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- The Loading Test of the Beams using Aramid Fiber Reinforcement-

The Study on the High Durability Technology of PC Structures using Aramid Fiber Reinforcement
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In the area where salt damage is severe, keeping thickness of cover, concrete surface coating, using of an

wEIZ

epoxy coated reinforcing bar, etc. have been adopted as measures against corrosion due to salt. In order to
make a bridge into high durability, the authors have been proposing the bridge using the aramid fiber
reinforcements which are not damaged by salt. The aramid fiber into which resin is not soaked was
manufactured in the shape of a ribbon, and easy to bend it on site was developed for shear reinforcements.

The results of loading tests on PC beams demonstrated that the developed aramid fiber reinforcement had

an effect on shear capacities of the beams.

Key Words: Aramid Fiber Reinforcement, Shear Reinforcement, Flexural Capacity, Shear Capacity
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An Experimental Study on Influence of Support Condition and Aspect Ratio to the
Ultimate Strength of RC Slabs
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In order to clarify influence of support condition and aspect ratio to ultimate strength of RC slab, the

authors have conducted experiments on square and rectangular shaped RC slabs with simply or fixed

supported under distributed loading. The results showed that yield line theory is applicable for predicting

yielding load of four sides supported slab. The ultimate shear strength of two sides simply supported slab

can be estimated using the conventional formula with transforming distributed load to plural concentrated

load.

Key Words: RC Slab, Distributed Load, Thin Plate Theory, Yield Line Theory, Shear Strength
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Rehabilitation Design and Implementation of Ultra Small Tunnel with Rock Bolts
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Rock bolting works immediately as a rational countermeasure for structural lining cracks on tunnel
wall, which are occurred by external loads. However, this method was not applied in repairing minimal
tunnel whose inner space cross section is less than 3m?, since the possible drilling machine has not been
developed. In this paper, the authors propose a design method of repairing tunnel using rock bolt, and
also shows the outline of the system which can drill a long length bore hole from inside of the tunnels
with a minimal cross section.

Key Words: Ultra Small Tunnel, Structural Lining Crack, Rock Bolts, Drilling System
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Impact Test of Embankment on Slope Stability during Earthquake

(LA B—  YOICHI YAMAMOTO
HJI| 3 YUKIHIKO KUROKAWA
=S EMf NAOKI TAKAHASHI
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F—TU—F: BHEZE, WE, T0m, %R, K

An impact test on model embankment as the way of reproducing slope failure during earthquake is

proposed. It is possible that the inertia force acts on the embankment model uniformly by this method,

and the slope failure condition of the embankment due to earthquake can be reproduced easily. As the

result of tests on countermeasure effects varying the condition of position and range of the reinforcement,

it is confirmed that though increasing of safety factor can't be expected by the partial reinforcement, a

serious difference is recognized in the form of slope failure.

Key Words: Slope Stability, Earthquake, Slip Surface, Model Test, Embankment
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Study on the Design Method of Bentonite Mixture Soil Liner
Considering Swelling of Bentonite-Sand Mixture and Particle Pore
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Ny A MEALOBHMRKARE 21T 2L HME LT, N2 A MO E LR DZERE
BELIEESZ nHBRICE SRy A FORGHTRMBREELZRE Lo, AR TIE, SEEO E
MEtE R E LTHY, 2 A MRE LB L TRl DB I KO KRR & 1T - 7o, #EERAIRIMFET
BRI &R D 55 FEBRIRSFIRINE L 1TTE L, R LEEARFNED Z L MENMGEE S 7z,

F—D— KR XU A A MEAT, EAKER, HRL, BE

A design method to determine the critical ratio for bentonite addition based on the revised macro void
ratio that considers the swelling property of bentonite and particle pores of lightweight soil was proposed.
The compaction tests and permeability tests were carried out on 5 kinds of soils varying the ratio of
bentonite-sand mixture. The estimated critical ratio of bentonite addition was in good agreement with the
measured critical ratio of bentonite by the permeability tests. It was confirmed that the proposed design
method was applicable to the various soils.

Key Words: Bentonite Mixture Soil Liner, Permeability Test, Void Ratio, Swelling of Water Absorption
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Study on the Deformation and Strength Characteristic of Kimachi Sandstone
under Confined Triaxial Extension Test

&% ER NAOKI TAKAHASHI
HJIl 3 YUKIHIKO KUROKAWA
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A confined triaxial extension test was conducted using Kimachi sandstone. Confining pressures were
40 MPa, 60 MPa, 70 MPa, 80 MPa, 90 MPa and 100 MPa. They developed brittle failure at a confining

pressure of 70 MPa or higher. The axial stress at failure increased with the increase of confining pressure.

It was obvious that the extensional stress state shows essentially higher maximum strength and behaves

more brittle than the compressive stress state.

Key Words: Confining Pressure, Triaxial Extension Test, Strain
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Study on Development and Practical Use of Low Shrinkage Concrete

A0 7B HIDEAKI TANIGUCHI
& 7 HIROSHI ASAI

M 1E#i MASANORI HIGUCHI
=k # HIROSHI MIKAMI

M ¢ MANABU FUIJITA
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EREN D DV B A B LRk > 7 U — ORI D 5 WVITH G A IR TE 5 2 &, BARO
IR 2 AR & LTh, BAKEORA I & 2 IR & OIGHE O O OER L RSO RAHE LN D
TRl ol, £, BIUEa 7V — M AL T 5~10 FEx il L 2SI, BEOOE L
AL TN LRI NI,

F—U—F:BUGE= 7 Y — b, mBIGE, B CGE, SREar s U — b, &mRgar s U — K, AL#E
EEMar Y —h

This paper describes the development of the low shrinkage concrete using expansive admixture and
shrinkage-reducing admixture. As a result of the experiment of the concrete, followings were obtained;
1) Shrinkage of concrete using both of the admixtures becomes about 1/3 of that of normal concrete, 2)
Those admixtures are effective also in the shrinkage reduction of special concrete such as high strength
concrete, high-fluidity concrete and lightweight aggregate concrete, 3) Spreading shrinkage-reducing
admixture on hardened concrete surface, the effect on reducing shrinkage and shrinkage cracks is almost
equal to the case of decreasing the unit volume of water. Moreover, it is confirmed to the structure which
passed 5-10 years after using the low shrinkage concrete that shrinkage crack does not occur.

Key Words: Low Shrinkage Concrete, Dry Shrinkage, Autogenous Shrinkage, High Strength Concrete,
Self-Compacting Concrete, Lightweight Aggregate Concrete
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Development of Ductile Fiber Reinforced Concrete

— Basic Physical Properties of PVA Fiber Reinforced Concrete —
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This study describes the examination results to confirm the basic physical properties of PVA fiber
reinforced concrete. As a result, the followings were obtained; 1) As the fiber content increases by 0.1%
per concrete volume, unit volume of coarse aggregate of 0.007m°*/m’® should be decreased. 2) By using
chemical admixture, the influence on the quality of the concrete is not significant even in the case that

the unit water content is 175kg/m’

or less. 3) Changing unit volume of coarse aggregate exerts the
influence on the specific characteristics of concrete. Moreover, the influence shows different tendencies
depending on the kind of coarse aggregate used. 4) Flexural strength and flexural toughness of PVA
reinforced concrete increase when the water cement ratio is designed to 40% or more.

