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Application of high-strain testing in large-diameter steel pipe pile
project in Rudong sea area
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Abstract: Based on the initial and repeated high-strain test data of three large-diameter open steel pipe piles in Rudong sea area
of Jiangsu Province, a pile end reduction coefficient # applicable to the sea area and the formula for calculating the recovery of
bearing capacity is proposed, and a technical basis for evaluating the bearing capacity of large-diameter steel pipe piles in the
sea area is provided. According to the high-strain test data of open steel pipe piles, the recovery coefficients of the lateral
resistance of the test piles are much greater than those of the end resistance, and the lateral resistance of the piles increases

significantly over time, but the increase in the end resistance is very small. Based on this, it is recommended to use the pile end
bearing capacity is proposed, and the verification error is within 10%.
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resistance reduction coefficient #= 0.05 for large-diameter open steel pipe piles in the Rudong sea area. In addition, by

exploring the recovery and growth mechanism of pile foundation soil, a formula for calculating the recovery of pile foundation
pile foundation bearing capacity
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Table 1 Basic physical and mechanical parameters of soil layers

H 2 = sk I fLBK J%ffﬁ ,< &l iiEEﬁ Sty CPTU
G5 EEm e pleem’ e DHRE  EGE  BEH WEER gl f
av.102/MPa’l  Egoi102/MPa  c¢/kPa o/(° ) MPa kPa
@ -1 0~9.7 23.7 1.99 0.674 0.17 10.28 5.0 333 8.31 70.39
@ -2 0.9~5.2 33.6 1.88 0.940 0.36 5.61 29.0 15.0 3.00 49.55
o -1 12.8~14.8 23.6 1.98 0.682 0.18 10.18 4.5 33.7 9.40 80.45
@ -2 7.2~8.7 33.2 1.88 0.935 0.39 5.08 28.0 15.2 3.42 65.06
® 1.7~10.5 26.9 1.93 0.777 0.26 7.13 6.5 32.6 8.32 70.32
® -1 14.8~20.9 21.8 2.02 0.628 0.16 11.02 3.2 33.8 14.43 106.52
® -2 0.6~9.9 31.5 1.90 0.886 0.39 5.06 21.0 21.2 — —
® -3 11.0~16.7 21.3 2.03 0.606 0.15 11.81 2.6 34.1 31.82 151.5
®-3 8.9~13.3 22.1 2.01 0.632 0.16 11.18 2.8 34.0 — —
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Table 2 Design of pile foundation

iR MK /m Hh%, BEJE/mm AN TR /m
#1 68.5 6000, 60 49.00
#43 74.0 6400, 70 49 .45
#66 91.0 7000, 70 54.30
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Fig.1 Dynamic test and analysis curve of first strike (pile No. 43)
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Fig. 2 Dynamic test and analysis curve of restrike (pile No.43)

AR e AR R 6 45 o3 A mT 4

(1 HIHT AT SR BN T 2 mny/
di~6 mnvily, REAE T iHRE AR T FE R,
HEG L& BN T 5, RSB &
BT, Ui IR e AR Sl I B ARG I R ELA i
B PRI B AR 8 7052 B B AT AT Y

(2) K EAR ML I AR B A B 1 SR A ) 1
H, I REIL S EAE . HrhTe6 S LA A pR 1L I [A]
h 3 d, HEABKE RO 1.68; ML
AN RIREAS . AN IR . ASRVR i A] ) = AR K
BLAR VAR MR R OIS BB EEAR, AT
1.60~1.74 Z[8], PRI 00 AR I 2 T8 8 v A it T
I T S AR 6 VR A2 28 R Tk 58 (R 1 R A 3

(3) AR GRIG (M) BEL 77 B A ] 394 X2 25, (H I FH
TR AR N o T T ORI R P ) A
Frek 2 et s, 3F B b= A4 7 LR KL 7,
SR A FR R 2 R ARBOR, BRI A AR L 0 TR A
BE 3 VR R B s A S A 52 A o %% ) 52
BUN, SOL IR WA U
2.3 HEImAE TR AR » BUERIRE T8

PR T 25 L I AR A P B B v R K

® 3 RHNDIER
Table 3 Distribution of bearing capacity of piles
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VT 2021-10-10 — 598.0 28437 9938 38275 4.14
#1 1.70 1.31 1.60

=kl 2021-10-24 14 414.7 48202 13006 61208 4.10

VT 2021-06-06 — 761.9 21216 10115 31331 4.20
#43 1.97 1.25 1.74

=Edl 2021-06-10 4 735.3 41739 12670 54409 4.04

VT 2021-01-14 — 1198.5 33379 17506 50885 4.75
#66 2.01 1.06 1.68

=Edl 2021-01-17 3 1494.2 66999 18508 85507 3.70
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Table 4 Comparison of tip resistance of piles
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A1 13006 2276343  0.057 2594268  0.050
43 12670 2332744  0.054 2339328  0.054
66 18508 4025362 0.046 3531088  0.052
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Table 5 Comparison between measured and calculated values of bearing capacity of piles
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