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Fig. 1 The method of measuring the expansive

pressure and the temperature
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Fig.2 Expansive pressure-developed by heating in water bath after
conditioning at 15°C for 240 min
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Fig. 3 Temperature of chemical demolition agent
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Table 1 Properties of heating composition

Composition Equivalent ratio Heating value Burning rate
(wt %), (cal/g)

Fe;05/ Al 74.8/25.2 954 fast
FeyO3/ Si 79.1/20.9 991 slow
Cu-0O/ Al 85.6/14.4 750 fast
Cu-O /Mg 81.8/18.2 793 slow
Cu-0/Si 88.5/11.5 543 very slow
NiO /Al 80.6/19.4 813 slow
NiO /Mg 75.4/24.6 867 slow
NiOQ /Si 84.2/15.8 532 very slow

1. OWREH,6HMEC X 0 HN G ©, REHE
ok LB L, FIERBREEBAD LA
BTN,

SOz EnemMBEEE L TANEPORRFED
RGBT 5 LEEN G, WML 0 DAL
PRV FA Ly FRIICHB L, FHRECHOFL L
v RO TR 22,

Table 112, R LAKZR7L S » FRERTLO
ThH5,

ZhH6NPENGSERE, HBARIY » OBRARN,
954cal/g L Hhvs Fea O3 /Al DR & L ~8kF 1 2 &
FRIEBEL .

LALAA6ZOF ATy MRlIR, RSB A B
RIRT 1. 5em/s LRz, MBI RBAFRBEY T
B inet, EEMEREML, RIGHEE0.5cm
/sBIEIERESEHV L EL,

3. IMAAEAmEEIBICAI Y SRR

3.1 ReEOMEE HOIE

KR OREER & R I MR 5 1o 10BN
HER, BBNOERMEMIC>TRMNLE.

LA, BENIZ, Frio bRETHBZED
6, WAERICLDWRENRE R LD, T3y
FRIDBIBRIGICHE L 5 BROBBR, BREROE

ERLTAFLBRLABOATHWSZ LY, BHH
RILEBICEE TS Litied, 6T 3
7 FRIDAKEICL > TR, 70 2 v FRINLESBIC
R hZBBANAMTI L OBAGKRS,
LIshinT, (B ENKR2EERBTIdIcT A
T v FRIRERHOEARE & Fig. 4 I2R+HETHT
215

ZOFERIE, Table2iziR+ L, RAMICAY
LEBPNIX308, 508, 758 T, FEEHIRIT 30
~35kgf/em?izie 7,

3. 2 BRNANHERRFICE SREEHDRFE
RABFORICHRIEE N, BFRFOMIHE R v
RIBC, WEMATIaoIc, BERESKEE, K
RS O llRER & (435 h LA & DRtk & BIE
L. Shiz, BRFAERRILILEICERL, 20k
MicHRN e KR L %, BRWICAKL, MBRTS
bt ThHdH, HERA—EOHRHERIRLLVWR
BTRRNERES 5 LBMESNEDIZL Y, BF

pressure
recorder

heating composition steel pipe iniciator
(438)

LI L BEHDRENER OGN D, —HIMBANHR
RPN OILEBIBH/MNTH 574 1 v MR

Fig. 4 Themethod of measuring the pressure of the
heating composition

Table 2 Burning pressure of the heating composition

Heating Volume of steel Pressure
composition (g) pipe (cc) (kgf/cm?)
30 25 30
50 40 32
75 60 35
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Fig. 5 Expansive pressure at the lowest application temperature

Table 3 Adhesive strength (F) and developed friction resistance (k)

elapsed time F k
(hrs) (kgf) (kgf/cm?)
2 250 1.4
F=k.x DI
3 1650 9.2 D= ¢ 38mm
4 3400 19.0 I=15cm
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Table 4 Filling length (I) and required
friction resistance (k) -

1 k
(em) (kgf/ cm?)
20 1.7
30 1.2
40 0.9
50 0.7

Kogyd Kayaku, Vol. 45, No.5, 1984

BEEE N 0, REBRRicmbaL+5E, *0hit, F
=400kgf & 7c 5, BBFIC DAL EOHRH MRS
nif, BEROEHievwC itk s,

Table 4 (3, F=400kgf & 7 2 BRI B %9,
FRBRENOLBEHAIL BN (k) ERT LN TH
5, Litdio TRERMAIA: Table 4 iz & i B MY 9
NN s s> 2 RIBC, BRAICHEXTHE, 5]
HRB 6T LIz,

Flad, BEAKMBIE 285l ciz, RBRFION
iz o (155 (Rl + HIEHHD A% L. 4kgl/em?
THHNT, FvNROMBAH 6 LBOFEREIE, 30

bore hole measuring point

L

=

400 |em

——— NS
\n

chemical expansive
l- demolition ngent

hiecating composition

Fig. 8 Concrete test piece

—203—



Table 5 Conditions of the test

Concrete Non-reinforcement
Structure 60 % 60 % 60cm
Compression
250kgf, 3
strength gf/ cm
Hole diameter ¢ 38mm
Hole length 40cm

Heating composition 50g 75g

Chemical expansive
. 700g
demolition agent
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Fig. 7 Temperature—time curves (heating composition 50g)
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On the Fracturing Effect of Chemical Expansive Demolition
Agent with Application of Special Heating Composition (1)

Effect of Heating

by Ryoichi BANNO?*, Yasuo ISHII¥ Takao SAITO*, Shinzo TSUJI*

No experimental data have been published about the effect of heating on wetted

chemical expansive demolition agent to accelerate its hydration reaction and conse-

quential expansion process. To study the effect of heat, various pyrotechnic com-

positions were tested for compatibility with the chemical demolition agent,optimum

time for application ensuring operational safety, and for experimental effects on

test pieces.

Through the test, a thermit composition was found to be the most suit-

able heating materials to shorten the breaking time at sites.

The optimum effect of the forced heating is obtained when the pyrotechnic com-

position is initiated just after the time when the wetted chemical demolition agent

has been hydrated to reach the initial expansive pressure.

As a result of our studies, the accelerating effect of the forced heating with thermit

on the hydration of chemical demolition agent has been demonstrated.
(*Civil Engineering Dept. of Taisei Corp. 1—25—1
Nishi-Shinjuku, Shinjuku-ku, Tokyo
= Technical Dept. of Nichiyu Giken Kogyo Co., LTD.
1995—4 Kujirai, Kawagoe-city, Saitama)
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