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Experimental Study on Tension Stiffening Behavior
with Variation of Cover Thickness
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ABSTRACT

This paper describes an experimental investigation on the influence of concrete cover thickness
on tension stiffening behavior. Total 36 direct tension specimens were tested with variation of
cover thickness. Three different concrete compressive strengths were also considered. After
cracking, as the cover thickness becomes thinner and the concrete strength becomes higher,
tensile stiffness is decreased. Thereby an increase in cover thickness results in increase of the
tensile cracking load and tension stiffening effect. Also the increase in concrete strength results
in sudden decrease in tension stiffening effect. Hence, the cover thickness and concrete strength

are proved to be important factors in tension stiffening behavior.
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Fig. 1 Direct tension test specimen
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Table 1 Section dimensions and crack behavior -

Cross Sectional Tensile Strength Initial Cracking Load
. Number of | Average
. . Compressive 2
. Dimensions (kgf/cm®) Transverse | Splitting | Transverse | Crack
Specimen Strength .
b X h 2 f Crack Crack Crack: Spacing
(kgf/cm ) fsp = (ton) (ton) (&) (cm)
(mm) ok on on
NSC 10 60 X 38 45 4.2 10 15.2
NSC 15 80 X 290 42 40 12 12.3
NSC 20 100 X 230 46 54 12 12.6
260 20.05 0.077
NSC 25 115 X 200 0 50 59 11 14.3
NSC 30 135 X 170 5.1 85 7 20.0
NSC 35 150 X 155 . 5.2 88 6 25.4
MSC 10 60 X 385 5.1 4.0 13 11.0
MSC 15 80 X 280 5.7 38 14 104
MSC 20 100 X 230 5.7 4.2 16 9.6
620 34.06 0.055
MSC 25 115 X 200 6.8 6.7 12 120
MSC 30 135 X 170 6.9 N 12 12.6
MSC 35 150 X 155 6.4 8.0 10 14.8
HSC 10 60 X 38 56 4.7 16 9.6
HSC 15 80 X 290 5.8 50 17 88
HSC 20 100 x 230 7.3 7.0 17 8.7
820 3597 0.044
HSC 25 115 X 200 8.1 79 13 11.1
HSC 30 135 X 170 9.6 9.6 12 12.0
HSC 35 150 X 155 9.6 9.6 12 12.7

642 20004 7He ShERES) =E3



N
2

dr o

m ru> J

tgdl e doAo e AFAEsE ol&eto] AHAZAMNEE HAA2 20ton %

A(Load Cell)E o]&st] APA 7t AFeFE SHsAUTH AFA &< Alo]e] ZHo]
4 Fig. 17 Zo] ARAEA L 4% stsde 23 2o AFS & + Us AHA AA
ZE FA3t3 409 AAAAYALVDDE 2 shdo] 4z 2704 dx st Al g
Hids S48 i?‘— I BIUE ol gt F-EY #AE AEAR. 28I, FEE
48 A AFAE d2A7 e FHAA st AxFH FE

i o 1o
o ol
Lo F o
m\iﬁr;
2
ok

fly
ol

r\ro,,u%

=
i)
2
()
)
N
_,,

31 dEAHS
ZAYE HJEFA e ddIAE 4HEH Fig. 204MH 22 AFR=E 2t AFALA
ZE HEFA gt gL Fe] dEAE Ao eyt HEEAN AS A9 H2$HY

ZAYETF AFEA Eotr] fie] @2 dFolM Fhol T
T F2YE} FET WHE FREA Hu #do] ¢4
E] Sk 171% 3t7] Wit FEEAERFol AAE Aol
T E35 & CEB-FIP MC-9041A AA3tz e F 7}
A ZAYE JABZEE 125ty ﬁl*hﬂ éﬂr% Fig. 401]*1 2343 vasA.

iy deste WEe H2 F9e
Aata, ﬂﬁ%»ﬂﬂ S7hel o} 3
g m7A & #4533 éi:h)r

ruL

Crack spacing(cm)

Cracking load(ton)
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