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Fig.1 The boreholes stemming filled with water
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Fig.2 Diagram of signal flowing
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Fig.3 Diagram of experiment process

2R MIBBR RS, 2WAYEHEE; 3*
RN ERBREZGS, AREKTHLBEHKE
28mm &, REEED 4T mm K, NEFHER
RAGEMME 4 Fim.

JUEE
|| SRR
I;I/ I_I S s 4

BomE A—A Hlifi A

B4 HEFEAHR (/om) REBEN
Fig.4 The structure of the location of

strain brick and detonator
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Table 1 Compare of strain value at the same point but different condition of filling
WS E
i "EEH 1) [ 9 . 38 2 [6) % R 38 % ¥
. E & T E 3 F
1# < 4348/-1913 4767/—-2442 4953/-3208 2857/-2556 5130/-2662 5266/—3 636 B K IE By 38 /
2# 3 4048/-4048 5847/-5388 5264/-4974 4233/-4269 6523/-5969 5378/-5 691 8B K 5 R 3R
3“ X B 5443/-2754 6284/-3851 5935/-4451 3894/—-1716 1887/-1321 5449/-3 397

B0 N AWK, R T SCBR AR B P B AR
KEBRBHEEABERBRBEERBARMAR, 2%
ARKHAMEABERGIRARRME, Bd T
BHAWER, NR1THTETH, ERFERGEY
RIR T, FRMIREZAGIAL, AIH /G HE )R
AT 34% CBRAMAERE. AHAAK); [
RGP LER, VMBS KRT 7%
13% CHEABBEHSMAREM) . 3% 548 R
A it R 2 LA S,

3 RAATKE

3.1 MiRHE
3.1.1 BRHAEERE RALFEALETHPN]-1
BaRil, HE 310 kg, /MERT 1 362 mm X 590

mmX 1293 mm, FRAXFAERI, &2 48T A%
e, E/patATHI4EK 200 mm. EHAR 40 mm KA
500 A, W4tk R T W — KRB A
3.1.2 RAS MREREAL. BRK3FHES
AR (+:8:7K=0.75:0.1:0.15), +RFER
4, BP R 30 A VR R B A0 4 4R 0 SRR Bk b i
MR, K2 “KEaN”, BERIIEALER, BERG
MR, B, ARRERE, AHEH; KEE
B, EUERBIMEMEDLER, ARKEERR
PR, MREENEAEDK, RIFESHMN 2~
3hilfeE, EMERKEE, AHHBR, KEK
B®, AFRMESHETEE,
3.2 MEERFEK

EAEABRE (FRAIKE). #H0O, REH
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ASRFTIRT AL E . 2R8I IR 2% 0B AL,
HEHXNO0.8 mm, HZ 35 mm. ERFALKEREHM
£ 300 mm, WFL/K H 48 8 A B 28k 4% K 800 ~
1 500 mm,
3.3 MRRHELEH

IRPAH L, KBRS 3 FA RN E,
BFRIX 3 M AOR A AR ER BT G R RRR, =
ERPBRAELFRR, X ITEKERBEARKX

SRFTTE

BRI KERBEARRIREEEREGH O E
MBRBERENYT ., 8350 EGERKERBERR U
HHBBAE L, BN EEERE2.2m, 274
ATHEIED ., HABBEBRIRE 4 55D, 88
150 g. K 200 mm, AL FIEEER 1.4 m, KE
BB RAE . KEKFERK AR L T L
T3MikR, ZFRMEK2 iR,

R2 FEERFHKERBRR

Table 2 Hydrulic explosion test under different filling conditions

R ZHik/% K /m KK /m A /m IR KK R K W
I 90 0.72 0.8 0.68 £ 1.2:1 %
I 85 0.68 0.76 0.76 ] 1:1 e
o 85 0.68 0.65 0.87 x 0.75:1 T
E: ARIENBULBOETHE
ER3IMRABERY, KEKAMERKK 34 A  BEOBBEBCR, BRAHERIE 100 %
R, TRSREFEHERAARE, KEBRBERE 3.4 XKEAR

ARBFEI R R BMOCRE, ATWEELN 15 %EH,
I, BB A A TR IR R

Bek 36 0 32 7K T AR BB 7E B8 K HUIT 42K IR AR B
o T AK, KRR ERK =34, KRBT

3.4.1 MiEEsAKERE FAERTHRFKLEE
A AT K AR B SE PR AL R AT, SR IO AR T B 3%
ERWY, BEEELERELWEFE, it
MR 3.8 m, HEBEBBRE: BRAHFREZHN
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33m, PEHN3.5m, MBRAHENR86.2 %; &
BEHRHZGE 1.25 kg/m®; BEKE27.9m, &
AWBEAYS, ERY; BERETERLKREF
¥H 16 mg/m?,

