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Experimental research on steel fiber reinforced concrete
two-pile thick caps

SUN Chengfang' , GU Qian®, PENG Shaomin
(1. City College, Dongguan University of Technology, Dongguan 523106, China;
2. School of Civil Engineering & Architecture, Wuhan University of Technology, Wuhan 430070, China)

Abstract: In order to study load-transfer mechanism and the failure mode of the steel fiber reinforced concrete
(SFRC) two-pile thick caps, and the effect of the steel fiber on reinforced concrete two-pile thick caps, thirty model
specimens were tested under static loading and analyzed by nonlinear finite element method. This paper discusses the
mechanical behavior such as cracking load, limit load, distribution of strain inside caps and stress of the bars on the
bottom of SFRC two-pile caps. The results indicate that steel fiber can increase the cracking load and limit load of the
reinforced concrete pile caps, hinder the further growth of cracks, thus the thickness of the reinforced concrete pile
caps may be reduced. The failure mode of SFRC two-pile thick caps is punching damage, and the load-transfer
mechanism can be explained well by arch-and-tie or truss models. An equation for predicting the bearing capacity of
SFRC two-pile thick cap based on truss model is proposed and the calculation results agree well with the experimental
results. The research results provide references for compiling the guidelines or codes to guide engineering design
practice.

Keywords: steel fiber reinforced concrete; two-pile thick cap; failure model; static test; nonlinear analysis; bearing

capacity

HATE  ERAACF 405 L ST 5 T HARY BT E , RN FSH R LTI E (20035002016-30)
EHE A AR (1970— ), %, FMEEA, TFW+, 8 #4% . E-mail ; sunchengfang@ 263. net
W B H.2008 F 6 F

117



0 5%

Rk PRHC R 28 7 8 R D /U b AN 359 5 3T I R
PURMERBI LS, TN LR TR T 2 R A
Rz —, MK GERER FH TIE, %
1M, PR TR R S — SRR &, H 2
S =Y R A 25 T8 LR B (45 58 4 B A 1)
HK AR BURG WEN THE . B, Rt p
X 7RG HIBETT R T E A,

E TR b, — B IR w/h, <1 (Y, w HHE
HL B R UT A KRS, hy MR EAREEE) B
REFHEREY o E NN R IR 5T F S
IYHTEE SRR, AR A BB IR HU SRR & BRIt
AL 25 MR o 3 T2 DA B 0 B O R ) % IR
FE SRR R ME TR

H AT, SHE K & 32 77 HLEE R0 SR8 = 1 AR I
ARG — & ERE SR e~ —58, &E
PAT B AR B JGT 94—94 ( S bE L B R M
YPGB 50007—2002 ( FH FT Hb KL L A%
Y 5 CECS88 : 97 (4K i R % + &k & & i M
FEYUL 25 M E ACI318-08% I [ J Ik HE YE
CHUII2. 03. 01-84 55, XF IR G M 1T & Hsr
RV HIE SR 2 B i O TR R
BV AR A HA, 5 E R RN & KIS
CAN3-A23. 3-M84'" T HEFE K 15 138 1140 2 LAAT
DRRETY (PR A RD ) SRy SERE AT 52 F1 0T i, X —
RREAL Ay b S B T 7 5 S BR 37 1 9 R A, (HR %
A L A A 7 2R EC A 7 20 R & 2 e
IR . DRI , 4T 20 B R 9 SRR 7R 45 B i SR AL B
WREUCE R G Z I PERE BRARR & R A 207,
HABEENBICE LM T RS EME,

WA AER e+ 2 & MR H TR G, AR T
BEETR G 2 TR Re, BEIOR & 1R, (A2 B Al
N FHATSE T RS , B I, X0 27 2 TR 5 A R 5 1Y
IR HLEE K R AR ) [l B A 9% LA B3 3

SEH AR TR S50 S0 = - AT T AN AT 4
TREEE —ME DOAE . TME AR A R 0 FE D m kat
B0 BRTF R IR A U8 T A SR gk b
JEHR G AL IR TR 3 13 DL N T e AE TR e+
AETIER, ZR R C Z24EN CECS 38: 92
CRLF IR B - 45T Sl TR BT
SRPRL, IR AR 45 3, mT oA SEBR TR 7 FH 42 1t
5%,

118

1 B

1.1 RXFi&T

ARV L VE 30 4~ 4 ALTREE - FEILF e it
b TR AR, K G RS 600mm x 250mm
xh(h 23514 350mm . 250mm . 200mm I 150mm) ,
FEAEE 100mm, A 5R G5, HEZEHR 100mm
1= 100mm FANAERALDIRE , #9HE 57K (5 11k = 18] H]
MEbHT o KAFTERIILE 1,

