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On the Young’s Modulus of Different Form for Standard Size

Hifumi KaGgam1, Hiroshi HAseGawa and Keiji Kaneyuki

Abstract

Past reports have been said that there are not the clear tendency between Young’s modulus and

size of specimen.

But, judging from the relationships of compressive test which was reported before in the Memoirs

Yamaguchi Univercity, effects on the size of specimen are recognized.

Then,. authors experimented under several proportions of concrete, ages and curings, and defined

the elastic and elastic-plastic limit owing to their discussion for experimental stress-strain curves.

We have the idea that each Young’s modulus of specimen are the tendency of a straight line

within elastic limit.

It is not recognized that influences depend on concrete proportions and ages in accordance with

study larger mainly than those of standard specimen under the water curing.

The results of experimental research have mentioned in this paper.
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Table 1 Properties of aggregate

Each terms of ‘ .

\ experiment| Specific Absorpsion} Unit ‘ Percg?tage 1 Fineness | Organic
T weight |

Kinds ravit ! o | absolute | . -

fs aggreg} g y | (%) | (kg/m3) volume | modulus | impurities

1 \ i T

_Fine aggregate | 2,58 |  1.01 1650 i” 64.0 i 2.14 Good
Coarse aggregate 2.65 0.98 | 1630 E 62.5 | 7 54 —
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Table 2 Design of concrete proportion

Kind of |Max. size of Slump w/c s/a Unit weight (kg/m3)
coarse
concrete| aggregate (cm) (%) (%) w \ C ‘ S G
A 40 | 3., 4.1 78 39 170 | 219 1‘” 747 | 1219
B 40 6.1, 3.8 68 37 170 248 700 1244
C 40 3.6, 3.8 61 37 170 271 697 1237
D 40 6.0, 6.4 50 13 170 - 338 | 600 1271
Table 3 Main factors of specimen werks
Size of Max. size of [Diameter ofi Tamping |No. of Rate of
specimen |coarse aggregate{tamping rod compaction | load
(cm) (mm) (mm) ‘ number layers kg/cm2/sec
$15X 30 40 16 25 "3 \ 2.5
310X 20 25 13 20 3 2.5
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Table 4 Elastic and elastic-plastic

Curing Water curing Air curing
Kind of
concrete A B C D A B C D

Items

Elastic limit 0.50 0.50 0.50 0.50 0.51 0.51 0.54 0.50

Strain ratio 0.12 0.19 0.16 0.21 015 | 0.17 | 0.18 0.18
Elastic-plastic | 99 | 0.90 | 0.90 | 0.90 | 0.90 | 0.90 | 0.9 | 0.9
Strain ratio 0.39 0.47 0.47 0.54 0.46 0.41 | 0.44 | 0.45
Table 5 Test results of Young’s modulus, x10t*kg/cm?2
Ages Kinds of Water curing -Air curing
(days) concrete $10 $15 | pro/eis $10 $15 p10/815
A 14.79 16.14 0.92 16.95 : 15.09 1.12
3 B 16.44 19.01 0.86 17.26 17.87 0.97
C 19.44 18.72 1.04 22,37 22.68 0.99
o D 27.80 26.32 1.06 20.24 23.06 |  0.88
A 23.14 22 13 1.05 18.95 17.44 1.09
7 B 26.15 23.31 1.12 20.99 21.53 0.97
C 26.05 25.19 1.04 22 .81 23.63 0.97
D 31.97 30.02 106 27.14 28.36 0.96
A 27.76 25 91 1.06 18.26 18.86 0.97
28 B 33.30 30.11 1.11 20.77 20.37 1.02
C 33.25 30.11 1.10 21,22 26.69 0.79
D 40.06 35.46 1.13 29.77 26.11 114
Table 6 Test results of compressive strength, kg/cm?
Ages Kinds of Water curing ' ' Air curing
$10/415 ‘ $10/415
(days) | concrete 10 615 $10 [ $15
A 69.6 58.9 1.16 70.0 61.1 1115
3 B 6.8 | 719.2 0.97 87.0 81.5 1.07
C 89.5 L 84.5 1.06 114 119 0.96
D 139 ‘7 137 1.00 | 130 131 0.99
A 12 947 1.18 98.0 9.7 1.01
7 B 135 127 1.06 128 117 1.09
C 153 I 7 1.01 138 165 0.84
D 234 L Rz 0.98 161 207 0.92
A 179 i 168 1.07 117 127 0.92
28 B 225 ‘ 207 1.09 150 161 0.93
C 257 { 222 1.16 176 205 0.86
D | 326 i 350 0.89 241 252 0.96

