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Results

Steel connections

Connection name
Connection ID 1 2

: Fixed biaxial BP

Family: Column - Base (CB)
Type: Base plate
Description: BP

Design code: AISC 360-16 LRFD, ACI 318-11

DEMANDS
Description Pu Mu22 Mu33 Vu2 Vu3 Load type
[Kip]  [Kip*ft]  [Kip*ft] [Kip]  [Kip]
L1 -10.00 0.00 25.00 5.00 0.00 Design
Design for major axis
Base plate (AISC 360-16 LRFD)
GEOMETRIC CONSIDERATIONS
Dimensions Unit Value Min. value  Max. value Sta. References
Base plate
Distance from anchor to edge [in] 1.12 -
Weld size [1/16in] 3 3 - table J2.4
Wmin = Wmin
=0.0156 table J2.4
DESIGN CHECK
Verification Unit Capacity Demand Ctrl EQ Ratio References
Pedestal
Axial bearing [Kip/in2] 3.54 L1 0.20 DG1 3.1.1;
AZ = ((B/N)*Ncs)*Ncs
= ((15(111/1511n))*24)11)*24
=576 DG1Sec3.1.1
A; = B*N
=15/, *15
=225 DG1Sec3.1.1
1/2
fo max = O*min(0.85%f' *(A/A;) , 1.7*f')
= 0.65*min(0.85*4000 *(2.56)", 1.7#4000 )
=3536 DG13.1.1
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Base plate

Flexural yielding (bearing interface) [Kip*ft/ft] 8.10 0.61 DGH1 Eq. 3.3.13,
DG1 Sec 3.1.2
2

OM, = 0*F,*t, /4

= 0.9%36000 *1.7/4

=8.1 DG1 Eq. 3.3.13

m=m

=3.7 DG1 Sec 3.1.2

n=n

=43 DG1 Sec 3.1.2

o = Max(Mpy, M)
= max(4.59 ,4.95
=495

Flexural yielding (tension interface) [Kip*ft/ft] 8.10 L1 0.79 DGH1 Eq. 3.3.13

2
oM, = O*F,*t, /4
=0.9*36000 *11,°/4
=8.1 DG1 Eq. 3.3.13

MpT = Mstrip/Beff
=23 /4.3
=6.42

Column
Weld capacity [Kip/ft] 75.17 L1 0.28 p. 8-9,
Sec. J2.5,

Sec. J2.4,
DG1 p. 35

1.5
LoadAngleFactor = 1 + 0.5*(sin(0))
=1+0.5%(sin(1.57))"
=1.5 p. 8-9

F. = 0.6*Fe*LoadAngleFactor
=0.6*70000 *1.5
=63000 Sec. J2.5

A, =(2)"2/2*D/16 | AL
=(2)"*/2*3/16 | *12
=1.59 Sec. 2.4

OR = O*F AL/
=0.75*63000 *1.59 /12
=6.26

beﬁ = Z*L
=2*2.83
=5.66 DG1p. 35

Maximum weld load = T/b.
=9.86 /5.66
=1.74
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Elastic method weld shear capacity [Kip/ft] 1 0.09 p.8-9,

Sec. J2.5,
Sec. J2.4
15

LoadAngleFactor = 1 + 0.5*(sin(0))

=1+0.5%(sin(0)"

=1 p. 8-9

F. = 0.6*Fe*LoadAngleFactor

= 0.6*70000 *1

= 42000 Sec.)2.5

A, =(2)"2/2*D/16 | AL

=(2)"*/2*3/16 | *12

=1.59 Sec.J2.4

OR. = O*F, *A,/L

=0.75*%42000 *1.59 /12

=4.18

fv = V/Lshear

=5 /12.68

=0.394

Elastic method weld axial capacity [Kip/ft] 1 0.41 p.8-9,
Sec. J2.5,
Sec. J2.4
15

LoadAngleFactor = 1 + 0.5*(sin(0))

=1+0.5%(sin(1.57))"

