EBARFEZMERE VYRS b

HOSEI UNIVERSITY REPOSITORY

PDF issue: 2025-05-10

=MEEEI Y Y
HAERFICET B8

WS, P&+ / TUNASHIMA, Takamasa

L

(F1T5E / Year)
2011-03-24

(A5 B8H / Date of Granted)
2011-03-24

(%14 / Degree Name)
BX(I%)

(A5 MRS / Degree Grantor)
SEFRE (Hosei University)



2010 £ XX

HMEmREO 0 ) — FOMREE L
VUEINEERSFICET S04

REHE RN R %D

EBRARFRFR IZFHRE
B TFEHR BRI

O9R5117 e B



EMEREOVI ) — FOMESEEE
VDUVEINFERFRICEET ST

s PR

ABFETIE, 227 U — b OOUEIRUTZEZ ST THEHRE R D ONS, OOl g4
BT M2 EL < J’Eﬂ%ff%’o ZEzZHAME L TaERIRGN 21T 72, ERZT-
TEMBHRRPE L LCiE, OO Z#RET S EK & LTH OGRS, —757, OO
T LERE LT, JlERE _,’E\E\ﬁ%%f%gﬁ%ﬁo [

ar 7 ) —hoOglERMEE LTE, Ny 72 R—UMoEEERABISEZ WS Z LT,
ELRZGRIEEE, SRV 7R, SIRMUMEN 2R L7,

7z, OUOEINOFRAERMFICET WA T, EMEMITE WS, B L OEHE
W2 RE LT IR R I 2 BBl 2 2 & AV Al REZe — il RGBS E (TSTM) 2 W T, ISHE
FOOF IS S OUEINFEERMFIZ OV T ORF 21T 272,

INHORBRNO/OLNTZERFERITILU T OB TH D,

(L) ELHES [ BEIREE 1T RIS IRTRE L 0 B 10% /S0,

@) T BEEAT ST HA ThIUL, FIRY - 7RI &MY v 7R BRI RS
()T IBRANORE S DIRFHE L 130 u FEEE T 5

@O CEINFEAERF OIS TR O FIREIL 0.6 Th 5,



THE MATERIAL PROPERTY OF EARLY AGE CONCRETE
AND INVESTIGATE A CRACKING CRITERION

Takamasa TUNASHIMA

This paper presents of an experimental study on the material property, especially
tensile property of early age concrete and investigate a criterion for the occurrence of
thermal cracking. Based on the tensile property obtained by using the Direct Tensile
Test Machine (DTTM) in which the dog-bone shape specimen can be measure both
tensile strength and tensile strain, and a cracking criterion investigate by using the
Thermal Stress Testing Machine (TSTM) in which the dog-bone shape specimen can be
measure stress and strain from concrete placing to cracking age. In addition this
machine is capable of simulating the temperature history, and can be kept constant
restraint ratio.

According to those study, following results were obtained:

(1)Direct Tensile Strength is about 10% lower than that of Splitting Tensile Strength.

(2)Tensile Young's Modulus that obtained by using the Direct Tensile Test Machine
(DTTM) is equal to Compressive Young's Modulus.

(3)Tensile Strain Capacity that obtained DTT is about 130 . .

(4)It is measured that the Tensile strain Strength Ratio limit is about 0.6 by useing

TSTM and DTT result, although it is very difficult to apply the Cracking criterion.
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2.2 HFEEEHICEIMEEEOTAX
2.2.1 JEAETRE

(@BARIVI)— P IZHEDED B EMARE "

2008 FlZHAR=Z 7 V— N IEHR LV HESI N~ A a7 U— FOOUEIETE
VT, 27U — FOEMIREZ LT O X D IZED TN D.

ary 7 J— FOEMBEL, M, EEERFEEZZEETE2RHQ-DICL > TRHET %
DEFEREL TS,

t
Fot)=— o f () (2-1)
a+b-(t,—s;)
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ar 7 Y — FOBEFRIT, BEOREEE MM L L GHET 52X 2-2) 2w,
XQ—NDICE-oTRDLOZIEREL T 5.

te=>) At;-exp {13.65 -~ 2-2)

i=1

4000
273+ T (AL) /T,

.z, t. - Huk (R)
At b —EDa LY — MRENKT 5 (R)
T(AL) At oREfksET 2227 U — MNEE  (C)
ty .1°C

X Q- abix, &AL O ZOEBEMEICIS U T ERE ST B A L

FOREICR U TR 2-3 LRk p0amuEr 475, £7-%0—10)homk '.C) i1t
A FKHITIE U TR 2-4 L 0k 2 D5 L 425

®2-3 ERBERXRAOSTHEH

Rl S N EEL R 1, a=a;+B(C/W)* b=a,+p(C/W)* S
(])hﬁfﬂ ( u ) oy Bl [0 5] Bg
: 28 6. 31 —1.36 0. 771 0. 0494
SR ATy - - ‘ — ;
Vb 56 6. 94 —1.54 0. 875 0.0278 0. 37
' © 91 7.37 —1.67 0. 946 0.0138
o = 2 5. —3. 4 0, 42 0.125
AR b7 : L S92 | 0.0 12> ‘
Jh 2Av) 56 20. 2 —4.79 0. 637 0. 0862 0.42
vk i
91 24.3 —6.09 0. 844 0. 0399
28 716 3. 9/ . 143
B AT ‘ ‘1 9 94 0. 203 0 1‘4- )
K ey 56 32.8 —6. 92 0. 410 0.125 0.50
' 91 42.0 —0. 72 0.612 0. 086
7 3.27 —0. 816 0.512 0.122
B Vb7 14 3. 96 —1.04 0.711 0. 0759 _
: 0. 30
FEAYD 28 4. 39 -1. 19 0. 841 0. 0428
91 4.79 —1.32 0. 966 0. 0096
— 28 14. 4 —3.86 0. 477 0. 140
= RO VAL : i =
B 56 7.4 —4. 88 0. 687 0. 0877 0. 42
91 19. 2 —5. 44 0. 787 0. 0757
o 28 13. 4 —3.20 0.514 0.116
IV EN 4 VA -
B 56 16. 2 —4.12 0. 708 0.0739 0.47
91 18. 4 —4. 80 0. 850 0. 0456

*C/W A2 bk
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 EAVEO ERHE | () P paAC/W)

fidn t, (A) P P2
- | 28 14.5 | 281
t 12. 8 )8. T
)1 11.6 29. 1
28 17.6 T
f R ER : 129 -
4 9 7.28 29
| 28 | —17.6 25. 2
56 —13.4 | 8.7
91 6. 44 29.4
7777 22.6 0
14 18. 2 1.0
28 —14.9 71 9 o
91 11..5 0.5
R 28 10. 2 24
ib,jﬁl' 6 3. 38 23.6
s 91 1. 43 24. 5
N nn 28 —27.2 31.8
& 5€ 24.2 32. 9
) 22.4 1.0
*CO/W A KK
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