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A Experimental Study on the Bearing Strength and Stiffness of Concrete Under
Dowel Bars
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Abstract

Results of an experimental investigation on the bearing strength and stiffness of concrete

under dowel bars are summarized. The effects of concrete strength bar diarmeter, and location of

the bar on concrete were studied. Based on test results, empirical equations are proposed to pre-

dict the ~oncrete bearing strength and stiffness under reinforcing bars. Comparisions of analyti-

cal and experimental results are presented.

Keywords : bearing strength, stiffness, concrete, concrete strength,bar diameter,

the bar, dowel] bar
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Fig. 1 Dowel action of the reinforcing bars
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Fig. 2 Test specimens
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Table 1 Properties of test specimens, and test results

_Wb d 1,11\w A Ke |
‘é?il_?_jw‘x(cm) Cr}} (un | cm) i cxgi‘ L (MPa) \ (MPa) | (MPa/mm) ??-rilinents o
[ Standarat 2 1 2 ! ] i) 4()3 73.5 99.2
SR ,,,1,‘),._ﬁ,,“%‘%,,l 15 T 75 75.8 124.1 e
P1s 23 15 75 T 36 1103 155.2
{ 15 J EANEI 15 75 38.6 103.4 157.1
I Bar R B R L S L A I 386 | #35 100.0
piameterr! 15 1 2 | 15 | 15 J 75 j 9.6 110.6
L1523 15 L1575 zq 73.0 72.0
e V,‘l,,lf"? L2315 15 Ll:?._ BN Y A N 5 FE AV S
15# 23 I 15 |15 | 7.5 25 264 540 64.9
. P15 23 15 15 | 75 | 25 254 | 529 78.8
W Concrete © . | IO ~ ] o= oy o o
Strength® | 15 1 23 | 15 | 1.3 ‘ 7.5 2.b 37.7 77.6 83.7
L5 215 15 | 75 25 377 L 638 | 764
*l’ 5 | 23 | 165 115 75 | 25 | 377 | 764 | 837 |
75 | 23 1 15 { 15 | 38 | 25 466 667‘T 83.2
N Block | 75 c s 38 ] 25 | a6 ? 55.2 72.0
Width® °3 23 15 | 15 114 25 ] 46.6 72.9 ‘ 76.4
2323 15 15 114 25 0 386 0 917 | 989 -
15 j 5015 |15 | 75 5 25 | 466 ., 600 ) B
VBlock |15 15 f 5 75 ‘ 25 | 466  69.2 13.04 |
Depth® 5 30 15 | 15 | 75 | 25 , 97 | 655 | 924 J
L[5 030 05 g 05 7525 7 | W3 | 70
15 | 23 | 15 T 50 {75 | 25 | 403 | 1120 \ 1571 !
V| Bar 15 23 ] 15 1 50 ] 751 25 403 1465 | - i
Length* | 15 . 23 \ 15 [ 0] 75 25 ‘ 46.1 1000 1027 ‘
[ B J?L,L,_}EL ,’._.WA .75 ,.Lf%,-,,:’fﬁ;.,_*’%fi-l_,,,1 914, 1280 S S — .
T 15 | 23 15 | 15 | 50 | 25 | 396 603 58.7 | Two Dowel Bars
MNoof | 15 { 23 ' 15 | 15 | 50 | 25 | 39.6 60.6 ? 58.7 | Two Dowel Bars
B | 20 | 2 15 | 15 | 50 | 25 ) 39.6 732 | 5Ll Three Dowel Bars
Jr 20 A5 0 15 0 50 1 25 . 396 5.5 | 622 |Three Dowel Bars
L 15 j 2 157 15 7.5 | Z.GT‘ 46.3 . 874 88,6 One Confining Bar
Wl Confine- | 15 | 23 ‘ 15 ‘ 15 7.5 25 | 463 88.6 87.5 One Confining Bar
ment* P15 023 15 15 7.5 25 1 46.3 84.2 83.2 | Two Confining Bars
15 e s |15 75 | 26 l 463 | 1320 | 1304 |Two Confining Bars
* Varldbles of test specumens
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-
) Fully embedded bar

(b) Long, partially embedded bar

{v) Short, partially embedded bar
Fig. 4 Crack patterns in different specimens
1o optslol ALy gardire] v
F A lolunt mhe &
b g

AT Jr’ﬁ% Rl S

,4
).
——

]
1o

>
o
TO o
1

—~

o

(o

O

i

o

N

(7151 5), *#:’%%I ’**] 'iﬂ 9] e *OH'H Aoz ¢l
Aol el s bR A2 e
SAteleol Al el Agh g e st

shgol WA o Fabhm EHIe ol
keele] Avtel ofs) HFHOw Pk e 4
VLol SHlirals of /] AIYILh A glel ofa) ¢lo) A
AR (F) 2 XA (K o] ko 3k 1ol Lie
ub ke A9h it shalshE s FoLe) fol ol

W] v el ola Lhi o s

(f,=2k18k5 /0 dy, TLy) 2a),

el )

Trelan Akt

o AFol A A A Wl xQtg el — 4ot
el el V1 g elulo] zlvh alglel Al ¢
of {1 AgH gt LAY el 1.2~3.0u 2]

54MPa /mm~
vk if 1ol vebet 2 eyl

[s]
el glom

WEAE (a)

NSO (ol e A% gt S8

Flg 5 Spllt cracklng of multlple bar specnmen

Fig. 6 Failure of confined specimen



z] o
b XAl

>
o
e
{
~Oht
ol
O
20
>~
=
-
2
0
e
N
e
Lot
H
i3
-

zol ol e} Ajurel wulEol A H )

g i wAAe el wéw W4 st A gt reel et sk gRol el A
A ok, 1 (d) 25mmel A S ki 2ol el ok gt H o] yiel S olgEar 9
L & OEL W lel Al Ao A Ab-g-

b Wlis Hirg 2 Sshqiuh.

Woolato| A rdrn] ) @R FLILE]EL AL A 9]

Hglel elsf o)l A9f o r1g) 7ol o}

ghub Qlup, o] fryles Higk ) & A A ol wha

(confinement ) & 7 A9k -8-4 byt 1 glito] 2l dh lglel ols) ozl 2
of 1= it o) k0 1| A #] ok=v), EoRalgerh Shubis o srokyl Srore] el of 3-8l
ulis AARZES G ARE (A el i) skl an

4. Alaia] Touket shube Dok wprbd o] ehelprl & % %)

shiz opel g ghis tEobyl FaLe i hv] e A
Gopvttl ks Rbrglivo] gralel o1yt het
et a4 glrellaf flef el grel x5k} it A
Qlizdl ofiz rpatele] of ghufiolebal Abi

detaiotel 2ae ool Hel cls A5 ol

v

oo TR w o
Yo,/ f— (=) I51)
Dowel J>\ f, ¢ (d,, (psi
Forces f = B (1)
@, WL
Bt —( ) (MP
Ve, d, a)

al 7] A, f, = it el A9k 2
Fig. 7 Bearing Strength of Concrete
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