=1.5 p. 8-9

F. = 0.6*Fe*LoadAngleFactor

=0.6*70000 *1.5

=63000 Sec.J2.5

A, =(2)"2/2*D/16 | AL

=(2)"*/2*3/16 | *12

=1.59 Sec.J2.4

OR = O*F AL
=0.75*63000 *1.59 /12
=6.26

f,=P/L
=011/29
=0

fb = M*C/I
=25 *411,1/463.73
=2.59

f=f,+f,
=2.59 +0
=2.59
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Ratio 0.79
Major axis
Anchors
GEOMETRIC CONSIDERATIONS
Dimensions Unit Value Min. value Max. value Sta. References
Anchors
Anchor spacing [in] 12.00 3.00 - Sec. D.8.1
smin = 4*da
=4*0.75
=3 Sec.D.8.1
Concrete cover [in] 5.62 2.00 - Sec. 7.7.1
IsConcreteCastAgainstEarth — False
Cover =2 Sec.7.7.1
Effective length [in] 20.49 - 35.51 v
DESIGN CHECK
Verification Unit Capacity Demand Ctrl EQ Ratio References
Anchor tension [Kip] 14.55 9.86 \L1 0.68 Eq.D-2
A, = 1/4.0%(d, - 0.9743 ' /n)’
=1/4.0%(0.75 | - 0.9743 . /10)’
=0.334 Sec.D.5.1.1,
D.6.1.2
fua = MiN(fua, 1.9%f,,, 125 [101])
= min(58000 , 1.9%¥36000
= 58000 Sec.D.5.1.2
¢Nsa = ¢*Ase,N*futa
=0.75*%0.334 *58000
=14.55 Eq. D-2
Pullout of anchor in tension [Kip] 14.65 9.86 L1 0.67 Sec.D.3.3.4.4
Aug = 0.866025*F - A,
=0.866025*1.13/ 1" - 0.442
=0.654
IsHeadedBolt — True
N, = 8*A, *f.
=8*0.654 *4000
=20.93 Eq. D-14
CrackedConcrete — True
Yep=1 Sec.D.5.3.6
Npn = Wep*Ny
=1*20.93
=20.93 Eq. D-13
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HighSeismicDesignCategory — False

q)an = ¢*an
=0.7*20.93
=14.65 Sec.D.3.3.4.4

Side-face blowout of anchor in tension [Kip] 18.41 9.86 L1 0.54 Sec.D.5.4.1,
Sec.D.3.3.4.4

SideFaceBlowoutApply = h>2.5%c,,
=20/1/>2.5*%6
=True Sec.D.5.4.1

Aug = 0.866025*F - A,
=0.866025*1.13 1 - 0.442
=0.654

€2<3.0*c,; — 6/11/<3.0*6 — True

Nio = (1 + o/l /A)¥160* €™ (Ang) *AF(ESL 1))
12

= ((1+6]11/6011)/4)*160*6/ i1 *(0.654/1,21) *1*(4000 L)
=24.55 Sec. D.5.4.1

1/2

HighSeismicDesignCategory — False

q)Nsb = q)*Nsb
=0.75*24.55
=18.41 Sec.D.3.3.4.4

Side-face blowout of group of anchors in tension [Kip] 49.10 0.40 Eq.D-17,
Sec.D.3.3.4.4

SideFaceBlowoutApply = h>2.5%c,,
=20/11/>2.5*%6
=True Sec.D.5.4.1

Aug = 0.866025*F - A,
=0.866025*1.13 1 - 0.442
=0.654

1/2 1/2
Nsb = lso*cal*(Abrg) *7\'* (fc/(l ))
=160*6 1 *(0.654 ) **1*(4000 J(110)
=49.1 Eq.D-17

1/2

Nsbg = (1 + S/(6*cal))*Nsb
=(1+12/11/(6%6/111))*49.1
=65.47 Eq. D-17

HighSeismicDesignCategory — False

¢Nsbg = ¢*Nsbg
=0.75*65.47
=49.1 Sec.D.3.3.4.4
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Group of Anchors reinforcement in tension [Kip] 39.60 0.50 Sec.D.5.2.9,

D.6.2.9

ON,, = 0.75*n*A*F,

=0.75%2*0.44 *60000

=39.6 Sec. D.5.2.9,
D.6.2.9

Anchor shear [Kip] 6.05 0.21 Eq. D-29,

Sec. D.6.1.3

A, =T/4.0%(d, -0.9743 ' /n)’

=11/4.0%(0.75 1| - 0.9743 |1 //10)°

=0.334 Sec.D.5.1.1,
D.6.1.2

fua = min(futa; 1.9*fya, 125 )

= min(58000 , 1.9*%36000 , 125 )

