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A study of bearing capacity of the Jurassic moderately-weathered
mudstone foundation
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(1. China Southwest Geotechnical Investigation & Design Institute Co. Ltd., Chengdu, Sichuan 610052, China;
2. Department of Civil Engineering, Sichuan Vocational and Technical College of Architecture,
Deyang, Sichuan 618000, China)

Abstract: The Jurassic moderately-weathered mudstone in the Chengdu area is a typical red bed soft rock.
Engineering practice shows that the standard recommended value of bearing capacity of the Jurassic moderately-
weathered mudstone foundation in the Chengdu area is low, which leads to conservative foundation selection of
high-rise and super high-rise buildings in this area, resulting in large project cost and long target construction
period. However, there is no method to maximize the bearing capacity of the Jurassic moderately-weathered
mudstone foundation. In this study, the foundation project of a super high-rise building in Chengdu is taken as an

example, and 9 groups of deep well adit rock foundation load tests and 17 hole rock foundation side pressure tests
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are carried out, respectively, for the Jurassic moderately-weathered mudstone foundation to analyze the bearing
capacity of the mudstone foundation and the appropriate value of bearing capacity characteristic. The correlation
equation between the characteristic value of foundation bearing capacity and the characteristic parameters of rock
mass obtained by ultrasonic logging test is established. The research results show that in the Jurassic moderately-
weathered mudstone area, the characteristic value of the foundation bearing capacity obtained from the plate load
test and the side pressure test of the rock foundation are similar and are 2—2.5 times larger than the maximum
value recommended by the regional code DB51/T 5026—2001. The diameter of the bearing plate of the plate load
test and the test depth of the side pressure test have no significant impact on the bearing capacity of the
moderately-weathered mudstone foundation. Comprehensive analyses of parameters indicate that the characteristic
value of the foundation bearing capacity has power and exponential increasing relationship with wave velocity of
rock mass and integrity index of rock mass, respectively. The research results are of important reference value for
the bearing capacity of the Jurassic moderately-weathered mudstone foundation.

Keywords: Jurassic; moderately weathered mudstone; foundation bearing capacity; in-situ test; characteristic
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Fig.1 Borer sample of moderately-weathered mudstone
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Table 1 Physical and mechanical properties of rock

S5 GRS R RME P
FAREE/(g-cm™) 141 2.62 2.30 248
AR R/ MPa 51 9.67 271 6.00

Hi% J1/MPa 28 12 0.4 0.8
RS £ /(°) 28 40.1 33.7 37.9
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Fig. 2 Location map of deep shaft and
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Table 3 Results of pressuremeter tests

HifLg s DT /m Py/kPa Py/kPa fulkPa BfLEE (mes™) RSN
JK4 28.5 3002.4 625.2 23772 2465.0 0.380
JK3 21.0 1399.5 350.0 1049.5 1873.0 0.231
JK10 20.0 12942 310.5 983.7 2023.0 0.256
JK12 13.0 1495.5 311.2 1184.3 2160.0 0.292
JK12 20.0 2670.0 698.5 1971.5 2204.0 0.304
JK14 28.0 3753.0 850.6 2902.4 2912.0 0.507
TL1 26.5 3790.2 849.6 2940.6 2445.0 0.414
TL3 18.5 4085.1 11203 2964.8 2754.0 0.530
TLS 28.0 28284 475.6 23528 2542.0 0.447
TLI11 20.5 37159 850.6 28653 3013.0 0.469
TL13 16.5 33423 942.3 2 400.0 2555.0 0.452
TL13 23.0 2209.1 487.2 1721.9 2241.0 0.348
TL14 17.5 2300.5 422.1 1878.4 2613.0 0.473
TL16 14.5 2489.0 475.6 20134 2178.0 0.296
TL16 20.5 27379 475.6 2262.3 2824.0 0.498
TL18 23.0 2590.6 432.2 21584 2523.0 0.441
TL22 23.0 2856.7 511.2 23455 2930.0 0.415
TL25 245 2707.0 530.1 2176.9 2347.0 0.381
TL25 26.0 47735 681.2 40923 3094.0 0.663
TL35 23.0 30325 625.2 24073 2659.0 0.490
TL37 18.0 2494.4 550.0 1944.4 2690.0 0.501

2% 3 PR B, 55 AR 8 I 35 T 45 10 s R 7 ZEHE, B R K s, MWE 8 il Ik, T
15 Bl R, M 983.7 kPa F] 4 092.3 kPa, FEER AT I B 1V £ BIR T2 000 kPa(h 14 58 4%
“ps PEFE %X 0.39 ~ 0.50), 5 Hh X HLTE DBS1/T 5026—20011¢

4 FISWIE HEIE B KB (1 000 kPa) K 2.0 ~ 2.5 1%,
4.1 By IS gs R by w2, 8N, [al— -1 Py il 56 45 R 25 S R
PG 2 g, U — A5 2L PR A 6 K 38 e TE 10% LAPY, 1A [P P 3l 56 45 S 22 5335 1 000 kPa.,
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