CHECK FOR ANCHOR BOLTS:

1 Strength of Anchor Bolt under tension(Pulling force)

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

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

Fu = 420 N/mm?

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

Tension Force from structure = 93.831 kN Hence Safe

At=0.7854 * [d - (0.9743 / n)]2.

Steel strength of onchor in tension

Steel strength of anchor in tension is determined according to ACI 318-14 - 17.4.1 as

PNz = @ Ase n futa

where:

— ¢ = 0.7 - strength reduction factor for anchors in tension according to ACI1 318-14 - 17.3.3, the factoris
editable in Code setup

— A, - tensile stress area

—  futa - specified tensile strength of anchor steel and shall not be greater than 1.9 fyz and 125 ksi

Concrete pullout strength of an anchor is defined in ACI 318-14 - 17.4.3 as

@Npn = ¢Wep Np

where:

— & = 0.7 - strength reduction factor for anchors in tension according to ACI 318-14 - 17.3.3, editable in Code
setup

— W.p - modification factor for concrete condition; W, p = 1.0 for cracked concrete, W p = 1.4 for non-cracked
concrete

— Np =8 Aprg f'c for headed anchor
—  Aprg - bearing area of the head of stud or anchor bolt
— f't - concrete compressive strength

Concrete pullout strength for other types of anchors than headed is not evaluated in the software and has to be
specified by the manufacturer.

2 Check for Concrete Pullout Strength

Strength reduction factor (¢ ) = 0.7 ACI 318-14 -17.4.3
Modification Factor (W ) = 1.0
Pullout strength = 8 x Abr x f'c = 8*((P1()/4)*25"2)*30 = 147.7805 kN
Tension Force from structure = 93.831 kN Hence Safe
3 Embedment Length
F
- - 12d =

Minimum embedment length for lug 58\|;
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 = 15xhef= 750 mm
Anco = 9 hef’ = 5062500 mm?
Av = Astrrl+ e = 1180000 mm?
Ke = 16
f'; = 30 N/mm?
Aa = 0.65
het = 500 mm
— y ’ 5/3
Ne=162, "I. i hop = 1185.6 kN
= 93.8 kN Hence Safe

\JF: = k(' }'-u 1#.}‘;’ ht:'."i-i




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 (hg) = 300 -~ 350 mm (As per PIP STE05121. Table-1)
Max.c/c distance between the Bolts (s;) = 212 mm

Offset of concrete from base plate = 125 mm

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

15X hg = 525 mm

Check for C.; & s;:

a) Ca1 < 15X hg
b) S; < 3.0 X hgs

175 mm < 525 mm SAFE
212 mm < 1050 mm SAFE

Calculation of Ay Projected concrete failure area of group anchors

Anc = (Cu + 51+ 1.5h )X (2 x 1.5hgy)
= (175+212+525) x (2 x 525) Ane
= 9577386 mm? f
1A5hi,,,,
Ave = 9.0xhy - ,Ie,
= 9.0x525x525 |
= 2480625.0 mm? T T Ane= (Car + 51+ 1.5her)(2 X 1.5hqp)
Check if €41 < 1.5her and sq < 3hgr
Anc shall not exceed nAyg, Cl.17.4.2.1 (ACI-318-14)
N Anco = 2 x 2480625 n= 4
4961250 mm?
Anc < Anco SAFE
Check
hes 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, N,

Ny = ke ha JJf7 her'?
= 4

24 x 1 x SQRT(27.5) x 35071.5 Cl.17.4.2.2 (ACI-318-14)

k. = 2 = 824.10 kN
Aa = 1.0

f'e = 27.5 N/mm?

hes = 350 mm

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

Ne

cbg — A, Ve nVeanVen VoV, V. n = 1 Yoy = 1.25
Eccentricity = 0 mm
ACI 318-14 Cl.17.4.2.1 1/1+((2*0)/(3*350))
Anc = 957738.6 mm? Yunv = 08V, ~ = 0.9
Anco = 2480625.0 mm? Ca1 <1.5 X hg
Np = 824.1 kN 175 mm < 525 mm

0.7+(0.3*(175/525))
286.357166 kN

N cbhg




Steel Strength of Anchor in Shear :

Asev =, _x[, 09143 ’ = 489 mm?
futa = 500 N/mm?
Vsa = - : = 245 kN SAFE
!..ﬁ'ﬂ' - 0-61'151/_ V futa
I\'rsa = Ase,Nﬁ!a (174 12)
Group Anchor Bolt check for Shear:
Projected concrete failure area of group of anchors Avc
A, =2(1.5¢,)h, = 2%(1.5*175)*20
= 10500 mm?
Ca = 175 mm
h, = 20 mm
AVco = 2{1-5031) X (1-5631)
= 4.5¢,4°
Ca = 175 mm = 4.5%17572
= 1E+05 mm?
Check &. =18d.
8.0xd, = 200 mm
hes = 350 mm
A = min of 8.0 x da & hef = MIN(200,350)
= 200 mm
e 02 iy
=)V e
Vp = (7*((200/25)"0.2)*(25"0.5))*1*(30"0.5)*(175"0.5)/1000
= 3.84 kN
Weer = 1 Eccentricity = 0 mm
Vap = 1.0 0.7+(0.3%(262.5/(1.5*175)))
Ca = 175 mm C,, = 262.5 mm
V. = 1.4
Vor = 3.6
vV, = A VoV Y oV, .V, (17.5.2.1b)
e 4, T TV RIS = (10500/137812.5)*1*1*1.4*3.6*3.8
1.4854 kN
2
Aev = 4 E[d _ 0-9743J = (PI()/4)*(25-0.9743/25)"2
4 n, - 489 mm2
futa = 500 N/mm?

