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Abstract; In order to investigate the wind uplift resistance and failure behavior of the Continuous
Welded Stainless Steel ( CWSS) roof system, a combination method of static wind uplift test and
numerical simulation was adopted to compare the differences in failure modes and ultimate bearing
capacities of the CWSS roof system with and without sliding support imperfections. The wind uplift
resistance response of the CWSS roof system was simulated using the finite element method, and further
parametric studies were carried out based on the verified model. The research results show that the
initial support imperfections can significantly reduce the wind uplift resistance of the CWSS roof system.
When 1, 2, and 3 supports are removed, the ultimate wind pressure is reduced by 10. 7%, 23.3%,
and 35. 7%, respectively. Reducing the width-to-thickness ratio of the roof panel has little impact on
the overall ultimate bearing capacity of the roof but can enhance the flexural rigidity. Increasing the
thickness of the support can notably improve the wind uplift resistance of the roof system.

Key words: continuous welded stainless steel; wind uplift test; sliding support; numerical simulation

parametric study

RS BN it & TR R i AR 2 [ L SR S S I A NIRRT R B 5 ke A e
PRS2, 2 T A AN T B AR 2 2 (e S ek S e e BT R TR AT R A T BT R TR A - S i

%5 H#A.2024-10-08 &[] HHA . 2024-12-31

ESTR WA 2023 AEARHE T FEEHEHH AR PIRI B (SGZJ0Z00J)JS2310864) ; 7 H [k H A X T S BF & 1R B (2025BEG02023 )
FE—1EE ARG (1982—) , 53 WRILA N B EF9 A |, s G AR, A3 el I A | e s a6 25 5 T O BIF 5

« BAEEE TXSL(1985—) , B WAL Tt BYFRBIFSE 51, R4 75 R AR | 554 el B W N O T RO AF 9



12 LCI | A = N S S SR S = 1))

2026 4F

PR VR A SRR B 4
JF8 J2 T R G AE KU A R S S PRUABLAR Sl
FBLA& 5 R T MR H R sk > R T AR AR T m 2
HUORISAL ., Tang 254 X 42 A4 2 1] R 40 TP AL 4%
1 e AT AT RIS, B DG R T AR AN ) S
BRI R, JE805E T B (A2 ith Y
SCEEFFRYNIRE IR FHEL, TE45 8 R 1 R R T3
b, AT RS &R RO AR AR S e s 29, LA
FELAC R A 1) UL 5 78 5 ™) Luan 56 % B A7
B SR T R G BB 7 RUABLAR IR T ) A fr A5
R, Z BRI R AU T 0 5 R G, Min
SEVHRI T — A T 4R R R SR R B S
JAE , SAB G Bl S EAR L, B TR T Bl F Al
IBRBURLSREE . Seek S5 HFFY T 1 7 Bl 1 2 i 5=
45 S EA KR FE RS2, AT 1A Ak e X R T
AR BIFENE A, I g 25 Ml B IC St 1
AR R DL, Garifullin 2 BF5E T B4 £
R RR A I BUMAR R 3 T, R PR B S T AR e
AR ES s AR . Xia 260 SEad 2 RO BG
GE 1 HAL B 4 i R T A RO SR fr R A, R
BAEARAUE (/NT 500 Pa) FIXUE 5581 8l 328 )
Z ARG R

SifL55 4 TR IR A LU, S 2RE - ANE59 ( Continuous
Welded Stainless Steel, CWSS) J& I 7 #f 725 I 3 &5
R AT 2k LA H o 0 B XUk REC R ) RE
FIUT L AR IAR 2 [ K O AL R
BHARANHL O™ | #E CWSS il R G, L A
Bl S S — R A % 4 SRR 2R A B Oy S T
ARSI S M Z IR B 2 4 i 4 SCRBIE L
T ok R T 3 A58 RE 7 A AR AR X AE T S R
R IR CWSS 2= RGPt K da tERE R A =
KEBAER TR B R AR R 2T
AR S ) AN P R 2 PR R DA DR A
BB RE S

