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Abstract

This paper studies the dynamic feedback and information construction technology of tunnel in karst
areabased on BIM (Building information model). Firstly, this paper summarizes the application status
of BIM technology in the field of tunnel construction, and analyzes the particularity and challenges of
tunnel construction in karst area in detail. Then, the paper deeply discusses the analysis and feedback
mechanism of tunnel dynamic construction information based on IFC standard, establishes tunnel
construction information model (TCIM), and realizes the rapid extraction and accurate analysis of
construction information. In addition, the research also carries on the research of tunnel dynamic
construction multi-source data information, including data acquisition, pre-processing, fusion and in-
tegration, and the application analysis of these data in tunnel construction. Finally, based on the above
research results, a highly efficient and accurate tunnel dynamic construction information analysis and
feedback system is built, which has functions such as real-time data analysis, early warning and
feedback, user interface and interaction, and provides comprehensive information support for tun-
nel construction.

Keywords

BIM Technology, Tunnel Construction in Karst Area, IFC Standard, Dynamic Feedback System

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 518§

B SERH MR B O PRUR  , vA H X s TR I A 24 MR 2 PR AT R K R B bk, A5 %50 T
BORAELUSERS, SEGCRME T BRAKE S R 224 R I, R T 50 SRR (BIM) 1A X b
HENA 515 B THA BN E R, BIM HoR DU (5 BB AT RE 17, RS i T4
BT A ERR, A T BUNIIA e TR, R R BT R, Je L AR R T 4 3R 4% 1
TR RGBS . SEAESR, EAAMEETIS T BIM HARTERSE oh i AR . KGR E K 7E BIM
R IbREAL {5 AR BT TS B, TR EREE “ RN+ A BB AR,
BIM HAR L H 2532 RO TR T, 0 A1 2E37 BIM AR SCHIR I 78 RS2 bR T2 A RIhBif . 4R
M, et VA X B T R R BIM B F I8 FE Y THT 1 B3R 125 SR B L e Tl Pt A M s i

IFC FRAEVE N BIM R MR 002 —, TERS AT F R, (E7E BRI T op b T 2B M B . A
FOBRTEIET IFC Rvfe, $RZ MR A TS B0 h RO, B STBE i 105 BB, SeILfs Bk
SEARICRIER 0T, FE0FTO TR ML o I, A b R B8 . i T W R0 e T ) e 2 PR A5 B
O TR AT SR . K, SRR AR, WERIOBRE SN A TS BT R R RS, LA SR
AN T SR P A A TS, A K R B TR A1 AL T R
2. BIM S AR{ERFEHE T RIS A

TEBSIE A T A8, BIM AR IEZBHET AL, S AL  BhA M SOB e 30 . Vi RAL 7 T
BIM HeAE i =4 BT, AR DUV VLT B ERAL %, Yue Z Z5[2]2E S B4 BIM BEALIEAT V4R
Wk, AL T T % M TR, BIM AR S M BRI . S S, e 5 R,

DOI: 10.12677/mse.2025.142052 480 RS TR


https://doi.org/10.12677/mse.2025.142052
http://creativecommons.org/licenses/by/4.0/

A 5

KT IR . Hi T e, BIM SR T EWFEEL . B&ER, SOFisgeg .

R BIM BORAE RS it T B — 2 ORI Im ki, JUHAE S I DX it TR . A
XU R 2%, W B, R KEE HSHRAKAE, 590 R0MK. RESEHFIRE, LiL 53]
M LK ZE BRI KBRS . B AR AT HL T KR 0 S 80 THERE K, T ek R A . (R
W, CEEXRRIEI T XK, SRR BIg, T EE A R 2.

PRIt , 5 ¥ XIS T it L 75 78 705 FE 1 o7 52 2 W At 3 52, SR P e it R A BT ik i R e ke .
BIM BOARAE M5 BALHE THAR, v i X BB il T (g o s 58, A B RGBS . 32 i R Ao

3. £ETF IFC fRfENBEISKE T E R0 th R RIEWHR
3.1 IFC fRfEERRiEE TE 2B B PR A

FEREIE T T, IFC Bt i B (et 115 2 BRI 5 584 . BT IFC At (B E it T (5 B AL (TCIM)
RE % 4 TH] 7 BRI o ORI FH B T o R v ) & 5 U8 . U IFC A rh R SEAR A& 1% e S0, vl AR 2
TERSIESEH . MBI W DA S5 AR A = 4R . I IFC Frdfl, BOTHEOE. W T . Hos
Bh g8 5ok B AN FERIE RIS B REW SRR — gt — IS B R . 235 AR [A1 0 M 36 T IFC ARl RS
TR, RIS TR B . LA, IFC FRuESR M T 50— M B St AN, (T AR 2
GNIH 2 507 2 A fE B EARZ . S 3X -8R, oy DO AT TR, st XUR: PP TEE
BHEZRAME R

3.2. BRiEFSRIEEIHRE

BEIE B TE A5 BT 25 T IFC ARk RS IE G A5 B AEAT, B 1L 4 i A a2 B i Tl e
AR RS I BRSBTS AST IR IR N MR T A R E TR R
FMEL . REFRAHEM, LERITTRMEHRE S, FORERIEM B S, BaBEET IFC frik
FREIE It A5 SR, S = AE AT AL M SCIR AT o Rk e A P R G, e A i) £ SR 3 AT
N, W RS VAL i T HEEETINAE, JFAEIRR . R S e e MR, Dt TR SRR SR

