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Fig. 1 The cusp—catastrophe model of failure of

soils
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(11)
R= [sin0(T= $)+ cosOpp+ e T - (T g° &1 sl (em)
= (T= s)cosf — sinb Tab. 1 Values (cm)
(12) p/kPa 1 5
(ps, 0. 065) (12,  R= 0, 50 0.048 0. 720 0.078 0. 088
kpiucos0+ s+ T = 0, (9 (10 100 0. 148 0. 150 0.165 0. 142
kpo= q, 150 0.220 0.227 0.247 0.193
s 200 0.318 0.326 0.342 0.238
q= [ (0. 06b)* - —(M)—J 1+ (0.00) 250 0.435 0450 0448 0. 270
I+ (0.00) 300 0.567 0. 581 0.505 0.327
kipa> ¢, 350 0.699 0.711 0.583 0. 405
; 0 < kepu2 < g, 400 0. 848 0. 883 0. 643 0.510
. k / uli NIRRT
b e 1> qips % 2 FBEANE 1~ 18 st (cm)
<< qipa P ! Tab.2 Values of Zhida Binhe District 1~ 1§ (cm)
(k Pa), pua i
k Pa
(kPa). : p kP 1 - ;
PpPu = mln{puli } ,Pu2 = max {puzi } » Pu 12 10 kPa 45 0. 039 0. 080 0. 075
( ), 90 0.110 0. 136 0. 196
pu2< 1 000 kPa. 135 0. 169 0. 207 0. 253
180 0. 202 0. 265 0 332
ki= 0.1g, k2= 0.00lg (13) 25 0 241 0312 0. 408
L4 B 005 m B R0 270 0. 304 0.390 0. 477
315 0.352 0. 431 0. 527
’ , 360 0. 394 0.539 0. 590
0.5m 405 0. 453 0. 659 0. 684

80cm, b= 80cm.

(4.8- 5)’+ (48— 5)(Rcos0 — kpsin0 —
22.08) — Rsin0 - kpcosO - 4.6003= 0

(14)
cosf = — 0.204 (153)
sin = — 0.979 (15h)

%3 4SHRBEHE L s (om)
Tab.3 Values of 4 Building (cm)

p /kPa s /em p/kPa s lem
25 0. 195 125 1. 864
50 0.418 150 2633
75 0.745 175 3.544
100 1. 286 200 4. 639
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& 4 MW AEHEZeHE sE (cm)

Tab. 4 Value s of Yangguang City Garden com posite site (cm)

p /kPa
48 680 387 319 633 16
55 0. 048 0. 130 0. 064 0. 058 0. 190 0.077
110 0. 105 0. 248 0. 095 0. 125 0. 240 0. 144
165 0. 131 0. 298 0. 147 0. 212 0. 299 0.213
220 0.175 0. 379 0. 188 0. 306 0. 348 0.310
275 0. 228 0. 448 0.244 0. 386 0. 418 0.417
330 0. 283 0. 506 0.285 0. 453 0. 472 0.532
385 0. 345 0. 579 0. 369 0. 535 0. 536 0. 644
440 0. 427 0. 641 0.507 0. 609 0. 642 0.771
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Fig.3 The curve of p R for different loading—grade
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Tab.5 Value f (theoretical value 0)

®6 ATHABAHEL EEBEN 0

p /kPa | 5 3 ] Tab. 6 Value f of 4 Building ( theoretical value 0)
100 - 0.06917 - 0.063 14 — 0. 080 65 0. 064 79 » Ik Pa ! » /kPa I
150 0. 293 19 0.246 28 0.313 32 - 0. 08386
200 - 0.13260 0.011 62 0. 041 83 - 0. 33283 50 - 0.039 150 0. 107
250 - 0.34297 - 0.484 70 - 0.908 91 0. 658 41 75 0 022 175 0 132
300 - 005637 - 0.11282  0.61638 002719 100 0361 200 0 131
350 0.07337  0.08821  0.21502 — 0 66863 15 0 549

0.

400

37936 - 0.450 37 - 0. 1% 90 0. 366 10
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k7 FREANL 1~ 18 fEEBEN 0) 3
Tab.7 Value f of Zhida Binhe District 1 ~ 18
(theoretical value 0) , 1/2
p /kPa 1/2
! 2 > , p-s (14),
90 0.215 68 0.074 59 - 02138
R P R
135 - 0.814 41 - 0.221 39 0. 591 67
180 0.351 44 - 0.022 17 0. 004 20 ’
225 0.971 63 0. 661 01 - 0.518 38 p ? R 7
270 - 0.621 56 - 0.914 27 - 0614 @ p_R ?
315 - 0.566 25 0.83092 0469 74 1 PR . 4.
360 0.357 18 - 0.719 30 0. 852 15 , p—R
405 0. 044 60 0.294 61 - 0.596 , P R
k8 MtmTiEEawE fEELEN 0
Tab. 8 Value f of Yangguang City Garden composite site (theoretical value 0)
/k P;
’ * 1 2 3 4 5 6
110 - 0. 006 52 - 1.722 37 0. 046 54 0. 003 97 - 0.039 08 - 0.102 06
165 0. 077 91 2.716 20 - 0.090 38 0. 069 73 0.040 59 . 431 96
220 - 0.117 84 - 4.727 86 - 0.227 86 - 0.17556 0.378 72 - 0.275 00
275 0. 057 43 - 1.036 13 0. 862 93 0. 032 68 - 0.603 75 - 0. 409 07
330 0. 098 66 4.292 37 - 0.693 01 0. 424 26 - 0.079 15 . 005 56
385 - 0.094 08 - 3.764 98 0. 117 28 - 0.48570 0. 603 30 . 825 88
440 0. 038 58 0.740 17 0. 092 89 0. 174 55 - 0.278 46 - 0.442 99
p R 4 PR
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Fig. 4 p-R predicted curve of ¥ foundation of Liidao Garden
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&9 Tl sfE (em)
Tab. 9 Predicted value of s (c¢cm)

p = 300kPa p= 350kPa p= 400kPa
1 0. 548 0.567 0. 690 0. 699 0. 864 0. 848
2 0. 572 0. 581 0. 729 0.711 0. 927 0. 883
0. 547 0. 505 0. 595 0. 583 0. 605 0. 643
0. 301 0.327 0. 327 0. 405 0. 350 0.510

p= 315kPa p= 360kPa p= 405kPa
1 0. 332 0.352 0. 368 0.394 0. 403 0. 453
2 0. 437 0. 431 0. 490 0.539 0. 541 0. 659
3 0. 522 0. 527 0. 572 0. 590 0 618 0. 684
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Study of application and prediction of cusp-catastrophe
model in plane-plate loading test
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1,2

Abstract Based on the property of loading—settlement curve obtained from static loading test, the
feasibility of cusp-catastrophe theory applied to the simulation of the curve for plane—plate loading test
is qualitatively analyzed through coordinate transformation, a curve equation of plane-plate loading
test, which is illustrated in the space of axes settlement, load and factor of bearing capacity for soils is
established. According to the failure condition defined by soil deformations, the parameters of model
are determined and the model is built up. By analysis of test data, it is indicated that the studied
model is feasible. The cusp—catastrophe model is applied to the prediction of the relationship between
loading and settlement of several plane—plate loading testing experiments. Through comparison and
verification, it is displayed that the predicted results by cusp-eatastrophe model are in accordance with
the test results to a high degree.

Key words plane—plate loading test; cusp-eatastrophe model; loading-settlement; ultimate bearing

capacity



