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Examinations of Tensile Strength at the Bended Portion on AFRP Rod
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An Experimental Study on Shear Reinforcing Methods of RC Base Plate of Vessel Structure
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An additional concrete casting and adding reinforcing bar embedded into RC plates or beams are
generally used as methods for improving shear capacity. Although these methods have disadvantage of
increasing dead weight or causing damage to existing structure, more effective shear reinforcing methods
have been needed. Authors have developed methods for shear reinforcement using vinal short fiber
concrete as added concrete and high strength mortal dubels setting into the boundary in order to reduce

thickness of added concrete and to strengthen boundary surface. This paper shows effectiveness of this

method by verifying the results of shear loading tests on cocrete beams and slabs.

Key Words: Shear Capacity, Additional Concrete Casting, Vinal Short Fiber Concrete, Mortal Dubel
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Examinations of Tensile Strength at the Bended Portion on AFRP Rod
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An AFRP rod used as a stirrup instead of a steel rod has a bended portion. Past researches have focused

on only cases of small bending radius. In the studies, the influence of the large bending radius on tensile

strength is checked by tensile tests. The larger the bending radius under 5 times radius to diameter (5d),

the smaller the decrease of the tensile strength. The cases of 10 and 15 times (10d and 15d) showed

slightly little decreased strength, but no influence of the diameters was observed.

Key Words: AFRP rod, Bending Process, Tensile Strength

1. [FLC&HIC

BEHOREFEMENERINTNWDIH, ZOHEEL
TR BRFENAVBNTWS, FlZI1E, HEICX S8
BRI LTI, =RFVBEEITo kG 7
U — MREICHEEZITV, BAESCHKESOREZEEZF<
ZET, MAEER LSS FERENHOLATY
b Fto, Hr—T0ICiE, ZEOBEEREO M NRT
bTWb, Zivbik, BFICE > TREMEZRFFT 5
O RS TRV ENENTH S, BRICK
LTEMICRDDIMBIO—20R3T T I Rl TH D, 7
T X NHRHEN, @mPEE CHAMEICENRLTWD Z NG,
gy 7 U — MEEOMIMM L, U A N LR B
MBS 27O DBEME L THW LTV D,

77X RikHEE vy RICEE LS O SR &

LCHHAT2HAICHEE 2200, thiFMTEHTH
Do 77 Ry Nk, REREIC T 7R AE CTRIIE 2 68
fbx¥s, MFMTHEZETH7 72 Fa vy RO5E
L, AZ—T v TETHO LN D85 O &/ 2

LRSRECHILA, SIRMAMET TR h
FETOMETHLNIR>TNSE DD Lo, F—2
UREEOBAIR SITHWAHEITIE, ERIZK L Tl
FEERKE L RDH, HITFLENKE VA OS|ER
TNCBAT HHFZEIEHE S TR,

AEETIE, 77 Fey FoliF¥EgEE2 k&< LE
IMTHA~OEBEEHERT 5B ToERRBREZEm L,
TR X B BRI 2 MR LT,

2. BRI

AR THERE LTI Py ROBKMEER-1IZ
A, REEICEAT 277 Fay F (FIBRA) 134
FEROIEIRTH Y, RA9, RAI3 BI N RAIS © 3 fliH
Thb, RBREOEELZR-2RT, 77 Fry RO
M RITERICK LT 2.5 %, 56%, 10658 L O15RF
DAFEEET D, REBIEOEREZR-1~RE-3I2/~T, &
Briki, EAREE T TEHA SR EETHD, Wi
INES DA L 180 EE THME L 7o, RBRIAEITA 3K T

29



SIHEAREBR BN 4 — i 105

F-1 773 Py FOBKIE

HERIAA RA9 RA13 RA15
AHERE mm 9.3 13.7 15.7
ATEEE  mm? 67.9 147 193
REEMH kN 85 172 225 BE-1 REREBIE
YOORE  kN/mm? 68.6
F-2 ABR AT
B :mm
BRI Z RA9 RA13 RA15
. FREtE 233 34.3 39.3
25E*
M E 214 325 38.2
, FREHE 46.5 68.5 785
5%% fﬂm* 2. £
st 44.6 69.9 82.6
i BE-2 TR
Lok HEHE 93.0 137.0 157.0 7 ) »
A T E 95.4 133.7 159.3 BAR PTS y /HATA
. FHEHE 139.5 205.5 2355 HENZER, —
1545 | — ._.
HEFE 133.7 203.2 228.6 g, | . [ FE:
XERICHLT | 4 .
M ﬁ\—i m X B EEE—— et
42.8H 1389.2‘ ‘ 3‘190.3‘ ;‘ 267.4 ‘ S lo 0 0 000000
2.5 &% 5 % 101 15 f# PCSEHE ®32m
E-1 773 Fuey RiFmTREAE (RA9) X-4 FAbr5E
e S g 3. REHE
65.0 T’Wm 139.8‘ ‘ Woo. ‘ 267.4 ‘ - 406.4
2.5 i 5 i 104 154 R TIEEE-4, RN AEBEE-3IZRT, 77K
-2 773 Fey RidmTaRBRAE (RAL3) 2y ROIFILEICE, BE-4O X5 ITRBRIKORE
. ® W& [FROHE 2 RE LT, WP efe L Tz
A 0N B S 115, M%7 FI Fay Ref UCHENMEN L%
w5 e 1.2 B, WEDSEERT B BN b B DRI 3 s

V—raeRE L, BR4RT LTy T T LT
2AKD PCHIETT 72 Fuy RIZBIENZIERAESES
iETHD, 2L, 28D PC HBENTH+TL L7
HoD, RBREORIEZ, 77 FilEzEMoRETT B RN S WAL, B B2 HAEEICEE L
REUHIIEZ R SET, R-2UTIRT LI RFTEOT T, 17R® PC #fifECHim a3 S Lz, Rl

%P:meﬁ’%%oTTMI%mﬁﬁéﬁoto% B-4ZRT &L 9 BRI 2 MRl 4 D E & 0%
PN OWE IXME cixi <, Efé' A S BN BT DI ODEMEZERE LT,

EORIRE 72D, D%, BULH ;Di$#v@%%
EMéﬁT%WLtoﬁ%¢®%%Lﬁ a%ﬁ%m@
EEBERE L, EFRITIE Z300mmOHHE NIZ

2.5 f% 5 101 15 1%
®-3 773 Fry FHFINTRERE (RAL5)

4. BIEOMHE

:Fﬂy%%ﬁkh,i$%v@%fﬁﬁmﬁéﬁt%
EThDH, FEOHNEICIE, R UIMLEMEL THmHO
PCHlMEE I 7V LTCBlIENAR2 B2 2ETH
%,

30

LG TR 0D i LI0 TET 5 | R B 3 BEAE 0D K BR A
FIE AR 3o 5, EBRERIT, KEMME T
7 2 NilliE, H 7 AR L OV = o i o SRERES R
kb0 ThHS,

ALSVBIOELS 21T, ARBRTHEALEZbOL



AR

PREC T s

BE-4 i TE stk
1T sl sm
|
Ry HERK(7IERAYE)
TE &R
ary)—k
-5 #=EGE Guub D)
-3 ERER T RS 5
_ ERNA | BRI
B &
B ser | asawes| OO
RA9 97kN 97kN 85kNLLE
RA13 180kN 181kN 172kNEL E
RA15 238kN 235kN 225kNLL E

Foe =(0.097/n+03)f (M

foe WP ORHER (1, =1.0)
fae WS BRRE O FFPERE

roo ETPRERE

o SR RE O T S ()

FIERCTH LMK DT 7 I Fey FeiFimT LR
BRRIC L 0 BR &2 FEE L T\ 5, BRI IEE -5
T HITIMILL72T 7 ey REa 7 Y — hHERIC
HDAF, BIkERBREZERL T 5, RERRO e
Bk, ERICX LT 0625 ~ 3.125 (5 TH D,

77 3 I ERP A O 1 0 T80 Bi) OB

F-4  GI9RM 73 K OMWHE pr

shEp B FEE MR BHIF 3% B B EE B B S Z B
o [BFT[ g [EFT| (o [1BAT| (g | BT
No.1 65.6 kN B ]83.6 kN B |91.9 kN B ]92.5 kN C
No.2 61.7 kN B |84.1 kN B [91.6 kN B [89.2 kN B
RA9 No.3 64.4 kN B ]80.4 kN B |85.3 kN B ]92.8 kN A
D5 63.9 kN 82.7 kN 89.6 kN 91.5 kN
HEJ58al4 0.66 0.85 0.92 0.94
No.1 121.1 kN 157.4 kN C [171.9 kN B |160.7 kN B
No.2 120.9 kN 163.1kN | B |165kN C |166 kN B
RA13 No.3 121.3 kN 163.7 kN C [161.6 kN B |165.3 kN A
iy 121.1 kN 161.4 kN 166.2 kN 164 kN
HE:ipal=a 0.67 0.89 0.92 0.91
No.1 1541 kN | C 2161 kN | C |2261 kN[ B 2193 kN | A
No.2 165.8 kN B 1219.6 kN C |224.8 kN B |214.1 kN B
RATY  No.3 1353 kN | C |222kN | C 2196 kN[ B 2253 kN | A
Iy 151.7 kN 219.2 kN 223.5 kN 219.6 kN
HEJ58al4 0.65 0.93 0.95 0.93
XERIZHLT

