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Fig. 1 Schematic diagram of basic principles of SVR
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Fig. 2 Flow network diagram of 2 trolleys and 1

construction team
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Tab.1 Training sample

% B/ H/ G/ T/ C/ |¥% B/ H G/ T/ C/
Z oW P ¥ d 0 Ao &% W ¥ ¥ 4 Jion
1 2 2 2 149.0 156 | 9 4 2 2 126.5 147
2 2 2 1 150.0 151 |10 4 2 1 128.0 143
3 2 1 2 155.5 148 |11 4 1 2 130.0 141
4 2 1 1 156.0 143 |12 4 1 1 130.5 136
5 3 2 2 131.0 149 (13 5 2 2 118.0 140
6 3 2 1 135.0 146 (14 5 2 1 120.0 145
7 3 1 2 136.0 143 (15 5 1 2 124.5 139
§ 3 1 1 139.0 138
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Fig.3 Model parameter optimization and predicting results
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Tab. 2 Inspection sample construction scheme
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16 6 2 2 19 7 2 3
17 6 2 1 20 8 3 2
18 6 1 2

ANTE), P e — 2 TN R b O AR BRI T B0
S A R 2 T A R — e RS P
IHUBRFN N T 8 A 23 4 T 300 4 0 5 K A9 e T A
W AR{EIC I B AR AR L A B2 S BOSE IR B AT
SEIMBAS o DRI A e 2 it T 77 5 08 5 I 1 AR 40
% 18 A RIS ] L N o AL ik 4 v 28 4% A () 19 18 4k
TE . Kl 4 PSS Excel , B T 07 R
R HAR B 8 TR SA DL 3% 4 it T 57 1] AR
H8 52 A 0B R F 118 A 4 v e 5 e 25 1Y
A 07 %6 .
R4 BIFRRNABE

Tab.4 Optimal solution set for construction scheme
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Tab.3 Relative error of SVR prediction model

o7 SEBR T TR SCBRE TRNME A AR XS

£ fi/d fH/d WRE/ % /AT /oG RE/N
16 111.0 112 0.90  142.08 141.85 —0.16
17 117.0 116 —0.85 140.43  140. 65 0.16
18 122.5 121 —1.22 139.11 139.33 0.16
19 106.0 105 —0.94 143.61 143.38 —0.16
20 95.0 96 1.05 140.99  141.22 0.16
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Fig. 4 Pareto solution for multi-objective genetic algorithm
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strength on failure mode and mechanical behavior of
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Effect of Single Fissure Distribution on Mechanical Properties and

Propagation Failure of Composite Rock Samples

ZHANG De-chao' ,XIAO Tao-li' ,ZHANG Da-fei’ , SHE Hai-cheng'
(1. School of Urban Construction. Yangtze University. Jingzhou 434000, China;
2. Chengdu Dingjia Energy Technology Co. , Ltd. , Chengdu 610051, China)

Abstract: Fissure distribution has a significant effect on mechanical properties and damage failure of layered rock
mass with complex fissures. Based on the uniaxial compression test and DIC technique, the influence of fissure location
and fissure angle on the mechanical properties and failure of the composite fissure rock sample composed of sandstone-like
and martial-like rocks was analyzed. The results show that the mechanical properties of composite fissure rock samples
increase with the change of fissure location from sandstone, interface and marble and the increase of fissure angle. Influ-
ence of fissure location on rock sample failure: When the fissure is in marble, the initial crack is easy to be the far-field
crack in sandstone, and the surface spalling occurs in both sandstone and marble, but the failure is more obvious in sand-
stone, is prone to "H-shaped failure". When the fissure is at the interface and sandstone, it is easy to produce wing crack
and anti-wing crack at the crack tip of sandstone. Exfoliation occurs only in sandstone, "1y shape failure" and "y shape
failure" are easy to occur, respectively. At the same time, the stress-strain levels ¢ and e corresponding to the initial
crack generation at the same fissure angle increase with the change of fissure position from sandstone, sandstone to mar-
ble and marble. Influence of fissure angle on rock sample failure: When « =90°, the tip is not easy to crack., and when
a=145", the tip is easy to crack. When the fissure location is the same, the ¢ and ¢ of @ =90° are the largest, while the ¢
and € of =0 and a =45 are the smallest. "H-shaped failure" occurs when « =0° and "y-shaped failure" occurs when a =
90°. The research results are instructive for practical engineering construction and design.

Key words: composite rock sample; precast crack; fissure angle; crack location; failure mode
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Optimization of Construction Schedule of Large Box

Culvert Based on NSGA [ -SVR

HAO Shi-yang' . WU Tian-qi*, WU Xin-miao' . QIE Zhi-hong'
(1. College of Urban and Rural Construction, Hebei Agriculture University, Baoding 071001, China;
2. Fengtai Power Supply Company of State Grid Beijing Electric Power Company, Beijing 100071, China)

Abstract: The determination of water conservancy project construction scheme is one of the most important decisions
during the whole project construction period, which has an important impact on the progress and cost of the project. Con-
sidering the influence of main construction machinery and team configuration on construction period and cost. this paper
established SVR model to simulate different construction schemes and corresponding construction period and cost data,
and used multi-objective genetic algorithm to optimize construction schemes. Taking a box culvert project of South-to-
North Water Transfer as an example, optimization model was established considering both construction period and cost. The op-
timization of project construction scheme was realized, and the applicability and accuracy of the model and method were verified.

Key words: multi-objective genetic algorithm; support vector regression machine; large box culvert; construction
progress; optimization





