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Abstract

When we assemble precast RC members, in general, we put a rubber plate between the different members. In
the design, the PC tension is usually treated as the distributed load. However, there exist many unclear phenomena
to be clarified in the interaction between rubber and concrete. In this study, we conduct an experiment to observe
this interaction, and simulate the interaction phenomena analytically. From the experiments and analytical results,
it was found that the degree of nonuniformity of the stress and/or strain distribution in the sandwiched rubber
becomes large when the PC tension is applied to be the concentrated load.

Keywords: Prestressed joint, PC tension, Strain and stress distribution, Cylinder element

1. [ZL&®IC

T Fy A MM AR T CREED ZEDL A,
Y7 = RNEMBENCIE T A BT E RS, T,
IEAKRMERHM M OEE 2 B/ INE D THA.
DEHipars ) —heIaEMAEDE TREED ET
HE, a7 U—hEITLEVWIEERICT DR
DI HEAEH 2 BB L ICiG, TR ARLETHD. 7
L ¥ A MM EEA LT IRMETDHEA 2 >DHEN
HHTES. 123 EEAEZHCTHEAT 2 HE )
121%, PCRENZEALT, EGHEAM LT 55k
Thb.

ZOBIZEASN D BIEAOW L, &L, S04
MEE LT, Brmemicy—IERT 20 EE LT
Wb Tnsd. LirL, BEOHZE VTiE, PCEENR
RPN DO TH D b, HEEHfEoary 7 ) —
N D —HE 2RI 153 i DAE RIS L7 2 E 3R & T
Wh. B, ALADEER, FOEWICHEFICEET S
ZEHBTRINTND.

—HTELNEWVIWHEITEMICR L CHBIEICH LT
HIEFICHNE TH Y, FERAMICIEFRICERL TV,
T A, 500%20° 5 1000%I2 B HONS — T, i Lz
G, BRFICTORSICRD. FREMER FCRMMA
JELTWTh, BIEERVEDLLETLICRED EVIFAR
MEEALTWD., 20X MEE2aT5WEIL, B
PR & EEAL, ZBRICL DA LN ITEAEET R
WEWIBMERT DY o T, 2 EARIMHED2

i

-
—

*1 L R TR
¥ RRR o s ) — MRS
*3 LR K TR e HR

Qil hydraulicoump Load cell

I —=REITANN, NEMICED LD B EEMNEE
CEELMDICOVWTHLMNIT A Z &R, 4 - AHK
REAHORICARARTH H.

LhL, ¥y A MBEMEZBETIED, 27
U— k& T LORME TOMANERIT OV TIEAI 72 A5
L., FZCAMIRETCIEILAE a7 ) — RRETO S
ZEB A EROICHB LEZ ET, OFTHF—=VZ2H0
HMLETF—F52 b ez, Tatar s U—kOHEAENS
FIZOWTHTEIZE ST 22 E 2 HE L. £
7=, BHERAWLN TWDEFHEDEE & O #EIZ >\ T
Y, RN L, ZOMESEBH LN L.

2. REROME

2.1 REBROBE

KB ORI % Fig.l (2. BB, ~FER
$150x300mm O MEff =27 UV —hOMET 2y 7T, H
PNZ T — 2 FI8mm Z R F WA A L7 U —
FMEI—HDOFLFxx A bz s U— MERE & RIS O
BT b kole, WEAKESA (REIRE 65C, 3 kH

Rubberplate

Test specimen Test specimen

QOil jack

Anchor plate
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Table 1 Mixture proportion of concrete specimen
Gmax S.Flow W/P sla Unit weight [kg/m’]
[mm] [cm] [%] (%] w C BFS Ex S G Ad
20 65 29.4 45.2 168 261 261 50 736 890 6.41
21(Anchor plate side)
11(Jack side)
28 22
. N
Strain gauge 4 Ny
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Test specimen
Fig.2 Measurement location
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surface concrete strains (t=0)
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Fig.4 Relation between PC tension and

surface concrete strains (t=10mm)

Table 2 Relation between rubber thickness and

mean surface concrete strains (P=30kN)

L L M
20 40 60 80

Rubber tickness [mm] 0 10 20
Mean surface concrete
strain® -1.0p +26.3u +56.4p

* Positive in compression
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surface concrete strains (t=20mm)
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Fig.6 Cylindrical coordinates and cylinder element
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Fig.7 Equivalent nodal forces of distributed load

on cylinder element
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Fig.8 Analytical models
Table 3 Material constants
concrete rubber
Elastic modulus E 36 GPa 2 MPa
Poisson’s ratio v 0.2 0.49999
Table 4 Analytical cases
Loading Condition t=00 t=10 t=20
Concentrated Load Cc00 C10 C20
Distributed Load D00 D10 D20
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Strain distribution of concrete Stress distribution of concrete
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Fig.9 Analytical results (C00 and D00) (positive in tension : the same hereinafter)
Strain distribution of concrete Stress distribution of concrete
strainlE-6] stress[HPa]
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Fig.10 Analytical results (concrete : C10 and D10)
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Strain distribution of rubber

Stress distribution of rubber
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Fig.11 Analytical results (rubber : C10 and D10)
Strain distribution of concrete Stress distribution of concrete
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Fig.12 Analytical results (concrete : C20 and D20)
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Strain distribution of rubber

Stress distribution of rubber
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Fig.13 Analytical results (rubber : C20 and D20)

Table 5 Comparison of experimental results with analytical

ones (mean surface concrete strains : P=30kN)

Rubber tickness [mm)] 0 10 20
Experiment* -1.0p +26.3n +56.4p
Analysis* -30.0p | +103.0p | +153.5p

* Positive in compression
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