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Construction and dynamic updating method of 3D surveying and mapping model for water
conservancy engineering based on BIM technology
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[Abstract] With the deep integration of information technology in the water industry, traditional
two—dimensional surveying and management methods are no longer able to meet the requirements of precise
management throughout the entire lifecycle of modern water conservancy projects. Building Information
Modeling (BIM) technology, relying on its advantages of three—dimensional visualization, information
aggregation, and collaborative governance, has opened up new avenues for the digitization of water conservancy
engineering. This article focuses on the application of BIM technology in the creation and dynamic replacement
of 3D surveying and mapping models in hydraulic engineering. Firstly, the key significance of the application of
this technology was explained. Secondly, the model building process and methods including data collection,
processing, and model creation were comprehensively discussed. Finally, a dynamic update method that
integrates multi—source data fusion, unpredictable changes, and collaborative mechanisms was proposed, aiming
to provide theoretical and technical references for the digital and intelligent operation and maintenance
management of water conservancy projects.
[Key words] BIM technology; Water conservancy engineering; 3D surveying and mapping; Model

construction; Dynamic updates; Information Management

ElE

KA TR g [ SR OB (1 Bl 5, LA Bl K R
2 ARG AETRBR T SR . MRG0 TS AL
WREE R I AR LD R B SCRE BRE, RS R A1 B
% A TEENAESRR, ML ST TR Bt T e
Y 2 B e R B S R VAL B BIMB AR A B A 222 I 42 23
USRI S B T = 4R, Oy TRE SR S L TRy
PESRAL T i B P BT I ATBIMB AR AN ILACI 22 H A AR R
B, KR TR A A i A YT R) = RN 2215 SR, SR Se Bl He )

AW, TR E TR E U TIAT fREs Y
AT HA bl . ASCBAERNITFIZ — R
P02, gt A = R (10K R D7 05 SRSl
A

1 kFITRE=ZHENLRBEHEENANEEZEEX

BIMBIAAE KA TARE AN AT, B T — ) = 4R ] MLAL AR
i HAE @R =N 25 SAARE TR B SC A 5307 AR 1
WESS S, B&DEESERE Lo

L ISEBL AR 2 A o o S 4R 1 5 e

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 187



Hydropower and Water Resources

IR IR FY
F 9L e 12 WA 1.0€2025 F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

1 G5 K TARRHIM AR 50 BUAEAS R B 5 AR [RD3 TH 1
A AR MBS REEIR T E . RITBIMI =N 2
BEA— N REXDE B8k, iRy, . XA 5.
ML &BEMETE LREERNSEJUEEE. DHEE
Ph ThEEZ Rl R R B (kg . A, ) S E4E
T NG G, RSB MRISIE . Bt
i T L A A AT AR RIS [F 4 4 o 0 UG I b A
i 5 R B AR T R AR

L. 23R T TREBN B 5 o 5 B2

FIFHRLE TR . BOEHE SR ZE AR FTRIUT
R P S R, BIMAR Y e B0, RS v 2 T TR X A M
MO M S DA R A BRI . BE A B B A e B
=i TR T ER . TR . TR R A S A
PEHER, KRR RS B0 22 B % B0 2k 58 B i AL
TR I RS, T KT 5480 10 Hr s,
N TRETT R e SRF R R T

1. W AE I TS 2L 5 P 5 3 2 L T

FERESUME Tt R, I BIMES A 4 = i R m] |7 FH i T
B, B TR A (4D) « 1 H A A 4% (5D) Rl T 07 S K%
R, P LR, B TR IS g I B, A
TR TINSAT B “ B 2o B, ol TRRIE S MAE
WYL iBgE N R R IRITE AT R SRR SRR E . %
2 W ECHE AR AT B TSR HE TR S5 A, IR N “ A sl B 2]
“ R BNTRI A 7B BRI G A, ) SR TREKA %
& 52 FIER.

