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Field test for the behavior of pre-stressed pipe piles in soft
subsoil under lateral load
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Abstract: The behavior of pile under lateral load is a very complex process of pile-soil interaction. The interaction behavior of
laterally loaded PHC piles (pre-stressed pipe pile with super high strength) in soft subsoil is analyzed by field test. The internal force
and deformation of piles, the critical bearing capacity, and lateral modulus of subgrade reaction can be obtained from the test results.
These experiment results are useful for the practical engineering and analysis of PHC piles in same areas.
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PR, BE , PEEEY  RESESME , NIEH
IR, 1L, WEBL  KEE  HEELAE 2
FEGR ; PB-EX , BEBE , PEMEESE K.
I SRR LE, MEER e REBe , £/RF
g, ETEMHR. WERMLIHNEE—# 3~5 mm ,
RE , BEXUBRBLEINE , BHAIPAY , B
E—#&HA 1~2mm , 8% , BENSERM. 1L R
ERBRAMEIRM L . IB-REE , LRFT ,
BEERE , ETEHR , SESEME. IVERAEL.
BLIER k& tRTES , HEEKXE  ETE
BHR , RADNBENEERE. BRELTEE K
5~15mm , RE-RE , BELUWERREIIE B

E—#% 3~10 mm 8% PEERE-SEHEME. VL
WRRML e, RE  aEEE. —BRREE
B 0.5~87mo VW k& K RIENWEWLH
MEHL  EIMEBRER 2-10 mm TERB R

R, BHEEREN 13 em A, PE-BEX , H
EERME-RES M.

EXENERYBAZERLE 1, #HEH
HERENE | FiR. ATEHNEMIE , HBRE
BHFRE KA 55~65 m KHY C80 TN KN AR ek +
E¥E ( PHC )
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Table 1 Physico-mechanical parameters of the soils

— = LS B EREE BR
=s +EEH RIWARE & BREr ABE o s BRI e p,, am & F
/m /% /kKN-m e L L /kPa ©) MPa  NIR /MPa  /kPa
110 Ed AR v g 0 273 19.0 0.804 5.5 0.40 9.0 323 14.88 103 0.5~3.0 5~40
14 WEKL 8.2 254 19.2 0.760 5.4 0.39 7.0 342 13.69 169 4.0~12.0 60~130
1 WER¥L. ¥EEER 13.7 40.1 17.7 1.154 142 131 16.0 7.7 3.04 102 0.4~1.0 10~20
2 SHERBRELERD T 24 343 18.2 1.018 137 1.02 21.0 9.8 3.89 123 0.8~1.1 10~18
IV ®BR#t. ¥1EE 44 30.1 18.5 0.918 138 0.72 27.0 134 4.96 13.0 1.2~2.5 30~60
Vv ¥ 60.4 21.8 19.5 0.678 6.0 333 11.18 27.1 7.0~11.0 50~90
22 BERSORSHARINIZHE IR BE 30 mm B, &K 1ENES
HA4BEAE K EZEFEHE , HEERN 3.55m. 1 3
E#HEJ AB B PHC B HEEH 800 mm ,EE 110 ¢ e N
mm , WARFO , BAEKY 65.6 me JUAR/E IR LEE To 3o -
B 25 d EHt TR, A
EERmBHEMNAKEESARSESEZEHREEN 137 % 145 137
N OITHAE, BERRN , NAtHhEELE % 11,
2RE  HETERER  EiZERIEY G MM ; " % » o
NEBNAKFBRTRILEL S, —RIEHE ZZ
T 10 EHERRNMNHEEEERSES | EHEE B % o
% PHC Bk LA BRI IRERA | £ 10 EHE % o 4
REBEANNNDITHEERAZE 2~3 m. BIFELL %
ERW,FE T TIRERHET 10 NE , S . % . "
M 2 RMERLN T, WA ERE 1. % o
2.3 LB =E 3 Mo, o
KEEEIAREA T1 AN T2 5. T3 Hx % v
T4 BFABR RGBT D o FA PR BRGSO AT v . 3
64.5

