo

Article 177: Ice breaking operations may be conducted at bridges and at locations
where ice dams might form, 1 ~ 4 meters from the bank, with several ice-breaking
teams deployed. Ice-breaking teams should be positioned in areas where the river is
narrow, the channel is curved, the current is slow, or there are shallow sections.
Teams should be spaced appropriately so that, as ice flows through the section
assigned to each team, it is broken up sequentially.

Ice breaking is usually carried out by the method of throwing charges and
blasting. The charge amount is generally 0.2~2 kg of TNT. When the river width is
relatively narrow, the charge can be thrown from one bank or both banks. When the
river width is relatively wide, the current is slow, and the amount of ice is not large,
the charge can also be thrown from a boat; in this case, the length of the fuse on the
charge should be such that the boat can leave the danger zone.

Article 176 When rivers thaw, large quantities of flowing ice may form ice dams
at shallow areas or in bends of the river channel, blocking the channel, potentially
causing flooding and damaging bridges and other water conservancy projects. Ice
dams can be broken using blasting methods. Blasting of ice dams should be carried
out when the ice is still unstable, typically when a flow ice road with a width of 20 ~ 30
meters has formed. The single charge quantity for blasting ice dams is 5~ 25
kilograms of TNT. The charges are arranged in 1 ~ 3 rows perpendicular to the flow
ice road, with a spacing equal to 4~5 times the depth of charge placement. Charges
should be placed in the water or set up in charge holes, and all charges should be
detonated simultaneously. Alternatively, charges can be dropped from a helicopter
at an altitude of 60 ~ 100 meters above the ice surface to implement blasting.
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Section 2: Deepening of the riverbed and
blasting of reefs

Article 177 Deepening of riverbeds by blasting may be implemented using external or
internal charges.

(1) External blasting with explosives typically uses TNT blocks, which are placed
directly on the riverbed. The charge per hole shall be determined according to Table
12-2 and may be adjusted based on test blast results. Charges should be arranged in
rows, with the spacing between charges and the distance between rows equal to
three times the required depth of penetration. When conducting large-scale blasting
operations using multiple charges, all charges should be detonated simultaneously.

Table 12-2: Charge quantity required to
deepenthe riverbed .

The depth that needs to be Single charge weight (kg)
increased

Soft Rock C

Before blasting, the nature of the riverbed shall be surveyed, and the blasting area and
charge positions shall be marked to ensure that the charges are accurately placed at the

locations requiring deepening.

Calibration and setting of the charge position are typically performed on the
moored barge (Fig. 12-6). The charge and electric detonation circuit should also be
prepared in advance on shore.

When blasting is carried out with a single charge or a small number of charges, the
blasting can be initiated using a firing tube. The blaster, riding in a boat, transports the

prepared charges to the marked positions, ignites them in the prescribed sequence,
accurately drops the charges into the water, and then quickly drives the boat away from

theﬁng%neﬂgure
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Water rain on calibration rope start frequency entertainment road
L [Boat along this

A KELRERET ¥k
(450 445 3 ) %

A 12—7 ¥HENIEN SR Figure 12-7: Placement of the

charge at the riverbed

ﬂiﬁﬁlﬁﬁ 12—3 'ﬁ&ﬁ o %%Eﬂﬁ ﬁﬂfﬂﬁ!’iﬁ%iﬁﬁo ﬂﬁjﬂ The charge quantity can be estimated from Table 12-3. The charge configuration shall be

implemented according to open-pit blasting methods. When blasting deepens a sandy

o
ﬂ@ﬁﬁﬂf ' "”EH %ﬂ#ﬁ'ﬁ%ﬁ ' ﬁﬁﬁ% %ﬁ)\%}[; F’g Stéﬁﬁﬁ riverbed, a drilling tool may be used to drill holes first, after which the charge is placed into the
charge holes for blasting. The drilling tool consists of a sleeve and a pointed wooden stake

ﬁu ﬁ'ﬁaﬂ# o
Eﬂi ﬁfﬁiﬁlﬁﬁﬁfﬁ W H@Jcﬁl?‘k E{jﬂﬁﬁ (E 12-_"8)*: installed inside the sleeve (Figure 12-8). During drilling, a large hammer is used to drive the
ﬁ'}lﬂﬂ‘ ' Fﬁkﬁ%gﬁ ﬁ*&‘ *EE H/'\?“TE N :m] &5 }f{.ﬂtﬂﬂ ﬁﬁfﬁgsﬁ wooden stake along the sleeve into the riverbed; upon removing the stake, a charge hole
ﬁﬁﬂg;ﬁﬂ (ﬁ . ] (borehole) of the required depth is formed. Explosives are then loaded into the charge hole
® ) s ﬁﬁﬂﬁﬁﬁ*&‘ ﬂgﬁﬁ /’\E-ﬂ. (?ﬁ} ' -ﬁﬁi Hj (borehole) through the sleeve, and the sleeve is subsequently removed.
.
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FEERAMMEL, RAAH, AL HY (8 12—9), UK
KBRS

(7)) WRHRHEM, NEBLTHERR/D, THAIERS
USRS %0 MBEREER K, MTAERS LR ERHIE
HEY. HARBAREXTFARKEER AW ELHE, 25
LAEEAS R EOBEHIT 10% ~ 20%,

EKF IR, MO, ARRBROELS F
To ATHBRWMABAWS, TERA L E  RELEENE
(BREWRTHES), HERABEEEELE -,

HBRK R REH , MFEAPEADER, THIESH
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Table 12-3 Water-blast Unit Charge Consu
mption Parameters Table

Exposed Perforation
blasting bklajthg
(kg/m2) (kg/m3)

Soil with gravel

Sbft r_o-ck v;/ith %r-actl-Jres -

Medium hard rock

Table parameters are only suitable for use when water depth exceeds 2 meters; if the water depth
is less than 2 meters, the dosage should be increased by 25%-s:%.8Tt

ecn.com

When deepening hard (rocky) riverbeds, holes are typically drilled above the water
surface using steel picks, pneumatic rock drills, or large drilling machines.

Article 178. For blasting rocks and clearing channels, external or internal charging
may be used according to the situation.

r L fal e s = LB vl Wls - R Lade 34 A mgmd FE. s oreh o omd . %

(--) External charge blasting; the charge quantity shall be determined according to the
blasting method for individual rock blocks. The position of the charge shall be selected
based on survey results. The charge shall be secured with a heavy object (rock) in
concavities, natural rock cavities, cracks, and other locations of the reef (Fig. 12-9) to
enhance the blasting effect.

(1) Internal blasting: If the volume of the reef is small, blasting can be carried out
using the method of drilling individual stones; if the volume is large, a series of charges
can be set up on the reef. The arrangement of blast holes shall be implemented
according to the method of rock breaking by open-pit drilling and blasting, and the
depth of the blast holes is usually increased by 10%~20% compared to the required
depth.

When perforating in water, this can be done on a moored gate bridge, a wooden
platform, or a constructed work platform. To prevent the steel rod from being pushed by the
water, a thick wire coil or bamboo tube can be placed around the steel rod.

(while not affecting the rotation of the steel drill bit), and firmly fixed on the
workbench.
Clear residual bridge structures in the water and deepen the foundations of
_unﬁﬁg/atgqr;structures, which can be done according to the structure
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The type and hardness of the material shall be implemented by blasting methods,
respectively, referring to wood, steel, concrete, reinforced concrete, and rock.

81tech.com

Figure Use external explosive
Figure 12-8 Drill 12-9 charges to blast the reef.
- 209 —
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1. HRBER bR RV B B R ER

2. SRS TR BT R

3. EARME L, EﬁﬁATﬁﬁﬁTﬁmﬁﬁo

4. MY RS TR IE B

5. BRI, K REEM NIRRT,

() ARES. HERSTIFE, YrBASAEXAR
14 AT S TR S T AR

HA TR, B 0D E AT E LA R ER
ER . fEoll BB S TR TR, LA 0 U 4 30— B A 26
B3 B

2. RREEHR . 52BN 5 B SR R BT 0 1 5 O
TR BEREAT P HTHISE, FHL U0 95 — Soho HL5E U Rk
1,

3. TS, HERE. SIS R RREREES A
B, RS RHETERB AR RE, KMEH, BER
B, 3R BB HE NS AR R AL &

(Z) LHEfed: HERPMAFLITREH RN KRS
AL B, SHPARHE, BHER, RSB EY,
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Chapter 3: Organization,
Command, and Safety Rules for
Blasting Operations

Article 179 The implementation of blasting operations shall comply with the following general procedures ?:
]

-1) Understand the task: Breachin_g operatiohs must be carried out in accordance with _r
superior orders. Orders transmitted should include:

1. The blasting target and the required degree of destruction.

2. Deadline for completing preparatory work. ecn.com

3. Timing of detonation, the person who issues the detonation order, and the method t .
of issuing it.
4. Cover and security measures for the operation.

i e
5. Methods for ensuring the supply of reqwred explosnves pyrotechnlcs and other E

equipment o

r - LA o R, R 1 T O ) LELs fbwr T vt A Fem B —aF - - ‘i

(IT) Organizational Preparation: After receiving the mission, the commander should”
immediately organize relevant personnel and detachments to carry out all preparatory work.

1. Conduct engineering reconnaissance. Usually, the squad commander leads relevant
personnel to conduct engineering reconnaissance of the demolition target and the work
area to ascertain the matters specified in paragraph 1 of Article 4 and to prepare the
required maps.

2. Formulate a breaching plan. The squad commander shall analyze and study the assigned task and :
intelligence obtained, and formulate a breaching plan in accordance with the provisions of paragraph 2 of Article
4.

3. Issue orders and organize preparations. The squad commander should, based
on the demolition mission and plan, conduct ideological mobilization and combat
grouping for subordinate units, assign tasks, prepare equipment, and, where
possible, implement live-fire simulation training under imminent combat conditions.

(Chlnese) Conductlng operatlons The commander should lead the squad to the
prepared operation position on time before the operation, coordinate with the covering
squad, deploy a security detail, and then commence the operation.
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2. wBENHE, PERERES, B,

3. HEBREEY, BRESEESRERTLIR, 24
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4. FREREUARBTEERN, BEFELRS, RiE
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5. SEREBMESIS, PSRN FERIRE, TEREAEENIE,
MR A AEBRBI T AR R ENED, FHEXRER
FRE; MRS R TR TR & W A A

6. HPRERBBE, MREMUFPHEN iR, Mk
4 2R AR AR

(M) WEFERIEFTEI: BREHRG, By R FREE,
2 g e ] BEBER . ERERBUI, HHRTHH
R HIFrEh,

E—ENA+& BB BT Lo mn,

(—) felt ARDARBELED ., K AW RAE L, B
B E SR, Ml SOH T R R

() Rl AR AIBABIE Y 0 H, PR R M4 1008 3
A RS TE).

(Z) InREAEH, ~HAS, WAL L IEFE L, B
EFRIEA

() XFERIES . KEREERM S, DRZRIES.
REMERS, DEBBR, GRS h B 5% R R 3
BRI S Mg,

(R) %25, kAR
FREBRYR .
‘(n)ﬁﬂﬁ?ﬂi%Aﬁﬁhﬁﬂ% AR B2 - 2 —
MARBARBX,

THIGREE; XEH . kCH B 4 kR
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China National

1. During operations, pay attention to enemy forces, strengthen vigilance, and prepare for combat to prevent the enemy from...

sudden attack by a ) :,-
person

a
Master the progress of assignments AdeSt forces as necessary. ) ﬂ'
s

3. Guide inspection operations to ensure that the charge configuration and charge
quantity meet requirements, and that the detonation circuit is correct and reliable.

4, Strictly require operators to comply with safety rules, ensure safe operations,
and handle various situations encountered during work flexibly and decisively.

5. After completing the preparation for detonation, report immediately to the superior. \
During the standby period for detonation, conduct continuous inspections and maintenance of
the charge and detonation circuit to ensure they remain in good condition; detonate in
accordance with orders and the planned schedule as appropriate.

Len Frv LA 1. LB . S irr —_ e
6 Conduct an inspection of the blasting effect. For targets that have not yet ach|eved the expected results act qu|ck|y

£H #0 &k = R @l

Supplemental blasting. Q1+. (4) Report on task completion: Immediately after blasting,
report to the superior authority. The report should primarily cover the detonation time,
blasting effect, and main lessons learned, and request instructions for the squad's

subsequent actions.

Sl b ol ¥} LI = aal #F . s WL et —a

Article 180 Explosive operations shall comply with the followmg General Seeurity Rules ﬂi]

Fi Y FE- M. L i o At el T PR R
() Personnel must be familiar with the characterlstlcs and handlmg methods of !
explosives and firing tools, clearly understand their responsibilities, and know the

implementation methods and steps of the operation.
Pl Y e .ple T R o B O v Mo o0 A A e P ke k- N 4 e e

(2) Personnel must clearly understand work discipline, strictly adhere to operatmg
procedures, and act according to the commander's orders.

—= % tuem AR e R dllT T Bt Fu Lm ——
(3) Strengthen responsibility systems and organize tightly. When two or more people work together an assngned person should 'f

.l-l--lehk
4]

o (4) Locations where explosives, blasting agents, and detonating equipment are
stored, as well as vehicles transporting explosives and blasting agents, must be closely
guarded. Guard posts shall be established by the blasting operation commander and

withdrawn upon his order.

Pl ol S L 2 e B ot AT el S Aok T e — b e -
(5) Explosives and ignition tools shall be stored separately: No smoking or open !

flames, nor storage of flammable materials, is permitted near explosives or ignition tools.

- F=2-% ootk T L BT sEe 0 FEe e b E—
:(6) During operations, unauthorized personnel are strictly proh|b|ted from entermg the

work area; during blasting, all personnel are forbidden from entering the danger zone.
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(L) Wit ESHEREDPTE., BREM LA, BEH X
HAER, TESREFELFE-EAT—&K. RBHEER,
RBEEEE, EMNEEREFALARBEGRK,

(A) ARKEREH b FERBEAN, WREHEE,
FEFISAME, FARAMNEREERFERE, YiE#Es,
AR W IR AR, BRI A ARESN, TN IE
Y, ATERAEE; A EmS (F) Ak, SEEss
B, HEBTRHES, ZEFAEH (FH) PIREA AT EHRT
.

