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A STUDY ON APPLICATION OF AN IMPROVED JOINT STEEL ELEMENT
TO PRISM METHOD

Taku MATSUBAYASHI Takayuki OBARA
Tetsuya MISHIMA

Synopsis:

The PRISM method, which strengthens RC piers existing in the water, has been aready applied to 3 bridges in sea water
near harbor. The PRISM method, which can save construction time, is expected to be more popular in strengthening RC pier
in river, because the construction time of such a structure is limited in the drought season. Considering these facts, we
proposed a new type of steel joint element in order to achieve further improvement against the productivity of precast panel.

Through our trial production, we found that we attained 25% cut-off in producing time of the joint element itself, which
leads to 20% cut-off in producing time of precast panel and 7% cut-off in total cost of the strengthening work. Furthermore,
we carried out uniaxial tensile tests of the improved steel joint element and reversed cyclic loading tests of a pier specimen
strengthened by the precast panel. From these results, we confirmed that the joint element itself and the pier specimen
strengthened by the PRISM method have sufficient structural performance and constructing efficiency is much improved as
well.




woood
goboooRrCOOOOOOOODOOOODODOOO
o0o0oOo0o0oooOooooooooog oPrisMO
b oboooboobobobobooooboooobaoobo
0000000 0-100000000000000
OO00DOoO00ooOoOoOooooOoOoboORrRCObOOOOO
gbooboobooooobobobobooboogoon
gbooboooooogoon
gbobobooooboobooboboboobooo
gboboooooboobobobobooobooobogon
oo0ooOoO0o0ooOooOooDoOoOoboo-200000
gbooboobooooobobobobooboogoon
gboboooooboobobobobooobooobogon
gboboooooboobobobobooobooobogon
gboboooooboobobobobooobooobogon
gooo
gboboboooooobooboboboobooo
gboboooooboobobobobooobooobogon
gboboooooboobobobobooobooobogon
gboboooooboobobobobooobooobogon

gooobobooooooobbooooboobobobbooo

IRRIVERER
RARb

ayol)—k

(FERFELEL) 3
FEHED

N

ar

XK

. LI
(TERZRFACAEHRIEH),

T RNV

gbooboboboooooobooboobobobobo
gbooboboboooooobooboobobobobo
gbooboboboooooobooboobobobobo
gbobobooooooboobooboboboobo
goooan
gboboboooooboobobobooobooodg
gbooboboboooooooon

000bo0obobooobobooboobon

udn
2.1 0000000b00b0booboooo

gbobobooooobobobobooobooog
g-sfooggoooooooooooboooonooo
gbobobooooooboobooboboboobo
gbobobooooooboobooboboboobo
gooboboboooooobooobooboboboobo
gooboboboooooobooobooboboboobo
gbobobooooooboobooboboboobo
gbobobooooooboobooboboboobo
gboboboobooboobooboboobo

Oo00oo0000000000
000000 D 00000000 O 000000
0000000000 0D0boooO O O ooboo

HA 1 AR 8K 5

XA LT h—
FTERXZRA)

X7h—

O-1 PRISMOODOODO

0ooo0 DDDDDDDD:\DDDDDDDD
S 00000

\L I

0-2 Jooooooooboboooog

TLEvARIRIL
NRIVERE
goooo
K // oooono
Bith gooooo oood
ooo ooOooooo
DDD‘DD DDD‘DD
| { { |
[ - ] _‘i__I'I_H -
POOOO \ Q a0 \ PODOOO
oo goooooooooo oo
goooooo
ooooo 000000000000
PODOO
oo

gooboano
0-3 O00b0obOboOobooobooboon



22 000000000DO0O
gobooboooooboobooboboboooo
gooooo
gboooboobobobobboobooboobooboo
RN
goooboobooboboboobooboobooo
gooboooooon
goooboobooboboboobooboobooo
gboboooood
gboooboobobobobboobooboobooboo
gbooboboboooooooon

23 000000O0OoobOoobooo

g-10b0o0o0oboooboooboooboooboobo
gobooboooobooboobobooob-40000
goooboobooboboboobooboobooboo
goooboobooboboboobooboobooboo
gooobooboobobobobooboooboobooo
gbooboooooogoon
gooobooboobobobobooboooboobooo
goooboobooboboboobooboobooboo
goooboobooboboboobooboobooboo
gooobooboobobobobooboooboobooo
gooobooboobobobobooboooboobooo
ooooooob wooooooboooooogo
go

