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Abstract

The soundless cracking agent is an important supplement to traditional blasting technique, and
can be widely applied in all kinds of occasions which are limited for blasting and lashing. There
are four steps of the test—injecting swelling agent and cement into glass bottles in a different ratio,
studying the changing rule of temperature and the breaking time of glass bottle, testing expansion
pressure with stress patch in different time, and simulating concrete crushing experiment. The
result shows that with the increasing volume of cement in static breaking agent, setting time and
breaking time of glass bottle also show an obvious increase. Final setting time of SCA expansion
agent is 30 minutes on average, and the breaking time of glass bottle is three and a half hours on
average with a 15°C temperature rise in peak, while breaking time of bottle glass of cement
blended ones presents a delay of one or two days. SCA expansion agent shows a small amount
shrink within two hours, and then keeps swelling in 24 hours in a peak intensity for about 75 pe.
The theoretical expansion pressure is over 3 MPa. While cement blended ones cost 48 hours to get
the peak intensity for 50 pe. SCA expansion agent’s breaking time to ordinary concrete is three to
five hours. Blending ordinary Portland cement can adjust the breaking time for a delay of 24 hours,
which provides a multiple choice for all kinds of concrete static crushing construction.

Keywords

SCA, Soundless Cracking Agent, Expansion, Simulated Experiment

ET SCARIB SRR AT 14 REFA

HOF, 2R, REFT, BB, REX, BRKE

E2

CERAER .

NEF|I M NG, EK, R, A8, SKIER, WERR. ST SCA IR R RERT ). £ARTRE, 2016, 5(5):
181-189. http://dx.doi.org/10.12677/hjce.2016.55024



http://www.hanspub.org/journal/hjce
http://dx.doi.org/10.12677/hjce.2016.55024
http://dx.doi.org/10.12677/hjce.2016.55024
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

W

FRTRCEE B TR [ B AR5, TLIr ot
Email: 2870796297 @qq.com, 442799174@qq.com

WekE HiA: 201647 H31H; A HEM: 20164F8H19H; &4 HiH: 20164F8H22H

HE

BSHREARRIMERBPH AR —MERATE, ) ZNATERRIE. HHERENTH. K
BRFUAKIEHAT A RRE A BIRA, FHR AR BRI RN H, REH R TR
AR EREKES, RE#TEARELERRR. PR RRAEHSHEBSTEE KA SR
n, BEESESRLZATHE N, BEEITRS BB . SCARRKA RN R EAIAN N ZEA, HI
BORITRN A= YDNRES, W BRTHRXZI15C, T3k KRR BRI 2RI 7 — B GE
BE|1~2K. SCARZAKFI2/NE LAA BB BUL4E5h, WEAR—EBK, 24/ N RABKA, SHERE
IR 77833 MPa, Tii#B7K ¥ BRI Z 248/ A REIA BB K50 pe. SCARZRKFIMENTRRET, X TH
TEIREE AR (6] A3~5/N0, BB N\ BB REER H K Je SRR T RRERT R 7T LU IR 2248, NERE
RE SRR TR S Mk,

Xiin
SCA, TR, A, Bl

][l

1. &

FRAS I E KA R RS FR P AR AWK, AW, NG AR AT ARG K 3 ok i 2~3
5, MR RE A 242 30~40 MPa K g, ZIAK R /B Fl 1 FLEE L AS e oA = AR IR 46 AR T, T
RS RAE AR E 7 A LR A TR AT . R L U AU PR SR (1) 1/10~1/20, {XF 1~8
MPa, K ik B R A 2 1 8RR 51 R R 2R S AR 25 5 o 15 VR - 45 4 52 38 A AW 82 398 38 A PR AL 1T 7
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SRt I, B AR DA R s M S 24 P S5 T ¢ T R i (W PR B v B R R L MR HBI( ) VRS BB
TR AR BRI A R824 it 1.[3]-[6]

