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Fig.1 Three-dimensional structure of the test specimen
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Fig.2 Wall opening schematic diagram
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Fig. 3 Specimen and loading device
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Fig. 4 Displacement control loading procedure
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Fig. 5 Failure mode of specimens

R RBW—1 FIUU# Al RBW -2 i 554 A
ABL, A R 4 B AR IR FCE 1 RBW -2 111 7, 218
R /0 2 T I, RBW =3 FEASE T~ 32 ) (4 7S 424
B R Ry T S R O AR B e SR N
BB FEAE AT AR T G 25 AR ) 4R 1 X Fs 1)
T (34 RBW—4 Filfy 1 i il RBW-S T 7, &
R IR 2 B A AR 1B T 11 BRRUE , P T TR A SR
R AN 6 BT/ , 73k BN 8T, 1 17T Jr 3 i
5P B L, F BORET I TR 1 )y B THIAR
H IR SO 2 X TR FH 20 mm SRR TR 31
RBW-6 1fii 7 , A IO ARG A AR 2 Rl
I TBCHRE T ) B DRI ) S TR AR P 2 , 2 R o B
RIS JEE B A3 AR T SR AU

0 D

6 1A RBW—4 i
Fig. 6 Failure of the RBW—4 doorway in the specimen



28 TRER2ESH AR

%57 %

2.2 DICHARRRASHRSH

B THTAR Ay S 0 T A, AR SRR TR
Iz B}, 2 T A 45 A 2 s el S XA A T
SRS UL PEAL 1 8 B R R R R T EIE
AH AR F A B W 37 5 BR ), A< 55 R H DIC B ARk
V00753 T A P 4 e AL R L T 7 DA RBW—4 A 171
T2 ) AR LA o 28 4 e R ) I AR e Ak 2 T e R
A FEIRESE S 0~25 000%107°,

eI AT K 7(a) s 7
SR AR TR B B, B ARG 2 Hh B AT, v A S B
HIRIEF AR 21808 i 7 (0) PR o Bl & far 25 19
s, A AR S AT A A AE SR Y B BORET Ak S B A% B
SIS, 2 AR BB B, W 7 (o) TR o
)5, e R B EAE fr 2805 , 3 T AR B8 5 i), T B A
AR b 5% | 25 L 50 AR A AT AN SIS A
WIS nE 7(d) R .

25000
132 500
20000 £
17500 =
15000 £
12500 =
10 000 42
7500 K
5000 12
2500

0

(a) RIS

25000
22500 _
20000 &
17500 =
15 000 ¥
12 500
10 000 -
7500 K
5000 0¥
2500

0

(b) HPEASIE B Bt

25000
22 500
120000 &
17500 =
15000 £
12500 £
110 000 H
7500 K
5000 ¥
2500

0

(o) RE it

25000
22500

20000 &
17500 =
15000 =X
12 500 =
10 000
7500 K
5000 O¥
2500

0

(d) IR EIR

El7 DICHERERELRLN
Fig. 7 Crack development pattern in the DIC strain cloud
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Fig. 9 Load-displacement curves of the bamboo wallboard specimen
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Fig. 10 Shear strength per unit length of each group of walls
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Fig. 11 Ultimate displacement of each group of walls

234 JBIRATEFe B IRALAS

A 2R AR D b 2 s A i R 57 A% AN P41 12 s o AR i
22 FEN 12 AT 45 M AN [a) i qg (%) e Al e 28 0 et Al A7 %
FEAE 35 25 5 o B el (RBW—1) 9 et JIR Ay 28 XL
A5 R A (RBW-2) #2851 9.11%, T Jie ARV #3881
90.76% o X FP LG 3= 2 B T H 7 B A v RV
A 8% 5 RS AR 2 Ak R R A R v S L i
RRIN T BRI SEARALRS , AE0] T AR Aoy 2810 5% i 38
IN AR A RBW =3 #H [t T RBW -2, Jit IR fif #% P AIG 1T
14.7% , 1117 Jet RS2 B 3800 T 48.20% o 1 FH 4 A4 (1) 1%
FEARAE T R AR R NI DD T AR AR TR N
T e 1T MRAar 288, AR ARG T IR 4% o i/ RBW—
4 FH% RBW=2 Jitt IR ff ZRFFAR 1 8.57%, il Jeth Al A2 B8 3
TT 116.69%  FF 1 1A 155 T 455 A 14 i 2% , 5 30N 3
REARG, s i HR 2R RE 7 , [RS8 T 3l 1) A8 TR AR
el B8 A A BY D) RN A5 il L B R 2R ) R AR R R R
AR R RBW-5 5 RBW-2 A e, JHe Jeth IR iy 2838
T 43.84%, JE AROLESIE N T 142.45% . % i B0 150 B
PR IR T RS AR %) e Ay 2, A A5 A3 HIORD A% 356 ey 2K, B