(A) B HRER (B) £ HR (C) hfr
FBE-5 773 Fuy NOBERR
5. HEBRER

(1) EREBOSI5EM S

HF I TER O B E fesR 9™ B AN, EAR CRMEL 72
v & i PN T 24T - 72 BRI O ERH 2 G 0 L723K
B OBIIRRBRE EM Lz, 77 I ey REMHHOF]
RS R A R-BICR T, B OSIREM /1L, EART
FUE LR L IEIEREOMAND 5 Z E NG5,
(2) MHRERT

773 Fay ROWENNEEZ, FR-48 LOEE-SIR
T, WEWTEATIX, EARES (A), EAREED D BRI T~
Wi 2863 2 BERER (B) F5 K OV in T oo iR (C)
THHEIND, HIFPEREBERICH LT 25 5 LTS
5T, HERRESHENT (B) 8 X ONBhARIAkIET (C) TH Y,
HOF I TERTH 5, Wi R S B ER O MkiE & bl L
T, HFPMTEICRAT IGO0 ENEEBEL TN D
EHERIT D, BRI EAR O 10f% THERE, 15T
EAREBIC BT DRI S L e, EAICK L C g e
DREL DL, WMITIMIEIC X2 dHRmoEE T/~
{725,

31




SIHEAREBR BN 4 — i 105

1.2 T T T
—~ | | |
e S T
"ﬁ v ®
mn 0.8 I I
£ 06 S Lo
@ | | 0O RA13
X 04 ._,,,,,,Lffffffflfff A RA15
R [ o HIUSDHI N
% 02 et e = BLLSDHX?
w | #(@) "2

0.0 :

10 15 20
BT B/ EE(r/h)

R-6  EHRHED SRR R 69 D 51 RN 7 ke

@) HIIFIIERIZ &k 5513k H
RERROBIIRM /112 31) 5 BEEROEEL, iR
EFED 5128V T, RAIDEIIRM /)LD T0.85 T
HY, RAI3 TO0.89, RAI5 T093 &t L THT/AE
WEIENC B 528, ZRLIA o BT, BRI D
SR I ~DEE1T, 13 AR LR, HFEEMN
B E OBIRIT, ED 2.5 % CREARESD B3 77112 %f
LT0.65~0.67, EAED5HFTIE, 085~093I1ZK T L
72o 10R53 L TN565130.91 ~0.95 T, ERRERD HITHET
TWFLTWER, WFERORE SICEIZEETAON
RV, RS ERZICK LTI ETh X, 515k

MR, EEAEEDLLRNbDEEZLND,
SRR )b & BRI X 2 T R OEIE L OBRE
-6l ~d, P EEAERD 2.5 fFTIE, LY E
FOHEIL S 2 OBEEOBIZE & il LT, ARBR RS
EREF/NSWEEM AR TH D, Ziuk, AR
DT 180 FE T B DIkt L CEEEDER TIX90 %
ThY, 2FEORBEXMEFFOZ LG, MET 2R
DREL RoTFHETHE B2 D, AR THEIMELT-
ABAEROERNZX Q) 1o, BR=L, dhif s
DEBROD 2.5 53 L OS5 ORI L 2 BT
L, IEBLOISEOEBRENFRERETHLZ LMD,
SRR ) e o SE ¥ 2 EIRfE & LizERTH 5,

fo =(0.097/h+0.42)f ., )
7L, fa =092

BUSEIC I 1) 2 BRI ) EL & AR 2 ih B 0
e L OBRER-TIIRT, L2 A3 2 ik
#e > — hOSIRI I IC B pRkat ARG VicRT, &
RERTHEM L7727 7 2 ey Fofidin TE o 51 5&iH
WZOWTIE, BEFAL D oL efliciHish Tnd

f e =(0.057/h+0.30)f 3)
=72 L, f/bk =1.0

32

55Rif 11t GRA&RE)
o

04
02
00
g F £ 2/ EE (r/h)
B-7  HUSAEIZRES 2 51Rm /) b
6. F&H

ARBRICE VL TFTOMER G LN,

O BERICK L THT RN 2.5 R IS5 TIE, dh
BB L OB COMWW Th 5, 1065 TIlIhEm
B, 15fE TIXEMLOMEMI N L < A b2 &
5, EFNI U7 mfimic L5882 b,

@ #FITEICBWT, EREOEWIZ X 2 5IRI ) b
~DFEIL, FLEAEBRLNRN,

® BIEMALOFEEIT, BERICK LT EER 2.5
fETi, 0.65~0.67, 5T, 085~093Th-
776

@ WERICK U THITEEN106E, 156 TiE, 519EMm
OFEI230.91 ~0.95 THIITPRIC K 2 EEITR D
iR o iz,

® ARBRIZBIT2EUFREZRTE LI, i
OB, EEHRCx L THoaReMTth s
ERbnrot,

£35Sk

) b, KREFEA, WA B FRPE > KO
TN TE O B8R B3 5 FEERATSE, =27
U — b LAERF TR O, 129,15 ,pp.1025-
1030,1990

2) Rl vE, BRUGER, LR, kBN - Bk
HERTSRA O ETIN TH O 53R IE, A AR R
AR EATAEAE C,pp.789-794,1989

3) tARES a7 V- 7477V —88 gk
HMEMRA 2 e a v o U — MEE OG-
TH# ( % ).pp.7-9,1996



FfEY Uk B ar 7 U — AT DRF%E

AEoRNILIZEKDa00)—bOESIZEHT SHR

Resistance Mechanism of Concrete Joints with Cylindrical Connectors
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Cylindrical connectors made of mortar or mortar filled steel tube have been developed for steel-
concrete joints. This paper describes the resistance mechanism of these connectors for concrete joints.
The followings were obtained; 1) The strength evaluation for the steel-concrete joints is applicable to the

concrete joints, 2) These connectors can be expect smaller displacement than reinforcing bars at peak

shear loads.

Key Words: Cylindrical Connector, Double Shear Test, Mortar Filled Steel Tube Connector,

Ultra-high-strength Fiber-reinforced Mortar Connector
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Fundamental Properties of Environmental Impact-Reduction Concrete
using High Early Strength Cement
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CO, reducing in concrete using ground granulated blast-furnace slag or fly ash have been studied much,

but studies on the concrete using high early strength cement are few. This paper describes the influences of

admixtures and curing methods on strength and shrinkage to apply the concrete to pre-stressed concrete

structures. The followings are clarified; 1) The differences of strengths depend on admixtures using steam

curing are not much observed, 2) The fly ash achieves large reduction effect of autogenous shrinkage.

Key Words: Ground Granulated Blast-Furnace Slag, Fly Ash, High Early Strength Cement, Strength,

Shrinkage

1. [XC&HIZ

WA, CO, HEH A e & BRiR AR IC B3 2 B Y
MDA ATONTEBY, a7V —bERTHLED
LB E BNERICR > TETCWD, LHINLEFAT S
WRRL T TAT va bW -PERRIEY (FEIEY)
oy U— MIHAT L RZITbATEY 2, &
FEA M ETTITEELLTVWDbDLH D, L
L2236, —fi7% RCEEW TIXZEO L a7
— FEHEALTOWLIHAENRRLND N, BREFICRES
N5 PCHEEMTIRIZLEALHASNDICIEES> TV
VW, FRCHRBREA S FER—R L LIERAIZEFAT 7
WHERRL T FAT vl Wo IR E2 4 L=t
EHIDRRD TR DNORBRTH B,

AHETE, BEEAY MEBFAT 7HMHEBIO
TIAT vy aBRE LEEAIZOWT, Lt L e
DIEMERE, BIRSREMRE, B U X OHLERIHE IS

M3 2Bz Ty, BRMORZEEZHRF L, 72, 3
GHTR 2 AE LT B A ik & TG 2 fHE Lo 8K
EEZH 4B OFEEIZON TR EIT 27

2. HEME

(1) HABRES
F-1ICHBRICHAWEa 27 U — FOBELA ZRT, & A
Y NMIREANV T REA SN, HEM G EHA,
MBI SLB LI 220 L, @A T 7
WY IT JIS Hi#s > 4000 (BFS4) & 6000 (BFS6) O 2
Mz, 77947 v 2T NS KK O 1FE (FAL) & D
(FA2) ZBE L7z, 72, mIFA T 7K 4000 1213
B o Z )M SOME T 1L.96%ITMENTW5, KEAT
KAEAHEE W/B 11X 40.0% T—EE L, B AT 7K
WCOWTIHIREGER 50%, 774 7 v ¥ all 20 CTERA
R 30%&E Lz, HEHRADAT 71T 1242.5cm, 5 &



SIHEAREBR BN 4 — i 105

£-1 a7V — oS

%Kﬁﬂ®$m% 2R (ke/m’) JEFNAl
N W/B s/a g%ﬁ B Rt > . iﬁéi
e ﬁ%f‘(i) wﬁw ZOMFEEH s1 $2 Gl S
(Weib) | (wd) | () 0
%) | (%) H BFS4 | BFS6 | FAT | FAQl (Bx%)
H40 400 | 430 | 00 | 165 413 — — — — 443 298 994 0.70
BFS4 | 400 | 426 | 50.0 | 165 207 206 | — - - 435 292 994 0.55
BFS6 | 400 | 426 | 50.0 | 165 207 — | 206 | — - 435 292 994 0.60
FAl 400 | 420 | 30.0 | 165 289 - - 124 | — 426 286 994 0.50
FA2 400 | 415 | 300 | 165 289 — — — 124 417 280 994 0.50
X 4.5+1.5% & L7z, =-2 HwBAEFE
) &R BAEFE
(2) BETA A | R CBA BFR20°C K R
FEFECZOWTIL, R-2 IR T X 5 (O ERA LB #/EB “H%%%Mﬁ%aifm@m$%$

