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Abstract

In modern construction engineering, large-span steel structure buildings have gradually become iconic achievements, and the welded
ball grid roof with beautiful shape and perfect stress performance is a key technical difficulty that requires in-depth research in
construction methods, measurement accuracy control, digital processing technology, and other aspects. This article is based on a
specific engineering case, with BIM technology as the core, focusing on key technologies such as digital processing, complex process
simulation analysis, multi block assembly and multi-level synchronous lifting, 3D scanning, and unmanned aerial vehicle surveying,
aiming to provide reference technology innovation and guidance for the construction of large-span truss steel structures.

Keywords

large-span welded ball grid steel structure; BIM modeling; Digital processing; Construction precision control; Process simulation
analysis; 3D scanning; Unmanned aerial vehicle surveying and mapping

T BIM £ ARHEB X E EEEIK N R EE BN IE L X5
FARHR

PALF

eSO UR T B AR A, oI - 7% 1T 529145

=

EAREALAZFT, KELNEMEAZHRAFERRR, BAREELL ZEX A RRGITERN R R GEA EEH
AL, FEARLI H, NEHEES, HFWIERF T @FRRATL, AETRER AR, ABIMEAR
ABS, BGBFHWI ERIFHGASH . 5 RRIFRSAR TR, = 42488 A RAPR 40 F R AEHARIATIRT,

S KB B W AR M3k TR A E R4 #1545

KA

KIEFEIF IR M 240254, BIMEAL, T L, 3T EE4,; TG ASH,; Z4iafh;, AN
15|87 2 IR

RIS G ZR AT HERA. KEHE. i
TR R A, 2R A USRI AR SRR H %
TIVEREN(E, BHRR D S EREFROR R R RS 2RI,
REE N TESMAEE LR, Z2F T Eavk, BYF
ZAERSAICHE RIS ROR _ERRoRE THERL, BIM £
A o RN S BAE IR T TR, 8
PR SE R T ZEARIRE &, Al BT RIS EREER N
A0t T2 SRR

[fEEENT] BAF (1979-) , B, PEILTEAN, K
B, SRIREN, MBEEEFNIESINR.

2.1 ESMAR IR

FEYMERE T35 B/ SR T BIM N, EE:E
i 3D-4D-BIM i-¥I[F1 BIM [EZFREHERD TS2BR L, HZAR
HEE A AN T BIM 155 [545FE, K BIM $0R0 FE 2
Wit PR, oW TEES a4 B, N, ek
PFHATTHE, ESN TR T 2UbrEm, i
WAREN . 25 /KRR E AR BT
2.2 E NI

BEE o EEF TS BACRIZ 5L T, BIM HK
1 TREIE N BT A BRI BIM
VEAME TEARIARZ O R 2 — o MEASIMEHE T 5T, EPNE
BT 2SN TR, MEREET. EEHUZ4EEN
ST H BRI R,, (EXERE TO5E . IEASEEH]

11



IREFAREEE - £ 0% - £114-2025 06 A

=N TENBRR TR RN, 2t —2
E}:F/\% o

3 ROIFR: BOMGREDLTEESIK
ATiE
3.1 TIEMER

g T RSk B SR S IRk TR AL T R B i
HMFHEX, (T OB X R R IR 2 L RS
B, HOEEOTEUE, AT E kI R LB AL
M, H AT s RS iR A i s s va .

ZIHAFBEERATENSTITRE, EEE TN
PEFESERIX . FFREE . AWTRETRIA X A N 2 2 4R
LERLA N EAREEFIHOHE T o B2 25 I AR 4E K F 1E 28 &l
2[RI IS EE MM TAREE MO TE R s RTS8 R PR R
L MIRGES T E NS 2Pk O XK K a5
5y, WRULAFF RIS, TSR RIEAE T A,
AN, BEERR R Q355B, TREI HAR =5 (B BE I e
TrIERE .

I H R IR E TR 4E 5 AP EZE X FEEUX (A
X)) . FEFREE (BIX) | dbFREE (C X)) DLEALIX (DIX) .
NS R D BERIE TR, PHErERE TS
H, PRI TASIgEr oA,

3.2 REFSH L
3.2.1 # b ds B

R b FR R B SETAR ~T 4 186 2K x 53 kK, FFHRHIAE M
Q76 x5 45 @426 x 25 RN, ORI EPREE 26.9 K. X
— XSRS TS A =S A e, RSN
FESREE A2 [ AR
322 £#H KX

FEB X B ST R E R 530K x 92 K, R RS b
@89 X 5 & @426 x 25, FULLAAREIRE A 30.1 K.

