
CHECK FOR ANCHOR BOLTS:

1 Strength of Anchor Bolt under tension(Pulling force)

Strength reduction factor ( ϕ ) = 0.7  ACI 318-14 – 17.3.3

Tensile Area of Bolt = 0.7854*(28-(0.9743/40))^2 489.92 mm
2

Fu = 420 N/mm
2

Pullout strength =  ϕ x At x fu = 0.7 x 489.919 x 420 / 1000 = 144.0362 kN

Tension Force from structure = 93.831 kN Hence Safe

2 Check for Concrete Pullout Strength

Strength reduction factor ( ϕ ) = 0.7  ACI 318-14 – 17.4.3

Modification Factor ( Ψ ) = 1.0

Pullout strength =  8 x Abr x f'c = 8*((PI()/4)*25^2)*30 = 147.7805 kN

Tension Force from structure = 93.831 kN Hence Safe

3 Embedment Length

Minimum embedment length for lug =

Dia of Anchor Bolt provided = 25 mm

Required embedment length for lug = 12*25*SQRT((30*0.9)/58*0.5)

= 145 mm

Provided embedment length for lug = 500 mm

Hence Safe

4 Check for Concrete Break out test:

Provided embedment depth = 500 mm

Embedment Length = 1.5 x hef = 750 mm

ANco = 9 hef
2 = mm

2

ANc = A=π r l + π r
2

= mm
2

kc = 16

f'c = 30 N/mm
2

 λa = 0.65

hef = 500 mm

= kN

= kN Hence Safe
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Group Anchor Bolt check for Tension:

Base Plate size = L = 250 mm B = 250 mm

Angle  on Base plate = 65 x 65 x 8 mm

Thickness of Base Plate = t  = 20 mm

Dia of Achor Bolt = 25 mm

Dia of Bolt  Hole = 28 mm

Base plate Edge distance to centre of bolt hole  = 50 mm

Distance c/c of Bolt  = 150 mm

Diagonal distance c/c of Bolt  = 212 mm

CG of Plate for top view = 125 mm

No of Bolts  = 4 nos

Max.Tension in the support structure = 93.8 kN

Tension taken per bolt  = 23.5 kN

Effective Embedment Depth (hef) = 300 ~ 350 mm (As per PIP STE05121. Table-1)

Max.c/c distance between the Bolts (s1)  = 212 mm

Offset of concrete from base plate  = 125 mm

Distance b/w centre of bolt to concrete edge (Ca1) = 175 mm

1.5 x hef = 525 mm

Check for Ca1 & s1:

a)  Ca1 < 1.5 x hef = 175 mm < 525 mm SAFE

b)  s1 < 3.0 x hef = 212 mm < 1050 mm SAFE

Calculation of ANc Projected concrete failure area of group anchors

ANc = (Ca1 + s1 + 1.5hef)x (2 x 1.5hef)

= (175+212+525) x ( 2 x 525)

= mm
2

ANco = 9.0 x hef
2

= 9.0 x 525 x 525

= mm
2

Check

ANc shall not exceed nANco Cl.17.4.2.1 (ACI-318-14)

n ANco = 2 x 2480625 n = 4

mm
2

ANc < ANco SAFE

Check

hef Shall be more than 11 inches and less than 25 inches Cl.17.4.2.2 (ACI 318-14)

11 inch < 13.78 inch < 25 inch

279 mm < 350 mm < 635 mm SAFE

The basic concrete breakout strength in tension in cracked concrete, Nb

= 24 x 1 x SQRT(27.5) x 350^1.5 Cl.17.4.2.2 (ACI-318-14)

kc = 24 = kN

λa = 1.0

f'c = 27.5 N/mm
2

hef = 350 mm

•••The nominal concrete breakout strength in tension, Ncbg of a group of anchors

= 1 = 1.25

Eccentricity = 0 mm

ACI 318-14 Cl.17.4.2.1 1/1+((2*0)/(3*350))

ANc = mm
2 = 0.8 = 0.9

ANco = mm
2  Ca1 < 1.5 x hef

Nb = kN 175 mm < 525 mm

0.7+(0.3*(175/525))

Ncbg = kN
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Steel Strength of Anchor in Shear :

AseV = = 489 mm
2

futa = 500 N/mm
2

Vsa = = 245 kN SAFE

Group Anchor Bolt check for Shear:

Projected concrete failure area of group of anchors AVc

= 2*(1.5*175)*20
= 10500 mm

2

Ca1 = 175 mm

ha = 20 mm

Ca1 = 175 mm = 4.5*175^2
= 1E+05 mm

2

Check ℓe ≤
 8da

8.0 x da = 200 mm

hef = 350 mm

ℓe = min of 8.0 x da & hef = MIN(200,350)
 = 200 mm

Vb = (7*((200/25)^0.2)*(25^0.5))*1*(30^0.5)*(175^0.5)/1000

= kN

= 1 Eccentricity = 0 mm

= 1.0 0.7+(0.3*(262.5/(1.5*175)))

Ca1 = 175 mm Ca2 = 262.5 mm

= 1.4

= 3.6

= (10500/137812.5)*1*1*1.4*3.6*3.8
1.4854 kN

AseV = = (PI()/4)*(25-0.9743/25)^2

= 489 mm
2

futa = 500 N/mm
2

= 244.7 kN SAFE
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