LT EMEE L-Mn 3 B cokpaEs, THR
FHEL-AREAE L AREA%, M7 B ECKRPEE
L7=5G @40@%$ﬁﬁfﬁ%%ﬁotowTﬂ%ﬂ
BIAIEAZ T BB HE & BHPRMREEIT -7, KRB
émowfﬁﬂ4LU%T&ﬁ&ﬁE&E&b,XWB)
EBEITHAKD D S HRH%ICIRE & LR &4, 1 50C
TSR Lo, IREZ T, dAKkA6 24 K&
Bike U7z, S8AEL bATEDOBRAENKT LB CiRE
20C, MR 60% DKM EELE LT,

(3) WERR

JERESRE 36 X OVHIZLB | 9RIRE 1L L2 JIS A 1108,
JISATNBIZHERLL TIT o 72, RBMIBITEEAB LIV
FHAEBN3IH,7H,28H, BAECHKBLIOEAEDIELH,
7H, 28H& L7,

(4) IRimEaLER
HOWERBIZE A= 7 U — N T3S [Hikgha
7 U — hOH SRR TR ICHELL T To 7z, R
RITZABE L, BEIREIC L TIRE 20CTRE L, #
IABIIOFT HFIT LV ITHIALBEZE O L7, 223,
HEMEARBIZ OV T B A FIENRR-2 OBELML
k%<£@étﬁ>ﬁﬁ%$um*m01 HE CHRE)

AREEO 2MEL L, BAEEN A IUHEIC ZIZT
%%%ﬁ%bto
HLIBUREER (R S ZLBR) X JIS A 1129 I U T
1Tole, 72720, WERBMENTIESE A ZFRVTEELE
FERKET LI R e Lo (BAE A M 7TH, 84 B :
M3 B, #BAC: M1 B, BED: M#w7H), A5
ZAEIXIRFE 20°C, 1B 60% & L, T2z 7 A,
28 H, 56 H CHIEZIT 7=

40

#AC AEA GRRBAEK T £ CHBIREE)
/D %w%$+ﬁﬁvai1mcm$%$

60
50 \
40 -

30 A

BE (C)

20

10 T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24

TR D B O % Rf
-1 RELEDIRERE

3. EfRESERER

(1) BEM#DEE

KBELEICBIT 2HA A (FEHERLE) L&A C (KRB
) OJEMRIRE A B-2 (TR, BN A4 — AL
LlaoTW5B, ERMNEAEA, RN EBECTHS,
BRI ZER LA ITEREG DL O & X TL2E
BICHREE DS/ S <, MIwmAFVIE EZ 0 ITRE N, I’
b OFRI TR T 2 &, mERAE (BEA) OBG,
BBOREFAT Z7HHAE 6000> &iF 2 7 7K
4000>7 7 AT v a lB>7 747 v a2 MDA
WERERE /NS K o TWAR, M3 A TIRIZE A
EEBIRWER L 8o T D, JEMEIRE OH#EIZ DWW T
X, BEAOES, RIMEZER LZEATEEEDOD
DI TIEMREOHEN L SN, FFICEFA T 7%
MERIZOW T E 28 B TIIRE DL O LIFIFERZIC



70
60
“Es0 |
g
£ o
Z 40
w30 22 B
= P —e—H40-A —8— BFS4-A
B 20 —+—BFS6-A —&—FAI-A | |
i —=—FA2A —O- H40-C
=0 —3- BFS4-C —&— BFS6-C ||
—i— FAI-C  —[+ FA2-
0 \\\\\\\\\\\\ Il L L L L L L Il L L L L L L
0 7 14 21 28
M (B)
-2 KEAICRT DEHERE
80 ,
M8 g 60 (2%)

O & ADFEE+KH)

H40  BFS4  BFS6  FAl FA2
B-4 #4EC, #4DITRTDEMIRE

L TWB,

—J7, HRFELE (FEC) OBAITIT, R OMER]
WZEBT, EFEEROMRERBUEEZ R L TRY, LM
WEICKERERNRAELONR2OCOBRKRNTH D, KR
BEOLS, M1 BUBKHERAEL 2D, BIMOK
ISR BLE RS D52 bR T, AR
WEWREUH Rozb D EEZBND, ZTES
TR OHESFEER IR D LN EL R TNDH L
"HHLE R D,

B AT TR RIZ OV TIE 6000 DIE S A 4000 12 L
NCIEMERENREL 25TWVEN, 77947 v =all
OWNWTCIE TN ThE ZRIIAONRN-T,

(2) BEFZDEE

My 28 RICHIT D& AETIEIC X 5 EHERE 2 K -3
BLOBE-4 1277,

A A LA B R LR, BF AT MR E
R L7BE RO TV T b &4 Bl TR
ERETEL 2o TWnb, ZIITRBRE O RBR K D HL R
EEVOBEWNIELLZ D EEX BID, BERMITITIXIE
LR 6N5Z &0, M 28 A OEMIREIZIB N T
X, AKRHEFRAMIR 3 AU EHEREDOEEIT/ NI W

Figi A > b2 O BRBE AR = > 7 U — b o it

80
ELEEEFTYING )
B #E4ABOKHF3H)

H40 BFS4 BFS6 FAl FA2

-3 #4 A, #A BB DIEMRE

—e—H40-A —=— BFS4-A
—+—BFS6-A —&—FAI-A
10 —® FA2-A O H40-C |
B BFS4-C ¢~ BFS6-C

& FAI-C 0 FA2-C [

BPERREL (KN/mnd)
\

O L
0 20 40 60 80
JERERE  (N/mm’)
-5 JEMETRAE & #s RS O AH B
LEZLND,

A C EH/AD BB UI-ER, RREAEZITKPE
HErEMAT=BEEZITH)> Z LWL, WIS EMERE N
ML TWa, gk L7z L 91, ARELEOYLA TR
ORISR L B2 K S DRI R R LTV D 2 &
DEERPLLHLNTH D,

(3) EHEMEFRE

T A LBACILIBIT D EMERIE & FhtE iR oS
-5 1R, BREAICHOWTHE L BX/~1X3H, 7
H, 28 HOMEHRARL TS, MTOKEARKRITa
7 U — MERER G E iR YICRENSETH D,
MR IOV TCIE, 79 A T v 2 B LR
BIZBWTETEL RoTWDH DD, 2EMIIFIERE
CHEZ R L TEY, HHEBRIEWFERE & o7z, =
FEDMIEARD L FEREIIT N E D TH DD, HIR
M 2R LA DN RSO b O L IZER UHEIRTH
D EDD, IRFIMSCEREFIEDHEMEREIC KT TE
BITIFE ARV EEZDBND,

41



SIHEAREBR BN 4 — i 105

6
g 5
£
Z 4
# 3
2 | E —e—H40-A —=—BFS4-A
) ——BFS6-A —&—FAl-A [
w —=—FA2-A —0— H40-C
® —G- BFS4-C —o— BFS6-C H
et —A— FAI-C —0— FA2-C

0 wwwwwwwwwwwww N R TN N TR Y TR Y SO TR N N S

0 7 14 21 28
i (H)
E-6 AEAICET D EZE | EiRE
6 28 —
W #EAEC (KRR

s B #AED GEXHAKH)
£
Z 4
# 3 —
#
b
m
i =
o

0

H40 BFS4  BFS6 FAL FA2
-8 #®4EC, #®AEDICRT DEIRGIERE

4. BIREIREEAEBRFER

(1) BRNMDOFE

FEAICEIT 2 B4 A L BAEC OB RHRE 4 K-6
WoRd, ABIEIER-2 LR TH D,

R 2R LR EITEREAEDO S O & TR
FICFIR S BRRE /NS <, MR EWIE EZDZEITKR
E, B ORER|THT 5 &, BAE ADEE, FEifi
WEOLA LR CBME o T D, EIRS| R D H
HEITONTIE, BAADGE, B EEH LZRA
HRADO L DI THENKE , FFICEF AT 7%
MRIZOWTIIMEG 28 A THIEGD L D L IFIEF%LL
kil L s,

—J, BECOLAIZIE, RAMOEIICE ST, 1X
IERBRORERBAEEEZ R L TRY, BEADBAIZE
FHERREIC K Z R RB AR,

B AT T RIZ OV T 6000 DIFE 9 A5 4000 12 E
RCHHESERENKE S RoTND, 7794 T va
WCOWTIEERAECTIT I DI PUFICHTETK
EL o lN, TOMOBBAETETIIH TV ARIIRD
niphnoiz,

RN RER & L CLEREREDOREG L RETH D,

42

N

#4 Hin28 A

WS AA ()

s B #EAEBOKF3H) |
£
Z 4
3
#
o b
iy
Bt
i

0

H40 BFS4 BFS6 FAIl FA2
X-7 #AE A, #EA BB DEIZS | RMRES

6
T st
§ A =2y 7 ) — MEHERTTE ‘
- 2>
& \ 9 —e— H40-A BFS4-A
=2 N —+— BFS6-A —&—FAI-A ||
% —#—FA2-A --©-- H40-C
& 8- BFS4-C ---¢-- BFS6-C]|
B £~ FAI-C 8- FA2-C

10 20 3 40 50 60 70 80
JEASRE  (N/mm’)

-9 JEMEEEE & RIRG R DA

(2) BEFEDEE

MG 28 BT BFEEAEFIEIC L BBIZSERE &
H-7 % L OE-8 (2~

#=AE A LEAB R EEB LR, 2F0ICTIZIER T
MEE ADIEIVRHETRKEWVER L 272, Ml 28 A
OEZIB R IV TIE, AKRPRAMAN 3 B EH
NIEBEORBIT NEVWEEZ BND,
BECLEB/BAEDFIE LR, RIBERKITKTE
EEMZ DT EITEY, W BEIRTRIRE RN L
TRBY,BIFAT IR 6000E 7747 vra Il T
TERADOL O LFRBEETHRBELL TV,

