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Abstract: With its advantages of low loading speed and controllable process, static crushing technology has been
widely used in the demolition of concrete structures in recent years. In order to study the application of static crush-
ing technology in the demolition of bored cast-in-place pile heads, this paper first analyzed the influence of expansion
hole arrangement on static crushing effect of pile heads with diameter of 600 mm. Then, by using realistic failure

), a numerical calculation model of pile head crushing under different hole ar-

process analysis software(RFPA
rangements was established and some data which were difficult to be accurately measured in physical tests were ob-
tained. The results show that the static crushing of pile heads is a continuous and gradual process and three or two
main cracks are roughly formed around the expansion hole. Due to the stress superposition effect between the expan-
sion holes, the direction of crack development presents a specific law: one of the cracks points to the direction of the
minimum resistance line and the rest of the cracks point to the nearest expansion hole. For the pile head breaking

project with a diameter of 600 mm, the hole distribution method of “core hole plus circular uniform distribution of 6

holes” can achieve better crushing effect.
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Fig. 1 Tensile damage constitutive model Fig. 2 Shear damage constitutive model
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Tab. 1 Mechanical parameters of pile head materials
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Fig. 3 Numerical calculation model

2 HEERSWN

21 AEBAFAXTHIBEREXSH

TR YA 6 L7 FL 7 20T AR SK B ROR » 20 5l S B 1 AS ) i B T IR Sk 9 i K 3 0 g 3 R
S JERAL NP 4 B o Xt T XA 6 FL A% 5 3 AR k) 0 B2 K FLBE Ak B0 B 52 19 B ) 9 BEAT I8 B IR
JEAEL - T 1AL LR 3 A TR] O [ X 53 A1 s A 40 LR 38 28] by 7 R g B i s 1oz HG e oK 2 B ) s 1 A FL o
Bl KA O B £ AT K SR B 10 MPa i, — 26 £LBE Ji] [ I 20 5006 fi o ik 2408 03 6 - Hh BUAS [ 7 3 1
P RE 25 A S A5 07 » 5 4 B » 40 00 B0 S0 4 v A 45 1) Sk (B0 D5 ) AR 1) ARCRS) 11 e 5 T8 D s D P A
BEIR SIE L SE 1 B o/ MR TT DT M K o I K 283 15 MPa, £LBE J] ] #E A58 07 B9 5000 18 28 I A
B L REOTT IR TE SO A A 7 B BOWZ K FL A FELR BOE i 2% 2480, — 4548 0] B H 5T BE R BT 28 4/ 19
T7 1) s 75— 2545 R AE Sk [0 A SR AK AL X — BB AT S TR BE L AL M B AL R EUR T — B . BE KR
A S K AE AR T S AR T 2 S0k 5 3 i I 5 22 B MR Sk 102 7 37 19 43 A s 0E 1T SR S0 A JE s 52 31 B
Wi, I H— 26 0T A 3 = 2 REL X = AR REURE LN F IR R . Bl A £L 75 50F XA R iR G
B 7 R A A BRSSO S AEUIE XS T AR A0 o el TR e e A2 BR T K A B B P AR

1 70 A5 L5 30T Sk o A e o e 7 0 3 I SR AR AN BT 5 BT /s AR Sk B0 A 48 B — A I K AL
WA 4 £l XFLEE 4 5ES5 Al RUA B 76 T 2 it 30 B i L) Fl de K 36 0z g R AR A ] — AN B0t 9 Al 22
AN s 1T A L BCRE B D s DT B4 BRI 9 A0 FL 22 8] FLBE A T R R B UAH B 22 1) W ) &8 I it A



B R A L A AL T AR Sk R SRR S BRI Y - 79
7.953%10° 1.802%10" 3.349x10’
5.904x10° 1077510 2.097x10’
3.873x10° 3.527%10° 8.444x10°
1.842x10° 3.72110° -4.078x10°
-1.886x10° -1.097x10’ -1.660x107

K E 1/Pa K E /1/Pa K E H1/Pa
(a) EAKIES MPa (b) & ik 10 MPa () MR 15 MPa
4.546<10" 1.154%107 4.315%10°
2.846x10’ 7.469x10" 2.991<10°
1.147x10° 3.400%10’ 1.666x10°
-5.523%10° -6.691x10° -3.420x10’
-2.252x107 -4.738x10’ -9.825x107
K E 1/Pa R R F1/Pa K E F1/Pa
(d) f# ik 20 MPa (e) fEHk 25 MPa () % Bk £30 MPa

B4 [TEAAARXEBRIETEE
Fig. 4 Diagram of crushing process with type I hole arrangement
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Fig. 5 Diagram of crushing process with type II hole arrangement
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Fig. 6 Diagram of crushing process with type III hole arrangement
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Fig. 7 Acoustic emission quantity in crushing process of three hole layout methods
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