(L) BBsEE)S, HER (REEMAR) RETRER
i, KRR, Kt A RABERB# R,

(1) SEAREBOFELFAEL, B RREBESE, &
HRBEEL R, :

E—ENAT—F THBRBEEE, NARTESEBHER
B, VB ESrdd. CA. RESEAR. L. EWA
B A R R M i

(—) BEEMHESAARBRONENLELER,

L. MARKSNE2EBEETRITN:

R, = 10/C
A R— NS DELEE (k)
C——RFBHERTGE (7))
2. NBRYBBNDELERBTRHR.
R, = K, /C
AH: R, C—B&XFF
Ky—F%. n 28, B2~5; n 36, B S~
10; A8 A S LMt E, B 10 ~ 405 P
B 50~ 150

(7)) TRIREWR A RMELER,
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(7) Accurately calculate and determine the distance of the blast shock wave, ground r
oll, and the dispersion of earth, rock, and fragments; the methods for calculation and
determination are set forth in Article 181. Based on the calculation results, take safety
measures and timely direct all personnel to evacuate the danger zone.

(8) When detonating the charge with a firing rod or delayed electric detonator, if it has not been detonated
on time, wait 15 minutes before sending personnel to investigate the cause of the failed detonation. Failed
detonated charges are generally cleared by the original charge personnel. When clearing internal charges of
failed detonations, the packing material may be gently removed and the charge reloaded to induce detonation;
alternatively, water may be poured into the charge (hole) to dissolve the explosive and render it ineffective,
after which the detonator is removed and destroyed. It is prohibited to pull out the firing rod or electric
detonator from the charge hole (hole).

o T, [, f e s o , . R .
((9) After blasting is completed, the commander (or designated personnel) shall conduct a site search for unexploded ordnance.

Check. Without inspection, no other personnel may approath the blasting target.

(10) Remaining or unexploded explosives and pyrotechnics shall be removed to a safe location
or destroyed on site and must not be left at the work site. 8Ttecr.conm

Article 181 Before carrying out blasting operations, safety distance calculations and

verify to prevent air shock waves, flying debris, and ground waves from causing da
mage to personnel, machinery, vehicles, and nearby structures.

( o A wl e e dered L B e wde Ak Ld e 4 ca . oa dee n

)

Minimum safe distance for personnel and structures from an air shock wave. r o

— T =

- — 1 L] - PR . - [Ty L - a - =
1. The minimum safe distance for personnel is calculated as follows:
-

o . N - PN DR T, T SR Fooa oA emea ow P
In which: R—minimum safe distance (meters) for a shock wave }

Total chérge weight (kg) per simultaneous )
detonation

2. The minimum safety distance for buildings is calculated :

as follows:
R, = K, ¥C

In which: Rs « C—Same meaning as
above

Kb coefficient. When n is 2 Take 2~5; when 3, take 5~

10; Place the charge near the ground surface, t
ake 10 ~ 40; Expose the charge, take 50~150

f— 1 LU T PR R 7 e L T
(1) Safety distance for personnel from individual ' e
flying debris.
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1. In soil and rock blasting, the individual scattering distance of soil and rock fragments is calculated according to the following formula: .
H

1. 1, SAREPIH L. AROCHERKTHAITH.
{ 1 ) f‘%l%j:%ﬁﬂ!'}i I’EJ Hg "lﬁﬁﬁﬁ : {'(EL)EFSI)&TIirsetfnnoc\c/aailnsg;tei:ri]r.ection along both sides of &

L = 401’[2]1 L = 40![2]1
2 L—1, AHREEBAER (Ok) In which: L is the distance (meters) that soil and sfones scatter.
n blasting action index
h minimum resistance line (m) )

h—B/NMEHE (OK)

(2) B EMRT BN, {(2) Fly distance in the direction of both ends of the s
5 soil removal section: s
. = 20n°h . = 20nth

In which: L, n, h - have the same meaning

AH: L, o, —BELFE L, j fn which:
:}Ll—flm,jj 5',& 2.'1[ H‘j’ . Eﬂf‘ﬂ'm m?‘f I'l'ﬂ H{] ‘Eﬁ'ﬁﬁ ﬁ[?ﬂ‘ﬁﬁ ﬁﬂ -Fm When the wind is strong, the dispersion distance of rocks in the downwind direction and the
Hﬂﬂ’ﬁ"]“ﬁﬁﬂﬁ H , ﬂ]ﬁﬁ j( 259% ~ S0% . dispersion distance when blasting down a slope should both be increased by 25%~50%.
2. BRXBENARKELIE BRI SRE 12— 3147,
Table 12-4 Safety distance for personnel from individual flying debris

» 12— !i’ﬁﬁ’hﬁ“iﬂ“ﬁ*ﬁﬂqiﬁﬁﬁ during blasting

2. When conducting open-pit blasting, the safe distance for personnel may also be referred to Table 12-4.

AR A AT T YR BN ELER (m) ‘ Explosion type and Minimum safe distance for individual
’ method scattered objects (m)

AR 200 e
£ LoRd 1500 Metal material lasting ‘mme
BB Y B i ARl 100 Destruction of buildings and damage to foundations -
.33 FUF gk Poval 400 Exposed charge blasting of soil and rock on the right - -
B, /R 200 e Tcan s csing e mdicind heahd ficine pot mechod
A = B 300 - -
&% 50 I
AP 1 T A t00 Explasive Blasting of nor-igid 5ol in water .-
7K o R L A 200 Explosive biasting of hard ol in water _——
TF K ik 200 e -
KET L n 100 Soil blasting under the ice layer -
B S oK B 48 Y 300 Explosive blasting. o

(_.‘\ by M k- o e A s ., P 1 Au A eme 3 = .

( —:.:.) ﬂﬁﬁﬁﬁﬁﬂﬂﬁﬁfhﬁéﬁﬁﬁlﬁ?ﬂﬁﬁ : (3) The minimum safe distance from the ground wave to a builﬁg canbe . :

calculated using the following formula:
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R = (%—)icfi

X, R—HEHIERAYRB/NLE2EE OK)
V—EEE (8 ApamBsaEKeETiRIES
(JEX /), W 12—5
C— - RFBHBRELR (T57)
K. o SEHS0E. BEFEHEFXHNARM
HRAER, TR 12— EH, RHLER
i 2
F12—5 EiERE () SpitEEARSEMREE

B (M) AW BAEE (om/s)
L. LER. BaRE 1.0
BB . R AR 2.0~3.0
TGS FIER G 5.0
KTREE . AEBE 10~ 15
T, HETE | 10~ 30

® 12— FAEAEREMHEEN K. o

ol 163 K @ y =) 163 K a
WSO | 50150 | 1.3~1.5) 3MHEH {250-3501 1.8~2.0
REAE | 150~250 | 1.5~ 1.8 &

ERRE (1) HYRHE RR0E& 7 8 200 K 375 Ak es,

WA REEA T 2 R H R TR O O M RS T TR 88, LA AR Y
%m%%ﬁn '

— 214 —

R = (%—)ﬁcfi

In which: R is the minimum safe distance (meters) between the building and the)seismic wave.

V Ground particle safety vertical seismic velocity for ordinary buildings
(structures)

{(cm/s), see Table 12-5 '

("—...-th total charge of the simultaneous explosion (kg)") 1

K, ar is a coefficient and attenuation index related to the terrain
and geological conditions at the blast point, which can be selected
from Table 12-6 or determined by testing.

Ground particle safety vertical coverage velocity of ordinary buildings (structures) Table
12-5

Building type ech d o descent speed (cm/s)

Qian'an Dong, Tu Huai Fang, Mao
You House

General brick buildings, non-seismic large brick 2.0~3.0
structures ’ e

MEER_ EAESREE

Hydraulic tunnels, traffic
tunnels

Mine tunnels, shafts, and
underground works B — s

Table 12--6 K, a values of rocks of different natures

1.3~15 1250350  1.8~2.0

1.5~18

When blasting near special buildings (structures) or in areas with complex blasting
conditions, necessary monitoring of blasting seismic effects or special tests must be
conducted to determine the safety of protected objects.
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~r : ‘ Chapter 14
%'{'E i} U Supplementary

‘ Provisions

%'__ E} k_f_, :% ¢: ﬁ ﬁ EB JE\ @ ﬁﬁﬂ% ﬁ:ﬁ:ﬁ ﬂl ﬁ ﬁ ﬁo gret'i)c;?t:nSle;;I'Q?tir:\;e;fr;e;gt;zrsczfstchis manual shall be the responsibility of the Branch of the General Staff
-7 \—]— E% . & e E ﬁ BB ﬂg‘\::ﬁ‘- . 1978 4 9 B Article 183 This manual shall come into effect from the date of its promulgation. The "
Manual of Demolition" promulgated by the Headquarters of the Engineering Troops of the PLA

10 E[ EE r{:' @ }x E ﬁ H(E:Iﬁ ﬁ El'_j é‘ﬁﬂ ﬁﬁﬁ‘{] (ﬁ ﬁﬂ iﬁ:} EH ﬁ on September 10, 1978, shall be abolished immediately.
Bk

81tech.com
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BR— BAWHRRBE

ZHBRE T EREEAEY, ThRELERE;, 5 -RA5EM
b, BEEE4E, HhE., HHAEENFA.

—., TR

RIBLEHY . WMRYFE, KRB AL, FLELXER,
TE. #E. I BHEM, B, SERMEE. % UM
MARSABEL., HHEEL, K@k (F) ARERE. X
REA. PR ESHE,

EHBRBEFREM, TERYBRSTHER, UETH
B TSR, s, SHSHOEARDREMER X BiR,
R B IE B GRS TREBEER B AR . EMEReEFU
Bt R B @R MR mE RIRE. N TFREY. SAYNIERE
B, RN EESBRIH. k. BEEHENR,

BRI OEmER/DETIE b, FLEB L. TLIE a. ¥
BEb, RAKREE . ERFTELBEBLME,

(—) B/DEYd. NBRHBRAEBER, HHA TR,
/DHEBLER b — B2 N .

KR (K) &H: 0.50~0.70 %

HE+ . 0.40~0.60 %k

MEEEL . 0.30~0.50 %

B/PERAR h S /DMREH,

(Z) fLE. ZHANE L RESEFHILTR T, #5
MORE, FAEAMHSRERE,

ERBEPHRN, AFRETXIHA#RE.:
L=K;H
X L—FLIFE k)
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Appendix Building
Demolition Blasting

Using explosive demolition methods to remove buildings can accelerate the work
process: compared with conventional methods, it offers the advantages of safety,

speed, and low cost.
I. Yanchu blasting

Depending on the structure or building type, foundation types include equipment
and machinery foundations, earthwork, building, and factory foundations, as well as
bridge piers and abutments for highways and railways. Based on material composition,
foundations are classified into concrete, reinforced concrete, masonry of blocks (or
slabs) of stone or brick, natural rock, and various soil mixtures.

Use the breakage method to demolish foundations, primarily by breaking the
target to facilitate removal. For exposed targets such as foundations of bridges,
piers, various structures, or constructions, special attention should be paid to
controlling the dispersion distance of fragments to avoid injury to personnel and
vehicles, as well as damage to surrounding buildings and facilities. For foundations

within buildings and structures

Also note the impact of blasting bag movement on instruments, gauges, and equipment.

Basic blasting design includes determining the minimum charge distance h, hole
depth L, hole spacing, row spacing b, single-hole charge quantity c, blasting method, and

blastlng sequence.

LY | _ [ S T BN L L0 U T A R T P

(1) Minimum charge distance. When blasting a large volume offom'mdatlon_._

and manually clearing debris, the minimum charge distance h is generally:

SRR () 75:0.50 ~ 0.70 3K
Concrete:0.40~0.60m

[T

Reinforced concrete:0.30~0.50 meters

(=] B oler Lh. o

The minimum re5|stance line h is dlrectly ' -J o
propartiopaldarthe Blacksize, vo. & o im e em L

R

L)

(2) Hole depth. The depth of the charge hole, L, should be determined based on factors -
such as the geometric dimensions of the blasting target, the homogeneity of the material,

and drilling conditions.

S P whedie P, ak wkeaam T o

1 When the overall fragmentation is requwed thé hole
depth shall be determined according to lowing
formula: l’}g tﬂelﬁ

In which: L—Borehole depth (meters)

K: Boundary condition coefficient, see
Table 1

— r——
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H i«ﬁﬂ“ﬁ ﬁ%ﬁff}‘ n{} %&ﬁgﬁ (% ) (Eﬂ@ 1 ) ‘H- Design blasting section height or thickness (meters) (see Figure 1) )
B‘H% 1 iﬁﬁ%‘l”#ﬁﬁ Kf Boundary condition

coefficient K,

BooR % R¥K,
R Hirc 3G im s ok 2 2 The bottom of the blasting target has a free
. face or fault zone.
M
.6~0.8 0.6~0.8
-

IR MO ) B AR ) Design explosive

0.8 surface on construction
joints iuch.com

Design the bursting surface i
n the varying section Fh

0.9~1.0 0.9~1.0
WitRPEERESSINEEm P Design the explosive surface in a
B uniform-strength equal-section
Pt
I I 1.0
TR ey
5 -
2. %.?E{;E %ﬁﬁﬁfF’fQJﬂ ﬁ:fH‘j' ’ ﬂﬁﬁ(‘?ﬂi+ﬁﬁ i 2. When retaining parts must not be damaged, the hole depth shall be
L=H- (0 2~0.4) h determined according thEh_,_g ﬁlwlng&)‘rﬁlglﬁn 4) h
e I — —4% X o= 27 g ELIET wen whe shw v 0 e ok h e .
( - ) “H-ﬂio —{5¥L [H]Eﬁ a (WE‘] 2) Etﬁi E'ﬁﬁﬂgﬁﬁﬁﬁ , 18 ((3) Spacing between hoIesT. Tﬁe spaxcrng between drug holes a (see Figure 2)
— 217 — determines the degree of fragmentation of the target, and the... 217 —
China National http://www.81tech.com

Defense Technology
Network



BEE AR 1 L%ﬁﬁﬁ%ﬁi‘%%ﬁ (ﬁgﬁ} Figure 1 Design height (or thickness) of the

explosion removal section

Wi TR E A Determined as follows:

a=K,h 81tech.comz** Basng,

;{: :_i_l . ai‘fLEE ( )l(t ) Spacing (meters) &
Ka rﬁj EE /% ﬁ ' Spacing .
i ﬁﬁ'ﬂ% 2 _ coefficient,
R
{(Pg) M, M LT () Column spacing. Column spacing b press down
_l-t'l: iﬁ— i 5 - £ Calculated as 4
b=K e i % follows: K w . .
= Tpd Fiﬁ‘ FRETo '= Bed & ﬁ L™
:'J-'lt LP . h__@JEE (*} “ﬁﬁ: T'T“i‘:éx —ﬂf"—-—‘f“- . Column spacing (meters) -ﬁﬁ: T-flel'l:é_g N ; :'f'-—._:.--
Ky——3 88 & % | g
g }rflj ﬁ % [I_:'lj ﬁﬁ-ﬁ 2 gfﬂ- I‘kﬂﬁ'ﬁ —%?‘iﬁ‘ﬁ ) Multi-column'charge Figure 2: Spacing between
ame drug holes and row spacing
& 2 R et it
BLO.8~1.0; BFEHIEMETEN, 1.0~ Take 0.8 ~ 1.0; for multi-column charge delay initiation,

take 1.0~1.2; when material strength is low, take the larger

1.2; H‘*‘f{“jﬁiﬁﬁiﬁﬂﬂ'a K m{xﬁ- EZEUJ\ value, otherwise take the smaller value '
{8 \
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2 FLEEREK,

SRR R 5 R Kk A
BRREEL RIS OD) R  1.0-1.5
AR + 1.3~1.8
BB R BT " 12-20
TERE . ERERTE 0.5-0.8
MIEIRE |, FERBNTTY 0.8~ 1.0

(H) X258, PILEHAE CRRTRITE.
C = K,bH
. C—RFVEHE ()

K— R AR (/) REAMERB®HSE

IR, RHEK3

b——3i (X); BHILmaknt, SMHIFLOTHE b {E,

L LA et L h {8
a,. H—F X I-

FARAREMBETREENSH, HEXREERSERN
R B WE—RBEAYNERITREME, SHHRE LS
N EORREE L WA 8, FEREMSM; MEBMBE (F)

£ oemiik MIREE L85, RESRIEHBER, FAifs v,

(R) BEFELERERK. ¥ RAGERFE, £EAD
BER, T X REAERAEMBEE, Sy 28 E R, BEy

SR TS R R AR AR BRI B, TR SR iR,
=, R TERSNE RSV

WREE LRSS BB ®, VAR A

i, ARG A WB. B, WASERAENTE.
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Table 2 Spacing
coefficient K,

Explosion Requirements

and MafeeHaJJypes— | '

Broken concrete, mortar blocks (slabs) of 1.0~15
—stone -— - -

Broken steel 1.3~1.8

; S .

