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Abstract: For the three main problems remaining to be
solved in the construction process of deep excavation
engineering: building a risk index system, distributing the
weight of evaluation indexes and evaluating the risk, this
article builds a risk evaluation system based on the D-S
(Dempster-Shafer) evidence theory combined with interval
number theory. Firstly we identify the risk factors by “WBS-
RBS” and “0-1” methods to build the risk index system based
on the construction principle and management process of deep
excavation. In order to decrease the subjectivity of the
process of deep excavation risk quantification, then we

combine the advantages of interval number theory and D-S
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evidence theory to specify the methods and procedures about
how to build identifying framework, choose the reliability
function and synthesize information. At last, the rationality
and feasibility of the risk evaluation system are manifested by
analyzing the example.

Key words: deep excavation engineering; construction
process risk; work breakdown structure-risk breakdown
strucutre ( WBS-RBS); interval number; D-S ( Dempster-

Shafer) evidence theory
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Fig.1 Work breakdown structure of deep excavation engineering construction process
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Tab.1 Risk breakdown structure of deep excavation

engineering construction process
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Tab.8 Interval distribution of credibility for the indication

FH I8 Mk, b
'BE B Hi H; H; H. Hs ity
A Am 0 (0. 090,0. 090] [0. 540,0, 540] [0. 270,0. 270] 0 (0. 100,0. 100]
A 0 (0. 034,0, 040] [0. 203,0. 240] [0.101,0. 120] 0 [0. 601,0. 662]
Az 0 [0.111,0, 141] [0.277,0. 351] [0.166,0.211] 0 [0.297,0. 4467
Az A [0.019,0. 024] [0.096,0. 122] [0. 058,0, 073] 0 0 (0. 781,0. 827]
Az (0. 090,0. 090] [0. 630,0. 630] [0. 180,0. 180] 0 0 (0. 100,0. 100]
Ao 0 [0. 360,0. 360] [0. 450,0, 450] [0. 090,0. 090] 0 [0.100,0. 101]
An Azz [0.031,0. 038 [0.092,0. 1157 [0.015,0. 019] 0 0 [0.828,0. 861]
Ans [0.035,0. 044] [0. 212,0. 263] [0.071,0. 088] 0 0 [0. 606,0. 682
Az [0.007,0. 008] [0.029,0. 032] [0.029,0, 032] 0 0 [0.928,0. 935]
Az [0.034,0, 041] [0.102,0.122] [0.034,0, 041] 0 0 [0.796,0. 829]
Agzs 0 [0.034,0, 041] [0.120,0. 143] [0.017,0. 020] 0 [0. 796,0. 830]
Asas 0 [0.020,0. 025] [0.142,0. 143] [0.020,0. 025] 0 [0.776,0. 817]
Any Azss 0 0 [0. 492,0, 540] [0.164,0. 180] [0. 082,0. 090] [0.190,0. 262]
Apss 0 [0. 180,0. 180] [0.540,0, 540] [0.180,0. 180] 0 [0. 100,0, 100]
Azar 0 [0. 076,0. 099] [0. 227,0. 297] [0.076,0. 099] 0 [0. 504,0. 6217
Az 0 [0. 054,0, 062] [0.107,0,124] [0.018,0.021] 0 [0.794,0. 821]
Az 0 [0.023,0.027] [0.038,0. 044] 0 0 [0.912,0. 924]
Asso [0.015,0. 017] 0. 030,0. 034] [0.022,0. 026] 0 0 [0. 923,0. 933]
Asn 0 0 [0. 630,0. 630] [0. 090,0. 0907 [0. 090,0. 0907 [0. 190,0. 1907
As Az 0 [0.020,0. 023] [0.118,0,141] [0.039,0. 047] 0 [0.789,0. 823]
Az 0 [0.020,0.021] [0. 059,0, 064] [0.020,0. 021] 0 [0. 894,0. 901]
Aszn 0. 007,0, 008] [0.030,0. 033] [0.030,0. 033] 0 0 [0. 926,0. 933]
Asze 0 [0.186,0. 241] [0.139,0.181] [0. 046,0. 060] 0 [0.519,0. 629]
Az 0 [0.072,0.102] [0.095,0,136] [0.048,0. 068] 0 [0. 693,0. 785]
Asy Az 0 (0. 180,0. 180] [0. 450,0, 450] [0. 270,0. 270] 0 (0. 100,0. 100]
Asss 0 0 [0.162,0. 203] [0.162,0. 203] [0. 040,0. 051] [0.544,0. 636
Asss 0 [0.032,0, 045] [0.095,0,136] [0.032,0. 045] 0 [0.774,0. 842]
Asx [0.016,0.021] [0.016,0.021] [0.022,0,027] 0 0 [0.932,0. 946]
Aszs [0.009,0.012] [0. 043,0. 0597 [0.026,0. 036] 0 0 [0.893,0. 922]
Ass 0 [0.020,0. 027] [0. 050,0. 067] [0.030,0. 040] 0 [0. 867,0. 900]
Az 0 [0.022,0,025] [0.027,0,032] [0. 005,0. 006] 0 [0. 936,0. 945]
Assz [0.036,0. 043] [0.109,0.129] [0.217,0. 259] 0 0 [0.569,0. 638]
Aus Az 0 [0. 146,0. 176] [0.292,0. 353] [0.097,0. 1187 0 [0. 354,0. 464
Asss 0 0 [0. 630,0. 630] [0.180,0. 180] [0. 090,0. 0907 [0.100,0. 100]
Az 0 0 [0. 425,0,512] [0.121,0. 146] [0.061,0. 073] [0. 268,0. 393]
Azy 0 (0. 054,0, 066 [0.163,0,198] [0.027,0.033] 0 [0.702,0. 755]
Asss 0 [0.037,0. 052] [0. 049,0. 070] [0.025,0. 035] 0 [0. 843,0. 889]
£9 FHREWEERE
Tab.9 Interval distribution of credibility for the second criterion
FH mijk.b
72 Hi H: H; H. Hs Bkt
An 0 [0.057,0.061] [0. 313,0.321] [0.187,0.190] 0 [0. 301,0. 314]
Ay [0.048,0, 052] [0. 234,0. 240] [0. 374,0. 382] [0.051,0. 058] 0 [0. 331,0. 411]
An [0.031,0. 042] [0.211,0. 236] [0. 207,0. 245] [0. 023,0. 028] 0 [0. 452,0. 538]
Az [0.019,0. 024] [0.096,0., 122] [0.358,0.361] [0. 083,0. 091] [0. 065,0. 082] [0.521,0.597]
Az 0 [0.031,0. 046] [0. 362,0. 431] [0.078,0.086] [0.017,0. 022] [0. 431,0. 587]
Agg [0.010,0. 021] [0. 089,0. 104] [0.278,0. 291] [0.133,0. 139] [0. 004,0. 011] [0. 564,0. 601]

Asz [0.005,0, 013] [0.092,0, 115] [0.215,0. 229] [0. 089,0. 120] [0.034,0. 037] [0. 628,0. 761]
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Tab.10 Interval distribution of credibility for the criterion

. _ mijk.b B

FiE2 o 0 , 7 2 Mikj g
A [0.011,0.013] [0.215,0. 223] [0.307,0. 313] [0.090,0.113] 0 [0. 300,0. 303]
Az [0.021,0. 034] [0.134,0, 1407 [0.263,0. 2807 [0.041,0. 0467 [0.006,0. 0117 [0. 468,0. 4727
Aj; [0.003,0,014] [0.079,0. 083] [0.312,0.325] [0.076,0. 082] [0.021,0.035] [0.597,0. 6027
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