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Integrated Application and Benefit Analysis of BIM Technology
in Construction Management of Large-scale Municipal Traffic
Projects - Taking a Municipal Project in Sichuan as an Example

Zhengquan Wang
Sichuan Tianxia Construction Group Co., Ltd. Chengdu Branch, Chengdu, Sichuan, 400000, China

Abstract

This study utilizes a large-scale municipal transportation project as a carrier, applying BIM technology to construct an integrated
information management system that encompasses design, progress, quality, and safety throughout the entire process. A high-
precision 3D BIM model is established, enabling multi-disciplinary collaborative design and effectively enhancing the practicality
of design schemes. In terms of progress management, the construction organization is optimized through 4D-BIM technology,
successfully shortening the construction period by 95 days (saving rate of 7.21%). An innovative BIM+GIS integrated model and a
“pushpin” closed-loop management mechanism are established to enhance multi-disciplinary collaboration efficiency. In terms of
quality and safety management, BIM models are utilized for visual technical disclosure, significantly improving the first-pass yield of
construction quality, with the pass rate increasing from 78% to 95.6%. The application of BIM technology has achieved good results
in project quality, progress, and safety.

Keywords
BIM technology; municipal engineering; construction management; collaborative management

AY I S —— ‘F. A-l—¢ . -
BIMFEAREXETHXENBE LEERIERNHASR
RYS [N 1 Al
= Hr—— A )| B B 4 61
FiF4
VU)K E A S F A PR A B RER A E], HRE - P BGER 400000
Hm =
A FBERA TR GER B EAA, SABIMBEARMEERZIT, E. g, 24023 REFELEEKEZ, £5
DG ZSBIMAER, MM EAT $ 5 bR, AZRZRAFTEGERNM, EREFE &, @id4D-BIME AL
TR, RAGELIHIOSKE (FHET21%) , A1#HEZBIM+GISE AR Fo” E4T” MR ETHEIA, SIS E L
Rz FER7I, EREZELEE L, AABIMBER T TR KL, KEERSELRIH—RRMLE, S FERT%
RITFE95.6%, BIMEARWEAEIAE T, #HE. €455 @RI T R4 AR,

XHEIA
BIME R; THIZ; ETEHE; WEEE

JKGEFRT S R BIM R, (e 2 T2 e i
Risit; RS DR AREROR N AT RO EKEEE
HoKEL, I LEEREE. Lu W5 " BIM 5%F
AR A= RORIR LR G FOREZRRISCENERAR, M B RE B R R it
TSR, EIMFTEMET IFC iR ERIEE. A
HEm G . ALHEBY R SRE I 1Al AT oA o
M TS TR B RSCRIR, 4D BRI AR . i
LA R SN LRI AR, $REREET BIM P
EI-E BN P S T .

1 5]

[l

RS A ISR, T TARRIEES )
MBI AR R, S A TR I rE
A EEXMEDIRY H 2 E AT E F55K, BIMERIEN
EFUE R, ATEGE TEEEREE T RS TT
%o EWNIMEEE BIM BORTE TAER U E L TF A
B X7ikaRE M et RBDK R TR BIM fERaIR
IRARGE, SCOUE TR T EE T Tk P e B

UEEHAT TES (1988-) , B, PEEFA, Git, 2 LIZLIL
BRTRIE, METRRE. TREE. TRIBIO. VAR @I 4K 23 AR, B LT LR

175



IREFAREEE - £ 0% - £1641 - 2025 £ 08 A

60 K, it i 60km/h, =285 1B 1.45 AR, Hrib )z 0.51
ANEPTERER, TREEIEN TR, 2ok Aa% . &
RIS, BB .. SME &L oh—K, T
WE RN R TR, EorE sk DIE S Tl 2]
it TR TRITS A, DA E FIPA 2T 5 A BIM H0K,  #i
THEEEL I ERE =4 BIM BRI, (ZER% TR
RTIERLTE . H NES R . TETES K, WREITED
FAEFNTEEFS, Bid BIM &R, fE0%a MALTEE T
XS, IRATNRBIEERRE T XS, SFMALHE T 48050t

SBIMBAREMB IR TERE RN A
3.1 &I EE

BIM+GIS Sk Rt S M = B S5 T S e
A, SCHIZM: TRRE M RSHIIE, ha —4eE
DI TR B E A UOMERT, (e |, THEARRA=
HEPD S T ERER S, bR AR TER
— ARSI AR RS . 5. ILRET SR, E
WrbRiCiE s, MAHHS AT R AR, KRR
SFH R, AR, BEL AR S & Navisworks &5
LAV MERIET, %E “REREE" F0 “RERIRIBR™ R,
AGMEARE LR AR, E R =40 E
X, RS E Rk, HERERRERS, R
THABE Revit SFETHREER I TREHEE (& 1 FR) .

