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Intelligent Optimization of Construction Management Based on BIM and Swarm
Intelligence Algorithm
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Abstract: Under the impetus of the "Digital Construction" strategy, the construction industry is undergoing a
transformation towards digitalization and intelligence. However, traditional construction organization and management
still suffer from problems such as information silos and low efficiency in collaboration. This paper proposes an
optimization framework for construction organization and management that integrates Building Information Modeling
(BIM) technology with swarm intelligence algorithms. Based on the digital twin model constructed by BIM, it integrates
multi-dimensional data of construction and introduces swarm intelligence optimization algorithms to globally,
dynamically and intelligently optimize the construction process. By establishing a multi-objective trade-off function, this
algorithm can efficiently solve for the optimal solution, significantly shortening the construction period, reducing costs,
and lowering carbon emissions during the construction phase while ensuring project quality.

Keywords: building information modeling (BIM); swarm intelligence algorithm; construction organization and

management; optimization strategy

Wt FE 08T R IR s A R, OB T g ok i A T e TRERR R Rl R, N
M JSE XU TR R, R ST LR I TP AR AT Sk e B g VRN R GHE K IR 51 %, 1247
b R 5 E T A2 9 S BRI . RS REE  BAS R  S RO S £ 5 AR B AR AL
NRR—F Bk, EREmIRH 7 B EE” AR, SEES R, KEdE . AN TR RS
B AREEER, e g diEiia, MHa@RmH ffere. MR REAL K 428 d i 3914 B
P,

WA BH: 202549 H 24 H

REETA: 2022 | R EE KRG 5B H (2022CIPT017); 2022 | N8 E R s R EHI H (202235424)
F—E#: HiE (1976—), B, Wit, FIFEIZ. E-mail: lyt2006@gcp.edu.cn.

WEMEE: MEE (1993—), &, i+, Yifi. E-mail: zhengty@gcp.edu.cn.



28 Digital Twin and Future Cities \Vol.1 No.1 2026

SR, A0 R SME T 2H 2V PR S Bk 5 B o A P BEAR A RO AP e 0 25 B o A% B0 AR S A I
H &3 R GHR TR AB 5 N T, SH—RIRaM8m: (O E8IBNE™E, %Kit
T\ SR, S gESEET T B R BE 2 0 LAAT R, (5 BB R UK B 5 R |, R B R = e, 4
T EEE S #, (2) ZHHRZRT, M. #it. M. WERSES 507 V@ b oA & i S
M DUIE B 2 2 AR AR (3) ZNASMaRIAE 7SS, MBI TR . PRI o B o R SR
FORBURE s A BN ST X L BR3P S0 2 i eIt 1 07 2L,

MR T, @55 R (Building Information Modeling, BIM) R4 K (I HE 4 i 5 = 4k nl 41
RRE 7T, MONFTIEDH &M BUE B R . MG — 83T 6 1A . BIM nPEIUH B UAE S P8
JEPE. B AT Z AR RS T ER AR, ARUeistEs Tk, BB FET/E. HHE BIM
EFH 245 B TR . AD/5D it TSR n] AL R BT, R E AN E—— RO R Y 2 5 ()i B 2
AT B BT 58 R UK L RF—— M RSB B R 1248, i THBAALL “ A& N, HARE
IESEIL “H AR IR 7

AR, N TR H R R ETE, WA BEAL. BERM R E N RIR S, ERAEE
B RGARA I L BB ERIE M. R RIS . SRS AR R B REAT y, ATAEBE K
FA) i 2 ) R o R R A SR B R At - Ik, 1Bt 598 (Genetic Algorithm, GAD. FiFHEAL (L (Particle Swarm
Optimization, PSO) VLR GE L CEM TR . WIRTEAIT R 7R MR IR, (Hix it 4
HAERATE S HURR. 5 5 SR R S5 ), PR T LA S B TR Hh 0 SIEB B FH o

[RLE, B BIM $AE 1 2 S B i 5 B A e M A v R R B R B SV AT VR B R, A — N R
KB —HE SRR — R BE R SR I PR R, 2 S A it A BRI 1 ) IR BRI GRS
BT LR, R —E5wEM. T BIM 5HER R EAN I THLUE B Rk R, MU Tk
Bl 5 EER G IS, a5 N, SR RGBSR AR R SRR, BT R
SR R S R A VR S RS B SR AR R T R