Cracked brick 1.2-2.0

|||C|.)U|||_y =

Cut concrete, requiring the explosive 0.5-0.8
—surface-to-beflat——-- -

Cut concrete 1, no requirement for a flat | 0.8~1.0

£,

S <l £
ToCtorTCcO STUTTaccy

((9) Charge quantity. The single-hole charge quantity Cis
calculated according to the following formula:
C = K,bH
Single-hole charge amount
grams com

Unit drug coefficient (g/m3); coefficients under different materials and
blasting conditions, see Appendix 3.
Distance between rows (m); when blasting with multiple rows
of holes, the outer row holes may use the h value; b

Take the h value when blasting a single-hole hole.

a. H—Same meaning
ar — ar.asabove . .

The single-hole charge quantlty is the most crltlcal parameter in bIastlng, directly
affecting blasting efficiency and safety. When demolishing foundations within a plant
or general building, for reinforced concrete structures, only loosening and crushing
the concrete is required; breaking the steel bars is not necessary. For mortared block
(slab) stone, brick masonry, and concrete structures, only in-place crushing is
required; flying fragments are not permitted.

FOE B Y o IR T R L P e L S LY B e .

(6) Blasting method and blasting circuit. The eIectrlc blastlng method is generally used. When
carrying out preliminary blasting in densely populated areas, industrial zones, and indoors, to
prevent the influence of stray currents and strong radio frequency currents on the electric blasting
circuit,

The detonation can be initiated using the detonating tube method.

I1. Blasting of Reinforced Concrete Frame Structure

&:’!Igén%r\hf LI A T R A I e R T =
Explosive demolition of reinforced concrete frame structure bU|Id|ngs must effect|vely

control the range of blasting hazards such as fragment dispersion, vibration, and noise
while ensuring the desired blasting effect.

— 219 —
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fizk 3 BAAZRENKEBTEARCV
! k(g/m*) ]
LR MR ; 14 2 4 $_f|“~w_ ey
{cm) | (grm?)
Wz | KR | KEES
ﬂéﬁifﬁ'tiﬁfﬁgﬁ - 3550 | 150~ 180 120~ 150 (100 ~ 120| 90~ 110
ﬂ?ﬂ by Lo R 35~ 50 | 180 - 220 rsua-lsu 120 ~ 1501 110~ 140
Mokt t Bri Az i L:’fﬂ_r-ﬁﬂ 250 ~ 300 | 200 ~ 250 | 150 ~ 200| 150 ~ 200
_ﬁﬁiﬁﬁﬁﬁ 45~ 50 | 300 ~ 360 220 ~ 280
BB 1A A 35~ 40 | 440 ~ 500 | 360 ~ 440 280 ~ 360
_m%m&fﬁﬁ%ﬁm 30-40] 480~ 550 | 400 ~ 470] 400 ~ 460
b £ A 50 ~ 70 | 400 - 500 | 300 ~ 400 240 ~ 300
| TR 37 MOk 185 100~ 1400|1000~ 1200] 850~ 1000
a4 50 K " 25 [9s0~ 1100] 800~ 950 700 ~ 800
e tg * pgey 53_@& i3S | 700~ 800 | 600 ~ 700 500 ~ 600
ICES VRS S 37.5 jll;ﬂ—-ﬁ(}ﬂ 400 ~ 300 330 ~ 430
#ig +| B.H=0.08~0.15m’ 180 - 250| 130 ~ 180
Ko H,H=-D.]ﬁ-—['.l.40m3 120 ~ 150} 80~ {00
W | B > 0.40m’ 80~ 100 | 50-~70

WERE T EREHWEREERET T ERE: aBIREY
#, WER IR R, B SRR £ A R B R el
WIETSIS o), AR E . BN E, ARG E, #EkE

FEBEBR M,

(—) EEFHRS R, EHBEBZA, MAESHRESHD
RORE, RESHNEM, MESW, HFERTHEREE

PREN R TR, DESHNKOERTIRYE,

Lo BB ESRE MRS L8 N EHE Rk R e
(G BE, ROt 3 E 22 (B M SR AR IR BE L1 2R 2 T L F6 40 BBk AR,
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Appendix3g i B RBKREMFEHBC/V

Building Name and
Material

Concrete has lower

35-50

k(g/m2)

- strength:
Concrete Plant [High

Stranath
treRgth

Concrete bridge piers

180-220

T

50-180

—and abutments

LT wTF 1 L= i kda rdPa -
Concrete Road Surface

Reinforced concrete: bridge piers and
abutments

Reinforced concrete railway

- bridge deck-stain
Blockwork or rubble stone

| Thick approximately 37
I m

1130-40

1200~ 1400

thick a;_aproximately 50 cm
masonry

480-550

1000 1200

Thick approximately 63 cm

Thick approximately 75 cm.

T
BH=0.08 ~ 0.15m

I
H,H=0.16-0.40m

B,H>0.40m '

Design of blasting for reinforced concrete frame structure buildings mainly includes:
selecting a collapse scheme, determining the blasting area and degree of destruction,
establishing the detonation sequence and delay intervals for each blasting area, defining
blasting parameters, charge hole arrangement, and charge per hole, and determining the

detonation method and detonation circuit.

s A

i I L 13 . 8

-

(-) Select the collapse scheme. Before implementing blasting, thoroughly study the
stress state of the structure, the location of load-bearing columns, and the distribution
of loads, and gain a detailed understanding of the surrounding environment and
construction conditions at the blasting point to select the appropriate collapse scheme.

1. In-place collapse: Requires blasting the reinforced concrete column from the
bottom upward to achieve sufficient height, while simultaneously causing sufficient
damage to the reinforced concrete tie beams between columns.

— 220 —
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ISR, EREBHEREER 174~ 13 B E HAKF
B e,

2. GERBHE . YHHIRE LSWBERNEBERLEFR —T
Fo et R B, BEREEAMAKTEREANTREESEMN
173 ~1/2, @A FRHERETY, VIBHEBHNSHE, TEE
HEERTERME HDE,; SIFEEATT AR, MEBEE
TR, TR BERR R A S

3. rBE. 4R E RS ERSIE A KT &ESTIE R
KAEEA.

(1) REEZr BB EHTEEZHHER Lt ELEWER
B, RIPERFINRKEERANERESEN 2R, B
SRKE 0 X B RS AN SR IR E E YR S R,
HEZREE M a) A~ 1) LA SO 6] e 5 SR 1R 55

(2) AMr &M SENTHRERMHEL LHEL S RE
i, VIR BIKEIERAAELERERN 174~ 173 BfEH, R
FEZE 25 41 P02 | S SRR AR o B T LT R,

(20) HERERR 0. MR E R + 4 20 2 M R i 3
KB IR, TR R AR S R sh e, I e
VA3 F 6 O v g

A Ik (R T 1) A T N IR R T i i,
BARHETHNERBEKKE hd>h3>h2>hl (BHE 3), ¥4
BV TR EEARHE OB R, EREBEL A
RAS, ENEOEERATESME,. v DwBEEsE—
MRBER I 172 ~2/3; VAR C, B MIBER & BEARIR S #F D B b
RIBEEM: A RE TS HRBIOBRNEGE, By
l’éji;!rérfl 1.0~1.5%.

f%ﬂﬁ@ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ%?iﬁﬁﬁ% %

u&ﬁ&%ﬁﬁw w1, 2037 ME (HE 4), SREEBE

oA DT A, % m&*M%ﬁ&EA\&Bﬁ%,ﬁﬁﬁﬁ
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In-place Shan Tan blasting, requiring a horizontal distance of 1/4~13 framework heights around
the blasting target.

2. Directed collapse: Used when the blasting of a reinforced concrete structure is
permitted to collapse only in one direction; the horizontal distance in the direction of
collapse must be at least 1/3 ~ 1/2 of the frame width. For load-bearing columns in the
direction of collapse, blast sufficient height to create an overturning moment under the ;
self-weight of the frame; for load-bearing columns in the non-collapse direction, blast
an appropriate height to form a hinge point during the frame's collapse.

3-fold collapse: divided into unidirectional continuous folding collapse and inward folding collapse.

- 1. m™r [N

Basic form. .«

(1) Un|d|rect|onal contlnuous foIdmg coIIapse is appllcable to h|gh rise reinforced concrete
frame structure buildings when the horizontal distance in the allowed collapse direction is
approximately half the frame height.

Initiate blasting of each frame or alternate frame structure in the framework from top to
bottom in a progressive collapse sequence, causing the framework structure to collapse
continuously in one direction at a set time interval.

Fomm . . et e L

(2) Inward folding coIIapse is apphcable fort hlgh rise reinforced concrete frame
structure buildings during demolition, when the horizontal distance around the structure is
approximately 1/4 ~ 1/3 of the frame height. It requires sufficient destruction of the
load-bearing columns inside the frame structure and the external load-bearing columns.

EREEE Y iy ew LE1 b -Bere orh it L T N T I .
(=) Determine the blasting area. To ensure the overall overturning of the reinforced concrete maln frame structure

B L i i Am] S ST T LI AT RN b bser e B AL Wil =3
‘or collapse, it is necessary to form an overturning moment and a correspondmg number

of rotational hinges. The overturning moment can be obtained by two methods:

1 Rl - i = e e I R T e o S S S _
1. A overturning moment is generated by varying the collapse helght of each

column along the direction of overturning. The collapse heights of the
load-bearing columns are sequentially set to h4>h3>h2>h1 (see Figure 3), and the
concrete is blasted loose at the connection points between each column and the
top beam to form hinges. The entire frame pivots around point A and rotates and
topples under the action of the overturning moment. The collapse height of
column D is generally taken as 1/2 ~ 2/3 of the column height; the collapse height
of column B decreases based on the collapse height of column D; the collapse
height of column A and the collapse degree between each column and the top
beam are generally taken as 1.0 ~ 1.5 times the length of the long side.

¥ = HHZE - L e s B A o b B ol bov BT 3 ok e e b s -
2. Use deIayed blasting technology to sequentially detonate each prop, generatlng

an overturning moment. The blasting height of each prop is identical. Following the
sequence 1, 2, 3 (see Figure 4), first detonate the sections of each prop near the roof
beam, then the middle sections of each prop and the bottom sections of columns A and

B, and finally detonate the remaining parts of the prop.
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Figure 3:
Different failure

BRHEE 4 38t (6] MR AR TR RN R 056

Figure 4 shows the overturning moment
formed by interval blasting.

CIREE, BEERE DICH, BEERUE D BB NEE, &

At the bottom of column C, and finally at the bottom of column D, the entire

ﬁiﬂ)‘]ﬁ - 2 v . . framework pivots around the bottom of column D and topples under the overturning
x fﬁi?@fﬁ]'o ﬁ'ﬁ,ﬁfﬁﬁﬁmﬁﬁggﬂigﬁﬁﬂﬂﬂ 2~ moment. The failure height at the base of each column is taken as 3 times the long
345 i RETES ZE R S R & Kt 1.0 side of the column: the failure height at the middle section of each column and
between the columns and the pre-beam is taken as 1.0 times the long side of the
— 222 - , column. 227 -
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~1.5 %%,
WL EEAR S SRR, MEAHREE T ERS K
%ﬁ%%ﬁﬁ%ﬁﬁ(%@ﬁ Hh e BEIEN, LR
pe N2 AR T S M T

lE 1F|7 1 1

I
I
)
Xod
(=
9 |
X

)
i |

MW 5 HESE i bl s T 3108

(=) 88 BRENUF Rt 8] (o) b 8108 5 1o 7R B <7 RE 4R R
R, ARGS9 AR E SRS RE, [A— B o B v e A e ) ]
R — 8T 500 BE LN, B5RE 2 RIEREMERPE,

(W) #CHEMEEE,

BRI : BB DB EREN, BNNEHE n Tt
TR E

B
2

A —HB/PMERZE OR)
B—RHEEE PR IE k)
R ABRmELER, BARKEERNR0.2~0.5%, AL
P HAE,

h=
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5x

Combining the above two methods can form various forms of collapse of
reinforced concrete frame structures (Figure 5), and the blasting areas can be
determined accordingly. The height of the column damage can be implemented by
referring to the above two methods.

iiﬁ 1 B 1 1B

—7
[

—

oo

"€edd 3N

Figure 5 framework collapses
downward from the center

£o- EX P P B T I T e EY
(3) Determme the blasting sequence and t|me mtervals The load- bearlng columns in
the direction of collapse are blasted first, followed by those in the non-collapse direction.
The time interval between blasting columns within the same layer is generally within 500
milliseconds; a half-second or one-second difference is taken between layers.

RS U TR N e ke

'(4) Determine blastlng -

‘ParaméterF B i S Y Lt ke 1 e e e o
1. Minimum charge: When blasting small cross-section ‘beams and columns the

minimum charge h is determined according to the following formula:

B
2

In':/vh.ich: h is the minimum chafg_é diameter (me}ers)

h=

B——Minimum side length of the beam-column
cross-section (meters)
When blasting large cross-section beams and columns, the minimum charge s
pacing shall be 0.2~0.5 meters, and multiple charge holes should be staggered.

