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Approximative analysis for piled rafts by pile load tests

SUN Xiao-li, YANG Min
{College of Civil Engineering, Tongji University, Shanghai 200092)

Abstract: Pile load tests are usually carried out for determining the ultimate bearing capacity, but not for predicting the
settlement of piled raft. The elastic parameters of the subsoil were achieved through the initial stiffness of the pile load tests.
Piles were modeled as interacting nonlinear springs. The nonlinear behaviour of pile-soil interaction could be matched by the
hyperbola function. The interaction between piles was analyzed with interaction factors, and“ restraint “action between piles was
considered. Compared with theoretical and experimental results, this approximate method could save a large amount of
computing time and give reasonable results.
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Fig. 1 Pile-pile interaction
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Fig. 2 Comparison between the author’s and Poulos's calculated

results
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Fig. 4 Multinomial regression of interaction factor
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Table 2 Predicted and measured pile-load distributions at different locations in the 3 X3 pile group
S A 2 FpCa AR e /N A BEST H/KN FHE o 280/kN
/kN SCMME ZRIRMERE R S ERIRREAE ARZRIEAR SR ZRERMERE ARZRMERR
809.010 83.660 63.229 66.954 88.110 83.4 85.05 93.450 102.445 100.462
1635.820 167.320 127.851 142.589 179.335 169.846 173.815 187.790  207.147 199.492
2598.355 266.110  203.079 238.730 285.245 269.785 278.935 298.150  329.034 310.971
3493.250 364.010  273.022 334,748 382.700 362.701 377.952 400.055  442.356 411.674
4356.995 445.890  340.529 432.338 476.595 452.383 474.378 501515  551.734 506.786
5324.870 542.455 416.175 546.050 584.730 552.876 583.137 610.985 674.298 611.568
6185.945 628340  483.474 649.878 678.625 642.281 680.300 711.555  783.337 703.717
6603.355 682.630 516.098 700.775 729.355 685.620 727.472 751.160  836.194 748.173
At
or e
°r S SE ik
% : : . 5 ¢ [1] OTTAVIANI M. Three dimensional finite element analysis of
=] s vertically loaded pile groups[J]. Geotechnique, 1975, 25(2).
I i [2] POULOS H G, DAVIS E H. Pile foundation analysis and
o ; ; . design[M].New York: Wiley John, 1980.
0 1 2 5 6 7

B%'[ﬂfﬁlfghnm
B 6 BEHEETr - SUBE ST gh R AN+ H g LRI b

Fig. 6 Comparison between the measured and calculated curves

3 % it

(1) ASCH AR SRR AT VR e T L0
BVE B ROSCRVBEINE — + IR R, T3
FUSEIRART T RE - b ST ARk 2 MR8 6 T - st
2K LA A T 52 (X

(2) H G5 M T A FH R MO AN B % B A7 4
RS R, PR AG T2 RAIRIE . A
LT B RN AT M ORI, R
PRI B Y NGRS 4oL AT LR (A ES
5.

(3) AT RRUBREE AT 0TI, 75 BT A 3
SEHE - B TLAE T R, RES T AU SR . A
Bt T 2 IRV T AR R, T LA S T AT 5L
M PR3, AT B 5k

(4) ik S BRS04 HT T DUAE, A A S
(AR 70, TS AR e, 1M ELVH 5145
S I25 BB £ o DRI ) P 7 934 2 ALK
PRS0 DUH T MR LR B, LS4

[3] LEE K M, XIAO Z R. A simplified nonlinear approach for pile
group settlement analysis in multilayered soils[J]. Can
Geotech, 2001, 38.

[4] COOKE R W, PRICE G Jacked piles in London clay:
Interaction and group behaviour under working conditions[J].
Geotechnique, 1980, 30(2).

(51 A, 8 ke, A% 2% HE ATk 0 L 8 1) S BRI 119 4 2
T 3 B (9] 7 710 K 4% 4% $12,2002,36(6).(CHEN  Ren-peng,
LIANG Guo-qian, et al. Non-linear analysis of behavior of
axially loaded pile groups considering limited soil resistame
[1]. Journal of Zhejiang University, 2002, 36(6).)

[6] MYLONAKIS G GAZETAS G. Settlement and additional
internal forces of grouped piles in layered soil[J].
Geotechnique 1998, 48(1).

[7] CLANCY P, RANDOLPH M F. An approximate analysis
procedure for piled raft foundations[J]. Int J Numer Anal
Meth Geomech, 1993, 17.

[8] LEE K M, XIAO Z R. A simplified nonlinear approach for pile
group settlement analysis in multilayered soils can[J].

Geotech J 2001, 38.





