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3 MBRSPSW iZ ZiEZEHFHR I H
BImitERZERX

PR B 114 32 T A AT O 2 %ok 100 G HE R 7

A BRI PN T S s kg A R S RS L R IR
7 A T PR AR T 45 i G ME 2R A T 04 i
R RIRA L LUT 70 W7 (B 10 SR ME 2R B2 b O 45
T 28 W S AR X TN g B BT
3.1 NRERRE R SRS ST

B 2 45 i 1Al PRSP B 2 A TR E - M Y B
JiEk v AR e RS A L G R B R S i
PP SERT g AR EE R Z T Y SEBTN O,
A < 4
+0 O

|4,]

k.

BEA

o
~

X

WA
O St
SR

& 2 i 2 PR BE AR A Bl e AR B 0 55 R
Fig. 2 Dimensions and details of MBRSPSW
TEAN ) fir 28 VR T o AR A 24 AOIR 2 PN e
H AT LRI 0 Sk R 2 DX s B TR A b (2 PR AR
1) 24 S DX 3R A T 8 = Al 9l 29 TR X3,
2o DX 3 Sk 2 5 U0 N AR AR 29 R X R R
JUIRZS . RN AR 4 B RS B 3 s, AR
AR e BT T ol B DD R g (R BR B D) R )
v, AP CD B E by 3 PE e ith R £ xR 2y
DI oA R A A R LA TR R 5 A AT LA
RIA0 Ay D 320 7 S A B9 A, G T it 85 U0 0 ) 7, AT R
1% T J MR B Y10 7 7, 5 AT 2 A T A0 e th AT R
o :122?—%12)(/%) 0
Kb E, AR, 0 HIARA LG 0 Ry SN AR R
FE .0 R B TEIE
3.1.1 #HRREBI
TR BRE 1 M 249 o0 DX 38 T A9 P 7 4 Al b T 46 59 1)
7 AR s P TR 7 AR A 1 SR IR B VA R
FETT W A BY B 03« s 5 Z BB T 1) B IR W )
oo Al (2, 3) i E .
., =t1,c0s8(260,) , 6, =17,51n(26,)
KXo, MER IS,
3.1.2 EHRR BN
R4 von Mises Jit IR #E -7, 5 | e 4K M e IR A
XTRPLARNL ST R o, CSEBR R 55— F 0 J1) . AT AR 4

(2,3)



&5 HEEE W SRR EE LR R WA B AN F R AT 833
A OKRM . Hop, R EE Rz AR BBk 3 o, S Bl IR B 3 s« S 30 3 S 480 S T AR Bl

11, N0, 3% 6 48T, KR Ko, o
o’ + 2 [ (1. 5sin2a)* — 3]
(4

o, =— 1. 57, sin2a +

a2 AR X A 2B e, =tan ' (A/D 5 XF S

2P o, =tan ' (8/D),

Al 3

Fig. 3 Stress states of inner stee

01y o A R N

AR 24 3R XIS T A PN 8 300 A 7 4 38 2 9
F1 1 AR R BE AR =2 ) A 4% Bt DX T R B i
AR T 1 049 89 I ) N o s 45 ZIE BT 1) B TR R )
N o s PR AR N R A S E . R,
TE TR BE M55 Ja TR PR S B DI, B IAT 3 v A IX Ak
TIT, A A5 2 AR 07 ) AR 5 8 3,7, FIE R S0, B
i RB A
3.2 BBERERHEANTERER

W EAMELRAE N 7 55 RO AR A OC L AR 2 A i

4

FURIE Ednv] fBiA T 10
7, T
I :
26, .
T
% T, 50t
2(1:7
0, ¥,
RS IIR NN
| plate under lateral loading
BT SEE 53 A LA S JT 4545 PR 6 A9 Al 79 N7 g 43

AARZS A 5 A 10T LA i 5 X B AT, 3
AN SRR 74 X R A DX BE CRz il X 80 A 2 4N 4R
M i 5 U] 7 3 PR A 6 I ) DX B, A 4 Ca) BT R L 3
T A 3 B IEJ7 a1 an i 4 () iR

