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4D construction information model for core rock-fill dam and its application
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(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China;
2. Yalong River Hydropower Development Company, Lid., Chengdu 610051, China)

Abstract ; In order to realize the dynamic and visual integration of multi-source construction information, including
quality, schedule, and cost, and to meet the need for visually analyzing the whole construction process of a core
rock-fill dam, a 4D construction information model for a core rock-fill dam (3D geometric model+time dimension+
multi-source construction information ) is proposed based on analysis of the multi-source characteristics of the
construction information. The established method of the 4D construction model was studied, including techniques
for the establishment of a 3D model of the core rock-fill dam, the integration of the multi-source construction
information, and the 4D visualization method in the construction process of the rock-fill dam. Practical engineering
applications show that the integration and interactive analysis of multi-source information and 4D visualization of the
construction process are realized based on 3DGIS, which can provide theoretical and technical support for site

control and management of the rock-fill dam.

Key words: multi-source construction information ; 4D construction information model ; 3DGIS; core rock-fill dam;

integration of construction information; 4D visualization
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Fig.5 Framework of dynamic integration of multi-source construction information
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Fig.6 Principle of integration of multi-source construction information

3.3.2.1 Z Ul A5 BoRE SEHMEA

LR T A5 B OR AR Rl Tt AR M5 8 0 S8 oM T B 4 S TR R 5 A A R 1 o A R kA il A
Ok Ak 22 1 e HE R AR FBOH Tt TR BoRE S b, i 2R DEASEMEAR(GPS LA S GLONASS
TEAAEN) K H S REVA BB R T OO B e R ) 0 22 Fh I RAL RS (TR L I
T T AR ) PR TS A IS 5 B R PDA B AR SR A 300 T R S I e HHE S
PRERRAE S, TR T A5 R 5 52 NN R R R Ay i

2 T AR DA R — 2 1 7 B IR R T Bl it 145 B 2148 M 2 1 i 8 A G GE N 1A% 34
TIERCRAR T B 5 B A5 AR 5T ML AR ot i 22 1t 0 FH 245 800 3 BE i A8 5 24 b, e <o
0T O R S WA A S R AL, R GPRS 2454 Jr 2110 s SR IS 203 1 109 245 4 R 15 0 B 8 T 26 )
LB AR ARG A 0 2H W 7 58 2L SR S AL S S Se i BR8N
3.3.2.2 LUl T A5 BAAER A

AT it Tk AR e A R sh AR B, X B E A T RIS R T 3R 7 FL5 4 25 S v ek,
XL E A {5 AT B N FH B B AR ) B AL BT 58 o BB 0 20 2 T ) 2R A | 5 TRDAH G 1
ANAMER I BIREE S . BUE G 0 4 U R B0 G T b ) 5000 2 DA JREAT 43 1807 45 A 1 5 800 4 i —
S ) 2 AR R DU R4 4 B 7 2 R L 45 I 48 A B B0l 6 T P A, AR R T RBUAR [) A S 0 45 M A IR
Fr Wi 5 RS G a4 (5 B G MEa MBS HLE B O PR 5 2 MU G R, SC 2 R
it T A% B HIAEAE
3.3.2.3  HTF xml\Web Service BIEIEAS He s AR

FEI GEHE A7 30U T2 1) 45 55 F2 UECH e 12 v 5l b 28 A% X220 501, SR B XML A Ryt 145 8 85080 1 28 46
T H AT A% FE RS R Y SR P A S TR B, XML 2 — b Bt # s AR 1 e B 5 AR e 78N )
SR BAEEE BLH TIZ N 7E XML SO 5000 e 22 1) V8 At 5 4o A Py 4L o 22 0t 1A% B B0 e A
A3 XML 0 (E16) . Web Service H i =% 0 H 5.NET #l Java “F- 15, Al Xt &b & A1 45 B2 A4 1 B4l
FEE L XML P HE T 308 A SOl 2050 45 8 55458 XML A% 205 , 3843 Web Service fIlR 55 197 2
] PR 2 B M5 R S5
3.3.2.4  HIRF B S AR Tk