FEHITKERB LN AR, tifT R
PR B S 2 0 MESRBRBE . ERLRAMEES
BEEANBE—HNOEEGT, 8MEREHHRN
3.47m, BIRAHAERN 2%,

FERK SR LU B E OSBRI K EE R R R R A &
e, HERSHESENLEEEE—#, AxE
MERB D> -8B, KEKS5BRBEKZHN 34
(0.75) EH . BRILERE H O M 2002 4E 6 A EBE
ERERARAKERBE, Rit3t#4T 200 NME
W, BEAEHHR3.7m, BRFFRIT.4 %;
HBVHEALE 1.04 kg/m®; BES5H BB
HAERS, MAKREMET2 %; SEMBEER
HEMBEZEEom AR, BERETERADRK
BELL AR R RE AR 42.5 % o
3.2 ERAFAEBARILAKERE BVHOEBH
MIFEZE 2002 4 5 A, RAFEASE, AL
BIEEEMR, THRBEENEEN 2 m, BHHT
REE 2.2 m, WIBRHE1m, BE 1.2 m, 84
IR’ 0.6 kg, REIFF][F B IR 5 % (8] FR &
HmERBFE, B A% BPEE. BEE
EARBRKTF 80 cm B i S ARFRH 30% ~45%,
PR R1E,; 20K, BALHEY 8.5 mg/m®,
R#EHF 1.1 cm/s; B A

- BOLHEKERBESEAREERSE. &

BHEMBPREES—H, IARIME: BORH
15%; AIRPFEK, K85K 0.65 m; FABRERAE
TEEEE, MBK0.9m, H 200246 AZR
BHER, RBUKERBEITEE 9.5x10' m’, 3}
BESRESEABBEHLEABNE: BEEEA
BRZEIE 80 cm HIE 15% ~25%, HLRMEBRES;
ZRRA, BLHERN 0.67 mg/m®, & EN
0.91cm/s; L %A,
3.3 BAFBEALKERE BRFEEALK
ERBSFEMTRANARELR. BRAR)I=
WAk, BRHXEWRWH . BREBEFRK
BETEREETS. LET &0 Bt 78
WM KINBRIFEZEF 6 L, #ITTH5ERARL
B CERMUALEEEE) S HRERMA. 4
MARMME, HBEEHE. BRERZ. AW,
EZGME, BIAKERBELRBEMER 2 942
A, BETERE15X10°m’ Y, IR EF S
7S B b AR G — T Ao

EAREEZ&T HTERIKERES ¥R Y
LB A ERE 4 TMHE: RIUKERBEAERA
BERAEMEEARILBBE X L, HEXSHRL
x3; BILKERBEARMARARBERAEHS
EARLBESH, I—RKERSHILRAEEE
HEMEEATLBBENL, HBHEAE 4 —K
ERZHERABEEAGEN S E AR BN
b, HBHERERS. —KE®R 45 MR KER
Hm121) HERLHE 6,

R3 GKRFARERGLEHN

Table 3 Tests of volume non-coupling charge

BRX BER ¥ RAHE s AEE HEK
BREsE RRAR % B/m e Ay B#E kg/m P XEHFE  FTAFR i
%1 43 600 0.982 1.00 LR 6
“KBEAREE
1995-07-16 K1 12.5 3 540 0.803 1.19 LR BEF 5
BHEH
K2 3 510 0.758 1.28 31k K 5
£ 25 ok g %2 35 660,360 0.948,0.521 1.00 ik, g 6,7
1995-07-20 HBBH K3 12.5 5 540,285 0.771,0.407 1.36 FLib, &M BREKE 5
70% .80% %k 4 8 480,255 0.685,0.364 1.58 ik, S ShnkE 5
RAGRIN %3 41 600 0.892 1.00 ik 6
1995-08-03 HBBAY K5 12.0 2 480 0.714 1.36 Atk 5
80% .75% K 6 3 450 0.670 1.46 ik Shmka 5

E: OAEHNH 250 mm, ANSHEHA 14 mx4m, HHHEALHFEAMERBNE; BREAGHIIREBABEARE; OXBTF
HFMEE S BIX N T AL MEMED, KKYIAMED; O k= (AR -HEKE) HEGKE. ‘
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Table 4 Tests on charging structure of non-coupling of volume and drill diameter

i ‘ BX % BAHE B AEE HEK
8 1 B J] R A A % s . P - e Rh 2 FekH R % /i
4 42 600,400 0.857,0.571 k;=1.00 Lk, & 6
1995-08 - 10 ERINES K7 3 480 0.686 kl—l 36 ik oKk 5
maRHEH ' b
K8 3 315 0.450 ky=1.25 & Sh s B 5
S 36 600,400 0.857,0.571 k;=1.00 Ak, & 6
1995-08 - 13 K9 3 480 0.686 ky=1.36 Lk Sk ke 5
K 10 3 315 0.450 ky=1.25 & Hhmzs BR 5
T ZHILILER  ®o 36 600,400 0.857,0.571 ky=1.00 ik, & 6
BARAEH K11 9 315 0.450 k,=1.25 g Sz B 5

F: O MAKKKNILZEEN 250 mm, LMSEOH 14 mx4m, HAMERILHRNZRBRNE; MBERFYIIFRBREEARE;
Q@ R HIPF BN FI LTI MAEL ; @ b= (FLE-HEKE) BAEKE: O RRBEREHIN12.5m; @ &y &,

AHNEFRABENILEABERGEHOABE RE.