0-1 00bo0oboboboobooboobobooo

o000 000000000000 0000000000000
oooo 00O0ooLoo ooooocoo
400
— ] A
el K SEN
/ 105 \ /
00 00
D22(SD345)ctc150 O OOOCODO D22(SD345)ctciso DO O OOCHD
IEEEEEEEEEEE Oooooo
000000000 0000O00000O0O 000000000000
0000000000000000000 (0000000000
000000000000000
00000000000000000

gooooboooooooo

afafajaialil
| oooooo | |

oooo |

f)agaysis
| SEEEEL |

|
| oooooooooo |

oooooo
ooooo
ooooo

go0ooo0z200000

gooooooo

goooooooo
gooooooo

oooo oo
oo
oo

ooo

oo
oo
oo

<]

ooooooo

gooooboooooooo

gooooo

oooooo | | oooo |

DooooDz200000

oDooooooo
|

oooooo
ooooo
ooooo

|

gobooooooo
oooooooo

oo oo

ooo
ooo
ooo
ooo
ooo

ooooooao

U-4 0bOoobooobobooboobooboobooboobooboobon



sudbobogoboooboogd
3.1 0000bOgoo
gobooboooooboobooboboboooo
gboooboobobobobboobooboobooboo
gobooboboobo-sobooboboobbooobon
00D0D0D00SD3450 fy=345N/mmP0 000 Q0ooOn
Ofu=600N/mmP0 0000000000 200000
0o =690 Nmm?O O 3000000000000000
gooobooboobobobboobooboobooboo
gbobooooobobobooobooobog
g-5000000oboboooobo-e000oobob0oo
goooboobooboboboobooboobooo
O D25(sb3450 100mmOOOOOOCOOOOOCOO
oo0obobobobOoDOobDODOO0OO0nnsbasst
fy=345N/mm’0 000 000000000000000
gbobobooooobobobobooobooog

3.20000

00000000000 (P=506.7mm?x 3 O x
345N/mmP=524kN)0 00 0000000000000 2
0000 P1100kN DO OODOOODOOOODODOOO
gobooboboobo-2000b0000000D0000DO
gboooboobobobobboobooboobooo
gboboooooboobobobooooobooon

220

PCO O CO

oooooa

¢32\>EE

2000kNO 0O OO

Oo-5 0ooopooooo

0-6 D0OO0O0oOoOoOoboOoboboOoboon

o 36.3 o
30\
2 N | L, ]
—— Fse=====5 i
= \Di < | ©| O|\WD
- e e mlﬁ |
5 Am© |
S
74132 E ™
85
151
o 1
r - o
!
[BR} !
40 S
5 Y s
’jﬁ& 6 Qo Ry
< \ /f —

SIS T — o
AL 1IN - .
I : - Y N

I 1

ik ‘ =
| ' i a

| |

] ]

. AR [ipd

il b = PP | o~
: ; 3 C AT A o
P l

| |

] 1 S

| ' | 9«

| i

; % ; { -

— v i} My/ie/ieiliey))

G i = TAARRARRPTRSY. |

,’ ; ) {.l'hlh,l’hllhl'hl'ht’hl’hl"ll’h T3]

Il = | ; ~

F 1 4\& | l *J

| —
y \D‘ \Q}@

7.5

20

ooooo




3.3 0000b0ooooo

gobooboooooboobooboboboooo
goooboobooboboboobooboobooo
oOo@=2kN)D 0 O00Ooooooooooooooo
gobooboboob-ro0bO0O0O0bDOO0OOOO0OO
goooboobooboboboobooboobooo
goooboobooboboboobooboobooo
obobooooooobobobooooooon

g-rbboooboooboobooobooobobo
goboobooboobobobboobooboobooboo
gooobooboobobobooboooboobooo
gooobooboobobobooboooboobooo
goood

-o—0000 10 315 oooo
~
E | —o a=3500/mm2 ooon
= 5 | (P=520kN)
O
O
O
O 0 r
O
O
O 5 /r
O
O
-162-40
-800 -400 0 400 800
00000 (Nmn)
& UB=-q--moq  y-mm-r--LB
i 1 1
! pl i
VAV AV R VARV AV I R = T == - h o w
RANAVANENEVANANAN AN S———— - iy -
— ; o= .
: e :
‘_L_t_i A B U
S uF- LF
. | =o—=0Dooo 10 - 297 oooo
E | =0 a=350N/mn2 oonoo
ot 5 | (P=520kN)
O
O
O
O 0 r
O
O
O -5/ r
O
O
‘ 1-182-€10 ‘ ‘
-800 -400 0 400 800

00000 (N/mn?)