Xof 2 A T8 R T % £ i 38 R HE AT 32 J1 43 B T
JHY S KR 3 - Ay T B %o T00 G A i R R T A5 T 2
7 v e ] 7 Vo B B 2Rk 20 B L U (5),
26 AE T K 55 J5 Hy, 0T LL3E o 5 56 F i oR

A TR ~
"R EESEE *rT s
Vi e Vs
Ta 30,

H,.,

H 4 AR A 4 4

Vr:2

JEZE

w2

:gun

Vnz
(a) B IBLEZ J1 54T

V-rm

rb2

(b) HERR B AR P11 IEJ7 16

P4l 22 el e AR 7 e ol S A B g 35 A A A % T o

Fig. 4 Mechanical analysis of

members of MBRSPSW



834 - S

o B P b 2 AR I A A SR S B AT B R 2 A T
HKFT3 H o B3R R 20, BRI (6)

Via =V =40.t0/2 (5)
A (h - %j

H,, =V, tand, + I cosO, +
o)
/,GatA 2 go'até\ A + h[ + ?

2h cosl, h. cos, -

outh, (h —a-k ) o, (A + %j
h..cos0, h.cos0,

(6)
3.2.1 #h it FH A X
e R SRR T 5 T i Sy R 2 A 3 3
VA R T O3 BERR BR R D5 VR L ZERE R ) NLTEER
WA HERRFEM S 0, =sin~ ' (d, /b)) HETF
BT mEZG NN EE. B « it E =
FEJR LA I RSl 7 170D
Y 0<<a<<A(AB BOHY,
N, (x) =7, At + 27z h t +,7.0t +
WTo(A—2)t —V,cosl, — H,sinf, (7a)
M A<x<<A+h (BC BOH,
N, (x) =,7,At + 7 h, t +,7.0t +
. (A+h., —x2)t —V,cosd, — H,, sind,
(7b)
MA+h <ax<<A+h +0CDEOR,
N, (x)=,7, At + 7 .h.t +
(TolA+h.+6—x)t —V,ycos0, — (7¢)
H,,sind,
BA+h +0< <A+ 2h +6 (DE BOHS,
N.(x) =,r. 0t + 7, (A+2h. +6— )t —
Viicosld, — H,,sind,
(7d>
M A+ 2h +0<x <h, (EF BO,
N, (x) =,t,(hy —2)t — V, cos8, — H,,sind,
(7e)
3.2.2 A AKX
1 3 ) R Oy B R R R T v L T A
FEAER S Ve R RE A BRI,
M 0<x<<A(AB BOH},
Vielx) =V, cosl, — H,,sinl, +,0.,0t —
20.h.t +,0,0t +0,(A— )t
M A< x<<A-+h (BCBOR,

(8a)

¥ a2k
Vilx) =V, sind, — H,, cosl, +
WAt —oh t +,0.0t —o, (A+h. — 2t
(8h)
MA+h <ax<<A+h +06CDEBOR,
Vi.(x) =V, sind, — H,,cosl, +
WAt —oh t +,0,(A+h. +5— )t
(8¢
BA+h +0<x<<A+2h + (DE BOR,
Vi.(x) =V, sind, — H, cosl, +
8d>
w0 At — o  (A+2h. +0— )t
M A+ 2h +8<x <h, (EF BOR,
Vie(x) =V,sind, — H, cosb, +,6,(h, —x)t (8e)

3.2.3 T4t Ak X
T8 3k ) RV )RR SR FH 53 B ek BUR R T 1
AR AR M, TR R BRI (9,
M0 <x<<AABBOR,
M, (x) =V, (h, — H,y (hy, — 2)cosd. +

bMA[M4w*%J*mm(m—x—A—%J+

— x)sind,

Mﬁ@%—x—A—M—gj_
wid (A—a)"
2

o.th, (hw —1-—A—6—3—;‘)+

(9a)
BA< <A+ h (BCBOH,
M, () =V, (h, H,, (h, — 2x)cosd +
—x— %jfax,th[ (hu‘ —x—A— %‘)—I—
0N ; (A+h, —x)*
2 ) % 2

