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Project name
Project number
Author
Description
Date

Code

Material

Steel
Concrete

8/29/2023
AISC/ACI

A572 Gr.50, A36
4000 psi, 4000
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Project item CON1

Design

Name CON1

Description

Analysis Stress, strain/ loads in equilibrium
Design code AISC 360-22 (LRFD) /ACI 318-14

Members

Geometry
Name Cross-section B- Di[r;(]action Y- F;tCh

M2 3 - RHS150x150 0.0 40.0
Supports and forces

Name Support

M2/ end

a - Rotation Offset ex

Bolts

[’]

[mm]
0.0

Forces in

//#[=[=] StatiCa°®
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Offset ey
[mm]

Offset ez
[mm]

[mm]

-200
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Cross-sections

Name
3 - RHS150x150

Cross-sections

Material

Name

3 - RHS150x150 A36

Anchors

Name

3/4 F1554 Gr.36

Material
A36
Drawing
i
N
3 = y
A
150
4 7
Diameter fy fu
[mm] [MPa] [MPa]
19 248.2 400.0

Gross area

[mm

2]

285
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Load effects (forces in equilibrium)

Name Member [kr‘ll\l] [\kl%] [\kﬁ] [khlill)r(n]
LE1 M2/ End 115.0 20.0 -1.0
LE2 M2/ End 100.0 -20.0 -1.0
Unbalanced forces
Name X Y z Mx
[kN] [kN] [kN] [kNm]
LE1 88.7 20.0 73.2 7.6
LE2 77.2 -20.0 63.5 1.0
Foundation block
Item Value
CB1
Dimensions 1400 x 940
Depth 1000
Anchor 3/4 F1554 Gr.36
Anchoring length 400
Shear force transfer Anchors
Summary
Name Value
Analysis 100.0% OK
Plates 0.4 <5.0% OK
Loc. deformation 04<3% OK
Anchors 61.3 <100% OK
Welds 75.4 <100% OK
Concrete block 5.1 <100% OK
Buckling Not calculated
GMNA Calculated
Plates
Name [rrt1$n : Loads e -
M2 475 LE1 2242 0.4
SP1 12.70 LE1 1721 0.0
SP2 6.35 LE1 166.0 0.0
RIB1 6.35 LE2 28.0 0.0
RIB2 6.35 LE1 221.0 0.1
Design data
Material Fy
[MPa]
A36 248.2

0.0
0.0

StatiCa“

Caleulate yesterday's estimate.

My Mz
[kNm] [kNm]

7.0
6.3

My
[kNm]

-16.0
-13.7

Mz
[kNm]

Unit

mm

mm

mm

Check status

O¢,Ed
[MPa]

0.0
0.0
0.0
0.0
0.0

Status

OK
OK
OK
OK
OK

€lim

[%]

-7.0
-6.3

-2.8
-7.4

5.0
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Detailed result for M2
Design values used in the analysis

¢F, = 2234 MPa

Where:
Fy = 248.2 MPa - characteristic yield strength

¢ =0.90 — resistance factor for steel material AISC 360-22 — B3.1

Detailed result for SP1
Design values used in the analysis

oF, = 2234 MPa

Where:
Fy = 248.2 MPa - characteristic yield strength
¢ =0.90 — resistance factor for steel material AISC 360-22 — B3.1

Detailed result for SP2
Design values used in the analysis

¢F, = 2234 MPa

Where:
F, = 248.2 MPa - characteristic yield strength

¢ =0.90 — resistance factor for steel material AISC 360-22 — B3.1

Detailed result for RIB1
Design values used in the analysis

¢F, = 2234 MPa

Where:
F, = 248.2 MPa - characteristic yield strength

¢ =0.90 — resistance factor for steel material AISC 360-22 — B3.1

Detailed result for RIB2
Design values used in the analysis

¢F, = 2234 MPa

Where:
Fy = 248.2 MPa - characteristic yield strength

¢ =0.90 — resistance factor for steel material AISC 360-22 — B3.1

Loc. deformation

dO be 5|im 6/d0
[mm] Loads [mm] [mm] [%]

M2 150 LE1 1 5 0.4

Name

OK
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Check status
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Overall check, LE1
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[%]
150%

100%
(5.00)

0.39 -
0%

8

Strain check, LE1
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[MPa]
2234
200
175
150
125
115.0

100

75

25

0.0

Equivalent stress, LE1

Anchors
Shape ltem Loads [I:ll\j] [k\ll\l] .:[I:('I‘l\l‘]) q[)lrll\ls]b [L:Atj t:/tj L[j(;:]s Detailing  Status
A1l LEA1 35.0 13.2 3421 1322 58.0 39.2 613 OK OK
A2 LEA1 28.3 12.0 3421 1322 469 357 46.3 OK OK
_IZ _ﬁ _|§ A3 LEA1 3.7 11.5 3421 132.2 6.2 34.2 17.7 OK OK
A4 LEA1 11.5 10.0 3421 132.2 19.1 29.7 19.6 OK OK
'¢ 'ﬁ 'ﬁ A5 LE1 27.6 8.6 3421 1322 458 254 374 OK OK
‘Il _ﬁ _ﬁ A6 LE2 4.3 8.8 3421 132.2 71 26.2 12.0 OK OK
A7 LEA1 0.0 7.2 3421 0.0 00 214 7.7 OK OK
A8 LEA1 0.0 5.0 3421 0.0 0.0 14.8 41 OK OK
A9 LE2 0.1 6.5 3421 132.2 0.2 19.2 6.4 OK OK
Design data
Grade d[’l::\js]a T:,\T]a
3/4 F1554 Gr.36 - 1 60.3 33.6

Detailed result for A1
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Concrete splitting failure during installation should be evaluated by ACI 355.2 requirements.

Anchor tensile resistance (ACI 318-14 - 17.4.1)
Ny =¢ - Age N - futa = 603 kN 2 Ny= 350 kN

Where:
¢ =0.70 — resistance factor
A, v =215mm? —tensile stress area

futa = 400.0 MPa - specified tensile strength of anchor steel:

o futa = min(860 MPa, 1.9 - fyq, fu) . where:
o fya = 248.2 MPa — specified yield strength of anchor steel

o f, = 400.0 MPa — specified ultimate strength of anchor steel

Concrete pullout resistance (ACI 318-14 — 17.4.3)
¢Npn =¢-Vep-N,= 3421 kN = Ny= 350 kN

Where:
¢ =0.70 — resistance factor
\I/c’ p = 1.00 — modification factor for concrete condition

N, = 488.7 kN - basic concrete pullout strength for headed anchor:

o Ny =8 Apy- fl , where:
o Abrg = 2215 mm2 - bearing area of the head of stud or anchor bolt
o fc’ = 27.6 MPa — concrete compressive strength

