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number of cycles (case n=3)

Table 2 Specimen Type, Loading Condition, Test Results

Sp Type Loading Ver. Load  Buckling Position from { Buckling at
(tonf) detetion . |welded joint (cm) full circumf.
B S1-1-3 | 1 [repeating (n=3) 283 [3cycle,+3 8y, 7.5t 10 3 cycle, 38y
5 $2-1-0 | 1 |monotony (n=0)| 283 3y 0 10y
g S3-1-1 | 1 |repeating (n=1) 283 {3 cycle,+38 v 7.5t0 10 3 cycle,~38 y
~§ S4-1-10| 1 |repeating (n=10)] 28.3 T cycle,~2 8 y] 7.5t 10 1"cycle,+3 6y
S5-1-3 | 1 [repeating (n=3) | 28.3 |2 cycle;-28y] 751010 [3™cycle,+3dy
S6-1-H | 1 |hybrid 28.3 0.6 seconds 5t012.5 did not -
§7-1-3 | 1 [repeating (n=3) | 28.3 {2"cycle,-248 75010 [3cycle,+38y
§8-2-3 | 2 |repeating (n=3) 283 {1%cycle,~2 8 y| 15 2% cycle,+3 8 y
Fig. 6 Example of a Loading Pattern $10-3-3 | 3 |repeating (n=3) | 143 [1"cycles26y] 251075 [1%cycle-258y
S11-3-3| 3 |repeating(n=3) | 28.6 [1cycle*26y] 251075 - |3cycle+28y
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Fig. 11 Horizontal Load-Displacement Hysteretic Curves

@) KEME - KTEERRERR

Fig. 11 IZKERME- K EEMBEHBR L, Fig. 12 (a-
K ERE-KEEMBRGRODKRELRT. &
DEL—EEMLEEX-HE, BHEESE U ST
EROBYELE & BITMI AP LRSS, Ll
BEEEIA U BIIEM &0 B8 i
ABIETT 5.

a) BYRLEMOTE .
@0 IR UL IRIEHRFT O S1-1-3, S3-1-1, S4-1-10,-
$5-1-3, S7-1-3 & BFREMAD S2-1-0 &id, KERE
BB, b BT e R 0 IR
=0)DHEETH Y, EHOBEVELEHOKEVIE
CEBREEOWMETAOETIE LY. £, B
FEBASSAE L BB R LEMORLEMms
KTHEMOBYIERLIZEDY KIEF A OIET i A
1T

Fig. 11 {2777 Type | ORBREESD 1~4, BLUV
§7-1-3 £ 9, BEMEECHE, 26y (132mm)ETD

121

BBV TEHWTROBAICEN TS, B0
VIR LIZ X D ETFWME NS ERTAHAZRL, &
ELITRD LN, ZHIEZ D7 T ADEED
SR C—RET A LB IE LB L Ex bhD W,
38y (19.6mm)PDH A I Mz D &, BVIRLIZELS
MEOLEMNBENGED, BOELEHICL2EZLE
NTL B, Thid, 38y BT HRMEROREIZ
LAEETHD.

b) EELOEE

Fig. 11 @ $8-2-3, S$10-3-3 R U*Fig. 12 ()DL &
DEELOEBYRIT 5. 728, Fig. 12 (b)id, XK
TR, KREREZ TN ENHBRRKEEN Sy,
BtRAERE Hy THERT L TH D . BEESKE
WS, TRDLMEAEO $10-3-3 OFE, BREN
Sy (4.83mm)D>5 28y IZ[EA 5 P THT A ANEL
Lk 5. Zhid, BEEERERE —H LTS,
S10-3-3 DRERKIZ 36y D2 4 Z K TRIZE
Wit h & o> T 5D, ERERI/NESWERED $8-2-3



