(133) 9

379 —FOITHEICEET AEE

MEER—Z=* - BRI

ﬁ* . Ba kK

On Study refer to Bending Test of Concrete

Hifumi KAGam1, Hiroshi HASEGAWA and Hajime SEKI

Abstract

It has yet some doubts on study of testing method that bending test, viz. JIS A 1106 being
tendecy of small specimen researched, and study of loading processes of test and its dynamical
relations is normalized at present. And also JCI reported the investigative results as Special Field

Meeting of Committee F-24 are TI[ of studied problems;~preciously researched datas and its results

of 9 Laboratories.

Authors may be recognized the small specimens ; 10X 10X 40 c¢cm are case of concrete proportions
? ~max. coarse aggregate 20 mm in Table 6 of JCI Committee at p. 43 in regard to truthfull

meanings against similar ratio consisted as for using age of crushed stone coarse aggregate.

So, they moulded plain concrete specimens for one week and four weeks are same fully with
W/C ratio ; 45, 55% in reports of Table 7 in JCI Commitee at p. 44, and acted the bending
test with curing specimens are experimented due to three equal points loading for similar specimens

~D, E, I and Y of laboratory studied.

And it is a report that their experiments obtained coincidently good results comparing with theo-

retical value deduced as plastic formula to straight line stress one, and then they want to indicate

the doubted problem in dynamical mechanics of present calculation method refer to JIS A 1106,

1964 of bending test.
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Fig. 3 Assumption of stress distribution for case of ultimate strength
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Table 1 Values of #, v against n orders of
parabolic equation

n { 1.3 { 5.0 r Rectangular
2 0.565 ; 0.834 1.00
v | 0.639 | 0.546 0.50

Fig. 308 A013 h OB e—~ x> b Mus 12
(@)~Myz= 2 (0.565v6c0b+0.639v)
=0.7230cobv2

(b)) ~Muz=0.565v0cvb X 0.639v+0.834v0 cvb
X0.546v=0.8160 cvbv2 )

(©)~Muz= 2 (0.834v0crb X 0.546v) =0.9100 cvbv?2

€))

(d)~Muz=0.565v0cuh X 0.639v + 0 cuvb X 0. 5v
=0.8610c.bv2

(€)~Muz=0.834v0cvb X 0.546v + 0 euvb X 0. 5v
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Table 3 Properties of aggregate
~~_Each terms of’
\experlment Specific ‘ Absorpsion {Unit weight | Fineness Orgamc
~ | gravity | (%) (kg/ms3) modulus ‘ impurities
Aggregates | 1
:
Fine aggregate t 2,59 1.89 1596 2.80 Good
Coarse aggregate ‘ 2.69 1.08 1545 6.45 —

Table 4 Design of concrete prportion

Exper. slump

: . ‘
Kinds of | Goaree §?§r§§atef (em)
(mm) " ;o '
D 20 i 20 | 2.5
E 20 1.5 1.5 |
I 20 ‘ 24 3.0 |
D 20 10 2.0 |
E 20 LS 20
1 20 15 25
Y 20 __ 2.5 2.0 |

w/C

45
45
45
55
55
55
65

! sa | Unitweight Gg/mt)

) w | oc s ¢

| !

40 165 i 367 | 758 | 1169
38 152 338 | 734 1183
45 171 380 | 813 | 1047
41.5 163 296 | 805 | 1161
40 152 276 | 795 | 1174
45 160 307 842 | 1083
45 |- 177 212 847 | 1075

& F-24, Scpt. 1972, P. 44, 7 ﬁqﬁ@?ﬁ“ Tfﬁ’m'ﬁf
RRFH20mmOB 5 23R L 12, Talbe 4 DEIAE

FHT T, 252 TR KBRICB I EER TS 3.
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Table 5 Moulded conditions of specimen

T Experiment
T Exper., | Exper. 1]
Conditions T |
Temperature in exper. ° o
chamber 30°C 5°C

