LIRS
Journal of Project Management 5 @0 0 WA 1062024 4
EHA, W FIES (SSN) @ 2737-4580(P) / 2737-4599(0)

RBilET

JEEHE W) K &5 /e i) FRP i 1 53 #

EX)
75 g Ak X
DO1:10.12238/jpm.v519.7196
[ FE] REZMEN IS RER K G AZFERN LM AT ENH HRAFES A, 12 R ARGELF

WEBAGIER BT IZEMBITIA ME F X E G178 REAEEEE R EMETE, BiZFIANR
B FE ., A TR IZENEF BTS2 I 44 (GFRP) W B G 694 Eal, XFRMARLT
EAB AT E AR, @ @A BRIET X" AmBE e B R T # AmBEar,; @id =
B AE S T RAELE M A B SR 458, FIRHER T GERDP Ju B i 4L 5k AL e AR 33 8 ) 69 4%
Gl B RAE MR A E S T GFRP RA-An B AE A T 45 M 69 3 b o 2 A AT B A R
RE . LT A RAEMIRLE MG 8 0B R FUE AR 7 A T A2 52 BRARAE T 38 Ao T 7 6

(4R RAEMIR LM, RAEL M, SF4EIE% I AMA; GERP; AR

Analysis of the FRP reinforcement of bottom—-frame masonry structures
‘Wang Fan
Southwest Forestry University, Kunming City

[Abstract] As an economically applicable structure in some remote areas or towns, the bottom frame st
ructure has a large—scale application around the world. However, according to the analysis results of ea
rthquake damage in recent years,it shows that the structure still has the vulnerable structural defects of
the connection layer after the existing reinforcement method, so the latest reinforcement means should
be introduced. In order to study the seismic performance of the structure after the reinforced glass fibe
r reinforced composite ( GFRP ) , using finite element modeling, the reinforcement effect of "X" type
reinforcement belt is better than the "#" through the single wall model, the conclusion that the conne
ction layer of the bottom frame structure is proved through the three—layer wall model, and the GFRP
reinforcement belt can strengthen the conduction and dissipation of the seismic force on the structure
of the GFRP mixed reinforced structure through the overall model of the bottom frame structure. Th
e conclusion provides new ideas and new direction for the subsequent model seismic performance resea
rch and engineering practice of the bottom frame masonry structure.

[Keywords] bottom frame masonry structure; bottom frame structure; fiber reinforced composite; GFR

P; finite element

5z RREHELTHD) o WAt TS T LR L HE A, i
IR P HE A5 KO SRR B th B L DB LS Epatgs PUROR B BURSZACEG, RRABOM RIS, L
TR AL ) — ol 38 P T T S50 0 40 i b X [ B 2 0 (1A H R A4 0 L Tt AL I AT PRI R VR G5 A, ARS8 A 2 A
B LR THOE LSO I AT L AN 5 5 T

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 131



Journal of Project Management

LIRS
5G9 A 1.062024 4
SCERA: B IS (ISSND : 2737-4580(P) / 2737-4599(0)

FEA AR A CFET AR TR A S RE 4, R ATIEAN 2L LUAN
VR e T RE LSS My 5 SR A8 4 20%-25% (1], 7] I 76 45 kit 1
B, SRR TR , Hk B RGWE EMR ST L
P GRS BISRBUT . LRI e 34 FSHIC BRI R4 1)
Tif e A B KA, BRI A N DGR R AR o
AR oK o

FH T O 254 SR TV A by, FLAE 2 45 ) 5 ) Ak & ey 7 5
FINIEERRERE, A B IRR, — MO I HE S A I /N
T RERRIARLE R, X AFAGF LSRR B ) R o A AN 5T, ek
WERAT B A G ) R NI B 57, 5 RAEMIR (2] biak
TRES I RER A KT FEESY, AR B mE R, TR
B ERINE R AN D) RAER o fEXE “5. 127 01| Hb g X 3k )
EHREEY, FRERGEBEIAERZ LR AP RHE
SER I A R I :

(1) EERXRIR, HIGE LA R AR, [F
IAEAEE EIB A i 5 AR A 3 R A IR 25 B IR I s

(2) 7EE 8555 P i (R 7 DI, % & s Jos )2 JE A
o 52 BUMIEAT N IBEERE R, LIRSS A R DR
iz b XUHEHE[3T R, 3% = B A B2 MU ES W R
5 IO O ATE 28 45 A 0 O RN 22 T P b 46 22 B A R Rl P o