Concrete sideface blowout resistance (ACI| 318-14 — 17.4.4)
¢Ngy =71. Ngpg = 1322 kN 2 Nyp= 350 kN

Where:
T. = 0.64 —reduction factor for anchor close to an edge or multiple anchors with small spacing:

R
o ro=min(—, —%), 0.5 <r. <1, where:
o Cg1 = 90 mm — shorter distance from an anchor to an edge
o ¢z = 550 mm — longer distance from an anchor to an edge

o 8 = 150 mm — spacing between anchors

Nsbg = 206.9 kN - concrete side-face blowout strength of headed anchor in tension:

o Njpy=0¢-13.0-co1 -/ Abgr - \/Tc’ , where:

o Abgr = 2215 mm? - bearing area of the head of stud or anchor bolt
o fc' = 27.6 MPa — concrete compressive strength
o ¢ = 0.70 - resistance factor
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Shear resistance (ACI 318-14 — 17.5.1)
WVsa=¢-0.6-Asev - futa = 336 kN =2 V= 132 kN

Where:
¢ = 0.65 — resistance factor

Ay = 215mm? - tensile stress area

futa = 400.0 MPa - specified tensile strength of anchor steel:

o futa = min(860 MPa, 1.9 - fyq, fu) ,where:
) fya = 248.2 MPa — specified yield strength of anchor steel
o fy, = 400.0 MPa - specified ultimate strength of anchor steel

Interaction of tensile and shear forces (ACI 318-14 — R17.6)
Utt5/3 + Ut85/3 = 061 < 10

Where:

U, = 0.58 — maximum ratio of factored tensile force and tensile resistance determined from all appropriate failure
modes

U;s =0.39 — maximum ratio of factored shear force and shear resistance determined from all appropriate failure modes

Supplementary reinforcement (ACI 318-14 — 17.4.2.9; ACI 318-14 — 17.5.2.9)
Supplementary reinforcement should resist force of 110.0 kN in tension and 75.8 kN in shear. Only current load effect considered.
Detailed result for A2

Concrete splitting failure during installation should be evaluated by ACI 355.2 requirements.

Anchor tensile resistance (ACI 318-14 — 17.4.1)
®Nso = ¢+ Asen - futa = 603 kN = Ny= 283 kN
Where:
¢ =0.70 — resistance factor
Ase,N = 215mm2 - tensile stress area
futa = 400.0 MPa  — specified tensile strength of anchor steel:
o futa = min(860 MPa, 1.9 - f,q, fu) ,where:

o fya = 248.2 MPa - specified yield strength of anchor steel
o f, = 400.0 MPa - specified ultimate strength of anchor steel
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Concrete pullout resistance (ACI 318-14 — 17.4.3)

G¢Nppn =¢-¥.p-N,= 3421 kN = Ny= 283 kN

Where:
¢ =0.70 — resistance factor
\I/c’ p = 1.00 — modification factor for concrete condition

N, = 488.7 kN - basic concrete pullout strength for headed anchor:

o Ny =8 Apy - fl , where:
o Abrg = 2215 mm? - bearing area of the head of stud or anchor bolt
o fc’ = 27.6 MPa — concrete compressive strength

Concrete sideface blowout resistance (ACI 318-14 — 17.4.4)
$Ng =71, Ngg= 1322 kN 2 Nyp= 283 kN
Where:
T. = 0.64 —reduction factor for anchor close to an edge or multiple anchors with small spacing:

a2 i
6-c,

o142 g
o 7o =min(—, —%), 0.5 <r, <1, where:

o Cq1 = 90 mm - shorter distance from an anchor to an edge
o ¢, = 550 mm — longer distance from an anchor to an edge
o 8 = 150 mm — spacing between anchors

Nsbg = 206.9 kN — concrete side-face blowout strength of headed anchor in tension:

o Ngpy=¢-13.0-co1 -/ Abgr - \/Tc’ , where:

o Abgr = 2215 mm2 - bearing area of the head of stud or anchor bolt
o fi. = 27.6 MPa — concrete compressive strength
o ¢ = 0.70 - resistance factor

Shear resistance (ACl 318-14 — 17.5.1)
Ve =¢-0.6- Ase,V . futa = 336 kN = V= 120 kN
Where:
¢ =065 — resistance factor
Asev =215 mm?2 - tensile stress area

futa = 400.0 MPa - specified tensile strength of anchor steel:

o fute = min(860 MPa, 1.9 - fyq, fu) ,where:
) fya = 248.2 MPa — specified yield strength of anchor steel
o f, = 400.0 MPa — specified ultimate strength of anchor steel
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Interaction of tensile and shear forces (ACI 318-14 — R17.6)
U, +U°% = 046 < 10

Where:

Uy = 0.47 — maximum ratio of factored tensile force and tensile resistance determined from all appropriate failure

modes

U;s = 0.36 — maximum ratio of factored shear force and shear resistance determined from all appropriate failure modes

Supplementary reinforcement (ACI 318-14 — 17.4.2.9; ACI 318-14 — 17.5.2.9)

Supplementary reinforcement should resist force of 110.0 kN in tension and 75.8 kN in shear. Only current load effect considered.

Detailed result for A3

Concrete splitting failure during installation should be evaluated by ACI 355.2 requirements.

Anchor tensile resistance (ACI 318-14 — 17.4.1)
¢Nsa = ¢ : Ase,N : futa = 603 kN =2 Nf = 3.7 kN
Where:
¢ =0.70 — resistance factor

Ase, N =215mm? - tensile stress area

futa = 400.0 MPa — specified tensile strength of anchor steel:

o futa = min(860 MPa,1.9 - fy,, fu) ,where:
o fya = 248.2 MPa - specified yield strength of anchor steel
o fy, = 400.0 MPa — specified ultimate strength of anchor steel

Concrete pullout resistance (ACI 318-14 — 17.4.3)

ON,, =¢-¥.p-N,= 3421 kN = N;= 37 kN

Where:
¢ =0.70 — resistance factor
\I/c, p=1.00 — modification factor for concrete condition

Np = 488.7 KN — basic concrete pullout strength for headed anchor:

o Ny =8 Apy - fr , where:
o Abrg = 2215 mm2 - bearing area of the head of stud or anchor bolt
) fc’ = 27.6 MPa — concrete compressive strength
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Concrete sideface blowout resistance (ACI 318-14 — 17.4.4)
¢Ngp =7c- Ngpg = 1322 kN 2 Ny= 37 kN

Where:

r. = 0.64 - reduction factor for anchor close to an edge or multiple anchors with small spacing:

S
o 7o =min(—L, —54L), 0.5 <r, <1 ,where:

o Cq1 = 90 mm — shorter distance from an anchor to an edge
o Cq2 = 550 mm - longer distance from an anchor to an edge
o 8§ = 150 mm — spacing between anchors