=58000 Sec.D.5.1.2

HasGroutPad — True

OV, = 0.8*0*0.6¥n*Ase v *fira

=0.8*0.65*%0.6*1*0.334 *58000

=6.05 Eq. D-29,
Sec. D.6.1.3

Pryout of anchor in shear [Kip] 31.68 0.04 Eq.D-3,

Table D.4.1.1,
Sec. D.4.3

he<2.5 — 20/:11<2.5 — False

kep =2 Sec.D.6.3.1

Carter<1.5%hes — 6/1111<1.5%20 11| — True

CalLeft = CalLeft

=6 Sec. D.5.2.1

Catrignt<1.5%he — 18/1111<1.5%20 — True

Catright = Ca1right

=18 Sec.D.5.2.1

Cazrop<1.5%hes — 6/11/<1.5%20/ 11| — True

CaZTop = CaZTop

=6 Sec. D.5.2.1

Cazsot<1.5%h — 18111<1.5%20 — True

caZBot = caZBot

=18 Sec.D.5.2.1

IsCloseToThreeEdges — True
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hef = camax/l-5
=18/i1//1.5
=12 Sec.D.5.2.3

CalLeft<1~5*hef - 6 <1.5*12 —> True

Caitet = Caileft

=6 Sec. D.5.2.1

Carright<1.5%hes — 18/111/<1.5%12 — False

Catrignt = 1.5%hes
=1.5%12
=18 Sec.D.5.2.1

Cazrop<1.5%hes — 6/11/<1.5%12]11| — True

CaZTop = CaZTop

=6 Sec. D.5.2.1

Cozpor<1.5%he — 18/111<1.5*12/i;,) — False

CazBot = l-S*hef

=1.5%12

=18 Sec.D.5.2.1
Anc = (Cattet * Catnignt) * (Cazrop + Cazeot)

= (60 +18 0 )*(6/in] +18/i1])

=576 Sec. RD.5.2.1
ANco = g*hefz

=9*12/.

=1296 Eq. D-5

Camin<1.5%he — 6/111<1.5%12/11] — True

WYean = 0.7 + 0.3*C,min/ (1.5%he)

=0.7 +0.3*%6/11|/(1.5%12] 1)

=0.8 Eq. D-10
CrackedConcrete — True

You=1 Sec.D.5.2.6
IsCastInPlaceAnchor — True

‘Ilcp,N =1 Sec.D.5.2.7

IsCastInPlaceAnchor — True

k.=24 Sec.D.5.2.2
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(IsCastInPlaceAnchor) and (IsHeadedBolt) and (h>=11 |i11]) and (h<=25 |i11|) = (True) and (True) and (12/:1/>=11|:1]) and (12
=25i1]) = True

1/2 (5/3)
No = 16*A*(fo/(1 1011) *(het/(11101)

= 16*1*(4000 J )R @20 /@)
- 63.65 Eq. D-7

(5/3)

Ncb = (ANC/ANCO)*Wed,N*WC,N*\I!Cp,N*Nb
= (576 /1296 )*0.8*1*1*63.65
=22.63 Eq.D-3

ch = kcp* Ncb

=2%22.63

=45.26 Eq. D-40

¢ch = ¢*ch

=0.7*%45.26

=31.68 Table D.4.1.1,
Sec.D.4.3

Pryout of group of anchors in shear [Kip] 31.68 0.08 Eq.D-4,

Table D.4.1.1,
Sec. D.4.3

he<2.5 — 20/:11<2.5 — False

kep =2 Sec. D.6.3.1

ANco = g*hefz

=9%12/ /"

=1296 Eqg. D-5

ANc = min(ANc: n*ANco)

=min(576 ,2*1296 )

=576 Sec. D.5.2.1

\llec,Ny = mln(l/(l + Z*e'N/(s*hef))/ 1)

=min(1/(1+2*0/:111/(3*12/111)), 1)

=1 Eq. D-8

\Ilec,Nx = mln(l/(l + Z*EIN/(S*hef))l 1)

=min(1/(1+2*0/:111/(3*12/111)), 1)

=1 Eq. D-8

\llec,N = \llec,Nx*\llec,Ny

=1*1

=1 Eq. D-8

Comin<1.5%hes — 6/111<1.5%12 — True

\lled,N =0.7+ 0.3*Ca'min/(1.5*hef)