3.3. RIBHHIZ TSI

S A B8 T8 B &5t T AR B0 M S B AR G Lo AR BEIE It T (1 2 A fE AN 22 I Mot o€
AT AR T L7 I K S P R, K S [S] T FU RS T At T S L MNP, BOE T HLEATE R
{8, IS B BlE AT . Gl ST AN A R GE, O RS B A R e A8 A B AT AN 23
Br, —BEIEANMER B IS BME, SRR BUENLE]. FUEE BB AEE . WEfF. APP HERSE TS SR
AR N G WBITEAS S5, IR SRR BLAR TS D0 5 A B, Ao sl B0l T 07 5%,
ok Ak B it PO RAT 15 DU HEAT BRERAIPP AL o PAN 5 RUR S R Gt ARFER LA AN DA T AL i) A0 A B
ftio JEIL B AU B, AT LA M A AN S A R BB T A TR, SR L AR, JEN
it TR SRR PSR

4, BIEESHE T ZERRERAR
4.1 ZFRBRBEBNRESH A

FEREEAAS T A, ZIERE SRR, Wiz 5E BN EZKE. X0E 0 R EORIET R 5
Beihs B CHI . MR, T H E SRR EEAET I . MO B ST T . AR A S S L
P, ORI AR R AR, A RO A i A SR SOBRBEIE AT . BPIRAS, PRI SR TE

DOI: 10.12677/mse.2025.142052 481 RS T


https://doi.org/10.12677/mse.2025.142052

A 55

JRaM R YRE . R KA. il T H S SRR SR . N RS, BRI R A B
OrBCAE . IXUe(F BIEFE MR T REE T A SEI S SRR, OATH A, R A SRR

42. BR/EBNESSHH

R ZIREIE RO, WA RAE . MR RGRih . A TidREFANE
ZAM, EOREAL W REGHIBIR T TR, WHEE. . BOEERN Fw e
M5 R FREE,  DARA R A I B o T A S (A dE,  TT DA SRR i T AT Y, G AR e T A AT A
B S AR AR T 2, DTN DT e T a1 22 A RV o R ST B M T 50 5 o T AR L fR 5
A DL} P e 3 1 AR DA T TR, R B SR it G SO A . TERR I [6] 1 S, BT
BIM [ IFC brifE 57 1 B8 it TS S B R G0, RIS o0 7835, 33 7B R
e (EHTRIENS 2 S hEE TRETE T, @A TR, i TSI, REERmAI A 575 3% S 2R
PSR, AL TET BIM (BE B A M E Zh &t 15 BB MRS, XIS 2 5 % A X B
AR AT S I S T, i kB R, AR IR o R R I B T AR ) 2 A AU
ZRGEX 7 AT, WA RS SR A TS, A ROB G S S R A R R T
RN

4.3. ZiRYRERERERTIPHNR ST

ZURHUE A5 B 455 S BENS 2 4R TR T 2 AR, ERRER T A E BN, 1R
INE[7] 3 HF LR S A vt S BALHE TR R, RHE R S TR e &, Horhah & Eh 840
SIS S B A0 3 SR 2256, 3 PR A2 OB & 5 2 SR, Ox B T 1 o Xy e 5 9 5 XSG A T T R it
Bl T T H G R ECEAE, A5 S ITH B TR, SC R T R, PN A S,
I A it L SR o R M A AN SR BORE, S R PPl i L R B B R A B R, AR
i TS A Bt A dE . AN ZUREUE, ISR BT EOR, D mi FE B SR A T 0 i TR
DUBEYE, ABh ORI, W7 SO0 NS N TR E S

5. BYE. ERNBENTELESITRRIRARGEE
5.1. RGERRIH

FEA W IXBEIERE T, M — Ao, RS TEE o LR B AR FEREE, HILAE]
157 AR S AL TUE R G0 v] UG s Bl T TP AR RE 1. 10 T2 v X RS TE TR PR B S . ANT]
A UL L2 B 52 T A B PR 1, et N\ L R A i T ERE XS Bl T AT S A M . ARG R
AT BIM SR B DL BT A B TARAE Bt @i SE BB SRS, R B M. SEIHR
T BUEBAN R Gt 7 M5 L& T B SRR BEE N T sh & R b5 15 BACEOR, M a iw X BEIE ) =
YE TAEHLPTRERY, PR AR ERBEE S HE AR BT B R GE, 3 VA X B T it T s
BTG, WK1 PR. e SRBBEIES) A TE TEREE B AR L
52. FEMRAR

N AT &, TR T A X FREE BIM SO BORBET, BIESEEbriE 5 =4 TR PR
WHFE. 4, 3T BIM JFREhA R S5 B TEARIT, #ak IFC b s S, 2R BA
LU ARG teAh, P REU TN SN, RETEWE LRSS SR . SE i
MRS T A ST . B R B REROC R I BGIRTB mos Em EAR I 475 i F U1 R 2 I
RSB ROR, AN BB i B 55 B T IR IR IR &R o FORBRE NI 2 P

DOI: 10.12677/mse.2025.142052 482 RS T


https://doi.org/10.12677/mse.2025.142052

“ ® ] = Q g @ © 1l
SHKE HWREN ZRES KESH REER BERE CHEE ATEN AGEE ARbl sMER

Geowg, _ (ERARL ———

h:

-t i1

Qanum
!
A
Osnsen v
B8 / Omiurax QIZURR )
DELEUKLR
856 /856 8/ i
FEfAEmm (N Oz RAEEAT | |
= RYEFTRY T BB AR G s oL —
283 s saRaE Q) -] i Y
65¢ ﬂ 283 ]‘_-amma 1 C oze O 2|
¥ - /‘ﬁ., 1,’ | -

Figure 1. Intelligent platform for tunnel construction monitoring in karst area
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Figure 2. Technical route of the platform
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Figure 3. System architecture diagram
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