3D BEAIE N BT A 2, S A SCIR 2 U5 T 05 B i 4D il 115 BRI 5t T.05 8 2h &



552 1 P A DREMEA I AD il TAE BATRL K H] 101

Il S5 1 5 2 D eSS SR S B, LA SR Ay Al At A R B0 sl A A A B 4D il T B R R
it T2l ul A S 77 A S A B A5 A A i RIS AL 1R A S, T A 4D i TA5 BB, 4D 3 T15 &
R R 14245 )R RSB AT A SN A 20 S S0 — S AR i FE2 A 70 % o s A i) A i, 2 e A R 54
FEAgET B ID JE M R IS 1D (5] 22 U6 T A5 8 7 B

ARICAR H —Fofr e Tt Tl 55 SO R AT A AR AL i SWBS, L SWBS S8l , 2 Al R S8 SR 1 22
Vit T A5 B, SWBS ZifiSe i A BUA TRE WBS i A 745 44 4 i 5 At _L 38 hn Se R bR il 277, (45
Z IR0 T A5 B RESCIBAR I 55 S, A i T A 0T TR SR SWBS T B H i 15 i % B AN S Mg 4745
BRI R AR R AT S BT (A 55 , SWBS el £7 Uit T35 H K 73 o B TR 7038 TR 0T TR
FATT T REFNHAb 55 SEART B, I AT iy 1) e, SE Al 5515 BRI S BT . B SWBS i [ 5Y 1D
SRI, SR 2 W T AR B AR B ) Sl 25 R
3.4 EERYHETIETE 4D TR S5 %

HEAT I 4D WAL AT DL 3D B S FEA | S T {5 B S BN T S A sh AR TR, e Kl 1
1335 BRIt T PR 50, R A A TR o G it TR | LASERI A7 300 3D AU 550 , S BRHE 47 Uit Toadk 7 4D mf
WAL ST, 2 A U T BTG & Xob I AR T AT 220 ¢ O i35 f, (o), DUIHE A7 DB A T i 3 B T Ry

F(t>=2fi(t) (1)

I VTK SN 3 = AR AE 3DGIS -5 4% i F2 sh 45 R (1 [a) 8, VTK & — > 3 F [ 1]
PG 7 T D BETR Y ] WAk A EDE QAL B SR VTK BT U1 FI A G 10 28 22 5% 35825, DAL
FH o i AR 23 e B 4 11 AR A 40 DX e T R, % = BRI 45 VTR V31 eR 508 &, 4R )5 8
VTK 22U SO Fe A N AR D) 45 43 XS TRY (8RR DL R S 44 ¥ DD R 25 5 DL KMIL (—F b 5]
TR 9 SRS ) A R B g 5 I BE 2 — R A3 B IR,

4 THENH

4.1 HERUHETILTE 4D AL S

T AR AR AR ICE ] A T S PRk BE SRR R Rt T AR AR 4 A 3L 4D it TAF B
B S HORT A WUE G, R it TN Rk B | MU BRI R GOIRAS  LASE L 4D S5t Y B, lIEHEAR
(7] P2 Bk s SRR A T A 1R | SR P68, a5 W B 25 8 3y Ok b /R S B e B 5 40 i B %oF LA OO, I T
HEAT I Tk R L, EOULZh A0 M St T B O . 11 7 (a) S RHUAE 2015 4F 11 H IR R,
VI 2] KANBE U2 W B AR SE R ] 7 (b) oA 2016 4F 8 H K TIE 2w, I v) 28 B xUAT )it T8 ik T
Frar SO G BPEE B, SE 3 4D B AL H.

5 s

VR L )

\\

-

(a)2015 411 A (b)2016 4E 8 A
E7 #HEARIEIER
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Fig.8 Query interface of quality information of storehouse surface
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