=0.7+0.3*%6111/(1.5%12] 1))

=0.8 Eq. D-10
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CrackedConcrete — True

Yen=1 Sec.D.5.2.6
IsCastInPlaceAnchor — True

Yon=1 Sec. D.5.2.7

IsCastInPlaceAnchor — True

k.=24 Sec.D.5.2.2

(IsCastIinPlaceAnchor) and (IsHeadedBolt) and (h>=11|11]) and (he<=25|111]) — (True) and (True) and (12/i1/>=11i1]) and (12
=25/1]) = True

1/2 (5/3)
Ny = 16* A *(f/(1 15:11)) *(hef/fl ) o

= 16%1*(4000 J @20/ 0)
= 63.65 Eq.D-7

Nebg = (Anc/Anco) * Ween* Wean* Wen* Weon*No
=(576(1121/1296/ 1,7 |)*1*0.8*1*1*63.65
=22.63 Eq. D-4

Vepg = Kep*Netg
=2%22.63
=45.26 Eq. D-41

q)vcpg = ¢*chg

=0.7*%45.26

=31.68 Table D.4.1.1,
Sec.D.4.3

Group of Anchors reinforcement in shear [Kip] 18.00 0.28 Sec.D.5.2.9,

D.6.2.9

ON,, = 0.75*n*AF,

=0.75%2*0.2 *60000

=18 Sec. D.5.2.9,
D.6.2.9

Interaction of tensile and shear forces [Kip] 1.20 0.88 L1 0.74 Eq.D-2,

Sec. D.3.3.4.4,
Sec. D.5.4.1,
Eq. D-17,
Eg. D-29,
Sec. D.6.1.3,
Eq. D-3,
Table D.4.1.1,
Sec. D.4.3,
Eq. D-4,
Eq. D-42

A, = /4.0%(d, - 0.9743 ' /n)’

=11/4.0%(0.75 1| - 0.9743 |1 /10)°

=0.334 Sec.D.5.1.1,
D.6.1.2
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fua = Min(fusy 1.9%F,s, 125 1)
= min(58000 , 1.9*36000 ,125
= 58000

¢Nsa = ¢*Ase,N*futa
=0.75*0.334 *58000
=14.55

Aug = 0.866025*F - A,
=0.866025*1.13 - 0.442
=0.654

IsHeadedBolt — True

N, = 8* Ay *f,
= 8*0.654/ 7 |*4000
=20.93

CrackedConcrete — True

‘IIC,P = 1

Npn = Wep*Ny
=1%20.93
=20.93

HighSeismicDesignCategory — False

ONpn = 0*N,,
=0.7*20.93
=14.65

SideFaceBlowoutApply = h>2.5*c,;
=20/11>2.5%6
=True

Aug = 0.866025*F - A,
=0.866025*1.13 11" - 0.442
=0.654

€.2<3.0%c,; — 6/111/<3.0*%6 — True

1/2

Nsb = ((1 + Caz/cal)/4)*160*Ca1*(Abrg) *xa*(fc/(l

=((1+6/:11/6/111)/4)*160*6| 1 *(0.654
=24.55

HighSeismicDesignCategory — False

¢N5b = ¢*Nsb
=0.75%24.55
=18.41
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Sec.D.5.1.2

Eq. D-2

Eq.D-14

Sec.D.5.3.6

Eq. D-13

Sec.D.3.3.4.4

Sec.D.5.4.1

Sec.D.5.4.1
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SideFaceBlowoutApply = h>2.5%c,,
=20/11/>2.5*%6
=True

Aug = 0.866025*F - A,
=0.866025*1.13 1 - 0.442
=0.654

1/2 12
Nsb = lso*cal*(Abrg) *}\'* (fc/(l ))

=160*6 1 *(0.654 ) **1*(4000 /(1

=49.1

Nsbg = (1 + S/(6*cal))*Nsb
=(1+12[1/(6%61111))*49.1
=65.47

HighSeismicDesignCategory — False

ONoog = 0*Nig
= 0.75%65.47
=49.1

A, = 1/4.0%(d, - 0.9743 ' /n)’
=11/4.0%(0.75 1| - 0.9743 | /10)°
=0.334

fua = min(futa; 1.9*fya, 125 )