(9b)

— x)sind, —
Popa A (hu

gmﬁ@W*x*A*h*

MA+L <ax<<A+h +8CD B,

M, (x) =V, (h, — H, (h, — 2)cosl +

WMS@W—I—AJ—QM(Mgw*A*EJ+
5 2
, A+h. +0—x)°

HUU{ 2

— x)sind,

(9¢)
MA+h +6<ax<<A+2h +6(DE BN,
M[l- (I) :Vg(l (hu H[L'l (hn - 1')COSO+

A (he—ax—AY
/,GalA (hw X 2 ) s —2

— x)sind, —

9d
AN 2% 40 x < hy,
M[L (1) :V[(l (hn' -

(EF BOHT,
x)sind, —

(h, —x)* (9e)

H[ll(hwi 2

x)cosl +,o.t



&5 HREE.E WL BRBRBRIRE T BRI A B LEHEN I FRITE T 835

4 MBRSPSW #{& 4 fTI&iE

e 28 58 B30 i 5L SR T ABAQUS £
B G 50 37 R 7 P (L ASE T8 3 o 8 A 50 B 45
TR0 25 SR A7 X Ll 56 I B0 R AR (9 1 A
#E— 25 AR BUR G AT BUE A BT A5 RO S it &
G5 FEAT R B DA UE i b7 3153 3R 38 2 I 1
4.1 BEXHKRIENA

Shy B AR SCEUE E A 5 3k 1) W R M L 2 U 4R
AU S8 R ) 43 B 26 0 1 24 SR A B o 8% R AT X
iR 45 BRSPSW-H., & 5 i, i 2 HE
SR R A Sy 5 e A 0+ DR R A A A ) i — e
7 46 1 JEEE S 1.8 o, PN G 4K AR TG 0 34 Ah
PR ST D25 11 20 SROAK 26 0 26 USSR 30 mm,
HAAETH S80S WoCHk[11].,

oT[° R/Ca
L'5' 16
- -
2 ] L
R H—
L3 L4
o daMatn
2 U 1
— 1360 ==
(a) BAEEHEZR (AL mm) (b) MBI

P54 Heas AR i 2 oA BY g s i o 1
Fig.5 Experimental research of buckling-restrained steel

plate shear walls with partitioned restraining panels

4.2 HEEBMWE
4.2.1 MR AAEAR
IR, ) RN HE SRR FBc i s, I &%
EE 28 R 249 R 5 A A A R b 32 AN AR G
FEAE 53 B 45 Rz w0 8 TR B A A, R
Xk M I 3 5 F S 80 SR A HDL A9 A 1 T 247 2R L dn
6Ca) T, Hovh i A i 3 152 Ok 345 MPa, i 51
R 2.06 X 10° N/mm? , B8 £k B 2 by 38 455 B A
1% . PR AR R A5 R A 3 B R, AR S
HOSERES AL S NNGE R IR TEEY R SN e IR i

- 6001
soof m TR
f; aE, = 400! Y "
[ SO UHGRE
B, |E, 300 y
#200F ;
4 ay €
L
e 800 o010 020 030
Jiv:'3
(a) NGB R R (b) IR A

Bl 6 BB A R R

Fig. 6 Material constitutive model of steel

Pt 1555 BIF 7 0 b Ak 06 5 SR R T 2 AT e S
[ 58 A A R A5 TR HE AT AL, A 6 () T
4.2.2 B A KB Fo it R 5

WL 7 Fiv 7R s oA AN AR R DU 5 0 4 ARy 5
BAIT (SAR) AT R, S R HE R M 1 R ) = 4 G2 2R
JC(B3D) HEAT LN, 24 AN 56 M >R /1 5 sl 4 R
A3 IR BT (C3DSR) #EAT AL L, 14 v, 29 R
i A 55 PN N A S R R R AT L R T AR A
TG AETEAT N A S AR S AF 5% A5, SR A 3%
(LINKO AT 1Y 3% 2 2% 5. 90 (CONN3D2) 5 1 352 A
T, TS T A B 3 () RS AR 1 R
PE. PRI A 5 i G R 48 (tie) 4R SE B
P RO . B 5 A A A R f 1 5
FE AT S YY) J5 1) hy TG JEE 82 4 ik L 9 T 1) Ay 4
fi (hard contact) .