0-2 JoOooooog

oooo ooooog oooo
ooo ooo ooo
oooo
(KN) 520 921 1100
oooo
/) 342 606 724
ooooo oOoooo ooooo
Hobo oo oo oo
=Oo—-0000 10 341 oooo
~
E | —o a=3500/mn2 goon
e s | (P=520kN)
O
O
O
O 0 r
O
O
O -5/
O
O
‘ 1-177-€10 ‘ ‘
-800 -400 0 400 800
00000 (N/m?)
O00000DOODOd (P=520kN)
o= 178 N/mn?
0 oa= 210 N/mm?
_ | =o—DDoo 10 - 343 oooo
E | —0 a=350N/mn2 gooo
e 5 | (P=520kN)
O
O
O
O 0 r
O
O
O -5/
O
O
‘ 1-173-€10 ‘ ‘
-800 -400 0 400 800

00000 (N/m?)

O-7 J0O0O0OOOOODOODO@OOODOO P=520kN0)




A00 00000000000 0O00000a
oooooogoao

4.1 0000

() 0oOoo
000000000000000000000000

00000000000 00000000000000

000000000000000 2240kNO000000

(9 DOOOOOO

oo

gooooooooboooobbooooooo-300-4
dooooboooobooooo-uooooboooao
800mmx 800mm D O OO ODOOO 8omm IO ODOO0O
gobooooboooooobooobobobobooa
g-s00o0o0oood

00000000000 n=35N/mm’000000000 8 15y | 26y | 3dy| 4y| 5 y| ndy
00000000000000000000000000 @ g pfff-mprmmmfmmmf oo 1
goobooo0oooooooooboooooooboon g N O A A
00000000000 000000O000000O0n £ 5""7 7777777 7WWK#W77 il |
6y[I[II:JDDDDDDDDDDDD-SDDDDDDDBy g i, S S E— _\Z-v_>-V- ‘\E/‘V‘ -\J/- %HH?
goobooo0ooooooooobooooooobooo . e R ”””JV!
00030000000 ST ’""
-8
0-8 OO0O0OO0OO0OOO
0-3 O000000000O000ooooao 0-4 OO0OO0O0O0O0O0O0
Eﬁﬁ?ﬁlﬁ(AN/mmz) aﬁ‘rﬁ%#(XN/mmz) R wmE | HE raweaﬁzg Eléﬁﬁﬁz‘é Gﬁ'lif%i‘#;( BROTH
wve. wve. (N/mm?*) (N/mm?*) (kN/mm®) (u)
St gg:g 204 gg:é 207 BRiE | WSEBA | D25 | SD345 377 560 189 1998
38.8 314 kR D13 | SD345 373 558 188 1988
FLFrRh 735 R
JRIVED 739 | 735 B | ER D32 | SD345 391 573 195 2001
EILZIL 73.0
567 BN D19 | SD345 385 568 183 2101
FET ST ggg 56.0 25—5v7 | D16 | SD345 385 568 184 2091
' Thdet| wmm | D16 | sD345 402 615 190 2121
I'_Em—'] 00 D25 SD34d5
; = ; DD DDDDDDDDDzﬂomDD
: = 000 D13  SD345 2240kN
— = i B s ]
— | T =% 7
Z b E 000 D16 SD345
(I 1950 - ﬂ l l g
i I [
S B 1950 1950
[l] L] oooo joooooooo
0-9 O00000000O00000o0oaO
O-5 000000
oooo ooooooood oooo
oooo oo o oooo ooo oo oo
(mm) (SD345) (SD345) (mm) (SD345) (N/mm?) (KN)
00O 800x 800 7D25 D13ctc300 t=80mm>O 000 D16ctc100 343 2240
0 000000 2200 p=0.60% Puo=0.106% (0000 15mm) 0.40%




4.2 0000

() Dooooo
0-600000000000000D00000000
00000000000000 O 00000 OO0
O0000O0O0O0Typed 00000000000 000
ooo

0-6 OJO0OD0ODOO

100

JAC 3% =]

11100 /

KT ks RAPE RRE
mm kN kN mm
EERE (EAD 8.40 914 998 68.70
(1.91) (1.09) (1.16) (1.91)
EERE(&AD -8.40 917 -997 71.30
(1.91) (1.09) (1.16) (1.98)
HEE
GEERIBE S EType ) 4.39 841 860 36.05

(OO RAFEHEECHTHHERT .

