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Static loading tests on load carrying capacity and ductility of steel-pipe pier models winded with AFRP sheet
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To investigate aseismic strengthening effects due to winding AFRP sheet around steel-pipe piers, static mono-
tonic and cyclic loading tests for steel-pipe pier models winded with cross-directional AFRP sheet were con-
ducted taking layer number of sheet as variable. Strengthening effects on ultimate load carrying capacity and
ductility of the pier model were experimentally discussed. From this study, following results were obtained:
1) the local buckling mode at collapse may be shifted from elephant foot bulge to diamond shape due to con-
fining effects of AFRP sheet winding; 2) increment of the ultimate load carrying capacity of the pier model
with AFRP sheet may not be much improved by winding AFRP sheet; and 3) however, the ductility will be

greatly improved by winding AFRP sheet.

Key Words : AFRP sheet, steel-pipe pier, local buckling, static loading test
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DL, ¥— FETEABRAE TN S e & ABEL
o TWwW5, I, ¥— b OERIRI X - CEEGE
FEOMELOER EMH L, FEREEOFKEICK LT
S FDEMICERLTVRE ZEEBRL TS, &
B, L3-m AEBEOBAICIE, BRNICENLALe 2
BT, h=30~40mm fBETRELOTAHBFEEL T
W3, ZOBERIS— MEFICEE L Tw5 Z L 2R
LTw3, —F, L4om BEEOBEICE, BiL 0L
fIZBWT, h=70mm DVTABKECRINTRS
ZEBOn5,. Zhii, BE-226bH62%L9
12, h =70 mm EHSPINC A DAL & 5 RIRIEIZ 2>
TWwb-d EHRINS,

PlEED, >—b2BEMUIEETHIEICLST,
¥ — F ORB R ORI EIEII IR E T S RE
FEIR DI U CESNS/ER L Tw 5 2 LD L
Wl ot 7z, REEGICHEET B REMEROIR
e — FEBBUCIREL, 38X EFB B, 4 J@Tld DP
Rlick s Z LRSS IZL T,

3.2 DR U AR

K —8 icid, #0iELSAEEBRIC BT 5 &HEREO M
RITRTAT B — SR TS 7 i 2 BT S Bt 2R
BT A TRLTCwS, ¥, BE-3ICE, &
HEFRIZ BT 2 R EEE OEFTIRILE A 7 VIR HE
LORLTWS, &8, GHEITHFFHEMRE & R Ak
BRI 5 ATHORERTH 5.

K —8(a) (o T EEMmERER R (L0-c 3UBRlE) 1CEH
T5E, 3947 NVHTRKAEE H,/Hy ~ 1.45 271
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5/5y5= +2

5/5yE:+6 5/5yE:+7

LO-c

L3-c

L4-c

BE-3 REEEOEFRIIO g (038 U BgEER, A2 i s © A i)

L0 L3 L4
monotonic —— ---- —-—--
cyclic —0— -A - —g-

HIH,

0/6yE
B—9 CIREHR D ELEX

L, 2OBMEMETLTWE, —7F, ¥— M@EL
72 L3/L4-c A0S S (b,cX) id, 334 7VH
TIIIRKME Hy /Hy~19 2L, ZOB4TA 7L
HE CHEMRTHRSNTIHT ~EEERL T3,
Z D, L3-c RBETIE, +5 9 A ZVHD §/8p ~ 4
(KFOHD) ks T, EFEHD S — MEFic k> T
MHPMET L, &I 6 44 7 VEHTHRBICES
TWw5, —#, Lic ABAEOEEIZE, > — DS
BAETTTHA IV NVETHRBIZES>T WS,

BEE—-3 IURTEY A 7 VOREEEOE TR E
BY % &, L0-c RERATIE 3 94 7 )VEIC EFB BIFEE
DIMEDBAR ST, ZOHYA 7 VEDOBERE L HIZH
HEERESRE L T ETB I 0225, —F, ¥ —
M #HER U 72 L3/L4-c BRIk TIE, 3 94 7V HICIZHHIE
BIREHEESR ST, 4 A4 7 VHIZBOWTERTLD
& =70 mm fHEDE THENCZER L T 28758

ShB. BE, MEOEMESVWEHEKT S L, Lic
RERARDITH Ld-c slFE L D DR E WV, 2D, A
I VBROERE EHIZZOEBEIAMICKE AR,
BRIIZIZE & b DP Bl /S EE R & kR
WWE->TW3S, =FEL, L3-c REMETRERRD X 9 i
5% A4 7NVEIZY — FEMIPBEL TWBDICHL, Ld-c
RBRIA Tl > — P ORI LT,

R—9 1213, HREBRICET 2 ITTACTHIE — B\
TR RO EZ R L C\0a, B, KICiZH
B FEEBAER OO TRL TS, kY, >— b4l
L7 2 MBI @it g i % &, Ld-c ko
BAREEIE TRE L, poRKHERRES O A
EHET/NZLREINTVS, i, B-8KLD
BE-3KARLAEXIIC, L3-clBRETIES YL 7L
Bioo—FERIL, WAHMETLAZZ EICERELT
W5,

