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Abstract : To address the challenges of “dynamic nature” and “complexity” in progress control for super—
high—rise building construction, this study focuses on the application of BIM—IoT integration technology.
A closed-loop BIM-IoT integrated dynamic progress control framework—encompassing “real-
time sensing, dynamic integration, and intelligent control” —was designed. This framework clarifies
its five—layer “hierarchical collaboration” architecture and multi-stakeholder information interaction
closed-loop process, adhering to four design principles: real-time capability, collaboration, scalability,
and cost-effectiveness. Analyzing the mechanism of the integrated technology, it enhances the
timeliness and objectivity of progress data through “automatic collection + model association” ;
improves the accuracy and visualization of progress status by “embedding real-time data within
3D models” ; Utilizes “real-time triggered analysis + multidimensional correlation tracing” to
strengthen the timeliness and depth of deviation analysis; and employs “simulation-based scenario
analysis + data-driven support” to optimize the scientific rigor and foresight of decision-making,
thereby establishing a “perception—analysis—decision” control loop. A multidimensional evaluation
system covering “data collection-status perception—deviation analysis—decision optimization” is
established. Comparative analysis demonstrates that the integrated technology significantly enhances
control efficiency compared to traditional models. Research indicates that BIM-IoT integration not
only overcomes the lag, ambiguity, and experience—-reliance of conventional progress control but also
drives innovation in construction management models, providing a critical technical pathway for the
digital transformation of the construction industry.

Keywords : BIM-loT integration technology; super high-rise buildings; construction progress control;
dynamic management

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 043



FIIEA - KA | BUILDING TECHNOLOGY- APPLICATION

515

A R PR TR 2 A TR . AT S AR,

IS ZE AT SRR . BTS2 R BIMBL loT BORTER LA B B — R ], WEELS (R GHESG T MEIALER AT A
PR ARCRIFN FREA R, FEEORE s Z BE T SLag 5] . 2T, AU S BRI LSS o ised &, REukil
BIM-ToT BlEEEHER, IRADHTHAEINUR, MESAEREN FCRIFN A Z, FHli AT IR RE . FTFSHCR B FERe Lot
JEATERIIE I B SRR, ol BRI AT R ORI A RORERAR, RIS U T A AT st 2

—. BIM-loTRSHNHEMTEIZERIZ T

(—) BFigitBESEN

BIM S5 5 9 AR AE ey B hs B R ARSI PE AL, BIM
SR AL B FH A8 B AR I T e A O B IR I, MR R R
% BB SEWCRINEES BIMBHEE P SRmE Y, B
B CHEEREI O AETH g 5 Bk, £
GITEMEDAR S, Ak, BIM-IoT B & HEZE FH M —A “SZi
JRAN - B AR - BRI ARG, HBOERL “HEERL
PR A, I loT T EIIA S A BIM REFUBTEL ) SR
S, JFEL BT FTEEE TR R, SR S A
Y, AT HESAE V6038 Bl v 2 i s e S ik = P o
(RIEERL M SR, TG PR, AR e
VETC A T 1 SE s SRR 2 T RUR A HLIM P A s FedAsk
ARSI ARE WY R DURTE SRR \ el s &
RS T R MR RUA T R A5

(Z) MEERNEREN

BT “HRWET A, MGERWE T HEMRREH DUE
Fo 8 = B T 5 IAEFI A RFID ., R &S . GPS IR
Bl APPERIE £, SEAPIBRX . ImEHE IR SRR, SEORAE
SCpR. HREE AT B RERE P, M4 2 A5G, LoRa,
Wi-FISEHAR, JHE &0 & 4k 23 Ul o 2 = B85 5 280k
B, AR R 1, B E IS R R AL S I R AR,
o ETL THMGE— %R, & BIMS loT 4B T . £
GG . FREMENOORAL, it APLEECURT IFChrifde sl
BIM5 [oT -6, S8l “HFE -8 S Bes)), aibrbess)s
B EH R P N2 A e (o SE R R IR B2 .
Bl 2ETE 2 Jy RIS ST R, IF A ERESh AR Sk
5, MR S HE TSI

(=) REERTHEEXERRE

ARG R B “BIHEUR IR SR T T, AR R
Thie S EE" OB E, B —ANE %2 FRN AR
Y WG TS, Wi RFID, BI&EE o 3h APP& T AL
IR . W& SHEEIRIE LG, BE RGN FUIGEURIEfT
VB FRECALEL, KRaf 1D SFOCHEE B S BIMAELRREITRC,
KET R G LPRHEE, 76 B LREIEE A BIMER, Hi)
T IR A S EELR X B B 25 i AR s (67 A 95
w0, &2 5 ETaaHdRETa B RYSR, FrE s
WEATTIFEH BIMAL, IS “ B EAESCR AME — 2

.