323 PR

UL X AR TR R AR I, HSm R ik 204 0k
X 187 K, TS 076 X 5 & @457 x 25, 1O
EbrENERS 42.7 K, I TR E RIS ERR A E 4,
3.3 AP KRR R

A TSN AN TR, TEERE T2
22 T0kbk: SEFaE bt | IR | ISR B A5 PR,
DU W TARZEE A 5SSO R R e
3.3.1 A MR

IREEERTT A, FRERSPAR B EE R, Iz
FASERAR RS A TR, AR T,
T H B BIM BRI T =440, efbisit . w8 iE THL
WFFFL, FH(HF Tekla PRI TREFERE, SRR
TG
332 MRS Em s &

A TREFREHEE R, &5 6000 1, HITEE K
TR EE DA R — M S B D2 . THE s T Fay )
VE RS, HIom TOng BB, TN
gy, [FIRRITERIERE S, PRI,

12

333 FEREL=H

TRMBELEEEE R, R ANMEZERN, A5
AR R ) M PTRERIIREE R, (F A FRRII 3%
T WIS, DUEEERE O], ARRRR R .
3.3.4 K%M R 36 TR AR BRI T 424

KEEEEM AR XA B PRIt 2, 8
X B AP FERP RS, MG o SRR e
IRPR. (AR, FARITTOPHEARBE TSP R
FEAETARGL,  HB e ST S TR T 25 bR
SR TSR, TSR E T SRR .

3.3.5 M AL BAE )

AT RS R e T AR Rk Ra e, TR R A4
SIS BIM FREFTAARRIE:, 5ol MZE 3T E =
UesE(r; Hm = 4O RROR SN AR, et
A2, MifnEEHE T 755,

3.4 KEFARNHA

TREPZ R AT BIM AR K Attt R R, Bk
AR I NA
3.4.1 FFm TH K

{5 FH Tekla BRI AR EEAT = e, YT 545
fEREREIAF A ST B AR BIM 3 ARSI 58 Ak,
RSB RIN T S TIESE, HoANRE,

3.4.2 8 7% T ST ARALAEE DA

It BIM (5 EEhE X Tt R 70 DL, (e
BURTRER, B TR, RN THE LA,
TR AR R E I RE B R B D TR RS St , K
WEHRTHHE T4 R8O
3.4.3 HAF R G BAE EAEH

BIM 2L TT A= 4e 8RB, i BRI A 58
DAR, = 4O AT R SEIUAS TR G, FE LR FE (R
ZADUSEIHEEE, (FHIE T AR R R 2R
3.4.4 RABM AH R

T NI RELE & = 4B ROR, ATHE
TR T 250, AT 4mERE TR, Bz
SRR IR AR, (E0JR4: TR TEREK.
3.5 REIB=R

8 VN R S S B B LA A X AL, TR B BIM £
REEGE THANLE S, ik TSRS FalE T —
FIEARMER ., M TR T B3 T o FR s, BIM #
AR AL, T adEsiib, S, 5a%
HOfIIE T HE T R4 5ATE . IR RIS s i
RUEEHR UL T EEAN RIS 2TEG), RS R EE
= TR (S BB R &

A4 1RO AR RS EE

4.1 £F BIM HB X EIREKN R EREMETF

T HAR
W 4E S Midas fil Tekla Structures X4, W58 FIRALL

BIM W%, BRAEAE SEAEERRL, L TRl THOR
FAREEDIRARETRRABOR, REEASE FERST, M



IREFAREEE - £ 0% - £114-2025 06 A

TR TN TR SRS . [T, K BIM %K
BT SRR, SO T a7
B T — BRI S RSN T RS ET 5, X —HR
BT RN T R PR B (RS MR, H RS
B AR Fgit T 245 T H6R .
42 EF BIM WEXTIFEHMMUEHES AR

KIESEEM 2L T T 28 %, R BRAE AR
(FEA) § BIM SR ARG 22 X HLd et fn £ 24 )
HARFHRE ARG TIFSY . TERE TR, 85 BIM B AT N LERE
3= R R T = 4 TR, (tibiE T 57 A
Bt T HESTITELSR, TFRAREIFEZIT.
(R AsTEANGE MfasE e TR B, R R
I TN, IR TR WS T L
KIEEERR R T HE T rh i fa . X—atigrh, ik
W T 2P0 ARk ES I T 2 A SRR, 3R’
TH T HE T 224 AR KE .
4.3 ETF BIM iR RGNS HIHA