Nsbg = 206.9 kN - concrete side-face blowout strength of headed anchor in tension:

o Ny =¢-13.0- o1 - \/Apy - \/f , where:
o Abgr = 2215 mm2 - bearing area of the head of stud or anchor bolt
o fc’ = 27.6 MPa - concrete compressive strength
o ¢ = 0.70 - resistance factor

Shear resistance (ACI 318-14 — 17.5.1)
Vea =006 Agev - futa= 336 kN 2 V= 115 kN

Where:
¢ =0.65 — resistance factor

Ay =215 mm? — tensile stress area

futa = 400.0 MPa - specified tensile strength of anchor steel:

o fute = min(860 MPa, 1.9 - f,q, fu) , where:
o fya = 248.2 MPa - specified yield strength of anchor steel
o f, = 400.0 MPa — specified ultimate strength of anchor steel

Interaction of tensile and shear forces (ACI 318-14 — R17.6)
UL+ U, = 018 < 10

Where:

U,=006 - maximum ratio of factored tensile force and tensile resistance determined from all appropriate failure

modes

U,; = 0.34 — maximum ratio of factored shear force and shear resistance determined from all appropriate failure modes

Supplementary reinforcement (ACI 318-14 — 17.4.2.9; ACI 318-14 — 17.5.2.9)

Supplementary reinforcement should resist force of 110.0 kN in tension and 75.8 kN in shear. Only current load effect considered.

Detailed result for A4

Concrete splitting failure during installation should be evaluated by ACI 355.2 requirements.

StatiCa“
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Anchor tensile resistance (ACI 318-14 — 17.4.1)
ONgo =¢ - AgeN - futa = 603 kN 2 Ny= 115 kN

Where:
¢ =0.70 — resistance factor

Ase,N = 215mm? - tensile stress area

futa = 400.0 MPa  — specified tensile strength of anchor steel:

s futa = min(860 MPa, 1.9 - fyq, fu) , where:
° fya = 248.2 MPa - specified yield strength of anchor steel

o f, = 400.0 MPa — specified ultimate strength of anchor steel

Concrete pullout resistance (ACI 318-14 — 17.4.3)
ONpp =¢-W.p-Np,= 3421 kN 2 Nfy= 115 kN

Where:
¢ =0.70 — resistance factor
\Ilc’ p = 1.00 — modification factor for concrete condition

Np = 488.7 KN — basic concrete pullout strength for headed anchor:

o Npr =8-Apy- fl , where:
o Abrg = 2215 mm2 - bearing area of the head of stud or anchor bolt
) fc’ = 27.6 MPa — concrete compressive strength

Concrete sideface blowout resistance (ACI| 318-14 — 17.4.4)
¢Ng =7, Ny, = 1322 kN 2 N;= 115 kN

Where:
T. = 0.64 - reduction factor for anchor close to an edge or multiple anchors with small spacing:

R
o 7o =min(—,—), 0.5 <r, <1 ,where:
o Cg1 = 90 mm - shorter distance from an anchor to an edge
o c,9 = 550 mm — longer distance from an anchor to an edge

o 8§ = 150 mm — spacing between anchors

Nsbg = 206.9 KN — concrete side-face blowout strength of headed anchor in tension:

® sb = ¢ +13.0- ca1 - V Abgr : \/ﬁ , Where:

o Abgr = 2215 mm2 - bearing area of the head of stud or anchor bolt
o fc’ = 27.6 MPa — concrete compressive strength
o ¢ = 0.70 - resistance factor
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Shear resistance (ACI 318-14 — 17.5.1)
WVsa=¢-0.6-Asev - futa = 336 kN =2 V= 100 kN

Where:
¢ = 0.65 — resistance factor

A,y = 215mm? - tensile stress area

futa = 400.0 MPa - specified tensile strength of anchor steel:

o futa = min(860 MPa, 1.9 - fyq, fu) ,where:
) fya = 248.2 MPa — specified yield strength of anchor steel
o fy, = 400.0 MPa - specified ultimate strength of anchor steel

Interaction of tensile and shear forces (ACI 318-14 — R17.6)
Utt5/3 + Ut85/3 = 020 < 10

Where:

U, =0.19 —maximum ratio of factored tensile force and tensile resistance determined from all appropriate failure
modes

U;s =0.30 — maximum ratio of factored shear force and shear resistance determined from all appropriate failure modes

Supplementary reinforcement (ACI 318-14 — 17.4.2.9; ACI 318-14 — 17.5.2.9)
Supplementary reinforcement should resist force of 110.0 kN in tension and 75.8 kN in shear. Only current load effect considered.
Detailed result for A5

Concrete splitting failure during installation should be evaluated by ACI 355.2 requirements.

Anchor tensile resistance (ACI 318-14 — 17.4.1)
®Nso = ¢+ Asen - futa = 603 kN = Ny= 276 kN
Where:
¢ =0.70 — resistance factor
Ase,N = 215mm2 - tensile stress area
futa = 400.0 MPa — specified tensile strength of anchor steel:
o futa = min(860 MPa, 1.9 - f,q, fu) , where:

o fya = 248.2 MPa - specified yield strength of anchor steel
o f, = 400.0 MPa - specified ultimate strength of anchor steel
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Concrete pullout resistance (ACI 318-14 — 17.4.3)

GdNppn =¢-¥.p-N,= 3421 kN = Ny= 276 kN

Where:
¢ =0.70 — resistance factor
\I/c’ p = 1.00 — modification factor for concrete condition

N, = 488.7 kN - basic concrete pullout strength for headed anchor:

o Ny =8 Apy - fl , where:
o Abrg = 2215 mm? - bearing area of the head of stud or anchor bolt
o fc’ = 27.6 MPa — concrete compressive strength

Concrete sideface blowout resistance (ACI 318-14 — 17.4.4)
dNg =71, Ngg= 1322 kN 2 Nyp= 276 kN
Where:
T. = 0.64 —reduction factor for anchor close to an edge or multiple anchors with small spacing:

a2 i
6-c,

o142 g
o 7o =min(—, —%), 0.5 <r, <1, where:

o Cq1 = 90 mm - shorter distance from an anchor to an edge
o ¢4 = 550 mm — longer distance from an anchor to an edge
o 8 = 150 mm — spacing between anchors

Nsbg = 206.9 kN — concrete side-face blowout strength of headed anchor in tension:

o Njp=¢-13.0-co1 -/ Abgr - \/Tc’ , where:

o Abgr = 2215 mm2 - bearing area of the head of stud or anchor bolt
o fi. = 27.6 MPa — concrete compressive strength
o ¢ = 0.70 - resistance factor

Shear resistance (ACl 318-14 — 17.5.1)
WVig=0-06-Ayy - fua= 336 kN =2 V= 86 kN
Where:
¢ =065 — resistance factor
Asev =215 mm?2 - tensile stress area

futa = 400.0 MPa - specified tensile strength of anchor steel:

o fute = min(860 MPa, 1.9 - fyq, fu) ,where:
) fya = 248.2 MPa — specified yield strength of anchor steel
o f, = 400.0 MPa — specified ultimate strength of anchor steel
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Interaction of tensile and shear forces (ACI 318-14 — R17.6)
UL +U°% = 037 < 10

Where:

Uy = 0.46 — maximum ratio of factored tensile force and tensile resistance determined from all appropriate failure

modes

U;s = 0.25 - maximum ratio of factored shear force and shear resistance determined from all appropriate failure modes

Supplementary reinforcement (ACI 318-14 — 17.4.2.9; ACI 318-14 — 17.5.2.9)

Supplementary reinforcement should resist force of 110.0 kN in tension and 75.8 kN in shear. Only current load effect considered.