[ 7 REALE LAY
Fig. 7 Element types of models

MR 56 2% R 15 e B A 30 3 2k 1 sh R 5 R
R B e R IO A TET AN ARl B DA LA 1
BT TR IR AT S o VS R A 5 oA R K
JEE L RS Ge e T AR 0 5% 3h B B (RZD) LR
H 2 290, 3l i il o3 A ok 25 AN AR 1 ) iR
B, AR R SCHER AT A 3K 58 T 9 AR Y T AR AR R
2 mm, EPICER FE IR (A 2 mm,
4.3 HEHEBEIE

8 g5 1 i g AR 43 B A 30 1 P B9 A
AL NS AN RO E Sl T VAV K o TR I
BAE A3 AT A5 30 08 P R A %) T A e R AR T A S S
WL R A RAF . BUE 3B A5 20090 m) i 2807
BALRSIKG A R i 9 pros, ol L&
B, BO(E S BT A5 20 04 9 0T gl 2 R R 2l 4 1 R 4
WA B U B A3 A RN B8 A5 21 A 7R 28 A8 A
A/ TV 28 M R Sy 42 3 U I ST 1 (S AR AT LA
e M AU AT 22 B 249 SRS A Y B 1 B A B 7 8%



836 it ' A4

®42%

97125471 o o BUE 3 B AR 56 75 30 09 B KA
I 77 2% 23 1) M 610. 0 kN(—623. 7 kN, 71 [ il 2%)
A1 608.3 kN (—601.5 kN), IF 1 [A] fx K iR 2 N
3.69 %0 s IE I NN, BUH 43 B At 56 15 2] (9 55 1
TO 0 I EE CEVER — 2 i 2 st A 0 1 g 2815 00 1) 7 B%
Z )49k 112, 6 kN/mm Fl 112. 7 kN/mm, {5
ZEAR/N . DL AT B A RO UE T (R AR R Y A B
FUERATE , 7T T i — 2 43 0 4% 384 59 N 70 43 A
RU

(a) LR (b) BUESMTEE R
&8 PN AT T AR TB X LG
Fig. 8 Comparisons of out-of-plane deformations
of infill steel plate

800 _ itmsks

600 —BMEAMHT .
Z 400 610.0 kN
& 200 608.3kN
g0

-l_E_:—ZOO r—623.7 kN
=_400 -601.5 kN
—600 =7

800 \ \ \ ) _800 1 1 1 )
-0.04 -0.02 0.00 0.02 0.04 -0.04 -0.02 0.00 0.02 0.04

BB fifrad ik f/rad
(@) W % (b) BIRHIZ
B9 1 7 S 1 06 R
Fig. 9 Comparisons of lateral force versus drift
ratio relationships

4.4 BMBERERNNBES TS

R ITESE R

A 128 90 A5 A 1 RUST 2 80 e b e 45 28 e
(PSS AW R IR C S U 3 i F S RN AR = RN
AR E . YRR N2 2= AL A R 1/250 rad.
1/100 rad #l 1/50 rad B}, 26 31 ¢ #E 28 4+ 1 19 1 8K
[ERTERE I TR AP S S I VT AN

B 10 Ca) AT UL, 4 8 AL I 2% 2 6 & /i
1/250 rad A1 1/50 rad I, 30 2% HE S8 4% ik 03 04 i B
THEEFIEAE 53 B 45 2R W) & B h, Ul B 45t il 0
SRR ST DA S A AR A il T s . e
10Ch) AT LA &I, 300 G HE B A% 5Y T 43 A 1) fift A 11 552
FUBAE 53 B B AR W) & 307 B AE BN B /A R,
B 57 % ff R 1/250 rad I, 95 3% 17 76 85 K 2% 31,
FEF R E B NN BALHE A P AR 1 1 )
R G BE A8 A AT W 2T, A 29 5 X R

