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Abstract: In order to take into account the fuzzy and random uncertainty involved in risk
assessment of deep foundation pit construction, a risk assessment method for deep foundation pit
construction based on two-dimensional cloud model and 3E, rule is proposed. Firstly, the risk
sources of deep foundation pit construction are identified, and the construction risk assessment
index system composed of risk factors is established. Secondly, based on the engineering
situation, the Delphi method is used to preliminary determine. Furthermore, the subjective and
objective weights of the assessment indexes are determined by the analytic hierarchy process and
entropy weight method, and the comprehensive weights are obtained. Then, the two-dimensional
standard cloud and synthesized cloud are generated according to the risk assessment criteria and
the forward cloud generator. Finally, the 3E, rule of the cloud model and the distribution
probability of synthesized cloud droplets are used to judge the risk level membership. The
proposed risk assessment method is applied to predict the construction risk level of a deep
foundation pit project in Nanning city. Compared with the traditional fuzzy comprehensive risk
assessment method, the reliability of the assessment method is verified.

Key words: foundation pit engineering; risk assessment; cloud model; uncertainty analysis;
index system
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Fig.2 Risk assessment process of deep foundation pit construction
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Fig. 4 Standard cloud of risk assessment criteria
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Fig. 6 Section of deep foundation pit support(unit:m)

3.2 EF-#A#ERBRRELTE T X EMN
A TR H A 45 %, B R1~R6 3£ 26 /4~ XL

15.30 m(>5 m, FIREEYT) , AL R 1 500 m*, 5
YRR 110 m, 5824 15.5 m.

g R ML BT A 502 B AR R A
W 7K SCHE B IR A 4 A KRR I AH 4
GRS T JHE T i @ KY (ALB)
AT T R TAE(ES), TR Tk
THIRUBSRAIG 5 1] 6 S BRI S 4 i, % b 44
K1 800 mm JEEHb 1% 35 >R 3 18 N S AT AR
A (R A A IR e S SRR R A M
F) . R BEAR SR T J 30 B AR B s e, I
FEHTH Y AL B 1A B S BE (M 5% 5 e
FEMEIFEA 1.6 m, HPLRRERE ). SCIP 45 A Bl 2
B ATER YU AL | Hb 1 TR S5 U TRV Rl &)
KRR ZR il T2 4 AU i N e TR AR A
it T 5 58 K e AR 1 it T RS AT 5 oA 2 B
X} TREASRI A F AR, Hop 7 il % 45 RS
D TEA TS GO SEAR AR XU .

..................................................

E5 REMMUEREEBER
Fig.5 Location and investigation of deep foundation pit
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Table 4 Risk assessment index weight of deep foundation pit construction
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Table 5 Preliminary analysis results of six types of risks
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Fig. 7 Risk assessment results of deep foundation pit construction
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Table 6 Number of integrated cloud drops in standard cloud (average value of 50 cycles)

EIRAEL N, (H [X15) N,(M [X 1) N,(N [X35) N,(G [X15) N,(L X 3) N,(S X 12k)

1 253 79 42 364 8 15

2 259 75 54 356 8 5

3 286 55 50 333 8 11

4 294 70 46 347 8 11

5 267 68 53 328 8 19

46 267 64 41 380 8 13

47 275 70 62 341 8 11

48 249 87 51 329 8 15

49 277 66 54 356 8 11

50 267 81 44 340 8 15
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3.3 SHEMIL AN ET L4 T 1,x<0.5,
S MM 25 45 TP 2 P C 1 T Bt 196 227% 05<x<2s, (17)
FFER BTG T KUK 43 0T SR PR 06 22 0 M R 56 a5
REELE (P, C) SGIFMAE T2 R BRI R AR D
JERI A TR B=wR , T 15 T RO 0,x<0.5,
s 2 SR [ B B, 3630 2o PASCE 5 B 02 05<x<2s,
22 A R T KU (R0 22 A0 . o (18)
12 B'=B' (C)xB' (P,)=2.175x1.584=3.445 , 1} §i& g 2Osx<6s,
A (17)~38 (20) 352 7] 15 45 25 20 s I B (0, 0,6.5<x.
0.763,0.237,0) , 4 48 fie ISR @ B T, JRURS: 45 2 0.x<2.5.
Sy 1120 %45 AR 0 T — 4 s 25
1 R UG TR B 78 50 45— 5 e B
(i, A T AR R S uéwﬁ5ﬂ<ui
0,12.5<x.
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AR FFR(A RAFR)

% 45 %

V4 (20)

:%,6.5<x<12.5,

1,12.5<x.

SRR G VRN T AR L, BT 2 A TR SR
Jit T XURS: DA J7 k38 ik MATLAB GRS 523, 1 H]
C YRR RO JRUBS AT BE A A R R AT S
OIMT TR T RAE RS B T4k L5 G = 3E, LN
A A AR ESF N A R AR L il it —
e RT3 Z A9 AU A 45 2R T AT XU A9 Bl AL
PEAS A, AT A SEBRA O0 . AT WL, AR D7 1 AT e
Bk PO P XU T 45 R T AR A

4 4k 1w

1) 32 A IR RE ST T XU DA 35 7 vk A
T ORIt T RS A o A, JRURS: 23 B IR A 4 T
Syt WO i TR TR KU PN R
PO T T ARSI, IS5 B S VR 5 ik
XFEE A3 T HERG P IT A s

2) B “HERAR PPN R T4 2 SRAE
Py, CHIFEFR B AR Xt XU RS2 M, Sk 1 XU
PO AU B i TXUBS: . S EE T AN 45 R A T A
A, BT A o DU 8 e R R AT A R SRy T
L ARBAP RS U AL 1 PSR A

3) A RO R T AU 52 ) PR R Y
W E VERCEE 3l i A TR L E AL
B IFH A TR LA AE 1 AR o3 B b 4
PRACER A4 TR 1

4) " Y ARSI T XU AR A LA B
EVERAILE Al — 4k R [ E-3E,, EA3E, 1T
N 255 25 2 T R B 1 2 o R 23 0 i XL 25
SRR TP A R TRl A= A
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