— 223 —
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2. fLEE: Z5fLIBIRE a DR GE 48 B SF 57 A 8% B 7% JB #0 5F FLAE Ak
B, Wikb ‘H'ﬁ:ﬁﬁﬁ:
a= (1.2~1.25) h
A oa fLHE (OK)
h BoNgpigk (OK)
3. fLE%: BAEE LEERAMNEMFILAEL R, X FIE
77 JE BRI M By AR, PR LR T .
L= (0.58~0.60) D
A L—FLE (k)
D—EA B KERERERE Ck)
AT AR, AEEETATERE .
L=H<=h
b -—EERHEEENSERRAR T k)
(TO) HBHIL. MDA REEE, JREPLAEFTH
ﬂ%ﬂ(%@@,&ﬂm%%&¢&%ﬁ%ﬁﬁ%ﬂ(%%ﬂo

g
1

:
o
.
;

_U_._O___G_.___Q___o__,.

~mﬁmmﬂﬁﬁmmﬁmsm ﬂm*mmm#mmmammg

ME6 MP.LRAETRTIZIL .7 BB E R
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2, Hole spacing: The distance between the explosive hole and the wall (a) determines the degree of
fragmentation at the blasting zone and the drilling operation.

value, should be determined
according to the following

formula: a= (1‘2-'1.25) h

In which: a- distance between holes (meters) h

Minimum resistance line (meters)

3. Hole depth: The depth of the drug hole L determines the placement of the _
charge and the drilling operation. For uprights with square or circular cross-sections,
the depth of the drug hole is calculated and determined as follows:

L= (0.58~0.60) D
In which: L bore depth
(meters)

One square column side length or cylinder diameter

. . (meters)

For rthe Eﬁu-xir;g‘c-glumn, the depth of thé Z:lrug' hole is determined by_the Lf-ollbw‘ing‘fc‘)rmura: ’ .

h COm - height or long side dimension of a
WU: H 81’{ctangular beam-column section (meters)

(5) Arrange the medicine holes. For small cross-section beams and columns, arrange a single one along the
centerline of the beam and column.

Drilled holes (see Figure 6) can also be arranged on both sides of the centerline of the
beam and column (see Figure 7).

N

L [

s |1

ANR ENARNE

ik
L Tl
b 1 4 |
|

Figure 6: Single row of drug holes Arrange explosive holes on both
arranged along the centerline sides of the center line. See Figure 7:
— 224 —

China National
Defense Technology
Network

http://www.81tech.com



& F K8 7 A AR,
ARIEERBCR, TR
R, AR
374 fL (I B).

(R) IHHREAE,

WU -ETEIR: 3 FIIi
SHE RS, EHEET A
iTH .

Explosion of large-section columns ﬁ
1

To ensure blasting effectiveness and effectively control

Scattered by the blade, they can be

arranged longitudinally along the column.
O 3-column drug wells (see Figure &)

T ()(G)VCaI«V:uIaté {he-ér;féé qE’:lT\ltit-)-/.J_‘ o
1

.« square blasting with single-hole drilling

a—i.-a_rfa_[

or rectangular beam-column, the charge quantity is calculated ac

b to
the following formula

S

(. = kBaH (. = kBaH
O ' ]

A, (—PIAESE In Whi.ChZ Cis the charge
(31) ' | _ : quantity Eo};{‘ajsmgle hole. ARRRRA
B——REA N K B———R & A Ik
B R

. B OR)
N iy TES WTEHREE 3R

B OX)
LB () |
K—{ AZGRL R R, WTER £ 4 PER
2. NENFLIBH EFEREEESN, HRATIEESGE | 2. When blasting square or rectangular beams and columns with multiple column holes, |
. . determine the charge quantity according to the formula for calculating the charge quantity f
TEAARERFE, | or foundation blasting.
3. BRrinydal, 4R ETAE: 3. Blasting of round columns, the charge quantzcy is .-
‘ calculated according to the following formula:
C= km'za
R C—RAEAR (A) |
¥R ) |
a, K——&XF#Hy
(.—b } ﬁ&% %%*ﬂ a jﬁ‘%’é}j{}% 'EF[ %% ﬁﬁgﬁg o | ((7) Select the charge structure. Tt is generally divided into concentrated charging and Iayered.c-harging. :j 5
L. febdEdy, HHILHE Lal.Shif, AIBHEL, BE

[, Concentrated charge: When the depth of the charge hole L1.Sh, use :
L1184, |

concentrated charge, i.e., one charge cartridge per hole.
2 . 5}- E ﬁéﬁ . ﬁ E'E {;}"ff‘- % ﬁ E{J Fﬁ- ﬁfﬁ F ?[J 1‘% Rqﬁ E o | 2. Layeréd carg;e; Th-e; humbér‘ of-Iéyefé for Eyé}ed éhai’ée fllljng {s die:termi'nedraé follows. E o
(1) L= (1.6~2.5) hif: HAILEHRSRE L5, "

| (-(1)-L=(1 6~ 2.5)h: Divide the éingle—héle cHérgé qdahfity‘intd two c_harge- .
sections,
— 225 — | — 235 —

e

——— —— O ——O

Arrange 3 rows of

drug holes vertically.
Degrees (meters)

a a—Spacing (meters) )

Kis the dosage coefficient per unit, which can be selected from Appendix 4.

In which: C-—-chargé pér h_ole'(grams) _ )
— Radiué 6f tﬁé colium'n (metérsi )

| a. K—Same meaning as before
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k4 REALGERAY KRPOHRGE CV

Unit drug dosage coefficient K and unit drug

—_ N e
h K CV A 15 | | -

{mm)| (g/m’} (g/m) H& (g/m2) | (g/m)

| IE B EEE B, R, _J=,j .m ﬁ :ﬁ} ' \’;lvci)trir:al Concrete crushing, loosening, and separation
— — : . : g from the reinforcement bars, with some
1130~ 1300 | 11001230 b g my, B ST REBGE HHIRAR | t  raiore

fragments escaping the reinforcement cage.

B oW = R

B, NG E, 8 .. .. | Concrete crushing, separation from the f
1400 ~ 1500 | 1350 ~ 1450 | P HEEH rebar cage, stirrup breaking, and main bar
%ﬁ?wf‘iﬁwﬂ% N | expansion. _
o - —— Norma
E OEBES-ER, R _fﬁ' -m % ﬁ} & Wirin Concrete crushing, loosening, and separation
SO0 ~ 560 480 ~ 540 : ’ \ 9 from the reinf t bars, with
150 ’fﬁ ﬁ i % 1 ‘EIS ﬁ}ﬂ ﬂ&m II:EI ﬁ ﬁ % f:gti:]nmest;e:;cg;cii?fﬁe r:i:foréen?:::iage.
?‘E& :I: *ﬁ ﬂ g HE g ﬁ ﬁ % . ﬁ ‘ ‘ Concrete crushiné, éeparétion from the rebar cagé, ;tirrﬁbs
650-740 | 600-680 | WBH| w3 wBK 650740 | | e
) 0420 360 a0p, || TEELEBEH, AL, 5 EB S | i Hormal YO B ncrete crushing,loosening, and .
3 - - - tion f inf t, with
» A | B AR WG | 380-420 e o
mﬁ :t ﬁ} ﬁi Hi -I% ﬁq % ﬁ ﬁ e e Concrete crushing, separation from the rebar cage, stirrups
- — ! ! 420 -460 e e
420 ~ 460 400 ~ 440 iﬁﬂ% ﬁ;j{ﬁ . j}'ﬁﬂgﬂﬁ Tendoq rupture, main bar

1 Ld

300 - 340 280 - 320 E #| EELW®HR, K, 585G -Normal Concrete crushing, loosening, and separation -

- 280-320 Wiring from the reinforcement bars, with some
?"ﬁ ﬁi’ %‘ ] gﬂ ﬁ}ﬂﬂk‘ ﬁ tﬂ 'ﬁﬁﬁ ‘E ) fragments escaping the reinforcement cage.

BB LB, HEANHGE, &

-CBrTcr-eEcrushing_, s-epara-tion from the rebar cage-, s-tirrups

350~380 | 330~360 | HEWH L B - 3 5 B B Tendon rupture, main bar
| W0-a0 | 00 | ) N AR B I
o080 | w00 |y B EHI RERNE, @
il st LI 11 w70 ST el
o |00 | om0 A g W
- Dense ' _ o
420~ 440 | 400-~420 | WA B Lo, A%, B < «mew | Concrete crushing, separation from

the rebar cage, stirrup breaking, and
main bar expansion

| BRI LR

— 226 — — 226 —
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) y :
e % (a/ Continued
| oy { St | ) o) m2) table: Blast
h K A i m Rebar Arrangement
(mm) { (o) | () | R BB K (mm) Dot effect
1 ) 1= _ ﬁ ﬁ& * ﬁ ‘E'!‘ls ,_HE JPE.‘ » I—? ﬁ % 'ﬁ" Zheng?u Concrete crushing, loosening, and separation
220 ~ 240 200 ~ 220 \ Changjin  from the reinforcement bars, with some
ﬁ jﬁi‘ % ﬁ ’ﬁﬁﬁwﬂ&ﬂ Hi ﬁ ﬁ% Dan fragn:ents escaping th; reinforctement cage.
B . " Gujin , .
s * C hing, fi h
| 250-280 | 230~ 269 | BELEA BERBE A v ey, v
500 N —— X expansion.
| WEE LR, R, SWHBS B Concrete crushing, loosening, and
w030 | -z ([ B RELEE AL SE o o el
i i | fragments escaping the rebar cage.
_ 'l ) )
A C t hing, tion fi
380 ~ 4{)(]_{ 360 - 380 | 5k A gﬁ; ﬁ;%’gﬂf W E, & the re%r;crrfa;ec,rs;rrlﬂg ;rzzi:ig;?gncriorr:ain
H il bar expansion.
[11-] E ibl% .:‘?_ . _f‘. . —F FEJ .;-Kj E '{?} E[t; l:t j‘g 0 . 4 . 0 b a Two-layer charge, with the upper and lower layer charge ratio of 0.4:0.6.
(2} L= (2.6~3.7) bi: 7+H8 3 T4, 3 B3, L. (2)L=(2.6 ~ 3.7)h: divided into 3 cartridges, 3 layers of charge, top,
L{J . _F E?jﬂ .‘J'}Eﬁ t—t j{g 0.2:0.3:00.5 o . The lower layer dosage distribution ratio is 0.2:0.3:0.5.
(3) L=3.8hbf: W4 THE, 4 BEH, WEETRE (3) At 13.8h: divided into 4 charge sections, 4 layers of charges, with the f

. layer-wise distribution ratio from top to bottom as 0.15:0.25:0.25:0.35,
AERH R 0.15:0.25:0.25:0.35. y P

BN ERADIES: B J:Jééﬁﬁ%ﬂﬁ UL EREFL O Fﬁ]iﬁ%ﬁ Loading of charges in layers must be noted: the center-to-center distance of the

charge cartridge in the uppermost layer from the borehole mouth must not be less

BEA DT PP ; o = ?‘% ki 11:: LB R a E?ﬁ B RAY than the minimum resistance line; the center-to-center distance between the layered

B 20X = a; =t h, cartridge tubes and al should meet the following conditions: 20 cm <a1 <ha

(}‘\ ) ﬁﬁﬁﬁﬁ E&ﬁi&&%a ﬁ %i‘ﬁ& j:ﬂlf a&% 1‘@ E‘E (8) Select the blasting method and blasting circuit. For reinforced concrete frame

structure buildings, electric blasting or detonating tube blasting may be used. For

ﬁﬁ ’ Ej%fﬂ ﬂé- j@ﬁ x %%%ﬂﬁ o Eﬂ“ Tfuj@] JETI'EJ Eﬂ% \ H&ﬂ charges on beams, columns, and other critical components in the direction of collapse,
R o N R T . AEI H ﬂﬁ%ﬂﬁ o 345 M B AR AR B , H] double detonators must be used. When implementing electric blasting, a mixed

series-parallel circuit may be selected; when using detonating tubes for transmission, a

ﬁﬁﬁ Tﬁ:ﬂ:‘éﬁﬁ‘ﬁ. Pﬂ -?FE%:{?? Eﬁfﬂﬁm E{fﬁﬁﬂiﬁo ﬂ—‘i/_l'\ ﬁl ﬁﬁ‘g‘jsﬁ compound circuit may be selected. When different floors or sections require delayed

blasting at specific time intervals, corresponding delay detonators or electric detonators

e B - el )RR R R, WA RTINS may be used.
el FEEER.
E\ *EE\ ﬁ(ﬁﬂm III. Chimney and water tower

ngsugng e Lk E= Aa- Fmrw lr wwar b le =t 44 orr — e

i )j'(tgﬁ I}:%'J j': w. %{Cﬂff%ﬁ]% ﬂg ' ﬁ‘ﬁf Bﬂ‘ﬁf?ﬁ?ﬁﬁﬁfﬁﬁﬂ Chimneys and water towers are tall, slender special structures; duri.nglbié;tiﬁg,{he‘ N

%ﬁﬁﬂj F i'ﬂE:E] ) direction and scope of collapse must be accurately determined.
[ e IR S . Bdh- Bk 0. xF %k —

‘ﬁﬂiﬁa] - fﬁ*’%%ﬁ e i‘l‘ A ﬁ’%ﬂ'ﬁ‘ : ﬁ#@]ﬁ E N ‘ﬁfﬁﬁﬁ;@ Smoke, water tower blast desi.gn ihéluc-le's: se-I_elct'ir;g‘ _clolliép_se échemés,

determining blast parameters
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¥, BEALEE., ERAEAR, ST B KRB
%

() RBEFESTE. TEREEFHR LR AKE, AIRH
I i 5 38 o S (] 9 355 O o S AR AR RE BR BR

YREREME T HRRE SR AERKE, KR ESEM
AKFHBEA S THEESRAEGES 1728, dRABEBFHET A
B

MIHESRKIERBAREERT 2HEEESE. KEXT 1.21%
e R s, w2 s 0 Xk,

(Z) BiERuEss,

. 2HFLEEE LT84,

I.=0,6B
A L—#ILEE (OK)
B—— M B s 7K B ) B2 (k)
2. Z4{LIRIEE a FIFEE b 4 Blie T 9 A48
a= (0.8 ~ 0.9)L
b= 0.85a

(=) BEARILIEE . 29714 4 ek /KIS B K 7 | fn gk
BAM EAAREE, GFRET0, TAKSEN OG8N
KB (MHE 9).