B SMESERR — (22 R I TS — PRIEHRETEH” PB4

—. MERAWHENSEENIERIES

(—) BARERERENIRESZNME

N B B EE AR 5 2R RO
fiE, PG NTRIMAFHAEN SIS T ", BIM 5 loT Bl
ARG RN A A BIRAE + RIUSCI ORI L], AR L
SRR, 10T AT RFID, &S m o m=msgs, 5
DAPPE | REBITEEERN “DIeRE” I EEREE PO,
G AN TIESR 5 BIMEE A g Fodh W 7 25 (AR 1k 5 8 4 O 1k,
KR GEUR A ZV B AR, 5iRIG RS TERicE, if
W RGN TR, X “HBIRIENE, N THIEN
R, RGP R ASE R G 5 P, HER R
T2 95% LA L

( =) IR E KSR SR S AL

ErXTE R SRR, TFUER” SEES
BEEE AN B AL, BIMAS loT B a i)« SRR
R, SEHUERRAS . RSB R, TR =R .
Wtk L, ToT #dlaZe BIMENT, "lEfs = AR IES T I,
fRR T RAS /N B2 RS, ATARAE L, BIMASAUAR
TESEINBIEE ST HT B, A 4D PRSI, ERIRAS
AXF; RNEMDE. 2LERRE, #eErR257%
Ko EMBLUFHEEE RN GO0 Feim “HAmsm” | R
BIBRRESRTH40% L) L.

(=) EUEEREDTNRNMESRE

FRE BN TGRS 2 . TP RS, BRmEST
Wiy 3R 22 HE LGB AR IR A, BhGHoAReid “Sem il o
+ ZUECIEE” MR R . kL, REUEL T
1A BN 0T SLINEES BIMRI, — B2z 7 B eI R
ICTFHERTIUE, KA RN PRI g /NN o 3
L, 2oz SE DA EE BIrRints, FRdEEE
PEfFEIKED, G BIMBARRHAS R, B ;
(] F 38 P D S AT 2R e, IRFSUR LSO, (AT A
“BIGAER” RAE “PUIRTS” .

(P9) fEiHE ERERERTI P SRRt

FEuS i e B R 2 LT R GRIRR A B IR 2
THEERAIAREL, R B DA + B S SRl A
HRiiEtE s 1, Blegk B, BIMAE-& 5T SC i B A sk £ A

044 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



RIS, B 4D BURIR L a0k, IF4 & ToT WAL
T B TT M R - TR - KU, D9 sR AR AR S
o HIIEYE L, RZUEEAEE S SIETI S Sak s, R
I BIM BT 5 BB e, IR R )7 SRR, (AT 1K
BRI HE] BT BIM S loT MEBARED LR <k
FI = HT - VSR R, ASOR BT T gk A R i S
LR RS A R

=. MARRIFNERGES S

(—) ENEtnAREE

SRR B BIM=1oT @A R 72 18 g 2 3k JE A s v 1) Bz P
B, TdE—ALL R -5 hEgk, FREdERAE. R
AIEAT. RZELHT . PRI I AAZ O PR 19 2 2 5 oAl P R
Fo FIRRERIERGEIARTT, BIREIRIAER I ] AR
T R RSO M ST S TEIRASRRANERTY, I kR
SENLREIE BB TR 2 0T A — B S R bR TR T 1 S
I FE(RZE AT IR, SRR 22 M0 L I A0S ) PR sl T o DA
MR N PE S VRS s FEJR SRR, W T S8 AL s I,
SEHEAT R0R R R A b XS PR R S PR b LR M 5 AL
LA TSR AN IR SRR IR, RW PP
AN R AR S [ 2B m T

(Z) BEEANATNEREM LT

S ARG E R, BIM-ToT R A-BOR FE# 5 20 T Bl
I EAR T, BURSRE R, B A LRI 12-24 /N
IEIRGE R 5B, RN T0% T2 95% DAL, fld 715
B SRS, IRASRANZET, FAR BRI 4 RliA 2
FPREERALE (+0.5K) M=4EnTiil, BEREEEEETt, ff
ZITINI— B KRS . (REAHTET, HAKAE—RINE
FFHFR /NS SEIN TS, IFRRIESN 2 RAUA SRR, U IR
e R EE . RETILER, BARKRIAR NG R
T AD AU S EIR AT RIS, SR, SO
SN TR RE ) KR 5