I 7 R P St T SR AE IS P i £ 5 A H 110 S HE 2 45 g 11
T 7k B AR A B B B YU RE, RTH R A 1 BT
BYRE S RREREAE ST, [ I3 ok 7 S R P T I AN 5, B
SR R R EE B A FH v S A B R R I T G
R ARSI ERIR . A S AR 4 K 22 B R
WAL GE, A, RIS AT IR R RS AN, H TR
SRR 5% A0 B 0 AW A7 X ANAR 22 R fR1 5925, e o as
FIPUBTRSE o (E 25 38 004N 77 D0 1 2 X A i R — PR RE A T AR
2T, AFAFIX LG Ty 35T 9 S ) 5 B4 0 £ A 4 T T
I, SRS AT T E AT E SN SN E AR TR
FER, FHERRE AP (FRP) , T, WAL /N
SR Tr] I S AETH AL T i PR o Tk R B I A kb
o R RITE e T AE AR S5 R AR SCHIT S, AT Michael [16]%%
WFFE T AR A e 2 AP B A B I 2 5, SRR,
W5 FRP 54 AT LA 3 s A T W s Triantafiliou[15]
SERTFTR I T S5 AN OSSR, RS FRP NG 4% il A 2
TAASE O BTBTRRE . [ N UE S A R HE A EFY,
ZERAE[21 )29 T FRP SHREE 1 HELRSE M I TRE M RE s ma gt
1T T, UESE T MERL A5 A A AT R U I 1 5 i
P AR AR YU R RE: K I [10] S50 4 BV A i [ 1 GF
RP ] (R REM A BT LU A i EE 42 264 MU GFRP Infl R4k, 7
WAREEAYE . IER RS AT RE S REENEAT W A

ARSCWRTHEAT ARG =20, ARG = ROR AR
BIBIFFE FRP AN [RDRS U 5 2068 In [ 2 RESE 90 ok 8 1
FLIERHIRIE I  BIF 5T 2 A JCAE R R 25 44 45K FH FRP Il /= (195t
SEMERE . AHFSUIFEEN T [ PIAE FRP [ R A5 38 S 50t B —
Z AIIEIE S

1 BRTEHEER

ASCRH Abaqus H FRIGE AT @ = 2 25 JF 0 FRP i
[ 115 N b 7 9 6 T 45 4 I g AR AR AR

L1 gkt

2% SRR Hh R — 2 VR T A HR A A AN B 2 R
MREE R IRV B 548 o JECH e DY J) 240%240mm [¥IHESEFETR A
FREE 400%400mm  (RHE SRR e L AN TN DS R A%, EEkih
240mm JE IR PRI TR A 240mm A4 36 K550 175 Pl 42 B M 21 )%
KARA MM 53R FRP Il . JE#E- KA €30, AR A
HRB400, GFRP SR FH BB £T 4t / AU AL, A 45 440 5K FH MU 15
AFIEA o AE AT SR BB FR R SRS A I B B AT Bk
T 5t ot 90 0 1D LA 0Lt 90 45 0 () S0 o AR ST
L QTR VR A G M4 2 IR N ) N AR A

SR L L
HEREE (hnEE /R (E)

Iz BT F Hh 3 TR I
1. 2 AR L
VR — SRS f s 7R, LiBR GFRP mf#Hy,
FR BB g B AR g RS A5 [ i A R A o) L S A 45 L
N RAR 2, BT DASE N LW IS B B AR I A E R N B &
I 3 AR [ AR A A o

ZREIEESE R 1 R K A E B e #h £t

5 10 15 20 25

——MNo-FRP  ——— After-FRP

132 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Journal of Project Management

LIRS
FS LN A 1.062024 4
YEHA, W FS (SSN) @ 2737-4580(P) / 2737-4599(0)

T L P T AT S W 5 A A [ R R N ) BB
SR, IR B R A RN K/, BESEHAIESE GFRP (K]
AT R RE BE I BT R 43 MR A% 3 BRI g, R4/
IR FR AL 5 SR 1

RIS AR AN E G st E

NO-FRP == After-FRP

I b Pl mg B R B A AR [ T K AR
By N e e ol Al 0 s S I SN S R 5 92 N - S5 NV
AF, XN RES PELEMBIN . TS5 MIAESI N GFRP N5, nf
A 1] A% A8 A S S AR ASE T AR N 45070 T BRI, X754
I 1 I et L AR AR [ s o 0 71 7 228 1 AR iy A8 £ K
WAL T A I [ AR, 3 R R [ P 4 40 58 D A e TR 4
I LI 3 o ] S5 45 0 140 Dot i S 2

