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Failure Mode of Staggered Truss System of Steel
Structure Under Severe Earthquake
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Abstract: The works on the performance behavior of staggered truss system of steel structure
under severe earthquake were studied. Through using the modified nonlinear static procedure
(NSP) method, an engineering example using staggered truss system and a modified proposal
based on the original design scheme were fully investigated. The failure mode and ductility
requirement of the two proposals under severe earthquake were presented in detail, and the
characteristics of failure mode and ductility requirement of interfloor displacement of the two
proposals under severe earthquake were also gained. The analysis results indicate that plastic
hinges mostly concentrate on truss web member, and there is no plastic hinge in column, that the
deformability of staggered truss system which has good earthquake resistance capability and
ductility under severe earthquake is good and stiffness degradation is obscure.

Key words: staggered truss; structural system; nonlinear static procedure; ductility; failure

mode; severe earthquake

Wi B H#:2007-02-05
BESTA HEARB¥IEATHG0078021) ; R4 A RBH% 54T H (00]]Y2067)
TEFER/ AN S REA974), B IR T P, T2+, E-mail : hongsheng75@126. com,



64 EHRHAFE TRFR

2007 4

0 3

SCHHTALE 20 R4 60 ARAQAE 3C [ A SR R 1Y
— PR IR A N T AR SR . ARk
SEHHT IR R CEBAS B Tz e A E A 52
T AR 2 B — T ) A RE S S HE SRS PR R R
Gyt T A B . h T HASNAZ
R AR SAEMT AR Z8 SO B IO T T IR L 2 R
IR B R g A S SRR A0 1999 AF A A Y S5 [ Bl a7
Hrn 38 J2 [ BT RL T AR 1R . 2000 4 Al Y 3 [E 4 2y
14 JZHRAE A H 2001 4R i B 56 [ L8 R 2
P KM, 2002 4R A 3 19 41 24 PR 8 A 7 2 8 JZ 1A
SEONHE 22003 AFAUUHE Y 5 [ BRI 2K v M R AR 7 20
JZ B T T B R A 4

IR ST R AT AR AR A AR [ Ah B AT R B N S
1 AEAE b 3 Ak T BIE SRS ] B A B B, 0T
AR O A LR R A H
SR 3 B R B R AR AT A R A T AR 2
i, 2B DO S BT AR 2 AE 9 = A T B R 26
B Je SEAE FORAE T — B8 S 23 BT 3K 2 ST R AT AR 1A
S PR B Ik AT O A T A

1 SiEEMTE

FERRRAE N NGB M M R A 2 A
VEHR o #4 1 S 3% 42 10E N 80 TR o B AR B b R
RE B o (HL B o0 F 1 B 3% 2 2 N 08 IR S b SR 45 5 i)
EFH TAEERE . BT AR SAPTE T LTE ) (GB
50011-—2001) ZER 4544 1A 5 N B A 05 22 9 T 7K 2
J1 RAF AR TE Rl R T FE M AR RE R AR . B
IR B s o () AT iz FH #0228 SR X 485 4 1A 2R 7 b iR
VEFF B i SRR L B 235 1 4 28 X6 b 752 Bk 1) 6 1
RE T EAT RGN 20 #T . N FEAE B 58 45 1k ok 1, Al
28 1 s R A AT R — R B AR A T B (L HE O B A M R
T R A AR R B A it R I S 0 SR RN R Y
FET B TH 3 B R o Al 43 B AR a5 5 1 AR S
A 55 e PRASE X1 43 BT T I A SR AL B 1 4 BT . ELOR
T E 8 iz N Y 7 50 88 43 B 7 5 (NSP
). U520 aX . AREEHE X NSP sk 17 1T #F 58 . 15
H A 2598 R EOCH ) - NSP 3k 78 TEA 25 44 S #E Bl b 7%
A 2 11 7 A A M AR 1 e T R o 5 R A b R AR
A B EES EAL, LL VAL BT T R0 R R A i
Sty A 1 2 ) 1 7 B8 45 O T H8 LA R 1 RK
. BT NSP %A, FEMA F1 SEAOC %8
AR AR R R T — Fh A7 280 T B 78 WO 1)

[

PUEHE EC3 h EfF X — Jr e g A v [ 34T
SPUE T HE ) (GB 50011-—2001) 7R % NSP 7
YR T AR X LA A S TR AR A T

NSP 3 AF ky —Fi =k 5 52 H 0 P0E B 1 2 7 Jr
2 WA o B PR SRR R AR AR K 4
Fie— 78 1 A8 T0 A58 25 5 Ak R A5 R0 PR B Rl B 45 R 1A
o LUK 1 G A5 5000 B )l 4 R AR R A b T B
B W S KA RS A S S5 48 1 H AR 2 8% L IR FH
T i)y XA 45 4L 1A R Ak B X — B RS 1 Y I
Xof TN 23 g A 4 Sy SR B RE S AR R O Tk
I 7 B =0 i S E R DG STk T 45 1 T BLR Y
L R

SEAEMT AR —Fh o (e AR PEAR SR M 25 M IR &R L
T HER AR AT S5 K 1 BB L TR FH RE WS RS 1 AT AU 45 4
73 (A A5 AU ) = AT FR G 3 A A Y 5 o T fd o b B A
BRE AT ITH AT AR R TREFTE 0 % & —
(S VAN T i TR B S E |5 P W I Y357
T I 28K 14 T) 1) i P AR5 A AR SR FH A T £ A e
BTN, AR S R R AR IR A 1

2 SBISHr

AT gy A — A SR AT AR S O A ke S5 A
A Al L IR A MR AR AR e . SE B D 2002 4F
A 5 [T PG N RS IAY 7 )2 B0 T BB R AR
A S BT AR BT 7 58 I LB 26 mL 189, 6 m, T
19.2 m. 197 AP ) S S AR 10 316 m” L K2R
6 1m, 2 R EEIm, KRB EERmY N
3.2 m, HEHEIA] SEBEA. 9 m, B I FE 4. 2 m. BEARCK
F1200 mm 5 i) 23 0 B S Bz R T 200 ARAEAE A
Hehil . STHEEHTALAR R P A E AN A 1 PR .

[ TT1 H.
||

8.4 49 8.4X8 9.1
I |e—p 1 1 1 ) 1 )
I 1 T T T T T T

) ) |
T T 1

19.2
2.4
el
18.6

Bl DERSKELEMTEERB(HA m)

Fig. 1  Structural Plane Layout of Maritino Hotel( Unit:m)
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Fig. 2 Structural Clairvoyant of Maritino Hotel
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Fig.3 Plastic Hinges Distribution Under Failure Mode
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Tab.2 Interfloor Displacement Angles and Deformation

Ductility Requirements of Original Scheme
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Tab.3 Interfloor Displacement Angles and Deformation

Ductility Requirements of Modified Scheme
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Fig. 4 Floor Lateral Displacement Under Severe Earthquake
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Fig.5 Relation of Base Shear and Top Lateral Displacement
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