(=) BENZSHkES R

BIM-IoT il A R A B A PR T B 1 b 453
SRELFE, WA KM A SRR G . ERARYUE ST

243t

T, I H B AR A nT R s B, O i et v 2T
RS A R, o T, BT RS T A i S
PREITHE TGS 2GR (EES, L AE Web S LR
A BIMBFLP NG, 18 70% WEAEUG F LHR4LE
Fo Bl e O A B R IR S5 58, B FARTE T AR, PRAIRCER
FF40%. TERBEBCIE T, HEAIESR4E . REEIRR
&, AISEEL CHEEE -2es - RE MEBETE . HRER, #5
BRI RS ST e R I, ma R TR RS
F RFIDHRBIFE T HEZR 70% (IEHRER 95% ) , SR NITH SR
TGRS, FRGUT IR RSN L ZE; [N BIM 458
(IFC #30) 5 loT WFEUR MRz R, T & E Gl R
FISCHERcssRl & . BHEN, S2ETEFENREI2 22157,
i THFAZ AR T, WEIREAGENL, TS ik
BB AURIEEW R RIRSIEZE, it T T AR PR S AL
I8, TS KHBEFIE N R AR A AT B8, JEIAT “Rum
RS TRRIHET N, &F2n, vIEARe, £
JREREE . CTPRFR . NGRS L 5T E &1 0.3%
0.8%, H/NELAVAERLURA; FRT00 H H TRk, SRR
AIRE MBI AR, T RO TR BT,
FEMCRRG . NN PRI TG 2 AT28, HR I, BeaiRe&) miTRE
mET RRANE S, SRS R ETE (SR
FHIGPOERTR ) 3 HE L, JFR “SERI , B “BIER
BRI BB S B vk b, T CEOREET M, B
TRAMATIAREAN . BIM=1oT flGHA N e 2 a5 TS
RO T HEGETR, REFEERARERS S NP, (1
ARG, A A A L B LR

=

. BRIE

ASCH B R U LS S OO A, RGO
JET BIMEWIER (10T ) @& HORM R ATTS, TP T “HER
B - WU - HORT S EERTIRESE . AR E—
PN 5, e NTEGE (AD) Bk EERTIAR,
BRSSO CHIR AT E R, RN TT R T AR R R
W5, FERBARGTIFNIRER, 50 BIM-ToT BhEBORERAL
TRAUH ATz . SR

[11 =15 . BIM 5P BERIEARR G R IR (). BREFHEARBIHT L 2015(6):44-47.

[21 Ty 1230, A . (EE BIME AR SPBEME AR S (S THE NS TST (0] J - b - 2506, 2022(14):100-102. DOI:10.3969/].issn.1674-3024 .2022.14.034.
(3164 U |, % BIM BGRB8 W R A R (0. PUJIEER | 2023,49(11):71-73. DOI:10.3969/j.issn.1672-4011.2023.11.025.
[41BEHE I, el . BT BIM SR B R L 5 5™ E MR G I S 1. HURATRSHOR |, 2024,20(11):109-113,119.

[SHATIRR . PERTHE AR, BIM A ARLER REESE TR [J). 2@ ATHE | 2024, 39(1):94-96. DOI: 10.3963/].issn.1006-8864.2024.01.029.

[6) X1t . BIM S8 o0 i 5 AR 5 TR A ) A T P O SR 2R (C /7 R 24 2024 AR5 RAE S (Z). 202414,

[713% & . 2T BIM AlS R B AR RS THATFLR S (0] KT EGEM5 L 2023,36(6): 159-161, 164. DOI:10.3969/j.issn.1673-1131.2023.06.050.

[BI5KPE | e | THE . FHAELSA T R EE IS BIMEAMRGATSE (J]. TRZWF L2020, 30(5): 9-12. DOI: 10.19298/j.cnki.1672-2442.202005009.

(917K el CRATEL D BIMEOAR GBI ERIZS G (J]. 3RERTI7 ,2019(20): 341

[10] XG4 . T BIMBAR R S W TR 0], 28R L 2024, 31(8):88-90. DOI:10.16330/j.cnki.1007-7359.2024.8.33.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 045