AR S 3 1 VB S BT 5 RIS 1A A
Bl SCER) CWSS J2 1] 58 48 AR B IR AR, o3
B 1 ¥ 2l SRR ik i %o T 0 KUAE PR RE RS2 e, A
FEUES B, $878 T OCHEE5 i S 500 )=
T AW PR AR 288 7 52 i LA

1 CWSS E@ &4 KBk

1.1 KBHE
WF 2% M2 B M 435 46 TR it 1 o+ 96 WA s 74 )
(GB 50205—2020) "' JTJ# T CWSS R RS # A

WA, IR B 1 (a) Hoi T AR RS 2%
PHCETER 1(b) PRYFELZSFN , G2l R
AFE A I R A PN BB IR 1l £, X J AR Y
AN 1 16 - A8 XA iy 2 LRSS g, 2 T
HARR NS4 m K 7.7 m AL 30.8 m?, JET)
FREMSHLIERIL 100 kPa R, Wi K 100 Pass,
R0 LA 700 Pa 1955 9055 A0 % 2 11l Jin 4 28
U G IR T S I ERS R 3F 60 s, SR HI 2
£ 0 Pa, [A]B% 60 s J5 TFAGTE N T — A7 2, @i
WL SRR N A B AR S ok AR S 2R
TR M R v B IR I k3, Il %
e BIRAif A, Sy Mk I a4 i 7, 3 v e 8 A
2 M0 AR 22 5 A8 [ 4% ( Linear Variable Differential
Transformer , LVDT) 3 5 il J2 1 5 0 1 1/4 B547 &
LT A 5 AN A2 e SR Has DN J=2 T 1 28 1 2
WA 2 s, Y , TG 1 fefm — 2T
BN Z BIPFER LVDT, LA K AR T it il &35 %
PR, T i — 2B A 5T Bl S i B 5 3
Wt 1T 1 AMREIRE AT 1A B IR B 145
il XTSI REER T 2 s e
M SR (P 2 il €1, C2) , DARER = T 2K 3K
B FITCARARE ST AL

(b) FAE
B R R A
Fig. 1 Overall setup of the test

eI I ) A% i IR 58 B R 235 MPa AY¥R
ZEVHRERIE C140x 7020 2 ] i, B 2% K B Ny



531

TR T Y 45 - 255 1 S A B ) AN B A 2 TR X PR RE DS 13

= LVDT
1130

4000

| ! o | !
250 514 514 $14 514 514 514 514 514 514 514 514 514 514 51825

T

7700

&
*
f

1 L1-w/12-x S1-2/S2-x 4351 A E 1 A 2 19 LVDT R A8 F v &
2 5 (AL mm)

Fig. 2 Instrumentation for measuring (unit; mm)

3 630 mm, [ #E 4 2 040 mm, R 304 N
B FRRRIEEE R 0.5 mm, W30 5 8 [FIAE SR
FRPRIEE 0.5 mm Y 304 A5 800N T 1 8,
CWSS R A 4 ) 3 S RELAAE R (B 3),
B SIS A 2 AN EAE R 4. 8 mm KN 19 mm
1Y A BORET SRR e AR 38 2ot e HL [ 5 7R
TR SR b e B Z [ B B 2978 600 mm,

A

K3 sl s
Fig. 3 Detailing of the sliding support

1.2 REER
2.1 3R LR )

RO 1R R P AR WL 4, FEBS
8, R AR IR A 5 T AL 01 8, TR 1)
BB N 78.9 mm, & 0B KB N
33.4 mm, WL 4 (a) . X HA R 6540 1A (4 T 41
W A ARG, 76 KU TR e 0G40 0 8 5 3 30 v
35 mm ASIE , 7B 1/4 B0 E T LUE 2 AR ) fe
KECHIAERE %, 1 m AL, KB A 62.6 mm,
WE 4(b) . 5 1 AHBRE JI{E R -5. 632 kPa,
RALKEAEAE 174 BT S IR 2 AR T 3R 82