Detailed result for A6

Concrete splitting failure during installation should be evaluated by ACI 355.2 requirements.

Anchor tensile resistance (ACI 318-14 — 17.4.1)
$Nyy = ¢+ Ase,N “futa = 60.3 kN 2 Nf = 43 kN
Where:
¢ =0.70 — resistance factor

Ase, N =215mm? - tensile stress area

futa = 400.0 MPa — specified tensile strength of anchor steel:

o futa = min(860 MPa,1.9 - fy,, fu) ,where:
o fya = 248.2 MPa - specified yield strength of anchor steel
o fy, = 400.0 MPa — specified ultimate strength of anchor steel

Concrete pullout resistance (ACI 318-14 — 17.4.3)

¢an:¢'qlc,P'Np: 3421 kN =2 Nf: 4.3 kN

Where:
¢ =0.70 — resistance factor
\I/c, p=1.00 — modification factor for concrete condition

Np = 488.7 KN — basic concrete pullout strength for headed anchor:

o Ny =8 Apy - fr , where:
o Abrg = 2215 mm2 - bearing area of the head of stud or anchor bolt
) fc’ = 27.6 MPa — concrete compressive strength
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Concrete sideface blowout resistance (ACI 318-14 — 17.4.4)
¢Ngp =7c- Ngpg = 1322 kN 2 Ny= 43 kN

Where:

r. = 0.64 - reduction factor for anchor close to an edge or multiple anchors with small spacing:

S
o 7o =min(—L, —4L), 0.5 <r, <1, where:

o Cq1 = 90 mm — shorter distance from an anchor to an edge
o Cq2 = 550 mm — longer distance from an anchor to an edge
o 8§ = 150 mm - spacing between anchors

Nsbg = 206.9 kN - concrete side-face blowout strength of headed anchor in tension:

o Ny =¢-13.0-co1 - \/Apy - \/f , where:
o Abgr = 2215 mm? - bearing area of the head of stud or anchor bolt
o fc’ = 27.6 MPa - concrete compressive strength
o ¢ = 0.70 - resistance factor

Shear resistance (ACI 318-14 — 17.5.1)
Voo =006 Asev - futa = 336 kN = V= 88 kN

Where:
¢ =0.65 — resistance factor

Ay =215 mm? — tensile stress area

futa = 400.0 MPa - specified tensile strength of anchor steel:

o fute = min(860 MPa, 1.9 - f,q, fu) , where:
o fya = 248.2 MPa - specified yield strength of anchor steel
o f, = 400.0 MPa — specified ultimate strength of anchor steel

Interaction of tensile and shear forces (ACI 318-14 — R17.6)
UL+ U0, = 012 < 10

Where:

U, =007 - maximum ratio of factored tensile force and tensile resistance determined from all appropriate failure

modes

U,; = 0.26 — maximum ratio of factored shear force and shear resistance determined from all appropriate failure modes

Supplementary reinforcement (ACI 318-14 — 17.4.2.9; ACI 318-14 — 17.5.2.9)

Supplementary reinforcement should resist force of 97.5 kN in tension and 66.6 kN in shear. Only current load effect considered.

Detailed result for A7

StatiCa“
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Anchor tensile resistance (ACI 318-14 — 17.4.1)
ONgo =¢ - Age N - futa = 603 kN 2 Ny= 00 kN
Where:
¢ =0.70 — resistance factor
Ase,N = 215mm? - tensile stress area
futa = 400.0 MPa — specified tensile strength of anchor steel:
o futa = min(860 MPa,1.9 - fy,, fu) ,where:
o fya = 248.2 MPa - specified yield strength of anchor steel
o f, = 400.0 MPa — specified ultimate strength of anchor steel
Concrete pullout resistance (ACI 318-14 — 17.4.3)
ONpn =¢-Vep-Npy= 3421 kN = Ny= 0.0 kN
Where:
¢ =0.70 — resistance factor
\Ilc’ p = 1.00 — modification factor for concrete condition
Np = 488.7 KN — basic concrete pullout strength for headed anchor:
o Ny =8 Apy- fl , where:
o Abrg = 2215 mm2 - bearing area of the head of stud or anchor bolt
) fc’ = 27.6 MPa — concrete compressive strength
Shear resistance (ACl 318-14 — 17.5.1)
Voo =0-06-Agev - fura = 336 KN =2 V= 72 kN
Where:
¢ = 0.65 — resistance factor
Ase,v =215 mm? - tensile stress area
futa = 400.0 MPa - specified tensile strength of anchor steel:
o fute = min(860 MPa, 1.9 - fyq, fu) , where:
o fya = 248.2 MPa — specified yield strength of anchor steel
o f, = 400.0 MPa — specified ultimate strength of anchor steel
Interaction of tensile and shear forces (ACI 318-14 — R17.6)
U, +U°% = 008 < 10
Where:
Uy = 0.00 — maximum ratio of factored tensile force and tensile resistance determined from all appropriate failure

modes

U;s = 0.21 — maximum ratio of factored shear force and shear resistance determined from all appropriate failure modes

Supplementary reinforcement (ACI 318-14 — 17.4.2.9; ACI 318-14 — 17.5.2.9)

