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Model experimental research on effects of properties of interface between piles
and sand on bearing behavior of uplift piles in sand
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Abstract: In order to study the load-displacement curves, the ultimate uplift capacity and the residual uplift capacity of piles in sand,
a testing program for different L/d model piles pullout tests is conducted. The model piles have three different roughness interfaces,
and the shearing behavior of interfaces are tested. The load-displacement curves are similar for the piles with same interface when L/d
is different. The uplift load of smooth pile reaches a steady value after the ultimate uplift capacity. The uplift load of rough pile
becomes smaller after the ultimate uplift capacity; then it reaches the residual uplift capacity. When the piles are at failure, the lateral
earth pressure coefficient K are affected by the roughness of pile; the rougher the pile is, the bigger the K is. The residual uplift
capacity, expressed as a percentage of the ultimate uplift capacity is smaller for rougher piles; and the ratio is about the same for
different L/d piles. The residual uplift capacity are smaller than the ultimate uplift capacity for rough piles; this is attribute to two
reasons, one is the reduction of interface friction angle, the other is the reduction of lateral earth pressure.
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Fig.1 Particle size distribution curve of the sand
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Fig.2 Experimental apparatus of the model test
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Table 1 Ultimate uplift capacity and ultimate displacement of piles
NP 3 IS
Ld R : et : HsAe S ‘ [ZEST] _
PR JI/N Il 74245 /mm BB A S I /N Il 744245 /mm BB AR I /N Il 744245 /mm
1 1K 15.06 1.69 33.12 1.87 39.14 2.69
0 2K 12.65 1.50 9.03 2.10 9.03 2.10
1K 73.77 1.62 124.96 1.88 153.56 2.55
20 2K 64.74 1.47 37.64 2.30 34.63 2.60
1K 167.11 1.71 236.36 1.81 307.12 2.66
30 2 K 141.52 1.57 79.79 2.01 76.78 2.12
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Fig.3 Load-displacement curves of smooth pile
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Fig.4 Load-displacement curves of empaistic pile
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Fig.5 Load-displacement curves of pile with sandpaper

3.2 FEEYIAR



53

DA AR IR PR - R o ST RBE AR 3 P ) (K A KT

T - SRR AR, AT - L S B
DVRRE, SR H R E BT RES SOIAT T e AN ARCRUR,
WEHD AR RS 10 L 2 B SR B RS . i 2
YA MO BTN, 55 1 SRR
1, 55 2 BAEARBR R R D AC . AN BRUBCLE B BYAY
&b, RS FERIETSE, RUFHLR A8
DI, AREHCE BBV, FHEIAD L, Kb
WL RFEEHAE (1.55 g/em®, LA 0.8 mm/min {187
DI TIREG . ¥EmI N 728 500 100 kPa B )Gy
TARSORIAD -2 Ta) (R BY Y g~ A% i 2 WKL 6. B Em)
DA HY S SR BRBUBY 5 52 4 R A BTl 1A B Ay
1.2 mm Ze A7, BYRY 7k PR AN TR A . DETE AN
WSR2 [a BEE A 31°, /NP EERE A .
HE el L, SR SRS LRI BT DI, By R Al
A T F L RS A

60
50 - =100 kPa

g 40 |

=

3 30 |

N 0:=50 kPa

oL
10

0 1 1 1 1 1 1 1
00 05 10 15 20 25 30 35

{7 #%/mm

&6 M FEBIN - Lk
Fig.6 Shear stress-displacement curves
of smooth interface
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Fig.7 Shear stress-displacement curves of
sandpaper interface
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Table 2 Coefficient of earth pressure at rest

K
L/d JeH i [ZEi% 81T [ZEi% a1
PR A2 77D HeRAZ ) BRRAE D
10 0.37 0.69 0.17
20 0.44 0.67 0.16
30 0.45 0.60 0.16
S 0.42 0.65 0.16
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