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Abstract ; In order to promote the application of unsaturated soil theory in foundation pit support design, the thickness distribution of
urban unsaturated soil was defined based on Jinan City. A simplified soil-water characteristic curve suitable for Jinan unsaturated soil
was established by using matrix suction monitoring and unsaturated soil strength test data. Based on the total cohesion method, the
formula of horizontal resistance coefficient and soil pressure of unsaturated soil in support structure expressed by soil saturation was
derived, and the general design method of unsaturated soil support suitable for practical engineering application was obtained. The
applicability of this method was demonstrated by using a subway foundation pit case. The case analysis showed that the internal force
and displacement of the supporting structure calculated by the unsaturated soil theory were greatly reduced compared with the
saturated soil theory, and were closer to the actual monitoring value. The research result showed that under the current engineering
investigation level, the typical matrix suction measurement could be used to obtain and simplify soil-water characteristic curves in
urban areas, establish the relationship between saturation and matrix suction, and complete the support design of unsaturated soil
foundation pit, which could provide references for the design of urban unsaturated soil foundation pit.
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Fig.5 Variation of soil matric suction with depth in Jinan City
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Table 2 Comparison between the shear strength test value and
the calculated value of test soil sample 1

Bfj . kPa

W LR ﬁgﬁf Z’ﬁgg&
50 103.4 102.8
150 100 119.2 116.1
150 133.6 128.6
50 143.2 143.2
250 100 157.8 156.5
150 172.9 169.0
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Table 3 Comparison between the shear strength test value
and the calculated value of test soil sample 1

PAL . kPa
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150 200.7 194.2
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Table 4 Physical and mechanical parameters of saturated soil
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Table 8 Extreme value of internal force of
supporting structure
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Table 9 Displacement of support structure
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BB % IR = e ST S i S5 A 1 AR AR T 8
TR A B8 HH AV R A S5 o W 0 e R A7 8 A7
B .

12 9 PN, FEAR A 4 35 A B e KOKSA RS
y 21.8 mm , FZAEM A 35 B B KK B
13.8 mm, SEFR I A A B e KoK A7 F5413.9 mm,
FEARTAN BT3B A B K- B8 5 i 4 B e
AL, k> T 36.7% , S JINA2A S PR Wi

4 i

(1) F 7 RT3 TR o 5 4 T K o2 s s
GORH RE AR AN 4 2 8] 3 A BUAE 9 7 vk 5 D 5 g
AR AT L BRI A, 45 Mk T B T
ARl R A B X s T e T R B
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JIRY AT A 5 EE A S AR AR RN A3 Bl AR E

(2) JF B — /KA 2 AL T g ) 5
AR AN A5 B, B2 S ] A B Ze Pk T — /K AP I
5 TR SEAES: TR 4P a5 f K1
WIEE R BRI 3 Bk 3l & 0 =G 3 s T aE
TN MRS TR — MR i ik

(3) X5 ma i T RE S, >R AR AN+ B8
IWE R PS5 m B e I, ik Esh H R
T1IRA 25 20.6% , fie KA Ik > 2 23.2% ~39.8%,
B KRBT 1025 15.9% ~31.2% , 5 KA A h 20 2
36.7% , B N T3 b WA

S 30k
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