Key Words: Fiber Reinforced Concrete, PVA Fiber, Lightweight Aggregate Concrete, Flexural Toughness
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The purpose of this study is to improve the quality of high strength and lightweight aggregate
concrete for PC members. As a result of the experiment of concrete used various lightweight aggregates,
it was confirmed that the kind and moisture content of the aggregate influenced compressive strength and
the aggregate of less than Smm influenced the fluctuation of tensile strength. Furthermore, it was found

to be able to product high-fluidity lightweight aggregate concrete which had high self-compactability

level (rank 1 by JSCE).
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1. [FLE&HIC

FAEICI T DREER AN TEREEM ORELIE, 1961
I HERIE (B ST AV o HfiE AL,
1%4%’%%?4b@%ﬁ%ﬁ%%%bt:&m%i

o ME M AN L& REH OB EL, &ERFEREIC
&of%%wat#,wnﬁ%1W9$mﬁwézﬁ
DOFANY 3y 72k TRBL, 1986 FiiIE—2
BED 13 ICETHEBIAALTE, ZD%, mROEIEIZE-
THIN LIRS 7= A, FEE AT IVEREE T 1991 F2 v —7

R ZEFT T D, SHETICSEIERATRER

High-Fluidity Concrete, Self-Compactability, Strength,

M OBRIECH e BESHEO BN S > 7228, BiE, =
Y UV—=FLETHERSATWD b0, &< ok
SNTEEAYTA RNETH )T ERIZEAETH D,
Lo T, #EAATREEMZH N2
— bk (LLF, BEaL 7V — R LIER) OERAMEEZE X
AU, TIROHE A TS 2 s 5 F <IEHT
DZOMEREICRD, —OIZF, @BFoar 7 Y — NIkt
NRCHEMNABEEN NS WD, B oRELEXD 2
ENTEEN, a7 ) — NOBMBNEEEMa 7Y
—hEDHLEWVOT, & xE, BRTHIIE, B
XA T, TEMER L OEBEE S O TR

83



SIMEEERBANAIZEETH Y 5 6

=-1 R
A i, HitE, Riw e
7 B Ak W
AL [EEEL IR AT b, BB Gy’ C
REINENR(REE B2 58 cn’, WokE a1
W [ 8
BEERUIEENS REE B g’ B a7
B (.94%%)
AR TS (EGITEA) LA
FHEW A% S48 (EarITHA ME
THODTL S (EoarvIER AB
S EFEARME B (R 0 AR EER SP
FiEAE |
AEEI AE

FEE SO DMENRRIEITI ZEDBMNETH D,
£, \Ea 7 ) — NI, &gm%lé Licky,
BN AFE &S O ME - PEEE %@:/7)—kk
BR%L, o), BEar s ) —soREE D
%?é&&%m,%%:V7U~F®Km%&%b,m
OYERE L blAG DY, IV MIMiifEos 522 ) —
MRS EREETH D,
WEOEEa 7 V—FOERARIIEENTH D,
TAKEEY), FEIZ PC I T 5 Likny @ W is Ik o
BEa 7Y — FOME - HREDH D WVITEIUCKIE
BEREPLT L IR I TV, £Z7T,
AFLIZEBNTIE, PCHB~OBE= 7 U — FOiEA
Exfgl L, ALBREMEMOBENR 27 ) — O
BICRIETRBEMRT D L b, Himitgo—o
ELTHER CAMEME L-GiBREa 7 U — k
DORFEITo 7,

2. AIi&%%H@?ﬁﬁbf: O )—rDmEIC

AIVEﬂM%é(MA%A)Ti M AN T

BMELTAYTIAL METH T4 FEREL, BN
@ﬁ%@@l$fi%@%Tﬂm%ﬁﬁbfwéoih
V74— A bar sV — LY (LT, A= T
%) CWETHITE, RCRLATHo THEKEDR
RHLONRHWIN TS, FEARMIZIE, bR

MEEZFOLOT, HohsBE= 7 ) — O
g ELVRETHDLIEEZLN TS, LL, [F—
SMETHEE LT =237 L, E£2, PC M ~0iHE
AEXGIC LR sE b R, BEa 7 J— o

84

£-2 A
e
ae LB HE ()
wo | E% ‘fjg (iij) FEE ¢ 4 B (i)
B W C ; G
a1 B
SR T 160 | 485 | 338 | 39| 4
| 103 | 418 [0.160 [ 0.155 [ 0.133 | 0.133 | 0.370
= T N 10 | am | AT ] s
FEFE | 125 | 441 [0.160 [ 0.128 | 0.146 | 0.146 | 0.370
; (BRSO L 160 | 320 | 404 | 40 | 485
| 157 [ 46.2 [0.160 [ 0.102 [ 0.159 | 0.159 | 0.370

CMAaDIEEETE | 3 gen’s v B4 0 ER

= ug PR b E XS 5 2 TIE, TAb6DREDOEN
IR L TR LERH 5,

(2) EB&AE

FEHMEI S L O S Z, hEh, ®-1, £-2 TR
T, PC M ~DOBHZHEEL, & A2 MUTREBRL
NI REAY MEEHLEZ, ANTEEEMITHEH
(BX~FiE 15mm) OB 0T, BE-1 IRTRGE T8
AAYZ4 1~ BB MA), £arTHAOA YT A
M (2B : MB) BXO®AEza o THEHAOTY 2 T4 b
(2% : AB) ZfEA L7, 723, ®EH THRAIREKE K
g, A THRAITEEKRRETHD1ED, AV T4
FOBTHHITER L7-bOTHD ORI L, A=
THRIFERL L2 DU L2 b D22 < EAT
WHRTENRD D,

ik,AI@%ﬁﬂM‘,HSAsmzm%wTSmm
5DWEBIBT 2 ARKMEM & LCE LT i/ b
RBLLT 0~15%@%ﬁl%a¢'f§bfwéo L»L, 0
Mli%bf%m Wz T, /RN U — ko
i 2 MIETTHELHMIZ /> TRy, 27T,
5mm /Saéb‘%&Lﬂéﬂi“(b‘foﬁb‘L/J\*ﬁ%é\U%@ (2
Bra) CEEIEEEREESERZVED (BEE :b)
RV, a7V —FOMBICRIETHELHERT LT
e L,

AKE A2 B 33, 40, 50%0> 3 KL L, HALH
BRI A E —E (0370m*/m®) & L7z, KA b
iC X DR EDENEEZE L, KAV RSN EVIE
E, A7y 7RRELLE (B-1 28), =27V —h
DAZ U 7TBLOERE (5.01.0%) OREICIX, <
WEN, mEPERE AE BUKAl, AE A& iz,

av 7Y —FOREIX, AT U7, 2wk, EMER



(@BBTIHMAYZA b

b)Y EaTHHAY T A+

= THHATY 74
BE-1 FEHBRCHH L= N LREHEH

FE, Yo Rk KOEIRGIRMRE (Wb iin 28
A, HEAEARRHE) Lo TRHMiTHZ & & Lz,

(3) AIBREEMOME
ANLREHEHM OBEE S L OBKkEE, R-3 1T7-T,
RPOFHEMEL, A—BroRHESHLDRBEKEROMET
37, AMTFRICEMRBRZIT> /R THD, BM T
G CHATMRAK (LY —F 7)) Shl@maAKREDA
THEEAE M ORFEE TP ES> THRI B
RN, ML K OVE R RITFIHIC L DE W0 EED
bNd, IREARREBOMBTIEAAYZ A ML, a7

ANTBEEEH a7 ) — Fo&Em LICET 20158 —

=R-3 ANLEBEMEHM O ER L Ok

AYFA b
TH ) FA b
waTHM (o Tgm| B2
(& A7K) (wak) |H mEK)
/KL by | L | by | #L|HY | 2L
R MAa | MAb | MBa | MBb | ABa | ABb

KW (g/em’) | 139 | 141 | 1.65 | 170 | 1.64 | 1.66

Hosr g B (g/om®) | 131 | 134 | 131 | 136 | 123 | 1.25

K 7K (%) 5.8 59 | 258 | 24.8 | 34.0 | 327
2Sr 033% B@40% ®50%
20 |

5 15t

N

R
l -

» 0
5 -

0 ek

MAa MAb MBa MBb ABa ABb
N TR A ORI LU/ MR A7

K-1 ATREHEHMORERS X O/ oA 5
WA T AT RIE T B8

U — b ORERR L O L E TORICES kAN E T
RNE D, FHEBRAKL TRBWER, B 5 lkEX
A—=AMBEITRINT 24 RERKE L K& B bk
WZ ERbhrots, £, WK ESA L THAE
M@ix, Zhza8FERWEMOICERT, WThof
MIZBWTHBKRERKRE N, T7hbb, Zihuk, @/
ROREEREZZ 2L, ZOWARDN Smm 2L EOH
BIICH_RTHRYICEWI L2 RBT560TH D,

(4) ZLyYaavhY—rORE (RS2F)
E-1 X, mtERE AE BUKAIOAEZ/KE A Mt
T L (W/C=33% : SP=1.2%, W/C=40, 50% :
SP=0.7%) & L7236 OB DV X O/ NI O A H
NREEIL 7 V= FNDRAT U FIIRIETREL T
DThHD, EarTHERAEMEHER LESAIE, B8
DN RER > THIFEAEAT U TITIREEL RN
EWbIND, AV T4 TS E, B THHIRE
A THRIZHARTRAT U TIRREL RBEARH D,
TOMMITAT T EH/NSLSRELTAKE A M 40,
S0% CHIfEL 22D, BMTIHBHAAY T4 Mo—#krE,
WKL G Z LD AT T IEET/INSL DN,