R T =Y @ TR AN 14,007.6 m®, MR E N2, FEHTRMITIZIEE N 6.0m, 7h.
-~ AL FZERE N 5.2 m, KN 4814.1 m (ALK 149.21 m, R %E 98.0 m), Hith I 6 Z1H
VITEULRL, i NI BA —ZH N = AEE,  FEYUAR MR A 2D R PUOR G L AT, FE il 5L oK iE
U, FEOSAMNREAE, H BRI SRS B, MRS EE, i s RAEE XA
B, FMEE I, FEGURT R T AL S — R AN R R N SRS A SR . E-25 m
Wt — I8 (M T 28— E R KR B ) o 7R T SR 2058 — 2 S AR, U BE 3, SR 28
—JE N = ARG RS, AR A bt T T BRSO . TR N SR R T R B R B ik
ANT SRR, W TR, WeA Tt T EER, JFH2eRERE, FHEAIMZERE,
TEG FR %, [FII HEA T T4 4 R 2 (R, 0% F R A IR 7 VAT HR B, BT 20 7 AR,
AR T TR, ERAREA MBI T, eV . ARSI T SCA BRI B AR R 1
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S PH P L LR AR RS SCA-I BIRUKAL, FASAL5 I 1, S RHmRERR KR R B R 790
FO BRI K 5 L2 2.
3. MIWERS I
3.1. BTSSR

RS I8 HYIZ AR S0 W A BRI EEAT 1 RS Ts, WP AN RS B AT KR EEEA TR 06, AR BRI A I
RN [ERAIP HE S T A L. ARBe I 1 8 ik, SKI= ik Z N 23°C.

3.1.1. FFHRE

MEE 3 ATLVE R B KVE AN B R RGN,  BEEE N R IZAT N, BRI R (A B B R,
MAEH] SCA BRI £ kit 1A) FEACHTAE /N 22, T BRI 2R [ E =S /N 22, T8 K Jg
AJE SR 228 18] — B IR 3] 1~2 R o S sk BRI TR BRCRE 155 0 S 41 a4 1~6.

Table 1. Chemical composition content (%) of the polar bear brand SCA-II high efficient bulking agent
7 1. dLiRABRE SCA-Il SRR B L FETHI R E (%)

SiO, Al,O3 CaO MgO SO; Loss

3~5 8~10 51~53 2~4 25~28 6~8

Table 2. Restrained expansion rate (%) of ordinary Portland cement in a 7% mixing amount
= 2. LREBREICRPHIZE R 7% R PR A (%)

GIES AN PN KHFRY 3 R VGBS ANIPS IKHIFRY 28 R WA UR IR 20 R

0.015 0.025 0.04 0.07 0

Table 3. Mix ratio test of swelling agent

3. BAKTIREC S LS
FS Al K Elg KIFH: 274ER FEImin £ - Zoglully JFR i BB

#1 600 500 0.30 37 60 49.0 i
#2 600 500 0.35 40 71 64.6 i
#3 600 400 0.30 26 59 30.3 i
#4 600 400 0.25 22 41 28.1 i
#5 700 400 0.30 22 50 40.3 =
#6 700 400 0.35 18 30 56.0 i
#7 800 400 0.30 9 21 27.0 i
#8 800 400 0.35 14 25 275 i
#9 1000 0 0.26 9 25 3.25 i
#10 1000 0 0.28 9 37 3.30 i
#11 1000 0 0.30 11 30 3.42 i
#12 1000 0 0.32 13 35 3.25 i




