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Fig.1 Cut-and-fill three-dimensional model(the first

layer is fill section, the third layer is cut section )
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Fig.3 Three-dimensional calculation model
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Fig. 4 Total cross section diagram
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T : 10 3% 77 T =000 7 =2 651.21

E6 Wm0 KTEHR
Fig. 6 Schematic of section 10
PNCENCGIEE A ek 47
A BT » 84 1 T B T2 B R /MRS — 4, @ ad
S LFERE 4 hEFZEEMER, ER 2+
AR I T T B9 42 T AR S T AR 2 O IR
7 AR DA B B 42 07 R LB IR T AR,



30 R TRRF¥M

#35 %

R2 BAOWEE HIER

Table 2 The cut-and-fill in the details section

o o] WH®E  EHE EFE
H/m? H/m? F/m® 1/ m®

1 0 261.12 0 1392.63
2 0 1212.05 0 10 857. 28
3 0 1993.91 0 25 389. 54
4 0 2774.4 0 37 974.95
5 0 3137.78 0 47 267. 60
6 0 3 132,59 0 50 162, 93
7 0 3 360. 33 0 51 932. 68
8 0 4 029,18 0 59 035. 16
9 0 3 796. 41 0 62 595. 49
10 0 2 651.21 0 51 307.57
11 0 1 464. 63 0 32 460.71
12 0 990, 59 0 19 518. 56
13 0 692, 28 0 13 391. 83
14 0 422,13 0 8 826. 64
15 0 248, 46 0 5 303.70
16 0 90. 11 0 2 603,67

it 0 30 257.18 0 480 020. 96

4 RBtTFFEE

TG B P, IR A+ A 5 %k
BF- 5, {5 7T LL W AR £ 38 M T7 sh 1,
3DMine 3R A 5 S RE LR AR ik 45 B S B, 3
H e DLz 800 340, 1 2 07 1k AR 25 5 B R N
BB+ A PHENREAENRERRINES
REFTFHMBRE. M LY RO A YR
NEFAMBERTIHEL TR S ENREER
2 1 4 77 W] LR Sl S,

THXHEACSE M 1.3 dm, A
zy FHEGHITHRE | 1. 3 dm FE—/MKE
HATERENE, MR CRE, ZARESR
BHEETHT A, B2 Y X Mrm ik BT
WA~ B Y B, 355 HY A = O IE A7 T B A
T T, R B — AN XIS R AR
VR A i) DR A, A 3 A X HE i
HIE AR E I — S E, & EBEIT R
ABFERZEIN L AT EFZEHAREER
BHMSER, XHEEREHNTHME L1 &
BERXANEE FEMTEA A LA, Bt
RENY RO, 2 HE B EREAE, FNE
VPG ESWRADENBRIE I AT

SRR BT K E R — R A TR K. X B
W R AE R 60°, TR A E N
A5°, R A, Y R I N A — L6 L, D S
JR A48 2% B 0 58 3% 9 AT & B R T B, AT BE G O
W, X E AR RE R S MEZ G RERE
RV PE A TR , SRR TR AT R Bt
GHTRITR,HITE, BRI EY, mE 7
B .

B7 RELtHFHEZHERN(EHERAEGTES.
TEHERAEZETED)

Fig. 7 Regional earthwork balance three-dimensional

model (upper circle to fill, lower circular cut section)
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Optimum method of excavating and filling earthwork by 3D mine software
TIAN Chang-gui , ZHU Zhi-lin , XIAO Xue, HUANG Liang-qu, LI Ming , WANG Zheng-dong
(School of Environment and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China)
Abstract; Aimed at the disadvantages of traditional methods, such as complicated operation, long
construction period and high investment, four optimum filling earthwork methods of triangulation,
grid, section and regional earthwork balance by 3D mine software(3Dmine) were proposed under the
influence of terrain, landform, rock type, underground obstacles, original elevation, design elevation,
engineering geology. Firstly, the two intersecting faces of 1.3 dm and 2. 3 dm which need to excavate
and fill were designed on specific off-site surface, and the closure of intersection line 3 ds between the
two faces was generated. Secondly, visual three-dimensional model between face 1. 3 dm and face
2.3 dm was established. Thirdly, the detailed three-dimensional model of excavating and filling
earthwork was designed after three-dimensional model was respectively optimized using principle of line
distribution structure and density, principles of calculus, principles of strip zone and roads. It improves
the calculation accuracy, which increases the three-dimensional effect, simplifies construction process,

shortens construction period, and reduces investment.

Key words: 3Dmine; excavation and embankment volume; three-dimensional modeling; optimization method
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