Static set ; 24hrs in constant

Treatment after moulding
temp. chamber : 18°C after

Static set ; 24 hrs in

exper. chamber 24 hrs
Out of mould After 24 hrs Atter 24 hrs
Mean temp. in curing ° °
water pool 21°C | 17°C
Moulded season Augst i January

$10cm, =20 cm DGR % SR THEFEE 30cm T T 3 & AETTE UIcdd, EBRI, TEIR
U, FEZUEER%EML 72 b O CHERAERIR D& Botod b7, LUFD Table 6, 10HAFID %
Table SDE Y THA, ORHET &~ 2 v b —ERINC BT ABBOHEAT
ST BWT, F-24i3 25> 7ff% 2.5cm & b5,

LT 3h3° AEEy Table 4 X 5 Eihd/h
B RU, AR 2 7L 72, 8

b e A F-24 & 118£10X 10X 40cmic T, a2 =i h OiFEERD #55ix Table 6 ©
iFe— 2 b B HNOBIER KD B2 2% BHYTHA.

Table 6 Ultimate load, t of bending test

Kindfs E Exper. 1 ; 7days Exper. | ; 28days

o o A L o A

concrete] No. 1 ’ No. 2 i No. 3 ! 9:?335 No. 1 ! No.2 ’ No. 3 x?\?:s
D ‘ 1.36 1.39 1.27 1.34 ’ 1.70 1.80 1.75 1.75
E 1.32 1.30 1.27 1.30 } 1.48 1.45 1.49A1 1.47
I 1.31 1.28 1.35 1.31 ’ 1.42 1.66 1.47 1.52
D 1.25 — | 1.15 1.20 | 1.40 1.31 1.34 1.35
E 1.15 1.03 ¢ 1.03 1.07 | 1.32 1.30 1.38 1.33
I 116 120 1.25 | 1.20 | 1.39 | 1.25 — 1.3
Y | 094 | 1.19A 1.05 | 1.00 | 0.96 | 1.05 | 1.34 | 1.12

13 b BEEREAR O —{] % Photo. 1 TR,

Photo. 1 One example of beam failure
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Table 7 Tensile strength, kg/cm?2 of

specimen concrete

Kinds of | Exper. | Exper, |

concrete 7 days 28 days
D 24.9 27.4
E 24.5 27.2
I 23.2 26.4
D 23.2 27.7
E 23.3 27.6
I 22.7 27.5
Y 17.0 18.4

FEAE Po & WMERIT X A3 E Puid Table 8 T& 5.

Table 8 ,a Exper. values and calc. values due to plastic formula

(137) 13

Kinds E)ipfn 1 5 7days ) S
of Exper. values Calculated values, Pu, t
O N Gkl @ | ® ] @ | @] @ | o G
D 1.34 249 0.896 | 1.01 1.14 1.07 1.19 | 1.24 0.829
E 1.30 24.5| 0.881 | 0.995!| 1.12 1.05 1.17 | 1.22 0.816
I 1.31 23.2 | 0.834| 0.943| 1.06 0.997 1.11| 1.16 0.773
D 1.20 23.2 0 0.834 | 0.943 1,06 0.997 1.11 | 1.16 0.773
E 1.07 233 1‘ 0.838 | 0.947 | 1.06 1.00 1.11 | 1.16 0.776
I 1.20 22,4 0.816 , 0.922| 1.01 0.975 1.08 | 1.13 0.756
Y 1.00 17.0 1 0.611 1 0.690 | 0.775| 0.730 0.81 | 0.849 | 0.566
Table 8, b Exper. values and calc. values due to plastic formula
Kinds | Exper. [ ; 28days ‘ B
of Exper. values Calulated values, Py, t
concrete. Pe | octy \ " 1 N General
T lgems @ ) ® | © | @ @ | ® [form.
| |
D ! 1.75 27.4) 0985 | 1.11 { 1.25 1.18 ’ 1.31 1.37 0.921
E 1.47 27.2 | 0.978 | 1,11 = 1.24 1.17 ' 1.30 1.36 0.906
i |
I 1.2 264 0949 1.07 | 1.20 | 1.13 | 1.26 | 1.32 | 0.879
D 1.53 27.7 | 0.996 | 1.13 } 1.26 ! 1.19 1.32 1.38 0.922
E | 1.33] 27.6| 0992 1.12 126 ) 119 | 1.31 1.38 | 0.919
I ¢ 1.32 27.5| 0.989 | 1.12 | 1.25 | 1.18 = 1.31 1.37 0.916
| : i
Y | 1.12 18.4 | 0.661 | 0.747 | 0.839 I 0.790 | 0.876 | 0.919 | 0.613