555 4]

XM S R R AT AR TR PR RE IR BB 7T 31

2T DRI s s P D 8 2 ol 35k A T IR B B
i 7R %2 R BRI S iR F RBW—6 %5 RBW—2 Jitt I 71 2%
T T 39.73%, J IROE B3 I 1 72.82% . 8 = B 1T
M B4 T o (R 2R BE ), T LR SZ RN ) 4y
A7, IS 5 51 Je IR 22 i R B - 2 WO MR A B
i, R AT B R A Jett A Ao 28 A0 et AR A A5

80 16
= = JE AT AL 13.65 .7 =~
750 - m=JRRNIE Coaes, 14
122027 N W
70 - .7 | ; \\72.3] 412
~ N " I, \\ £
é 65F v ’ , w 10 £
b= % 8407 ' 073 | &
g 60 » P ! T =
o 56.62 % ’ ! 2
PR ; ' o
EasL s S0 4 16 B
32 S . '
“m51.89 :
50+ S l' —4
. W 47.44
45 w4425, 12
40

RBW-1 RBW-2 RBW-3 RBW-4 RBW-5 RBW-6 i
W 5
E12 BEEEEREENERGE
Fig. 12 Yield loads and yield displacements of each group of
walls

235 #HE

25 AR S FERE RN, A FEBE AN 5] 13 PR oY
Hige 2 AR 13 R, i RBW—1 [ REFEAS RBW-2 [&/I%
T 9.21%. PR 23 7= A B 22 B SIS DXk, A
TREYUIRTER , 3k SE X I S S N2t B rh BE RS I AN
FEBCE Z 0 BE X RBW=3 (4% R FH 2 e ) Al L
T RBW2REREFETF T 7.97% . 4/ (M (i A4 b o
ol NARZME AT B B, 3 e L AR ad Rl 5
Bl 25 1o A RE SRR, DR D KA de ity S A T b
1.1 RBW—4 1, SFERER RBW-2 F#MI T 42.85%.1]
Tl JE1 B 0 107 4 Hh S 380 F OB TR, ATl 1
B AEHEAVE T ROFERERE 1 L IR (BB R A P e
I T L AN R AR S AR b 34 5) A HIOH AR AR T
& U RBW-5 5 RBW-2 FH Eb, S iR ARFERB IS N T
64.04% , BFERE T T 5.00%. B i A7 S350 BBl X ds
FRYN B {33k 26 DI B 25 B it AN SR TE B B Jy
TS IREAS TR I T AL TR AAERE , DR Rk 6 X Sk T 2
WS FIAEHOE Z i RE & A, i R B HE R TR
IR FERERE ST, TR T T AR UFERE A
TR AR5 e s, ik FC ) AR T p B )R 1) o iy 7Y i —
AHEIN T B RE AR 55 , i RBW—6 B LA fiE
FEHL RBW—2 #2711 18.80%, 20 mm J& 178 i A H A7 o
U IIPEAS T RE T, BERSAE N R A R B0 F |, 3l 3k
R BB AR TE WIS B 22 R i, [R]Hof sl b 1 B T3
A, Nt s AR P FERERE T

10000 — 10 000
= prseEy 2 960
L Eliﬁ%fﬁﬁé%?% =
8000 | 7542 |1 7919 48000
6906 ~
= 6000 {6000 E
= 4949 ]
® 4310 5
4000 350 3 58414000 5
b 762| BO17 b 694 g
2000 42000
0 0
T2 7 1 17 3
-z z : 3z @
2 2 £ B2 2 £
Wi

E13 ZERSFEREM B AT
Fig.13 Total and unit energy consumption of each group
of wall panels

