T H AR (IS0 20254 AT
32 CONSTRUCTION TECHNOLOGY F54% FE8

GRAKFE A K4 NURBS W @A R &
BHERFHEIHEARS

BEE AR E AR & ,m B
(1. PEZ=ZRERARANA, ¥ KRR 430075; 2. v E=ZFHEAWEHRAA,
W KA 610218; 3. TR R A, W KA 610031)

[(FWE] £ 226 R0 H ST R K85 NURBS fh A SR 240 5T R B s e, 4 —Fh il & 30722
A H AR ) NURBS 1 4 B 52 B 4@ it THe AR 507 24 BoR 658 s P A L b ) SE BT fb it T48
S TEBEESAE R, R Revit, Tekla 20014 T = 412082 315 T MIDAS Gen,3D3S 2550 1 64796 F 12 ; 729 B2
ZoE R ST = 4R E AR BIM-QR £ XA T PERE AT R AZIGUE , S 2R Y T O ik idh AT
NURBS [ & B5e A5 w4020 BRI, ST 204 AR T O NURBS [ If 42 50 2 A0 5 5 4 254
W52 LR TG L 45 H % 2 5 @ FTrs AR

[ REEIR ] ML ; 5T ; R SALAE BB B2 = e OB ot 1271

[FE4SZE] TUL7 [ XEtFRIRAS] A [ XEHS] 2097-0897(2025) 08-0032-08

NURBS Curved Reticulated Shell Assembling and Lifting Construction
Technology Based on Digital Twin Technology
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Abstract ; The urban canopy of Jinsha Performing Arts Complex project is a large-span NURBS curved
reticulated single-layer intersecting tubular steel reticulated shell. A NURBS curved reticulated shell
assembly and lifting construction technology integrating digital twin technology is proposed, which
integrates the intelligent construction concepts such as digital twin technology into it to realize digital
construction guidance. At the digital twin level, Revit and Tekla software were used for three-dimensional
modeling, and MIDAS Gen and 3D3S software were used for verification and calculation. At the physical
twin level, based on the three-dimensional scanning reconstruction technology and BIM-QR technology,
the component processing and assembly are reviewed and verified. Finally, the method of gradual
expansion and gradual rise is used to carry out the step-by-step cumulative overall lifting of the unequal
height of the NURBS curved reticulated shell. Based on the digital twin five-dimensional model, the
installation effect of the NURBS curved single-layer intersecting tubular steel reticulated shell is ensured
to meet the requirements of structural safety and architectural modeling.

Keywords : steel structures ;reticulated shell ; building information modeling ( BIM ) ; digital twin;3D laser

scanning ; assembling ; lifting
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Table 1 Main characteristics of digital twin
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Fig.1 Steel structure model of urban canopy
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Fig.2 3D laser scanning

ARG AR, R Tekla 55 = AERIRUER T ST 1:1



2025 No. 8

R IF % S B 28 A FOR 1 NURBS i R W 7 PSS 38 T 1t TR 35

S BT RN R T 2 s R PR R —
Bobe BB R A TR S OIR S HL R AR B R Y
BYA
TE=AERE R AR R v, il T3R8 AL SR FIA

N B2 A VF 22 MR i X B I A SR A T
B RS Y TG VRN — AR A 4 IS 2 AR
HEAT | PRHCR % >R 46 3 A Bl A7 P W b B, e
JOT R B A 110 B R R N S A Y M
Fo R ASSE Y AT S5 i B e R e, n] TSl
5 TR T8 B PN O MR 7 A DU B0 B 2R
VISR, A B3 M 5 1 25 R, PR IR s 98001 4 ki A
Al 3 iR,

—_—  ————

—_—

3 HiRREREHMEMER

Fig.3 Laser scanning model after data denoising
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Fig. 10 Deformation analysis results of assembling process ( unit: mm)
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Fig. 11 Deformation analysis results of lifting process( unit:mm)