HEAE Pe & 1BHEH Pu & O3 Table 9 Th 3%,
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Table 9 Ratios of Py and P, in bending test

B4

- Exper. I, P./P., %, 7days ‘ Exper 1, Pu/Pe, % ; 28days
o O —— : O
- | [ — H —
85 ‘ | ! 5 | | g
SEe | @} ® | ©] ]| (e M ; g (a) (b 1 @@ @] @ O 28
<5 e ;5§| I g5
D 669 75.5 84.8179.9 83.4 92.8 61.1 56. 3 63, 6 71.4 | 67.3 | 74.5 | 78.2 | 52.1
E | 67.876.5 86.0 8.9 89.8 94.2 62.8 66. 5 75.1 84.4|79.488.0]92.3 61.6
I 163.772.0|80.876.1 84.4 88.5 ‘59 0162.4 70.5 79.2 | 74.6 | 82.6 | 86.7 | 57.8
D §69.5 1 78.6[88.2 83.1 92.1 96.6 64.4 ‘73.7 383.3 93.588.0|97.7 102 | 6.28
E |78.388.599.3 93.6 10.4 109 72.5 74.5 84.2 94.6 89.1 | 98.7 | 104 ' 69.0
I | 68.0 76.8 $4.4 81.3/90.1 94.5 63.0 749 84.6 95.0 8.4 99.2| 104 | 69.3
Y | 61.1169.0 77.5173.0 80.9 84.9 | 56.6 59.0 ' 66.6 74.9'70.5!78.2 | 82.0 | 54.7
SR 5 ~
2l 7Y = ME D O ERDR Y Table 100 &35 H Th 5.
Table 10 Ultimate Load, t, of bending test
Kinds Exper. 1[I ; 7days 1 Exper. II ; 28 days
of | - - ‘ ‘
! | Mean ! ! | | Mean
concrete‘ No. 1 i No. 2 | No.3 ' les i No.1  No,2 ' No.3 | values
D 135 138 1.46 | 1.39 1.8 178 | 175 | 1.79
E 1,30 1.53 | 1.35  1.39 | 1.72  1.80 | 1.88 | 1.80
I 123 0 1220 123 1 123 | 177 0 1.68 | 1.62 | 1.69
D . 1.22A 1.10  1.11 © 1.11 | 1.68 ~ 1.47 | 1.58 | 1.58
E 1.06  1.21 ' 1.12 ' 1.13  1.50 1.93A! 1.56 | 1.53
I 1.0 094 ' 1.00 098 . 1.48 1.72  1.54 | 1.51
Y 093 0.9 . 092 092 | 1.29  1.39 | 1.34 | 1.34

Note ~ A in Table 10; Failure at out part of constant BM

CHFEERER DA BUE Table 110 TE L Th B

BRI pe & YEMEEUT
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Table 11 Tensile strength, kg/cm?2 of

specimen concrete

"
{

Kinds | Exper
of . i
concrete § 7 days

D 25.3
E 23.7
I 20.7
D 1 20.5
E i 22.6
I i 20.1
Y ‘ 14.1

Rl

28 days

32.3
30.0
29.1
28.1
27.4
24.4
23.5

L AEEYIGH Pu 12 Table 12T 5.
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Table 12,a Exper. values and culc. values due to plastic formula