3 FRFIRTOT SRS

3.1 BRTERESL

RIS, O TR SRR A A S B Az Ik
BRI o — A 2 i AT R OGRS AN 14
JIE7R o AE BRI AT S A HE SR B 1 5 Sy 2 4 1T N
AT B2 TG, T2 TR AR DU B Sy 2 4 T N R A
JERIFEHIT . AT R PERES BN R 3 R

2% )TRP-2

AT RRERE R
W R IRBEA

(b) FMERET %z
E14 ARTER

Fig. 14 Finite element model



32 TRER2ESH AR 5557 %

*3 REBRATHENFESE

Tab.3 Material characteristic parameters of each unit in

the model
AN b FBRICHIT MR
THZEAR |
praty I RHEES14958 MPa AL
fE , L 03
R
Tt
x .z )T SRR E |
E, E5 %914 958 3 294
H13 294 MPa,xy xz yz )5 [
o o FIARA L Nu,, Nu N, 53
B T 51970.29.0.28 F10.28 1 .
Yz 5B YIS R G,
G, MGy 2511071 107
Fi11 287 MPa
TR~
s
L TR e S PHIIED, D H
RA— 31.5 N/mm
HEZL
T T g L E=210 000 MPa,»=0.3
SR

ke 53

X A BORET AL, SR T R A e i
TERIE R 53, AT 5 R RE SR F B22 B 550, 7 i fiff
FH CPS8R ~Y-THI W 7 BTG o 477 235 P HEE S PN T Ak 7 R i I
B VAR T R 3R 2 (8] )3 H2 R I MPC (multi—point
constraint) 24 WL HE TE 2, N2 5 Fn T AN A &
TOUER A 2 0 T R 6 3 e, B (R AR B %5 T
TR0 ) 24 AT IO BT VS SRR 4 AT RS ) 5 S
FERG IR AN T A A T 1
3.2 XttesriR
32,1 BRIARF At

N EA OGRS BRI S S
IO A% 375 43 A7 1 3 56 5 A5 40 285 SR Ee A A, A B 1S
Fis

H 15 (a) BT 2T, B0 w4 T A 1 O AT 2R 3 %
T TR TE i 5 B e R I 4 — 2. DIC Wi 28 = K 3%
A JEC 3505 2 T A A 7 B S 1) I AR 3 K B4R L ek,
B 1S (o) F1 (o) AT, 76116 2 3 355 15 T AR TS 52 A
AN AR B 2 B N AR T, U R s S X Y [
TUBRET I 7 58 o 56 vt UL B 3 Be A & A T
TR A R B T 0 R A [ OB AT IR X A PR
TCAHT IS R IEA — 8 R 15 (d) vl LU B, B i
R 453 405 32 B vh A TR TR I L R ik A A 3 e X
EL 43 AT BE % B DA AT PR AR TR A A 400 T 2 7 0 Al )
AT R 5 T A 3550 R A 12

D,,=D,,=10 kN/mm

st
Ll
111 s v‘";.,‘_::!‘

8:323: o
o o0 0000000, -
$2dasesitses it seseseiss

(a) K& A B

(b) RBW—4is{ /A7 BROTALAM N S 25 4]

5.795x1073
5.299x10-3
4.804x10-3
4.309x10-3
3.813x1073
3.318x1073
2.823x1073
2.328x1073
1.832x107?
1.337x10-3
8.417x10*
3.464x10+*
-1.489x10~

Ji7E/1076

(c) RBW=Si AT IR AH0L v 5 7

4000
3200
12400 &
1600 =
800 #
0 =
-800 -H
-1600 K
-2 400 I¥
-3200
~4 000

(d) RBW-51A4:DICH 2% = [&]
15 WA S NSRS AR SRR
Fig. 15 Comparison of experimental and simulation results
of damage morphology and strain field distribution



