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Table 1 The comparison between the four methods

4

9

and method in the reference 9

a/mm si/mm 4 /KN /KN /%
2261 23.85 79927273 4094.15 3497 17.08
15.16 8.88  493.50 2439.73 3497 -30.23 I
| 1516 8.8  493.50  3060.27 3497 - 12.49 i
2.02 1231 425.93  2919.27 3497 - 16.52 il
2.02 1231 425.93  3645.95 3497 4.26 IV
33.50 35.34 009517.24  4666.21 3242 43.93
32.76 19.19  264.13  2821.84 342 —12.96 I
3376 19.19 26413 3517.19 3042 8.49 i
30.86 18.08  274.99  2766.93 3242 14.65 i
30.86 18.08  274.99  3450.13 304 6.42 v
2
2 4

Table 2 The applicability and comparison of the four methods in

determining and forecasting ultimate bearing capacity against punching failure

a/mm - s/mmo A /KN AN 7
1516 8.8 493.50  2439.73 3497 -30.23 I
L, 1506 .88 49350 3060.27 3497 —12.49 i
2.2 1231 425.93  2919.27 3497 -16.52 I
2.2 1231 425.93  3645.95 3497 4.26 IV
1422 8.33 50474 2340.20 3497 - 33.08 I
S M2 83 ST 203870 3497 —15.97 i
11.83  6.93 566.85  2185.83 3497 —37.49 i
1183 6.93  566.85  2750.17 3497 ~21.36 IV
3 4

Table 3 The applicability and comparison of the four methods in

determining and forecasting ultimate bearing capacity against buckling failure

a/mm  s;/mm A N KN /%
52.37  30.68 891.13 15217.79 17200 -11.52 1
16 52.37  30.68 891.13 18711.43 17200 8.79 Il
53.56  31.38 882.57 15414.81 17200 -10.38 I}
53.56  31.38 882.57 18952.05 17200 10.19 [V
32.17 18.85 1070.78 11234.29 17200 -34.68 1
13 32.17 18.85 1070.78 13846.20 17200 -19.50 I
24.11 14.12  1268.07 9970.65 17200 -42.03 Il
24.11 14.12  1268.07 12302.87 17200 —28.47 [V
3 13 16
16 nw
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Determining and forecasting ultimate bearing capacity
of pile based on cusp catastrophe theory

WANG Xin-quan' > CHEN Yong-hui' > LIU Han-long' 2
1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering
Hohat University ~ Nanjing 210098  China
2. Geotechnical Research Institute Hohai University ~Nanjing 210098  China

Abstract A cusp catastrophe model was established for determining and forecasting ultimate bearing capacity of pile
based on cusp catastrophe theory. Four determination methods were brought forward and compared with the previous
methods. Two application conditions of the model were analyzed. Results show that method [V can be used in further
determination of ultimate bearing capacity of pile under condition 1. Through validating the data of static load test it is
found out that the cusp catastrophe model is applicable in determining ultimate bearing capacity against punching failure

and buckling failure. Method [l can be used in forecasting ultimate bearing capacity of pile under condition 2.

Key words cusp catastrophe theory ultimate bearing capacity static loading test punching failure buckling failure