Vsu = Ase, Kﬁmr = 244.7 kN SAFE




PIP 5TEOS121 COMPLETE REVISION
Application of ASCE Anchorage Design for Pefrochemical Facilities Jurne 2017
Table 1 - Minimum Anchor Dimensions — U.S. Customary Units
(See Figure 1 for dimension locations)
= o " ASCE ANCHORAGE DESIGN REPORT
x 3 E = E ago % MINIMUM DIMENSIONS {Note 1)
v |58 2 |EE5E: S
= |9xzg| 3 |2F 2EZ| | | EDGEDISTANCE c. | SPAC (See Note 1 (d)
o |9Q=z| 4z o758 ' (Note 2) ING
o = 6 | 2
S |23 &
2 =<8 =
5 we =z z a — A30F/ HIGH-
T = < o z = z< A36 STRENGTH
g Q w - = F1554 | (=36 ksi) OR SHELL SIZE h'a
s £ E E Z | 12ds | GRADE TORQUED Ad,
w 36 ANCHORS
d | Awx | W | TB1 | TB2 4245 | 645 Diam | Heldht | 6q, > 6
in. in? in. in. in. in. in. in. in. in. in. in.
5/8 0.226 125 | 1.25 — 7.5 4.5 45 25 2 7 G
34 0.334 144 | 125 | 225 | 940 4.5 45 3.0 2 7 G
7/8 0.462 169 | 150 | 250 | 105 4.5 53 35 2 7 G
1 0.606 188 | 1.75 | 3.00 | 120 4.5 6.0 4.0 3 10 G
1-1/4 0969 | 231 | 200 | 350 | 150 50 75 50 — - —
1-112 1405 | 275 | 225 | 4.00 | 180 6.0 9.0 6.0 — -— —
1-3i4 1.900 319 | 250 | 475 | 210 7.0 10.5 7.0 — -— —
2 2.500 363 | 275 | 525 | 240 8.0 12.0 8.0 — - —
2-14 3250 | 406 | 300 | 575 | 270 9.0 135 9.0 — - —
2-12 4000 | 450 | 350 | 650 | 300 10.0 15.0 10.0 — - —
2-314 4930 | 494 | 375 | 7.00 | 330 1.0 16.5 1.0 — - —
3 5970 531 | 400 | 775 | 360 120 18.0 120 — - —

(b) For a group of anchors

cbg

Ne

ANco

ANc

wm,NWd,Nws,chp,NNb (17.4.2.1b)

Ane = (Ca1 + S1+ 1.5h4£)(2 X 1.5h¢s)

if a1 < 1.5hs and sq < 3hgy

If Camin By 40 then Wep v = 1.0

If Ca min < Cac- then Wepw =

Ca,mfrr

ac

17.5.2 Concrete breakout strength of anchor in shear

Anco = (2 % 1.5h¢) x (2 % 1.5her) = Oher?

Ing,mj” < 1.5}?@;':, thel]. wgd,}\i': 0.7 = 0.3

Weew = [

1

1+ —36” )
3/7%,,

If Comin =1.5h,7, then Yegn = 1.0

(a) y, = 1.25 for cast-in anchors
1.4 for post-installed anchors, where the value
of k. used in Eq. (17.4.2.2a) is 17

(b) wen =

ca,m:’n

1.5h,,

17.5.2.1 The nominal concrete breakout strength in shear.
Ve of a single anchor or ¥, of a group of anchors. shall
not exceed:

(a)'For shear force perpendicular to the edge on a single
anehor

v, — A
Apes

‘If.;,vll»"cy\l—'.,be (17.5.2.1a)

(b)E For shear force perpendicular to the edge on a group
of anchors

Ay
Vsbg = VYVeorVaurV.r Wﬁ_VVb

17.5.2.1b
Ayeo ( )

[7 (&) v Jxaﬁ(cal )"

(17.5.2.2a)




(17.5.2.1b)

Ap,
= ]‘I‘lec,i'll!sd,lr’ "-Pc,V ‘Pﬁ,:-'r’;

V.
" Al’co
Ayeo — 4.5(Co1)? (17.5.2.1¢)
A, . =2(1.5¢c51)h,
(&
wdy=0.7+ 03 —2—
Weav 1.5¢,,
- 1
Wec.‘,ﬂfa - —’
e
1+ —2-
CNa
Ve — 1.4
1.5¢
e (17.5.2.8)
Vsa :Ase,Vﬁzfa (175123)
2
Agy = E[ q - 0.9743J
4 n,




