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Model tests on shaft capacity properties of bottom uplift pile

SHAO Guang-hui, ZHAO Zhi-feng, WU Zheng-yu
(School of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: The bottom uplift pile is a new type uplift pile for solving the problems of concrete cracks in pile shaft and the effect
of interaction between strata and pile head. The unbonded steel strand with both ends anchored in the toe of concrete pile and
slab of underground structure respectively is adopted to transmit the uplift load into pile bottom. There are some differences
between tensile pile and bottom uplift pile in shaft capacity properties. The model pile tests are adopted to investigate the
characteristics of the ultimate shaft capacity, shaft axial force and shaft friction of tensile pile and bottom uplift pile. The effects
of Possion’s ratio are discussed for the above two types of piles. For the method calculating the shaft capacity of tensile pile,

pile stiffness coefficient is used to determine the tension coefficient of bottom uplift pile. The method for shaft capacity is

proposed and validated for bottom uplift pile.
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Fig. 1 Structure of bottom uplift pile
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Fig.2 Photograph of the model tests setup
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Fig.3 Particle-size distribution of sand
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Fig. 4 Curve of stress-strain for calculating Young’s modulus
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Fig. 6 Loading-displacement curves of tensile pile and bottom
uplift pile
2.2 HESMAOSHEMER NS
B TURMEME S 3250 NIRRT, il BE TR 2T
N CIEL 7D, FEIRGTIAMENE 5 52 IS S E L, il 7 e
TR LG K (& 8)o W iB LR AR AN FLI FTARAE A I
FEB T fRHER AR DL A 9 (a)y (b)), =%
JEE BHL 75 Wt SRS T 9 O, ERH g eI s g 48 K
Ry FERGC R A BB N . FERRHURE £ 1 KR
HIEPUAME LG KA, FEIHERAR 10 £ B2 T
AEFR P B, T P PO 0 P L X A £ A AR
JITTHRBE R AFTIEHLARAE T3 535 mm AL ) {54 16.0
kPa, KT-IE@Prdkbt N 48 12.1 kPa. °] WL, #E
SRR ZE R, BENS SRR BERH 71 1324k .
NHE— L 7 HTAEAE A AL R B BT M B A
R A B BEL 0 R R J AR AR L, 181 10 Cads (b)) 73
20 T M BT AT TR AR AE AN [ R A A ()
BT SHERLA AR 2k o AR FR) 2% B 28 24 4230 XU



55 6 Y] HOEHE, S, FRIEHTHAE AR OB B0 Bt 7 1143

LI . FERRITMEIEHR, FRRRHUHME O BE BE 70 B 4t
P LIERIRBRRGS . RS, oUW B, i
PUAAERE N BEBH 7 BT IR BT b 5 A R BR AR o
FEMER: 82.5 mm &b, EIHTI £ LIS HIL TR g
{8, SR FTEE . HIRE P SRR A B AR A5G,
HAERR T R0 D R AN 3 b Y5 T A6 5 o B A H B BT 1)
Wl 58k, M AR R RIEEAR, Sl
WA A 1] 235 i B0 o AP —— S T 0K 81 56 P2 DA T 5 R BT 1)
P A BEREER (RGNS 0, A TR R A, b
L AR (14 _E A7 A B e A UK, A EERH T %
RS, BN B EER Sy e AR, BE -t 5
I CHE ARG . FERPUREN S0 s, b
5 RS AR, bk S SR 1 _E IR A2 SR IR
3, -t AR FL . AW, hT R
ot FRD Ak R IR A 28k g = e A T 0 0 A 0 2 B D ot
Bk, T DA S GUEACRE B/ INE R R B0 BE B 7 e B A
()20 i, AN 2 I8 25 K s/ I PR A 1) R PR AR 3
F 75t FEFAE— FUE DAMORE R L, sl
Hi, WSRO A FEHE, BEAIX T BALRE, bR A
T =R R IR, SRR LK IE R
TIRIN o 3K — Nt 2 AR B g5 A F T ) BT AK Y
M o

f0/N
0 50 100 150 200
T T T 1
100 F
200}
£
£ 300}
a 375N
= -+ 651N
400 -+ 930N
= 1209 N
500} = 148.8N
-©-184.7N
6001

7 L@k 5IRE R R EIZ(C2)
Fig. 7 Curves of axial force vs. depth of tensile pile (C2)
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Table 1 Comparison between measured and calculated results of shaft capacity ratios of bottom uplift pile and conventional tensile pile
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