Vol.21 No.3 (1971)



6.

KEXIDEL IHEREO Y Y 7 &S 20T (21) 247

HAEDOKRE X(ZBIT ER

AR OARE ST 3 Y rEH DS, Table
5 0BRNT L hEET B &, K EERkiT L T
13, M4 7H, 28HITH 0T 410MEAEDIE 5 D5 415
HERICEL, Yo 7 RED 5 ~10% A E .

ZEHRBR MRS TIE, TSRO ¥ v VIR
G EALEDPBDL L, T OE L Table 6 OFE#E:
EEREE E BRBROEM 2570 T b,

7. BSHEAICEET 2ER

BEHLYEE, 140kg/cme, 130kg/cm2, 220kg/
cm2, 300kg/cm? DEHAED ¥ > rEEHKOEEIL, Fig.
7, 8D &L ThH b ERERECHEIL Ty 7%
SIEMOMEIIC S 5. COREHRDCT EHNR B,
1) #HSOBRITHENTIE, 43 B TR oRse

b b ¥y SEED AR L, HS T H,

28H & 70 BIT U 1o hS o THRE OREHEDS A S < 2 b,

T Y > VIREOE AN 3 2hT s B,

$15 FER AT T 5 10 HEEHAD Y SR OBME
2R3 5 & Fig. 6 DX 5Tz DB HRIZRR

ITTREINS, g
Es15=0.847E410+0.271 , ® ®
- = . T4 @ ® ©
Eg15 : $15 X 30cmyEsk D v~ 7 {55 o ©
(X 10°kg/cm?, © o %0 0 o ®
Epp: 410X20cm 7 7 @8 L) 1)

A O
®®
b S
—~ A%A A © ® ® ®
S 40} 4 gf I K ©
> E 415 =0.847E 100271 —~ 2084
2 / So# s A P 4 @ ©®
2 | 3 4y ©
” 3
Zao0l /@ ) noa 2% %
9 Py ¢ X M & © ®
i / = A 8 Ak
10— A
W o4
201 3Days 7Days 28Days 1 A 4 Sdays 7days 28da
oA O @ ® Water curing i A yoS © ©  Knd of concrete~D
S A A A Air curing A A A A oo on ~A
10 L L L ] | !
1.0 20 30 40 100 200 300
- - g (kg/cm )

— = Epp (X10°Kg/cm
Fig.6 Relation between Egu15 and Esg

50_8%;{:‘;.2 © %8

Fig.8 Relation between stress and Young's

modulus
0 Age, 3 days | Age, 7 days | Age, 28 days
. Water curmg)/
p O/o
2
£ 30 = =
3 &’
5 ’ air curing
20 - -
83} 9

w0k /7 $15X30 0 A
$10X20@ A
Water curng O
L air curing,A
1

1
100 100 200

——= O (kg/cm?)

1
300

g (kg/cm?)