12 fsEfEiEX

Fig. 12 Strengthening measure area

RS NS MIN B € T (=3 A ED A P A ol S = e
IR TE TS A BN 0 &/ S ) e M1 Y N G L
FESAR BUF AR S A T B A — A
AHEER, SC Y G B S ECE R B ML B 5%
7R B LT AR R A M R SR R A7 i
(RS AR S i B T A i e S e R AR 11 22 1R S 4 4L
i, EE B RN G ST AR AR R A A e
B RL G 552 . Fe 452 IR 2 4 UK 1Y) S s
T 2 IR Ak R 43 AT

ST M FE A EAMTACR A 2 £ 500 R AR &
PLEAT M T PR3 A1 1500 8 47 20k b e,
JRIEMFER A 2 f 50t 75 4 2R AL E 17 Hh i B

2,90 FH 10 5 750 R 4 TF 5 A5 oAb B R
TR AR TR S A E A 13 R,

E13 RBABSHEFHE
Fig. 13 Layout plan of lifting points

1) 7EiRSE T RS T DR IR 2L , I PR AR T 0.
JC 1, TEIREE L 45K LR PR T AN 4R T B 2R M g
THEAAESR TG 1 P2 TH Al 438 22 38 58 B, fHH P
AR RE A, PR THIE ZR T S R R (B
m) IR BORAR TR A A5 5 R R Y
P5E T i 22T s A I A7 L5 R R (] 25



38 il THEA (FF3E30)

5 54 8

a T AIT I P
L pTevk;i2

b #RIFFEITIRTE. 'T

¢ ®IHILL, 28T, ®IF 4 RIFEIEL 2, 34T

T3t

14 EEMFERARE
Fig. 14 Lifting process of roof reticulated shells

BT RGO TR TEHI0 1 BRI T2 4. 15m )5,
BFRTE TG DR T o0 2, PR e s $R FF
BT 1,2 A, YRS T 3. 6m Jn, B SR T IR 4R
PrEPR T oT 3, PR e UG IR AR T 1,2,3 &
Je, RV R [ 202 T 238 G w0 I 7 B AR B ot &2
WITHR T, J5 AN 42 20 58 iU, B B 32 T I e 4
Jiti, 5E B R e 2 2 T R T 4R TR R AN A 14
Fis .

2) BeARPE TS 3 AR, O THAT A
ity Rk, A A 42 T Il A A it 5 A R 0 RN B A
R FHAE R G0 8 00 45 18 FIR E T AR A8, IR BR
PETH2E AR e s [76 425 0, 37 P4 T Ao R v mT R e A
WY, QT ERERGE RS E
JoiRfE IR T, AR S BUE AT AR Y &5 1
SR IIE, I 82K 2% I8 AE Y, 0 2 W 8
i U U IR F A S B T 54 A i 10 e YA
AR I EL R B FIEHE TR 1 20%,
40% ,60% ,7E T.LLTCIR B LT ARSI = 70% ,
80% ,90% ,95% ,100% , 1. %5 ITs % PTG 4 0 it 125 41 2
o e om B, B0 Ay GO B 58 s I
IR A EER A5 T A RS
TCEE IR AT G AR T A% Ol ) B ARG RS e v, 7E—
YNER BITEOLT , RS20 G0k, Ao 2 25 44 SR 4 iR
A IR AL 1 2 B TT B I B 445 48 AR TR A% B0, ff £ T
B REE R A R BRI AT B b i 2k, 447
PINEEZ R A TT R B I AT RE M A S
ANTRIAG B I5G 0 , IOE e AT o 2 B, % U0 WL 558 4% A
HAFB B, 0B I R AT B S A DR 1 2B B TT IR
B, @I, EIEX4R T B, 3 F NURBS
o A o e SRR B T it T AR AR R R
AT B T 01274 SR 1 S B A | 4 2 D 2 4 T
SR & , SE AT i T B, R
LT ARAC IR 5 43 B M FUAE B A At R S PR T
TR SR SR AR Y 2 R A B, SE IR T A K
Iz P49 SEC s 03000 R XU I i Ak R A o AT, B T T Y
W PN A A A T LS | N ) I AR AR AR

FH B S W A | Bl 48 T 2ok 78 ] 25 58 1 i S
b€ e TP 1 kN 5 B AT B UK (I E R A AR
RV A A 0040 W 0 4 T 0 2B AR ASUA
LA 15 B,

15 HANTERRELS

Fig. 15 Tiltmeter layout and installation
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