HER HipEHEHSAL, A RAKEIO, KEFBERK
BIEWEEAMMENEAK, SERATHRS THEEF RN
2 %,

HEOR BfrE R EISE, P OXAMEHE, MoK
MEETETFAARTE.

Ly= (0.60 ~ 0.75)nD
H= (1.5 ~ 2.0)B
L L, KR (%K)
H—-O&EE (k)
— 228 — '

determine the number, establish the blasting area, calculate the charge per hole, and determine the
detonation method and detonation circuit.

‘(-) Select the inverted scheme. For water towers with chimneys and cylindrical supports, you may use

Implement blasting demolition using in-place collapse or directional collagzse methods.
a

When the water tower with a brick masonry chimney or brick structure bearing load has a lower
intensity, and the horizontal distance from the surrounding site is not less than 1/2 of the height of
the chimney or water tower, the in-place collapse blasting method may be adopted.

When a narrow open space with a width greater than twice the diameter of a
chimney or water tower and a length greater than 1.2 times its height is present
around the chimney or water tower, directional collapse blasting may be adopted.

. e e s
[ (2) Determine blasting parameters. [D

1. The depth of the medicine hole is calculated according to the following Ev
formula: -

In the formula: L is the depth of the drud hole (already ch.com

B——IEEI S KIEHIBEE (K) )
2, the spacing between medicine holes a and the row spacing

b are calculated according to the following formulas;
a= (0.8 ~ 0.93 L

b= 0.85a

(3) Determine the blasting hole layout. The distribution range of the drug holes
along the horizontal and vertical directions around the smoke window or water to
wer wall is also referred to as the blasting cut. Common blasting cuts include the
stepped type and the horizontal type (see Figure 9).

When the target is required to collapse in place, a horizontal cut can be used, with a
length equal to the entire circumference of the blast window or water tower explosion
area, and a height greater than or equal to twice the wall thickness of the blast area.

When target-oriented collapse is required, both cut types can be used, and the cut
length and height can be calculated using the following formulas:

Ly= (0.60 ~ 0.75)nD
H= (1.5 ~ 2.0)B
In which: Lk—cut length (meters) )
H——-Cu'E h_eighth(_méteré) _ )
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Chimney, water tower blast cut diagram Figure 9

Outer diameter (m) of the blast area of a chimney or water
tower (4) Calculate the charge per hole. The charge per hole is
calculated according to the following formula:

C = kabB

In which: C—single-hole'ciharge amount (grams) ' )

For blasting of cement mortar brick structures, the k-value can be selected from
Appendix Table 5 based on different wall thicknesses; for blasting of reinforced concrete
structures, the k-value can be selected from Appendix Table 6.
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ﬂﬂ-i g gﬁ‘[ﬁqgj! ﬁﬁ K ﬁ&ﬁﬂﬁﬁ! C/V Unit drug dosage coefficient K value and unit drug

consumption C/V

B % K C/v
{em) (He) (g/m’) (g/m”) - (g/m2) (g/m2)
37 | 1 .5_- i 2100 - 2500 2006 ~ ZF - o 210) ~ 2500 -
___—g_ ] 2.6 ﬂ 1350 ~ 1450 1250 ~ 1350 - 1
62 |, 2.5 880~950 840 ~ 900 i ; _ l 3
75 3.0 640 ~ 690 600 ~ 650
89 3.5 440 ~ 480 420 ~ 460 t T
101 4.0 34C;~3?0 s 320~ 350 a : - l
_1_1; ‘ 4.5 270 + 300 250 ~ 280 - Q 14270--0°
OTLCG

MiFes HBAUFAEEREN KE Table 6: Coefficient K for Unit

| Drug Dosage

| 1
B | K | B K |
{em) ‘ (g/mj) {cm) {g/mj) - ‘ (g/m) T (9/m)
- __ : 3 - i - -
50 900~ 1000 70 480~ 530 | S
60 _lL 660 ~ 730 80 410 ~ 450 _L T
( 5l ) ii'_:l‘% ﬂﬁ jf?i‘ &Eﬁgﬁ Eg‘ o ﬁﬁ E_ﬂ . 7}(%:‘@ ﬁ . EI ﬁ%ﬁﬁ (5) }S(;I';c;thg;l;:tiga r;:tﬁ;d‘a;hd. E)Ig;EirTg rE)GtE.LFor sr.ﬁaké Windo-vv and water tower
-1 - 2 ) ) e - 1 blasting, either electric blasting or detonating tube initiation can be used. To prevent unfired
ILI, J‘I‘EE » tt‘[» “I % ﬁq%ﬁ%f%ﬂ o] %] E’B [I‘:HE'.J;E 1 4‘& Jﬁ%ﬂjﬂgfﬁ 2 4{/: charges, each charge must be initiated by two (electric) detonators.
(HL) HERE,
BT IV. Blasting

Construction

ﬁjﬁ %ﬁ% %ﬁ ﬁ Fl’q mlm ﬁ + m_l: .}E % " Ib_ﬁl }L _% ﬁ }L . % _f'zj‘ Construction of building demolition blasting includes: preparation, marking and drilling holes, and loading explosives.
—‘I:.l.jg-g - Eﬁ%ﬂﬁ E’E}Eﬁﬁﬁ %ﬁjffh%‘j with filling, connection of blasting lines, and safety
( - ) m:l: ‘?E.% o ﬁ ﬁ ﬂ{j m :I: ‘Pﬁi %’ ‘E. ﬁ . ﬁ _‘%Et‘ .?E % - %% *“d- Fﬁ; prOtECtI ('?éoizkfr'uc;::w-p_r:pamn.‘gonstrucm ;:F;at_’rét‘ibrﬁ:)_r bTa_s-'(ir;Qt;r;cIL‘JEI-es:'orgalni_z-ational ;-);’e-pa‘rét-ion,_équi-pment pr-e-pa-ira-tion,

fﬁ'ﬁﬂﬂ%?ﬁfﬁ't Pfe;)ara;ti-C)h éind on-site preparation. 1, Organizational preparation: For major
#H £ HE 4% - T ﬁﬁ:l-ﬁmiﬁiﬁ?'é‘ﬁ%o T — i@ demolition blasting projects, a command center should be established. In general
— 230 —
China National http://www.81tech.com

Defense Technology
Network



Ao F, Bl Ty o] % r TS, FTiEER. I, /M,
a4 PN, AT EFE:

(1) fE¥4. HRIEE., dpBEERNS N EAKAR, N5
BAMEEEIRBEBHAINAE MW, SIEEHMN THA.
HYEE IR THRREARARHIE;, HFEEITEFLE:

OFREBFERITAER, HARBEBER T AR ITH
¥l SERSHERDH -REGRE, - PHEBRESYE,

QEMEAHTEEETHES . BIHEFNETHERE, R
A% B o i1 id ) 0 g B

DR EMM LM A ARBHLEHEE, dALLEEH,

@R A FWRBOCR, T LAY,

(2) BADGE . BKESMEFR T RARBE; A4
MiEE R,

O ITHEBE 50T

S T ARBEHBARER,

DI EAILAE .

DRI, KRMNRE, SERNHTLS,

OXMETHITHARES, ErEbs T aydREE,

(3) FEL/DAL: K HisE T4 AW R 4 AT S

ORPERBRITTER, CTHFFLEL,

QFEBREE, SH4L, MBHaM,

Ol e, BITHHA, HE,

W, AR,

OEEEN, g,
%%M)ﬁﬁ$ﬁ:ﬁﬁ&ﬁﬁ%ﬂ%ﬁ%Aﬁ%ﬁ:&ﬁ%ﬁ

OF@EH . kR,

In certain cases, a command group may be established at the blasting construction
site, with four subgroups: technical, construction, equipment, and safety. Their
composition and tasks are as follows:

(1) Command Group: Composed of the Chief Commander, DepUty Chief Commander, and
leaders of each sub-group. The Chief Commander and Deputy Chief Commander shall be
appointed as cadres or technical personnel who are familiar with blasting knowledge and safety
regulations, understand the principles of blasting construction, and possess strong organizational
capabilities; their primary task is:

D. Based on the blasting design requirements, research and determine the

blasting construction plan and construction schedule.
Combine with the technical team and conduct trials when necessary. Further determine blasting parameters
o 2.0rganize and inspect construction preparation, construction progress, and
construction quality, and timely study and resolve problems encountered during

‘construction.

Conduct safety education for all personnel participating in construction and organize safety inspections.

(2nTetweical Jgag efheteant leasgighall be a technical personnel participating in
the blassingrdesignstienteayn consists of FITES 2 .

1 Cohduct blestihg desi-g-n- - {' o
Eaur T )
2. Ask the constructlon personnel for technlcal requir%ments

3. CaIibrate the position of the talibration drug holes.

Eamrpa S I M SN BV R o
1. Inspect the quality of exploswes and |gn|t|on tools; conduct tests if necessary. % -

ST R T v SR R TF o LAt wl e —— T ks FE am
1. Provide technical guidance for construction and promptly resolve technical issues arlsmg § o
during construction.

(3) Construction Team: The team leader shall be the commander of the construction
squad; the team's task

AT BT BET w2 L | oo N I e s .
1. In accordance with the blasting design requirements, implement the drilling 1,1 a

operation.
FIT B IR LRl s Aeae —-—

2 Measure the resistance of the electric detonator and the Iead wire. [ o

PN, S I 7 SRR § RS Y wll Fea Al kk- [y
3. Make cartridges, perform loading and packing. E o

Lol B S
4. Connect and check the detonatlon ﬁ. a

network.
AR LA s b wExT

1. Check the power supply and E o

initiate detonation.

(4) Equipment Group: The group leader shall be appointed from relevant personnel
in the equipment department; the group's term of office

1. Collect explosives and

*

b

f

; e fire tools.
3 - E - 4 = W
®% % Lﬁ A ﬁ%%ﬁz{kﬁﬂ:%ﬁﬁ,&ﬂiﬂmﬂ ' #fv‘iﬂ% 2 Prepare, transport, and store various non-explosive equipment and operational
— 23] — tools, and ensure each — 23] —
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DELHF L2 H M.

(5) B4/ 8 HEDAREREBEEZSHMN .. JTO0m AR
T AEH MR ERREZ, KRANEEAE, S EER
WHEERAMAKAEERSE 18, DPAYESE:

Ly, KANBsERE, BAFERNYHSICE,
[ R o

(D LT 2 e .

DRI, BEENEFHER SR EREN®
B o

(DAESE AT N LR g g, D3R 58 M S A 8] IRt
Fat (U 2 H 3EGE AR A B ST 1A ) .

O FRBFEEHGFHENELEAR (BYREEEX) #
IrEfe BT %,

FPHR AR, HEREEEVHREEERBE,

2. MR BT EANSEHE 4% 4 %,

(1) %85, kB,

(2) HIRIRH AW F,

(3) THHBE, T A,

(4) BiPpiss,

B R BB IR BE B M H R HETT R &

3. S AMOHITPHETFOEEFR, 256
AR, MREHREE R ENWHL, BREAZS ., SERTK
B fr Bl 4%

(1) HEEENNITENE. BUEOLAENTELED.
PRIEDME 2R A 8. ZEARKNEST, HEREiEgsE
PR30~ 40 KRMIE Py, MR AMER, B LLBE b B R
o

(2) BEMTREANNE, KSR AT 25808 . ﬁﬂﬁ
— 232 —

Seed oil supply.

|37l:’re;5at:e vairiousisafety F;roteiction materials EQI‘
o]

(5) Safety and Enterprise Group: The group leader shall be a person familiar with blasting
safety regulations and possessing strong responsibility; within the group, one explosives
custodian and one pyrotechnic device custodian, each familiar with the performance of
explosives and pyrotechnic devices and the precautions for their storage and handling, shall be

designated. The group's tasks are:

1. Responsible for the transportation and storage of explosives and pyrotechnics, and establish a dedicated registration book for

detonators,
Strict issuance
procedures

2 Organize and implement security protection
operations

3 is responsible for security during blasting, hazard elimination after blasting,

or setting up hazard warning signs.

1. When conducting blasting within the city, the person in charge must notify the local public securi

‘Procedures (temporary interruption of public transportation also requires approval from the public security

department).

Responsible for blasting Units and near the mark and

ity

Submit the application
for approval to the
relevant department.

is conducted in residential areas) for publicity and explanation.

The number of personnel in each group shall be determined based on the scale and requirements of the

blasting operat|on

LI T

2.1 EqU|pment preparat|on The equlpment used for blast|ng operatlons can be divided into four categorles i

"’- " g M- b [ ]
(1) Explosives, H

pyrotechnicdeviges, , . .. el ... .
(2) Blasting equipment and testlng :

IPSERUMEDtS . sor L — e
'(3) Construction machinery and tools; y
((4) Protective materials, o o

o T A - L T T R PR O W

All equipment must be prepared in ‘accordance with the ;- a

SOUIPRENLPBN & s s s e e
3. Site Preparation: To minimize mutual interference between var|ous construction

processes and improve operational efficiency, site preparation should be carried out in
accordance with the conditions surrounding the blasting target, following the principles

of ensuring safety and facilitating construction.

{‘1\ EEr R R e 1T N S R
(

[

1) Determine the working location of the air compressor. Its location must be conducive to piercing operatlons r
-

el s O R L T e —— . — A

LI S

—_—

Ensure mechanical safety and convenient access. Wherever p055|ble the vehicle should be
parked indoors at a distance of 30 ~ 40 meters from the blasting target. If parked outdoors, it

should be protected or towed before detonation.

Eo

(2) Determine the location of the explosive charge. Its position should facilitate
moisture protection for the explosive and be convenient for the operator.
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(3) B KRMEHETDIRE A KEMNTE, B0 ENRTFS

Mg M B A 2 B
(4) HEXLERHBATEMBET ARAHEAANE S

(5) #EBRAEMNERAZTEMTEEEL, L RIBRHTR S
BLR BT 4 5

(6) BRE 1L H 256 FIBY i b LAY 27 2 HE 5,

(Z) BRFLEF4L.

AL PRfL 2B, B AT B R &

Hir L,

LA, LAAEFRBMERAN R L MBAE, RIS

M%?%ﬂﬁ%ﬁﬁﬁmwﬁhﬁaﬁﬂﬁﬁﬁﬁﬂ?$
@.