85



SIMEAEBEAN TR A6

2l rl—e—MAa ---A-- MAb ---BF-- MBa
--¢-—MBb —-B---ABa —<0—ABb
“& = ok b 3
S 20t
C
b Gz
&
£
= 19 F
z A
= 4" o —R
1,8 L L L J
1.5 2 25 3 35

AN, COW
B-2 &2y bR E RO OB ED G

%0 [033% B40% W50%|
FRAEK PR A

60 _ —

50 F

JE A EE (N/mnt)

40 F

30 L 1 1 1 1 1
MAa MAb MBa MBb ABa ABb

A TR E R OFRE o LUt/ MR O A 1

E-3 ANTEEMEH O KON/ O A
DY ERMETR I R F T

AT T RES LIzAKEAY M 33%TCTiHIEEAL
WO EEITIZ & A ERD LR, 72721, /L
DROEB &8 L CWORWIEEAIZIE, BORRAR,
N LB EHEM OEKROEEHF LR THIM L, K&
HEFERLCLE) ATREENRH DD CHEEBLETH D,

(5) ity U—+ORE

K-2 1R TEBY, #Hikar sV —bORMNTOE
FEE, AL#REHEHOREER L O/ N O A EIZ 0
bHF, BKEROENZEL-TRARY, BMEKKREDH
MEHERA LEHAICITTEET 1.97g/em’, KEAKRED
BMEHER LZHAIITTEET 1.87gem’ THD, Zh
%, EENLEBINBAEER L IFE—HT 5,
L7eio T, REARREOEMZHEH LIZGEGICL, F
AT E LCRIIE, FURE2 bRz s VT2
Y7 U= NROKRGERINT D Z E1FRL, BEOEL
HLAELDZEN VWL THD,

B-3 1%, ATEEMEHM OIS L O/ NI A

86

30  RCHI%E2)
AW HEMN AR
rg [ Lovm’ D5
ézo- /;>//
Q
53]
| \Ec=2.34Fco'552
LY
~ 10 _ 128 4 K P g
Q _:ymﬁ%$ O MAa A MAb
TRTEEBFHM| O MBa <© MBb
o 1 @ ABa ¢ ABb
0 Il L L
0 20 40 60 80
JEA R EE, Fo(N/mm’)
X-4 JEMEIREE &Y o SR BR
4 -
_ w5 s A <
“g
E 3}
z
Ry Ft/Fe=1/10
0.606
P Ft=0.268F¢
by 2 YEcAT
i P Ft/Fc=1/20
=
% 1k OMAa AMAb OMBa
s OMBb EABa ©ABb
0 L L L J
0 20 40 60 80

JE 0, Fe (N/mm’)

-5 JEAEHREE & FIR G| R A O BILR

DIEMERE I R FETHELZF RO TH D, W/ INRR
[EHEIREEIC RIET 2T, WThOBMIZBOTHRD
v, JEMMEL, KAV M2 bLT, KE
B ZHFINKPICREE L TRBWIZEMMA) % f#
Mllar 7V —rakbm<, KAV ML 33%I
BWTIE 7T0N/mm? 282 5, mEKEHM CHETS &,
KB AL A 50%ICF WV TIE, BM OFEE O 8T
RO IRV, KEAY MEBR/NSLSRDIFEE, AW
FA heHWeary 2V —MNX, 774 VERAWE
LA L BIEMRENRL 2o T, -3 ITR-T &
BY, AT MNEITH T4 MTHRTEZLTES D
DB, BENIRKEL, WARNNSOVOT, BMOBREL
BHTEWAREERH Y, Zhuma 7 U — b OEHERE
OFEIZENZ b O &b s,

JEREIRIE & v o JREOBRE, B-4 12" T, RCHL
H#IBIWar s U — MEHRGE TR SRR EHE
ELTHWAIEZFEAERICHS, SREOFERTHELN
TAEEOEMERE AT 2 Y o TR OISV, L
ML, TNLITRFHAETHL D, EEORE - i T



80
—o—MAa
E w0}
z
=~ 60 |
#
pal
¥ 50
H % A
40 Il Il Il J
L5 2 25 3 35
wAUNKE, C/W
80 [ ...E... MBa
NQ --©-—MBb
g 70 F
z
2 £
N 60 I .,'-'/'
iy g
;&E ;‘/@
= 50 f P
H & o Y ) A
40 Il Il Il J
L5 2 25 3 35
TAVNKE, C/W
80
_ —-@--ABa
E 70| —o—ABb
z
2
60 |
=
il
if 50 F
H 4
40 Il Il Il J
15 2 25 3 35
wAVNKE, C/W
-6 A TREEAEH O/ AN &

TIE, EMOFEMHRE (40~70N/mm? F2E) 1Zx LT
EOREOREFZ FLATRPNERICR D, 2B, A=
VIO 2EOEMERET S L, AT A bOY
VBT, ERERIEOEE ERIBRICT Y T4 R EY
BT,

B-5 1%, JEMEEEE & RIRGIRMEOMRE TR LD
DTHD, RCHETIE, BiEa 7V — FoRIATE
SR & FERESRE O b ,w~ww®ﬁlf&5kén
%, LU, AROERO L ICEBERICHIT 5E5IH
SRR & EMEREE DX 1/15~1/20 FREE| ’ﬁ&1<d’za
ZENbND, it,%ﬂmﬁﬁfkfﬁﬁﬁ®m
AR DY > TR OB IR TEL 2E R RKE W,

E|ZL[BEHRIE, Fr (N/mm’)

BIZBEIE, Fr (N/mm’)

E|ZIBEREE, Fr (N/mmd)

ANTEBEEH a7 V) — Fo&Em LI 20158 —

4 -
3 -
o % 7 st
2 'l 'l 'l J
1.5 2 2.5 3 3.5
TAUNKE, C/W
4 -
---E--- MBa
—-$-—MBb
3t e
o
O
W Y )

2 L L L J
1.5 2 2.5 3 35
TAUNKEL, C/W

4 -
—-03---ABa
—O— ABb
3 -
o Y £
2 L L L J
1.5 2 2.5 3 35

TAVIKE, C/W

a7 Y — b OEMTRER JORIRG IR RE 58

T, BMOREE T LIS/ O A )N E R EE
BLOHIHSEBREICRIETEEERA-LON, K-
6 ThHd, pidkoEBY, B-3 IZBWTHHRAINT
B, WENOBMIZEW T, EMEREICSKT Ui/
BEOEBIIEL RO LR, LL, BIH5|5EMEIC
BT, /MR EENIGAICIEIINEE RV

BT, A2 hkb & BB 3R O B BIR N
AL LTy, (3) Tzt ky, FarTHH
DOANTHEEHEMICEL TL, @A EERD L, K
REFEBHINT 572, /ML Smm BLEOHEH LV
HEFTENRLND LD, TNHEIRLIRIRE DL H
ERELTIHERERNTHDIEBSZ20ND, 7ok, B

87



SHELCEBALIRII TS 65

x-4 BAKMN

=R A==
oy B HE (kgm)
gepe o | WICI WP R ikt 5 (m/m)
ﬁﬁ@ 0, 0,
gy | 90 | ) .
W G, \%
c |LF| Ve
e ||~ E? §? 0~ f? 0~
SO | 47 | 15| sag | 158 | 577 | 03
100 [ 100 fo.155]0.105] | _0.300
/‘.’;‘\’*ﬁ ~ ~ ~ ~ 0.060 ~ -
157 | 148 0.185]0.175]""""]0.350
G:RWLFE1.65g/em’ CRE LIS AOE &, Veld

B

THHAONTEEREM TIE, WARIZEOTRANKLO
BRI TN IR o Ty, B R OB
W/ NRLOIFAEIZ LD KREL D HEMRH D, BURTIX

Z DI/ NRLE S FE R VIRRECHIN T 2 oid g A D
Mea A NOBRFEICLVEELWA, Zo/RoER
DRESEHLAEVESIZEH L TEB I ERNETH
HEREDLND,

3. HERTAMEAT 2EABEEI LY ) —
kO

(1) B®

B2 7V —bDORED—DELTIE, RE - #H
EHOEFHEIZ L > CATREHEM S EmICEE LR 0
T D, FRICEHE ERSTHBEMEZMmZ, Figiot:
R 570, FEllesE (Fo3—) ML, A
AL EEEZITOMERS D, T2, 27 U—1
HHOSEBLOMEEEZE2 T, EEICA TEREHT
M%<, THIZEALZADREL 2o KRBT FE LW
HLOTIEARW, LnL, ZED 28N, EE) - FHED %
AT R WEEE, 27 ) — FNEBICH KRR ZER
BEHREAAIZY, RETAEFELE T 35 WREMEN
»5,
ZOXIBRBEAPD, BE - MEOETLRTYH
FCATEDMRE (HOETAM) 25 LcEikgi=
YU — Mt ERE L7 Y — N OBEIIRR TR D
—orEZBND, LiL, s ) — MEERSE Y
T, BEa 7V —beEiihay s U — MNZT 5%
SlciREfEar 7 ) —hOEEZBEIZTLLELTNS
25, [FEIIEATEREEM ORIk 55037k <,
ar 7Y — MEAIRFE LD BEEMIARNAN TR Sz
miiEi a7 U — M LHg Qb REkTH D, Linio
T, BtEREa L U — NERBAT DO, M