3.3 BRHEL L VEHEDLLER

R—6121d, BHBEORAMEE Hy, BEE pos,
PEIREER X 02 OFEMEZ —EICL TR L Tw 3,
8, WEEE Uy i3, Bilo B—5 128 EFHESRAR
DACE T E — KM R S b B L 51T, ¥ — b
BRI OB L, EERABRE OGS E B2,
AR & FAREOMEL NV ERHLL 7 R
7952z lFE 2, KPMEIRAMEM H, 125
ER, D95 % FCET LR TORN s & EER
FHL TS, F£72, R—101d, REBEOmETT
BKEE H,/Hy 8 X OB yos &> — MHBREIS p
DEBERLCw3, %E, >— MEREE p i3, #
friE 72 H ORI O —EEERAT 71T 2 > — b5k
ithote LT, RRDLIITEZEL TS,
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R—6 RAMELEEE-E

AR BA T 85" el R 2 | EEFEEME *? (mm)
VR AT Hos FEARR 4 | g1 4
H,, (kN) Hy/H, (mm) | (= 8s/8) (A TH) (C )
(@) BAFHETEER
LO-m 91.8 1.62(1.00) | 438 | 3.86(1.00) EFB 52
L3-m 106.7 1.89 (1.16) 544 | 4.79(1.24) EFB 45
L4-m 1115 1.97 (1.21) 673 | 5.93(1.54) DP 67
(b) %08 L B LR
LO-c 81.3 1.44 (1.00) 352 | 3.10 (1.00) EFB 63 57
L3-c 105.0 1.86 (1.29) 46.2 | 4.06(1.31) DP 65 70
Ld-c 108.8 1.92 (1.34) 469 | 4.12(1.33) DP 62 65
1 BKWE H, 5 0.95H,, ¥ TIET LB 0%
*2BFB : SMANZ MR & 4 2 R EREE (RO RS )
DP: WAL A YAt k& 5 L BEER (¥4 vE v FRIER)
SHTLY 7L EEISDES.
A FEEl, B19RMN & 13N ERAER IC 2 Nl PR B & OY513RM & 7z il
S () HofEiERERRBAE (Lo-n/Lo-c) KT 3HE
Ly=0 L,=3 Ly=4 Lp=0 Lp=3 Ly=4
2.25 i : i
200 | g ¢ ?
R N, S ; %
5 | SRS e g @
T Q ] 3
1.50 - © ,
\J X
O monotonic ) O monotonic |
1.25‘: ® cyclic L ® cyclic
0.0 » i i ol i
0.00 072 096 0.00 0.72 0.96
Jo,

o}
(a) BATE L RIS OBR

(b) BN & WA A OBIR

®—10 SAMEE X VLML & HEmES OBI%

fualaLn

= 2)

L, L3 8 X0 L4 RBEomimEls, 2nthp =
0.72,0.96 TH 5.

F—6(a) BXUOK—10 kb, BFESAERHEECE
B9 2 &, HEBAICE )3 ERTURAMEM H,/H,
i3, LO-m RBMAT H, /H, = 1.62 THHDIINL, ¥ —
MR L 72 L3 B LU L4-m RERATlE Z 21 1.89,
197 ExoT\w3, F72, ZOMINEIL 16~21 % BE
Thd, —H, BHEE Uos 1 p DIERE & 2{) L,
La-m BERADE AT LO-m AR & I LT, 1.5 %
BEmELTWYS, Iz, §ibo & 9 iz 2 /19 AFRP
o — Mz & B R ORRZNE L B O RRICE
HALTWwaLDEEZLND.

F7, R-6()BLUE—10 &Y, BDIELHGE

EERERORAHEICEHT % £, Lo-m BEAEDOHE
i3 Hyy /Hy = 1.44 L BFEAR L D /& REnT
w5, —F, ¥— MEERBREOSE &L, wind
Hy/Hy, = 1.9 BELZRLTE D, HEBMROSE LB
—H Lo Tw3, Fiz, LO-c ilBREICNT
3 EBAEOEMEL 30 % METH 2, Ric, B
Uos 12 DWTHRA &, > — bRl ¢ |k B
BEREIZELRD, p DREILLDPDOLT Uos ~4 %
MLTWAI ENTH 5, ZUu, BB X9 IR
JEDMETIRIADNITIEF =R L T3 2 EICBEL T3
DEWEINS, LB, > — Mk L 2Rk EMEE
Uos 13, LO-c ilBAfAD 1352 RLTED, ¥ — %
EHBEMIEETL I IV EBEREIHR ELTHwA Z
EDTFID.