H)K%%%%@%ﬁ%ﬁﬁﬁﬁqﬂﬁ%ﬁﬁﬁﬁﬁmﬁ
RS E 3 NN B T8 L

(2) WFOIREE L, WHRE L, WAFATL, B4 2
r Lo PREBANFE A FERH 1 BARE, LR HE X 5L ) A i
n’_' F o

G)ﬁ@%ﬁﬁﬁt%mﬁﬁﬁﬁxﬁkﬁﬂﬁ,E&ﬁ%
&ﬁﬁ%ﬁ%ﬁ%i%ﬂ?,ﬁ%%%%&ﬁﬁﬁ%ﬁﬁ%ﬁ¢
I AT, SEE I AR,

M}Eﬁ%ﬁ&iiﬁﬂw,m%ﬁﬂﬂﬁﬁ$%ﬁ%ﬁ%
L(ﬁﬁ*%ﬁ,ﬁﬁﬁﬁﬂﬁﬁkJ%&@ﬁ%&ﬁﬁ%ﬁﬁ
RS, LUBFFRE, |

(5) TE OTENR B -+ % 8 ST T R R W MR R = LG
WCHER SRR I, LAY S5 S5 FLI

2.?ﬂ:%ﬁﬁ&ﬁﬁ@ﬁ%m‘Wﬁ%ﬁﬂﬁ%%ﬁ&o
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And safety: under possible conditions, select independent houses near the blasting target.

‘(3) Confirm the detection of electric detonators and the location of the firi'ng station. Its location should avoid high )

Wire andrlighting' o ﬁ-o
circuits
(4) Determine the specific location of the safety perimeter and the safe area where

construction personnel must evacuate to.

P e . = Y Pl
((5) Determine the parking Iocatlons for aII types of vehlcles and their routes as 2s well as evacuatlon procedures durlng bIastlng

Safe arrival point. Lo
FA —ta 4 s [ ) r = =h .
r

I(6) Determine the storage Iocatlon for [equment and protectlve materlals] Lo

((2) HoIe sizing and perforation \

1. Marked holes: Marked holes are accurately marked according to the blasting design, positioning the charge holes at the

target[: n

Before marking the holes, first clear the accumulated soil and broken layers in front of the blasting self-marking
area, then make obvious marks at the specific locations of the pre-determined drug holes. When marking the holes,

pay attention to the following items:

F1h Foek il 3k gz =k A A LS YFL Y FL B Eer ¥ . b _— o .
(1) Do not arbitrarily change the design position of the medicine holes. In case of

discrepancies with the source design, consult with technical personnel for resolution.

Fia T i [ Aty = BT -7 HI A2 T 1 o f e #0. 1— .
(2) For broken concrete 1: reinforced concrete, first mark the edge holes, then mark other holes. 1

When marking edge holes, start from the main protection direction to ensure the accurate position
of these holes.

(1Y R W Roda L ah b T =P obe Wk 1o 1 de et ook .
(3) When marking edge holes in the main direction or drilling holes on beams a_ f

nd columns, verify that the actual minimum distance of resistance is substantially
consistent with the designed minimum distance of resistance to avoid significant

deviations.

(dY ZFAR SR IR - LT ad bn BB LY L A v td e e .
(4) When marking holes in reinforced concrete, if the designed hole location is on

exposed reinforcement (or even if not exposed but can be accurately determined), you
may slightly shift it in the direction of the minimum resistance line to avoid the

reinforcement.

(3) FRFEER LY B S 2 T Bl M b nl b de o s e
(5) When cutting concrete or implementing pre-split blasting, for holes that are not Ioaded

FENY N |
Make a special mark to avoid confusion witht

he charge holes.
2. Drilling: The drug holes can be drilled using pneumatic rock drills, internal

combustion rock drills, or electric drills.
— 233 —
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i TR FLES - 38~40 Bk, ARERNTERATH
AL NN AEA KM, BHE TAaRWYE LT
fL.

S LRk R R R A .

(1) MRl eslfe FREIL, RUESAAEE. FEH
.

(2) RBMEEELT WYL, DAY AEESL,

(3) By It EE L,

(4) RUHE: & MBI 25413 X 2 L T4 S AT &2,

(5) Il e HXNBFHE, MBEH SRR E
M, R REURTIE, BALESER, HIEFARA

(6) GALE P, BAHIFHRER, D EHER R RA R K
B

(1) By usg,

L. WFEZ &, BIEZSBH, SHTE R EESRER, B4
W SRR, N RNAXERE.

B SLBAIR BT, R AT 253 K BB S

BIFEF BB TS, TSR EErE, ¥OF
fE75., ,

2. RH B TR T, AR AT B SR B
#HLBNA L

R AN P AU I MmN, (B, B8,
HERAALBRIA % (B9 R BREZRY); Bt E
MR

Nl FERZT AT &AL E TRK, DA T2, 2
LRGN, Bt FiEshds; 27l S 8% 2 2R, il
.

AN, AFHTERE (RTET) BFENEE, 6
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The drilling diameter of the air-driven rock drill and the internal combustion rock drill is 34 ~ 42 mm. During
demolition blasting construction, the drilling diameter is generally taken as 38 ~ 40 mm. Internal combustion r
ock drills are mainly used for opening vertical blast holes or slanted holes with small inclination angles. Electric drills
are suitable for drilling through brick masonry objects.

When carrying out perforation operations, pay .

attention to the following:
(1) Strictly drill blasting holes according to the marked positions, ensuring the depth
and direction of the holes are

((2} Tikmely ;;IIJg fhé al‘rgaid{/ (;F;enea rr@ilci;wé-hofesito-p;eve-r{t'fc?e-ign objects fror"n'failliir;g inland-lfloclzir;g the médlicinéiholeisi.
1(3) Prevent leakage thfough theJ.dEUg holes.

lI,{(4) Conduct timely inspections and acceptances of the drug holes, and assign numbers and 3 a
register them.

Aoaa = >t . A s (K} ] L - [ e — - e am P P - - - -

I(5) After all or partially all medicine holes are drilled, if it encounters rain or other conditions preventing the loading of medicine,
stop.

L1 - T = D T vl L W Bfe —s —m1 —mmT s JR—

In case of rain, take timely measures to cover the erg holes and prevent rainwater from
entering. (6) During drilling operations, if any special circumstances arise, report to the
commander or technical personnel and

0 CHérgé and _patking. 1, Prepare charge cartridges: When preparing
charge cartridges, the explosive quality must be inspected first; charge ;

'I:He_;veight must be Weiéhed éccﬁratély; small quantities should be weighed using a balance.

When the drug hole is damp

Take moisture-proof measures for the medicine roll.

Prepared cartridges shall be numbered, indicating the charge
quantity and detonation time, and stored separately.

2, Charge: Charge operations must be clearly divided by T, and groups must be assigned according to the blasting time slots.

The operator performing the charge installation must clearly identify the charge holes (position,
quantity); clearly identify the cartridges placed in the charge holes (especially during segmented
charging); and clearly determine the initiation sequence.

The loader must check before loading whether there is water accumulation in the borehole or debris at t
he mouth; ensure the borehole is straight to prevent the charge cartridge from getting stuck; and verify that
the borehole number matches the charge cartridge number to avoid misloading.

dl-—H e L 'Y I e

When loading the chargj:frr‘;t"ilﬁ%gld the detonator lead (or detonating tube) to an
appropriate length, then
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Place the charge in the hole! With one hand hold the fuse (or detonating cord), and with the

hEE TN, - - REPEERZ (KFRE), B -RPHTH ! : d
s . - . other hand gently push the rammer with a ruler scale into the charge to the specified
R ‘]L ﬁ'l i3 ﬂ’g jﬁ%ﬁ%ﬁﬁlﬁﬂi 1)12.“?“ H.E ﬂtﬁo position.
T ZEAR, ARARKEHES, RNEKEFHER, H When implementing staged charging, first load the bottom charge cartridge, pack it
to the specified length, then load the next cartridge. Proceed outward from the inside,

% % i fi\'ﬁ % o ME r":T.{ 5"‘ ’ E\E fﬁ]ﬁ%f?ﬁ ’ fﬁm%iﬁﬁﬁiﬁ%o using the same method, to sequentially load the remaining cartridges.

For vertical shallow holes with a

M &R AT 30 HEXH
; g depth less than 30 cm, the filling
i ﬁ?‘i}L ’ jﬁ%ﬁﬁ'ﬁ AR ' (= Wk4h NEH FS(EFX: Lwy length is limited, so loose packing of Fill in the cold recovery line :
RASEE LY, UEasa charges is recommended to shorten __(IV?E_l:%a”)el ;
- e x# the charge length and ensure the S R
%f&ﬁfﬁ, ﬁﬂ‘iﬁg b@fﬁi (Eﬁ filling length (see
Fﬂ 10) 1 T g r ) Figure 10)a
I _I ) Wher{ioadihg the charge, pay attention to the:following:

P R TE S LA 3

(1) The charge must be handled carefully and meticulously, strictly

( l ) % .-é-ﬁ '-JrE\ ?ﬁ -Lk E b gm preventing any mistakes in selection or installation.
g{ ’FE EE % g Jhlzil-% ﬁﬁ' E] lﬂ ;ﬁ_ E ﬁ {-L E{JE %:ﬁ‘% Figure 10: Method of placing charges in vertical shallow holes
L) Al <
(2) RfL%E /\d"ﬁ%zﬁ (2) Load small-diameter charges into the borehole.
’f‘% H-‘j’ * EVA @T% lt{ﬁﬂ ’ LA ﬁﬁ% H‘Tﬁﬁi’ . ‘kﬂf o Vl\.llﬁéhLWindilr;'g,’;_)'Fé:/‘e_ntlskg\;vi;a to avoid Brelgk.aaé or-ja-r_r;rﬁ-iﬁg duringhf o
filling.

(3) When pushing the cartridge into the borehole, strictly prevent the electric
detonator lead from rubbing against the borehole mouth to avoid damaging the lead.

(3) L MFEE A EE, YB A ER BS54 0%, Ua

14 B 2%
(4) When loading the charge, prevent the detonator leads from being coiled inside the borehole or completely

(4) %0}, EB (LU ETHREN N LML H AL
dropped into it.
i}\] ]
(5) The detonator leads of layered charges are numerous and should be clearly marked to prevent accidental detonation.

(5) Sri2RZANETEMERL L, BELAERS, Ub%E

Line connection error.

3. fﬁ% : 3. Packing:
pr g N N N . - .
(1) HEY - BB MM HIE 1:2~ 1 3 BY Eb ] K B (1) The ramming material is typically made by mixing clay and fine sand ina 1:2 ~ 1:
AT L1 . . . .
IR .. HIZK 18 RIS+ A ! = , 3 ratio with water, with the water content adjusted based on the dry or wet state of
i f i # “ EEEE,@ o H ﬂ(lﬁﬁ 1 ﬁ the clay and sand. A properly hydrated ramming material exhibits the following
x’iﬁm E—ﬁu F :FJJ"{[E : Hi —]:'Eﬁ: Bﬁfﬂﬁ ﬁﬁ%;ﬁﬁﬂ H E*%}"ﬁ“/ﬁﬁ . F characteristics: it can be molded with slight pressure, does not crumble upon release
F Ak 7k e o : » - . of the hand, leaves no water marks, and possesses a certain degree of friction. For
*‘j‘Zk_J—— ’ 13 S HIPE A7 MER A {@ * EI'fﬁﬁEE’f:K?] 34 convenience of use, it can be formed into mud strips approximately 3 cm in diameter
K, £HE 10 il b g o % AN TR K Y AR He54 H {iff H] B4 7K and 10 cm in length. Waterproof explosives or water-treated cartridges shall be used
T T : - in non-leaking vertical boreholes.
K25 R WK SR BRI 2G40, oty 7T Rk 4 O A ’ .
(2) BEKEFF ; 5 () H e Fe R . e o0 beused a2 packing materl
) NG f%fl\jﬁjﬁﬁ (ﬁﬂ-ﬂﬁ) ’ ‘—ﬂih‘ﬁﬁﬁ (2) The length of the fill must not be less than the minimum charge (or ¢
olumn spacing) and should generally be 1.0 ~ 1.2 times the minimum charge.

NEBIZEM 1.0~ 1.2 %,
— 235 — — 235 —
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(3) BBV,

OB G LR HEFHL . 28T

Oxf L L2 TR, BRI AR # &R,

QWS ERAMMNEAEREET SR, BB BN
o

O EERILOEREAYS, EFHEER, XA IHFE,

OB ER, BEGZBLWEL, HiEHRSHE,

(W) EEERERN,

(h) H2B. & CBRREOBIPREAERET2HNEE
Fh, BB ERRIUE S ER,

BiiPsi e : MEFESWREHTE, R —EMmEy
MERE, AR THE, AXFAARREERARERK . |
RE, BRINFEPLEBOR O MRS B 2 22 k1) R %,

2. BiiP A REAFRMBHE RSEEREHER, W
KHEARGRRSEFIPHE LAY, B - Fg a4k,

SHEEHHEEA X, MIFEEFEE EES A RSEIE 5105
o, AIEHEEF. BEFRENYN, 2955k B SN AR
hradt W, ATRTTE A, BRI SE R BIRE oE 1T 4 iE B i
A =Y SR

EAir BB P CH A S EEHP HirMKE
Jrml EHEATHG IR P . BERE PR R N R U B R H s R
23K, HEENBAESEME RS, HEEEREE.

HATRFF e, REPFIL AR PR, S & B e
B, WMESERELAEAUM, UeS52BH B HERGs,

MR BREELRENTE

BB RERRSAAR R TREAATEAE TR S
WRES . ERR TR DA AR AE L BRI, SR LA
— 236 —

{(3) Pay special attention to the following when packing:«

[ 1. Do not damage the detonator fuse wires or blasting bridgeWires of the warhead. 2;

When packing 3 non-compact charges, prevent breaking small-diameter charge
cartridges. When packing 3 layered charges, pay attention to the packing length
between layers to prevent altering the cartridge position.

{4 loose explbsivés in vertical shallow holes, do not squee'ze hard when starting to 'pack. E_D

When packing, the packing material must be compacted tightly between each E
other to prevent voids. o

(4) Connect the blasting
_cCircuit.
(5) Safety protect|on Protection agalnst fIylng debris is an |mportant measure to

ensure blasting safety, and protective measures mainly involve covering or shielding.

1. Protective material: Should have high strength and toughness, possess
certain thickness and weight, and be easy to fix. Common materials include old
car tires connected by ring ropes, rubber mats, scrap conveyor belts, or steel
plates with a thickness of more than 2 mm.

. I _—r — s .. ..

2. Protectlon methods Depending on the blastlng target or surroundlng condltlons
scattered fragments can be protected comprehensively or selectively, or both methods can
be combined. For blasting targets that are small, or where important facilities are nearby or
areas where people frequently gather, comprehensive protection should be implemented.
When demolishing buildings by blasting, to prevent fragments inside the building from
scattering outward, doors and windows should be sealed, and comprehensive or selective
protection of the building's exterior should be applied as appropriate.