( DOOOOOOO
000000000000000000000000
00 250kN 0000000000000000000
00000000000 600kN 0000000000
000000000000 400mm 00)00000
000000000000 7000850kN 0000000
00 200000000000000000000
900mMI 0000000000000 000700kN 00
0000000000000000000000000
00000000000000 914kNO & y=8.4mmO O
000000000 917kNOS y=84mmI 0000 00
0000000000+ 85mm 00000000003

oyl 000000000 OOOOOOOOoOOoOO

5yl 00000000000COOCO0O0O0O0ODOO
oboooooobobobobooooobooboonog
oboooooobobobobooooobooboonog
OO00o0o0o0ooos yoooooooooooooo
gbooooooboboboboooobooboobo
oboooooobobobobooooobooboono
000 9% yOOO 100y O0O0O0oooOOoOoOoooOoon
gboooooooboan

gbooooooooooooooogooooboooo
ugbo boobooboboboobooo

(3 DOOoOoOoOO
0011 000001200000000000000
0000000000000000000000000
000000000000000000 O 0000
0 0O00DO0O0000O0OTypedOOOO0OOOOOO0O
000D0000000000000000000000
0000000000000000000000000

gboboobooobooboboboobooboobobab

10y TR

58 yif& T B¥

!
[
p
(
B
"

72

\\\

N
3

,\§
N

N
X

=
{
| DI
1“7
[

-

‘:§\
DA

X
N\
DA

N

§§

N
N

=
N

4

TSy T BF

W
N

2

A0

N

N

e

f%

%

N\

NS
NN
N

R

0-10 00oOoooooooooooog

A ae B

B¥Egy g

ugb-1 bDgboOooboobooo



1200

800

400

Z
] 0
iF
s ]
X
-400
— RER{E
-800 E 1
EE — FHEE GETRER)
-1200 !
-100 -50 0 50 100

KEZER (mm)

U-1 Doooooboboboobooboon

sudgnon

PRISM OO0O0O0OOO0O0OO0OOOOOOOODODOO
oboooooobobobobooooobooboono
oboooooobobobobooooobooboono
gbooooooan

(1) ooooooooooooo

gooooobobooooboboboobooobobo
O0DO0O0OO0DOO0ODOOO0OP=5067mm2x 3 0 x
345N/mm2=524kN) 0 0 0 0 00 000ooooooo 2
O0OOO PF1100kN DOOOOOOODOoOoOoOoDoooo
gboooboooboboboboobooobooboobo
oD@E=20kN)D 0000000 O0O0oDOooOooDoOon
oboooooobobobobooooobooobooonog
gboooboooboboboboobooobooboobo
gboboobooodo

(2 0OO0DO0DO0ODO0O0OOO0OOobOOobOooOODOoDOo

gogo

gbooooobobooboooboobobobooboobo
gboooboooboboboboobooobooboobo
goooooooooooooooooooog o
oboboO0 Oo0o0ooboobobDOTypelDOOOOOO
oboooooobobobobooooobooobooonog
gboooboooboboboboooobooboobo
gboooooooboan

eLUUnn

PRISM OO0O0O0OO0O0OO0OO0OOOOOOODODOO
gboooboooboboboboooobooboobo
gboooboooboboboboooobooboobo
gbobobooooobobobobooobooog

1200

X\

400

B
ﬁg 0
i
N -400
~800 \\ {J, — =i i
— HHEE GEREH)

-1200
-100 -50 0 50 100

FKFEZE AL (mm)

0-12 pOoOOOOODOOODOOODODODODDOD

oobb0 rRCOODODODOOODOOOOODOOO
gboboooobobobooboooboobobooooo
gobooooboboobooooobooboboogooo
gooboboboooooooobooboboboobo

gboboooobobobooboooboobobooooo
gboooboobobooobooobooboobobo
gbobobooooooobgoobo

gooo
noooooooOoOoOooooooooooRrC OO
goooooooooboobooboobobbboboooog
0000 O Vol.220 No.20 pp.14290 14340 2000
00000o0oOooDOooOoooooUooUooOoo
u