5551 XM S R R AT AR TR PR RE IR BB 7T 33

322 A HALAS v Kt oA SRS S MR T L, S5 RN R 16 F7R , B
Fe FAPTREARAE BTN T A o 5k IR B 42 B e ] i R B R AR B
sof s0f 80 [
60f 60t 60
a0t a0t a0}
Z 20¢ z 20t Z 20t
® or 5 o ®/ of
= 0} 0t = 0}
40} 40} —40
60 iR | g | g — R
ol — R ol — gl "ol — B
~50-40-30-20-10 0 10 20 30 40 50  5040-3020-10 0 10 20 30 40 50  —-50-40-30-20-10 0 10 20 30 40 50
{3%/mm {38%/mm (i85 /mm
(a) RBW-1 (b) RBW=2 (c) RBW-3
80f sof s0f
60 60t 60
a0} a0t a0t
Z 20¢ Z 207 Z 201
® or F oor & or
20} 0t 20t
40t - : 40t 40t
ol —itpmg | o — g | gl — i
— Bl 2 — Bl — Btk
_80 i Il 1 1 Il Il 1 1 1 1 _80 L 1 1 1 1 1 1 L 1 1 _80 L E 1 1 1 1 1 1 1 1
~50-40-30-20-10 0 10 20 30 40 50  -50-40-30-20-10 0 10 20 30 40 50  —_50-40-30-20-10 0 10 20 30 40 50
{4 /mm (i /mm i #/mm
(d) RBW-4 (¢) RBW-5 () RBW—6

E16 BERBEH BTt
Fig. 16 Comparison of simulated and experimental load—displacement curves
Xof % 2 Aif -1 B 1 £ AT LR B, 78 1E 1] 1% 2] H BRI B R A0S R, TS PR rh IR A BORET Rl 2
W BRAR ) Z 007, A FRIT B i 45 2R 5 10 25 R BN HEtEmIA
— B AR, A2 DA ) BADL i 2 b, AL AS R e Kt SR TS B M EE SRR A TR A BR G 23 Bir A
Z I B R ZE W] IR X EEE UM ABROC R BeAS RIRIRER R il BRI S B AL AT
BRI R A 25 1) S s AORL, O R i BB S BT O NI BE AR BR s 4 AR BRAE A% L AERE , A7 BR

ARORIES A A B 2R X B A 1) 52 ) o B A (g A R 3 2 oy JUAATEE RS0 25 R L nER 4 FR .
FT4 EHERITEE

Tab.4 Comparison of simulation results

HAUE I B S 2
.
28331 (ka]:; - F /KN A /mm (ka;:n ) F e/ KN A /mm (ka;/m ) F e/ KN A /mm
RBW-1 5.68 76.27 38.95 5.27 76.69 34.69 1.08 0.99 1.12
RBW-2 6.42 70.18 31.42 9.21 71.05 33.17 0.70 0.99 0.95
RBW-3 5.72 65.05 40.61 5.27 64.53 35.55 1.09 1.01 1.14
RBW—4 3.45 56.20 40.82 3.89 56.00 40.70 0.89 1.00 1.00
RBW-5 4.71 77.35 41.81 5.47 77.11 43.05 0.86 1.00 0.97
RBW-6 6.68 84.99 40.65 7.45 84.78 39.40 0.90 1.00 1.03
FEE 0.92 0.99 1.03
P2 0.13 0.01 0.07

HIZR 4 AL, BARA RO E R SR A R AN el RO AR S B B B P E R S , 3of B 2H AT
FAFAE—E IR 22 (BRI I AR B R SR T 20 BROSIRIR I R RO RS IR RRAE, AL B 5%, A
PEFAR AR BR Ay BB S IR A R & RAF, Al SRS AT & MR e