Fe - mE- At B v L PR B

BRI RERRNIE WM A BRI BRRBE A LHTRESRE. B -
PrirM i IR B R IE R IR BATISEE2 ~ 3K, HSENRETEERE VIR, HFNF
BEEE. #HITHIFEY, WErIHRIRERNE, SERTEMIPMEN, NGSAEEARE -

B, UERSERBMEHZAERIER,

Appendix II: Calculation of
Explosive Operation Capability

e B 1L a8 s B o SO BT Frd LT ekl e eme R e s
Explosive operation capability refers to the ability of an explosive squad to complete
specified explosive engineering tasks using blasting methods. It depends on the nature of
the blasting target and the magnitude of the work volume. It is usually measured by the
input
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Al AR 52

—E LEBR AT H AR, BILLAR (H),

pract (H). #ERl (H), #Z8F (B) FHHEM, TEEMENL,
RAE R B AR AR A JIOR K. KL A BREERT,

—. B{iEdn

el hESER—E TE BB YIRS 1, RiE
AW B AnRp s, B R O AR . T AEERET
Ve =85y, ULBRE 7. BHE 8. B 9 B E 10,

Biif 7 REEERLEd BAEL BN

o % om T B ® ﬁiﬁ
B 1 2 R R B Eﬁ;&;@¢“?ﬁﬁzm“ 3.5
Wi ESE R Tﬁ?ﬁl(}«dﬂ’i",:{‘ﬁﬁlﬂﬂm 2~ 4
Wit FHERSSE
R EBHRAR S > 10
BRI Sk IR
A 1 A BB 2 i 02
o | BREES kg 0.15
a0 AHEFRZ RKE 2m, R ¥E2 , dkg/m 0.2
M 8 TR RN SRARBN
T B M % | TEE| A B E
KSR | 100w 20
E@%ﬁ t00m | 45
RABARETES | 14 7
Wﬁﬂﬁ% B 1 % 6 WE 3m UF
RSN BB 1 A4 s ]
¥ 57 i 78 P O 0w | E%%ﬁ
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The number of workers and the time required to complete a certain amount of work,
expressed in units such as man-hours (days), shift-hours (H), crew-hours (days), or
continuous hours (days). The unit for the volume of work depends on the type of blasting
target and is expressed in meters, square meters, units, structures, or lines.

I. Unit Workforce

Unit blasting capacity refers to the blasting capability required to complete a

specific quantity of work. Depending on the type of target, blasting operations are

generally divided into foundation blasting, rock and soil blasting, and demolition
blasting, as shown in Appendix 7, Appendix 8, Appendix 9, and Appendix 10.

Appendix 72: Budget Estimate for Explosive
Foundation Workforce of Construction Units

Lay 1 electric blasting
circuit

Kin—l.-)

Charge 10~40, main line length 200m, construct firing|station

Lay 1 detonating cord line

Lay 1 electric detonation and blasting
Mixed circuit initiated by (or)

blasting fuse

Bundle 1 Group
Charge

Bundle 1 straight
charge —

Charge 10 ~ 40, main line length 100m

Aol A LEL A

Powdered explosi;e;s 5kg

P ik fEL s

Block explosives

559:# - R

Length 2m, block explosive, 4kg/m-

Estimate of Blasting Unit Effort and Charge

Quant

ity for Soil Blasting
(S DaNUN:)

Construct anti-tank Tt
ditchres —

. J

Construc?tank fortificatiori
“flat-bottomed pit I

Construct a

Slope height

TampToad—— —
Ak o [ r=s L.k e
Constructors Cliff

3mor less

Hole” ~ — ..
Construct a

buftetproof
shelter
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& &
T & F ¥ | ITRA ‘ U PPNy B i $;;j:ct Ly (ABY)
ﬁlﬁllﬁﬁtiﬁ ] 1 % ] ] Fﬁﬁi&ﬁ;ﬁﬁ lm,ﬁ S5m Construct Compressed blasting; diameter 1m,
_ —_— —— = — — —— — e —— vertical shafts depth 5m
S 1. S B A b 2 0 B PR TR S5 S i b 2 1. The blasting geollogy is meﬁiu;n-nard soill; the;xlpl)losive used is e
- i ammonium nitrate explosive; 2. The drilling tool is a drill or a convex steel chise
2.9fLLAR {_%ﬂ%ﬁ B 1O BEST ’ Fﬁﬁﬁ%ﬁiﬁﬁn with a washer, used for blasting with expanded explosive holes and explosive
__ pots. ) S
Mo BIRTiEHIGREHAL{ENRH - Unit Operation Force for Damaging Traffic Facilities
; -
| £l A
H W & & r T FLs it L
[ A 8t | 3EA
A ¥ B o ﬂhb{{*ﬁ_h% 1 56 2 2k 0.8~1.2 Bad wooden bridge.e longitudinal meters COn 0.8~12 ‘_
1.8 1 ¥E 20m 24 | 3§85 1. Destroy one br;)dgde span of 324 3 cross 9 places
A L 120m 2. Destroy one bridge span
} WO R R 2. BR T ’T‘ﬁﬁ*ﬂﬁ [ ﬁ%n 35 and two abutments 3. Destroy the 12-1.5
| MW ESWEE 185X 1.2~1.5| 94t superstructure of one longitudinal
7 N o 7 : e span
13 %;ﬁﬁﬂ%ﬁ:tﬁ LLBEW 1 B A H 1 28 1. Destroy 1 superstructure and 1
%, 1 S 2 R R | BT 20 Reinfo;ces y pier 2. Destroy 1 span of a
3 Tk concrete bridge double-curved arch bridge 3. Destroy 1
| ) el 8 7R explosion column-type bridge pier
( ; T ‘ (87 % ] 7 ‘ . 1. Destroy the arch
J_h BB IR 2B 1 AHE 10m 15 8 B rehbridge blasting vault 2. Destroy 1 bridge
- - p— span 10m
wOW W W |1 8 7
] 1. TERRE: F IV iR 4 "4 1. Open a funnel pit on the
T N HF2m n=2 h=1.5m 150m subgrade with a depth of 2m2
2 EERBE  100m 50 =2 h=15m2. Damage the
- - . - subgrade for 100m
HHET  1000m 20 Destroying the track by
% & B M AL S EN 1 Ab 1200m 1000m: two rails, one 1200m
) explosion per carriage.
iﬁ H E‘fjﬁlﬁﬁ fg%fﬁ #I‘%Eﬁﬁ All blasting uses external charges.
— 238 — — 238 —
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ik 10 W EHGHEACELRD

|

| el
TS B - N - M
B L - At | BELER
1. @R g B ] R 20
VOB S| 2 BRI 5 KER 0.1 | A
PSRN 3 MR 2.3 M £
PR LS EY" 3-4
__ e 1 Exd
P MR — — ki
2. W RIS | MR 20 AR
ﬂ%_ﬂ W WMHLInME e & 8 1 &L /BtBE | EMIE
Ko ge| L BRI 1 7| VEsEe | R EHE
: 2 M HAEREE LAk 1 30 | 2MECHA | EHAMRE
\ EE R RGER | KR | 0.5
2.HREEE = &8 109 2
BN A b 104 2
FafpEmsdal| 4. B AHS 10 2 |50 f-r¥End
5. BHHES 104 ;z }
6. K 3 8+ B L A 4
| 10 - 5

=, BavEdkgE

REBTEIRE T BOR FRMEN A M T RE, @E% FLIF

.

F = KWf
F—— R BE gE

K— WA, FEFARER ki BBEH
ky . UREAH ks MEEHE kay &, W #E

P, BRfR 12, B3R 13 Fabft 3% 14,
K=k, ky kg kg

W— R LR, WEEHEMED ROk, K2,

. BEEG &

239 —

House &
Building
Demolition

Appendix 1O EE g2 ffFl 1

1. Destroy 1 power plant 2.
Destroy 1 cubic meter of
storage capacity 3. Destroy 1
chimney 4. Destroy 1 water
tower

1. Destroy the pier, 1
longitudinal meter

2. Destroy block dock 1
longitudinal meter

Destroy airport runway, horizontally
blast one section

1. Dam destruction: 1 earth dam 2. Reinforced concrete dam destruction: 1 dam

. Open a path through the barbed wire "

long" 2. 10 broken concrete pyramids 3. 10
destroyed reinforced concrete pillars

Break 4. Destroy 10 end posts.
5. Destroy 0 rail sections. 6.
Destroy 10 rail sections
adjacent to concrete piers.

200.12~33~4

Inside the
building,
group charge

1
place/shift

1s
eat/class 2
seats/class

day

0.52222
5

50 per class

a— v aEE e

[T Y S N,
, Explosives transported to the
i site

Explosives and
equipment shall
be transported

to the work site. "~

II. Explosive Operation
Capability
Explosive operation capability depends on the unit operation force and the volume of
work, and is generally calculated according to the following formula:

In which: F-—explosive operation capability

China National
Defense Technology
Network

Influence coefficient, mainly personnel quality k people, lighting conditions

k light, meteorological conditions k air and enemy situation factors k enemy, see appendix

ThJA 12, Annex 13 and Annex 14:
kkthlasting quantity, measured in meters, square

meters, pieces, units, or lines depending on the target type.
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—Bai ek 71, ARL/ (H3RBALD),
ik 11 AREMREIZE
FUTEE | B & R -
B oy i 8 1.0 0.8 0.5

fiife 12 XHEEFRIMRE

b B & H X A [H)
A CES 1.0 0.6-~0.7

Bt & 13 | SE|FHHMRL

SEEMH i SN hi R E LS
Beom) 74 1.0 0.7~0.8

Bt 14 i 3K S I 75 30

HIEEE KL B LR BB
L0 F 3040 1.0 0.8 0.5~0.6

=, BEAEA R E AR
SE B A% F e B % iof R B IR T4 AR A9PE R AP b B, L
BRBAELHEAERE, EHETRITE.
T - F

A Ty——ZRIERAE L BT/ Rl ( B3/ het)

f— 1-Unit labor productivity, man-hours/(target unit) o

Appendix 11 Personnel Quality
Influence Coefficient

OiberatoriLe’\}eI'

Illumination Condition
Influence Factor

0.6~0.7

1 Weather condition influence
coefficient Table 13

Moderate rain and dense fog atmosphere

0.7~0.8

Enemy Situation Factor
Influence Coefficient

a1 bl T e - = o= oas

0.5~0.6

-

I1I. Calculation of blasting operation
time
The time required for blasting operations depends on the nature of the blasting target,
the volume of work, and the number of personnel deployed, and is generally calculated
using the following formula:

F
T = —
t m
In the Time required to complete blasting operations
__ formula: Tis (days or hours)
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F—E@ O bR AR/ AR, B AS (B). 8
o (H)., #r (H), #8 (B) ®x
: Wy (AL BE. HaE)
Lk 8 A0 ol b 1) 4 R s fiE sk i IR, SEBR BB 3R % R
AL HEE B BAET ), RIRHA BT . BB . £
145, SefTaiin . MERSSM AR EE T, dy B B ik rig £ b i L3
HEE R AL AL 455 . HEA BBt E, HREGEERAE LAR BA) Kb
B, CROPEEMAEE AR 2~ 3 1%, Bk, BESATER—
TGRSR A ol F BB 1T DR

=Ty + Ty
R T——B Rk S/ (8]
Ty ——FEsb £E Al i el
Te—HAEZFHEWEE, Te= (2~3) Ty

MER= EHRFHSAR

MEREH S AR, EXEREE, KEMEEFEFE, 5
RAMNREAME, AEAFEEGE. aEafsiee Faga L9,

—. EEFHASAR

(—) #E%

P RN, WHE 1L Bin.

2. FFEMER (WE12): BB/ RMBEEBESHMNZ
W, HASAGOE, SHRE1.134 T3, HEAEYS T 1.36 F
SEPRRBREEZY, M THHEHAL; § 8/ HS B EBEER
X, BIE—-PTAMESE, AN, BAXERETTRESATHh
AmBI 2B R EES., D—KEBBEAE M, NRES
=, AR S EBERE.

3. WEHSEZS (I 13): HHERDIAR4H C. G G,
TR GEARNRE MARRREYHIESE, 2B,

F: manpower required for blasting operations, expressed in man-hours
(day), shift-hours (day), platoon-hours (day), or company-hours (day)

m - Number of personnel (person, squad, platoon, or company) participating in the mission.

The above blasting operation time refers to the time spent at the firing position.
When calculating the actual time, the preparation phase must also be considered,
which includes organizing on-site reconnaissance, formulating the blasting plan,
conveying orders, conducting mobilization, preparing equipment and bundling
explosives, advancing from the deployment area to the firing position, and clarifying
tasks on-site. The duration of the preparation phase is determined by the magnitude of
the blasting work and is generally 2 ~ 3 times the time spent at the firing position.
Therefore, the total time required for a blasting squad to complete a blasting operation
is:

T="Tgh + Ty

In which: T is the total blasting operation time.

m M- bile P N e ddis

LcoMm gmeameanandtia , /= (2~3) T¢e | H#—

Appendix 3 Foreign Military
Explosives and Pyrotechnics

Foreign military explosives and pyrotechnic devices are essentially the same as those of
our forces in terms of main characteristics, storage, and handling methods, differing only
slightly in color, packaging, and certain performance attributes.

L. US Military Explosives and Fire

{(1) Explosives

1. TN'I'-'"USFJaII-;manLer“ac':ljré-d-in-t_ab.l-et‘florm as shown in Figure 3,
J;‘ B et FIREL Tt 2 om ™ 1wl = L . . PRE s P— N
2. Torpedite (see Figure 12): A block of explosive made from a mixture of Torpex

and TNT, wrapped in paper or cloth. Each block weighs 1.134 kg and has an explosive
power equivalent to 1.36 kg of TNT, used for various blasting operations. Eight blocks
are connected together with detonating cord and placed in a canvas bag. For initiation,
the firing fuse or electric detonator is connected to the detonating cord at the end of t
he block. If only fewer than eight blocks are required for a single blasting operation, the
detonating cord between the blocks is cut as needed.