TT&TTT S 7 A BRAR I AN — 5 2% & 2 T A1 e i DA
AN B T L A7 5% W HE S8R BY 7 43 A0 e 24368 1
SRR 2. AR AT HELLFE DT )
1) gt A7 T B RUBUME 20 B 285 SR 4 o B30 DR 45 Hh 1Y
BY AR AR AR 3T DL BOAE SR AT 1 B g 43 A A L .
FH L 10 (o) A AT, 390 5% HE 48 4 255 6 43 AT 14 Ar 11 53
B BT & B 4F . Y m4k % 1/250 rad, 1/
100 rad F1 1/50 rad B, /i #8731 5545 21 19+ 358
AR AE 4> 8 11490 kN + mm., 22435 kN «mm,
24977 kN ~mm, F{E 534715 2 5 FE 3 2 1 43
47 10617 kN *mm, 21718 kN *mm, 24505 kN *mm,
BHRRIRER 8. 2% . &5 b, B GAE R0 b .
B 7 BB AR A AT T A R S B A BT A R
FEIT L E B 45 0 N ) AR e R U E A

. %{%((R:l/ZSOmd)
_ . (R=1/100 rad)
1200 1200_‘ 1500
1000 1000 | __ #4771 (R=1/250,
g 800 | E 800 | —FHTR=1/50
B 600 ® 600 |
g% 400 4 400
200 F 200
ol v oy 0 AT
~100 0 100 200 300 400 500 -100-60 —20 20 60 100
WA/KN BYSI/KN
(a) 177 (b) B9
1200 -
1000 [ e~
€ 800l 7 BUE(R=1/250 rad)
E + H4f¥(R=1/100 rad)
# 600 §  « BfH(R=1/50 rad)
iz 400 ¢ _ JEHT(R=1/250 rad)
#H Y, —FBHT(R=1/50 rad)
200 ™
0 1 1 1 1 P
-30000 20000 -10000 0
A5 4 /KN -mm
(c) BHE
10 HZHESAE N T B4R T
Fig. 10 Comparisons of internal forces of boundary
frame columns
A
A
5 & 8

(1) Z2 PR Bk A ity 7 Ji sih 4094 B9 77 35 £ A
TR AR 149 B8 7 AR 28 T G Sy TR R R Y 2 3R IX
SR AN TR R AR A A 29 SR X, 2 R X I 4
LRI IR O S e o S E VAR NN
25 0 TN L DX S8R B 1 g AIE R I A R A

(O REW & 3 2 X Br kA7 iH 5, R B
OITIT I BE T I G HE SR A A ) LB ) BB R
f i BT T R A 5

(3 HE W T L R VAT A L, S lE T 2 B
TR BRE Al 4 17 T ot 99 AR B 7 S5 4 R {E A R 1Y B
PEMIESPE . D GAEURE A9 5 F7 L 5T T B A i



K
=)

# HEE.E: TS

PR B £ AR B D5 R o SRR BT B

GAE WA FRITH M

837

Brat 54 3 5 B E o A 45 SR B #2E

B BB ST 1Y

WG I A R R R R . BF 5T R AT
N IR e 2%

S % L Hk (References) :

[1]

[2]

[3]

(4]

[6]

7]

AR e FNE A, ) S, AE R B ARAR T N 3 St
WS b o o A7)0 3 5 H F AR, 2020, 37 (4)
439-447. (HU Yuehua,SUN Guohua, LIU Wenyuan.
High-order elastic shear buckling analysis of unstiff-
ened steel plate shear wall[[J]. Chinese Journal of
Computational Mechanics,2020,37 (4):439-447. (in
Chinese))

b ﬁ,?&i&é A FERE RW Y RMKE Sz
AR M R EM AT EFE]] ZALEMFIR,
2021,42(2):46-57. (FAN Zhong, LLI Yuanyuan, LLIU
Xuelin, et al. Mechanical behavior of buckling re-
strained steel plate shear wall and simplified calcula-
tion method of cover plate[J]. Journal of Building
Structures ,2021,42(2) :46-57. (in Chinese))