RSO 49 1 B3t b

w1
4=

|60{60)
250
|

“+.
s
4=

125 | 125

GO[60)

100] 200 | 200 [100
600

(a) ZHEARFHEE
®6@30

100]

4Q]2®

608
S

[100 50

h

696 N

s00100] 300
600

) 1-1 51T E
B 1 R
Fig.1 Detail of test specimens
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Fig.2  Test set-up
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Table 1 Design parameters and experimental results
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Fig.3 Location of strain gauges on bars

WA hom  hy/mm  p/ %  f/MPa  p /% w/hy f./N-mm~> P_/kN  P,/kN 1./d; %
CTl-la 350 310 0 235 0.42  0.45 39.48 350 685 — X
CT1-1b 350 310 0 235 0.42  0.45 39.48 350 695 — X
CT1-2a 350 310 0.5 235 0.42  0.45 39. 04 410 720 38.6 —_
CT1-2b 350 310 0.5 235 0.42  0.45 39.04 390 710 38.6 —
CT1-3a 350 310 1.0 235 0.42  0.45 39.78 420 778 38.6 —
CT1-3b 350 310 1.0 235 0.42  0.45 39.78 420 780 38.6 —
CT1-4a 350 310 1.5 235 0.42  0.45 36. 41 480 890 38.6 —_
CT1-4b 350 310 1.5 235 0.42  0.45 36.41 481 900 38.6 —
CT2-1a 250 210 0 235 0.58 0.67 39.48 185 406 — X
CT2-1b 250 210 0 235 0.58 0. 67 39. 48 175 410 — XA
CT2-2a 250 210 0.5 235 0.58  0.67 39. 04 250 506 38.6 —_
CT2-2b 250 210 0.5 235 0.58  0.67 39. 04 251 505 38.6 —
CT2-3a 250 210 1.0 235 0.58  0.67 39.78 235 565 38.6 —
CT2-3b 250 210 1.0 235 0.58  0.67 39.78 225 555 38.6 —
CT2-4a 250 210 1.0 235 0.58  0.67 36. 47 200 490 31.0 —
CT2-4b 250 210 1.0 235 0.58  0.67 36. 47 200 490 31.0 —
CT2-5a 250 210 1.0 235 0.58  0.67 40.90 260 630 46.6 —_
CT2-5b 250 210 1.0 235 0.58  0.67 40. 90 240 610 46.6 —_
CT3-la 200 160 0 235 0.76  0.88 39.48 110 330 — X
CT3-1b 200 160 0 235 0.76  0.88 39.48 110 328 — X
CT3-2a 200 160 0.5 235 0.76  0.88 39. 04 125 390 38.6 —_
CT3-2b 200 160 0.5 235 0.76  0.88 39. 04 135 370 38.6 —
CT3-3a 200 160 1.0 235 0.76  0.88 39.78 140 410 38.6 —
CT3-3b 200 160 1.0 235 0.76  0.88 39.78 140 411 38.6 —_
CT4-1a 150 110 0 235 1.09 1.27 39. 48 88 292 —  XFHl
CT4-1b 150 110 0 235 1.09 1.27 39.48 92 288 — X
CT4-2a 150 110 0.5 235 1.09 1.27 39.04 100 290 38.6 —
CT4-2b 150 110 0.5 235 1.09 1.27 39. 04 100 289 38.6 —_
CT4-3a 150 110 1.0 235 1.09 1.27 39.78 130 310 38.6 —_
CT4-3b 150 110 1.0 235 1.09 1.27 39.78 131 311 38.6 —_
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Fig.4 Picture of cracks expansion of specimens
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Fig. 6 Relationship of load-stress of steel bar in CT1-1a
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Table 2 Experimental and analytical results of
P_and P of thick cap

R BE, pe/ PRSP, /KN BEREER P, /KN
45 mm % ScWfE VHPEE SSE HEE
CT1-1 350 0 350 320 690 710
CTI2 350 0.5 400 380 715 720
CTI3 350 1.0 420 390 778 780
CT1-4 350 1.5 480 450 895 900
CT33 200 1.0 140 130 410 430
CT4-1 150 0 90 80 290 310
CT42 150 0.5 100 90 290 300
CT43 150 1.0 130 110 310 350
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Table 3 Calculated value with formula (3)

and experimental results

i JERE/ pi/ R HEE b P

ETES) mm % P,/kN P /kN v
CT1-1 350 0 690 676 0. 980
CT1-2 350 0.5 715 699 0.978
CT1-3 350 1.0 778 771 0.991
CT1-4 350 1.5 895 879 0.982
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