88

Il]llll!llllmu"!ll ‘""“%
BE-? mkgREa 27V — AT T 70—
SHEE ORI

B BAEOEMEET7 Ly vabROBREH LU+
TICHER L TR MERZH D,

(2) EBAE

BE&MNE, &4 27T, ANLEEHEHITITR-
WCARTEM MB 2 L1z, ToMmov A2~ e
M IR E L A—D0b D TH D, MEMIL,
B a7 U — MIE R A R (I B
=0.3:0.7) MICEE L, £z, —HOEATIE, & A
v b EARAEBHAR L5 LF, B 2.64g/em’, E
A 4,000em’/g &), HEH (Ero—2HK, BE
V) ZRHwW,
Tlyvaaryy— b OMNEIX EiREiar s U —
M THSE OciEoSx, x50 7nr—, X507 708
—500mm KR, UFBRTCAES (HOFERTAET
U7 1 OFEE), Vs R TR B LR E A HE
Liz, AZ 7 7a—% 650mm B, ZE&5&EIX 5.0=E
LO%DFIFHIZ /e D K 5, IRFAOFEHELZFHEL -,

(3) ERBERBLUEE

BE-2 13, aifiiEa s 7 ) — hoWEEHET
HI=DICEm LA T 7 u—REBEORNTH D,
-7 X, HACHEM AR, HALS— R MR
T, ARAHMEROBEBRRL L OEREI =227 Y — O
PN UK TAES & Vot FRRICZ N 6 OfE
WCRIETHEEZFTARIZLOTH D, UK TAE S,
ary Y — MERERGEIZHEY, 300mm 2L ESER S
nniE, BELEZHECECAMDT 7 1 UrbiLy
EME) EWMRETHLDOEEZLND, Vs IHH TR
OHZE, HTEEMEERLZHEICET I~ 200 THD
2, RBIOBENRZT, W TFRESRAR51E0, A



UBKETARE (mm)

S (mm)

=]

=

UFEFETA

UFFTAES (mm)

ANTBEFH a7 ) — ofEn LIcET 2058 —

U FETAEE (mm)

400 r 20
350 | = G,f’~fe””’€
ﬂ;‘
= o0
=
L s
300 A
W/C,W/P=32% =
W/C,W/P=32%

250 L I I A A L L J 0 L L L L L L L )
028 0.29 030 0.31 032 0.33 0.34 0.35 0.36 028 029 030 031 032 033 034 035 036
AL b2 () L B o)

(a) k2 mimBiE o v 7 U — MBI 2 BADH B M &R o0 258
400 40
W/C,W/P=32%
—_ 3, 3
@ 30 b Vg=0.325m"/m
350 F =
-Hnt'
=20 F
S
300 i
W/C,W/P=32% Z 0l
Vg=0325m’/m’ -
250 " " " " " ’ 0 L L L L L ']
030 031 032 033 034 035 036 030 031 032 033 034 035 036
HL{ A~ — 2 MR AR (m /m’) BT 2 — A Mk 28 (/)
b)) AR EREERE D 7 ) — MIBIT DAL — 2 i 258 0 52 8
400
30 r
b o— oo 2
350 E\ﬂ/ 20
ﬂ_:t'
= s
b
W/P=32% x
300 | ! K 10
W/C=32~50% g 0 WS
- ) £ W/C=32~50%
Ve=0.325m’/m [ Ve=0325m’/m’
250 Il Il Il J 0 Il Il 1 J
0 5 10 15 20 0 5 10 15 20
IR YR O B (VoL %) AR IR OBBRE(VoL%)
(C)EZERERED 7 ) — MBI A AIK A RO B #0558
Wro | onkR eMBAR “r
n n W /C,W/P=32%
W/C,W/P=32% _ [ V=0kg/m’  W/C,W/P=41%
V=0kg/m’ W/C,W/P=41% 2 30 V=0.4kg/m’
350 | ) -
/ V=0.4kg/m = -
= 20 F
g = °
300 b 4y I AN OB k7
wmwm?m, ’g 10 W/C,W/P=47%  |@H KAl R
— ¥ 3
V=0.6kg/m Vg=0.325m’/m’ L V=0.6kg/m Vg=0.325m’/m’
250 Il Il Il Il Il J 0 Il Il Il L A J
030 031 032 033 034 035 036 030 031 032 033 034 035 036

HLT 2 — 2 Mk 258 (m/m)
(d) By 1A & BRSO HEse
BI-7 UJBFE T AR SH & Vsl SFE TR RE 5 2R

BT~ 2 N6 208 (m/m)



SRS 56 5

TR EMEM O HEZIHI T 5 5 2 THEHE A A L
RIINER S RNW—FT, R FEEMESEEZEZETE
W l R TE DS VIR EE S lELT 22 T Ui 7 B 72, A 1%,
FNHDZ L EEZ Tl et TR 2 fat L7 iuid
BV, ASEOERBRTIE, Vs SRR FRMA 15
WHI% THIVEM B DEEEE T, BIFRRETHD &
R4z enTEl,

BEa7 ) — MOERERIIEBELTH DD,
BACHE MRS BRIIFTED 7 Ly ¥ a2 R E S5
HIATRDXNEZWIEI N R, HEEME AW SGE
W2, HEERTAMEDT 7 1 2455 72 O BALH B
Mot A5 1%, 0.28~030mYm’ WEZRE RS, Lal,
ANLREMEMZHCHEEGIE, B-T@ IR es
v, 0.30~0.35m’/m® O TENESETH, URLT
AMEE, Vs TR TR & I A BB R BN
AN

BN~ — 2 M AR, B-T0) 1IR3 & 91,
033m’m® LV bR b L, URBKETAESDOERT
Vs It TREE OB MA 2RI AET D, ok,
MARROERERE 7 ) — MTRBWTIE, BEALS—
A bR AR 0.33m*/m B SRR T D LB D D,

EWIRENLE TR WS, & X2 b K TITHE
DETEDHE, HDHVIET LD UKREN 3.0kg/m’® &
B2 HHEEEITE, ARAMBEEERATLIZ LN D,
B-T@ a3y, @R (FH) X 0~18%D4
PHTIE, UBETAESITIEESEZELTHARY, L
U, Vo5 3FOE PRI, B 12%F TR T3 523,
FNED B REVEEICITENCEE WD, EfEL
18%& LelmBa okt AL MEIZ 50%E 2D, ZOHA
DAT 77— REEEoar 7 ) — MEicx, 0
N IBEED LTWHDREB RGN, LR,
A IO AIRAMBAROBERICL VI U — D
FEMERMERT L, MBI B2 E CIRD T Z &2, Vs
R T ERER OB N L7z rl e & B,

B-7(d) %, KA MaRE< L, BRHICRM
ZMELEZEREia 2 U — b ERIR) &, ando
MEREBELIZbDOTH D, KA MRS U Tl
NTHERERI O B2 RO E, MIRR ER%D 50
A4 LL EOBERERI R BB = > 7 U — b OB Al
RBTHDHIENDLND,

4. FEO
PC ¥4~ M 2 A8 U, HeiA i\ 50 B bk oD i B

ar 7 ) —bERRIT, NTEEREHMORMEN =7
V— FOMBEICKIETREOHRR L, BORTAMEEN

90

HlLi-gheEE=a 7 ) — NORFEITo 28R, L
TOZEBbh Tz,

Oz THHONTRENEMEZRE LGS
WX B OREN R T I RIE TR R
INEVR, "B THEHE Ao TIHEHOMES X
O/ D E L, 2T FICETRET D,

@gE=y 7 ) — FOEMBEICIE, SAKEEAT
BREHEMOBBENEEL, B/NLOF IR
ERIES 720, L, HIZBI5RME OB )
LT, /RO BER RIFT, £, &MER
BT LB OIEMREICRT 5 7157k b
ICEIAGERE 1T, RORERLLBESND
EL Y LI,

@ EarTHHONTREMEMZHWEEE, B
KR, WHAROWTRORICELTHLHEDRET
MEDT 7 1 R T OEEEI =7 ) — &
BETEX D BN bhrotz, iz, HAHEHE
AL, SHEEMENRE LR FEOHRD
BEVLELCHLHERTCAKEDT V7 1 2455
ZENRTED,

B, FHOFREaV 7Y — bORYE - oM
EEAMELT, BEa 7Y — FOBERIHEE, &CA
HALZFIZOWTHRFEIT-oTEY, ZHIEOWTIEHRE
D THEEE TELTND DY,

PN

) SHFR Ear 7 ) — b, HffFERE, 2002.11

2) HARHESSES g s U — GRS - |
R — TP )RR EHE —, 1999.11

3) RS 12007 FFRE2 VY Y — MEHER T E,
X EHW, 2008.3

4) TR 2007 FE= T Y — MEHEREFE,
& %%, 2008.3

5)  bARZE  EEE a2 U — M TSN, 1998.7.