1 MRIIRE B

1.1 BIM AR T ERF AN AR

PER S RSB % 0 HER, BIM TEHE TR BE RIS CHUS B 2 . i i e pl TAE
IYREER 5 IR L) AD-BIM B8, 151 H [ A AT it T A PR AT AT ARA ARSI, A O e TR, R
AU T () (et () 5 2 ) b 58, AT DRt T, Rk 7 AR« 7ELR Sl BRI 5D-BIM HR,
ST TR S RABIE A CE, A H A QR T SER A M ST EE ). B, AR
Sz Btk P A B RIS, Z G0 T RIS A5 HAH S R RROAS 22, R A 42 1 B L e SR A B o

R BIM HiAR I H SR8 77, AE LA il A 2 e (%) S o 7 P AT T 19 RAZ ok, PR T e g o
R R Re SR e . 1 BRSNS R R W, M ETEE T BIM BERL R AR A e A 0 E
P BR TR NI 5B HIW, XFh “QI0IKah " = 20, mT R b PR ilbrie, LT
2RIk T R T AT . AEIE, S WM A Rk, N TIHRES RN Z Bis. 22000100
R AR S R, i T B R R AU TR BRAS . . e S5 E 2 E Bis, 2 AH. MR
U S 3t 5 Z P BRIR L0, fEX PR 4ERE . AERMEME 5N, AWJLT LS RrA v Rea &0
%, WMOGENRIEAE, N RER T E. Fik, WER BIM AR 24805 %N IRs)
A0k BRI 512, Do It A LR D AR 78 £
1.2 HEREAERFMACPONESEERE

iR EiRBEEL, BLGA. PSO AIEEE % (Ant Colony Optimization, ACO) JNERIREE GEMILE
e BT ERR N TR TR . BRSO S ATREY . X AR A 0 FB AR K B 2R I T
B ) A GO BCE AR, @RS B WORESE F A TRHA I B R BIENATA, TR R BIAR S [H)



2026 £1% F£1HA BFIE SRR 29

AR, DoRG 2 RBP4 /s, ARG N TR RIR A 7R E k.

SR, I 22 U B SR E S B TRE B R 58— R B iR AR A R 1) 1) R

(1 USRS ZHEER IS TR T K B e SR . B, PSO Bk HRwE
BERE ., 2227, GA HiETHE X XMESERE, RESHIBRERBERE, HIHEAY, W
W 5 SRS RIS AL (RIS, BUIRSICEE 2218, ™ B 55 EE S P R S .

(2) RAGSIORS: RACHIARGE 2 FEE DR 2, M R T R X, Rk LIRERE
KIGFE A RE T, ISR R 2 R i R A A5

() WHABCEAR: AR, SR sibr TREBH, HREERR M R FER K, 2L
W R i T PO R SER ZNAS R TR . MR . R SR YR R B R R, T
KPR TH L BT e B SR ™ H S

EEX BRI, ARG FE B T2 50 ()% 2] (Experience-Based Learning, EBL) IXzh AL
REMR AL, 2k B A B S, SIS . U SO B PR LS 5 BN R 3 B AL s £
B, I SRR RN R R AL, S E RS2 3] S kE, VIR, £ B AR
it TARAGHE SR A T s Rk g it TR

2 BRUMHERSRIE
ARBFFHIEE T LA BIM SR GEECR LR BE R AE SR IEEN TR AR DB B AL TR B ALK R,

B TR g8 PR S “ NI S0 37 R PR ST B SR A 28 RE D AR B Bh S S B I T3 R 4
BARACTRE T A9 5 AR TR, IAAQRBE RS BL, i T/ B RE AL AR IR 1 o

#x1 IEESRNLRE
Tab.1 Intelligent optimization process of construction management
5 IR BARGAE
1 ZURHE R A STHCHR IR S I H A d R A PO, M e IR Y
5D-BIM %7 2= A fi Y
2 PeAL H A5 5 S il BT H BART R, € X2 BRIk, FFs0E 4% K i

LA AT

3 BRefiib s #isey e BIM B i TREHE Vv, A 3l EBL KT RE R fE
AL AT 27 F 5

4 DA TT S PP 5 55 E X SIEA RAMBIETT SRHEAT RE B R T R B A B S 2 YRS
LREVEAL

5 25 RS RIS RV G5 R T4 T 07 500, FFAEIA BRI fil A AR A 5
SRt

21 HIEERS BIMIRELE

eI R MR A T RS R SR, DR R — 2 REEVEIL AR T H ARG 2 IR e i s, DA
I R BT AL) e B ST RS P B R S B A AR AR AR . RS E AR DA T 4 3K

(1) Bl Q@M. 450, PLRSE i ENLAHBh &+ (Computer Aided Design, CAD)
BIARS =4 LAY, s SCT T H B AR S Y& 1 .