Lk, AEEF. FREAER-FM R W RR T H 3
REMRBEARI] TRKEL mE B, 2023,45
(2):10-18. (MA Zhangyong. HAO Jiping. Research
on seismic behavior of semi-rigid frame with buck-

ling-restrained steel plate shear walls[J]. Earthquake

Resistant Engineering and Retrofitting , 2023, 45
(2):10-18. (in Chinese))
WO, A AP E S A E R L AR e 3 AR AR T

NEE G RGMRI H ke d AR 2%
M F 4R, 2021, 42(9);: 148-158. (TIAN Weifeng,
ZUO Jinbo, ZHONG Weihui, et al. Universal strip
model for buckling-restrained steel plate shear walls
and unstiffened steel plate shear walls with different
plate thicknesses [ J]. Jowrnal of Building Struc-
tures s2021,42(9) :148-158. (in Chinese))
WRT.HF FE. &R A F IMERBLER AT
MRV W 2 R R F K 5 M AR A Mk B A AT
[J0. # % % # % 4R, 2023, 44 (10) : 133-145. (TAN
Jike,GUO Jun, NIE Xin,et al. Study on lateral behav-
ior of square CFST frame-steel plate shear wall with
cold-formed steel buckling constraints[J]. Journal of
Building Structures ,2023,44(10) :133-145. (in Chi-
nese))

Rher, § W3 R T, F.RF R WY RT ’Qéﬁéﬁ]
MTAB LTk XE[]] 2AR_FS RS
1 ,2021,38(1) :1-10. (ZHOU Xuhong, CAO Yunqlg
TAN Jike, et al. Experiment on cyclic shear perform-
ance of steel plate shear wall with different buckling
restraints[ ] |. Journal of Architecture and Civil En-
gineering »2021,38(1) :1-10. (in Chinese))
Hou J,Guo L H,Yan J B. Steel
el interaction behavior in buckling-restrained steel

plate shear walls[J]. Thin-Walled Structures 2021,

plate-restraining pan-

(8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

169:108348.

Guo L. H,Hou J.Li Z G,et al. Hysteretic analysis and
a simplified model of buckling restrained steel plate
shear walls[J]. International Journal of Steel Struc-
tures ,2020,20(1) :121-135.

HEEERERAL. R SRR LRI
SRBT AR ERERBRHRII] KL+ &,
2018,37 (18):193-200. (HAN Qihao, WANG Da-
yang.ZHANG Yongshan. Experimental study on the
seismic behaviors of composite steel plate shear walls
with assembled multi-concrete slab[J]. Jowrnal of
Vibration and Shock ,2018,37(18) :193-200. (in Chi-
nese))

EXE LB E KA. $ 3R RS E A SRR
WhE RS ARAARYwAR]] Z-D %,
2018,35(7):83-93,138. (WANG Dayang, HAN Qi-
hao,ZHANG Yongshan. Experimental and analytical
study of composite steel plate shear wall with assem-
bled multi-concrete slab[J]. Engineering Mechanics ,
2018,35(7) :83-93,138. (in Chinese))

A Bk L. EZE RESRE #&é‘] By J& w1 4R B
W Kk m MR AR AT AL (1] s A5 S IR, 2021, 42
(s2):410-418. (ZHONG Heng, HOU Jian, GUO
Lanhui. Study on hysteretic behavior of buckling-re-
strained steel plate shear wall with block cover plate
[J]. Journal of Building Structures,2021,42(s2):
410-418. (in Chinese))

B T.EEE.A OALF SREMABBD AR
ThRzARRSRTFERAR] LR TEFIR,
2021,54(6):1-13. (FAN Zhong, LI Yuanyuan, ZHU
Dan,et al. Study on performance of buckling restrain-
ed steel plate shear wall with sub-cover plates and its
design method[ J]. China Civil Engineering Journal
2021,54(6) :1-13. (in Chinese))

Zhao Q H, AstanehAsl A. Cyclic behavior of traditional
and innovative composite shear walls [J]. Jowrnal of
Structural Engineering ,2004,130(2) :271-284.