JEWE AL T o AE B ARG B, R B )=

T A BT 30 2 (o) B e A A 3R (| S) |, B

CWSS Jz i £ G0 B AR RE B 47, oyt KUB M e ng
il RN S PR BRLR BE

90

80

70

£ 60

ﬁ 50

T 40

H 3

20

10

0 &
0 1000 2000 3000
BRI 2B B/ mm

(a)

..... ' 07 kPa
==@-==14kPa
- -® - 2.1kPa
2.8 kPa

— @ =35 kPa
. —®—-42kPa
—®—49kPa

0 1000 2000 3000
BEILZBE B /mm
(b) 1/4%

B4 X PF 1o 2 AR

Fig. 4 Deflection at each loading step of the specimen 1

1.2.2 2 2035l
XA 2, 2R JI{E R F] -4. 299 kPa B,
B S E R R AL B = AR BRI S K, 4 H R 2



14 eI [ I - = S 5

e (A & B % W) 2026 4

SIRIREE R 127N  F2e

Fig. 5 Failure mode of the specimen 1
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Fig. 6 Failure mode of the specimen 2
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Fig. 7 Deflection at each loading step of the specimen 2
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Fig. 8 Deflection vs. time response
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2.2.2 RIS AN AR

RIS A BRIT AL 2 5 T = AR 9 8 [ 37
oA 12 Fros, B M ELE R R AP, =
A A 1 R [l 457 B B B K T A 3O Rl 4
TR B3 [ S AR X6 A5 i AT PR T, 6 1) 5 )
TIRET B SARLARTE B BRI T e A B R 5 RS
2.2.3 R

FERAE 1 BRI LG B Bt , 2 TR A XA far 2%
YERTR 32 8 ) LR W T, ARk RS2 355, Bl
i far 20 E— 25 B, KUK 5 =2 T AR AN G 1 L
Bk, R AR A 3 52 2 m) L0y KU 7 DL &
PO A 7, S e A2 B ) R Ty, 2 e 3K
IR BB R AT 2R BT, 1 2 SRR e A AL IR 2 T R 4
PR, R AR B BT XS BE 1T 43R 3 AN B
(1) SR B, it i %) £y 28 F =2 T ARORE 5 (2) B8
BB, e WA e 0 Pl A5 2 DX R B A RE ) SR AR
(3) WEIRBI BE , e B i 28 H 4 8 = 8 A e o e J3E 4
il o XEFAE 2, 2 XUAE for 2008 21— 2 B LA, 7
KEREBRAL A i AR N ) AR T B K 2



16 wode TR K R (H RO R 2026 4F
90
i) & 3 SHEHW
o ___
H 2T AT
W50 77A \ 3.1 R TR BE3
Hgof / NN _ , N .
gﬁgg_ /A \ I H B [R] 52 B 1790 6 ke a5 0 T L
% iR 3.5 kP e S e s \
20 [ e gi ‘) A0S R O R TR ST KR RE R A, &
10 F — — =5l -3.5kPa N > 5 N
ok ——— i 49kpy FE RN R e A I, BERR 1.2 34
0 500 1000 1500 2000 2500 o
B BB fmm SR JE AR R XU 53 I FARR 10. 7% .23.3% ,35. 7%,
. W SR PR 14) .
70 + 6 56
60 | 5.0
g 5h
=50 A == 43
Faor /6 ~ < 4f 36
o e O\ £ :
%0 b /7 }ﬁ%-ZAS kPa \ =%
1 A @B 42 kPa N\ Rl
10 H) — — — #5431l -2.8 kPa be) 1
o — 15 -4.2 kPa ey
0 500 1000 1500 2000 2500 K2t
BRIAZ P B /mm
(b) 2 1+
E 12 R RS g

Fig. 12 Comparison of roof displacement

HERBETT . W 2 RS R IR I B, PR
B = TR PR AR 0 e DL 13,

Mises ¥ }3/MPa
58

Misesh /3/MPa

3359
309.0
2822

s
SRESESERY

bt

Rt 00

() &fF1

Mises . f3/MPa

—EJORR— R
ENSENEN [ W NI

OLIONO———NIINILILILY
SRNBLRRORINOND

o

(b) &2
& 13 Rk sl i

Fig. 13 Comparison of roof failure modes
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