R EANTENERE OGS L RETH 5,

(3) EfEsRE & DFEE

A /A CITRIT BIEMETRE & BIZ45] SRR EE D 4H
BAE-9 2R T, BEAICHOWTHE 1 BE/-1% 3 H,
7H, 28 HORIEREEZRLTWS, HPORKAKRIT=
v U — MERERGE BRER] ICX2EEMTH D,
FIRBIIEIRE IOV CIE, 2ERMICIZIZ R 22 2 R
LTHY, HBIBRIGEWHERE & oz, RITEDOHEB
W2 BB IR I TR E VDS, KR %l
HUEEAENEREOLO EIZIERE CHIRTH D Z &0
5, JRFIM A T IE D EARIRE & IS SRR E O RY



100 | —H40-A —— BFS4-Al|
~ 50 ——BFS6-A —FAI-A |
= ——FA2-A
S
e
2
=
_300 Il Il Il
0 10 20 30 40 50 60
i (B)
K-10 HoEBMOTARIEMRE B4 A)
0

—e— H40-A —=—BFS4-A
—— BFS6-A ——FAl-A
—=#—FA2-A —O0- H40-B
—0- BFS4-B —¢— BFS6-B
—~ FA2-B

-100
-200
-300
-400
-500

-600 /

-700 e
2y ) — MERER ST E

'800 | | | |

RIZME (W

0 10 20 30 40 50 60
R H R (R)
K-12 REZCHERR (BEA, #EB)

WCRIET BT/ NSV EEZLND,

5. BEHEICEY HHEBRER

#F4 A QOCHBIRETORIE) %A C (REDR
HRRBAELF U TEBRRETONE) ToHDEOT
HRPERRZZNENE-10 B LOR-11 12787, 228,
AfERITa 7 U — b OBIEREEEE 10.5X10° & E
LC, HALIOF LG OBEDOFBEMITE LIZHET
H5b,

WTN BT HIAALPICIE O T B3 Uik, Sof
WIREO T HBAE T TN D, FRCEFR A 7 7 RIL A
DU O P AR E <, Mt 10 BEHE TOOFHOEE
HbREVOVBFRNTH D, M CldErE 2 7 7%
MAOMEKENPRKEVZERA IO TABREL 2D
2B, OTHOIRHM L TR W=0, MimadEielc
ONT, FTOEINESL Lo T0D,

TIAT v 2llonTiE, [HEIETIIEA LS
HiZ72 <, Wb BEIHEO T IR 0 /s 7o
720 PCHIBLA TIZ—MRIZE A FENREL L, HOIHED
FTHRIZELDOVENRENBEEINDTD, 7T7A4T v
v OB CIEMEIIRICHFT 2L 2 AEKREVB O

Figi A > b2 O BRBE AR = > 7 U — b o it

100
~ 50 {
1 ~—
- 0 — —=
/&6 -50 M
ng S~
%JWf\\““um:i“H“:VL”‘“~L
129
7] 200 [|— H40-C — BFS4-C
50 || — BFS6-C —FAI-C
250 11 PASH
-300
0 10 20 30 40 50 60
il (H)
B-11 B O T AMER R (B4EC)
0
-100 —
arr ) — MEHERGE
. 200
=5
~ 2300
@4%
J§f§ -500 [ —e— H40-C —=— BFS4-C
1 oo ||—*—BFS6-C ——FAI-C
—=—FA2-C —CG BFS4-D
700 H—<¢— BFS6-D —4&— FAl1-D
— FA2-D
-800 :
0 10 20 30 40 50 60
s EE (H)
B-13 R IAllERR (&% C, #4£D)
b Sl TN g

FTAETFEOEIZIONWTIE, BRAEL L CIEEERE
E 2784, 20COHE L0 L eERNIc B AEOT
BWINESL IpoTe, FRITT7 T4 T v alZ o TRIEE
0 L72oTWn5, ~RICEIBEREA =5 & AU
RKELBRBLESONLTNED, SEIO LD RAERELED
HEATIE, LLANMOTHBECIZSNEA Y FX—
AR~ N7 2% T HDOTIXEHESND,

6. FIRUNMEICEE T S ERIER

(1) ESZELAEHER

M 56 HE TOREIEPERHREEZE-12 3 LUE
13T, )P OREOIRITI 7 U — MEYER T E [#
R X BHEEMTH D (W=165kg/m?),
FHEALEEB CHBRLEME, 7947 vy 2l
FALERAB LIRS OE IS LEICKE EIT 2],
FTAEFECLDENRDEV AOSNRNWEERE RS,
Fio, REEOHEMEIZIZR CEm L o7z, FhiZ
L, EFAT 7R EZ#A LA M bR
WA COR SB(LBEBRE L, TAEB TIEEE A
WZHRT100u FRERELS o7z, BECLEAD TR

43



SIHEAREBR BN 4 — i 105

LR, RRELEOLBAE L EFAT 7 RE A
FEHAICBWTESEMEIRELSR-oTVDER, AL
G DB LR, SIS RoTnD, 794
TyvaZR LRSIV TIE, RREEZICKT
BEZITO ERTREIZILEDN NS RDEN, BIFAT
TR 4000 1IZOWTIEHE W EZRNRVER Lo
TW5,

(2) ERIEVT &

FREIAMEFTWERGL D OBA M EE S A
TWAHZ NG, HMiFL7 BT OB O & Tt
W, £ 2T, fiSICH CIHEO T A s o RER R & H
WT, BRIZEDDLEAWERZI T 2 B CIGHEOT 7
WOy LB A L 9 5) 2= LW HER
ZB-14 3 L OR-15 1IT7R7,

RN, RIBLOBAERETHDLN, &
BE DL O ESEEBEIAEOT NS WER L 22> T
Wb, FRUIHL, 7794 T v aBIONEEFAT S
WmREFEH LB A, 20 ONT X EHL D0,
RGO O L, RERHIM 56 A T 0~-100 u F2E D
FiPH & 72 o CWNVD, AREBAOYAIL, 2FIZ 100
BRE/NSLmoThY, HOEORE & FEEkOME M
Rond, #EALBAEBELAD LEFAT ZHHRE
BIRT7 74T v va b bBENMORELZITHZ L
LN TH D,

ARBR O TIL, RAMEERT 2 LBEMICED
N DR 2 B Y BR N T2 BB O A 23 8 T HE N3 2
BRI 203, BRI ORI X o T I T2 ERIHE O
FTHNEIRD Z L3N EBZLLND, KR TREN
X HRHE O AR T B E AR E Vs, JRFIR O
HEIEICACIMEICERT 2 b0 LRI,

7. FED

AEORBRTHLNIZMAELLTICRT,

O BRMEMER L7SE, BAEGEICEDLL T
28 HE COEMBEIT/NS L b, 7272 L, ME
DOEEITEEEOLDL D b REL D,

© AXEAEOHE, EMTRE R L OHIRS R
X4 BRI ORI L D FEIRD RV, £,
REBAEBRITKPREERITH 2 L CHRENHE
T 5,

@ FIHFBEREE & [EMRRE OF B IXEL S 12 &7
FER LT THY, HHIBIHRIZIE W TH 2,

@ BIFRATZ 7HmARE RS & B EUHEOT AP
MY REL Y, BT 74T vrakfnsd

44

0
J

£ 100

A

& =00

=2

£ -300

3 4on

g1 2 -400

SN

= E-s00

# & cp |+ BFS6-A ——FAI-A
ek —#—FA2-A —0O— H40-B
T 700 | —G- BFS4-B —o— BFS6-B
o —i— FAI-B  —- FA2-B

-800
0 10 20 30 40 50 60
W R (A)
K-14 FRIEOT A (384 A, %4 B)

500 || —*—H40-C —=—BFS4-C
—+— BFS6-C —&—FAI-C
-600 | —=—FA2-C —C- BFS4-D
—&— BFS6-D —2— FAI-D
700 |1 —= FA2-D

-800 ‘ ‘
0 10 20 30 40 50 60
R (A)

®-15 HLBRIHE O A (4 C, #/ED)

B0 T 2 (u)

B U D R A T BRu N

ENRRVIINEL D, RRBEOHAEL, K0
WCHBWAEOTHRNNEL 25,

® B ERWZSE, WRIIEOTRIIEEDR
BEZITHV,

® i MIC B CUHE D 2 A BUD PR\ 7o i R IR
OF B0, BRFIMOERIZL > THETHMT D B
OO, BRAEDLDOL KX BAbRn, INHMEIC
)T BIRFAM ORI I H CIUREICER T 5
HLDOTh S,

SE

1) EARFS  EFEAZ MR RERW a2 ) — 0
s THEEE, 1996.6

2) BARBERE  BFEAT MM EREERT D 2
U — hOFERE - LIRS () - FfEH, 1996.1

3) AOFH, L, BHP RS, BEHY  BFEAXT
TWARE N PC a7 U — hogbE, =
7 U — b TERGSCEE, Vol.24, No.1, pp.531~536,
2002

4 TARY¥E:arr ) — MERERGE [RER] 2007
HHE, 2007



77 X PEHEE o m iR = 7 U — b o EEE

7323 FEMEEZRV -SREMERRI VY ) — FOERYME

Fundamental Properties of Aramid Fiber Reinforced High Strength Concrete

flex K H WATARU SASAKI
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This paper describes the examination results of mechanical and shrinkage properties of high strength

concrete reinforced by resin bound short aramid fibers. As a result, the followings were obtained; 1)

Increasing the aramid fiber content reduce compressive strength of concrete a little, 2) Mixing the aramid

fibers into high strength concrete increases cracking strength by cleavage test, 3) The aramid fibers show the

same reinforcement effect on the flexural toughness as steel fibers have, 4) Mixing the aramid fibers into

high strength concrete can reduce autogenous shrinkage strain.

