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* In this tutorial, AISC 360-10 Bolts (14th, 2010) Check is reviewed in details.
+ Aplate model (bolts modeled as beams) structure has been used as a start FEM model.
* An Extreme table, showing the worst result on selection, has been created;

» Criteria Plot with Utilization factor overall has been previewed
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Open a Starter Model SD Iz
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A Project

SDCM

FIER

4 @ Views (1)
@ 1. Default View
I B Model
- BB Recognition
4 [ Jobs (1)
) E 1.5tatical calculation
4 ‘& Individual Loads (3)
‘& 1.5tatic Structural - step #1
‘& 2.5tatic Structural - step #2
‘& 3.5tatic Structural - step #3
*% Predefined Load Cases (0]
4+ Load Sets (8)
+#+ 1.Load Set 1
¥+ 2.Load Set 2
++ 3.Load Set 3
++ 4.Load Set 4
¥+ 5.Load Set 5
¥+ 6.Load Set 6
+¥+ 7.Load Set 7
++ B.Load Set 8
4 oad Groups (1)
H 1 Overall
FG Fatigue Groups (0)
B Tables (0)
A Plots (0)
I % Tools
Standards (0)
8 Post-Processing
|2 Ontimizatinne (0)

{:l Project®

=8 Model (A4)

..... /\B] Geometry Imports
----- /T8 Geometry
----- - @ Materials
----- v g Cross Sections
----- ». s Coordinate Systems
; -+ Connections
&0 Mesh
./0 SDC: Unknown
=L Static Structural (A5)
------- » Hﬂ Analysis Settings
....... » ﬁr Fy
: fﬁr Fx
i \fﬁr Fx
....... o/ #, Simply Supported
El- % Solution (A6)
i Vm Solution Information
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Run Analysis SD Iz
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Go to Home section on the Ribbon. St R Tmn Brroh o
™ > [} Results Manager | ‘& Governing Loads E] SDC AP Console
w/ O [ Export Results | 77, Peak Finder =4 7 Run Script
Update Model  View Analyze  Report Layout W@F Optimization 43 Run P S
N @ Freebody ; redefined Script
Press > on the toolbar to analyze job. - Resut Post Processing e
I @ Views (2)
F a m’;'nmm D h | Title Statical calculation |
4 & Jobs (1) Description | |V|
I [ 1.5tatical calculation
I % Tools Selecti
Standards (0) on
I g2 Post-Processing Analysis ik S ! IEI
[£] Optimizations (0) )
[ Reports (0) TS FEDT + All Entities
[] Modal Force [] Contact Miscellaneous
[[] Beam Section [] General Miscellaneous
Hot Spot Stress
[] Use Simple Stresses outside Locations
[] Use Average Comer Data Elements
Apply

Rl R e S
el

14:57:23 Updating Panel Finder...
14:57:23 Updating Connection Finder...

14:57:23 Updating standards...
14:57:28 Project ChUsers\user\Desktop'ANSYS Tutorials\AISC 360-10_Bolts_Ansys\Bolt Check AISC 360_10_files\dpMSDCvAACT\Bolt Check AISC 360_10.ansv was opened

14:57:33 C\Users\user\Desktop \ANSYS Tutorials\AISC 360-10_Bolts_Ansys\Bolt Check AISC 360_10_files\dpO\SDCvRACT\Bolt Check AISC 380_10.ansv saved

15:05:02 Statical calculation Analysis analysis started
15:05:52 Statical calculation Analysis analysis finished

MNodes: 50554 Elements: 47557 SYS.mechdb

W

MES (Meter/Kg/Second) Ansys
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Add AISC 360-10 Bolts (14th, 2010) Standard §DC Iz

