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SUBJECT: VESSEL No 38-T-201 BY. Chandra Date: 03/06/08
Anchor Rod design Chk By: Date:

Define Units kipft := kip-ft

A) Concrete Pedestal Size
Diameter (BCD) -D File = 18in Dia Auger -CIP

Anchor Bolt dia =d

Flour Dwg: 6"x24" sleeve
Bolt Sleeve Dia = ds

Bolt Sleeve Length = 1s

Face to Face Pedestal = (FF)

T

F1:

i
Hw)

EF1 + 8in EF1 =25.98.ft

FF2:=D+ 8-d FF2 =27.146-ft (ASTM 307 Type C Anchor Rod)
EF3:=D +ds + 6in FE3 =26.313-ft

FF := max(FF1,FF2,FF3) FE =27.146 -1

Use Min Face to Face Pedestal Size of 27.5 feet min

B) Determine Max Tension on Anchor Rod

2-3/4 in Anchor Rod - ASTM A 307 Grade C - Galvanized/ with Sleeve (6x24)"

Moment of Intertia of Anchor Bolts

2

No of Anchor Bolts ~ p:= 32 1:= -@'—8":——)— | = 2.56 x 10°-t%

Allowable loads

2
Fy = 36ksi Fu := 60ksi Fv:= 0.17-Fu Fv = 10.2-ksi A = m-d
Ft:= 0.33Fu Ft = 19.8-ksi -4
Area of Bolt = A1 Al=594in" Use Ft:= I5ksi PONNGRRESe:
Consgervative
Ftallow := Ft-A1 Ftallow = 89.094-kip
Fvallow ;= 0.17-Fu-Al Fvallow = 60.584-kip
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SUBJECT: VESSEL No 38-T-201

BY: Chandra Date: 03/06/08

Anchor Rod design Chk By: Date:
Erection Case
Errection wt - Vertical load- Per Per := 1054Kip Errection wt

Errection Moment - Me

Moment arm = Xm Xm:= %
Per Me-Xm
Ftmaxl:=— +
n !
Per Me-X
Ftminl = — - _i_
n

Errection Shear - Fes

Fes
Fvmax = —
n
—Ftmin Fvmax
R:= +
Ftallow Fvallow

Operating Case

Operating wt - Vertical ioad - Pop

Operating Moment Mo

Pop Mg-Xm
Ftmax2 = — + ————
n |
Po Mo-Xm
Ftmin2 = =£ - _“I_"“
n

Operating Shear - Fos

il

0s

vagx =

n

B —Fimin2 N Fvmax

IR =
”5’ Ftallow Evallow

Me = 22448kipft Use Seismic Base Moment

Xm = 12.656-ft

Ftmax1 = 143.79-kip (Compression)

C?T";1 = -77.915 kip (Teﬁ-rs

Fes := 183kip Seismic shear

Fvmax = 5.719-kip

1R =0.969 -
Pop := 2194kip Operating wt

Mo := 26967kipft Use Seismic moment
Ftmax2 = 201.73-kip (Compression)

Ftmin2 = -64.605-kip (Tension)

Fos := 226kip Seismic shear
. R - Sk
@max = 7.063-kip E%l)
IR=0842
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SUBJECT: VESSEL No 38-T-201 BY: Chandra Date: 03/06/08
Anchor Rod design Chk By: Date:

C) Anchor Rod Design: Embedment length
Reference PIP STEQ5121 /2003

ACI 318 /05 Appendix D

Wind Loads and Anchor Bolt Design for Petro Chemical Facilities - ASCE Task Committee
on wind induced forces & task committee on Anchor bolt Design

Design Criteria:

Min Embedment lengih do = Anchor rod dia ds = Sleeve dia Ls = Sieeve length
do:=d d=275in ds.:= 6in Ls =24-in
a) L1=12 do L1:=12d L1=33-in
b)L2=Ls + Bdo L2:=Ls + 6-do L2 =405
Min Edge distance
a) 4do

b) 4do+0.5{ds-do)

Min Bolt spacing
a) 8do

Check Transfer of Tension Force - From Anchor Rod to Pedestal Rebar

Max Tension Tmax (use load factor of 1.5) Tmax:= (1.5) - -min(Ftmin1 , Ftmin2)

Tmax = 116.872 -kip

Rebar yield = fy fy := 60ksi

Area of rebar required to sufficient to transfer the tension = Ast

Tmax 2
Ast = Ast = 2.164-in
(0.9-fy)
Select Nos Bar reqired Use
22) (dp9)’ 2 Ast
#9. dp9 28in Ap9:=1—1{- ApS = 1-in ng:=— ng = 2165 n9 =
dp9 in Ap9 ( 7) M Ap8 =1-in = B n9.
22) (dp8)’ 2 Ast
#8: dp8:= 1.0in Ap8 .= ( ) _— Ap8 = 0.786-in ng:= — ng = 2.755 ng:=3
dp8 = 1.0in  Ap8:=| . Ap8 in” p8i= s 8 ng.
it T ?"—‘V;«\:{MA S
{ #7. dp7 := 0.875in Ap7:= ( ) (*p—) M=0.602-iﬂ2 n7= —  n7=3.598
Sheet3 of 5



SUBJECT: VESSEL No 38-7T-201 BY: Chandra Date: 03/06/08

Anchor Rod design Chk By: Date:

Select smaller dia bars with smaller developement lengths for vertical
reinforcemet in the pedestal. USE # 7 bars

"USE4# 7 bars to transfer the tension in the Anchor into the pedestal =~

Note
1) The # 7 bars must be developed within the pedestal - See cad sketch - OK
From Cad sketch Use 4.25 ft Pedestal With # 7 Rebar for vertical reinforcement

Min Embedment length of Anchor = Le1
Let := 3.84ft Lel =46.08:in

Min _embedment Le

Le:= max(L1,L2,Le) Le = 46.08-in

2) Check Anchor rod embedment length Per ACI 318- Appendix D -See Spread Sheet - OK

Use Min required embedment length from cad sketch { Le1) and check for compliance with
Appendix D OK

3) Total Length odf Anchor Rod

Anchor Rod Total Length = L L = Projection{p) + Embedment(Lm) + bottom plate{ Im)

Projection = p = Grout{1")+Skirt ht (Hs)+ (2x nuts)+1"

Grout thk = Gr Gr:=1j

Skirt ht Hs

Nutthk = nt nti=d

pi=(Gr+Hs+2.d+1in)

o
]
(=]
.
Lh
I5

p=27.75n
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SUBJECT: VESSEL No 38-T-201 BY: Chandra

Date: 03/06/08

Date:

Anchor Rod design Chk By:

Bottom length Lb= nut+1" Lb:=d + lin Lb=3.75-in

Anchor rod Total length - Lb

bolt:=p+ Le+ Lb Lbolt = 77.58-in
= 28in
8= 46
Hpi= 4.0in
Lboit.=p+Le+Llb

Lbolt = 78-in

[
2]
m

=

USE 6'-6" = 78" ANCHOR ROD
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