Key Words: Fiber Reinforced Concrete, High Strength Concrete, Aramid Fiber, First Crack Strength,

Autogenous Shrinkage
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Repressing Effects of Environmental Impact-Reduction Concrete on Alkali-Silica Reaction

fere A H  WATARU SASAKI
40 FW  HIDEAKI TANIGUCHI
Hrie  BZZ  AKIHIRO SHIBA
f@A  TFE8i MASANORI HIGUCHI

BRI ETZITRAEA L FELTYI A 72— BRI OEFEA S FBREICERL, AL FORELUY
N7 a— NEWE, KEGMILORL 52 DAL Z AL ASA—FRYEL, BERRICE Y 7 A0 2V IS
WCOWTHERE AT o7z, TOREE, DWKFAMILICE LT, BALV MDD 5S—15%% > U BT 2a— LA TEBRTDHZ
LIZXV 7B ) IRISASRINE K AIERE MBI CTE 52 L, 2)EFEA L FBEEZMHVWSZ & T ASR ¥
REIH TELHZL,3)KEA L AR UL Z & THHELLDOT A Y HHEIC L2 ASRIZRITIFH TE 52
B2 7001 U BRI HES S 2B EIX ASR RN AE LRI D 2 e &b oiz,

F—D—F: T7ABY Y AE, RIESE, TAXLASE, GFEACRN, YDA T a— A

Focusing on silica fume and blast-furnace slag cement type b, this paper describes the examination results
of accelerated curing test of alkali-silica reaction by mortar bar method, factored by type of cement,
replacement ratio of silica fume and water-binder ratio. The followings were obtained; 1) In replacement
ratio of silica fume of 5 to 15%, ASR expansion strains decreases regardless of water-binder ratio, 2)
Blast-furnace slag cement type b decreases the strains, 3) Decrease of water-cement ratio makes the strains
repressed by the added alkali from outside, but internally existing alkali leads to the expansion.

Key Words: Alkali-Silica Reaction, Accelerated Curing, Morter Bar Method, Blast-Furnace Slag Cement,

Silica Fume
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Durability of Concrete Mixed with Shrinkage Reducing Agent
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This report describes the durability of the concrete mixed with a new shrinkage reducing agent. As a
result of the experiments, the shrinkage reducing agent can decrease the drying shrinkage of hardened
concrete by about 20% to 30% with less quantity than a general shrinkage reducing agent. The shrinkage
reducing agent does not decrease resistance to freezing and thawing action, carbonation and chloride
penetration of hardened concrete though decreases compressive strength by about 5%.

Key Words: Shrinkage Reducing Agent, Compressive Strength, Drying Shrinkage, Freezing and Thawing

Action, Carbonation, Chloride Penetration

1. [FLE&HIC

ary ) — MEEYERBOICERT 201,
OVENOREAEEZMHIL, BAERICITZOEEHIET S
TLENEBEHETHD, HIITIE, RREMOMERTICE
WT b7 U — OO T HOBEMNHEE 720,
Z OBBEOIFUZ 7T T2 s OTEB ATE RIS 72 > T
%,

WHESR R D —2 & LT, RIEM U KA 5 o UL
MR 2 BT, & 5 WIREEH A S THEMT S
FHERHY, hETIREESERar s ) — MEED
WCHEAESh->o5h5 2, £77, KIETE, Ho1LHIY
MK 7y & & T AE JBKAI D L < IXETEEE AE JB/k
LR SN TWS, UL, KBS 5\ Z Ok
DEESUDRAFABLOINERAW a7 ) — O RE
WZoOWTIE, ST LHHEICR > TRV ORBRTH
Do B NTEWTIE, FE LI, TRO A 7RI
IR 3 & FE oA TR AN (DRI, AR o
By EET AE BUKAIS L < IdEEdE AE BUkAl, =
DI, IURRRISAT B S IES) 240, Thbx vz a

Y7 U — N OEMEIRE, IR X OSBRI &
FET AR L,

AT, BEOTS VA LVA a7 —1K (L
T, PC) R THFOUGMEKRIC X 2 OOE Ll % B
MIZ, ZOTETHERIND 27 ) — MIIHEEREH
EWML, 27V —sOJEMERE, Yo 7R, ik
I OIE D>, BEEAE, PR X O DRB I T D
P2 R Uiz, A L2 OIS, s Dies
WM BRI R Rm NS oo Thd, iz, 4
a7 U— M, DR AN R 8= A & fF L T
BV, EELO—ENHAREL &L, EIFE=>27 Y
— Y fESTHND,

2. AERAE

(1) avyU—t+toEH

ary 7 ) — FOEHAMEB LOESE, T Th,
=-1, ®-2 187, ABFEIL, ko BY, EEO
PC #& THIZB T 2 IR X 2 O OEIh il % B
BWeELTebDTHD, 20D, EHTLIa 27V —Fh

57



SIHEAREBR BN 4 — i 105

=-1 EHME
it R, Wk, Hie Heke
il Al B 7k A
J@{\/}\E%aﬁﬂ;b%‘/ﬁzxyb (EE .
3.13g/em’) B
froder Saf 3 i =
Ak H%%EHB (FEE3leg/er, ERFEHE E
20kg/m’”)
[EX#EIFEEEDGEEEE L ym’,|
L S
= :I 4 [ oy = —.
e HE @JLT(J’TWE*E;?U(EX?E‘J‘% G

25mm, BE2.64g/cnt’, 17 EE0.81%)
AERGRE] R A LRVEERLSY) | WAE
EAngl [IEERES (Rt kER b ewLyIO—

e RS
L5 L FEEE)
AER] AE
£-2 =av7)—FoORE
BEE (kgmh RS
BR | WIB | sfa WAE| AE
alen|on|wl2 | s|g| S| €|
c|E SORRON RS
&
442|395 152 [ 324 | 20 |71 |1106] 05 | o0.004
B 4.0

(X, AL AT EORFIEMERE 36N/mm® O il
FVRT U KAV MEFERLEZa 2 U — b &
B b Ui, A LICHEIRREANE, EF, LB S
Nz, RILKFEZRLAEWE 7Y a— Lz —FT L RFEHK
EROETHLOTHD PO, MEIEMIE, TR R
X ERAT2PEICLTRY, IUHERFZERT 5
Bla BIZxt L ThERATAZLELE, T74b5, A
A B X, MAEM & IGHEARIEA Z ML o o E 7o TARINGHE
ar 7 )V—rITh%,

R-2 IR TEBY, WHEKREAI LML, BA %R —
WZUC, PHEERA O Rl d 5 2 & & Uiz, UUE
EHFZH DRSS A D3y s U — ML, EEOT
FHIFEHLTWDIHDTHD, KAV MEEORE S
%, THICES > TEBLEZR LBV ICE D EDTH
%o ZO7D, IHAKBA LS OE BT ~T, T
FHLGEDOLT 4 —I 7 A har s U— s THITEH
ENEbDOTH S,

ar 7 ) — FOBIEIZE, AFRER 100V > MLOE
i —Eh I Y E2EAL, 1 BOBRETEEZ 70 U v bL
L L7z, AV MBIUMHEME AT 10 RO 2
D EITV, TO%, KBIOBEMFEZEHEML T 150 ¥
MOBRE AT o 7=, IUERBARIZ BN 2 b DIcB L
TiE, EROBIETIE, IEBAEI T v 77907 —

58

2D RT LANIZHREMT 5720, ENRBRICI W TS
D ERolcar 7V —FFR Aol I YNIZRFML,
Z D% 60 B OMRE 21T > 72,

(2) a9 U—tOREBEIZET HHER
Tlyvaarys)—rDORAT7 7B IOESEIL,
BGICB T2 ER e AE2EZEL, ThEh, 11.0*=
1.0cm, 5.0X0.5%OFH TH D Z & 2 BRIT LV FED
Wiz, AREIORBRTE, k=27 U —bMOWE, FFIC
A2 B e g s Lz, 2227 U— bOSE &G
MERBR T 5%, LAFICRT,

OAFEHIME . JIS A 1108 B LTV IIS A 1149 (T HEHL
L, ERBEBIOY v ZREORIEE1T - 72,
BRI AR PR A 21T o T AR (o 100
X200mm) vy, HBEME 7 HB LIV 28 H &
L7,

QRHRINAEOT 2« JIS A 1129-1 ICHEHLL, R &%
Lk (v XL —xik) 2ER L, BHALE
HEERIA (100X 100X 400mm) (%, 7 AR OKHHEAE
T o-th, EIEMEEE (20°C, 60%R.H.) Tl
ST, HARBRLAH DRI 26 W (6 » A) F
TORIEMFE BRIGEOTA) L BEERED R
ZRJE LT,

QURAEREAR I3 2 HEPTE - TIS A 1148 ICHERL L,
HURS AR SR A i L 7o, SRBRBRAA £ Co K
(100 X 100 X 400mm) 0D 38 A= |48 e /K th 3% 4= T,
Mz 28 A TH D,

@FMAICR T D P« JIS A 1153 12HEHL L, {2
WP LR B 2 e L7, R (100 X 100 X
400mm) (X, RERBHAAE Tl 4 B OEHEK bR
EEITV, B2 4 BROKH#EE(20C60%R.H.)
EiTo7z, PHALOMRESMEE, RE 200C, W
60%R.H., CO, EE 5% Th 5, THALES OHIE
%, P EERBREE IR R AN, 1, 4, 8,
BRBIU26ETH D,