LA RN E 2 G T 18 RO R R S5 e b A3
3.3 SO B h IR B S E O R A 1 A R A S AL

ARV ET RIS R R s ESEUEY R MR, DL RBW-2 iR i 25 e A



34 TREREESHEAR %557 %
HZET A B A | BRI R A AR 1Y 100
S Horp ST IR 43 5135 4 100,150,300 mm, 2T
o . R N . . , ‘ 80 -
REPE RS I B OB |1 TR S 3 B, 15 5% ol
M AG Y4 B8R 0 TR P 2 .4 1 6 SBUREAS: | 78 i MR 4 L 60
7 NS x e~
BIRH5 .10, 15 120 mm. SEUEY AT B 2L M2k & S0F
RIS 1720 TR A FORSHLI S SRt 2 5 = af
F‘ﬁﬁ 30 — 5mm
Ao 20 F — 10 mm
100 — 15 mm
10 | — 20 mm
90 B 1 1 1 1 1 1 1 1
301 0 5 10 15 20 25 30 35 40 45
70 - 1/ F%/mm
L 6o} 20 FRIEEEEIRSHIH
= sol- Fig. 20 Analysis of parameters for different thickness over-
g a0l lay panels
ol =5 AEILAEFASH
Tab.5 Analysis of parameters for walls under different
20r }gg i working conditions
10+ mm —
" 300 mm . R
L 1 1 b, E/l
10 .20 30 40 KJ&N-mm™) F /KN A/mm
{3 #/mm v P
. N " N ZETIEIE 100 mm 7.86 82.54 2335
17 BhEETEIESH S T
Fig. 17 Analysis of parameters for edge nail spacing SIZZETIAIEE 150 mm 361 6964 3281
100 HZETR]IH 300 mm 437 3920 33.90
90 | Pt 4.48 4549  59.07
80 - IBLEE igE 478 53.59  50.02
70 3iEf 5.61 69.64 3281
g CUF U4 ST P 2 O A 572 65.06  38.54
ﬁ L 4% R ] 4 I 5.61 69.64 3281
il I 4 S F 6 U 576 7439 26.69
il — 5 mm JE 2 AR 4.44 64.70  34.08 546.26
0} — Lt
— LiEE 10 mm S i 5.61 69.64 3281 572.29
10 — 3iA
! i i i i . 15 mm JEZ itk 6.13 7513 32.87 593.98
¢ i i o = o0 el 20 mm JE A AR 6.68 84.99 3836 1198.34

{7 #/mm
18 EEHESEON
Fig. 18 Analysis of parameters for cross brace quantity
100
90
80
70
60 -
50
40 -

30 -
— 6
20 | :
— Al
10+ — 20

Tr /KN

0 5 10 15 20 25 30 35 40 45
v F%/mm
19 REEMZERMESH N

Fig. 19 Analysis of parameters for vertical seam bolt con-

nection quantity

FIRI17 18 K 36 5] DUk B, Bl 25 10 2% T B 1 (Y
ol /I K R S0 T 1, A5 TR g s A 00 ) R
PR AR 2% 70 B 7 38, A% BR A3 8% D) 0s /) 3 3 Ak 4 A1
T IOREE W PR AT 2R3 T T 53.08% , 1 BR A BE R
T 44.45%; 1 25T 1A] B 100 mm AH %% F 10 447 8] 5
300 mm, % BR A 242 T+ T 110.56% , 1% FR A7 B2 B AR T
45.18% o 11 ¢ £ [ B X 455 AU 7K 2 A e ey f 3
GBI BG 0, f68 A5 55 A 1 4538 40 1 4 T R
B VTR TR AR R A R B R NI B, B R AE Y [ U
ETA1 JRy AT LA S A 2550 b A2 328 A 1) £r 28, 98020 T R ok
AR IRUSE , DT 1 R AR () e 00 D 2 A i 2k g o A
FE RS ML T &S B SCHE A3 EL T Ak, RS TR
M W E , [] B BB 6 3 ST B V) AR T | Il 5% 38 Kl
A ) e AR IR, i — 25 4 v i R AR 3R g

gEG R 19 K36 515, AR FH 4 R 550 R



555 4]

XM S R R AT AR TR PR RE IR BB 7T 35

2 IR A AR 2R TR T 7.03%, 4% R FH 6 SR 45 2
TR R ST HE T 14.34%, 38 2R B (15 44254
AR TR (AT ANI B A28 Ab AT REAS S 35 B FE
BUIMITE P I TE A REER , R S A 28— 2
FET, T Z2 IR R A BRI [F] 2 SRR AT 3, T $2
R AR T

454 20 &3 5 45, 5 mm J5 B I M AR BE 4K
10 mm JE 75 1 AR 54 4.55%, 15 mm JE 5 1R AR FERE X
10 mm JE 78 1 B2 55 3.79%, 20 mm 55 1 A FE fE
10 mm J5 78 [ AR 4R 5 109.39%. 78 1hi Al 7E 3% 2 4h 11