Figure 1. Situation of coagulating mixture in glass bottle 1#-
8t
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Figure 2. Situation of breaking glass bottle 1#-8# in the 90"
hour
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Figure 3. Breaking situation of glass bottle 9# in the 210"
min
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Figure 4. Breaking situation of glass bottle 10# in the 215" min
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Figure 5. Breaking situation of glass bottle 11# in the 200" min
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Figure 6. Breaking situation of glass bottle 12# in the 210" min
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Figure 7. Changing rules of time varying temperature of cracking agents
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KH YI-26 #84S HBH AR (AR HLTAXES T AR 7)), B8 Jr 1 50 BX120-5AA (WL & N 17 3525 XL
TREAERRS) E77), &RE NIRRT, fL1F 047.5 xAmm, KB 1m. 1280 & m R G A
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Figure 8. Experimental facility and test system for expansion pressure testing
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Figure 9. Expansion pressure-curing time relation
curve
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YR NAE Y 50 pe B, AT THEARZIK R ) P 29 2.2 MPa, IR RNAE R 70 pe B THEEIK E 77 P
%) 3.0 MPa.

3.3. WMERELTEIRE

TEREAT IR - B SR BT i, B35 P85 Ja R 45 M I BB L, DA B AR B I LA RS kAT A 3 )
AL Bl L. — BB N, A RS R A LB UL R % 4 [1].

TREE LR ST 150 mm x 150 mm x 550 mm, iR SN C20, KA A: /K 2.8 kg, C32.5
WIBAERR 27K Ve 8.5 kg P 14 kg B-AT 2.5 kg. FEVREEL AT 030 MREAKR, P10, JE&EE LB
IR AEARE, A REALI 7, 4k 10 RIS TRE R . LA E W E 11 fox, BIFLE d 8 3cem,
LR L N 10cem, fLEH a v 12.cm, $EFTLk W v 6 cm. % FHRREPEBE 22 S0 S8 1 1#F0 118X R IE AT TR it
LA AR S

MIE 12 P B 5.5 /NI LI#RREFF CL 8 TR e L 5 Ak, T THRE R A TR 2L 24 /N, LA
BRI KT EE, X5EMMARBEKER S RE L RHRESER N C20, 10 KEFRE K
2313 MPa [9], TiHihraRfEE /N T 1.3 MPa; 43 [a] N AE 4 50 pe (£ 18 /NI I v+ S A BEZIK He 77 © 22 i
2 MPa, DASRBEMSHE RV EE L. AR 9 BERS NGB HY SCA K7L 5 /i 22 47 FL K IR 1k e 18 2R
5% R AR B R T A VR i, R d i K R D SR R 8 T R S SR A R R AT B IR R R
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Figure 10. Preformed hole
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Figure 11. Blast hole pattern
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Figure 12. Crushing effect of cracking agent
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Table 4. The design reference of soundless cracking
=4 RAERERITSEE

) IS
T T A
L% d (mm) FLPE a (cm) FLEL HEHLZE W (cm)
B A 40~50 40~60 H 40~60
AN = 2 40~65 40~60 105% H 30~50
HAEYIE 30~40 20~40 H 100~200
T I VR k- R 35~50 40~60 80% H 30~40
A A7 VR - B R 35~50 15~30 90% H 20~30
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1) BEEKIARKHE R, T 4TRSS 0N 1) W 11 SCA Y
AR I TR AR A NS 4 BB I 7E = N 247, BN BTHRIAE) 15°C, T
1K R R FE BB TF 40 8] — R B 12 R

2) SCA I 2 /N DAY th B Bl ob BTG PR LI, 24 /NIHCRIZIKZ) 75 pe, 147K
YRR BB U] 48 /N A BEIA B 50 pe, ZILCIYIKIE /1L 2.2 MPa.

3) SCA MK EABERH], T Ep 3Bt AT 1120 3~5 /NI, S 45 A e R £ /K g K 17
RTINS TR T USSR ] 24 /N, 98 S LA B A G T AR B 2 i 4% .

5. &5

A SRR S AL SRR ) — PR EEAN TS, R N T 0O el A PR 11 B4 37 o
M3 5 N SO R KU M Al e A AR RN 4B 0, SR B9 T AR T R A K R H BT, AT il 2
N RIS X e 2 BN RAE Tt T 1 R
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