(2) JiTHHdE: IREEVEAIROME T8 S0t IR TR@ R (MEMEEXRR), DA
SRIINTT WM& AR BERIE B, 2 Rt 3 2 ) kA

(3) BFEEERAEEE: & &L T WG REER E F53) T NE. VMG Y. MENEFEE
KI8T, O~ 5SD-BIM I RRA B A% H T REFR AL S HF .



30 Digital Twin and Future Cities \Vol.1 No.1 2026

(4) BG5S R : W RPEARRER, i LI SR %0 2R, DIKSET
JRSE VR T3 12 5 PR T A X AP

ML) BIM A6, 1 LABIR A GE R BT 48— RIS A 4B . fEdbid R b, SR ft
71— Fr A Cldentification Code, 1D), -5 41 3t L 1Sl Klcafes e A0 A Sodie e S S sh A4, AT
T FRHEL & I 8] 5 AR ZE 2 1) 5D-BIM v AR A . R AR AT IAL TR, RS BaEn i 5
DA TS AR e — B R IR AT Lo R TR
22 ZEMRMHRIERT

il T AR FRIE T AR . BRHPBORRS S T 20 2 A H AR E S RPN S 2 R4
THE. ik, AWHFREE T2 BAREEAY . 2R AL 02 — MR G AR F(x), Hodid it
A5 R 5 NS T ARG — DIFIMA RS, HEERIEN:

F(X): T _Tmin + C_Cmin + R_Rmin + E_Emin n Qmin_Q &)
Tmax _Tmin Cmax _Cmin Rmax - Rmin Emax - Emin Qmax _Qmin

A Tinax A Tonin 73590 4 B AR R It I 18] 5 Conax A1 Criy 20990 9 B KA R /Nl AR s Rinax AT Riin 7231
NI KA /It XU s B A1 Ein 73 AN 5 KA 850/ CO2 HETBUR s Qe A1 Qi 7331 9 B LA 5 22 it T2
#; T. C. Ry Ev QNI T HA. il TR, CO, HEBUR S it T & .

Fr Hpr R oe Lk

(1 TS /M S TR T B B2 H bRz —, i B 2 He b 0 A P2 i
4R T, SREIUH AP .

T =min(max(Tg +D;))=min(max(T,,)),i=12,....,m (2)

A DiNIH PRRITE SR FFEEI ] Toi A1 Te 20O 5 1 TG SR AR (R ANSE A 1] m DT H
22 HE B R

(2) AT /MO H SRS B RARRE A, Hoh B AR 1 5t T B AEAR G
PO, WANTR. MRLSE . WU 255, (MR A IR St LIREAN G ], Wi sk Mok, A
o [N, TEEBIIPERAMBL S, Bk N EREEREA .

C=min(D§+14 +T;) (3)

j j
R, Do WEHENA: |0 NINBRA: To WIEIAA: Do fi o4l | Wumahiss | Fdrhst
AR T
(3) FRRBAR: AL T A 5 4 T S s ST L, S T O e
YT Rk, DR PR
} (4)

QPI, =at’ +bt, +c, (5)

A B, QPLNRESHEEEG 6 O9% | WUESHIFFEE 8); a5, by AT o e B2 TR — KR )
RE R HL

PI,
m

0= max[i %



2026 £1% F£1HA BFIE SRR 31

(4 AR 2 “X” BB, BB CO, HFMUS S i T B E B 55, il
R T3 %6 SRAIT REIA R R 5 B4 PR ARBRHE -

T (6)

A ENIUH ) CO HEUR: Eoi A1 B 70 5 IR H ) ELEZ AR 2 CO, PR
(5) MBS AK: PLi/MUZRE RIS TEEOY Hbr,  BEARITH AT EERIER R, 1245 & 15505 18 1 I
HEE AT 2. SRR 2. SHKFEERIR.

Pd

—\2
- R _
. TF, +1 E(R‘ ) R
R=mm|w x|l-——— [+ W, x| ——— [+ Wy x| | -—————

TF,., +1 Pd(}? )2 max(R, )
(7)

s Tee M Temax 28 BT H (S RTE 2RISR RIGTHER 2 R NG —BEUKF: Pd AT H Rrti
R ROVt R B Wiy wo Wy R

AL, AR F5 i 2 PR A R SRR, TP @A R, IR FIR . &R THEsRSE ., H,
TR A 0O 1 T TP 5 e e MO oC &R, b 7 TR Sy Blftas EIRIRE 1 95l
&, REEGEG AN A THAZSR TR 700 H & T, 8 OR H %584
2.3 MEBEREEXE

AR TR EBL IKS) BB R BRI S, R B A SRR 22 ST, BEOSAKHE P 9 A RIAMAFR 2R
IS E5EL, S E WS ) o R RE S R A (B I B BRI 2 R R R RE /1, A R0k
G TS SRR R, RIST 15K 78 23 PR 2R A 1A e N\ S 8 A AL i o