(a) RBW-2%} IBZH

ORISR ORN
W 71/MPa

SOOI
OB ONCOWOLIcON I

(c) I ZET R 100 mm

(d) JoHd

BF, A B R, RN 155 e , T EObE & A
SERIR o A VS A B TR AR PR T 1 S A AR B 45T e s
SR SZ N7 e DA KU

P 21 Y1 T T 2 Pt A e AN TR T T B R 2 i
BN AR 43 A RE . R R 21 w2 £T A1 B 300 mm
Y8/ 100 mm, 72 17 A A4 107 g 9 AT i R 0, g 1 3
K, FEHE /NPT TR BE A Bl 44 v 20 T A A 28 77 o 45
AES TN 1 =E (FE21(a) (d) . (e)) AT AL IR, 1%
TR E5 A BT R P T AR AR, AT
TRF R AR AR A58 i — 2T

J¥ 71/MPa

(b) WZET 300 mm

18.60

(e) LB

21 BRSTRENNEE

Fig. 21 Parameter analysis model stress cloud chart

4 % B

A SCH AT T R T AR T 2 (] RS i S
i TR LS RSB B PR TR M E RE A RO 5
Wi, FERIATRRAEA T T SR R A . EEESE T

1) 7 S5 52435 BRI, A S A A 28— 02 B8 T 2 1
WL ARSI  IEANN , s e 2 R E
AT BRI EE IR AL, I B AT IOV 21 B 2 ) #4408
LK AL i e AR

2) 3L T AR JE R R S B v 4 A ) T 48 £
RE T, BRI B 47 TR , DA TI 8 5 A R 235 4 0 2 7 1

3) Gl it B AN BB S R T AR 4 e Al A 2, A AL
o5 TR A% 32 A 280, A T DRI 3 i Py 48 2
(s AT St Al o B RE A8 7R 52 BRI

4) NG ETIRIFRERUR BT AR 2%, B
SEI I ORET A1 Jey ] AT OGS R 16 far 280, DD 1Ry
TR XU , AT g R PR OO BE R AR 3T

SE K-

[1] Tang Kai.Research on the surface pitting treatment of bamboo
and the preparation and properties of its recombinant wood
[D].Chengdu:Sichuan Agricultural University, 2023.[ L. .
Wy T A e A B % HG o ZH B 1) 7 45 5 PEREBFSE (D]
R DUk 24,2023, ]

[2] Du Haihui, Sun Fangli, Jiang Shenxue. Anti-mold perfor-
mance of strand woven sympodial bamboo[J]. Journal of
Zhejiang A&F University,2013,30(1):95-99.[ K1 £ )5
H e B2 ZEAT T 2B B E MR RE R BIFSE (0], WA AR R
2F2ER,2013,30(1):95-99.]

[3] Zheng Juan,Shu Biqing,Xiao Zhongping,et al. Advantages
and disadvantages of new building material recombinant
bamboo’s development[J]. Wood Processing Machinery,
2017,28(1):39—42.[ K 4R b3, 1 J0F 5 YT S AT
VB B SURRL & i AL 355 AN JE [0 AR AL
1%,2017,28(1):39-42.]

[4] Sun Liwei,Bian Yuling,Zhou Aiping,et al.Study on short-
term creep property of bamboo scrimber[J].Journal of For-
estry Engineering,2020,5(2):69—75.[#Mi 1, T L ¥, )8 2



36 TRER2ESH AR

%57 %

S, TR LA 00 5 P B S Ml TR AR,
2020,5(2):69-75.]

[5] EZRA =L Be[J]. tH AT TH,2024,22(4):4-7.

[6] Wang Junfang, Lu Chaofeng, Zeng Wuhua, et al. Research
on the application of bamboo in prefabricated construction
[J].Journal of Yichun University,2022,44(6):46—55.[ £ %
J5 A A A R T T A BC A R P A
THFE[I]. AP 2211,2022,44(6):46-55.]

[7] Zhang Siyi,Deng Guang.Deep thinking on the development,
application and industrialization of prefabricated bamboo and
wood structures[J].Interior Design+Construction,2023(8):118—
120.[5K RGBT HPFC AT ASE A KRS Tl Ak
R = N5 %48,2023(8):118-120.]

[8] Arif Kamal M, Nasir O, Faiz Igbal M, et al. Appraisal of
bamboo as a prospective building material: Architectural inter-
vention and sustainability[J]. American Journal of Civil Engi-
neering and Architecture,2024,12(1):14-23.

[9] Zhou Haiying,Sun Fengbo,Li Haidong,et al. Development
and application of modular bamboo-composite wall con-
struction[J].BioResources,2019,14(3):7169-7181.

