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Abstract

Effect of group of variables on bond between steel reinforcement and concrete of beams

Project Team:
M. Saleh AL-Dahnos Ropeen N.Ashhab
Pal estine Polytechnic University 2005-2006
Supervisor:

Jamal H.Zdatimo, Ph.D.

The bond strength between reinforcing bars and concrete is considered one of the
most important factors influencing the strength of reinforced concrete members.

Therefore, it is very important to study carefully the variables that may cause the
deterioration of the bond strength, and the effects of such deterioration on reinforced

concrete structures.

This study considers the effects of bond-inhibitions such as rust, dirt, ail, etc, on the

strength of small reinforced concrete beams.

All laboratory results were compared to specimens fabricated using stedl

reinforcement complying with specifications.

The laboratory results showed that the effect of material like epoxy on steel was the
largest since there was strength reduction of about 56.56% .The other variables gave less
effect on strength and was between 16% and 26%. The effect of corrosion was the least

and almost negligible.
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fc’ =25 Mpa.
Dimension of the sample 50 cm* 0 cm* 10 cm.

Slump=80 mm

Coarse aggregate:

Maximum size of coarse aggregate =9.5 mm
SSD =28

AC=23%

Dry rodded unit weight =1450 kg/m®

Fine aggregate:
M SSD =2.8
AC=2%
FM=24

Procedure:
For non air- entrained concrete water = 225 (kg/m3 of concrete) depending
on maximum size of coarse aggregate.

From Table (1-B), the approximate amount of air in non air entrained

concrete =3 %.
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From table (2-B) water cement ratio =0.61
Cement = (225/0.61) =367 kg/m"> of concrete

Coarse aggregate: from table (5-B) the dry rodded unit weight factor =0.5
Dry rodded unit weight =1450* 0.5=725 kg/m®

Water added =725* (2.4/100) =17.4 kg/m® of concrete
SSD weight =725+17.4=742.4 kg/m®

The volume of each constituent is:

Water =225K g/1000K g/m>=0.225 m®

Cement =367K g/1350Kg/m*=0.17 m*

Air = 3Kg/100K g/m*=0.03m>

Coarse aggregate = 724.2/2800=0.259m>

The total volume =0.684 m®

Volume of fine aggregate =0.335m°/ m® of concrete

The weight of fine aggregate SSD =0.335* 2800=938 kg/m®

Water and Aggregate weight:
Oven dry weight of coarse aggregate = (WSSD)/ (1+absorption capacity)

= 742.4/ (1+0.023) =725.7kg/m’
Oven dry weight of fine aggregate = (WSSD)/ (1+absorption capacity)

-23-



=004.5/ (1+0.023) =884.2 kg/m®
Water =225+ (742.4-725.7) + (904.5-884.2)=262kg/m®

Al A Adalal) il gSa cililn 1 - - )

content im’ 0.006 m°
Water 262 L 157
Cement 367 Kg 2.02
Coarse aggregate 725.7 Kg 4.35
Fine aggregate 884.2 Kg 53
Air 0.03 m’ 0.00018

=24 -
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Bending Reinforcement:

0.003 ‘ 0.85fc
42000 a=35/0— T1-C
7.0000 Xk _

10,0000 || 5gg

Fy
—10.0000——
f'c= 30Mpa
Fy=420Mpa

h=10cm b=10cm
d=h-clear cover-stirrup-®/2= d=10-2-0.6-(0.8/2) =7 cm

Ey= Fy/Es =420M pa/200000M pa =0.0021
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Xb\0.003 = 7/ (0.0021+0.003) =X b=4.1cm
a=XB =4.1*0.85=3.5cm

C=T=0.85 f'c (a) (d) =0.85*0.3*3.5*10 = T=9.1t
T=As* Fy= As=T/ Fy=9.1/4.2=2.2 cn’

As max=0.75Asb=0.75* 2.2=1.65cm’

Asmin=[(f'C) V2 g Fy] bd > [1.4/ Fy] bd
Asmin=[(30) V2 j g 420]10*7 > [1.4/ 420]10*7
Asmin= 0.228> 0.233

As min= 0.233 cn?

Take 208 = as=1 cm?

Asmin= 0.233 cm’< As proveded=1 cm’< As max=1.65 cm’
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Shear Reinforcement:

(1) single force

P/e P/e

—4.000

24,0000—
48,0000

Shear Diogrom

T=As*Fy=1*4.2= 4.2t

a= T/ (0.85* f'c *b) =4.2/ (0.85*0.3*10) =1.7cm
Mn= [4.2* (7-1.7/2)]*0.01=0.258t.m
Mmax=P/2* (0.24) =0.258

V applied=P/2= 1.075t
P=2.15t
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@V c=0.85* (301’2 /6)*10*7*0.01
@V c=0.54t
@V c=0.54< Vu=1.075

Shear reinforcement is required.

@Vsmin=(1/3)Mpab d=(1/3)*0.01* 10* 7=0.233t

Apply category (4)

@Vc+ @Vsmin< Vu< 3@Ve = 0.54+0.233=0.773 < 1.075< 1.62 OK
@V s= Vu- @V c= BVs=1.075-0.54=0.535t

S= (@ Av*FY*d)/ @Vs = S= (0.85* (2*0.283)* 2.4* 7)/0.54 =15cm
S=d/2=7/2=3.5cm

S=60cm

Use 106@ 3.5cm
Tota number of stirrup= 48/3.5=13.7, take 14 stirrup
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(2) Third point loading

P/e P/e

P/e P/e

48,0000

Shear Diagrom

Mmax=P/2*(0.16) =0.258
P=3.225t

@V c=0.54t

Vu=P/2= 3.225/2= 1.61t

@V c=0.54< Vu=1.61

Shear reinforcement is required.
Apply category (4)

@Vc+ min @Vs< Vu< 3@Ve
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OVs=Vu- @Vc= BVs=1.61-0.54=1.07t

S= (@ Av*FY*d)/ @Vs= S= (0.85*(2*0.283)*2.4* 7)/1.07 =8cm
S=d/2=7/2=3.5cm
S=60cm

Use 106@ 3.5cm
Total number of stirrup= 16/3.5=4.6, take 5 stirrup on each side

= We need 10 stirrups, 1d6@ 3.5cm along the beam

Hook calculation:
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4olo>6em

10.0000

{ 39.0000 |

50,0000

CA)

3.14D/2=75cm
4dllb>6cm

10.0000

| 38,5000 |

50,0000
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Input data taken from bars which testing:
1. diameter of bar=7.8mm
2. length of bar=52.26m
3. weight of bar=209.7gm
4. elongation at 10% , 20% which larger

Out put data taken from paper the machine draw it:
1. Area=50.26mm’
2. Max force=31.59 KN
3. strength=628.6N/ mm?
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4. Yield point @1.38KN
*The diameter of bar after test =6.48mm
*10% elongation is larger

Yield strength=Yield point = 21.38* 1000
Area 50.26
Fy =425.3N/ mm® OK

Equivalent diameter (de)= 12.74 JE =12.74 |27
L 522.6

=8 mm
7.8- 6.48

dl- d2

Total Elongation = *100% = *100% =16.9%

209.7* 100

Weight gm/m= 401.26gm/m
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