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Field Test and Model Validation of Load-Bearing Characteristics
of Different Types of Prefabricated Piles in Soft Soil Areas
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Abstract; In order to deeply explore the vertical compressive bearing characteristics of prestressed
high-strength concrete ( PHC) pipe piles and prestressed concrete square ( YZH) piles in soft soil
areas, a single-pile vertical compressive static load test was carried out on 6 PHC pipe piles and 2 YZH
piles based on a project in Shanghai, and the load-displacement characteristics of the two types of pre-
fabricated piles were compared and analyzed. The applicability of the exponential function model in pre-
dicting the vertical ultimate compressive capacity of single piles was evaluated, and the exponential
function model was modified. The results showed that both pile types at the test site failed, and the Q-s
curves showed a steep drop. The pile top load level was between 4 725 kN and 6 000 kN, and the resi-
dual settlement accounted for more than 87%. Using the modified exponential function model to predict
the ultimate bearing capacity of single piles is more accurate and exhibits high consistency, and the pre-
diction curve trend has higher prediction accuracy in the plastic deformation stage.
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Fig. 1 Schematic diagram of pile layout
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Tab.1 Main physical and mechanical parameters of soil layers

ha=2 +ZHH JZTEAR R/ m FREE/(KN - m™)  FEiBSi/kPa WEEEM/(°)  FERABE/MPa
1, W () S 2.69~5.22 18.8 18 25.5 7.05
1, R+ -0.91~2.43 19.0 12 32.5 10. 39
2,  WEMLENER L -3.6~-5.07 18.9 13 32.0 10. 50
4 IR R+ -12.10~-13.50 17.0 14 14.5 2.60
5, Fht -15.13~-17.26 17.7 17 15.0 3.08
5, W B+ -19.57~-19.95 18.3 20 20.5 3.86
6 B+ -18.20~-21.55 19.6 49 15.5 6.77
7 g+ -21.59~-27.85 18.9 7 34.0 10.35
7o bz -30.85~-34. 19 19.2 4 35.5 13.16
752 ik —43.41~-47.57 19.3 3 36.0 14. 43
Ty Bk -56. 69~ -60. 75 19.4 2 37.5 15.94
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Fig. 2 Typical profile of the test pile
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Tab. 2 Test pile parameters

ZA-01 500 38.0 5 500
ZA-02 500 36.8 5 500
ZA-03 500 38.0 5 500
ZB-01 600 36.8 6 000
7B-02 600 32.7 6 000
7B-03 600 34.5 6 000
7C-01 500 37.1 6 500
7C-02 500 34.5 6 500
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Fig. 3 Static load detection diagram of pile foundation
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Tab. 3 Results of pile static load test

bigs mAMEE/KN  BETRUTME/ mm

5] 355/ mm FRAUTRE/ mm B33/ % FRATUUR b Lt/ %

ZA-01 4725 103. 03
ZA-02 4 950 101. 67
ZA-03 4725 102. 53
ZB-01 5 500 101. 31
7B-02 5775 103. 89
7B-03 5775 102. 51
Z2C-01 6 000 101. 51

7C-02 5700 103. 54

9.09
12.91
10. 86
11.09
12.94
7.65
10. 28
6. 56

93.94 8.82 91. 18
88.76 12.70 87.30
91. 67 10. 59 89. 41
90.22 10.95 89. 05
90. 95 12. 46 87.54
94. 86 7.46 92. 54
91.23 10.13 89. 87
96. 98 6.34 93. 66
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Fig. 5 Fitting curves of exponential function model
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Tab. 4 Comparison of predicted and measured values of

vertical compressive ultimate bearing capacity of single piles

51 Bt K S o RE
45 fH/KN  #HEBE/KN fH/KN /KN /%
ZA-01 3120 4725 4 500 4347 3.4
ZA-02 3120 4 950 4725 4459 5.63
7ZB-01 3725 51775 5 500 5189 5.65
7ZC-01 3500 6 000 5700 5541 2.89
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Tab. 5 Fitting results of the adjusted exponential model

R ) FONR . WRR)  WRER
P& TI7 T ES - N RIE/

i maI gan  PRREC S s w7 %
Q=4 742.182 7-491. 255 0x

ZA-01 0% g 950, 435 g 0100 4725 0.999 2 4 500 4504 0.08
Q=4942.064 1-802. 267 8x

ZA-02 L5130, 217 1ocg LB 4950 0.999 1 4725 4694 0. 66
e - . e
Q=5 749.582 4-970. 121 1x
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e - . e
Q=5 996. 889 2-591. 970 0x
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Fig. 6 Fitting curves of the adjusted exponential model
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Tab. 6 Fitting results of the adjusted exponential model for the cases
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