[10] Su Guangrong,Li Xianjun,Hu Jiayu,et al. Dimensional stabil-
ity and mechanical properties of bamboo scrimber[J].Journal
of Central South University of Forestry & Technology,2022,
42(2):159-168.[ 7500650, 2= Bt 2, W] 5 A . FEZL T N A
SEME K1), T AR R R 22 412,2022,42(2):
159-168.]

[11] Shu Biqing,Zhang Wenjuan, Tao Yupeng,et al. Mechanical
properties and strength design value of bamboo scrimber
[J]. Journal of Northwest Forestry University,2022,37(2):
216-222. [ i, 7K SCHA B R 8, 45 . LAY -2 PR e
Ko BE i B BUE R 5T (0], 78 ALk B8 24 41 ,2022,37(2):
216-222]

[12] Xu Qingfeng, Chen Jianfei, Li Xiangmin. Study on timber
beams strengthened with bamboo strips[J].Journal of Sich-
uan University(Engineering Science Edition),2012,44(1):
36-42.[ VR KRR K 2 m] R RGN AT ofin [ AR B2 A
ST TN K22 (T FERF22AR),2012,44(1):36-42.]

[13] Daud N M,Nor N M, Yusof M A,et al. The physical and me-
chanical properties of treated and untreated Gigantochloa
Scortechinii bamboo[J]. AIP Conference Proceedings,2018,
1930(1):020016.

[14] Shan B,Gao L,Li Z,et al.Research and applicant of solar
energy-prefabricated bamboo pole house[C]//Proceedings
of the 12th International Symposium on Structural Engi-
neering, Wuhan: International Conference on Engineering
and Technology,2012.

[15] Xiong Zelong. Study on seismic performance of lightweight
bamboo structure[D].Nanjing: Southeast University,2018.[ &

e R TASHUREPERERIFE D). B A AR K77%,2018 ]

[16] Yu Junbao.Research on the properties of reconstituted
bamboo—concrete composite panels[D]. Yangzhou: Yangzhou
University,2024.[fiT 5 55 . # AT IR 5E 1 40 A WP RE
FE[D]. M A7 K 2,2024.]

[17] Sun Dagqing.Research on lateral force resistance performance
of bamboo frames restructured by diagonal prestressed ten-
sion cables[D].Nanjing:Nanjing Forestry University,2017.[#)
IR AR TN 3 472 EE AT RE SR PERERIT 5T [D].
B E MO R 24,2017

[18] Dai Liang,Chen Huashan, Yu Xiaohong. Research progress
on structural connectivity properties of recombinant bam-
boo[J].Zhejiang Forestry Science and Technology, 2016,36(4):
81-84. [FIHIL, BRAE LI A% 1 21 S AT A 45 P i vk RE 1Y)
HGE Ut RE[I]. WLl B ,2016, 36(4):81-84.]

[19] Zhao Shixing,Zhou Qiaoling,Qi Jingiu, et al. Research sta-
tus and engineering application of recombinant bamboo
structures[J].Building Structure,2023,53(7):109—-117.[i#%41:
2% SRR FEARAKAE LT A RIS PR S AR
FH[I]. BE514544,2023,53(7):109-117.]

[20] Long Chao, Wang Guangyu,Lu De,et al.Life cycle carbon
footprint of bamboo products[J]. World Forestry Research,
2023,36(3):22-27.[ e, FOC K, G485 477 A i i
B R I ATFE[I]. AR FSE,2023,36(3):22-27.]

[21] Bai Wenfeng, Bai Yu, Liang Yuming, et al. Experimental
study on shear resistance of bamboo strip cladding wall
panels with wood skeleton orthogonally placed diagonally
[7].Journal of Bamb00,2020,39(2):51—59.[ A SCI&, - 31,7
JE A5 RB HRAE SR AT A% T B AR BT BT IR AT Y
[31. 77 F2442,2020,39(2):51-59.]

[22] Li Z,Li T,Xiao Y.Connections used for cold-formed steel
frame shear walls sheathed with engineered bamboo pan-
els[J].Journal of Constructional Steel Research,2020,164:
105787.

[23] Di Jing,Zuo Hongliang.Experimental and numerical inves-
tigation of light-wood-framed shear walls strengthened with
parallel strand bamboo panels[J].Coatings,2021,11(12):1447.