BLEXY, o= F2HEUICEEMTRET 2 2 LI K
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L3-m

300
200

100

(mm)

(a) HEFHERATHEER

WA AW
-

L3-c

300
200

100

(mm)

(b) #b3E L WE 8

(@)
<o

n
=1

total absorbed energy ¥ E,; (kI)

i

(@) BT X —HINE

B—11

b, MEmEERA L L ¢, RAHIEO LRE 1.2~13
eI 2, B % BEREEIRET 1.5 65, &0
BLUERET 13 BERERN LI 2 L0 TESL I L
DS DT o 7z,

3.4 FEREEREIRR

BEE-4 123, {HEARICE T 2 ERK TRoETT
FEOREEEIRIUI O WT DHE X A HOMBRZ S
LTw5, &k, KFROHEMH AL D EICNT 5H D
TH5, (@) M&D, BFEMAERICEIT S LO-m 35k
HITEEED 5 E & 52 mm BEDAET, EFB BOFEH
FERRDSFAEL 0B 2 E3gd 5, £72, L3-m ilBEE
ELTH o — OB L, BEIICIE Lo-m RER
& & ERBIC RS D & 3 & 45 mm FHEC EFB B0 3

HEE TR E T 5 BT GE O J R IR DL

o 10eg A
- -&- | 3-C -

(9%}
o
R

—
o
I

<

normalized absorbed energy
per cycle Eaif 3
[\
[e=)
T

cycle ¢

(b) 194 2NH72hH OERTLLFNF —TINE

IRV WO (8 DX L 8 EER)

PERSFAEL T B, —H, L4-m REREICBL T,
SMBLZ YR & 7 5 EEB RO REEERR I3 AT, E
F0DEX 70 mm fHECEWT, WENCA DAL X ) %
DP RO BRBEHER»FE L T 2 28305,

—7, (bY& b, #0iELBMAERICET 2 EER
PMICERT 3 L, LO-c R, S 63 mm BE
DAz THULENZ B L COufR7: BEFB BLOEERERIE 0356
ELTWHBRDIIRL, »— MRl 72iBEE i eing
Wz A DA X 9 7 DP RO RSB 54 LRI
BoTWB I EDgh5,

P&y, AFEEOHFENTIE, BHAECPLHS
To—rERE 4B - M aimE& p=096) &7
BGEIT, R ICHRE T 2 RFERE € — F % EFB
Ao DPBICET T A5 Z ESHHS I - 7,
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3.5 IRILF—IRNE

RK—111cid, #0BRLEAERICEBY 2@ 2L
X — IR % BRI T L CTRLTw 3, (a) X
IR AL X —RINE Y E,; %, (b) KiZ | 34 7 V%7
H T FNX—RINE E, 2 BTNV F — E, = H,6,6/2
THRL TR SN ZMEITTL RN X —RINGE E,/E, &7
LTWwa, g, By 708 Tths.

(@) Mk b, BlBAORT 2L ¥ —RINEIZ, LO-c
HEMATHI 23K THADITR LT, o — M HmnEkEak
T, L3-c REMAT 40kI, La-c EMATS5K &4
TEH, o— MBI K > T 2L X —IRINE B A L
TWB I EDgh 3,

F72, (b) KOBERTIANF—TNELD, KRR
ORI 2N X —RINE X, > — RO BRI,
»H 5T, 4 ¥4 7 VEE CHZIER -0 mEHEE R
LTw3, LaLAads, 594 7VAMETE, 20
DAEREICRERERAPRONS., Thbb, Locik
BAROBEIIE I 2L X —IRINEOEMEIVNE , 13
ERBEZRL T30 L, >— b L 725k
DBEIEZ DEMBIZENRE T, RERZ LI RN
XF—IRINEER B L TW5B Z Egh s, £z, »— Ml
L7z L3/L4-c ilBRiA % B3 5 &, ARG € —
FTRBICESTWBIZb 0 H 57, Ld-c REBiEHS
FOREHBZFINVE—PINEERL TS, ZOEI,
BER—-4(b) ion L RiMERRR L D, > — Figkro
BECE2bDEEZLNS,

4. F&o

ARE, 77 2 Nl (AFRP) > — FEBERITIC
X piEEHoONEER EROEREHNE LT, B
& 26 cm BE O H RIS BRI 2 517 AFRP & —
P ERSEATESE LB BYEL, 2 FEEOFEE
EEEPHEMBL, JITIE, — FERE 2 BEICE
L&, >— b OFHFENE L iR & DEIfRICOWT
WEt % 77, REBTERONLERZEETS L,
1) AFRP ¥ — I Z RIS /TS T 5

Zrickbh, =T ORFREOHEMRIC L > T,
BRI F 4T 5 BFB B o RESELE % i &5 %
WIHEBEZ Y2 2 ENTE S,

2) AFRP o — b & &AM T L 2-ilBikig,
MERERE & LR L TR IO ER % 1.2~1.3 fiF
BECIZ, BT BEEARET 1565 #
DR LEANREET 1.3 FEER LE¥ 5 2 LT
%5,

3) REBHBENTIE, ¥ — MREAS p 2096 T
3L T, BRAEIC Db & TREGERFIC
F4 T 2 RIMER ORI SE 2SN A DAt
DPHI L o7z,

SR AR EATH I D, BE LIRS TS
S AT b TR IR — B 3a#) e THRE R TEY
o, oL, FARFERHERS R T A TAHRO AR
BT — Y BEMEL R 5 CHER R, T 2IcE
LTRHDELET S,
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