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Design methods for bearing capacity of steel pipe piles driven in sand by
means of cone penetration tests
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(1. School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018, China; 2. Department of Civil
Engineering, The University of Hong Kong, Pokfulam Road, Hong Kong, China)
Abstract: The use of cone penetration test results to evaluate the capacity of single piles, referred to as in-situ test-based design
method in China, is restricted largely to precast concrete piles. This method may not be applicable to small-displacement steel
pipe piles which further encounters the problem of soil plug. Attempts have been made overseas for the design of steel pipe

piles such as the ICP and UWA methods and more recently the HKU method developed by the authors. The three methods have
similar theoretical background, and they all correlate the base and shaft resistances to the cone tip resistance. The predicted

capacities of full-scale test piles, however, differ significantly. Such uncertainty is associated with several important factors

such as separate/combining evaluation of the annulus and plug resistances, proper considerations of influence zone and friction
fatigue and, utilization of plug indices to include the effects of partial plugging and soil displacement due to driving.
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Table 1 Influence zones adopted in three CPT-based methods
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Fig. 1 CPT profile at test site and load test results of instrumented piles!*
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Table 2 Values of g, in influence zone for piles MPa
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Table 3 Measured and predicted unit base resistances of test piles
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Table 4 Measured and predicted total shaft resistances of test piles
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Fig. 2 Distribution of predicted unit shaft resistances along test piles

3 FERETHL

P 3R R AR S AT 0, P 5 AR B S $E AR
Tl B L AN E AR )2 W AT, B LR OTE
TEAN R ZE 48] PP AT SR 22 S R o i b A B 3 11
MRARAE T 55, HKU J53E P T 28 R B o Ji B AW A
Feonlag R EAAKAER AT ot 250 H IR KA
YRR E M, BRI TR S AR, BT
BHHR, BHFHERERBAHLE T — LK
BIRRMEZER R, DOk RIS — P01k
3.1 EEmMASEEMENIXH

sty BEL 7 RS BE RN - FESL[RI AR H, P AL
PR AN . EARNEE BB R A AR, H
R I BELAE AR K T T ZE s PHL, K P e — VR
B 2 o — TR R R AR . ICP 5 s T A ]
FESAF R EZER /7 (3R (2)), AT RER i A 7
DA /N 2R . UWA - T 3200 5 B A -+ ZE i BH & -

T (U (4)), M35 B IH 52 31 - 24848 IFR
(FRENR, PIER R SO KA, %0775 I ZE R )
FERH 56 A T RERR ), Bl gl THEE K .

B RE N PH 5 A VAR . — FRTIUI A ) o BE 2 0L,
A E R . X DB, ICP ik R T R SHRN,
YA i L I A A 88 A T /1N BT U 759 U B i o 45
T 0.60c e ST, FHHIME RISRBHER T RSF 208, A7
TEN A M, e 5 AR B 77 1 B AR vty 38 5 2 5
BN B R T RRAEN. HKU J73E R A K42
s (50 (5)), ANERA—FIfEE I TpE

1 ZERH 77 ERk E T R EERE ) At 2E H
H, HWEZFUNTHER A S, LK ks
B, 750k S| ZERAS . ICP iEEE A% A E (X
(1)), X 58 4 P FE A 58 42 A P 2 P AR BIR 155 i i 17 IX.
53 o BRI, IEAFAE ey A ZE AT BE . UWA J772: 81 HKU
J7E45y A IFR #5845 (X (4)) Fl PLR F5#5 (20(6))
HE T HERRE R, SOZ Ul A B



HT) 2 Aroug,

55 WP NE R R B T RE R B Ty ik 353

3.2 HHmENXEE R

BRI RS 2R T CPT 443k, AR BE 77— A S
WRER K BENVR BEAR ) L, Tk 3 BEL g 8 DK /N 32 3
S BRI S K9 B P9 AR B PR SR R 1Y
PR A o s £ RN TR AR R AP 02
(B 30 WARBEHE N KR TR IR EEAR R, A S AR
WEESFHRLMEAR G, FERERKIES
X S 7 B B

@® @
[o8:-£5E7
+E - CPT-,
< Hhk
______ - —_———te ]
JERERE K I RUBL - -
+H AR e RN

ORTEERE  vaeee”
@5 el i

3 HEumAHMNEMX REE

Fig. 3 Schematic show of influence zone for end bearing
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Fig. 4 Schematic of pipe piles with different pile-end conditions
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