20, 1.5
I [ [
L 6
g £ I <
g . z 7-143 g
= N =265 ar
3 101 —SI-1-3 (173 y) 3 3 |
2 ceo- S2-1:0 3 3 0-33
E] o S3-1-1 s 0.5- 3 Pvel4.
] - g e 2~
= —&— $4-1-10 K] 3 10-3-3 8
s —O— $5-1-3 s i dh=53.1 s
0L oL
1 " i 1 1 " 1 L 1 n 1 1 ] ) ] ] ]
20 40 60 80 0 2 4 6 8 0 10 20
Horizontal Displacement (mm) Horizontal Displacement (§ /5 y) Horizontal Displacement (mm)
(a) (b) ©
Fig. 12 Skeleton Curves of Horizontal Load-Displacement Relationship
c 20( < 2 e 20
] a4 &
1q ] E
3 E 0
] ] = )
. © c
£ 4q £ g
. " A 5
-10 .5 -8 6 -4 -2 0
Strain (4 ) *10° Steain (1) *10° -20
§2-1-0 Vertical direction, § cm. §7-1-3 Vertical direction, 13 cm. 0 € max
. el strain (1)
§ § ! Fig. 14 Definition of & max and &
id z
F
é g, « 80000} 48y
z q 2 E 56y
N R s 60000+ 38y
Strain (1) *10° Strain (31 ) *10° £
$2-1-0 Vertical direction, 2.5 cm, §7-1-3 Ventical direction, 10 cm. s e §3-1-1
2 2 “ 40000
c < E —8— S4-1.10
§ 8 3 [ — §5-1-3
2 ) z
i 3 % 20000~ —e-§7-13
K| k| E r 8y o~ e S1-1-3 1138 y
ﬁ 1 i 1,
; g,, % 70 20 30
Displacement 6y (mm)
e I R R 50000
Strain (11 ) *10° Strain (1 ) *10 F
§2-1-0 Vertical direction, 0 cm, §7-1-3 Vertical direction, 7 cm. i
] -~ 40000 36y
Fig. 13 Horizontal Load-Strain Hysteretic Curves w
w
. § a0 30000
TiX, 20y Tid, MEOCHLIZBE T, HEIMIEL 5 - S1-13 136y
LB LBIEIC £ 3 BTN LAN R bAL. £ 20000 s
$8-2-3 Tid, 38y D 1 # 4 Z LBIZRNT, WEFHD & 10000 5, —s513
BETH, £LTW3. Z0XHiz, BEEAKRELE 0 . . —e— §7-13
ERRMTE NS, MEADETHBRNC & ntgy 0 10 20 30
B . Displacement 6 y (mm)
3
Fig. 15 & max -Displacement and & -Displacement Curves

c) SHEFMEDEE

Fig. 11 ® S10-3-3, S11-3-3, B 'Fig. 12(c) ki &
D, MEWELLWEBRRITED 0% TREF L
S11-3-3 TiX, BARWMFHIZ/NEL, BAWEHET
ETRDOTHADIET AR TH Y, P- 5 PR NEE
KRN THS. FCERR AR DOMBTHOETICE L
HEEMRRE WV,

122

d) RMERREESAEODESDEL
EHORERBROFE LT, HPIRITD S2-1-0 &
#B0IR LESK 3 B $7-1-3 O EBAEFEOKER
E-FHMHBEFig. 131277, $2-1-0 12880 Tl
#7265 2.5 cm, S7-1-3 TIZBHEMRN S 10 cm DF —
IRRBOLED D THD. BEEBET S35y



KB TARICEADOENAE LS. BENELE
TIRERB»HBIRIZMENEDL-> TS, ¥, &
BA 7 NZBOTHEDET LIEH DRFR L ELD
ABIIKELRABRITI—HLTWAZ L2300 5.
BENMREVBELTORKES £ & EAE T
& %*Fig. 140 & 51 F % L7z Fig. 1512 Type | O£
TORBRED e vx & & EEMOBKRERT. WThH
HEEMNTOE—EHOWAFOELMETHD. T
nb 28y TREBEBEIELTELT, RRKEL
Emax 1.3%, ELME & ~13%THRYIEINTNS.
TDEIRBAHRTIRIES A I VEFARNVREETD
FTCICHBLE ICBECERVELEHESLEL R
59 BEMERERECE%RE, BREHem , $E
HEEE S n=1 & n=3 HLbE LERBRETHKRER
ERHDL. TRbLRANERNSRET D L O REBRE
WZDWT, ENOBYELEn % I b0 iTENULE
2T 32 &, n=1 ORBFIZHESTIEENITH LY
EBLLOTWAIENALLTHD.

