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Method to improve the bearing capacity of vibro-replacement

stone pile composite foundations
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(1.No.5 Geological Team , Jiangsu Bureau of Geology and Mineral Exploration s Xuzhou Jiangsu 221004, China ;
2.School of Earth Sciences and Engineering s Nanjing University s Nanjing Jiangsu 210093, China)
Abstract: In this paper, the commercial crude oil reserve base project of Caofeidian was taken as the study subject.
Based on the characteristics of the project, vibro-replacement stone piles were selected to reinforce the storage tank
foundation. Due to the hydraulic pressure and vibro-flotation disturbance and the other causes, part of the pile-soil
composite foundation was observed of large settlement, which did not meet the design requirements. The
reinforcement measures with sinking pipe stone piles were adopted. It was proved that the foundation treatment
method by the sinking pipe stone pile reinforcement can eliminate the insufficiency bearing capacity issue of the

in-situ consolidated foundation and it is an economical and reasonable reinforcement method for the foundation.
Key words: vibro-replacement stone pile; composite foundation; reclaimed ground; foundation treatment; sinking

pipe stone pile
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Fig.2 Structure of vibro-replacement stone piles
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Fig.3 Layout of vibro-replacement stone piles
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Table 1 Test arrangement for the vibro-replacement piles for Tank T — 29
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Table 2 Static load test results of the single pile
composite foundation for Tank T - 29
B RN AR T R AR
T Wms @R/ GmuE GR RE
kPa /mm kPa /mm
1 Pc29-1-1 520 91. 04 227.5 19. 67
2 Pc29-7-10 520 51.59 260 21.75
3 Pc29-7-34 520 44.63 260 15. 33
4 Pc29-13-13 520 44. 50 260 15. 31
5 Pc29 -13-37 520 36.92 260 13. 14
6 Pc29 -13 -61 520 108. 71 227.5 23.63
7 Pc29-19-7 520 31.53 260 14.52
8 Pc29 -19 - 69 520 94.12 227.5 22.81

fE{E =260 kPa, iifj it B3 20K,
4.2.2 HBHHESTE

PR R AR B0 45 R UL 3, T I A A A A TR
JE KR I FEAE(H 431 ~ 633 kPa, B BMEE K,
9 547. 4 kPa,

K3 T-20 SHEAFEHAULBERLCE
Table 3 Static load test results of single piles for Tank T - 29

eI RR R
z o W/ MU @R/ AP
kPa H/mm kPa H/mm
1 Pp29-7-4 1300 89.02 547 19. 50
2 Pp29-7-16 1300 63. 83 610 19. 50
3 Pp29 -7 -22 1300 88. 68 486 19. 50
4 Pp29-13-7 1300 97.92 496 19. 50
5 Pp29 -13-25 1300 66.77 633 19. 50
6 Pp29 -13-53 1300 100. 56 569 20. 98
7 Pp29 -19 -39 1300 80.43 607 19. 50
8 Pp29 -19-104 1300 118. 44 431 19. 50
li’—ﬂ]fﬂ 91. 43 547. 4
e 2% /- Y (H 69.5% 36.9%

4.2.3  BEE 4 S0
A1) A 0 25 R WL 3R 4 I E IX 3 L

JZ RO TE] 4 A R AR e 2 L 185. 6 kPa,

®4 T-20 SHEERTHIFKBLERLCE
Table 4 Static load test results of soil between piles for Tank T — 29
S FNIE- ST AR IR AE(E
E; B A i/ XU/ frE/ XU/
kPa mm kPa mm
1 Pp29 -1 520 35.59 162 7.50
2 Pp29 -2 520 28. 44 196 7.50
3 Pp29 -3 520 32.11 176 7.50
4 Pp29 -4 520 31. 15 187 7.50
5 Pp29 -5 520 28.32 207 7.50
S 185. 6
W22 /¥ 24. 2%
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Fig.4 Layout of sinking pipe stone piles
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Table 5 Test arrangement for sinking pipe stone piles for Tank T - 29
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Table 6 Static load test results of the single pile composite

foundation after reinforcement for Tank T - 29

- BB TR AE
; B Wi/ RIMULHE  frE/ RIRULRE
kPa /mm kPa & /mm
1 Pc29-1-1 520 39. 10 260 18. 10
2 Pc29-7-19 520 44,17 260 19. 86
3 Pc29 -13-61 520 55.68 260 20. 05
4 Pc29 -14 - 26 520 26.16 260 10. 64
5 Pc29-18-8 520 38. 32 260 16. 64
6 Pc29-19-69 520 41. 21 260 15. 68

BARE PR MR A 6 AN B E AN RS B AR LK 2.3,
S M B 0 HAAMWHEAET 2.2.2.1 m IR

TEAS FEUUAE W A0 Wit T 58 8 JL AT T 6 4>
SUERE CHR vh B A ) &2 A i S 3 0L 7 2.1,
2.2.2.3 m MEMEIBEAHEAT T 2 e HAR I X
I R BE 1 B0 1) 4. 41,40 84,5, 29 m® LBk

KA EE (520 kPa) B, ¥4 BT RE 203 K
B )2 R JE R A A L e A TR A
26.16~55. 68 mm, /N T EM 81 10% .,

In# i o 52 A M R R AR FRIEE R 2 A5 ED 520
kPa, B2 fif 4845 1R 65 kPa JEAT 4R .2 6 F 6 48
) B A A R 8 AR 06 8 SR R L A ARG T A 2%
HR A AH OC R S i 125K . B A b SR 4807 FRIE(H
B RO = ) — 2 A1 s /6=0. 02 (Rl 40 mm) ff X}
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