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DEMOLITION OF CONCRETE WITH EXPANSIVE DEMOLITION AGENT

JEH R -

By Tetsuo HARADA, Takashi IDEMITSU and Akira WATANABE

Recently in Japan, some chemical expansive materials have a tendency to be used for

demolition of rock-like materials, old concrete structures etc. Those are called as “ex-

pansive demolition agent”. With the agent, demolition work can be done in safety with-

out sound, vibration and any other pollution, since high expansive pressure is obtained

gradually by only mixing the agents with water and pouring the sully into bored holes. In

order to estimate the time for demolition works, it is necessary to clarify the amount of

the expansive pressure acting on the inner surface of the holes and mechanism of frac-

ture of materials demolished. The authors) carried out experimental and theoretical stu-

dies to clarify the above problems, and give how to design the demolition works with the

agent.

. $aAPE

WA, 20— MEEW, Whsab+9de5ic
b5, BEEN, HhoSERHH L & o
SIRMERIND NS> T & ik, REICEE
ELTAIEEREBMESRO O AT E Y, ThbHi
FBTHBCHEET - B LA - IREIZMED 120, FRHCET
WIZBWT, et AFOmMAHBERE N, 20HE
DEPNTE, 0k EBOR, BESROBER
BaEWT, avy)— MEEYCERE FICBIE -
fRMRS 5 HESEHZEY, 3 CICBHRY ORI %
FILODIES, VWL OhDORELSTHIIRIN, F0E
BEHBAL2DH S

CDFIRE, ERRAICH S UH - 1 fLITKE IR
HIERHIDOAT ) -2 FWEL, ZOEFHBLTCHL
K el - R L THBRBICIARKCE#RO bR
ZIRESH, TOROEBE  BEAEEELRGICTHED
SREZRLTOLS., ULHLIEROE, BT - SRS
TRAO-HMUA - FAEELREHET, BAENIO>KE

*ERB L REBXFBIF THESEETHEH
(F852 RMHTSCHMAT 1 -14)

*ExR T ANLERNEHEE MR LATER
(F804 ALAM iR AIAKET 1-1)

R Ll AUNTEXREHRE BB LARLEREL

BRTHETHHE, FILIHROZ-XZBE2TLDL
WA LS. ULrsic, BHoEERs s TBREOHEEN
B, BEEIC L AWIED 2 = X his E OB BEIENS
BomicanTnincy, EEOR T TIRERITHS
XoLxBLrV,

FIT, MESNIEREIA ) -l T L 0B
EOEN%#REUKEICEL»2BEL, £ EBVIER
DEIG U2 BBl AL - BlE/a & L RIEISIREY %
SERN SR A R & F T ES < BER 2 5 L IE DR
UHEENS.

At cid, £9, OBFREOREH RO EBR
EHtE, @M v 7Y — ~ OWKEETORIE &
PSR, OMIED X H =R L, 128 % FEERIICIH S
Ut A 7. 2L C, WGt Lo#aER 23R,
IR OMEE R EREL, e T#fiay sy — b
HMOBKICBUCLERL. 46, WEIEHROTE
FISHICIER L B8, KN TUIHEREICE#RO U D
NECREAERE L8 EiTT 5.

2. WEREIORIRERTE

APRTERIBEINTERAR T ) -0, L&Dk
R BT 2N & MRS BEELEHT
BB, K TH, WHEPHAICEBRICER L T\ 2 ER,



62

PO ISR # K18 & < B ICBE 35 & &b
SEEEZLSNS.

RETE, FHUNEAEFBLREL, KIZFhsD
PRI & B ERE O % EBRANCH S »IlT 5. 5
BOBITIE, Ny Ry —70—5 FY &
& BR-) Yy THIKET A FEAHOLNATNED
T, BT, (1)~(3) TRIOR-Y v 7SR
ZFMEUISBEOEREOERE, BEOREEII VT
BT 5. 351, (4) TRAR-J) vy 7HLOE» I,
AT =Ny Il kBB 2 IR L, B
T 5 HEOHEOEREEMERCODVWTHERT 5.

BB RAE, R 312, KR 2380em?/gTH
Y, EREIITRCERERETT-> .

(1) @EC & 2EENERENTE

a) EERBE  Fig.1(a) IRTHE (SME) I
BHAZ) —2RIBST 5 &, BREEWMECENES L
TERT 5. COREE, MBIty —
JILEVOTHEREL, BERMREREHOTEE
ahas., 0E, TOAEEZREICRTLOENELT
COMNETE” LITRRT B, AMERILIRMAIC Y 4 5 88
DUMETH O, WHRHECIER T 5 EEOBSRIEHI
FETE L OMBENAEETH L. LhrLanss, R

Outer pipe(the pipe in which the agent is poured)fs)
{a) (b)

Strain gaude W Demolition agent
Inner pipé({the pipe located inside of the agent)

(a)Outer pipe method (b)inner pipe method (C)Method with the pressure gauge

Fig.1 Various methods of measurement of expansive

Expansive pressure P

B - e - 3
DEEAEM & 52 5 S CRBETCENNE FEEE
AHNBEDT, JITWRES, NEHICL->TUTOHE
H, OK-RHt & BREOCRGR, OBEREICREY

BEOKE, OMBEONE, RELERECER, &
WICDWTHN T, d, R pld &R & IChIE X

NEMBEMBAAC T e, BIAOT 7 e & DR
TEHTE 5.