B 1 NBEREMERESERTANRERE

DIAZEIIRE A, it FBAFIH BIM $ARIREIH 35
begEmiE s, $RIE T 38 WAL %, BRIERHE =%
B TS, RF A BIM BUR (I5 H 528 Bk
05 900 vk, HA IS THRRS R AT LA 25%.
AT R A BIM B, Fiigitrhoes & A sE s
MITHAR 225 IREENIRE 3 ¥R, FEIEA 98.7%, ZRdrisitds s
RS H R 95.5%, #KAF T BIM HiRER S
ey 2 PRI AT e T 5 T RO R FE A EL
32 HEEIE

FEARTIE G, K TR (WBS) (EAZG, H
A TR RA TSR ATUES, HASMESRT
ME— () WBS 4@fi5, 1Z4mA5F1 BIM 18 b (R ID )2 28 [H]
CrEERTREE, BT “UEE - BN - R =k
(EERCEFEIR 2 . I Microsoft Project FX 14 4 1Y 12
FETHI Compp ), FRREHAD BIM = 4B T 4D (=
176

YEREA + ITE) ) BEAR, RlARE ARBERER, R%
BRETHESEN IRE” | ELHEEN “aE” | B4
SERRESA Y “ERET RIS TR, HH)
ETE BRI SEPR R R R 2 Al e (4nlE] 2
FR) o

[ RIIWBSH R |
FKEXBIMIERY
[ YRR |
v
[ Microsoft Project ]
v
[ 4DEEMAEIN |
Y -
[ Tumwsmss ) | IR T |
v v
( sazEmsn ) ( wmwpszaEn )
v
( mawesty )
[ AR ICTAEE |
v

[ #EamE=E |

( m#Tmesx )

& 2 4D #tEER AL 3T LB

FEREFER E, TRE FRAFI A BIM BT RE T8 a0k T
T, BRI e T As, U iehe T 55
foRlFrtE, FRATA BB R T AR RS, EIER T
e, RAEBLZ PRt R, AhASFHT BIM AR (S
B, BRI, 1 BRI R, ZHERERS
THEETHRIM TR T, TRE R e e T 1317 K, SEFR5E
B 1222 K, THATZ9% 7.21%, %7530 EE S Tt
VIR T, HAH BIM SR m THITIZ0% S nf 3R A

4] Ta

S= X 100%

o

Hoer: Ty ABERATHITH, Tabsibrognk TH. IR
HiEd BIM HSOREEhAR R T 95 K, BliE 1 7.21% K T3
T2y, SCHL T MESIH A s H e s . [,
FEEETTRIE AT B T4 T 30%, HAMRIHEFT T 50 IREEST
€, FEAER T BIM HOR{ER & B T AR AR FR 4R (L
FKPTTH IR FRCR o
33 REREERE

TiH HAFIF BIM PHRIE &, By THRT “EE”
(Pin) AIBRIAIBERFEASALE], A ARG T e B
7 BIM =4 B AR AP B Rz BIET” , KEdERRID
KO BTEGRE, S NERIETRTEE SRR, Il R
RS, R R A ERR, JE EEBIR
P OURSFIEE, AR AR B FER R AR, T

Z i)



IREFAREEE - £ 0% - £1641 - 2025 £ 08 A

H DABE T I Oe v Re, dEar o E 0 I T2 BIM
e, B IE T TR (A3 A ) S
BIM TiEE B AKIG (5 4-120F) WEEIKEGE, &5
TA TR — IR GG &k M 78% 12THE 95.6%, HRTHIEEE IR

2.6 N HHEAHRGRT T, OB T B R
52 Gh k22 4B, 3 H NEEM R A E 95%, 7 H NS
100% 13K, 1ZEARASa TR 3 H L 7 HERSCERIE Y EIER,
B A EEHRATHESIA, TR TRAR SR,