2 KA TIEE=4NLBIMREIKHET L

MBS % R KR TAEBIMEE A Jg T —
ARG TAE, Hrpo iR B0 S0 R . I TR A ) 7 =
KBrEE -

2. 12 YR ST 22 Kol (R 4 5 b 7

KR TR S I 2 VERE AR, LR & 2 RS H AT
J& A7 R BRSOk T FE M T 5, A B LR O ik
(LiDAR) BRTURH el 5 7 v, TG I v 43 9% 2 B 4 - rm PR AR
Y, R R GRS M AR . B0 SR S (A 1]
%) DA S TR, M) P M T = 2 06 R B TE AU I 3%
ST B, SRR KO B RS AL 5 5, 36 SR A 1 5 %
5 o W5 GNSS 5 43t (SRR 285 45 T J 2 o) D00 A W AR 56 0 T A,
TP R LA G — . A FREG L. AKSCIEIIT SR I8t
T PRI 2 () i, M S A P A R, SRR 5 B R
WL Fame . WO, DHESALEE . RIS @il s K
HEIBOR 1, ABIMEE R R 7] 52 0 55 [AIHE SR 579 5L 385

2. 2B AL AE A P ) G S A 2 A 2

R AR TR e o, 7 B R /K, s B
TS PRIARAEAL . SEACBIMI ARG « A B S 3R BN
JEVE, R, T mRE M 2R 2 sk, B AT IGE A A
[E] AR AR (R Se R p R, B2 P s it R R S — 8™ . 18

Gi— I AR AR R GE T, ST HT I A0 3 A 100 2 e 2R A5 5 A8 2
YRR HE 1) 72 [F) R L5 10 R Al 4 vt 58 i Z 80 11 (R0
B WL HioKEE) S ABIMEE (WRevit. Bentley) F M
HEEAL S, T bR HETAR G M B Py SR i s 1
1A, BEMS AT wmokG FE 2 SO A8 B 3 ) TR e 3 T o S A
AL, TREEBIMISERY 5 SEARR RAE JUATERS . AL E B
B, NG BTN AR B e R LT AR

2. 32 4@ MEAE BN R SRR B AL

JUTARR R4 3 58 B, R24% B AR 4 A v A A S I BRI 7
K, AEHBRENIETEIEGEE . WEB ST, £k
TEERT, SRR RIS . 1324 Bt irdESE R ELEE
B, W L L2, BEEE A LR RIS R RS TR
ITRBE: RIS B, BA RS RIRPIE . 22
e AR K SIS B i 11 o AL A JE B S LT (3D) I
[F) 1k g (4D) « BLAS BEUR (BD) THZR B8 2 4k LIS B3R Gk, DAk g
ZumthFEEN. BHIEEANRSMERMFER. 3w A
AT A BT R E AL E . (HB LA, SO IE4E. TT
RN R T B, FE ORI SCBRARFAE 5 & 1 58 4 ) A b, R 1198
RO M &, In R AL fns A 5 vE YR ae, tEHRE B R H T =
G, Bahiks LR ARG

3 KF| TREBIMRRHITEHRE M %

JKFI TRETE it iz B T BL 2 AL A 55, fRIFBIM
BRI S A TRE R — SO R, RIKEER — B/ BaE
HHAR R

3. LEET A S 00 5 S Ak A ) 2 Y ST it R

BRI ShAS R IRGEFF L 2R BRI, FEBE A
JEL S 5 A MRl BB R AR R GE . AU M 0 i Bh i e
JELSE AR TR TRV B, SR FH JE LB B Shilo 14 R 48557
2, X LR R A DX AR AT 3 A R A S5 2, 7 A AR AR L
O | R TS LA R IR 55 (1 B AR B 1 0, T S HE N 25
FVHE . MR AR AR R, i LA B DG AL SRR E R
S, IMECEE R UK . H T R MR RIS IS, BIZI A 5
JS7 S 22, TR R AR RE X I ks P B2 Bk o A B bR T
53410 8 322 4 DU 2% (R ONSSHE R AL il 38 B iR
RS2 g AR A JRAE) T FR R AT 2, LA [ A S B DA Sk
I BRAE SE IR 7 SN, AT T RR SRR A (M A B 1 SR
DY, A 52 W SDRGE L B BN 2 4E40E
BRI 2%, T BE T Rp L iR R R IR