Supplementary reinforcement should resist force of 110.0 kN in tension and 75.8 kN in shear. Only current load effect considered.
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Detailed result for A8
Anchor tensile resistance (ACI 318-14 — 17.4.1)
ONsog = ¢ - Agen - futa = 603 kN 2 Nf= 00 kN
Where:
¢ =0.70 — resistance factor
AN = 215mm? -~ tensile stress area
fute = 400.0 MPa — specified tensile strength of anchor steel:
o futa = min(860 MPa, 1.9 - f,q, fu) ,where:
o fya = 248.2 MPa — specified yield strength of anchor steel
o fu = 400.0 MPa - specified ultimate strength of anchor steel
Concrete pullout resistance (ACl 318-14 — 17.4.3)
ONpn =¢-Vep-Npy= 3421 kN 2 Ny= 00 kN
Where:
¢ =0.70 — resistance factor
v, p=1.00 — modification factor for concrete condition
Np = 488.7 kKN - basic concrete pullout strength for headed anchor:
o Npp =8 Apyg- fl, where:
o Abrg = 2215 mm2 - bearing area of the head of stud or anchor bolt
o f! = 27.6 MPa - concrete compressive strength
Shear resistance (ACl 318-14 — 17.5.1)
Vo =0-0.6-Ay - fua= 336 kN =2 V= 50 kN
Where:
¢ = 0.65 — resistance factor
Ase,v = 215mm?2 - tensile stress area
futa = 400.0 MPa - specified tensile strength of anchor steel:
o fute = min(860 MPa, 1.9 - fyq, fu) ,where:
) fya = 248.2 MPa — specified yield strength of anchor steel
o f, = 400.0 MPa — specified ultimate strength of anchor steel
Interaction of tensile and shear forces (ACI 318-14 — R17.6)
U+ U = 004 < 10
Where:
Uy = 0.00 - maximum ratio of factored tensile force and tensile resistance determined from all appropriate failure

modes

Uis = 0.15 — maximum ratio of factored shear force and shear resistance determined from all appropriate failure modes
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Supplementary reinforcement (ACI 318-14 — 17.4.2.9; ACI 318-14 — 17.5.2.9)

Supplementary reinforcement should resist force of 110.0 kN in tension and 75.8 kN in shear. Only current load effect considered.

Detailed result for A9

Concrete splitting failure during installation should be evaluated by ACI 355.2 requirements.

Anchor tensile resistance (ACI 318-14 — 17.4.1)
ONgo =¢ - Age N - futa = 603 kN 2 Ny= 01 kN

Where:
¢ =0.70 — resistance factor

A, v =215mm? —tensile stress area

futa = 400.0 MPa - specified tensile strength of anchor steel:

¢ futa = min(860 MPa, 1.9 - f,q, fu) ., where:

o fya = 248.2 MPa - specified yield strength of anchor steel
o f, = 400.0 MPa — specified ultimate strength of anchor steel

Concrete pullout resistance (ACI 318-14 — 17.4.3)
ONprn =¢-Vep-Npy= 3421 kN = Ny= 01 kN

Where:
¢ =0.70 — resistance factor
\I/c’ p = 1.00 — modification factor for concrete condition

N, = 488.7kN - basic concrete pullout strength for headed anchor:

o Ny =8 Apy- fl, where:
o Abrg = 2215 mm2 - bearing area of the head of stud or anchor bolt
o fé = 27.6 MPa — concrete compressive strength

Caleulate yesterday's estimate.
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Concrete sideface blowout resistance (ACI 318-14 — 17.4.4)
¢Ngp =7c- Ngpg = 1322 kN = Ny= 01 kN

Where:

r. = 0.64 - reduction factor for anchor close to an edge or multiple anchors with small spacing:

R
o 7. =min(—L, —54L), 0.5 <r, <1 ,where:

o ¢q1 = 90 mm — shorter distance from an anchor to an edge
o Cq2 = 550 mm — longer distance from an anchor to an edge
o 8§ = 150 mm — spacing between anchors

Nsbg = 206.9 kN - concrete side-face blowout strength of headed anchor in tension:

o Ny =¢-13.0-co1 - \/Apy - /f , where:
o Abgr = 2215 mm2 - bearing area of the head of stud or anchor bolt
o fc’ = 27.6 MPa - concrete compressive strength
o ¢ = 0.70 - resistance factor

Shear resistance (ACI 318-14 — 17.5.1)
WVea =006 Asev - futa = 336 kN =2 V= 65 kN

Where:
¢ =0.65 — resistance factor

Ay =215mm? - tensile stress area

futa = 400.0 MPa - specified tensile strength of anchor steel:

o fute = min(860 MPa, 1.9 - f,q, fu) , where:
o fya = 248.2 MPa - specified yield strength of anchor steel
o f, = 400.0 MPa — specified ultimate strength of anchor steel

Interaction of tensile and shear forces (ACI 318-14 — R17.6)
UL+ U, = 006 < 10

Where:

U, =000 - maximum ratio of factored tensile force and tensile resistance determined from all appropriate failure

modes

U,; = 0.19 — maximum ratio of factored shear force and shear resistance determined from all appropriate failure modes

Supplementary reinforcement (ACI 318-14 — 17.4.2.9; ACI 318-14 — 17.5.2.9)

Supplementary reinforcement should resist force of 97.5 kN in tension and 66.6 kN in shear. Only current load effect considered.

StatiCa“

Caleulate yesterday's estimates
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Welds
ltem Edge Xu [rrt1vrvn] [mwm] [mLm] [n::n] Loads [kl:] ?:(E']‘ [g:] t:/t‘]’ Detailing Status
M2-w2 SP2 E70xx 4354n 4500N 123 8 LE1 55 73 754 404 OK OK
E70xx 4354n 4500N 123 8 LE1 54 72 752 403 OK OK
SP1 SP2 E70xx 4354n 4500N 74 8 LE1 3.2 74 436 229 OK OK
E70xx 4354n 4500N 74 8 LE1 2.1 74 282 136 OK OK
SP1 RIB1 E70xx 4354n 4500N 70 12 LE2 14 105 129 0.0 OK OK
E70xx 4354n 4500N 70 12 LE2 14 105 13.6 50 OK OK
M2-w 1 RIB1 E70xx 4354n 4500N 170 9 LE1 0.6 7.8 8.2 0.0 OK OK
E70xx 4354n 4500N 169 9 LE1 0.4 7.4 5.3 0.0 OK OK
SP1 RIB2 E70xx 4354n 4500N 74 8 LE1 25 74 340 176 OK OK
E70xx 4354n 4500N 74 8 LE1 4.2 74 564 316 OK OK
M2-w3 RIB2 E70xx 4354N 4500\ 130 8 LE1 4.7 73 64.0 332 OK OK
E70xx 43.54n 4500N 130 8 LE1 4.8 73 66.1 341 OK OK
SP1 M2 E70xx 4566h 4800N 639 7 LE1 4.8 94 511 312 OK OK
E70xx 4566h 48.00N 640 7 LE1 71 94 752 507 OK OK
Design data
Material [:Ae;;]
E70xx 482.6

Detailed result for M2-w 2 / SP2 - 1
Weld resistance check (AISC 360-22 — J2-4)

¢Rn:¢'an'Awe: 7.3 kN = Fn: 55 kN

Where:
F,,,, = 3354 MPa - nominal stress of weld material:

e Fouy=0.6-Frxx-(1+0.5-sin59) , where:
o Fgpxx = 482.6 MPa — electrode classification number, i.e. minimum specified tensile strength

o 6 = 27.7° — angle of loading measured from the weld longitudinal axis

Aye =29 mm?2 - effective area of weld critical element

¢ =0.75 — resistance factor for welded connections
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Base metal capacity check (AISC 360-22 — J2-2)
¢R, = ¢- Fupy - Apy =