= min(58000 , 1.9*%36000 , 125
=58000

HasGroutPad — True

OV, = 0.8*0*0.6¥n*Ase v *fir

=0.8*0.65%0.6*1*0.334 *58000
=6.05

he<2.5 — 20/:11<2.5 — False

CalLeft<1~5*hef —6 <1.5*20 — True

Caitert = Caileft

=6
Carrignt<1.5%hes — 18/1111<1.5%20 — True

Ca1right = Caright

=18

Carrop<1.5%hes — 6/11/<1.5%20] 11| — True

)

1/2

Pagell

Sec.D.5.4.1

Eq. D-17

Eq. D-17

Sec.D.3.3.4.4

Sec.D.5.1.1,
D.6.1.2

Sec. D.5.1.2

Eq. D-29,

Sec. D.6.1.3

Sec.D.6.3.1

Sec. D.5.2.1

Sec.D.5.2.1



caZTop = caZTop

=6
Cazot<1.5%hes — 18111<1.5%20 — True

Ca2sot = Ca2got

=18
IsCloseToThreeEdges — True

her = Caman/1.5
=18/i11/1.5
=12

CalLeft<1~5*hef - 6 <1.5*12 —> True

Caitet = Caileft

=6
Carright<1.5%hes — 18/111<1.5%12 — False

Catrignt = 1.5%hes
=1.5%12
=18

Cazrop<1.5%hes — 6/11/<1.5%12]11| — True

CaZTop = CaZTop

=6
Cazgor<1.5%hes — 18/111<1.5%12/ 11| — False

Cazgot = l-S*hef
=1.5*12
=18

Anc = (Cattet * Catrignt) * (Cazrop + Cazeot)
=(6/in] +18/11])*(6/in] +18/in])
=576

Auco = 9*hi’

=9%12, .

=1296

Camin<1.5%he — 6111<1.5%12/1n] — True
Wegn = 0.7 + 0.3*C, min/(1.5%her)

=0.7 +0.3%6[11/(1.5%12]1])

=0.8

CrackedConcrete — True

‘IIC,N = 1

Pagel2
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Sec.

Sec.

Sec.

Sec.

Sec.

Sec.

Sec.

D.5.2.1

D.5.2.1

D.5.2.3

D.5.2.1

D.5.2.1
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D.5.2.1
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IsCastInPlaceAnchor — True
‘Ilcp,N =1 Sec.D.5.2.7

IsCastInPlaceAnchor — True

k.=24 Sec. D.5.2.2

(IsCastIinPlaceAnchor) and (IsHeadedBolt) and (h>=11|11]) and (h<=25|111]) — (True) and (True) and (12/:1/>=11i1]) and (12
=25/1]) = True

1/2 (5/3)
No = 16*A*(fe/(1 [0:11)) *(het/ (1 1101))

= 16%1*(4000 J @20/ 0)
- 63.65 Eq.D-7

(5/3)

Ncb = (ANC/ANCO)*\ljed,N*\ljc,N*\llcp,N*Nb
=(576/1,7/1296/ 1 1)*0.8*1*1*63.65
=22.63 Eq. D-3

ch = kcp*Ncb
=2%*22.63
=45.26 Eq. D-40

OV, = O*Ve,

=0.7*45.26

=31.68 Table D.4.1.1,
Sec.D.4.3

he<2.5 — 20/111<2.5 — False
kep =2 Sec. D.6.3.1

ANco = 9*hef2
=9*12,
= 1296 Eq. D-5

Anc = Min(Ave, N*Agco)
=min(576/ 17|, 2*¥1296 )
=576 Sec. D.5.2.1

‘Ilec,Ny = mln(l/(l + Z*e'N/(s*hef))r 1)
= min(1/(1 +2%0 1 /(3*12/ 1)), 1)
=1 Eq. D-8

\llec,Nx = mln(l/(l + 2*eIN/(3*hef))l 1)
=min(1/(1+2%0/111/(3*%12]111)), 1)
=1 Eq. D-8

‘Ilec,N = wec,Nx*wec,Ny

=1%1
=1 Eq. D-8
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Camin<1.5%he — 6111<1.5%12/11] — True