FFEHET BIM AAPRIE I A GEFoT, IR H K
SEERBUANE T TSH— W= rs R A, TR
T REZR Izt S AR N BIM AAPRAUEAF AR, B hseal T
AT 5 SERTT S RIS HEDURT . (EBhZ IR,
TGN AR 2 2 ER R S AT RIS, M
TR T AR 2] X — R HEI H R e
Trp, SR = SRR B T 22, b T I HOR
JERZE R
4.4 EF BIM W= B M 25 =l H A

WA 225 R, RTINS | A = 4R i (3 4
SH, FREES BIM BIBREILA ThERERT 2= [AAE EE b Talh e
H, BAMES, HTHERNSASEALS BIM FEiSRR
TR, BRI SRR SR B M. 5T
R FEI, RIS BORRENS Bt s 2R & ER 1T 4
VEBEROMERE , RORIUIE T g m s B ks B LA B IE Y
IFJRR . X i A 2 ) 2R L T — E RIS
BRI S, TR T IR E M TSR AR & .

5 BIM $7R bz F B B 3 20

BIM SR AN AR HERK 2R E T T A R S8
LT Mgt S T BRARS AR CE A L, RiEsT T
T REE e . DU BIM SR IR EAI 289347 o
5.1 RE It ES KA RLBR

BIM BRI =4 755, K i AR Ry ]
UL, BERT TIEHH BRI M. 2T BIM &
TREE, FILUSHRC R T A SRS, A
ISR R AT R IRIE, Ao T rh F 5 22 (RO,
SETt TR AT AT K
5.2 i Tl iR ANER SHES T

BIM HREE&E A T RIRINIIAE, REWS BRI
TRENE P, G, @it =4 s P
SRR T (eI, AT T3 M n T
PRz PG R, A5 BIMAS R THE 05 B 53T,

RESAREIR FINE T BN o R M AS T, $RR Rl
HRRDUAIRS, [EARHE T ek Ra s e KX o
5.3 B2F I FfE TH5E

T BIM FUEIRENEC AN THROR, SZBL TR
TEERYREE TIER A sME, HB sen R TEUEL
CTZ25, KIESRA TERBEN TA8ESRE, 1IN,
TEMETHEE, Bt 4uh{Le s BIM KR RGO S8 i
B TR, SCHl THE TR A R .

6 FiLERE

TERESFE LSRG TR, AWFRET BIM EART
JE& TRAMUHE T SBRORIR SR, BUS TBEmME, M
o T AR S St M AR 2 AR i THROR S 3
6.1 U MITERHEES

i BIM AR NS AN THORIORFFT, Sl T
RIS FEE RO RN L. S5 YE SR AR
FiR, #IT RGN LR SRS, Ml T al e
I T T2 A .
6.2 EXTFEMSHESH

XA BIM =4S G IRIC O E IR, e T4
SRR RS TEIRS IR, b T S X BRI 24 [
HARTH T 2RE, (R T FR 2 et St .
6.3 MESREEEIET

F277 BIM AAFR S5 A2 123 I U FFLS & BT (&
A, HUEISOIESEPREERAR, ST A T 15
BRI St RN, =4a80eiimoR n FHik—
PR T S NE SRS HIACE .
6.4 Tt AWML AR B B

HURTE R B I AEHE T rh 5 ATE AN, ARz ]
CERI = AR, NSRRI AR 25 0T MU S THR At T
AIEEEGE TRy, HEE T RANLEN S KiE T A e
VS

AR, HTARORE, KR ML LHE
TAE AT DA — SRR OFL BIM A5 AT
ERRE . WERMIRILE S, MR N REALAOHE TR A YA
Z, SEBUHE T ey RIS 5l . QHEEITEA
P SHOCRROR I 27m R Y, (R EsE R R
B SEHAL . OTF & B BNES TS S,
A E R T ) SahERN DR, A TR T
PR R R ST s

S 2 3Lk
[1] AH0C AR S IR e R D0 ZR (0 (I VB 2225 . N7 AR . ki b i 14
11,2003(01).

[2] KRESEEHEE 22 iR RN B THERME 5. g skt i
T I EORTIT4,2024(02).
[3] KEEZEEEEGIUENIN SR AR AR . KT 4+

ARSHERT,2024(04).
[4] RSO E RN LR OR I Y. TR A E S
& B RY,2023(11).

[5] JREEERENATHE THR. G080 EE50HE 1.,2010(07).

13