Where:

74 kN = F, =

55 kN

F,By = 240.0 MPa — nominal stress of the base metal:

nem = 0.6 - F, , where:
o F,, = 400.0 MPa - tensile strength of the connected material

Apyr = 41 mm2 - cross-sectional area of base metal:

o Apy = Aye- V2 , where:

o Aye = 29 mm? — effective area of weld critical element

¢ = 0.75 - resistance factor for welded connections

Detailed result for M2-w 2 / SP2 - 2
Weld resistance check (AISC 360-22 — J2-4)
¢Rn:¢'an'Awe

= 72 kN =2 F,= 54 kN

Where:
F,., = 331.9MPa - nominal stress of weld material:

e F,,=06-Fgxx-(1+0.5-sin'*0) , where:

o Fgpxx = 482.6 MPa — electrode classification number, i.e. minimum specified tensile strength
o 6 = 26.1° — angle of loading measured from the weld longitudinal axis

A, =29 mm2 - effective area of weld critical element

¢ =0.75 — resistance factor for welded connections

Base metal capacity check (AISC 360-22 — J2-2)
¢Rn :¢'FnBM'ABM =
Where:

F,py = 240.0 MPa

74 kN 2 F, =

54 kN

— nominal stress of the base metal:

nBM = 0.6 - F, , where:
o [, = 400.0 MPa - tensile strength of the connected material
Ay =41 mm?2 - cross-sectional area of base metal:
o Ay = Aue - V2 , where:

o Aye = 29 mm? — effective area of weld critical element

¢ = 0.75 - resistance factor for welded connections
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Detailed result for SP1/SP2 - 1
Weld resistance check (AISC 360-22 — J2-4)

R, =¢ - Fry-Ape= 89 kN 2 F,= 32 kN
Where:

F,., = 408.0 MPa — nominal stress of weld material:

e F,,=06-Fgxx-(1+0.5-sin'%0) , where:

o Fgpxx = 482.6 MPa — electrode classification number, i.e. minimum specified tensile strength
o 6 = 61.0° — angle of loading measured from the weld longitudinal axis

Aye =29 mm? — effective area of weld critical element

¢ =0.75 — resistance factor for welded connections

Base metal capacity check (AISC 360-22 — J2-2)
¢R, = ¢ - Fopyy-Apy = 74 kN 2 F, = 32 kN

Where:

F,.gyr = 240.0 MPa — nominal stress of the base metal:

e Fopy =0.6- F, ,where:
o F, = 400.0 MPa - tensile strength of the connected material

Apyr = 41 mm? - cross-sectional area of base metal:

o Ay = Aye - V2, where:
o Aye = 29 mm? — effective area of weld critical element

¢ = 0.75 - resistance factor for welded connections

Detailed result for SP1/SP2 - 2
Weld resistance check (AISC 360-22 — J2-4)

¢Rn:¢'an'Awe: 9.1 kN =2 Fn: 2.1 kN

Where:

F,,, = 416.5 MPa - nominal stress of weld material:

e Fry =0.6-Fgxx - (1+0.5-sin'0) , where:

o Fgxx = 482.6 MPa — electrode classification number, i.e. minimum specified tensile strength
o 0 = 66.4° — angle of loading measured from the weld longitudinal axis

Aye =29 mm?2 - effective area of weld critical element

¢ =075 — resistance factor for welded connections

tiCa®

Caleulate yesterday's estimate.
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Base metal capacity check (AISC 360-22 — J2-2)
¢R, = ¢- Fupy - Apy =

Where:

74 kN = F, =

21 kN

F,By = 240.0 MPa — nominal stress of the base metal:

nem = 0.6 - F, , where:
o F,, = 400.0 MPa - tensile strength of the connected material

Apyr = 41 mm2 - cross-sectional area of base metal:

o Apy = Aye- V2 , where:

o Aye = 29 mm? — effective area of weld critical element

¢ = 0.75 - resistance factor for welded connections

Detailed result for SP1/RIB1 - 1
Weld resistance check (AISC 360-22 — J2-4)

R, = ¢ Fry-Aye = 1.8 kN =2 F, =

1.4 kN
Where:

F,, = 382.3 MPa - nominal stress of weld material:

e F,,=06-Fgxx-(1+0.5-sin*0) , where:

o Fgxx = 482.6 MPa - electrode classification number, i.e. minimum specified tensile strength
o 6 = 48.0° — angle of loading measured from the weld longitudinal axis

Aye = 41 mm?2 - effective area of weld critical element

¢ =0.75 — resistance factor for welded connections

Base metal capacity check (AISC 360-22 — J2-2)
¢Rn :¢'FnBM'ABM =
Where:

F,py = 240.0 MPa

105 kN = F, =

1.4 kN

— nominal stress of the base metal:

nM = 0.6 - F, , where:
o [, = 400.0 MPa - tensile strength of the connected material
Apy = 58 mm?  — cross-sectional area of base metal:
o Apy = Aye V2 , where:

o Aye = 41 mm? — effective area of weld critical element

¢ = 0.75 - resistance factor for welded connections
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Detailed result for SP1/RIB1 - 2
Weld resistance check (AISC 360-22 — J2-4)

Ry =¢ Foy-Aye= M7 kN =2 F,= 14 kN
Where:

F,., = 379.6 MPa — nominal stress of weld material:

e F,,=06-Fgxx-(1+0.5-sin%0) , where:

o Frpxx = 482.6 MPa — electrode classification number, i.e. minimum specified tensile strength
o 6 = 46.8° — angle of loading measured from the weld longitudinal axis

Ape = 41 mm?2 - effective area of weld critical element

¢ =0.75 — resistance factor for welded connections

Base metal capacity check (AISC 360-22 — J2-2)
¢R,=¢-Fopy- Ay = 105 kN 2 F,= 14 kN

Where:

F,.gyr = 240.0 MPa — nominal stress of the base metal:

e Fopy =0.6- F, ,where:
o F, = 400.0 MPa - tensile strength of the connected material

Ay =58 mm2 - cross-sectional area of base metal:

o Apy = Aye - V2, where:
o Aye = 41 mm? — effective area of weld critical element

¢ = 0.75 - resistance factor for welded connections

Detailed result for M2-w 1 / RIB1 - 1
Weld resistance check (AISC 360-22 — J2-4)

¢Rn:¢'an'Awe: 7.8 kN = Fn: 0.6 kN

Where:

F,,, = 310.0 MPa - nominal stress of weld material:

e Fry =0.6-Fgxx - (1+0.5-sin'0) , where:

o Fgxx = 482.6 MPa — electrode classification number, i.e. minimum specified tensile strength
o 0 = 15.7° —angle of loading measured from the weld longitudinal axis