3. 27 ARSI 43 4 S5 AR g B X T

DA SR 7 E A AR R BN 7, TR A B R
RS TEAR, BT HWEE R S IES AR S S S = 50 -
AR Y JUAME TR AT B S X X, 2T M= 257
SAR R SR VR 2 2 2 W0 45 T B, A HE B R T LT A L
B IR A0 I DX 42k o o U B AHE B BIMY: & SE % 1 B - 4t
XU B, G E) . SRS R, TR
Z BN NG PEEAT SR i R TR B A T &

188 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Hydropower and Water Resources

IR IR FY
F 9L e 12 WA 1.0€2025 F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

XAl LA Ja A F) B S L, BARAR DL M I KA R4 R RS,
A BB AR AR S B T LUBT . AN ERER I
A FHEEAE, (UEHG OB S AR B AR A T R ABEL S IRAF, /T
Je AT Eh g, TR R FE 3t T R AR R ) Bk 3%, W
BIRD T IR SRR A . RN SE4F B AE 1R EEsh i 1 4
P8 13 S L R B OR A DALl 5508 4, DR 1 B R A KR A i
REFP ARG R . 1 SRS TR .

3. 3P IR T AR5 AL BRI AR 7 57

BRI Z A HORE oy — RS Z BB, 225X R [R5
H, 55 A BRI SRR PR AE I DA T AR RS 5 RAS A B A
R, eSS 577 (B0t L. B4k, WAL 7E SRR o
HIHARE . BURIRAZIVE ., SRR . B AL PRVl &
RATTEF" . KIT = AEEF G, BRNEFHFRERL. (15
HEND K BaiR e SALE . AR N A E B R AR AR
A AT LAl BRAE T, AT S IR SR 28 4
— [ 22 A% S ) K BT 45 I 1) S A ST R R R PO, [ I 3l K
R ST T SO, 40 B0IC 3R T (R N 1) SR VAR SR
BN () LT R IEAEIT) , LR ) 2l s e it
SCPE, BT IE S5 AP A AR L0 Py SLOCHS, ORI AE TREMIP A
A RIS A, HRREAERE L RS HEHBIE W BRI SRS, N
EH@EECE . TRITMEAE . SR REE U ERRSIE R
SRIRMLE R R BT R

4 BL5

GlEERI L. BT REE B AR TREBIMBLAY, ik
RCTRRECEAL . SR m A E A R A OB R . AL
PEEENR BB\ Z BRI AL B . ES R, HEGEE
G IR R, TIBAME R DA AR IE I E &, 72 TG —
LA PRI S A A . AR AR 2 b 5 1 e 2
CAS Wy R AR BRI B AS TE B . FRBEE IR . AN T3
A5 BIM AR —DAZfl, KR TR = 4E M 2B R o w5
R BURA. EEBN R EEM SN B RRK
J&, KR 3 BE AL B R N SREN 1B 77

[5% 3Cik]

(1 %A 3 A1 2 T BIMB AR oy AR K W T A2 = 4 v [/ 3% 11 #F
52 [0, v STRHB A Il 4k 4 (U KD T AR #K,2022(1 2):4.

[210E] 3% X £ FBIME A 5 = 4 L AR 3 A 8 T H N 1%
A 7 A 5 (0] R K W # 10,2022(51):233-238.

[3MEAR, B8 /D A 2 F = 28 ok 43 3 0 4 80K By BIME i 2
AR T A R L1 T #h N, 2023(5):33-37.

(A4 ity 35 F BIMAY 2 A8 b 7 o T A A Yy Bkt 7 s+ (0],
K& T#2,2019(7):5.

EEE

# 2 (1992—-), B ik, B 7T A AF B B ARG AT A
ey KA 2,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 189