RS ZHAAKRIRERALEN

Table 5 Tests on volume of non-coupling charging structure of multi-row blastholes

L B BAX L% RAHA HOFE ABE BEK BBR &R
18 1 Bt 1) EZGFE FAFR
) WE 4k A RAg Aem RN TR e Em M
®7 40 600,400 0.853,0.568 ki =1.00 3.4k, &k 6 12.5
1995 - 08 - 30 HRSHLEA K12 11 480 0.683 kl—l 36 24k Sk E 5 12.5 AL
WA gL ' o TR
k13 3 315 0.448 k,=1.25 &M Az R 5 12.5
#8 36 480,320 0.853,0.569 Ki=1.00 3y g 6 10.0
1995-09 - 15 _
p— K14 12 385 0.684 k;=1.45 ik Sk ke 5 10.0
®9 29 600,400 0.889,0.593 K,=1.00  F{k,%&m 6 12.0 #AEAT
1995-09-19 HRAE
K15 12 480 0.711 K, =1.36 R4 Aok 5 12.0 #2248
AEHEH
#10 33 480,320 0.853,0.569 K,=1.00 FLib, &k 6 10.0
1995 - 09 - 30
K16 12 385 0.684 K,=1.45 ik S m K A 5 10.0

H: RBRBIAFLER 250 mm, LRBEH 7.5 mx 7.5 m; HAEKMHIRREBRUEAES
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Fig.6 Arrangement of multi-row blastholes with

water-soil compound stemming
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LRBER —H; BRIUKERBS ¥R LR
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HHIBR .

4 HARZHFHR

1) WHEKEZ., BEBRRTE 19%, BREL
BB AE 15%, BILBE®E (BfLE% 100 ~ 250
mm) TH 20% L L,
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3) BEAEAEBRYS., BERB A AR
IN25%, BRIBRFABHB KT 80 cm WA R TR
44% ~50% , BALBRBE T —RBLHE

4) B BE RS S, BERBESEE 21%,
BRIFZEBEAEA R,

S) Wb A B K R BE RE R, BE 4R B R T
42.5%, BRBILIBBE M 92%, T|BRELBE
N B B BT AL R A A R K 2 B s TR B
£,

6) BRI EEZLN, BRELBEBRLE
FUAR B AR 21 % o

7) BRALKEBBEE A, TWE (51
T AFRFERELT ).

8) WAHBRMMME TaE, |REILKER
WEWEHRA22.3%, HETH20%; FBRELK
ERWETA20% UL BEBHETEBNR
F19.1%, WHEAL., P 9%, BMAOHBMER
10%

9) RABEMH S, KESKKEKIELIL
FELVEE 200 km MK (BELEK 10 A 22
He JC&RBAE), I a R L bk R F K R
FIEKF 4 170 THRTFRFEITE, NRMHEEE

B LA AE RN 200 km 3T, FT34 3 400 7 oT;
AN AR A 1L B G R BROK AR A 4 2#F 740.1 moit,
A 20 MEHBRIEIR, IRAREE 200 km RXE AT
H5 400 E3F

g ERTR, WHEIME TR KERE S EER
THEBHEMALL, RARSEARBRAAR. REHE
ITHR, RESFEHAGEHNRPARREHEERES, &
A EART AR AR RS 7 5. TREFFR TR
KEBRBEHARABE “BRATHRILKEBBERER”
B E BE R T R KPS K R AR, &
ENNRE “EENSERELE BXRXATHELK
ERBHEAR, FESKRPEIE T RIFHBBEER,
HAEQHEME A", « REERHMIRTE X
FiIZKEBRBEEAR RBUBFLFRE KL, FFRBER
BIEIEZE, A THEAREAHAE, X& TEBEM
WEREW, BATHRENE, SHTHRABEMT
ZERAH O LM TRBENEZEBELEE
TR

%4 X Wk
(1] /. TEREEFHEAR (M), b= . PEKEY
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Research and Application of Engineering Water-pressure
Blasting for Economizing Energy and Environmental Protection

He Guangyi!,Duan Changyan®, Jing Shan?, Wang Taichao?
102600, China;
400013, China)

(1. Research and Design Institute of Railway Construction , Beijing
2. Zhongtie Eleventh Engineering Group corp . , Xiangfan , Hubei

[Abstract ]

new blasting technique. In this paper, the theoretic analysis and simulation experiment of the technique have

The engineering water-pressure blasting for economizing energy and environmental protection isa

been introduced in respect of enhancing explosive energy utilization ratio and protecting environment. The
emphasis lie in innovating surmount feature, key technique and outstanding technique and economy effect has
been obtained from factual use.

[Key words] engineering water-pressure blasting; simulation experiment; energy utilization ratio
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