Aye =33 mm?2 - effective area of weld critical element

¢ =075 — resistance factor for welded connections

tiCa®

Caleulate yesterday's estimate.
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Base metal capacity check (AISC 360-22 — J2-2)
¢R, = ¢- Fupy - Apy =

Where:

85 kN = F, =

0.6 kN

F,By = 240.0 MPa — nominal stress of the base metal:

nem = 0.6 - F, , where:
o F,, = 400.0 MPa - tensile strength of the connected material

Apyr = 47 mm2 - cross-sectional area of base metal:

o Apy = Aye- V2 , where:

o Aye = 33 mm? — effective area of weld critical element

¢ = 0.75 - resistance factor for welded connections

Detailed result for M2-w 1 / RIB1 - 2
Weld resistance check (AISC 360-22 — J2-4)
¢Rn:¢'an'Awe:

74 kN =2 F,= 04 kN

Where:

F,, = 296.2 MPa - nominal stress of weld material:

e F,,=06-Fgxx-(1+0.5-sin%0) , where:

o Fgxx = 482.6 MPa - electrode classification number, i.e. minimum specified tensile strength
o 6 = 7.3° —angle of loading measured from the weld longitudinal axis

A, =33mm2 - effective area of weld critical element

¢ =0.75 — resistance factor for welded connections

Base metal capacity check (AISC 360-22 — J2-2)
¢Rn :¢'FnBM'ABM =
Where:

F,py = 240.0 MPa

85 kN =2 F, =

04 kN

— nominal stress of the base metal:

nBM = 0.6 - F, , where:
o [, = 400.0 MPa - tensile strength of the connected material
Apy = 47 mm2 - cross-sectional area of base metal:
o Ay = Awe - V2 , where:

o Aye = 33 mm? — effective area of weld critical element

¢ = 0.75 - resistance factor for welded connections
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Detailed result for SP1/RIB2 - 1
Weld resistance check (AISC 360-22 — J2-4)

OR,=¢ Fpy-Awe= 94 kN = F, = 25 kN
Where:

F,., = 429.0 MPa - nominal stress of weld material:

e F,,=06-Fgxx-(1+0.5-sin'%0) , where:

o Fgpxx = 482.6 MPa — electrode classification number, i.e. minimum specified tensile strength
o 6 = 77.2° —angle of loading measured from the weld longitudinal axis

Aye =29 mm? — effective area of weld critical element

¢ =0.75 — resistance factor for welded connections

Base metal capacity check (AISC 360-22 — J2-2)
¢R, = ¢ - Fopyy-Apy = 74 kN 2 F,= 25 kN

Where:

F,.gyr = 240.0 MPa — nominal stress of the base metal:

e Fopy =0.6- F, ,where:
o F, = 400.0 MPa - tensile strength of the connected material

Apy = 41 mm? - cross-sectional area of base metal:

o Apy = Aye - V2, where:
o Aye = 29 mm? — effective area of weld critical element

¢ = 0.75 - resistance factor for welded connections

Detailed result for SP1/RIB2 - 2
Weld resistance check (AISC 360-22 — J2-4)

¢Rn:¢'an'Awe: 94 kN =2 Fn: 4.2 kN

Where:

F,,, = 431.9 MPa - nominal stress of weld material:

e Fry =0.6-Fgxx - (1+0.5-sin'0) , where:

o Fgxx = 482.6 MPa — electrode classification number, i.e. minimum specified tensile strength
o 0 = 81.4° —angle of loading measured from the weld longitudinal axis

Aye =29 mm?2 - effective area of weld critical element

¢ =075 — resistance factor for welded connections

tiCa®

Caleulate yesterday's estimate.
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Base metal capacity check (AISC 360-22 — J2-2)
¢R, = ¢- Fupy - Apy =

Where:

74 kN = F, =

4.2 kN

F,By = 240.0 MPa — nominal stress of the base metal:

nem = 0.6 - F, , where:
o F,, = 400.0 MPa - tensile strength of the connected material

Apyr = 41 mm2 - cross-sectional area of base metal:

o Apy = Aye- V2 , where:

o Aye = 29 mm? — effective area of weld critical element

¢ = 0.75 - resistance factor for welded connections

Detailed result for M2-w 3 / RIB2 - 1
Weld resistance check (AISC 360-22 — J2-4)
¢Rn:¢'an'Awe

= 77 kN =2 F,= 47 kN

Where:
F,., = 360.0 MPa — nominal stress of weld material:

e F,,=06-Fgxx-(1+0.5-sin'*0) , where:

o Fgxx = 482.6 MPa — electrode classification number, i.e. minimum specified tensile strength
o 6 = 38.2° —angle of loading measured from the weld longitudinal axis

A, e =29 mm2 - effective area of weld critical element

¢ =0.75 — resistance factor for welded connections

Base metal capacity check (AISC 360-22 — J2-2)
¢Rn :¢'FnBM'ABM =
Where:

F,py = 240.0 MPa

73 kN =2 F, =

4.7 kN

— nominal stress of the base metal:

nBM = 0.6 - F, , where:
o [, = 400.0 MPa - tensile strength of the connected material
Apyr = 40 mm?2 - cross-sectional area of base metal:
o Ay = Awe - V2 , where:

o Aye = 29 mm? — effective area of weld critical element

¢ = 0.75 - resistance factor for welded connections
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Detailed result for M2-w 3 / RIB2 - 2
Weld resistance check (AISC 360-22 — J2-4)

R, =¢ - Fry-Ave= 76 kN 2 F,= 48 kN
Where:

F,., = 356.2 MPa - nominal stress of weld material:

e F,,=06-Fgxx-(1+0.5-sin%0) , where:

o Fgpxx = 482.6 MPa — electrode classification number, i.e. minimum specified tensile strength
o 6 = 36.6° — angle of loading measured from the weld longitudinal axis

Aye =29 mm?2 — effective area of weld critical element

¢ =0.75 — resistance factor for welded connections

Base metal capacity check (AISC 360-22 — J2-2)
¢R, = ¢ - Fopyy-Apy = 73 kN 2 F, = 48 kN

Where:

F,.gyr = 240.0 MPa — nominal stress of the base metal:

e Fopy =0.6- F, ,where:
o F, = 400.0 MPa - tensile strength of the connected material

Ay = 40 mm? - cross-sectional area of base metal:

o Apy = Aye - V2, where:
o Aye = 29 mm? — effective area of weld critical element

¢ = 0.75 - resistance factor for welded connections

Detailed result for SP1/M2 - 1
Weld resistance check (AISC 360-22 — J2-4)

¢Rn:¢'an'Awe: 96 kN = Fn: 4.8 kN

Where:

