VO 22 B HURHE R 225 4 (B AR AR
J. Xi'an Univ. of Arch. & Tech. (Natural Science Edition)

Vol. 52 No. 5
Oct. 2020

552 %% 5 M
2020 4E 10 H

DOI; 10. 15986/j. 1006-7930. 2020. 05. 015

MMM E X ERITAXNNEHRARENITE
B E B 8] 3 R

RATHR By AR
(1. T PKA L S ERE R 2B KR TR 2P, B 4021605 2. F AR K2 JERRIE3, &4k K& 130000)

FE: ERERER WM bREETE, HAEEGE T 354t . S0 K s et i sl ik A8 b, ARSI eSS i I ik
ERBITEFREIEAEN, 2RIV, PR T REFTAXWET S M AN, 850545 0 5 G R a5 Rkt T x
Peort, S5RFW . (DWEPEEIT SRR, HAONRER S 250 BRI, FRAE BT SRb Il G, To ik SR B 2000 ik [
71, HBELLEEER N 7 AR AR A BERL ), S BURE R E ) SSE B/ TSR ()M R A &b, k=g
BY BRSO RS IR SO0 EERH T 0344, BUBT IR MR I BB T8 B A IR, AR SR HIE KT 1600 (3) 3R T E A T sk
BRE IENERARE R, @ IGERR B AR A S AR AV AR )2, LSz S d2, R BRI EEAR.

R MR, WENE; uNbE T DRy BRI
hHESHEE: TU4TS XEARERG: A XEHE: 1006-7930(2020)05-0725-05

Calculation and time effect of bearing capacity of large diameter
driven steel pipe pile in coral reef

ZHANG Yanlin' ,MA Xiaoqgiu®
(1. School of Hydraulic Engnineering, ChongQing Water Resources and Electeic Engineering College, Chongqing
402160, China; 2. Department of Basic Science, Jilin Jianzhu University, Changchun 130000, China)

Abstract; The bridge is a landmark project of “one belt and one road” in the country. Its pile foundation is located
in the coral reef limestone with weak cementation, porosity and high brittleness. The traditional pile foundation
design method and the bearing capacity evaluation standard are not applicable, so there is an urgent need for
research. A large number of high strain tests of driven steel pipe piles were carried out, and the test results were
comparative analyzed with the calculated results of the code. In-situ static load tests of cast-in-place bored piles
were carried out, which were verified by the mechanical tests and numerical simulation methods of coral reef
limestone and pile foundation interface. Results show that: (1) During the driving process, the reef limestone
structure of the side wall of the steel pipe pile to be damaged, resulting in the phenomenon of shear shrinkage and
softening, which can’t provide an effective embedment force, so it can only provide a lower friction resistance in the
way of friction, resulting in the measured value of the bearing capacity of the steel pipe pile is far less than the
calculated value in the code; (2) The coral reef is structural, which can’t produce the shear expansion effect and
continue to provide the increase of side friction resistance, so that the time effect of the bearing capacity of steel
pipe pile is not obvious, and the bearing capacity only increased by 16%; (3) The bearing capacity calculation
method for rock socketed steel pipe pile in coral reef is put forward. It is suggested that reef limestone with
relatively high strength should be selected as the bearing layer, and the stress at the pile end should be taken as the

main force to avoid blindly increasing the pile length or pile diameter.

Key words: coral reef; steel pipe pile; end resistance; side resistance; time effect
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Fig. 1 Distribution of coral reefs
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Tab. 1 Suggested values of design parameters for each rock and soil layer
W2 T AT Fﬁﬁ zijJT’zF TR 25 JiE ﬁﬁﬁa %%EIHEJE i&%?@fcj} jﬂ{ﬂél‘ﬂﬁ
kG /g + cm SREFAEE/MPa  9RPE/MPa B Sl /kPa  ARifE{E /kPa
(1) + 7/4 120~180 15~25
(2)fE¥en
(3) BRAV IR BRI 21/13  12/3 150~200 45~50
(4— DA () 76/1  69/2 2.21 3. 45 10.73 450~500 100~120
(4—2) M A4 (39) 25/4  26/3 2. 87 350 80
(4—3) MR A (39) 2.31 2.8 10. 1 300 70
(5—1)a TR A (58) 2.4 2.33 10. 02 800 220~240
(5—1)b iR E () 2.22 2.47 7.5 550 150—180
(5—1)c KA (55) 2. 29 1.91 5.93 400~450 80~120
(5—2)a BREVIR BRI 22/3 150~220 40~55
(5—2)b BRI IR BRI 37/2 230~250 58~65
(5—3) KA 60/1  20/5 2. 34 4. 97 9. 44 400~500 90~140
(6= 1)ERE (38) 2. 26 3.26 10. 55 650~700 180~200
(6—2) M Ak () 31/2 2.25 2. 83 8. 42 450~550 110~170
(6—3) KA (59) 32/3 2.23 2.73 5.53 350~400 90~120
(7—1) fa R IR B 53/7 2.2 2.4 5.18 400 90~100
(T—2)HERE 2.12 2.59 10. 35 450~500 120~150
) MR RSN E S Hif R rs g iR E . R RRE R 2

RIFEH 192 ~23 8 BRI AR NERE S
PEELAY, Hdr19# | 238 EHKEM EHAE 3.2 m,
208 ~224% FEUNEIE B 3. 6 m; PP RIEERE A
32 mm, PETHuE 1 m. &K 3 m 5 E AR E 50
mm, PREAKE 57~73 m A5, MEH Q345;
& Menck MHU 550S/800S & H o 4 i3 17 &
EHER DL, N LREEREANEAE 9 m UL,

FEs, BREOHE R 6 RSF i 3 Bros.
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FEARZR SRV 3 AR 2 3 A kA AT g
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Fig. 2 Plane of the bridge
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Fig. 3 Pile cap dimensions of piers (unit: mm)
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Fig. 7 Comparison of vertical bearing capacity of steel pipes
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