(139) 15

Kinds | , Exper. 1l ; 7days o
of Exper. values f Calculated values, P, t
o] P anr | T o e
concrete| Py | Kiems (@ } ) | © | @ | @ | ® }f?i?ﬁ{?f
1 ‘ i | ; ;
D 139 253 l 0 909 i 1.03 | 1.1s | 109 | 1.21 | 1.26 | 0.842
E 1.39 1 23.7 0.852 0.963 L 1.08 | 1.02 IRRE -~ 1.18 . 0.789
i ! i i | i
I 1.23 1 207 0.744 | 0.840 { 0.944  0.889  0.98  1.03 = 0.689
D 111 205 0.737 0833 0.935 ; 0.881 | 0.976 1.02 = 0.682
E | 113 226 0812 0.918 1.02 & 0.970, 1.08  1.13 | 0.752
T ] 0.9 2011 0722 0816 0.916 0.863 | 0.957 1.00 | 0.669
Y 092 14.1. 0.507 | 0.572  0.643 | 0605  0.672| 0.704 | 0.469
Table 12, b Exper. values and calc. values due to plastic formula
Kinds “ Expgr. 1175728‘ days
of | Exper. values | Calculated values, Pu, t
te. P. Gery 1 o0 L ? LN | ' ¢y |General
ORI ke emy, @ ® @ | @ | @ @ G
! i ;’ | ! ; |
D | 1.79; 323 1.16 g 131 147 1.390 1.54 1.61 l 1.08
E l 1.80 1 3031 1.09 | 1.23 = 1.38] 1.30 1.44 . LSL ot
I 1.69, 29.1, 1.05 1.18 133, 1.25 0 1.39  1.45 ! 0.969
D = 158 28.1| 1.0l  1.14 1280 1.2l 134 140 0.935
E 1.53 . 27.4| 0.985| 1.11 125 118 1.30 | 1.37 0.912
I 1.51 | 24.4; 0.877. 0.991  1.11 ' 1.05 L1600 1.22 0.812
Y 1.3 23.5] 0.845 | 0.954. 107 1.0l 1.12. 1.17' 0.782
BRI Pe & IpPEZCUAT Py & 0l Table 13Tdh %,
Table 13 Ratios of Pu and P, in bending test
5 Expe. 1, Pu/Pe, % ; 7days g Exper. I, Pu/P., % ; 28 days
[ - . - - e T .
2% | | O] - E.
gg @] B © @] @ Ol2g @, ® © @ e | ¢
M 8 | (05 8 : ; f 6 8
- k . : et BRLE_A. — - e ‘ S U FU R ..~
D i65.3 73.9 583.0 78.3 | 86.6 | 90.9 | 60.6 | 64.8 | 73.7 | 82.2 | 77.4 | 85.9 | 90.1 | 60.0
E 161.2169.2 77.7 73.2 1 81.2185.156.7 | 60.3 | 68.3 | 76.7 | 72.2 | 80.1 | 84.0 | 56.0
I 160.4 68.0 1 76.7 | 72.2 | 80.0 | 83.9 | 56.0 | 61.8 | 69.9 | 78.5 ' 73.9 | 81.9 | 85.9 | 57.3
D |66.3 750 '84.2/79.3|87.9 92.1 61.463.9 72.2|81.1|76.3|84.6 88.7| 59.1
E | 71.8 /81.2 90.485.895.2/99.9 66.5|64.3 72.7181.6 76.9 |85.2 89.4 | 59.6
I |73.6(83.2 93.4 88.0|97.6 102 | 68.2 | 58.0 1 65.6 73.7 69.476.8 80.6 | 53.7
Y 551 62.1 69.8 65.7(73076.5150.4  63.0 71.1 80.0 752 83.5|87.5| 58.3

I ET A TR T 4 4
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