[24] Di Jing.Study on lateral resistance of light wood shear walls
reinforced with reconstituted bamboo panels[D]. Harbin:
Northeast Forestry University,2023.[ {5 . 554047 Mot o
BRAUARZER 3 355U REBFSE (D). M R AR LAl
K2£,2023.]

[25] Guo Jiging,Zhang Congjun.Finite element optimization
analysis on seismic performance of bamboo frame structure
with braces[J]. Building Structure, 2016, 46(Supp2): 257 —
261.[FRARNT, TR . ATHESE ST S5 M TR PERE A FROT
TRALSHT[I]. JEA445H49,2016,46(4 1) 2):257-261.]

[26] Zhao Jianchen,Qiu Hongxing.Seismic performance assess-



5551 XM S R R AT AR TR PR RE IR BB 7T 37

ment of a multi-story bamboo frame structure[J]. Advances in tional Journal of Structural Glass and Advanced Materials
Bamboo Science,2023,2:100011. Research,2020,4(1):149-159.

[27] Zhang Yantai,Zhang Jinglong,Zhang Jingpu,et al. Com- [29] ASTM. Standard test methods for small clear specimens of
parative analysis of seismic response and vulnerability of timber: D143 —-09—2009[S]. West Conshohoken, PA: ASTM,
laminated bamboo frame structure under near-field and 2009.
far-field earthquake actions[J].Structures,2024,69:107321. [30] International Organization for Standardization. Timber

[28] Di Gangi G,Demartino C,Quaranta G.Bamboo lightweight structures-Joints made with me chanical fasteners-quasistatic
shear walls: Modeling and identification of sheathing-to- reversed-cyclic test method: ISO—16670[S]. Geneva: Inter-
framing connections for seismic response analysis[J]. Interna- national Organization for Standardization,2003.

Seismic Performance Testing and Numerical Study of

Lightweight Prefabricated Reconstituted Bamboo Wall Panels
LIU Ye*, WANG Jiakang"*, ZHAO Shixing, XIONG Feng"*, YU Xian®, YANG Shuheng’ , ZHOU Qiaoling’, ZHENG Wanlin""
(1.College of Architecture and Environment, Sichuan University, Chengdu 610065, China;
2.Key Laboratory of Deep Earth Science and Engineering (Sichuan University), Ministry of Education, Chengdu 610065, China;
3.Sichuan Provincial Architectural Design and Research Institute Company Limited, Chengdu 610095, China;
4.Sichuan Energy Construction Engineering Group Company Limited, Chengdu 610000, China)
Abstract: This study introduces a lightweight prefabricated wall panel made from reconstituted bamboo, which leverages the material’s high strength-
to-weight ratio along with its sustainability, low carbon footprint, and energy efficiency. The panel features a convenient and reliable connection system,
making it well-suited for prefabricated construction. Six wall panel configurations were designed and fabricated to evaluate their seismic performance.
The investigation examines the influence of several variables (including vertical joint configuration, the number of bolts in vertical joints, presence of
holes, and surface panel thickness) on failure modes, shear strength, ultimate and yield displacements, yield load, and energy dissipation capacity. Ex-
perimental results reveal that using two bolts in the vertical joints reduces unit shear strength by approximately 10% compared to configurations with
four bolts. Increasing the number of bolts effectively limits inter-panel slip, reduces local stress concentrations, enhances structural stiffness and shear ca-
pacity, and improves connection strength. Panels with 20 mm thick surface layers show 18.8% greater unit energy dissipation than those with 10 mm
thickness, demonstrating superior plastic deformation capacity. This increased deformability allows the panels to absorb more energy without failure and
delays self-tapping screw failure, thereby enhancing the panel’s overall energy dissipation performance. Digital image correlation (DIC) technology was
employed to analyze surface damage progression, offering valuable insights into the damage evolution of the surface panel. Results indicate that increas-
ing surface panel thickness markedly improves damage resistance, restricts crack propagation, and enhances the structural stability and safety of the
panel system. Additionally, a parametric study using ABAQUS was conducted to assess the effects of edge nail spacing and the number of cross braces
on seismic behavior. Finite element analysis shows that edge nail spacing significantly influences the load-bearing capacity, while the number of cross
braces primarily affects displacement behavior.

Key words: bamboo scrimber wall panel; seismic performance; DIC; finite element analysis
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