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Load-carrying Behavior and Design Method of
High-strength Cold-formed Thin-walled Steel
Roof Trusses

LI Yugngi' , LIU Fei', SHEN Zuyon®, WANG Shukun?

(1. College of Civil Engineering, Tongji University, Shanghai 200092,
China; 2. Bluescope Steel (Shanghai) Co. Ltd., Shanghai 201613,
China)

Abstract: Experiments were carried out on three roof truss
models which were made of thin-walled cold-formed steel
chamnel sections with thickness less than 2 mm and the yield
strength over 550 MPa to investigate the failure modes and
load-carrying capacities of the roof truss structures.
Furthermore, a finite element method analysis model was
established by taking the geometry and material non-linearity
into consideration, and a non-linear stability analysis was
made on the tested model. Both failure modes and ultimate
load-bearing capacity were consistent with test results. Based
on the experiments and numerical analysis, reasonable
calculation model for estimating the load-carrying capacity of
such roof trusses was studied, and the design method for
structural members of the trusses was presented. Finally, an
improved construction details for strengthening rigidity of the
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ridge joint plate was also proposed.

high-strength cold-formed thin-walled steel
section; roof truss; ultimate bearing capacity; joint rigidity;
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Fig.1 Siress-strain curves of specimen
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Tab.1 Section sizes and length of structure
members of the truss models

P miE kg BE/ P W KR/ &R/

#M mm mm #BH mm mm
001 C7510 7823 1,00 || 040 C7575 1540 0.75
002 (C7510 4 789 1.00 050 C7575 1540 0.75
003 C7510 478 1,00 || 060 C7575 1100 0.75
010 (7575 580 0.75 070 C7575 1420 0.75
020 C7575 1420 0.75 || 080 C7575 580 0.75
030 C7575 1100 0.75
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Tab.2 Test results of roof trusses
RERS MR A MR/ kN
1 B 0. 975
2 IR e R B 1.162
3 EAR LSS 1. 153
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Fig.13 Load-strain curves of the measure points

7 3 4 IR 7R A B A A B R AR
B A7 CBREBRHE B KD » 3% B 105 37 PS8 A e
T A BREMAN QRN AHARE 2 SA L
g, RAT 7 305. 7 MPa. AR B R IXEH # G550
S B AREREE 7 600 MPa L) &, AFA R AR B HEIAR
AT 150 BE (AL T2 R AR R S Y Ryl
WA E SRR,




gy | ZEILH .5 RREWE S TR R RS RO 163
#31 NERAETNEA
Tab.l Maximal stress and strain of the measure points
WA FR%& 83 TR%
B0~ ¢ BRI/ MPa  BRNAE/107° BARM A/ MPa  BINAE/107° AR 1/ MPa
1 —574 —118.2 —756 —155.7 —231 —47. 6
2 —1484 —305. 7 —301 —80.6 572 117. 8
3 —1177 —242.5 —710 —146. 3 756 155. 7
4 68 14,0 144 29,7 53 10,8
5 —84 —17.3 —284 —58.5 —96 —19. 8
6 124 25.5 256 52,7 143 29,5
7 271 55.8 546 112.5 873 179. 8
8 164 33,8 401 82,6 721 148, 5
9 607 125.0 179 36.9 157 32.3
10 —55 —11.3 —316 —65.1 —129 —26.6
11 277 57.1 644 132, 7 562 115, 8
2.3 THRER PEE TR BT E ST SRR ) S O R R BE A

FE=mEREENPIRER RN A, BB
REBWEREIBITESS. B U ABETE
FREs P BT 2R — R B 2R A2 IR R 2R 3R B 0 PR
ARER IR BB o #E Y 38. 5 mm. RYRAGRS E
S 7 760 mm, B8 IF ¥ 46 AR FRARES , B EHT 4R
RS2 I TE AR A o, B PR K AR TRE
1/300, B4 %% 25. 9 mm. 14 3074 25 i e 4R B 4R 25
v TR R AR/ o SRR BE /N 54 BB BT R
2y IE B4 AR PR S T A B R REBE R RN
Hl . EEEWNRERLE —ENE N E.