O REFTICHT D EPUE - HRBICH T DI
PEIZ, ERKE L REE O 2 EEORBR Gk T
Bl AR ERKBICL2 27— o
B A & O FENILEREGARR, BmHEIXREE
WCkBar s U— ok A F 0RO
JEHREEBRTH Y, ZhnEh o Fikix, JSCE-
G571, JSCE-G572 |Z# U7z, BERIKEN O % B
W9 D E TCOMIRIL 28 B, BAEIEAEKTELET
o, T, BEEHBEEITOMBRIOEAD
FEkTHY, BREZOHMEIZ6 » ATHD, VTN
b HAEEE (¢ 100X200mm) & A7z,



INHEISH 2 =2 7 U — R Ot ARE

#£-3 ka7 V— bOSEIZET ARBROME R
EiEEE EPOEE (T B R TRATEERY [(EIEHTHE |\ RE | EREE
ga B% 57 5% R (LA i BE Gl B 5H 6%
) ey | ik
Bl [EiEiEE LA RS | EIRRGECT | BeEdE |fEA MR FOEEIREE | v@ Rintt | o EihiE
(M mm®) (KN /mem™) 105 (%) (%) (me)  |OIEELIREL | ERE
(omeF ) {om )
TH | 226 | 7H | 28H | 48 | 2698 | 48 | 2698 [3008-440 2638 2638 438
A 422 | 305 | 304 | 329 | 379 | 535 | 122 | 177 £2.4 0 0.55 0628
E 05 | 474 | 208 | 327 | 21 | 431 | 117 | 170 61.1 0 0.51 0.583
ER(Biay | 094 | 094 | 098 | 099 | 069 | 081 | 091 | 09 098 - 093 093
3. BEka I UV—rOREFMAROERL & 4 r
UER
NE 30 F
Bibay s ) — b oRETHRROMES, &3 1 z .
<3 a7 ) —MEHER G ED
TT, TNTNORBEERICH L TEREITO &, LT g 0r B L PR VB U
DEHITHD, §
oo b o 1A A (IS L)
(1) hEMHE A A B (A IS A1 D)
JEAERE Y, R-3 T EBY, IR OMF H 0
0 20 40 60 80 100

WXV, M7 A, 28 HOWTFNIZBWTS 6%IET L
TW5, Bl Y e 0T, IURFERHE (8kg/m?®) %
TR K
EERNV T REAY R 28RS LR, K
W Txtg & 3 B URIKER 2 ivizca v 7 U — h Ot
MEREEIX, ZThiaaEhwnarZ U — M TH 5%
=L o iz,

fth ORI BT 1, EMETRE 2 10~20%(K T &
B HONFET D720, SREIORERCHEM L7 IGHFHI
BAIOKTRIT/DE, LaL, SEOMBRERLY,
BONDEMBEZ, 27— FOoEAS L I3
TIEOMEIZL Y E5%RERLDAEENRD D720,
HANCHA LD TR L, REIEUTKkEAY MEE
AT D Z ENEE LU,

JEREIREE & v o 7Rk o B%RE, B-1 1R T, AT
EFECTHALEZary 7V — oY 7R5IE, arr ) —
k%@%ﬁ%@ﬁ%ﬁ%ﬁ%@%ﬁ%ﬁt%wéﬁﬁﬁ

FF—FHT 5, MHEOBRICBWTIE, #H LI
ﬁﬁﬂ@%@ ELBOHLNRN ERDbND,

iIRE

(2) Fz1gANiE
HLAR IR & SRR O A OBfR 2, B-2 12T,
Bz, 22 U — MEER T E YO PRI CRHEA

LTz 7 U—hK (kA2 M 55%,

T 2 (N/mm’)

B-1 JEMRIE & o 7 5o B

LizfERER LT, £72,
UCFEIRIUHE O T A ORBRIE % 24 T d TR —
kfEZEROTFER LR LT,

WHARHA 2 Lianwar 7z U — (A A) DO
BRAEO T 2%, 227 U — MEHERGEDO TR TEE
BLZELIZERSETHY, kM LETRIRTIE k=093
\Zg oz, —0, WHEHEHEAIZHW-za2> 27U —k (B
A B) ORI OTRIL, =27 ) — MEHERGED
FRIKITH LT k=0.67 5 LM IIZITMEYT 5, =
7o, ®RVIRTERY, WM 4L 26 BITBIT 2
HBREOTADERD D &, ZnEh, 0.69, 081
Lo, WEBMGERZIFIEZOHRITENEFIIND,
72721, BB A ORI 26 BOERIZ, FhETO
HZ IR 31T D O T B D EHE L TO/h SN K

FCEDPhD, Bk Hicar sV — MERERTED
FTRAXEZFH L CHEMT 2 &, kKEOEA AT Sl
& B OIE, 0.67/0.93=0.72 L 720, I EEL
T 8% DMK R &2 I TE DB CTH D & R
5,

FF O THAE kfif L
Rl

59



SIHEAREBR BN 4 — i 105

LR & IRIUR O T A O R OBRE R LT b
ONn, B-3 THDH, 2T, BBRNFHOTHROLEL
I, SR OEBEOTACE LT, BE A O
Eizx+ 284 B OEOLETHD, RFoa L
—2EOMKRE, B-2 TR TH D, F,
AV B g NF=VHEE A XV - DEORRT, Bl
DLVTF4—I7Abar 7V —FTHRIZBTF LR LEY
WCBW TR LR AW T, N0 kT
BEOT 22 ME L, WBRIEO T 2o R %2 R 72
LOTHD, AR ITHERARIZEBY, GEBIGEOT 2
X, RUES, ERIERTH-> THHIEFIEIC L > TET
7, ZHUTHEY, IR B O 2 R DM b B 72
5, B-3 12BWT, Iy R_L—&FELtara s RF—
DEBIOE A YT — T, IR ORBEEFTR
RBGI PR D 0T, —ICtiT 5z &ixTERn
B, aE I NF—IEE A YN —VEOR RS
UL, AR U 7o I8 0 W I8 2 SR 1,
ARz R —2ETHLNEHRLY B 540 L
HBTEBLHThD, BT, i YRR~ TIHE
IKIEE O &% 8kg/m® 225 dkg/m® IZH LTV 5728,
A AR I ) BT 8kg/m® DA & MR 72 B
Th D,

(3) FfE@mEICxd HiEmM

HoEEREEBR O R A, B4 12T, AR,
RK-3IWCRLTWD, BT O 300 %4 7 /LE TOH
STENMEAR R D Es KON A MR SR, IR TR
DOF M X HHEIZELRBD LR,

IR IRRANE, ERAL SN T TIC 20 L0 B3 RE
LTCWa2, i Yo LB, IHEEEMEOM AT X
D FRRIEY LR M T T DM d 0, IUHE R
OFIZITHRBBAEE D DARICE T T2 b O L AET
%,

EXELO—FIE, VT4 —I A bar sV —F1L
BoHAShAEMORICE, Zhiaffdse, av
7 U — NOWMENRKEL 8D L &bz, WASEARICKH
HZEPMEGIETT2HA0b5Z L E2HENOTNE DY),
IO XD REAICE, IWEOHICER L, MEFOIHEE
WA ZERT D &, HEmRIC R 2 IR E — R N
Bl D, Al U RN, U I8
RERE LoD, AR 2 EPE 2K T 872
WZ EMRKROFETHY, ERHIZTBNT, 2089
REMEERE S5 2GRV TRV TH 45 A
TEHMEIO—D L E 25,

60

1000
® A A (ARG L)
900 AFABULIEEABY)

80 oy y— e D

T 00 s (We152ke/m)
< o \
| °
p ™ P09
£ a0 | A
= T FHIA0.67
FECN S
200
A
100
ol v
0 50 100 150 200
W (R)
X-2 SR & SRR O 2 O B3R
100
9
80 b

HLBRISAE O B DEE 3 (%)
3

—— Lk
— k= EINT U
- B =AYV —Vk

0 50 100 150 200
Lz SHITIIQEY)

BO-3 WL & VBRI O % 0 R o BIfR

100
90
80
70
60
50 |
40 F
30
20 F —o— il A A (ILHEKISAI 72 L)
10 F — & — Bt & B (AR &)
0 : : : : :

0 5 100 150 200 250 300 350

YA N3

B-4 SRS R ER oD G R

FRSENEMELR KL (%)

(4) hikibicxt 3 2iEHMH

av 7Y — MEHRITE OTIE, Kt AL MED 50%
DIF O T, SMRE LIEMEDONSD THiL,
WHEOa 7 ) — FOBEAIZITTFHLOREEZSHEL L
W, Tokw, SEORE THA LK AM K
42% D=y J— baextRET 5 PCHERICHEMAT 5



BE-1 FIvIT7VT—FDRTLAN~DIL
AR D e AR

WZdhTzo T, Ak, PrLICBT 2 BEIXEK TE 5,
LU, [ERFEOREL, IUHEREAZER Lo
7 ) — hORBRAERIZES S DO TR,

AT YO B IC R OTIE, A LERER £ FEE L Cue
Mofoiew, BEEOMARAE L, FHikicxh 580
HEEZETSEMERRES N TRV 2R LT,
LaL, AR X 510z, IGHREER R OFEIC L - T
20%REDHER T2 RT IO RLORTFETI20LHE
ETHY, HERTHIHEEEANL, 227 U — sodhk
fbicsh L CHEEELE TS RN L2 EIFL TR MLE
BdD,