RIFIER

In the Model tree, in Standards execute o X
—0 Add => AISC => AISC 360-10 Bolts
(14th,2010) 8 |asc ' AISC ASD 89 (9th, 1989)
S “ AISC 360-10 Members (14th, 2010)
All (2005 Edition, 2017) AISC 360-22 Members (2022)
AS 3090 (1993)
ASME X AISC 360-10 Bolts (14th, 2010)
st —— DIN 15018 (1984)
\ B2 Post.|| ¥ Add DNV b
E]Optin =/ Rename Multiple DVS 1608 and 1612
I Repol = porove Multiple EN 13001 8
:  Renumber Eurocode3 3
Clear Results F.EM 1.001 (3rd, 1998)
FKIM v
150 »
Morsok NOO4 (rev.3, 2013)
VDI 2230 (Part 1, 2015)
[ | Comparison Standard
Deflection
Custom
B | Load from Library
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Reference tables of AISC 360-10 Bolts (14th, 2010)

TABLE J3.2
Nominal Strength of Fasteners and
Threaded Parts, ksi (MPa)

TABLE J3.1M
Minimum Bolt Pretension, kN*

Bolt Size, mm

Group A (e.g., A325M Bolts) | Group B (e.g., A490M Bolts)

M16
M20
M22
M24
M27
M30
M36

91
142
176
205
267
326
475

114
179
221
257
334
408
595

*Equal to 0.70 times the minimum tensile strength of bolts, rounded off to nearest kN, as specified in ASTM
specifications for A325M and A490M bolts with UNC threads.

TABLE J3.3M
Nominal Hole Dimensions, mm

Hole Dimensions

Nominal Shear Strength in

Nominal Tensile Strength, | Bearing-Type Connections,
Description of Fasteners Fpt, ksi (MPa) Fpy, ksi (MPa)®!
A307 bolts 45 (310) 27 (188)kld
Group A (e.g., A325) bolts,
when threads are not excluded 90 (620) 54 (372)
from shear planes
Group A (e.g., A325) bolts,
when threads are excluded 90 (620) 68 (457)
from shear planes
Group B (e.g., A490) bolts,
when threads are not excluded 113 (780) 68 (457)
from shear planes
Group B (e.g., A490) bolts,
when threads are excluded 113 (780) 84 (579)
from shear planes
Threaded parts meeting the
requirements of Section A3.4,
when threads are not excluded 0.75Fy 0.450F,
from shear planes
Threaded parts meeting the
requirements of Section A3.4,
when threads are excluded 0.75Fy 0.563F,
from shear planes

Bolt Standard Oversize Short-Slot Long-Slot
Diameter, mm (Dia.) (Dia.) (Width x Length)| (Width x Length)
M16 18 20 18 x 22 18 x 40
M20 22 24 22 x 26 22 x 50
M22 24 28 24 x 30 24 x 55
M24 271a 30 27 x 32 27 x 60
M27 30 35 30 x 37 30 x 67
M30 33 38 33 x40 33x 75
= M36 d+3 d+8 (d+3) x (d+10) (d+3)x25d

lal Clearance provided allows the use of a 1-in. bolt if desirable.

4 [ 2..A15C 360-10 Bolts
4 [ Input
TL Constants (7)
I i=Types (3)
I E Characteristic (9)
o= Classifications (0)
R Standard Tables (0)
4 [v] Checks (4)
1.Bolt Check
2.Balt Check ASD
3.Bolt Check LRFD
4.Bolt Overall

Standard contains 4 checks:
1 - Bolt Check;
2 - Bolt Check ASD;

3 - Bolt Check LRFD;
4 - Bolt Overall.
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Define Nominal Bolt Diameter SDC Iz

VERIFIER

= Nominal Bolt Diameter is a diameter of bolt in connection. If
Press [==| in Nominal Bolt Diameter it is not defined (set to zero), an element diameter is used.