JGJ/T 380—2015. SRM 3 7y 3 B AMAZLS]. 7. F
B &5 Tk sk e AL, 2016, (JGJ/T 380—2015. Tech-
(sl
Beijing: China Architecture &. Building Press, 2016.
(in Chinese))

B T.EEE.F OB.F RUWHRART IR Z
EREHwAtR[]]. T4 HF,.2020,37(4):30-40.
(FAN Lhong,LI Yuanyuan. LI Wei, et al. Influence of

frame stiffness on performance of buckling restrained

nical Specification for Steel Plate Shear Walls

[J]. Engineering Mechanics
2020,37(4) :30-40. (in Chinese))

Timoshenko S P.Goodier G L. Theory of Elasticity
[M]. McGraw-Hill,New York,1970.

Rockey KC.Skaloud M. The ultimate load behavior of
plate girders loaded in shear[ J]. The Structural En-
gineer s1972,50:29-48.

steel plate shear walls



838 - S B E15d 428

A

In ternal forces demand calculation of boundary columns of
buckling-restrained steel plate shear wall with multi-concrete panels

HAN Qihao', LI Junru', WANG Dayang*?, ZHAO Yufei'
(1. School of Civil and Surveying & Mapping Engineering,Jiangxi University of Science and Technology,
Ganzhou 341000, China;2. School of Civil Engineering, Guangzhou University, Guangzhou 510006 ,China)

Abstract: Small cross-sections of boundary elements easily induce the “internal tension” phenomenon of
steel plate shear walls,making it difficult to fully utilize the seismic performance of buckling-restrained
steel plate shear walls. The design of cross-sections of boundary elements is related to their internal force
requirements,and analyzing the internal force requirements of boundary columns is meaningful. Based on
the proposed buckling-restrained steel plate shear wall with multi-concrete panels (MBRSPSW ), the
analytical expressions for the internal force of the boundary column of the MBRSPSW were theoretically
derived in this paper. Combined with the experimental research on the buckling-restrained steel plate
shear wall horizontally assembled multi-concrete panels ( H-MBRSPSW ), its numerical model was
established and verified. The internal force distributions of the boundary column obtained from numerical
analysis and analytical calculation were further compared. The research results indicate that the inner
steel plates in the MBRSPSW are divided into constrained regions and unconstrained regions. The axial
force, shear force, and bending moment distributions of the boundary column from the analytical
calculation results agree with those from the numerical analysis results,and the internal force calculation
expressions of the boundary column are correct. The research results can provide a reference for the

design of this category of steel plate shear walls.

Key words: buckling-restrained steel plate shear wall; multi-concrete panels; boundary columns;internal

forces demand;analytical calculation
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Bézier triangular surface mesh generation and
isogeometric plate and shell analysis

LUO Fei"*, GUO Yujie'?, SUN Fangbin*, ZHANG Xing'
(1. Key Laboratory of Strength and Structural Integrity.China Aircraft Strength Research Institute,Xi’an 710065, China;
2. National Defense Key Discipline Laboratory of Advanced Design Technology of Aircraft,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; This paper presents a Bezier triangle meshing method that considers both clipped and non-
clipped forms for a single NURBS surface. The proposed method is applied to analyze isogeometric
Kirchhoff-Love shell structures. The process begins by interpolating NURBS surfaces into Bezier
surfaces. Subsequently, the topological relationship between the clipping curve and each parameter node
is calculated within the parameter domain. A Bezier contour curve set is then generated in the parameter
domain by selecting points along the clipping curve. Utilizing this contour curve set,a triangular mesh is
generated in the parameter domain. Finally, the Bezier triangle mesh in the physical domain is created
through a mapping method. The adaptability and robustness of the algorithm are verified through three
models, and the mesh quality is assessed. The results demonstrate favorable overall mesh quality.
Building upon this foundation, the paper illustrates the application of a rotation constraint between
Kirchhoff-Love shell elements,using the penalty function method with Scordelis-Lo"s Roof shell model
as an example. The accuracy of Kirchhoff-Love shell elements based on Bezier triangles is subsequently
validated.

Key words:isogeometric analysis;Bézier triangular mesh;Bézier surface mapping;Curves trim; Kirchhoff-

love shell