_E (k1)
p—m (eot vs €2)

22U, Es D SMEORMERE
vs L REDRT v v H:
kL HEOHRRL OB/ AR=r/n)

b) EBRERDLUEER A — Iy —HERE DIK- R
Fllt (W/B) 1330% THaH, ThiEHKEL, E
B D FERRIEZEME & MR Dl Wt > o, K- iRl
xR X PHERZIT- 2. ME IEIME 2. 72 cm,
W 2.34cm, £ 100cm #2Hu7,

FEYR 1% 24 R TH D B P B © DIEIRE D —# % Fig. 2
g, RARICESE W/BW/PNSWIZEKREZRE
ERULTWVWAD, W/B<20 % OAF ) —3etE s
UL AKR—= v THANOFEENPNET, £/ W/B>35%
TRHANEL LN TETETCREELREC, HELE

kgtL, 2 ki 2
(Mné\:m (Mgf/cm
24 hr In the air 30%c
(3 o 2 400 28
20°¢C o(39. 22
300 H 2
(204 g :Zs’go 20
) £ (2
2 « 200
(198 [0} >(19.6)
100 5100
(03 l i | l | 3 ( 9

20 25 30 35 40(%) 5 10 15 20 25

pressure. Water agent ratio Wfg Time (hr)
Fig.2 Relationship between Fig.3 Expansive pressure-time
expansive pressure curves at various
kafs.2 kg 1/em? (Mo temperatures in the air.
Mp;{“cm 400, and W/B.
o O In the air (38 ‘""“) 34000
tol2 1
4001~ @ In the water o1 KR 30
(30 a 3001
H o (29.9) 28 K t/orr?
8 (29040 2 ./O/O 22 (Mpa)
at™ T N o A00I At R e e
© 200 a(15.6) ./0—————0 18 ’
5 (196 s ® 300|—
= g100p o _o—0 ' 2 (299
2 100 1 (o) ¢
X (99 3 o—0——0 10 5 200
| | oby @O0 & o @1s8) Inner pipe
2(19 5880) 8 =
5 10 15 20 25 1A% 4SS % 100|- N
Time (hr) Restraint Modulus R g (s8) agent
3
. . . . ) w | { | ] I i L |
Fig.4 Expans - 0
g4 pansive pressure-time Fig5 Expansive pressure versus 0 5 10 15 20 25 30 35 40 45 50

curves in the air and in
the water at 207C. (Axial

expansion was restrained.)

Restraint Modulus (R. M.).

Time (hr)
Fig.6 Comparison of expansive pressure acting

on outer pipe with the one on inner pipe.



BRI ZH W 23> 7Y — | ORMEICEI S 5 EEFIVIRTE

TRERENSEDD TNS L BB HIANA SN
W/B=25% T3, EIHENTIZEFEELFENSHS
Bohl-o©, KEBRITRTIORASTEREL 2.
Fig. 3 iXBRMICHKEN EOIRSHEL TV E 1 %
MRHERTH S, FAMIC& S ERRIC L BEREOSR
fhig# L <, %R 30°C T 24 B OIERF 13 20°C 0
BEDENDH 1.5 EEL TS, 12, FEIFFH
EEBEFORBMNRE L, WThOBEICHRINOLE
EEBITEREIIEMUET S &b s,
Fm4uﬁémﬁmt?, SR, KHIE SMEREREE Y
BB BEOEREHFICOVWTHNIHTH L. TP
&&@ﬁﬂﬁ%@%h&@k%<mzmé.ﬁgﬁmu
THRDMEERIIEGDEN IO KE T Ca0 O
AR L LT <, WNORENS LR LT ORH
DFiH Ca0 kAL, Ca(OH), miERBESBHEI N
et E2OND. £, AABWAEL L, BAE
SOOI AT ) —BAENT 5128, LEEH
£k CaO 7k Elﬁ@“é?ﬁfﬁtkﬁﬁiké<@0, fez
RIEPEL N EPHFSVIC L THIEZI AT
%,

FRIOBEREEIC & 2RI L RISICERT 5 DT
HHH, EWERRECIEHEEEROAEL, Bh
WAECLD, BREE COAMEREEREmET L 2 &
ILE->THUBHMEEEZ SNL NS, RKEOBEIC
EansZlidnwsEehaun, OE, ERAGER

2.0
1.8 O 24hr

1.6 A 48 hr
1.4}
g 1.2¢
> 1.0l-o8—@ g——-
0.8}
0.6} .
0.4} AwD/4
0.2}

4
Ay Ay
Fig.7 Relationship between p,/p; and A,/A..

Pix Ab

Orox AL x Aj

03 :Axial stress acting on the pipe
w005 0 {003585
IAI__(ID 4 {dl— sg?(mm)

20 25 30 35 40 45 50
Time thr)

Axial force N

0 5 10 15

Fig.8 Comparison of expansive axial forces due to the agent
with the sum of axial tensile forces acting on the inner

pipe and the outer one.