R HLBEH. THRIR REEER S REM ,
T1 HEEEIEERN 30 kN , R ARIHREEN 450 kN ; T3
WREIEERN 20 kKN , JAHATFE N 440 kN ; (L
WA - BREEEMG , &E0,5,15,30,45,
60 min B | AEWERUBER , BNT—4&
gL ; RIEiNE : T1, T2 & T3, T4 HEKFALE

1 XESERTI, T3IHRMAFITHREEN: m)
Fig.1 Distribution of soil strata and layout of stress gages
for reinforced bars at piles T1 and T3(unit: m)
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FRENERNEREEHRERILR 2, H
HENWETNEHRIE 74 % ~94 %28 , EEER
5, RAHREHSERLEHMREF, ERAR
BAH THEESZ L TBERE, X T1. T3 #%E
BREHEA TS D, WEMEERE D FumFE 5
WA, BEEREAEN, LB ENER L
REEE , HEHETZE, T1HAE S 100 kN &
HIEATHIWBE DR 849 kN , SHETRAIELMY 10 % ;
T3 $E7E 8 100 kN far#k FHYMBE SR 564 kN , &7
I 7% ; 2 IREMTE 8 100 kN farEk FHYEEFR A,
WBE D o AR, BEERIEHAEA | iR
B A A D EEFIEFTRE. T3 #E71E 10 530 kN
AIERERATHIREN R 2 035 kN , HHETEERLN
19 %,
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Table 2 Results of the vertical load test for single pile

e RARR RAHEIULE ZRJE ERE RREHD

/kN /mm /mm /% /kN
T1 8100 17.85 1.3 93 >8 100
T2 8100 16.02 0.89 94 >8 100
T3 10 530 29.41 7.71 74 >10 530
T4 9 720 20.02 3.6 82 >9 720
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Fig.2 The horizontal displacement-load curve of test piles
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Fig.3 The displacement gradients-horizontal loag*!
relationship of piles
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Fig.4 Analysis of displacement gradients-horizontal load
relationship
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MK P IS SAER , B2 T1. T2, T4 ISR O.
79 300 kN , T3 KIS SLTEEA 220 kN |, @S & AT
RIS 2 B 6.41 ,9.47 ,9.18 ,9.48 mmo
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Fig.5 Bending moment distribution of pile under
horizontal load
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Fig.6 Relationship between maximum bending moment and
horizontal load
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Fig.7 Relationship between tensile stress of reinforcement
steel bar and horizontal load
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BAZBIE /Y 2 A7 7T LUR mE T B R AT
Rt E K FRAORBOLEBIRE m. BN
BAIREFRNBE LT KFERDLHREm 2 5H
25.8 , 134, 8.4, 13.4 MN/m"
3.6 TG

T1 M T3 MM OMXREA BR 135 mRE
DTE&MNSMBRNAEIRE , HtiEkagms Fi
WHOKFERFEOHTHAERR. TI HWRAEER
WMATRL A HIMEKFEHE D RAT 299 m&b, T3 1
R AREE SN HIE 220 kN B HHIEKFH#
HEET 299 m, £ 220 kN ERAEESER
REBERE , HIEKEHDRLLT 5.77 m &b,

KRG BT |, 47 3t 9 HE B XS KL BB Y B
RE-ENEE , BN ZIEHME L KFERIR
B LB R B EURE | B m =8.4 MN/m', (ERHE
NEH-NBREEXRBLNEETMR ) |, T4
BEANFHEREEENZIEE T NIRRT
Ho REU LS, TEUAR , ZIEMELTHIG
FRIEFEN 280 kN , KFEAEERETE 13.5m A,
WMERABELIE 2.99 ~5.77 m ZH,
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