Wean = 0.7 + 0.3%C, nin/(1.5%hey)
=0.7+0.3%6/1, /(1.5%12/11))
=0.8 Eq. D-10

CrackedConcrete — True

Yn=1 Sec.D.5.2.6
IsCastInPlaceAnchor — True

Yon=1 Sec. D.5.2.7

IsCastInPlaceAnchor — True

k.=24 Sec.D.5.2.2

(IsCastIinPlaceAnchor) and (IsHeadedBolt) and (h>=11|11]) and (he<=25|111]) — (True) and (True) and (12/i1/>=11i1]) and (12
=25/1]) = True

1/2 (5/3)
No = 16*A.*(fe/(1 1)) *(hef/§1 ))

= 16%1*(4000 J o @20/ 0)
= 63.65 Eq.D-7

(5/3)

Nebg = (Anc/Anco) * Ween* Wean* Wen* Wepn*No
=(576(1121/1296/ 1,7 |)*1*0.8*1*1*63.65
=22.63 Eq. D-4

Vepg = Kep*Netg
=2%22.63
=45.26 Eq. D-41

q)vcpg = ¢*chg

=0.7*%45.26
=31.68 Table D.4.1.1,
Sec.D.4.3
(Nw>0.2*ON,) and (V,,>0.2*$V,) — (9.86 >0.2*14.55 )and (1.25 >0.2%6.05 ) — True
TensionShearlnteraction = N../ON, + V../QV,
=9.86 /14.55 +1.25 /6.05
=0.884 Eq. D-42
Ratio 0.74
Global critical strength ratio 0.79
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Major axis
Maximum compression and tension (L1)

Base plate
Concrete stress
[Ib/in2]
715.37
O O 715.37 ®
715.37
I ] 71537
715.37
715.37
715.37
. 715.37
715.37
715.37
I 1 715.37
715.37
715.37
715.37 -
715.37
715.37
Maximum bearing pressure 715.37  [psi]
Minimum bearing pressure 715.37  [psi]
Maximum anchor tension 9.86 [Kip]
Minimum anchor tension 0.00 [Kip]
Neutral axis angle 0.00
Bearing length 2.77 [in]

Anchors tensions
Anchor Transverse Longitudinal Shear Tension

Base plate
Anchors tension
[kip]
0
-0.66
-1.31
-1.97
-2.63
-3.29
-3.94
-4.6
. -5.26
-5.91
-6.57
-7.23
-7.89
-8.54
-9.2
-9.26

[in] [in]  [Kip] [Kip]

1 -6.00 -6.00 1.25 0.00

2 -6.00 6.00 1.25 9.86

3 6.00 6.00 1.25 9.86

4 6.00 -6.00 1.25 0.00

NOTATION

As: Base plate area
Az Maximum area of portion of the concrete supporting surface that is geometrically similar to and concentric with the load area
Aw: Effective area of the weld
As/A1:  Ratio between the concrete support area and the base plate area
B: Base plate design width
Derr: Effective width of the compression block
Bett: Controlling ffective width
c: Distance to weld group
D: Number of sixteenths of an inch in the weld size
fa: Axial stress on welds
fo: Bending stress on welds
f'e: Specified compressive strength of concrete
f: Combined stress on welds
Fexx Electrode classification number
fo,max:  Maximum uniformly bearing stress under base plate
fu: Vertical shear force on weld
Fu: Nominal strength of the weld metal per unit area
Fy: Specified minimum yield stress
I: Inertia of weld group
L: Distance from the anchor rod to the column
L: Length of weld
Lsnear:  Length of weld receiving shear
LoadAngleFactor: Load angle factor
M: Bending required
m: Base plate bearing interface cantilever direction parallel to moment direction
Mpi: Plate bending moment per unit width
Mpm: Plate bending moment per unit width at bearing interface for the cantilever m
Mpn: Plate bending moment per unit width at bearing interface for the cantilever n
Mpr: Plate bending moment per unit width at tension unstiffened strip interface
Mswip:  Maximum bending moment at the strip
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Maximum weld load: Maximum weld load

N: Base plate design length

n: Base plate bearing interface cantilever direction perpendicular to moment direction
Nes: Length of the concrete supporting surface or pier parallel to moment design direction
P: Required axial force

0: Design factors

OM,.:  Design or allowable strength per unit length

ORw:  Fillet weld capacity per unit length
T: Anchor rod tensile strength required

to: Plate thickness
0: Load angle
V: Shear load

Winin: Minimum weld size required

Abrg: Net bearing area of the head of stud or anchor bolt

Ag: Gross area of anchor

Ane: Projected concrete failure area of a single anchor or group of anchors, for calculation of strength in tension
Anco: Projected concrete failure area of a single anchor, for calculation of strength in tension if not limited by edge distance or spacing
As: Effective cross-sectional area of anchor reinforcement