A[alfd A L 7= SRR BE LT i, RMERITE 26
ETOPRMALESIE, R-3IORTEBY, WFhol
AH 0mm TH Y, PUHFRIKEAIOFEOREITRD b
AN

(5) EHRE KT HEHM

— Iz, RFNF A — B O E B BEE O HF 5T
T, IUHEERAME A2 AW a7 U — ~ o4y iRiE M
WZAEB L, B A 4 OIBREE RO T DOIF Y
B, EHLIX, B BV TKE AV M 40%
DaryV—RNexgl L, BEM L —BI 72 IR
H SR T La— DT LF LA N 2
BEDRIZG A OB A 4 > O RN ORISR E R
L7z, ZOFERTIX, WEMH D WIZEEM & IUHE K
FIDOBEHA, HALA F 2 DI T ORI KIF T
HEIIRD LR 1o T,

AEIOF LW IR IEA 2 R 3 2 12h 7> Tix
£-3 T By, ERKBIZL2EMMAA L DOFE
L ER R b, KRR EIC L DAL A A D BT
DYEARE DO TT 2 BRI LV #EB L 7=, BLA B Ok

IHEARIGF 2 - 2o 7 U — S DIANE

&K-4 FT I T VT —ZD T AN~DIUHE
RRAIOBRAIZ LD a7 ) — FOmE

21k

#1857 H o

AT e | EEE(%) | RAEEE

{ Himm®)
R) A i a0 45 271
B} #2 A HE% 10.5 46 369
B-& 13 01 0z
O L L B 120 30 73
Dy 3745k 855 100 33 374
D- .20 -0.1 01

BREIT VNI O FEICBOTHES A I TET/
SNWZ EBRbMD, BEROEEBY, JEMEEREE, IHE
BHRIOHERIZE D 6%E T LTWDA, FEoRFECxT
HIPUEITIT R EEL KT L TR,

F, P VITESREBICLD2 7Y — b
WNERERM OIE&I12i%, 2> 2 Y — b BROBE LSS,
OUEINOFED 5 VLR & BEICERT 5, SRR
U728 LD R IANE, 2o 5 L TifEc& 3
bDEF R D,

4. EREER

Fr L < PHF S N IGRIREAI 2 Hniea o7 U —k
DEEE, RO &R, BNRBR TR 2B R
NELNTZTD, VLT —IJAbar s )—FTHOD
RIEREE N T v 7 T OT— 2 2L T, EERBRE
Eht L7z,

a7 Y — oA, &2 ZTRTERE B ThD,
WA IRRA Z ANDRTO 2> 7 ) — NI, ABEE
3.0m3 OFRH 2 I FHAHEH L TREL, Ry s T
=S AL CEBECERLE, TO%, BE-
1 ICRT L9 ISR ARIA & ¢ A U TR Lz, IUHEIR
BANE R T A2 (Rl CEEE S RN LEAONDS 1457
DT TERAL, A THENLIKET 15 B, &l
T45H OB EIT ST,

ar 7 V—rORERE, A7, BREBIOHM
E5 7 B OEMETRE (REHEKPRELZITo72b D) TRl
L7z, BEHE, FNT7 v 7 U7 —2NBUGICEIE LIz
R, PR EREAIORAER, =270 — & V4L
ToBE SIS KOV 3/4 HEH U 7= BRI ERIL L 72,

ATV, ZEREB LOWMER 7 B O FERETRE OB

61



SIHEAREBR BN 4 — i 105

B, R4 ITET, R4 ISFETLEBY, IHEERER %
BT 52 L1280, BAFED AT 7D 1.5cm
WMLz, LovL, BREIIFLEA LN L, Eff
BEIZOWVWTYH, BENRBRTIL 6% FARD LN
B, EHTIHITEACERBRD LN,

JISAS308 VT 4 —I 7 A rarsV—k] T,
EMORBEZ 1/4 & 3/4 0L ZAHMOREEZRRL, A
S UTRBREIT, MEBDAT U TDOEN 3cm LN L
2% X0 B 1 A R OB A EA T2 L O 1T
EL TS, SEIOFBRERLTIE, AT 7 DHEF 2em
ThV, ZOBREEMET 5, BHE TOEMR, WO
AR A D B AVEZE, HiRNtE OHEH % —EDOIEEIC
LV EO NS VIFRARBLTHETZD, AT
T OEANNIRIEE LD EETLe b DO TH D, LL,
BABEZG 3/4 HEHERERETO R T 7 O
D/INSWZ ENbNnD, EREITRFHORRBIZHE- TH
TETFTLTWAR, 1/4 & 3/4 OB TIRIZE A EER
ROHIIR, JEMFREICREL TS, BAEENDDZE
REOETOERTIf S THH L TWA A, AR
3/4 PR R E TOEITMD T/ E W,

PlED X 51T, L < BA% & i DO REA L,
F4—I7Abars ) —TLEOMEREE T v
TIOT—=EEHHALTYH, ENRLMHY ER%EDOa Y
U— hOSWEEHMRETE 52 LRI,

5. F&b

B BB SN BFIREA ZER Lz 7 ) —
kDI, HREOT A, sOREEAE, PR
LU RE T 2B A i LR, DTz e
WA SN 5T,
O JEMEREEY, DGEREAIOMEHIZ LY 5%
T BN H D, 7277 L, WHEERHF o
I, JEARSREE & v o JEREOBIMRIC KIE X 720,
@ FBRIEOT A, I REARIOERICL Y,
HLPRHNR 4 B TIEH 30%, 26 3 TIEHI 20%D K
AT ED, F, MM 1ENS 26 BET
DEMRHE T LT, =7 U — MELER
FEOTMRNEZME LR (k BR) 2% TED
T2HAICE, TOREIL 28% L o7, T2
B, Z OUWSEEEFENL, —ROIFEEREA L b
DI W ERAE T4 2 IR R & F T X 5.
@ WHHERBAEZHFEHLTY, a7 ) — OBk
RlfE, hPEII K OMESIRE T D PR IL W
FTNHIT L, Thebbh, IHEKEHA % 6 H
Lpwnwary 7Y —hEF%EERZRLT, AR

62

FrEATO ZENTED,

@ FIvrTVT—HITHREBMLTY, HLIH
FE SR REANE, BN LD L RI%E D =
Y7 U= OB EZHERTE D,

BE . AR IH N EWEEW e, (B 7r—V vy
7 OIAGRRK IS L OEHERICE BB L ET,

S E XAk

D #lxiE, AR 27UV —bFIL¥E: a7 V—F0D
IHERIE & 2 oxtic—ZBSWAE, 2010.3

2) AOFW, EILE, WO IEMR, = Ry, @WK
W=7 U — N OBZ & EEm~omH, =
ERERBEMFETTHRE, B 6 5, pp.65-72,
2008.11

3) BOFH, ExARE, HOEML KSR A A
THRMAEHA N a7 ) —bOWE, ZHEK
R X —WE, & 9 5, pp43-50,
2011.10

4) VEARTE, HITEE, RSN, AREE KB
TR 23 Bz B B KL OV AR IS 5- 2 DB i AR =
Y7V — P LEEFERWCHE, Vol3l, Nod,
pp.1099-1104, 2009.7

5) fEETEM, AARIER, WIPkEEC, AR IR
M LIC K D A v MELIEOIUHE - iRz E,
TA N2y Y — bia4E, No.64, pp.74-81,
2010

6) LARYS 2007 FHlEa L7V — MERRGE [
##m], 2008.3

7 BOFW, EaKRE, WERZ, MOER: =
U — N ORI O T AU BAE T R BT 2 W
av 7 J— b LFERREXHE, Vol32, No.l,
pp.365-370, 2010.7

8) BHFW, aARE, MNIEM, FMEESE . i
FoEgMERWZa 7 ) — FOMEFM, % 20
M7 LVARNVAR a7 U— NORRBIZETL
KT T LFHICE, pp.461-464, 2011.10



BB A 7 — 3 L DR 2 O

BIABKEFERAT—2 3 VOKETEZDOMERESTE

Design and Performance Assessment of Stand-alone Disaster Monitoring Station
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The authors developed a stand-alone disaster monitoring station equipped with photovoltaic cell and
packet communication tools for inspecting ground disaster. Monitoring function of power generation and
charge, remote control function for power consumption and automatic shutdown and reboot function for
protection of measuring devices are applied to the system in order to conduct stable inspection under
instable photovoltaic condition. Through a few proof operations this system was verified to show a
performance according to design concepts. And it was demonstrated that this station is judged that it is

stable for a stand-alone disaster monitoring station where are difficult to maintain power grids or

communication networks.

Key Words: Stand-alone Disaster Monitoring Station, Hotvolatic Cell, Packet Communication
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Charging Method Constant Voltage
25°C Fixed Constant Voltage 2.425+0.025V/cell
Temp.Coefficient -5Smv/ C - cell
from 50% discharge | 8hour
ChargingTime from 100% 10hour
discharge
Max./Current 0.25CA
Ambient Temperature 0 ~+ 40C
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Control Charge-Discharge control

System voltage 12VDC

Maximum input 25VDC

voltage

Solar input current 6A

Load current 6A
Charging method PWM

Charging voltage 1 14.4V (type rehydration)
Load shedding voltage 11.5V load shedding
Load reconnect voltage 12.6V

Accuracy 30 ~80mV
Regurgitation 10pA

Ambient temperature -40 ~85°C

range

Quiescent power 8 ~10mA

Temperature -28mv/ C
compensation

Size (mm) 152mm x 55mm % 33mm
Weight 230g
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Development of New Rockbolt Meter Considering Rock Discontinuous Behavior
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Evaluation of supporting effect of rock bolts around a tunnel is one of the significant engineering

issues in practical tunneling. However conventional measuring devices can hardly detect practical

behavior of rockbolts in filed measurements, especially when they are applied to rock discontinuities

movements. The authors have been developed a new field measurement device for estimating the

behavior of rockbolts using OSV(On-Site Data Visualization) technology. This paper shows its

fundamental measuring mechanism and the result of the proof laboratory experiments in order to examine

a practical applicability.