6) AHFH, WL, HHs, =0 &% PC B
DOUERMCBE T D98 —F D 4 - KRR WrEE
BOMEE LOME LI 285 —, LA ML=
F=> 27 U—F, Vol.50, No.2, pp.92-100,2008.3

7 RAFH, B, N Ed, = kpE EHY K
Wiz 7 U — b OB% & EfEM ~0@H, =
FACER AT & 6%, 2008 (FFaH)

8) WAFM, P, MOEd, = by BEHEE S
CAMEar 2 U — hOB¥—E=n Ui a
7V — FOEREYE—, = HHER BRI SRR
w6, 2008 (BEfEH)



SREaAIY—FDTILAY) D) DRI

a7 V=07 Y Y I RISV SRS

FIZRHT SR

Study on Alkali-Silica Reactivity of High Strength Concrete
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This study describes the examination results on alkali-silica reaction (ASR) of comparatively high
strength concrete for PC members. As a result, the followings were obtained; 1) In JIS method, the
mortar bar specimen does not expand after about two months, 2) The ASR using mortar bar specimen can
be evaluated promptly by the ASTM method or the New Denmark method using NaOH, 3) In order to
make prompt evaluation by concrete bar specimen, the amount of the alkali should be adjusted to about
9.0kg/m*®, 4) The ASR of high strength concrete can be controlled by using the mixture material
adequately.

Words: High Strength Concrete, Alkali-Silica Reaction, Modulus of Elasticity, Compressive Strength,

Mineral Admixture
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Fireproof Performance Tests of P&PC-Segments

SMC=>7U—hH I 2

=F f# HIROSHI MIKAMI
A 4+ IEE MASASHI KANEKO
TARESTES 5K H1Z  AKIHIKO SUZUKI
TAKASHI MATSUI

YRR AL PEER N CRVCERT 2HEICE, PO RANTORBEASICH L TES AV PR
TR E T T O2MENRH D, PEAPCE T AL ME, AfFFar s ) — Mt 7 Ay b L EARRIC RS
REDTHDD, MAVL TR/ A MIT YR FPCHIEVBREMALRIET L2 LICk o T—ikbEX
DGR E AT 5, A, P&PCE 7 AL MIXT DHMAMERBRIB L OEDO Y I 2 L—Ta Uil 21T
WV, KRRIZE D PCHI K RIS 2B OWTII~N T, ZOER, 7 Ay MREICHAEELZRT D Z
LRy, Tkt kMRERPELND Z ARSI,
F—T—F: v Fbrxr, £7A0 b, K, AR, PCHIL VM

Shield segments in a road tunnel must have sufficient fireproofing against a vehicle fire within a tunnel.
P&PC-segments are concrete segments in which prestressing is applied by unbounded steel strands, and

the segments are integrated. In order to verify the effect of fire on the steel strands, fireproof performance

tests and simulation analyses were conducted. As a result, it was confirmed that the segments with

fireproof coating at surface have enough performance against a fire.

Key Words: Shield-Tunnel, Segment, Fire, Fireproof, Steel Strands
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Fundamental Study of Exciting Force Used for the Estimation of the Severity of a Floor Vibration
- Estimation of Human Induced Exciting Force and Decision of Standard Impulsive Force -

JFH  #2 HIROYUKI HARADA
/N BE2 HIDEYUKI KOSAKA
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For the estimation of the exciting force which is used for the simulation analysis of a floor response,
the exciting force induced on a floor by the human movements, for example walking, standstill,
consecutive jumps, ware measured, and expressed as the Fourier series. Furthermore, for the standard
estimation of the severity of a floor vibration, impulsive force which is caused on a floor by fall of a
rubber ball or a gizzard or by a blow with a Bang-machine was measured, and the force from the fall of a
rubber ball was selected as a standard impulsive force.

Key Words: Floor Slab, Vertical Vibration, Exciting Force, Human Movements, Standard Impulsive Force
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Experimental Study on Mixed Structure with Precast RC Brace
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We examined the use of the precast RC brace as an earthquake resistant member of the
structure consists of RC columns and steel beams. In this study, the compressive strength tests
of the RC brace and destructive tests of the sub-assemblages with brace joint and the frame
with RC brace were executed. As a result, the followings are turned out. The compressive
strength of the RC brace was about 0.9 times of that of accumulative strength of the concrete
and the steelbars. The RC brace built in frame occurs stress concentration failure in the

connection part, and the stress decentralization part like as a concrete mass is turned out to be

effective to prevent the failure at the edge of the RC brace.

Key Words: RC Brace, Precast, Mixed Structure, Base Isolation Structure, Compressive Strength
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Loading Tests of RC Frames Arranged Mechanical Joints within Beam-column Joint
- Experimental Study on Plastic Deformation Capacity of RC Frames -
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The structural performance of the RC frame, of which the beam reinforcement were connected with the
mechanical joints within the beam-column joint, was compared with the evaluation for the conventional
construction method by loading tests on plastic deformation capacity of frames including beam-column
joint. As a result, it was confirmed that when the ratio of calculated shear capacity to the bearing force at
the joint panel of the beam was not large the joint fails in shear after beam yielding, and the plastic
deformation capacity of RC frame is able to be obtained by the evaluation proposed for the conventional
construction method.

Key Words: Beam-column Joint, Precast Concrete, Mechanical Joint, Plastic Deformation Capacity, Bond

1. XL®IC 2. EBRHE
AWFFEL, FEREES TN THR T2 AV TR R (1) HERAEE
EEET L8 7 ) — MEREOBEMERICET S RO T R-112, REBRER BT-C) 2R-1i
HLOTHY, BER DY TR R L 25 T _ o
SRR TR RIS\ Ui, AGERE, B R RBRitET
A FBLRI AT = L7 Beid, = FBRE BT-c | FoCc | FoE
PR 1% D 2R A ! -z, 3 T B ~T 3R [mm] 360 X 550
M FEIR B DR D ETERE ) A R T 572 0lc, Fdhis . o Lr;ﬁ;ﬁn% T a—
BRI DRI A B OB AWIE /18 X OFERBEA N D " Tk 4-D25+2-D25 (SD390)
e N . " 3) L] 4-D10@100 (SD295A)
REFFOMIEICTIOWE D, FRENEAWRE Y, WA oSk [mm] 550 X 550
3) A s oap - _ = ES 16-D22 (SD390)
HWED LIFFEFE L RD L0 2HRBREEFE L, Rk B 4-D10@70 (SD295A)
BN EREAT o 70 F FMFALE OB DHHEIEREIC gaiz (] T DTC (8020 5E
WY A =5 - DI, HE R Rk Sz AN |7 % B L [%] 0.33
52 B BBETRT 5720\, BT A A A - :& L
= SELE L 72 aRE j S L7, | REHOMFD 51 1Z 535 $38
J % CRLE U723 BR R & R CRHE L7 LR S| 45 63
B PR | 3%
VP —FERETEEERE [N/mm?] 42
B N [kN] 782

123



H6B

SIHE AR B AT FE T

-2,

(2) mAKx

I EEE R & B-3 R, X, fElC—Esh ) (i
Nten =0.05) ZMATRET, ETH O RAE A
EUXRL, MEYY vy X EHAOTES ORI INE
DN B % WKt FRHIE LT3 2 5k e Lz,
IR, A R= £ 1/400(1 [E]), & 1/200,1/100,