2 1Fig

X IRAE WA X R A 5 S A& M BT hUE Rk, &
P EA R RCR, (R AR — 28 ) BB R AT

(1) A3CKH Abaqus A BRICHAFBEATEAL, FRP 5l
T RRG NG B T 2 AR AT “ 485 7 XM B AR R,
ARLE S B i [ I P2 v P B2 52 BRI Pk e, A FH BRI BE 1)
S

(2) ARYINE SRR, EIERE 2 R s Ak R T
“a” ORI, JEEaT AN <X BUREIS 7 SCHEAT R

(3) ARICICR T B BRLT4Esisn sz 544 kL (GFRP BEHE4T
Y /IR AAAFEIY ) HEAT FRP 0L, ] DUR AL &
¥l (CFRP. BFRP 2%) 1 TRC (£F4Egmst M atigst+) 347
AHSATHUIRLL -

3 &t

ARSI L S ABAQUS A B oA B ARADL AN /] &5 40 £ R
FRP A& 4 R IR AR G RIS T FRP X 45 M Pirg 1t e
Jr R, RN AR . = SRR BRI T 5, 4K
A7 JEAVE b 42 &35 ) A 0 56 311 B0 78 AR AR B 6 1 7 2045 31 T A
N

(1) A R RE A AT OB RIR S, X LAt
b B0 SN R FRP RSSO0 R AR SR A [ . FRP A
FRH G 7 A S 2 20 TR K e S A D P o ol R SR

(2) L EE NPT = SRS R A AT BB IR K 515 2
IR ) AR 2 B, o B i e T M iR k28, 12
PR IEFE SRR B B BRI ), H HRAESESE E
TR A Sh K v R BT s SR o 1 2 R R 4 B A4 R g
NAR, SRS RASBERIR o HORE AR R TR A 40 B2 2 A i ok
BT RN, FRP ] 37 GeAR I Hh 2R 0 S A4 8 AR

(3) JW b g T = 2 R R JEME T VA £ M AB TR R4 T 0 7R A
TG, 6 LA AT 4l S e FRP Nl 5 i) L as i as, ik
AT B (A A [ ) R A AR E T A T A I 454, I HAT A5 5
A4S BT 52 I8 57 1A Fit A% 308 Tok ) A A 02 T A b A S RNV RE
B, ER B ARMBUR T I AR T 45 R A

(40 WL R . CFT = ERE =R AR A
SR AR AT HUE BIR , oF E = AR Y ) AR 4
PERIN X7 BOREIJ5 AE S PRGN g AR 5 TR T <47
BRI 7 3, “X7 B 37 R AR L (0 AR AR G0 b AR (R Y 0 9F
Iy IR A AR

(8% 30Hf]

[1lfsrsr, BEF, RHES RET-HEFEREY
B RIS FFWM (AAFFER) , 2008, 24 (4) :
586—591.

(1 r A RAENRENHEERERRLEEEMH
BEFTR (D) R EHE R TS FHE, 2015 (02) .

(BIx##E, MiEA, B, 285, DEA, MBA
B RAEETE RGP (0] W) #2AREHE, 2011,
(05) : 91-94+98.

(4] K ARG IT HSE ) & 4 AR A0 B B Zan ke a1k
AT HLE (GB50003-2011 ) Abae: B #5 Tk R A,
2012.

(SR KA, #FH#, FRY, TF, T2, &4, xMH, .
REAAREDEmEEERERERERRAR [J] ER
AR, 2016, (12) : 120-125.

(61JEEW, T, BAE, EEH, KRDERWGH
ARBEEEMEREE#ERERGRBAR [I] EHE
Hdk, 2017, (10) : 157-167.

71k g X, HAE, HE¥, BZUNHHNDEEE R
BRI E RS R R R [ 0] AR,
2019, (08) : 108-117.

[81% [ JiE.FRP Am [ 47 £ k¢ HAE 42 BB 1B F 4845 241 D ]
LR A, 2021 (01) .

(91 & A.CFRP [ #% m B # 3 iy i B M #F % [D] .
WA AFE, 2018 (07)

[101& & ¥1.GFRP xt#: #tk fr B3R mE # =% [D] .
W KA B, 2022 (01) .

(1118, %4, &S, PR, %4 GFRP E &
AR E R RBAR[ I AT AFFROE R FR),
2010, (S2) . 72-78

(121500, SEEE 4, 38k, 3530 R WAHLE T Atk iy 4 20
FM R TR [0] #EARES TRZH, 2022, (06) :
102-112.

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 133



