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ABSTRACT

Although concrete members are not normally designed to resist direct tension, the knowledge of tensile strength
is of value in estimating the cracking load. In general, there are three types of test method for tensile strength ;
direct tension test, flexural tension test, and splitting tension test. Though direct tensile strength represents the
real tensile strength of concrete, direct tension tests are seldom carried out, mainly because it is very difficult to

applicate a pure tension force.

The purpose of this paper is to investigate the test methods, effect of aspect ratio, and the size effect on the
direct tensile strength. Direct tension test, using bonded end plates, follows RILEM and U.S.Bureau of Reclamation.
And other test methods follow ASTM provisions. Four kinds of aspect ratio and two kinds of size effect are
tested. Same variables are tested by direct tension test and splitting tension test for comparison between the two

test methods.

Test results show that direct tensile strength of concrete is more affected by aspect ratio and size than other

kinds of strength.
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zﬂ orall o™ 1992 US. Bureau of Reclamation’ ol 4]
+ RILEMY 74& Rastal 2a7EY JAQ0AAE
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Table 1 Test variables

Variables Remarks
Direct |D/H ratio @ 1:3, 112, 111, 1:05 910

tension | Size effect : $10x20, 915x30
Splitting D/H ratio : 133, 1:2, 11, 1:05 910
tension | Size effect : 81020, 915x30

Flexural 10%x10%30 cm prism Center point
tension (span : 25cm) loading
Compression $15x30

ZAE NFOIFATO HEY &t

TFollAe= 71EA 02 US. Bureau of Reclamation
2 “}iﬂ FEAHoZ RILEM % ASTM D 2036
o

98 e Ape 4 el 33, B
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Fig. 1 Bonding frame
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Fig. 2 Direct tensile specimens with end plate
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(a) Aspect ratio 1:05 (b) Aspect ratio 1:3

Fig. 3 Direct tension test view

2R AgHE ARAzE DHE 134 A5
P R E =

Fig. 4 Flexural tension test view

Feele AL BAajolo} B 3 M U HA
(3) FAEAA AATE o) AgAAE AR T A
A= A A20lA 69 ode] YA7IZES A 31 AMoIAZtz o MAH| 1}
(@) AgAdl= o el HXH(Fig 2~3) 34
AE AME7 HAo] 9IEE AXS &, AR U AT A¥AnE Aelshd vl Table 29 #
B 452 O, & AT S AR o B A7 0wl 4] ekl 3] 2ol
$ate] $70) A4 wm FEF APARE Ae + I A3, 3 el Az Bad 98E ¢ 5
o= 222X 05 my/min (002 in/min)8] £5& Wz AeH, 1 A2 Fg 5ol Uk vke 2k &, 34
g A Ae] A7a dolel Hl7} 105AA 111, 12, 1302 Z7}
ZAJAZNHE ASTM C 46-9%67¢] #4E w2 o] wlat AT FHe Ao Yoz PasH
Table 2 Test results
Direct tension Splitting tension . . .
. Direct/ | Direct/ Direct/
Specimen | Tagt Aver Ratio Test | pver Ratio | Splitting/ spiirg‘.?ng ﬂé}r(icral compl)rricssion
(DxH) result, |Remark| f/agg with | result, | f/agg with | compression| (%) (%) (%)
(kgf/cm®) gf/em)| 10x20 |(kgt/em®|K8Yem)| 10490 (%)
35.7 495
= Glue
10x5 212 failure 35.7 113 472 482 1.23 131 74.0 783 97
35.8 478
35.7 439
10x10 345 35.0 1.10 431 42.0 1.07 114 83.3 76.8 95
34.7 39.1
304 35.0
10x20 326 *P.G 31.7 1.00 443 393 1.00 107 80.7 69.5 86
32.2 38.6
27.8 *P.G 425
10%30 24.6 271 0.85 38.2 40.8 1.04 11.1 66.4 59.4 7.4
28.8 *P.G 41.8
19.2 *P.G 30.0
15%30 22.8 21.2 067 215 28.7 073 78 739 465 53
217 *P.G -

*P.G © partial glue failure
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Fig. 6 Effect of aspect ratio on the tensile strength
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Fig. 12 The splitting test
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Fig. 15 Fracture surface of direct tension

Fig. 16 Bond failure of direct tension
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