1.8
1.5F

5I II(J |I5 ZIU 2I5 3IO 3‘5 4IU
7B /mm
B 14 BrhEE—rE g
Fig.14 Load-displacement curve at middle span

0

3 HEpSWHR

3.1 SririEs

IRECR R 2 MY R AR BB TR A
B 15 fraiEm, Hep, b TR SR MERE
TR b T RTS8 AL B8 AT A B 43 Bl
5. TFRATESN 02 ERA RS T e
R G R BLHE ) (GB 50018—2002) it B K BF
B ERSE N AT E R ERY SR

REAT TS o IR B BE R

}

sl

E15 ERiTEEGE
Fig.15 <Caleculation diagram of roof truss models

RIBZER, TREHT YRR S
1. 20 kN,

FHh B E RS R A R R,
REMEN S, SRR N T RS REST
O, ARE AR B SR » F A S B b S B )
R YRR AF7ES ) N SR AB TS M, ,
M WIEREE A o 3 o R AR 8O LR T BB
SRR, AN 0. 75 kN 5, B3I IR
W, B A BT AR 0. 75 kN BE5 R 4T 7] . 2B
Wit BATRE B E w0 DA% R 32 B R R
(BOVER. = 4 Br#k 0. 75 kN BR3P 728
AW THE R R H.

MEREH, RHTERAE I WA 5%
DB R , B0k L4715 0 A r e o AR A 3%
SRS EERISEMAREY G 55
S ENTERT, TNEEFE—EBENT
B0 AR R O B TR R ) R A R
ZFHRSE. EArSRTE IS R E, T
LR /N T B LGSR oy ) 46 T B 5 JE AT
LR T E IS T R AR TN, Rk E
BRARSF AR RO Z TR T &4

T B T A IR AR R B R A B
Wk, 5 ST B WA N, Mo, M SIFRE B
TETRE 77 » A R R g [E] B AE R HL B R 2.



164 AHAEEHREARB 2D W

#4 WEAAIECEERE, TAH&aHE 0.75 kN)
Tab.4 Comparison of the internal foree of structure members (elastic phase, jack load 0.75 kN)

o HA N/kN BRTE Mp/ (KN m) BREE M/ N+ m)

B LW Hip LW B LW
1 —14.94 —16, 73 0,22 0.15 0. 00 0,11
2 —13.70 —14.39 0.17 0. 37 0. 00 0. 04
3 —10.43 —12.11 0.17 0.17 0. 00 0.11
1 2,43 234 0,00 0,01 0. 06 0,02
5 —3.35 —4.14 0.00 0.01 0. 08 0. 05
6 3.24 4.24 0,00 0,01 0. 08 0,04
7 13.99 14. 34 0. 07 0. 07 0. 00 0. 06
8 11.23 10. 98 0,08 0. 14 0. 00 0,01
9 8.32 7.70 0. 08 0. 08 0. 00 0.03
10 —3.35 —3.87 0.00 0. 02 0. 08 0. 05
11 13,99 14. 45 0, 07 0. 09 0. 00 0. 07

®5 WHHEEA N,M:, M SIRNETA S LA (G T FTRESE 0.75 kN)
Tab.5 Proportion of different internal forces induced by N, M. ,M; on some measure points

& AN BEMTHE M BREE M My H/MPa
K43 1/MPa BAW/% Br A 2/MPa B/ Y% BrHy 3/MPa il A0
21 87. 98 16,9 80. 60 18.4 8. 66 4, 60 187. 30
22 87. 98 85.9 0 0 14. 44 14.10 73.54
23 87. 98 6. 5 —92.73 48.9 8.66 4. 58 3.9
51 34.37 1.1 —2.95 6.1 —11, 02 22. 80 20. 39
52 34.37 65. 2 0 0 18.37 34. 80 26. 37
5-3 34.37 70,9 3.02 6.2 —11, 02 22. 80 52. 74
8-1 67. 09 64.5 —356.12 33.8 1.82 1.80 33.78
82 67. 09 95,7 0 0 —3.03 4,30 64. 07
8-3 67. 09 63.9 35. 94 34.3 1.82 170 104. 85
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