5530 & 55 ) o I 5 R 5 B A Vol.30 No.5
2019 4£ 10 A The Chinese Journal of Geological Hazard and Control Oct. 2019

DOI:10. 16031/j. enki. issn. 1003-8035.2019. 05. 05

E T Trajec 3D a2 AN TR FAIEKA
iz zh3e B

Bk SR ETH
(ThA LA LS TRER TH B 211100)

R IR 00912 3l [ A 15 1 15032 3 B A D A% 0 L R R A B AP e TAR K S o AR SO T Trajec 3D 0%, LUE
oW LA o N B S S S T SR AL S e B AR U ) 7 TR AR TR A 32 sl B TR R R R A B R AR DL R £ s
FAF T R R o S5 R R (1) X T8 5 A 2 350 0 5 W A ) S B e 1R — ELR 3 B AT B IR 0 O f R K T
SR P ECARLASE 0L B 375 1 980 AR 445 5 09 07 3 0 50 T A 1 Sl L, DA TAD B 00 4 1 53 By 47 19 328 00 9 /A ¥ 9 A R B 4B K 5
(2) SCHP LR B9 AN B AT o e A5 JB i ) VR A R 1) B PR A 1) Al R L O 5 3 DR TR 5 (3) 3T BOIR
TR0 170 32 Bl S O, A A R HE O TR 1 D AR S L O, B A B TR L A BT XS R 5 (4) R ESE 6 Bl B xR R B
S0 B B AT 35 R, S B R R R O/ INR A Y32 Sl Y D

KW WA s 1R S R 5 A1) i B s Trajec 3D

FE 5T P642.21 XEFARIRAD : A XEHS: 1003-8035(2019)05-0037-05

Movement prediction of falling boulders in artificial cutting slope of
hard rock based on Trajec 3D

CHEN Tao, CHEN Zhijian, MENG Ziyao
(College of Geoscience and Engineering, Hohai University, Nanjing, Jiangsu 211100, China)

Abstract; The influence range of rolling stones includes the range of lateral movement and the range of
longitudinal offset, which is the basis for rolling stone protection design. Based on Trajec 3D software, this
paper takes the artificial cutting slope of a hard rock in Lianyungang as the calculation model, and discusses
the variation law of the influence range of the rolling stone under the quality, shape and slope condition of
different rolling stones through numerical simulation. The results show that; (1) For the hard road slope, if the
potential unstable rock mass starts up, it will form rolling stones and form a rolling stone disaster. The
combination of active and passive protection can be adopted. (2) In the four quality levels set up in this
paper, the lateral threat scope of medium quality rolling stones is large, and the longitudinal offset ratio
decreases with the increase of mass; (3)The vertical movement range of the nearly spherical rolling stones is
large and the longitudinal migration range of the rolling stones with a sharp angle is large, so the protection
design work should be targeted; (4) Different slope conditions have a significant impact on the influence range
of rolling stones, and the smaller the collision recovery coefficient of the slope is, the smaller the influence
range of rolling stones will be.
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Fig.1 The study area of this paper
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Fig.2 Schematic diagram of slope model
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Table 1 Normal recovery coefficient of rockfall collision
A T 3k SR ) 9% i A2 2 B
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BB T A
0° ~ 15°
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Fig.3 Distribution of rolling stone location

Jo £ Xo VR A A (] 32 sl R B R i AN 4 TR, A
B KAE A BERF |, Bk 4 000 kg F1 6 000 kg B,
VR A1 1] 32 3h 19 BE B AH# T B i 1000 kg 2 000 kg
18 000 kg Bif B, [a] Bif 25 j B I K- TR A A S
i ) B, X T 0 28 v A5 R RR B 0 TE 1 4R R

ARt g

1000 2000 4000 6 000 8000
Ji R /kg
T4

B 38 B B 25 /m

KM = dME )X [
4 AEREFHTHREERIZIEEES

Fig.4 Transverse motion distance of rolling stone
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Table 2 Migration ratio of rolling stone

BA PR kg D/m L/m % Lo
1 000 211.42 219.21 0.48
2 000 221.29 219.21 0.50
4 000 210. 18 219.21 0.48
6 000 203.55 219.21 0.46
8 000 181. 54 219.21 0.41
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Fig.5 Transverse motion distance of rolling stone
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Table 3 Migration ratio of rolling stone

BB D/m L/m W

LTEIN 150. 84 219.21 0.34
1 1R 237.18 219. 21 0.54
BTN 201.21 219.21 0. 46
T ERAR 46. 14 219.21 0.11
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Fig. 6 Transverse motion distance of rolling stone
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Table 4 Migration ratio of rolling stone
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