A Ll L £ IEL TR o o™ [ T

3. Plastlc explosive (see Figure 13): Classified into C2, C3 and C4== t-ypes based on their
composition. C2 explosive is a mixture of RDX, nitrocellulose, and gum, appearing
orange-yellow;
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BIEE 11 R

BiPE 12 $FmPE/RE s

CHEZRREE, R, MR EERYHNREGE, BHEE;
CoHFHRURBRENE, MAFRRBESPMBRmNEHK. B
X 11~ + S2CH, XTSRS HTHRNNE: YEFEET
~29CHT MIZEEE 0 Bi; 8 F + S2CR 4L TS ik . JEEr
SHRBAL, LRBASRE, BENSEE; SHEEELRS
By, el EAKPEH,

WHEEA MR D SHRBREHEEL N 1.34:1; BN 7620 ~

4 -
cartridge

Al P LT )
Unit: meters

Figure 12: Triclosan tablets

C explosive is a mixture of RDX, TATB, nitrocellulose, and gum, star brown: C4
explosive is made primarily of RDX with plasticizers added. At a temperature of -11 ~ +52
°C, these plastic explosives are soft as mud; when the temperature drops below -29°C,
they become hard and brittle; above +52°C, they soften and exude an oily substance.
Their sensitivity is similar to TNT: small amounts burn upon contact with fire, while |
arger quantities explode; their performance is unaffected by moisture, making them
suitable for use in water.

‘The power of plastic explosives is 1.34:1 compared to TNT; the detonation

. veﬁ%'ﬁy is 7620~.
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(HAREHT—EH®
i 3 95 M s TG,
A RN E kR

EAEHFH
(AZXEER£)

RitE

.64
—~#50R, GIRHELY 6 |
o 45 A M K U R G A T o

B EE 13 MdEiEZ

7925 K /¥, .

4. BBHFRE (WALHM) % BEUBAHMmYENRS
2. R U S (R s) AL, BLsE
BLMZAIRR, MERGEMESM RN, B2k
ZREEERZE W, BT KPR, ERASELES (B
M) RSB SR BBMLILNY 0.92:1, BN 6100 /%,
O%M L EN R EANE N SHEREHEE N 0.76:1, B&
H 4880 ¥ /b

5. THEIEZ: 0% MBS 0% B BBIRS, MR
P, BASHBEBHEL Y 1.17:1, BER 4880 X/ 8; B

hl
2nd-hand : 1\
R 31.

FTexHBIe :Faign e --":-q}
Explosive o .
composed of explosive sheets with
one side coated with adhesive
(allowing them to be directly
adhered to a surface when in use) }

centimeters ~

) T o o
. Ammonium Nitrate or }
RDX)

=50 ;;ér Eo‘ﬂnd_of d)‘/ﬁa-mite in one aIIE)_/ -

Can be used on any surface other than dehumidifiers and frozen ice. o

7925 m/s.

4. Dynamite (nitroglycerin) explosive: A mixed explosive primarily based
on nitroglycerin. Nitroglycerin is first gelatinized with nitrocellulose (or
nitrocellulose starch), then heated together with TNT and cotton powder, and
finally mixed and pressed into various quantitatively measured charges.
Dynamite explosive is unaffected by moisture, making it suitable for use in
water. The power of military dynamite (model M,) compared to TNT is 0.92:1,
and its detonation velocity is 6100 meters per second. The power of 60%
gelatin dynamite compared to TNT is 0.76:1, and its detonation velocity

For 4880 meters

per second.
5. Ammonium nitrate explosive: Mix 80% ammonium nitrate with 20% TNT to make Amme.

TNT, with a power-to-TNT ratio of 1.17:1 and a detonation velocity of 4880 m/s; nitric

acid — 243 —
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@%%&\XEm%ﬁ,ﬁMAw%ﬁﬁﬁ,ﬁﬁmﬁﬂo£
EHT A 40 BEIEME (ME 14), IrEmeEEd
I T SR ML N 0.42:1, EBBA 4514 K /8,

R T2

ER 2

43.2

LL £if

1

EEET U e [ o]

BT 6% HoLE%
LRIy, § 3

MHE 14 40 BF RSB o

(Z) 1B s8 4

L. EEEEE. ¥RMNE T AIwR.

(1) M A, REEERE (HE 15), N 6.8 TREL, 4
TERMNHGHKE, FHTREEEE, THF 14 ZRENNG
mEEt .

(2) M, REEBEE (FHE 16), N3 18.14 THEDN, W
BUSESE, AR ZARBEIARE L, I EAENBEDT, %
RRFERET, FRURS = ANER. SHRELES, TS
1524 KB HARRE L.

2. BE. 85 MA A MA, “EHERT BESE 0%
H. BFREMK 1524 XK, HE 543X, HBHES 5
fl; BERFEHIMAERETRBEE (WE17). 9L

- 244 —_—

Ammonium nitrate mixed with aluminum powder and charcoal, then with 15% TNT, is
made into Ammonal. The standard 40-pound blasting canister used by the U.S. military for
underground blasting (see Figure 14) contains ammonium nitrate explosive with a
power-to-TNT ratio of 0.42:1 and a detonation velocity of 4,514 meters per second.

— Load the
explosive ring

Carr W

i

(é(‘)‘c.o-nﬂr_mea

—

43.2

(TNTT0 broken) 3

. D_etonating cord channel Q, same type of chargfianister, adjacent to the scale

Itis a diameter 17.8 cm, height 61 —l

cm. i AL a1
Unit:
centimeters

Figure 1440 Ib ammonium
nitrate blasting can

(-2) Explosive Devices

] TR Al L el B W e o . e _a
1. Capacitor Explosive Canister. Common types include the following ¢

WOI:'\ s a B bLle LUEF vl Lok P R I - o e o .

(1) M2A shaped charge explosive canister (see Figure 15), containing 6.8 kg of .
explosive. The casing is a specially made paper tube. The detonator chamber is at the top of .
the explosive and can penetrate 914 mm of reinforced concrete.) f

Frrh md R O M ek b S WP TET - Vooabrl L [

(2) Mz shaped-charge blasting canister (see Figure 16), containing 18.14 kg of
explosive, with a steel casing. A tripod is fixed to the iron band; during use, the
canister is placed over the bottom of the tripod, and the screw next to the band is
tightened to secure the canister to the tripod. After the canister explodes, it can
penetrate 1524 mm of reinforced concrete. 2. Blasting tube. Each set of M, A, and
M A2 "Pengle" blasting tubes consists of 10 sections. Each section of the blasting
tube is 1524 mm long and 54 mm in diameter, with threaded blasting caps at both
ends. It also includes connecting sleeves and conical caps (see Figure 17). It can be

used in anti-step
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HIPE 15 M,A; BEARMBLE

SRR TFRE 3~ 4 RRAES, ToEFERmB LML
EHEMARMIBAREE; BTHBREENARMTHOREA
(Mt 15).

Bif 15 B TERE

R x| @ # | m # e
10 4 R R

MiA; | 10 MEBEE | £95.9kg 4.08kg 72 75 T A6 BE FOB0 E 85 1R
1 TN it
10 ¥ AR B AT

Mids [10MEREE | 206.8kg | 4.76kgB TR &, 1 BHE
1 M I

(=) xH

— 245 —

8itech.com#*

Figure 15 M2A3 shaped charge
mine

A 3~4-meter-wide passage is opened through the barbed wire fence, which can detonate -
all anti-personnel mines and most anti-tank mines in the infantry passage; it is also effective
for clearing dense jungles and bamboo groves (see Table 15).

Burst Grenade
Performance

Blast barrel
charge

10 Detonators,

10 Couplings, 1 4.08kg approximately Ametho and Tien

Conical Cap About Tien expansion explosive charge column
5.9kg
10 explosive

charges, 10

connecting About 4.76kgB4 main charge and A, booster

sleeves, 1 conical 6.8kg columns

cap

(3) Fire Tools
-— 245 —
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ME 16 M, REEFEF
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Figure 16 M3 shaped charge
blasting tank
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1 Fuse: Each roll is 15.24 meters long, with two rolls per package. The surface
colors vary; orange is common. The burning rate is approximately 1~ 1.5 cm/s.

2. Detoﬁa'ﬁiﬁg cord: Each roll is 30.48 meters 'Ic‘)n‘g‘ and wound on a wooden reel.

The common outer sheaths are either yellow with a red stripe or yellow-black with a
snake-skin pattern. The core charge is desensitized TNT, with a detonation velocity

of 6405 meters per second.

—_—— .

3. Electrlc detonators: There are three grades (see Flgure 18) If two electric
detonators are connected in the same electric blasting circuit, they must be products

from the same factory. Electric detonators have foot wires of different lengths (1.22 ~ 30.

48 meters) for circuit connection. One end of the foot wire is short-circuited by a
short-circuit ring to prevent accidents; the short-circuit ring must be removed when
inspecting electric detonators or connecting the electric blasting circuit.

'E'E'ﬂufzﬁfr— EI2FTEWIRES

US-AP
FLERCSPOHDELAIMS CE e
f“*_._ e & d ko o
(Guan Liang has a white head and ]

blue body)

EL BP0 S I s
FEMECTRICFELASHNSHCAP

(R R s d iwo o
(Zeng Liang is yellow, with a }
copper-colored head)

(%M i _H...iTF_I&-.-A}

(Guan Liang is green, head is red)

Figure 18 Electric
detonator

4M60 ignition tube (see Figure 19): Used to ignite the fuse, suitable for use in humid environments.

II. Russian explosives and
mt?chﬂl-cﬁi‘: At BH Ay 25 B P 1% FA = A e et baa br s

L

(1) Explosives. Common types include TNT, RDX, and ammonium nitrate exploswes K

TNT is usually manufactured in blocks, available in 400g, 200g, and 754 sizes, with
shapes identical to those used by the Chinese People's Liberation Army. RDX blocks
weigh 2509 (see Figure 20). Ammonium nitrate explosives are also used in pressed

forms.
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M 19 MIiT X Figure 19 M spark
tube

th HEHATE1.3~1.35 %/EXK, THEBRBEFTREERE

block, whose density can reach 1.3 ~ 1.35 g/cm3, requires RDX as a booster for initiation.

o
81tech.com
ﬁf ﬁ -] 'T 'TL ﬂﬁ‘im Boné'Tube Hole Wrinkle
Set Ring
1 7
- L ERORN, Ny 5
Min-250 e
A~lx- | AIXT
i e
U#it:m =
| ‘centimeters
Fted 20 BELSH | Figure 20 RDX tablets

(=) k& | (II) Fire Tools

1. AR BERK 10X, A=#H8E. RGO E K | 1, Fuse: Each roll is 10 meters long and comes in three models: one is a white

, L , plastic-coated fuse used for underwater blasting; another is a dark gray fuse with

SR ’ FF KRR FRHRKBFRFRZHHRT K double-layer asphalt coating used for coastal area blasting; the third is a dark
R, TS KRR —MREXKCEBELRETFTN 'E"jkﬁ, | gray fuse with single-layer asphalt coating.
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2. FHEER. BEKS0K, FERMME. —fMEHEWL
28, BRI L6, B 6500 X /7, BiBHRERE, BK
10 ~ 24 /NEFAR K R EEGE.

3. BE: HAMAREEE, EHS. . flHEKHR.
MBERK45~50E%, ME6.8~7.6FXK,

4. UEE. HEATE SR ERAY; HS2 M
TR RIS N, HERBIUHE 16, EEE FEWENN
B3 0.5, 0.75. 1.15, 2. 4, 6, 8, 10 F%Fh, £ W=
P AR, HAERERT B4 & 25, 50, 75. 100. 150, 250 %
FLBLFE 15, 30, 45. 60, 75. 90. 105. 120 ZEFHEE .

BizE 1o HBE®EHERE

e | BaAE R R | RkER

ma | o | BE (A) | HR (o) BE
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\
| (A) (A)

|
HERT LB EBET i 0.05 0.2 |0.5{1.0|1.0|1.5| 2.5

|
BRHF2BREETH
FEC R B EE ‘ 0.03 0.4 |0.5([1.3[1.0]12.5| 4.0

RS T PR3k

Hilt) %W | Bl | 2R

s.ﬂk%ﬁ@k%(wmzn:m$ﬁ%%kﬁ,HE@

Only suitable for blasting in arid regions. The burning rate of all three
fuse models in air is approximately 1 cm per second.
2. Detonating cord: Each roll is 50 meters long, with three models: one is white with

a red stripe, and the other two are red. The detonation velocity is 6500 meters per
second. It has good moisture resistance and retains its explosive properties after

immersion for 10 ~ 24 hours.
3. Detonator-s: 'I.'h-e commor.wly used type is No. 8 detonator, with casings made of aluminum, copper, copper, or paper. #‘ o
d
The fuse length is 45 ~ 50 mm, and the outer diameter is 6.8 ~ 7.6 mm.

4, Detonating fuse: Classified by ignition time into instantaneous and delayed types; -
classified by bridge wire material into platinum-iridium and nickel-chromium types. Their
performance is shown in Appendix 16. The delay time of delayed electric detonators is
divided into 0.5, 0.75, 1.15, 2, 4, 6, 8, and 10 seconds. There is also a category of mill

- T oAb . = M bt B hem K

Second-delay electric detonators,' v:/mijch”déliay times of 25, 50, 75, 100, 150, 250 ms :

Seconds and 15, 30, 45, 60, 75, 90, 105, 120 millisecond
intervals. 81tech.com

Performance of

electric
detonators
\’gmt’\\g:g“rf:m ) Sparilzglry:ltg(i‘)er Series
Detonation Resistance (
Electric Current (A) Current (A R
detonator
types

Platinum-Iridium Bridge
Wire Instantaneous Electric
Detonator

Nickel-chromium bridge wire
instant electric detonator and
delay electric detonator

5. Flare gun and striker tube (see Figure 21): Used to ignite the fuse, suitable for use
in humid areas and in water.
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Equipment and Equipment New and Old Name Reference Table

GBP410 Initiator
GBP411 Initiator

GBP412 Initiator
GBP42I Remote Initiator

CBP110 Explosive
Projectile

GBP110-I type explosive charge

CBP111 Type Explosive
Hammer 81tech

CGBP112 Detonator
GBP113 Detonator

CP122A Rocket Explosive
Device

CBP123 Rocket Explosive
Device

CBP124 Rocket Explosive
Device

BP125 Rocket Explosive
Device

GBP126 Rocket Explosive
Device

GBP128 Pyro-Explosive
- Device

GGT111 Explosive Handler
Backpack

GGTI12 Type Complete Blasting
- Tool

GCT113 type blasting tool

66 Model
Igniter

70 Series
Igniter

78 Model
Igniter

82 Model Remote
Detonator

59mm Mortar
59-2 type explosive charge

68 Type
Break Barrel

Flexible
Detonator

Soft and Hard

Combination

Detonator

74(Reduced) Rocket Blaster

Type 84 Individual Rocket
Launcher

Light Rocket Igniter

Handheld Rocket
Demolisher

84 Series Vehicle-Mounted
Rocket Demolition Device

Modular Rocket
Detonator

Type 79 Demolition
Pack

79 Series Complete Set
of Blasting Tools

85 Model
o Tf\r\!c
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Volt (Voltage)

Common Unit Conversion
Table

ch.com

Waste Cultivation
Current Intensity)

E Thin Film
(Resistance)

o
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