F,,, = 344.6 MPa - nominal stress of weld material:

e Fry =0.6-Fgxx - (1+0.5-sin'0) , where:

o Fgxx = 482.6 MPa — electrode classification number, i.e. minimum specified tensile strength
o 0 = 31.6° —angle of loading measured from the weld longitudinal axis

Aye =37 mm2 - effective area of weld critical element

¢ =075 — resistance factor for welded connections

tiCa®

Caleulate yesterday's estimate.
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Base metal capacity check (AISC 360-22 — J2-2)
¢R, = ¢- Fupy - Apy =

Where:

94 kN = F, =

4.8 kN

F,By = 240.0 MPa — nominal stress of the base metal:

npm = 0.6 - F, , where:
o F,, = 400.0 MPa - tensile strength of the connected material

Apyr =52 mm2 - cross-sectional area of base metal:

o Apy = Aye- V2 , where:

o Aye = 37 mm? — effective area of weld critical element

¢ = 0.75 - resistance factor for welded connections

Detailed result for SP1/ M2 - 2
Weld resistance check (AISC 360-22 — J2-4)

R, = ¢ Fry - Aye = 101 kN 2 F, =

7.1 kN
Where:

F,., = 363.9 MPa - nominal stress of weld material:

e F,,=06-Fgxx-(1+0.5-sin'*0) , where:

o Fgxx = 482.6 MPa - electrode classification number, i.e. minimum specified tensile strength
o 6 = 39.9° —angle of loading measured from the weld longitudinal axis

A, =37 mm? - effective area of weld critical element

¢ =0.75 — resistance factor for welded connections

Base metal capacity check (AISC 360-22 — J2-2)
¢Rn :¢'FnBM'ABM =
Where:

F,py = 240.0 MPa

94 kN =2 F, =

7.1 kN

— nominal stress of the base metal:

nM = 0.6 - F, , where:
o [, = 400.0 MPa - tensile strength of the connected material
Apy = 52 mm? - cross-sectional area of base metal:
o Apy = Aye V2 , where:

o Aye = 37 mm? — effective area of weld critical element

¢ = 0.75 - resistance factor for welded connections
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Concrete block

Item Loads A12 A22 g
[mm?] [mm?] [MPa]
CB1 LE1 22105 44750 1.1

Detailed result for CB 1
Concrete block compressive resistance check (AISC 360-22 — J8)

Gefpmaz = 217 MPa 2 o= 1.1 MPa

Where:
fpmaz = 33.4 MPa - concrete block design bearing strength:

o fpmae =085 fi- ﬁ—f <1.7- fl , where:

o f! = 27.6 MPa — concrete compressive strength

¢fp,max Ut

[MPa] [%]

21.7

o A; = 22105 mm? — base plate area in contact with concrete surface

o Ay = 44750 mm? — concrete supporting surface

¢. = 0.65 - resistance factor for concrete

Buckling

Buckling analysis was not calculated.

Steel
Total weight
Steel grade
g [ka]

A36 18.77

Bolts
Total weight
Bolt assembl
y [k]

3/4 F1554 Gr.36 3.40

Welds
Throat thickness Leg size Total weight
Weld type
P [mm] [mm] [ka]

Fillet weld 5.66 8.00 0.32

Fillet weld 3.54 5.00 0.13
Hole drilling

Bolt assembly cost Percentage of bolt assembly cost
[USS$] [%]
20.39 30.0

Unit cost
[US$/kg]

2.50

Unit cost
[US$/kg]

6.00

Unit cost
[US$/kg]

45.00
45.00

5.1

Sta

Caleulate yesterday's estimate.

OK

Status

Cost
[US$]

46.93

Cost
[USS]

20.39

Cost
[USS]

14.57
5.70

Cost
[USS]

6.12

tiCa®
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Cost summary

Cost estimation summary

Total estimated cost

Bill of material

Manufacturing operations

Plates

Name ] Shape Nr.
PR

SP1  P12.70x400-440 (A36) + + + 1
+ + +

CUT1

SP2 P6.35x146-97 (A36)

RIB1  P6.35x221-150 (A36) \ 1
é

RIB2 P6.35x84-119 (A36)

Symbol explanation

Welds
[mm]

Doubile fillet: 8.00

Double fillet: 5.00

Doubile fillet: 5.00

Fillet weld leg size of weld
Welds
. Throat thickness
Type Material [mm]
Double fillet E70xx 5.66
Doubile fillet E70xx 3.54
Anchors
Name Length Drill length
[mm] [mm]
3/4 F1554 Gr.36 413 400

//#/==] StatiCa*®
Calculate yesterday’s estimates
Cost
[US$]
93.71
Length Bolts Nr.
[mm]
3/4 F1554 Gr.36 9
645
241
205
Leg size Length
[mm] [mm]
8.00 645
5.00 645
Count
9
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Drawing

SP1

P12.70x440-400 (A36)

StatiCa“

Caleulate yesterday's estimate.
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Symbol explanation

Symbol

b

OEd
Ep|

O¢,Ed

¢Nsb

Explanation

Plate thickness

Equivalent stress

Plastic strain

Contact stress

Yield strength

Limit of plastic strain

Tension force

Resultant of bolt shear forces Vy and Vz in shear planes
Pullout strength in tension - ACI 318-14 — 17.4.3

Concrete side-face blowout strength in tension - ACI 318-14 — 17.4.4

Utilization in tension

Utilization in shear

Utilization in tension and shear

Steel strength of anchor in tension - ACI 318-14 — 17.4.1
Steel strength of anchor in shear - ACI 318-14 - 17.5.1
Throat thickness of weld

Leg size of weld

Length of weld

Length of weld critical element

Force in weld critical element

Weld resistance - AISC 360-22 — J2-4

Utilization

Weld capacity estimation

Fillet weld

Ultimate strength as rated by electrode classification number

Loaded area

Supporting area

Average stress in concrete
Concrete bearing resistance
Cross-section size

Local cross-section deformation

Allowed deformation

//#[=[=] StatiCa°®
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Code settings

Item
Friction coefficient - concrete
Friction coefficient in slip-resistance
Limit plastic strain
Detailing
Distance between bolts [d]
Concrete breakout resistance check
Base metal capacity check at weld fusion face

Deformation at bolt hole at service load is design
consideration

Cracked concrete
Local deformation check

Local deformation limit

Geometrical nonlinearity (GMNA)

Value Unit
040 -
030 -
0.05 -
Yes

266 -
None

Yes

Yes

Yes
Yes
0.03 -

Yes

//#[=[=] StatiCa°®
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Reference
ACI 349-01 -B.6.1.4
AISC 360-22 — J3.9

AISC 360-22 — J3.4

AISC 360-22 — J2-2
AISC 360-22 — J3.11

ACI 318-14 — 17

CIDECTDG1,3-1.1

Analysis with large deformations for hollow section
joints
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