0060

Selection Value: 0 AISC 360-10 Bolts (14th, 2010) - X
ID 1 | Title | AISC 360-10 Bolts |
Press OK Alizs standard1 |
Add Element Characteristic - O X Bempin | | 4 |

Characteristics

D 2 | Titie |Nominal Eot Diameter | Nominal Bolt Diameter I:I @
Al Di erl) -
ias Diameterlser | Bolt Area Include Thread (Table J3.2) |:| + All Entities D D
Description ‘If not defined (set to zero) element diameter is used | v |
Minimum Fastener Tension Force (Table J3.1) I:I IE‘ |:| |z|
Elemental Selections
Value | || ApplyToselected || Toan | (Em=! Teral = Sargin (R = ) I:I @
Selacti Val MNominal Shear Strength (Table J3.2) |:|
: E“ N ‘;“I . = [+ ? @ Elements 47557
L esE (<] Hale Type (Chapter J3.2) |:| @
I:‘ Constants
lc (Chapter 13.10) IE‘ . .
I:I Mean slip coefficient (mu)
Thickness of Connected Material (Cha 13.10) |:|
l:‘ pter IE‘ In slip-critical connections (Du) _
Deformation at the Bolt Hole is a Design I:I IE‘
Consideration (Chapter J3.10) Factor for fillers (hf) I:I
Matenal=b-thiekiilen=ii=tll I:I MNumber of slip planes (ns) I:I

MNumber of bolt carrying the tension (nb)

Resistance factor (phi LRFD) 075

Safety factor (omega ASD)
| | Cancel |
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Define Bolt Area Include Thread (Table J3.2) SDC Iz

VERIFIER

Press | X! in Bolt Area Include Thread Bolt Area Include Thread provides two options: set Yes if to take
(Table J3.2) into account the bolt thread; set No if to neglect it(Table J3.2)

Properties YesNoEnum: Yes and press

To A l l AISC 360-10 Bolts (14th, 2010) _ »
ID |1 | Title |AISC 360-10 Bolts |
Press OK Alias |Star|dard‘| |
Properties Characteristics - O X Be=msin | | N |

Characteristics

D |1 | Title |Bo|t Area Include Thread | Nominal Bolt Diameter @
Alias |EoItArealnc|udeThrEEd Bolt Area Include Thread (Table 13.2) I:I

Minimum Fastener Tension Force (Table J3.1) I:I IEI
Properties - .
M| Yes " | | Apply To Selected | | To All | Neminal Tensile Strength (Table 13.2) I:I IE

Property Value Nominal Shear Strength (Table J3.2)

Elements 47557
1.T = 0.01 (39 bodies, matld 26) Yes Hole Type (Chapter J3.2) I:I IE‘

2.T = 0,008 (10 bodies, matld 26) Yes =
3.T = 0.025 (4 bodies, matld 26) Yes le (Chapter J3.10) \—‘ IE Mean slip coefficient (mu)
4.T = 0,018 [matld 286) Yes Thickness of Connected Material (Chapter J3.10) I:I IE

Description |No - excluding thread, Yes - including

5.T = 0.015 (2 bodies, matld 26) Yes i . i In slip-critical connections (Du) 113
B . Deformation at the Bolt Hole is a Design I:I IE‘
6.L100x50x6_bridge (3 bodies) Yes Consideration (Chapter 13.10) Factor for fillers (hf) I:I
7.T = 0,005 (matld 26) Yes . B . . I:I
8.L100x50x6_bracing columns (6 bodies) Ves MR e = V] Number of slip planes (ns) I:I
9.1100x50x6_WS (8 bodies) Yes i )
R MNumber of bolt carrying the tension (nb) |:|
10.Bolt M24 (154 bodies) Yes
11.Connections (2 badies) Yes Resistance factor (phi LRFD)
Safety factor (omega ASD)

| ok ][ cancel
9 https://sdcverifier.com
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Define Minimum Fastener Tension Force (Table J3.1) SDC M

VERIFIER

Press E’ in Minimum Fastener Tension Minimum Fastener Tension Force - values from Tables J3.1 and J3.1M. If not
Force (Table J3.1) defined (set to zero) - 70% of the minimum tensile strength of bolts will be used.