SRS R R

(D) FFwiiatt: HR A ) AR 1 2 P /NN SRR A IR, L HR R /N & 18 B AN A 2
&, GEIUERIE SRR R AR, RS EGRR FE N R ORIE AT B, ik B s s Fkf 1k
1817,

(2) o) RRERAD K it I A 1) R B SR Ry AT A B A 2, 9 G P s v e 3R R 45 L B R ]
R R R R TR B be . ZmbS i B R it AR i) A 9 3 mT A B R B0 1, 7 (4 R
AL

(3) HyXig4T: £ Matlab 5 Python SRS HAT AL B2 . Bl i R AR R Sl ik g, 154K
T R AR A AR R B B AR e R AR T B MR AT B AR S, B IE LR AR, R R &bkt

(4 2555 BRI TR % (RIS E AWK, 556 Hbr R Buk 2 A
7728, A4k T, FRARBE VR tms . o SRt BOA R BRHES  SeBt T8 3 B e Ak Ak .

24 HERIFHSRINEE

XSS BEAT 2T VEAS, PR N AT E B B VPR Bl A R At 3 AT TH

(LD @&V S EARAGHTE T oA BRI TR PR 1 GO, EDW 2 I 77 28 1 92t 3L
R, R IRAGR KR .

(2) EEVFL: AT REATE . e VERAT PEAL . ATAT MRVl 2 2555 18 07 S A8 LR it T 72
R TR, ERERIEA TR . BRI AT AT S 2 At VA U 2 S R Ty it N G R PR



32 Digital Twin and Future Cities \Vol.1 No.1 2026

Bir) s aim, HibR e ek,

(3) BB AWHPATERES, HEBERRE . MRESRSEREAMEDL, AT BEE BIM 5
R, FOHR AR, AR RN Ty 5, SELPAIIAVE B LR B IR T T L B AR S E N
PERTRIGVE, BE LI RO 2SRRI, PRUEITH R REAT o B, R BT, R0 R] R 5T
BIM #8Y, I EOFHa AT RER RESE, PRI A S 3 L AR it TR

3 g

AT 72T BIM SRR BERA NI TSV E A R IAR R, RO 1 AL Gt T B
BIM. FFEBERE AN I RIR . Zk RIE BIM S22 45t T 4%, RA EBL JRa) BUFER Bt
FOEITREAL, SEBL T LM ). Zhad. BREE T, AREIRERERNFN, SF498 T, &
RHA . WD RHEI . RS Tt — D e M 5 0%, ST Re b KRR 2 B

S5 3k
1 BRRLE, XSS, BRid, S5 @BIURHS A ST R R S U FNE A T[], BNV, 2023, 4403 T
1): 491-495.

LANG S Q, LIU H F, CHEN J, et al. Research on the co-evolution of building technology innovation and
energy conservation and emission reduction system[J]. Construction Economy, 2023, 44(S1): 491-495.

[21 =), Stk UHOR. EMErr R RS TEREIL BT I]. @3, 2017(11): 1-8.
YUAN F, CHAI H, XIE Y M. Towards a structural performance-based architectural design in digital age[J].
Architectural Journal, 2017(11): 1-8.

[31 xlmets, sk, Wkt g v TR H i T 5 B KI1EAL 5 Biva 0], Besmscek 510K, 2017,
47(24): 37-47.
LIU X W, ZHANG Y C, YAO S S. Research on risk assessment and prevention in the construction stage of
construction project[J]. Mathematics in Practice and Theory, 2017, 47(24): 37-47.

4] AL, ERR, BRI, S5, — i a0 3 R e AN LES 2 R R R RESRVA D], Fe L2k, 2023, 44(3E T
2): 146-156.

LU Y, PANG L C, CHEN Y S, et al. A swarm intelligence algorithm for UAV path planning in urban
warfare[J]. Acta Armamentarii, 2023, 44(S2): 146-156.

[5] ZikT, 2%, whim-r, & FET oot SkmilissiE it L7 &2 B[], Abstii s ik R
4R, 2024, 50(12): 3720-3728.
LIR N, FENG X, YAO Y P, et al. Multi-objective optimization of airport runway construction schemes based
on improved genetic algorithm[J]. Journal of Beijing University of Aeronautics and Astronautics, 2024,
50(12): 3720-3728.

[6] ZHENG TY, LUO W L, HOU R R, et al. A novel experience-based learning algorithm for structural damage
identification: Simulation and experimental verification[J]. Engineering Optimization, 2020, 52(10):
1658-1681.