63

IZhn, BHEp & 2T k- THE U BHR%
B EER u, & OBFRIER (2

EWE DY
) DEDILETS

p= R 2— kY U= R qyemeermenneeees (2)

Z2AT, RIGHERFIOERCS L CHMESKRT 58
BVAERLTHBY, THEFEITMNICMHEE"(Restraint
Modulus) & k3o &icg %Y

Fig. 5 ISkt S KRB ORMGZR AR Y. E—RMTR
BIER T a0, REARKEVIZERERELKEL
BAHZEDbrL, L, HEEORE IRFEEROE
FT, BE, AR, K-ERAILg Zi g s
WEHICEbh.

(2) WL IEENERTATEE

%%&T £, B, HHES S OB A WERA L
F—Ic LT HERA BN ULANETCE LD,
%%%m%&ét HITIE, EBOR-) v 7HROEN
ZHEHEATET A LESHENS.

# 27, Fig. 1(b) (/R4 k5 ICHNEEIZEROS
F— VR AT U E A FTIERAAICEA L, 2HICED
éU?ﬁi@%ﬁE%%i?éﬁ&%ﬁﬁk.;@ﬁ%
EHRIEALAHICHEZEAYT D , BT Lkl
tt:@“é” NEEL, %W@T—‘)/7¥L¢P HIET

, R ABEAFE & ANEEET S, BIREREN
TWRAEELTHERY 405, fﬂU@ﬁ%,&%

Fﬁlﬂ(l\ (3) TKHHNA.
v_*Es(kZ*l)
p= 2(1~u§)7(59+us£2) ............................ (3)

(1) TRATZAEORIL, VWERICHNEEZBALT
Zéﬁﬁb,%@ﬁ[ﬁ%ﬁxiuﬁ%ﬁﬁbT%ET
ROTERAE (p) EHEBETDEN (p) ZLEBU
B4 Fig.6 12”3, RIKIC bmrm%m;< S5TW5
ZENb L. Fig 7 I REIRER 2 T z?”ot
RBHERETT. WITNOHED p/p DEIZIZEL &
BoTWb, Dol Ehs, HE &?uwﬁww F
HeaBREL2ER oo lEcHBAG TS &
MLl d iz nwa k. o, HEHNEEmOEREIC L
VTR SBERTRELCTWADT, LiL2 BERER
KBV T FANDERN CERAEBEEE p, & B
FIWTHIE A, DFE) SAVES L OB IER T 2851\
HoM&EOBFRERS Fig. 8 IR U f2. Wi 13 g &
SEBLTHD, BiARANLERTMEFRUKRE SO
BESELTVE I ENDNS

Pl Eo#ER S, BREOKICEOERLT 5 50
DENGREIIRIEICLI 8% 356 2 & SHERIN S,
&0, ABHRICLBERERR (o DRIEDH T &<,
A1)V (4) oK SN, THESYE D
NEEMTBERBEREBELTCVD



64

_Es(k*—1)

2—vs

(3) EHEHRBICLIBERERMEE

Fig. 1(c) iCRT &HI, RNEMATAZHAL 1224
RN EBRIR S A S, BERIEIC & BEE0 A AL
ZREST A HETH A RENIZENEREERLCTH 0,
W AICER 9 2 I0RIE 2 BEEE T & 5.

EHEBBOF v 7L — 3 vid, £32EGRICH
FEEEHSEAEICE0TL, RICERE 2RO S
BIOVWTHEEDRES ERBICT» 2. Kgkig, A~
HEORHFEICHARBE A NE & 5.

(4) A>TV —bhy 2 —DFICHEREEREL

BEOEREAITE

WHERERIC S v ¥ — TR R, BRI % FohR U R
TELOTHNL, BWERRPUMAmS Dy bu -
U3 EEREROm EL T 5. 2084, v
BAORECEDOEEOERENSE U0 2BELTSH
BN H B,

FoT, BREOMBMLRIERS LT Fig.9 I0RY
TESLOEERLN. $aADS, ERIBIBETETAE 2 R
ABEOMERMEIC, BERELTTIEERTL24AD
av o) - MRS E R b LI ROT, F0OT
FEICHRAIA T ) -2 TR 1208, L RIERORE
H--TEAIRG S S HE ORI ZRE L. R
13, WELERFFENERECRL TR,

1
(=3
¥ g8
¥
L- ~f-Concrete
40 y )
£ -
o
Q [-Demalition
] / agent

re—200 —
[¢]45]6.0]a0fmm)
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Fig.12 Difference of the crack mode due to k.
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Photo3 The crack mode of outside
surface.
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