Key Words: Measurement for Rockbolt Behavior, OSV, Rock Discontinuity, Interaction Behavior
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Study on the Construction Method Reducing Liquefaction Damage
in the Exterior Ground of Buildings

AR
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Low-cost liquefaction damage reduction method by shallow mixing and drains are under development

to apply to exterior ground of condominium. In this study, shaking model tests in 1-G environment were

carried out to evaluate the effects of them on pore pressures, soil responses and settlements by

liquefaction. The followings were confirmed; 1) The shallow mixing reduces the settlement, 2) The drain

is effective to reduce the settlement due to pore pressure dissipation.

Key Words: Liquefaction, Shaking Table Test, Drain Method, Shallow Mixing Method
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Firefly Habitat Conservation in the Matoba Viaduct Construction Site

HJI| FEZ  YUKIHIKO KUROKAWA
HALE A B SATORU SUGIMURA
TAREREHE Mk #ikd YUKI KAMINAGA
EP%K%E MH 2 HIROYUKI TANAKA

BRI T DMV A O—BR L LT, MGEmAUE Td (BMRERT) 28T, RS2 1oL
BEERBICIVMAT, RANVDOERBRE~ORBZR/NE LI LEZ1T5 & &b, MRTICHZrES
F—TEBRE UERROERER ~72, F, BEEEROM LoD HTERSE LGB L TR 2 ERSO
PR A R EE OB &% 270 EOEMEAT - 7o, BHFHE ORI, K2 AOLBREIC THEORENI
EAEBBNRNT L 2R LT,
F—T—F: EMERIERS, FHV, ERRE, RALEL T
As a part of its commitment to biodiversity conservation, fireflies habitat conservation on the Matoba
viaduct construction site (Hamamatsu City, Shizuoka Pref.) was projected. The minimal impact due to
the construction and the expansion of the habitat by a firefly biotope under the bridge were planed. In
addition, we conducted the activities such as firefly watching and natural learning experiences with local
residents and others to raise environmental awareness. No adverse effects on fireflies habitat by the
construction were observed in the follow-up researches.

Key Words: Biodiversity Conservation, Firefly, Habitat, Firefly Biotope
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Crack Detection using Shade or Color Space by Floodlight

Hi% EA MASANDO SHIOZAKI
B Rk TAKAO KAKEHASHI
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Image Processing by digital devices is applied to examine deterioration of existing structures. A floodlight
is commonly used for crack detection. This paper describes the test result of crack detection used shade by
floodlight and the difficulties to distinguish gaps and cracks from other stains on a crack surface. To

overcome this point, other image processing method based on color space was investigated. And the

applicability to crack detection is suggested.

Key Words: Digital Image, LED Light, Crack Detection, Color Space
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Vibration Characteristic of a High Rise Structure with Viscous Damping Walls
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Vibration measurement of a high-rise steel structure with viscous damping walls(VDW) were carried
out to examine the vibration property of the structure. The series of measurements are consists of
microtremor measurement, man-power excitation, seismic motion, and typhoon motion. The maximum
input seismic motion was less than 10cm/s®, and the response displacement was more than 100 times of

the microtremor input motion. An additional damping effect by VDW depending on the amplitude was

clearly observed.

Key Words: High-rise Building, Viscous Damping Wall, Microtremor, Earthquake Ground Motion,
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Dynamic Cyclic Bending Tests of the Built-up Beam Composed of Small Section Members
and Flat Bar as a Lower Chord
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The slab supported by the built-up beam with lower chord of flat bar is under development. This beam
composed of small section members aims at a light and economical structure. Dynamic cyclic tests, and
static bending tests were successively conducted to verify the fatigue properties for 4 types of end joints
of a upper and a lower chord. The followings were obtained; 1)All types of joints were safety for one-
million-cycle loading simulating truck wheel running, 2)After cyclic test, the static strength was about

1.1 times of the calculated strength at lower chord yielding.

MiAR {83 TOSHITAKE UMEKI

Key Words: Built-up Beam, Flat Steel Bar, Joint, Fatigue, Accumulated Damage Ratio
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Loading Tests and Modeling of Non-uniform Wall Girders with Vertical Slits along Columns

BERFT vV EH B
REHEHT B3 R K
HERET oY ay BO HKH

sk KRS KENTARO MATSUNAGA

N PR HIDEYUKI KOSAKA
b S HIROSHI SHINJO

MINORU ODA
TAKUYA HIROBE
YASUSHI NOGUCHI

PHEICERE A Y v N ETZ B O AR AW EEE RO A R ATV, OOEIRVER, HORm I & O
FHREDE T IALIZ DWW TR L7z, Kt ) 0 FEBRE 1L RC BLHEIC L 2 #n P A 3H R & RSS2 8 LTz,
BESA O RLIAFF RS AW MY 2 N7 U7 t% O3B AW O OVEIFUIE X 0.05mm LT & 720, HE2 g/
SWT & AR LTz, AW o VBRIMEIR FEAIE, RC HEIZLAEIV/INSWI EBRALNERY,
FABETA 0.2%IFI26=0.1 L5252 & T, MMETNVOMIFERITERER LB METDHZ EE2R L,
F—O—F: XU vk, WO, ZWmE, O0EN, CAWRMEKTE, €711k

Loading tests of non-uniform wall girders with a vertical slit or opening at the end were conducted, and

the crack behavior, the ultimate strength and modeling were discussed. The experimental values of the

ultimate strength agreed with the calculated values by RC standard. The residual shear crack widths after

allowable shear strength level were not greater than 0.05mm. The retention factors of shear rigidity £

were smaller than the calculated values. The experimental results corresponded with the analytical results

by the rod element model with B of 0.1 when shear deformation angle was 0.2%.

Key Words: Slit, Opening, Non-uniform Cross Section, Crack, Shear Retention Factor, Modeling
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Visualization and Analysis of Construction Work Environment
for Quality Improvement and Accident Prevention

FHE - SHINICHI TEZUKA

MR FE— KOUICHI HASUO
HEELAEPEGHIES T A & KES KENTARO TOKURA
SR PEGHEIES RS F MANABU FUKAYA

AR EDE TEHZIT O X5 RHBMNHKOREVEEFICBIT 2ME - 4 - 2 X b - THIRE,
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In a large-scale construction site by a general contractor, performance regarding Quality, Cost,
Delivery, and Safety is greatly influenced by inconstant work environment. In this study, it is tried to
visualize and analyze the worker’s general environment from the recognized individual characters based
on safety related documents and enter-leaving data at the construction sites. With the proposed
visualization technology, “preventive management” which forecasts risks using the real-time information
on a construction site is objected.

Key Words: Construction Organization, Worker Management , Gate Management , Quality Control

Safety Management, Visualization
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Mechanism of Discontinuous Change on Strength and Autogenous Shrinkage
Properties of Ultra-High-Strength Concrete under Early Heat Curing

¥AH  $ TAKU MATSUDA
#E #— KOICHI HASUO

RVRT U REA MV A7 2a— L EBRALZKEMICEIDBRBE 7 ) — ML= b %,
W EIERED R EiE (7,,) ZZ{bS WM TRAL, EMME, ACIROT 2, —lfms, K
JSER B A E Lz, £ O/, BEREm LR AER Y v & A 3R E OBMERE TREFICERT 5 2
DR BMERD, WEICRE Lz [HRE - B QIO TRIXE T, OB CTEWS T D 5L OB L%
YPUEART LN TE, E7o, BEOMRL I oML B R LT,

F—0— R EERE, OH&RERE, EREE, ACCEOT 2

Ultra-High-Strength concrete and paste using low-heat portland cement and silica fume was subjected to thermal histories
with different maximum temperatures “7,,,,. ” in early age and their properties such as strength, autogenous shrinkage, uni-axial
restraint stress, and hydration products were measured. The followings were obtained; 1) There exist the specific temperature
T, Which characterize the discontinuity of the hydration process changes, 2) Using the proposed different two equations for
T, ranges to estimate strength and autogenous shrinkage is physicochemically valid. Also, comparing these test results with
previous studies, the mechanism of discontinuous change was discussed.

Key Words: Ultra-High-Strength, Early Heat Curing, Compressive Strength, Autogenous Shrinkage
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We studied the influence of core specimen condition on results of compressive strengths by
compressive tests. The followings was a result. The compressive strength of core specimen is lower than
that of standard water curing specimen. The core specimen having irregularities of side surface of more

than 0.6-0.8mm has lower compressive strength than core specimen having lower irregularities of side

surface.
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Assessment of the Applicability of AWJ Technique for Dismantling the Reactor of “Fugen”
- Performance of Underwater-Cutting Stainless Plates and Recycled Abrasive -
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It has been demonstrated that AWJ technique cut the mock-up double tubes of core internal and

stainless plate in 150mm thickness with the small cutting head. But, further improvement of cutting
performance and reducing secondary waste are expected. So tests of cutting stainless plate of over
150mm in thickness and using recycled abrasive were conducted. The followings were clarified; 1) The

possibility of underwater-cutting over 200mm in thickness, 2) The relationship between degradation of

cutting performance and recycled abrasive particle size.

Key Words: Fugen, Reactor Dismantlement, Abrasive Water Jet(AWJ), Underwater-cutting
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