1 1 1
100 200 300
g (kg/cm®)

Fig.7 Relation between stress and Young’s modulus

TSP R 3 R



@) FHEHEOPEIL, M5 3 BTRAKH, 22l
ERELISVDES T H, 28H Tla/khEAHE A
DZERREEAEA L D RS ML B,

@) MSREOKAF ik AFEIA LIV, Ch
FAMESZILL T b At EEREE 2250
TEL LN,

8. HSHIUBEHEICHET IER
HEDEEICHT 3 vy SEEoMERRR, Fig.
9iTHRY & 5 uElbRRT. L OROHERN, #4528
HO vy YEEiCd 2443 H, 7 HOHHEEFHE
LIt DTHB, CONEDY

o O == ®
SN
& / — Water curing
= J — A .
> 50 / ir  curing
/ O #15%X30
y/ @ $10X20
1 ] ]
3 7 : 28
Age,days

Fig.9 Relation between age and Young's modulus

WMEE—== < RAJIL 1§37 FE

1) KA THS 3 AT, 158EHALHI65
%, PLOHERMANNYS57%, #4537 H T 415 #3kk
HKI84%, SLOMLSRHRDNI30% DRSS TT.

(@) ZEFERAMERAIC IO T, #4 3 BT 615058
hTHIB5%, ¢104EAIIKI 8T DIFEAER L T
b, ke OMEEAOHS T B LD BiEEL TW
5. B4 7 HICE B & T T 415, $10MERHEL
L AS28H D ¥ v FIRBICEEL TUW 5B,
C@C&ibﬁ%th&%ﬁ@%%&omf%ﬁ

%@E@%ﬁtﬁ%@@ﬁ%m?m,%¢%iﬁﬁ%

VT, ERAOEE T X b IS JIDE EMITS

h, ChEFERITOTAHOMENEFIT S LT
3DEEPNS,

Yy VIEBOMS8RIET 5SS 3 HB XK TH
ORI Fig.10 & Y IFEHROLFIEERICH DT L
Db b, AFEBREFECIHO TR D L.

Ex=0.83E3+1.55

Ex=1.44E7—0.55
(Eg, E7, Esi3#148H, TH, 3BCNTSY
v & (X 105kg/cm 2] )

Ta0 e
z o
30 o )

C9 E.=144E.—0.55
= sk /// O $15%30
‘ @ £10x20
g0 : ‘ ‘

10 20 30 40

— -~ E. (< 10%kg/cm?)

Fig.10 Relation between age and Young's modulus

. /\ ’ //

% L0k @

o

_

: 28 \\}—mm

X 30+

.;’ //

*20 QO $15%30

|20+ @ $10<20

‘ i ! .
0 2.0 30 40
R O ( <10°kg ‘cm?)
9. & g

BEEOBREEIC X 5 &, Yv SRBEUIEEREOX
FXOEERZI 2V EVIREDD B3, KFEEIC
BT, 610X 20cmD/NRIEEERIADIE 5 b3, Kz
HE D B DIBEIT ¢15 X 30cm DEEREMERA L H 5 ~10%
FEE A FOWMERRU T, CHIIERGRE & F—otE
it T 305, OB, HEEEIERCST %
Vg b X2 —~=y 7 HEREAOHENUERZFEEL 12
boEBbi A,
MEDEFIT X 2FEHEOREICE Lo T 7
B, AKhFEECSOTRES3IARTTHETE
K& RERRL, 7 Hb 528ADMICH T b iEE
1395,
rarhssdETIt, 43 H, 7 BE CICEEITHEEL
Vol.21 No.3 (1971)

ST HTBHDY v ZERICET 5, IS
Yot DN THEREM T 5 C I L > TS DE
ﬁﬁ%b,ﬁﬁwvfé®@ﬁﬁ%ﬁmﬁéﬂmﬁé
Lo bpEEZLND,

BRI ERICA L I R TV ToaiRA, EHE
EER GHEERRMEAAH) WO 5HERRT 5.

1) GEgERR w2 ) —F, AF, (1952)
2) HEEEK, B OBK, a7 )~ PNV ET 0T, Wi
5, (1968)

3) UKex v bavy Y- bFHRE: 7Y/ I4 Faral— b
© DITHASRE & BIERR © £ 2 o P TOEERE, (1967)

4) I, BN, BT o mRsE R md, 21, 41

(1970)
(EFI454E11 ] 14 5 288