124

HEBTE 140[%5%1?.;]140
ql _ e m:]i%eﬁﬁm
S ! RERIR S ]IL T |
? = it L
RO HE 1 EFEMA m% 165[‘;&10‘%?1%%]1%
§§::%% ) T s
e = l }[ #— CE
[ eSS ===
1,975 \ 550 \ 1,975 Ilas\ 280 l13s| 275 | .
2.250 \ 2.250 (x5 58)
4,500 (2) FJ-C
B-1 REAEK ( BT-C) [ WER
F-2 HPRRBRAE R a4 E
saeiaz# HUE BiERo, [SH@EEo, [ #0 -—c»ﬁ» FEMRARE 0] SELRH E. l 2350
T ) W = 7 — i = = e = 2 T
;0] D22(SD390) 446 637 22 FJ#k 101 247 i . g
gi; D25(SD390) 442 635 23 BT 67-‘5[2;9,, fp?z-S 15 | 8T
oy | EREEE [EREERO] YoURE | EEE Y Gy RE
P Og VIH €, E. Oa _ bt A
IN/mm?] | [x10°%  |[x10*N/mm%]  [N/mm?] K-2 HREAENORED ORI E
;Jggg 51.7 2.59 3.03 402 O B EHRIA &
L& 46.1 2.39 3.01 3.23 | |
5 BRI D L 2 09 D LR OB % B -2 7T L[] -
BRI, Ol FERE AR R A T O & A WHisgE 2y ' et
FAETDHZ &2 EE LIDRUL6MER O+FTE44HE 3 1ZI§7§> ._. t
5720, BT-CBXEU FI-C I3HAMET 2 s B, =q-—F |7
N O S ZELE L 72 BB IR, FI-E 13mis H%J@fﬁa ¢ |_| 4 .
B LRIk TH D, fa F
B LA 1Y, BT-CIE2 Y —7 LhUsl T Bt -k | 4|
B DB E L 2L & FolT 5 R OMTE (BT Hk = oLl
F), FI-C BEV FIFE 3R U5 LEG 2 8keT 2 7 el a—rin
T BN ZNEFEANT HHFAOMKE FIMHFE) O 2 sl E -
I TH b, K-3 njiEEEX
RBRIADRIEL, & 52 Lot TIC L - T8
BURREMEEG L, FiE, Rb OO : ™ 1
227 Y= RERBEITITRL, 0% REBREE TR Lk, g e— o S— |
OPBFBEAT 5 BEGICE, HE~ORBLEREL | [E | B
T, BHOEHOTEMIC 3mm X 3mm O LEIT | P 1
VY, RIS Y — RERE M Lo, AR O B RE R t T" | |

-4 ZNLOFHAINE

1/67,1/50 ( 4% 2 [8]), = 1/33,1/25,1/20( 4% 1 [8] ) D IEA R
R L#E T +1/10rad ETOMLYID & LT,

(8) FHRIZAE

BN OFHUALE 2 B-412d, BALOFHIITIZ 0T 2



FERRE AT NI R T 2 VO 72 RC IEZERE O ) F26R

o e ] g TE Ty S B I " eQmax(310kN)
S S g Ao, 2SI o
0.8 gQmax g = 0.8 gQmax <] 0.8 gQmax Y v 1=
200} 1 200} 1 200}
Z /
=0 0 0
g
» Ru=0.070rad /
o 2OMIFVOUEIA Ru=0.088rad Ru=0.095rad
-200} L ROBIFOTER " o0} 1 onnl
200 o Eamoeamouvsn || 20 200
_______ b | | o Z2EgoaBs
° Qo BABE i
400 LZEQmX(206KN) O ROBEFHARR AR golzE@medokn) | [ -eQmad301KN L
<006 004 -002 0 002 004 006 008 0.  -006-004-002 0 002 004 006 008 01  -006-004-002 0 002 004 006 008 O.1
R [rad] R [rad] R [rad]
(1) BT-C (2) FI-C (3) FI-E

-5 i B — 25T A B AR

EACHE BRI (R=1/101ad )

X-6
0.05 0.05 0.05
O#PHESE

_ o004 HEH 0.04 0.04
7" o2
o
< 0.03 0.03 0.03
k)
@ 0.02 0.02 0.02
I
fual

0.01 0.01 0.01

0.00 0.00 0.00

0 0.01 0.02 0.03 0.04 0.05 0 0.01 0.02 0.03 0.04 0.05 0 0.01 0.02 0.03 0.04 0.05
R [rad] R [rad] R [rad]
(1) BT-C (2) FI-C (3) FI-E

®-7 HEOLEIEKIY

7 — VRN R A, AR ST E A RER L LT
W7 L—Aa ML L, RIHOMONIEOR B,
LTFovy - o= —if#, HREEAHO 4HEOKFE-
EREZENL, B L ORRESHOX A MO ZFH L
oo Fiz, B2 TREM & MRS EIZO
PTHI—VEMT L, OFHEFHILE,

3. REB#HER

(1) WmE-EWBER

REAWT) Q LERAROMGEER-bIIRT, 22
TRRAEFARNE, i E AR K ) D 80% IR T L 7§
DR EEF LT,

WP OREBRE HIFIERBEOBREMR 2R L S T
DON—TRTH o7, V—TDOKRZ XX, BT #HF%E
R L7z BT-C BT REV, WTILORBRIED FH Kt

HbkBtehn% L <, RJI/I4~ 1/llrad & KE\, &
Kt HBEGEE OB HIEE A EEZRBR LW,

(2) BEIKR
WTFHNORBRIE S, R=+1/300 ~ 1/250 rad THZHEA
B ABOOENAFEA L, R=+1/100 rad ~DMF T
2 b 1 Be B EFABIERIRT 5 & & biT, HRESH
PRI TRAS DB RIER S Z o 72, D%, Zuioh
FOOEINRAIERT 5 & & BITHRESTOT AR
QEINBHER L, R=1/50 ~ 1/33 rad CHc Kilif 7712 %2
L7z, £72, ZORIZICBW TR T2 7 U — D
JEER B S NI,

BRI SRR, BAMHEARMOVENSERL, *
OBDOMATHEEEOTE AW OOEINESTER L, K&
HICB-6IZ 7R T & 2 ICHEH OE AWE~ L E o7,

125



SIMEREB A SRR S 56

12 : : 12 ‘ 12
7‘-ju 7‘-ju 7‘-ju
8r 8f A
S 4} 4t
£
~
=} 0 0
< -4l | R=0.05 rad B% -af R=0.05 rad B¥ 1 -4t R=0.05 rad Bf
R=0.04 rad B
-8 ‘ {1 -s} -8}
L | O tANUUENZE ] R TR
12 : ‘ ‘ ‘ ‘ A PP ‘ ‘ ‘ ‘ ‘ ‘ 12 : ‘ ‘ ‘ ‘ ‘
-006 -004 -002 O 002 004 006 008 -006 -0.04 -002 0 002 004 006 008 -006 -004 -002 0 002 004 006 008
¥ plrad] ¥ plrad] ¥ plrad]
(1) BT-C (2) FI-C (3) FI-E

H-8 FEREEEH O WIS E LR AT TE A B R

(3) EMAITHH B EEHMOERBS

EMARE (F1VA270) OEFARIZED DR, FE
BLOHRESBOERAS (ZRTN0 W0 oy )
OHER & B-TIZ R T,

WP ORERAES, R=1/33rad £TIX0 23R D80%
FREE, v N0~ 20%FRETH o720, THLEDOLE
T BT-C idy |, 2VAMICKE < 729 R=1/20 rad B T34
30% & 7 odz, FI-CEFI-ETIIAERMEEL CEER
oy DEIBICRE RAERITR SR,

(4) HREESHOLAMERADER

AR AT OELE ABIENE © e & EAWEA
v, OBIRER-8ITRT, A I CRAER AR 500
R BEAMEE « , ( =10.8N/mm* ) %R CRT,
ZITT e lE, ROEHENR—ETHD LEL T
RO, WTFRORBRES v , 25 05% 28R 5 LAM
Wy, MRELARD ¢ jave NMETFLTWA, /-1 jave
DKM © 5 FV TSN & XY, RORERED
M0 R U 25210 T, A O AU 2T
L, &I EABIEICE 72 2 E R I N5,
BT-C @ t e v , BIRD v =0~ 0.025rad DERSY &
JER L7z b 0 Lt EMERERFm RS (R )Y [TV TRE
SN TV DERBEAIOEHE MR OFH R & D%
B-9ind, EBREER EFFEMEIIRVRISZ R L TR
v, MFEEEHLZGEGICBNTS, BLEMGE Lz
BOFHAXT, BBOLRFHHAETH D Z LDND,

