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Table 1 The table of haul distance of possible cut-and-fill pair m
- 3k 326 X R
IA mA mB mc NA NB ®#%H1 $HH2 HHEH3

(1) BWPEFFE -1 -1 -1 -1 652 -1 1035 -1 -1
(2) WPFHAE -1 -1 -1 -1 726 -1 816 -1 -1
(3) 3IkEBE -1 -1 -1 -1 451 -1 -1 -1 2 595
% (4) HBFEHE -1 -1 -1 -1 466 -1 -1 -1 2202
% (5) RAEREZ -1 -1 -3 -1 1016 -1 -1 -1 783
E (6) FIKREHHFREZ -1 505 505 -1 505 -1 -1 2 396 -1
* N ¥ BEREERZE -1 920 920 -1 920 -1 -1 394 -1
(8) T BHRERE -1 1020 1020 -1 1 020 -1 -1 425 -1
(9) Bk W 32 -1 883 -1 -1 883 -1 1180 -1 -1
(10) S ¥R K M 3% W 3 42 -1 -1 -1 -1 -1 -1 -1 1438 -1
FRBE  (11) FRMG 4716 4716 4716 4716 4716 4716 3658 2 546 2 341
4, (12) PEFH1 816 816 816 816 816 816 -1 -1 -1
ﬁ (13) ¥ 2 516 516 516 516 516 516 -1 -1 -1
% (14) #3353 616 616 616 616 616 616 -1 -1 -1
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Fig.2 The program flow chart of earth allocation
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Fig.3 The sketch map of zones of the rock-fill dam

Lt X

Ea, R |
/s mrfEmmTENa | mek  RTIEERE
MNESH [EREAE | RNARE BRas

MEwnE RIS W
EEK fiooo LEN

B4 REEELHRITIEE
Fig.4 The dialogue of hauling

distance of the software

FTe TR T
QEf AT fﬁwc' REREOERANR

BRELE I [ E=x

l
. e

?ﬂmmm'ﬁu#

|
||— i

L p 1 b e
]‘_53 g%g& 8 o v
i’_%%?iﬁhsm R

Bs5 HEREREEARITIEIE
Fig.5 The dialogue of priority constraints

of accepting sources of the software

B — A 32 B[] — 73 8] 29 3R 8 3 & R Rl i S A, AR
LRI R A AT R A, AT AL T IR A B 2kt o
R, B RBCE BRI R G R, T —2 AN
BT BT; V8 O R B4 AT R 3% 5k R o 8 G 5 7 L

R BB R ; TF A& KB A SUAT LA 2 £ £ 30
e TR R % B, RE T AR TR
MEAHREE, B0 TR, ARTES, FHit,
HA B8 i A o

iy B VY VR RE LR
JNHEMRE
B F B AL %
bz W it 8.4

He MIMBRMNMARIEREE
Fig.6 The demo graph of earth

allocation process in 4™ stage

mTFEwm AT AR ERARS, BREVLEH
A KA, S0a] S 0 B SE s R B L 32 B AR 2 4R
ARANTHER, B 58 o — 4 5 5 B4 ol
Rtk RS EHT TP TENEZEAS.

5% Xk

(1] Hxw. REBREXLAMOERE]. ETHRR
it, 1992,(1):1~8

(2] #80%, SiEW, %. RS+ BOfE A 390R 55
T[M]. d63: AKF e It R, 1991

(3] KFE S EKFK B SR, KAKE TEET
AL FMEE %) [M]. dbx: AKFI S R
#, 1990

[4] =obE#M4. KA TEETGE=8)(M]. L35+ E
JKF K B AL, 2001



HE128 HBRNE: +A SRR SRR 79

[5] Mohamed Marzouk, Osama Moselhi. Optimizing (13] ®HHAR, R#HE0. B FE I/ ERRESKGEFR

earthmoving operations using object-oriented simulation (J1. ARKIL, 2001, 32(4):25~26
[J]. Proceedings of the 2000 Winter Simulation [14] 8%, BEXH, . TR EHEAREEMNA
Conference, 2000:1926 ~1932 (M]. dbx0: S EKR KSR, 2002

[6] Govindan Kannan, Julio C. Martinez. A framework [15] Kruglinski J, Wingo S. Visual C+ + 6. 0 i R A #
for incorporating dynamic strategies in earth-moving [M]. thi’::jbﬁﬁ'ﬁfﬁ?tﬂmﬁl, 2001
simulations [ J ]. Proceedings of the 1997 Winter [16] (BE¥)BHEREHHR. SFF(BITH)IM]. it
Simulation Conference, 1997:1119~ 1126 B RE W R, 1998

[7] Henderson, Vaughan E. Solving the shortest route cut (17] #E&E, FHRE. KAk TEE T HENLENS
and fill problem using simulated annealing [ ] ]. BEEIT(M]. b5 PEAKFIKEE KR, 1997
European Journal of Operational Research, 2003, (18] Z=fE{-, #2%H, HEX HEFREZESH(MI],
(145): 72~84 JE5 - W ARAE, 1993

(8] BR/IE. AT BAELFARITEPMMA]. & (19] & 3, ¥kE. wEGFEREEEANSIMARR,
HEE, 1997, 3(42):13~16 TR AERBEERE X EMERERETHN

(9] ek, XIBLE. 224 AR 2685 R 4L 78 B b B [20] Li R. Data structure and application issue in 3D
R[J]. Be¥E K S1 %8, 2001, 17(3):33~35 Geographical information system[]]. Geomatic, 1991,

[10]  XUEF. REHF—F KB AT FERLS L 48(3):209~224
[1]1. =@k %k, 2001,(2):101~104 [21] Li Zhilin. Objective representation of DTM -surface in

[11] BEH, BELE. REaE T IR ENER scale dimension[]J]. Dynamic and Multi-Dimensional
(1. Keashiit, 1993,(2):70~75 GIS, 1999, 33(4):23~27

[12] ®#E, HHHA, F. ELNET PP ARKRE [22] #%%, A 4, XRE. KAKBILBELRS
BR()]. RBKA D REER, 2000, 33(5):16 ZHgRSHED]. HENMGE, 2003(1)
~18

Study on the Model and Its Visualization for
Dynamic Allocation of Earth

Hu Chengshun!, Zhong Denghua!, Zhang Jing?, Hong Wen?, Li Mingchao!
(1. School of Civil Engineering, Tianjin University, Tianjin 300072, China;
2. Middle South Hydroelectric Investigation & Design Institute of SPC, Changsha, 410014 China)

[Abstract] For construction organization plan, the optimized allocation and overall balance of earth is of great
significance to reduce the project cost and ensure the construction period in the construction of rock-fill dam.
Because of the characteristic of being influenced or constrained by time-space, a new method of changing its
dynamic into static is presented with the system analysis based on the exising research. Meanwhile, Linear
Programming is introduced to solve the problem. In order to strengthen the commonness and agility of model,
some human interventions are in an in-depth and particular consideration in building the mathematics model.
And then for the expression of results, Geographic Information System (GIS) is referred to demonstrate the
allocation process with graph or animation to avoid its powerless expression. With the help of powerful VC+ +,
corresponding software is drawn up, whose interface is friendly operation is easy and applicability is preferable.
At last a large-scale rock-fill dam is illustrated. The successful application of the software to it shows the
reasonability and effectiveness of the method.

[ Key words ] rock-fill dam construction; earth allocation; dynamic allocation; linear programming;

visualization
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