&1 XEETESHETRISEERPITIILLRGIR

X TRIFFA | RIESER | SEBrdfes | SEBRGET | THRITHR | sebr T | THi = .
WBS 4L TR | A | A AR A
W CCTENE ) e | wm | mE | mE | R | G | (R | R
Py e
WBS-01-01 ma%‘%‘%m 2023/3/15 | 2023/5/30 | 2023/3/18 | 2023/5/25 77 69 -8 BRI LA
Tz ¥4 .TUN-001
LR T g b ERGE
WBS-02-03 - %ﬁ%ﬁ%ﬂ 2023/8/1 |2023/10/15 | 2023/8/5 | 2023/10/10 76 67 9 BRI LD
L ¥ BRD-012
42 A L7
WBS-03-05 | Ezjﬁfi% 2023/6/10 | 2023/9/20 | 2023/6/12 | 2023/9/15 103 96 -7 R .GAL-008
WBS-04-02 | B E sl | 2023/11/1 | 2023/12/15 | 2023/11/3 | 2023/12/10 45 38 -7 &5 K .RDM-025
3.4 HipthRSEEEE AREFARRTEAS, i TAELRS, HERASELYE
T CREhE L s &SR B, THHE AR AR (HES, &A% 0.8 Tt (¢) , T4k

AR =M ILERoR, R BIM AR h & T
Bahmre B s, A T IR E &I BIM A5 A,
I E A RIS R ERER, SRR B e
B, mEhi. SWREDDRE, JRTEOrEEIEEIS . SRR
EIRE, PulELMRFE. AR, EEERNHESZE,
RIFEFE RO TR, BRI MR E R,
PRI RERHE TR . TR LRt LR R
BIM ‘P&, hFIBERSLBRAR, EE R R 4D
BRI T, B T2 “52a” B “WEE” ,
it AR BRRIN R4

BIM ‘P& 72T “[EiT" Kb REEILS],
HRIRE B RS 2RI BIM AR B R E 4]
E—NEET, EEEHUERE . U, AR, RSEH
SIEREESUES HER R REAN, AT (FEL,
Bl ) HRHEREEES IR, TP LR
Bk .

4 R AR

M TAERNEE &Y, BIM HRFIGEE RN Aty
KT RIFMEFRGES, WHEL 4D-BIM SRR RE
1, IR TIAYEE 95 K, Kt (i 3 B A m] W
MBIy, FERORE I, TIH RIS 32 A (R) ,
T gsEERE R ARE A RIS RS R IR D
TR TR D ml e AR

D=RXx (TO—Ta)

R RRTIZHE , TiH HIE&RR d (0T ELEE
FHRE TS AE A RS EEE AR, THEH D 4 3040
N K, HEIRFERETE A G H YN 300 JoitEL, DRI

WOV LB 129G = ¢ X AT = 0.8 X 95 = 7673

TCo LRETHE, (R THIRAT, TIHERRE TR A BT

T _b B SN E BRI AN 92y 167.2 T3 78 ( NTH52991.2 75

+IEMEETIZY 76 TTT) , wRIL T BIM BORTERS4E(L

AR A HT BRI E.

5 45iE
AU N TARA RG], SIE T BIM £ORME

TREmT R, 2. ZeF NN AIME, PIRIESE BIM

FORAEE By TAR R mTsE BT AR S D 95% . THAT

297.21%, FIEEEBCEERTT 67%, AREIERHTE A

R RS P, TEMEL e, AT BIM FErynil

WRERER, Athds T EHRMACE, B TN

HR s eEHEE 1. BIMEBORKIN H, AiE LR

Kataft . B e ROt a5k

B30k

(1] Xk, A, (R 5. JE T BIMBEUR AR K ) TR L
Bl RG], ZKFRLARIRE,2023,41(5):170-173,134.

[2]  skT AU, TGS/ TR e i TARBIME AN IR FE ).
HrEZA 7K HEZK,2024,40(14):79-84.

[3] las MU TR, . B an e R R R MR B 7K
L A AR R ). HREVKR,2023(2):43-47.

[4] Lu W, et al. Digital Twin-enabled Bim for Smart Tunnel
Construction[J]. Automation in Construction, 2023, 145:104657.

[5] . BIMBORTE B TAE Y e B H R (o R A[I]. ME T
F£,2020,39(13):268-269.

[6] L EREE, AV H. BIMBOR By TRV Lt olod 89 HI[].
i THAR (1 #32),2022,51(11):45-48.

177