(5) BRI H & BUERED

a) REMWA

ERRE RO -HE2R-8IC, KRMOFFEEEZR-4IC
RY, TARTORBIKDORERMN S Quax 1%, BO T
TIEF OB AW ] Quu (2T 2D R T 1.07~ 1.08 TH
D, FEHEE IORIEERL TV D,

b) ERREDESEDE A MK
BPEIRFERLR S Y <1k,  TRRERBOBES O AW

126

12 ; T ; T ; T ; T

0 0.005 0.01 0.015 0.02 0.025
¥ plrad]

®-9 HHsihfROFRE L Ok ( BT-C)
K-8 EBRHRO K

%‘ﬁéﬁﬁﬁ( ngax Rmax Ru(:RSO) Ros Ry ngax E)EiEﬂZEt

[kN] [rad] | [rad] | [rad] | [rad] | ¢Qmu

BT-C 311 0.020 | 0070 | 0.036 | 0.012 1.08 F—J
FJ-C 313 0.030 | 0.088 | 0.041 0.013 1.07 F—J
FJ-E 310 0.020 | 0.095 | 0.040 | 0.013 1.07 F—J

[1] ¢Qmax : ERATMH AEFD R E AR S

Rmax

Ru

RAMABROERA
PRALER A (=Reo - ENHZKTHD 80%ETFLI-ELENERA)

Ros :TIEHNRAMAD 5% AEFLIzLEDERA
Ry ROBREBERA (ROSIRAEHAL TRRLI-EZDERA)
[2] iEMR F—J REIFRRBRESIEAMKIE
x4 KR OFEE
P HRESE
% i A e
gQmu | gQsu | cQgu | cQmu | cQsu Vj Tj Viju Tiu Viju bTj bTu bTj
[kNJ | [kNT | [kNJ | [kNJ | [kND | [kNJ |[N/mm?]) TkNT [[N/mm?)] Vi |IN/mm?] [N/mm?]] bTu
289 | 433 | 650 [ 1075 | 1028 | 2252 | 9.0 |2694| 108 | 1.20 | 100 102 | 1.02
[1] eQmu :RERIFH 5 O BEDRBAMA eQsu R EAMM A ®
Qe RHITTHAROEEAMA
cQmu AEBHIFTH A O BOEE AR cQsu AEHAMT A O
Vi EAHORHAEAMAY Ve EEBOYARRSRE?
Tj BREMORFATAMIGAEY Tiu ESHOEAMRERGHE Y
bTj CERETRAMERAE® bTu fFTETEE Y
8
. /
E>. 6 ® /
\g o lo
o L)
1 LY
<! " \'
# ".. 0.8/‘ \
4 A N
# . .//:' . (f28.3.8)
M o2
/ —
O :EERME_
/ o EIMEREERIES

0
0.5 10 15 20
TAMRBE e C1,/70)

B -10 iR &AM RIBE O BEK%R



EZBIET 57201, BERINOIERMERICL L, @
DA BRREEZERT S ZERHRESN TS,
Z 2T, ARRBRIKTOWE AR & AR O BIFR
ZEIMERGERFE ST & W U5 T T, RBRIK O k=R 4
(=Ros/Ry ) EEAMIRME e (=13/c ) OEKRE
X -101Z8F, Z2TO o ZFEROKKM AR (2o
T A c kBt ki y) OWEAEHEAWIS I TH S,
F R, SRR H ORS R (fFF 8.3.6) 5
X OGS R (% 8.3.8) ) PR TR,

R, ARBRAED o (=116 ~1.17) IZHTD uiL3
BECTHDZ L, TEARTIRICEOTHIERTIE S M
DIFETIHMBREETH D Z LB b 5,

(6) FHifirtEH=EER

SEARE PRI E L heq & ZRAB O VAR 1 ORISR AR -
MIRd, 22T, plZROBRRBERMARZERL L
TRd7z, WIS, FAmFRIALEEIC IS < BRI E
BBV THEAN 2 RGHEE TH 25 (1) 20 TR
B

1, 1
h, =—|1-—— (1)
3

BT ffF& AW BRAE ( BT-C ) CFIfkFE AW
WBE (FI-C, FJ-E) @ hy 1%, RMR#%EO =2 £T
IHIFIERBEE T, FRUGEOEA TIEFIMET % v
BRI/ NSl TWB, ZHIIFI-C, FIEDfE—
EBRABRICBWT, BT-C LV LF5TH S 7RO g
PERAESH TS ZE xR LTS, 2L, kT
DFEIZL D@ NI bNh ol

K (1) Lo TiE, BT-C Tidu =4 BV THHX
(1) Z E@E->TW5A28, FI-C, FIEETiEu =3 TR ()
Z FlE-TWd,

(7) BREESHOLAMVUEIN

KRR L D R AME E TOHEEMEARE ABOW
FIUE w ERAMETRA v EORRER -12 127
T BPICIE, MEMEREREMm RS (R )Y [TIRES T
WO LEFHOBED w &, v OFHliAE O OR
T AFEBRICENTS, FAESE (£) TREND LI
W&,y DEIEHBIBRICH D Z L b h D, REX
EHHT B L, AREREE RO O OEIIUIE B AR (R X
Db ERBBRIEORRICHEL o> TWDA, HEF (%)
DFERITIEDLDENRKRENT L, BEEZTHEEDbR
DA TN ORI (REBROSE pW=033%) 2
BERIERBRIR (pu=0.59 ~ 1.8% ) X0 b ERHAERAE
(p=0.32% ) IENWZ EFICLDbD LB BND,

FELBEA PN ORI A T= 2 VO 2 RCEZERE O N 328k

0.20

o
=
ol

AT HE R b,
o
3

0 1 2 3 4
REOBMER 4
=11 ZSRflRG RO 4k & MR
20
o :BT-C
s 0O :FJ-C
£ A FJ-E // .
g 1.5 =
: an
= 0 7/ L
o Pd
5 10 -
o) g
& %(,A
2 g
-|11|< 0.5 EV ,”A
5| ot — =X
’ SRttt ki)
0 0.004 0.008 0.012
TAMERA v [rad]
12 EREAEOCERNIE & ABETRA
_ 20 :
£ O :BT-C
£ O :FJ-C
~ A FJ-
%15
!g
£
m .
g 1.0 —Z
y - A
3 y
@ 0.5 ~ -
- O mp== /K
por-
% EK@'{ - — R
0 0.5 1 1.5 2
RREAHVUEING ;w [mm]
-13  EEERKTEANOOE UE L
R BT OOFIIUIE
10 -
_|[-e—BTC
& --8-:FJ-C
E |[o—iFuE
25
K
PR —
i
N
i _ . =
Lol = N———— X
w / THIAI )
EF a=—%K HEE DR OR
D5
_—0.04 -0.02 0 0.02 0.04

ZHA R [rad]

-14 R EIS T E OHER

127



SIMEREBEAN TR A6

E#AR 300 Fr [kN]

> > >
fﬁ!!!‘* 200 |
P1 P2

300  Ff [kN] 300  Fr [kN]

200 [ 200 |

100 100

7
A e .
0 S 8 -6 -4 -2 +2 +4 46 +8 +10-
N el $490
51 0.01
5| oot
-200 [
HE
10] 003 a00 L O F2({4 & K41 5)
(1) BT-C
-15
BRnr iRy DR R E AWTOOEINIE , w, LiRKREA

BroOOEINE w ORBBRER 13 1RT, KPFIiERE -
12 L [AERICHEEE (2) OFHEZ R TORT. ABEFRD
RRERBR A L 0 b RGBT VFRZ O, £
FERABEOBRADIZTERED LRZRLTWD,
LLEX Y, KTHEOSEOEGH OV TENIZ X 5H
b, fERLEL KO FIETRBL R ATRETH 5
ZEWOND,

(8) HRESHMADFEHMHENLSD

7 = — A& TOLER OO Z5HHE %2 Ramberg-
Osgood W DJEREE T VIS E AW TSN ER L, %
DISHEEZFENE R EFOREOETH LT, /M
BE LT PRI EIS ST b © e & LT2e TOREREZR -
14027,

WITNORBRIBIZIBWN TS, 4O KM EIRF £ Tl
AR DOHRE L BT T e BNBIML, ZOHOR
TRUZVWE A TS, £, FICO 1
jave [ZIEFAMAREIZIE, Mo 2 KL IZEFCHETH S
2%, AJFENIIREICIE R=-0.015 rad LAFE T L v /h &7
fEL 72> TV,