Ase: Effective cross-sectional area of anchor

Asen:  Effective cross-sectional area of anchor in tension

Asev:  Effective cross-sectional area of anchor in shear

Cat: Distance from the anchor center to the concrete edge

Caileft:  Distance from the anchor center to the left edge of the concrete base

Catright:  Distance from the anchor center to the right edge of the concrete base

Caz: Distance from the anchor center to the concrete edge in perpendicular direction

CazBot:  Distance from the anchor center to the bottom edge of the concrete base

Caztop:  Distance from the anchor center to the top edge of the concrete base

Camax: Maximum distance from center of an anchor shaft to the edge of concrete

Camin:  Minimum distance from center of an anchor shaft to the edge of concrete

Cover: Concrete cover

CrackedConcrete: Cracked concrete at service loads

da: Outside diameter of anchor or shaft diameter of headed stud, headed bolt, or hooked bolt

e'n: Distance between resultant tension load on a group of anchors loaded in tension and the centroid of the group of anchors loaded in tension
F: Distance between head flat sides

fe: Specified compressive strength of concrete

futa Specified tensile strength of anchor steel

Fy: Specified minimum yield stress

fya: Specified yield strength of anchor steel

het: Effective embedment depth of anchor

Ha'sGroutPad: Has grout pad
HighSeismicDesignCategoryHigh seismic design category (i.e. C, D, E or F)

IsCastInPlaceAnchor: Is cast in place anchor

IsCloseToThreeEdges: Anchor is close to three or more edges
IsConcreteCastAgainstEarthls concrete cast against and permanently exposed to earth
IsHeadedBolt: Is anchor headed stud

ke: Coefficient for concrete pry out basic strength

Kep: Coefficient for pry out strength

A Lightweight concrete modification factor

Aal Lightweight concrete modification factor

n: Number of anchors in the group

Nb: Basic concrete breakout strength in tension of a single anchor in cracked concrete
Nep: Nominal concrete breakout strength in tension of a single anchor

Nebg: Nominal concrete breakout strength in tension of a group of anchors

Np: Pullout strength in tension of a single anchor in cracked concrete

Nopn: Nominal pullout strength of a single anchor in tension

n: Number of anchor reinforcement bars

Nsb: Nominal side-face blowout strength of a single anchor

Nsbg: Nominal side-face blowout strength of a group of anchors

ng: Number of threads per inch

Nua: Factored tensile force applied to anchor or group of anchors

0: Strength reduction factor

ON.:  Tension strength

ONpa:  Pullout strength in tension of a single anchor

ONs::  Strength of a single anchor or group of anchors in tension

ONsar:  Strength of a single anchor reinforcement or group of anchors reinforcements in tension
ONg:  Side-face blowout strength of a single anchor

ONsg:  Side-face blowout strength of a group of anchors

Pagel6



OVep:

q)chg:

OV
OV
Wen:
Wep:
WepN:
Wecn:

WeeNx:
Wec,Ny:

WedN:
S:

Smin:

Concrete pryout strength of a single anchor

Concrete pryout strength of a group of anchors

Shear strength

Strength in shear of a single anchor or group of anchors as governed by the steel strength

Factor used to modify tensile strength of anchors based on presence or absence of cracks in concrete

Factor used to modify pullout strength of anchors based on presence or absence of cracks in concrete

Factor used to modify tensile strength of postinstalled anchors intended for use in uncracked concrete without supplementary reinforcement
Factor used to modify tensile strength of anchors based on eccentricity of applied loads

Factor used to modify tensile strength of anchors based on eccentricity in x axis of applied loads

Factor used to modify tensile strength of anchors based on eccentricity in y axis of applied loads

Factor used to modify tensile strength of anchors based on proximity to edges of concrete member
Center-to-center anchor spacing
Center-to-center anchor minimum spacing

SideFaceBlowoutApply: Side-face blowout apply
TensionShearlnteraction:  Result from tension-shear interaction

Vep:
Viepg:
Via:

Nominal pryout strength of a anchor in shear
Nominal pryout strength of a group of anchor in shear
Factored shear force applied to anchor or group of anchors
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