4. RIAMEMRAT & HHRET

ERICLVBON, BFEE LR EE T 5HEHE
SIEIO D) %, BMIBMEE REREMEITIC L0 B
3. TRV HREFEET L% Fig. 16 IZRY.
EF VIR EEBLTC2HD1IDET NV ETS.
BRI TR C2FAEETHS. ShERELETP
WHEE LTREPRIZEAT L. BITICITARER Y
7 h MARC % iV 7=

RO ERE 4AHEERS 2 VERTHS. RER
it 500 ThH 5. HERAIL Von Mises DRERGM

LAl & LTIxSFm il L BaElz Ay, %
NENDOBRE LB L, OHELMBITEIRER
BRERAVE.

Type 2 DEFAMCRHTAITL D EONLERE
Fig. 171277 . Fig. 18& le_5B T & &0, MIFIZLY
BIE LB EROBREZEBBETE VWD LE
25, LaL, EREMBFCRERBRIZOVWTIE

FLTHhHH, RMEBOREMBLRZY, MAT

CIRECBOE L TREL TS,

% H R & BB % BV 7K R E A A i dh
"% Fig 18 12577 . FEM fERIZB KT 5 OFHLR
FU20yBEF TRERME—HLTVAY, Th
PBIE B OB R BEMERLTWS. BEMRO
WICHOWTIFERE B2 5. T CIIRER
HOEEE AN TR & RERSEIRHBTIERO
BOBOESEELTWEEEILRD. ZOBM
HESEOKE D O LEWERIES R D.

WL DR B E BRI T 5 72 DICHE LA 720

Horizontal Load (tonf)
=
Horizontal Load (tonf)
=

S
Fig. 16 Model Fig. 17 Deformation from Analysis

Isotropic Hardening Rule

—s823 . 20
----FEM gk [

Kincmatic lardening Rule

[}
=
-—

S

S

=)
T
=)

[
>

n
(=)

=
40 20 0 20 40

Horizontal Displacement (mm)

40 -20 0 20 40
Horizontal Displacement (mm)

Fig.18 H-{ Hysteretic Curves

Table 3 Conditions of Parametric Analysis

case Si S2 Ratio Sy Hy Position
(mm) | (mm) R | (mm) (kef)
1 10.3 6 1.72 53 9472 C
2 10.3 103 1.00 48 10472 B
3 6 6 1.00 48 6089 B
4 10.3 9 1.14 52 10848 B
5 8 465 1.72 56 7710 C
6 6 4 1.50 6 6569 C
7 10.3 8 1.29 5.6 11195 B
8 6 3.49 1.72 56 5780 C
9 15 15 1.00 48 8862 B
10 103 515 2.00 5.2 8596 (o}
1 6 5.26 1.14 5.2 6316 B
12 10.3 6.87 1.50 56 | 10542 | Bto C
C: BEE{LE
B: R—R
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STUDY ON SEISMIC RESISTANCE OF STEEL PIPE PIER MADE OF TWO
’ DIFFERENT SECTIONS

Chitoshi MIKI, Jorge MULLER and Tetsuya SASAKI

In this study the effect on the seismic resistance of steel pipe piers of the existence of two different

sections, the thickness of pipe plate, loading patterns, and weld residual stresses, were studied. The

specimens were made by two different sections, representing actual bridge piers. The elastic-plastic

behaviour of steel pipe piers under the following conditions are discussed by experiment, response and

FEM analysis. Three different loading histories were used in the experiment, increasing loading

monotonically, increasing loading cyclically between tension and compression and pseudo dynamic

loading with ground motion data of the Hanshin-Awaji earthquake. As a result, it was found that the

modes of buckling and hysterisis curves are strongly influenced by the existence of two different sections

and by the loading patterns.
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