FHRLE & OB T, (AR, ¢ ou 23102 N/mm? (12
%t U BB I OB KR T jave max 25 5.9 ~ 8.6
N/mm? & FEI-TEY, @RAMELITEL TWARN
Lor#EFEIND,

(9) BHAXBRFORIITOFFEER

T FL T O fF A5 71 Fr % ik T8 O SEHST I FL &
MERAOMERINIRICE D b D EEZ, WHEDIHE
ZHT, BELEORERLOHER, R LFEL
ThbH, B-151THERE TS,

BT-C B LUFJ-CTIX, EHARDIERE & HITFH
R&ELMRDHP, FIETIE, MFOREBMNEOZEIZLD
EFmEATMOMATHERRER>TWD, Tbb,
EJF NI BRAA & 72 ZAE AR - CRLE S L7235
&, AN AFICIE BT-C, FJ-C&RIEEICR DK &
EDBICFDRRELS RS TWDR, EFEINDREZIEFX

128

. N
-8 -6 -4 -2

+2 44 +6 +8 +10- +2 +4 +6 +8 +10

ol $490 =1 o
-200 [ -200 -( 3 )
-300 - -300 - 3 s

(2) FI-C (3) FI-E

HEF D RNT DA E S

o2 KE DS, RBEARKLTHIZIEEILR-T
Wb, £, AFMIMAREOREFRFZEBNTIE, F2
IZFI-CLRIBETH DD, Fl OEENRKRELLhoTW
50

4. F&&H

OF R & B2, RKRMINIROMITH I &0k
L, BEEOFMATIHMETETH 5,

@fek Tik L RERIC, HAEHOEAMRMENKE <
NG, RRERE O I Ui OB 10 AR
PG OEAWBIEZELZ L, ZOERORMEDM
PERIE, (ERTIE L RO 7L TR FTRE CTd 2,

OAREBROFIIZ I TIT, MFOME, BEMEIC
LD E L ABER, &AM L OREEE A~
DEBIIRON 2D T,

HEE  AEROG R L OFEMISE Y, (M) AAR
Fie o BRI R R E L, R ALY HELEE
RenliZgslle, RLTEHOTEZRLET,

& &30

1) Hrb i3 HERES MR T2 H 7z
RC EZEAEDINSI SRR, = F KA B ATA e BT
4, No.3, pp.105-112, 2005

2) Bk WED  HRESENICHEMEE T A T
RC EZEMEDOIN T ER  — T I@EREMBHT K 524
TR — , AR BN S TR S No.4,
pp.141-148, 2006

3) AAREERS o r s U — NE@EYOBELEE
TR FH RS - [FAERL , 1999

4) AARBERS  $har s ) — FMEEYOMMERE
FHmAEEE (52) - FIfERR , 2004

5) AAREERS o r 7 U — MEGHERYE - [
e —FFAG ) EERR RN — 1999, 1999

6) E @A AT RELEERIENEE © 2007k
L) O RS B LR B IR AL HEARER T | 2007



PCa fE A ERIC T B

T

il LR DA AR 2

Experimental Study on Bond Characteristics of Beam Reinforcement
Passing through Precasted RC Beam-Column Joints
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This report describes the bond characteristics of main reinforcements of beam passing through
precasted RC beam-column joint with opening. To verify the feasibility of applying this new construction
method, the loading tests of the beam-column joint were conducted. As a result, it was confirmed that,

there were no difference between the bond characteristics of this precasted method and that of

conventional method with cast-in-placed joint.

Key Words: Precast, Beam-Column Joint, Main Reinforcement, Opening, Sheath, Bond
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Development of Seismic Control System using Wall Panels with Viscoelastic Dampers
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In recent years, seismic vibration control dampers have widely applied to reduce building’s response to
the earthquake and the wind. In general, dampers are used to work for relative story displacement of
buildings. In this study, dampers working for relative displacement of nonstructural members of PCa
curtain walls are developed. As the result of dynamic loading test and response analysis of PCa curtain
wall framework with developed dampers, it is confirmed that this nonstructural system is able to add a
few percent of damping to the structure.

Key Words: Seismic Control System, Viscoelastic Damper, Nonstructural Member, PCa Curtain Wall,
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Damping Properties of Response Controlled Structures
Based on Observed Data for Actual Building
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The author have built up the damping factor database of response controlled structures based on the

papers of the annual convention of AlJ. In this paper, differences of the damping characteristics between

the structures with vibration control devices and without them are compiled and natural period and

damping factor are also analyzed. It is shown that both passive response control system and active one

add higher damping to the structures, but the values have some variation.

Key Words: Response Controlled Structure, Observed Data, Natural Period, Damping Factor
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Response Control Method of Multi-Tuning Viscous Mass Dampers with Spring
Based on Fixed Points Theory

RS Bas SHIGEKI NAKAMINAMI
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The authors proposed the multi-tuning viscous mass dampers with spring and its optimum design
method based on fixed points theory. Vibration control effects of single-tuning type dynamic absorber are
very sensitive to changes of parameters such as the natural frequency of the controlled object and the
damping coefficient of the absorber itself. This paper shows this damper system improve the robustness
of vibration control performance by multi-tuning and this damper system can reduce magnification factor

than conventional single-tuning type dynamic absorber.

Key Words: Fixed Points Theory, Passive Control, Multi-Tuning, Inertial Mass, Spring
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Strength-Developing Properties of Ultrahigh Strength Concrete Subjected to
a Temperature History at Early Age

WHE ¥  TAKU MATSUDA
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Strength development of ultrahigh strength concrete was examined through the test on cylindrical specimens with design

strength of 100 to 150 N/mm?® which are cured under temperature conditions simulating the temperature histories of actual

structures with different maximum temperatures. As a result of tests, strength development changes considerably over the

range of maximum temperature of 45 to 60 °C. By incorporating the maximum temperature in a conventional prediction

equation, a higher accuracy of the strength development prediction was achieved for later ages as well as early ages.

Key Words: Ultrahigh Strength Concrete, Strength Development, Temperature History at Early Age
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Evaluation of Heat Generation Characteristic Values of High Strength Concrete
with Inverse Analysis

WHEATIZ L D @i = 2 7 Y — h OFEBRRIEE D REAL
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F—U—F:@BEay 7 )=k, BEKRL T REAC N, YU BT a— A, BT

The purpose of this study is to evaluate the heat generation characteristic of high strength concrete
using low heat Portland cement and silica fume, and to apply to temperature analysis. Small models with
thermal insulation were made of high strength concrete and temperature histories of the models were
measured. Moreover, the temperature history was reproduced by the inverse analysis, and a formula
calculating coefficient of temperature rise was proposed. Finally, comparing the analytical result using
the proposed formula with the observed one for the model column, verification of the formula was
demonstrated.

Key Words: High Strength Concrete, Low Heat Portland Cement, Silica Fume, Temperature Analysis
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Although the functional construction materials tend to keep increasing in recent years, suitable

information has not gathered enough. Therefore, the selection of the material in designing and
construction site etc. is difficult. On the other hand, nevertheless there are many effective verification
results, they have not been used sufficiently. The system that has high availability in selecting the
functional construction materials with comparison of database and in sharing information among users
was developed.

Key Words: Functional Construction Materials, Comparison Verification, Data Base,
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Development of the Construction Management Platform "Foreman.net"
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Especially in a metropolitan area, construction work is in the tendency of large-scale, short time necessary
for completion, and complicated design specification. Nevertheless, high stabilization of quality of
construction is still needed with rationality and minimizing cost. The authors have developed the
construction management platform "Foreman.net" as a mechanism of visualizing the information of various
construction process, carrying out continuous and efficient improvement for the process, and are trying to
covert to more advanced construction quality management through the actual application of the platform.

Key Words: High Stabilization of Quality, Construction Process, Visualization, Construction Management

Platform, Quality Management
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Assessment of the Applicability of AWJ Technique for Dismantling the Reactor of Fugen
- Cutting Tests for Recycled Abrasive and Development for Cutting Monitoring Technique -
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The reactor at Fugen Decommissioning Engineering Center is characterized by its tube-cluster
construction. As a part of the study of the reactor dismantlement, we are considering the abrasive water
jet (AWJ) technique that could be used for the dismantlement techniques of double tubes (pressure tube
and calandria tude) as one of possible methods. Though the tests aiming at establishing to reduce the

volume of secondary wastes and to develop the cutting monitoring technique in the water, the possibility

of abrasive recycle for cutting and the cutting monitoring technique were confirmed.

Key Words: Fugen, Reactor Dismantlement, Pressure Tube, Double Tubes, Abrasive Water Jet
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