Selection Value: 0 AISC 360-10 Bolts (14th, 2010) -

000

>
ID |1 | Title |AISC 360-10 Bolts |
Press OK Alias  |Standard |
Add Element Characteristic - O * Beeubiion | | 4 |
Characteristics Selection
ID |3 | Title |Minimum Fastener Tension Force |

ettt s |8 ) B )
Bolt Area Include Thread (Table J3.2) Defined + All Entities ][]
Minimum Fastener Tension Force (Table J3.1) I:I IE‘ I:l Izl
EI\::J':"GISEIE‘:""“S | | | Apply To Selected | ‘ To Al MNominal Tensile Strength (Table 13.2) I:I IE‘

Selection Value Norminal Shear Strength (Table J3.2) ] =
Full Model o Elements 47557
Hole Type (Chapter J3.2) I:I IE‘
Constants

lc (Chapter 13.10) IE‘ . .
Mean slip coefficient (mu)
Thickness of Connected Material (Cha 13.10) |:|
pter IE‘ In slip-critical connections (Du)

Deformation at the Bolt Hole is a Design I:I IE‘
Consideration (Chapter J3.10) Factor for fillers (hf) I:I
Matenal=b-thiekiilen=ii=tll I:I MNumber of slip planes (ns) I:I

MNumber of bolt carrying the tension (nb)

Aias  [bolToUser

Description |Use table values from 13.1 or J3.1M if not defined/0 relate to minimum tensile strength | v |

[#][x][E[~] I

Resistance factor (phi LRFD) 075

Safety factor (omega ASD)
| | Cancel |
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Define Nominal Tensile Strength (Table J3.2) SDC Iz

VERIFIER

Press E’ in Nominal Tensile Strength Nominal Tensile Strength - values from Table J3.2 (Fnt). If not defined

o (Table J3.2) (set to zero) - 75% of the minimum tensile strength of bolts will be used.
_a Selection Value: 0 [% AISC 360-10 Bolts (14th, 2010) - x
D 1 | Title |AISC 360-10 Bolts |
—e Press OK Aliss [Standardt |
Add Element Characteristic - o x Eescupion | |V|
Characteristics Selection

S P T | R e B WEEEETR
Alas ntser | Bolt Area Include Thread (Table 3.2) Defined + All Entities [~][7]
Description |Use table values from J3.2 or relate to minimum tensile if not defined/0 relate to minimum lensw" b |

Minimum Fastener Tension Force (Table J3.1) IEI |:| |z|
Elemental Selections
Value | || ApplyToselected || Tomn | Lonialienslhitengtiliiabisl ) I:I IE

Selection Value Nominal Shear Strength (Table 13.2) ] |
Elements 47557
Full Model n 0 -

l:‘ Hole Type (Chapter J3.2) I:I IE‘
C

D le {Chapter J3.10]
l:‘ (Chap ) IE Mean slip coefficient (mu) 3
l:‘ Thickness of Connected Material (Chapter 3.10) I:I IE In slip-critical connections (D) 113

Deformation at the Bolt Hole is a Design I:I IE‘
Consideration (Chapter 13.10) Facter for fillers (hf)
EEEEl T EEE = I:I Number of slip planes (ns)

MNumber of bolt carrying the tension (nb)

T

Resistance factor (phi LRFD) 075

I

Safety factor (omega ASD)

| ok || cancel |

EDDDD@
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Define Nominal Shear Strength (Table J3.2) §DC M

RIFIER

Press El in Nominal Shear Strength Nominal Shear Strength - values from Table J3.2 (Fnv). If not defined (set to zero)
(Table J3.2) - 56.3% or 45% of the minimum tensile strength of bolts will be used.

000

Selection Value: 0 AISC 360-10 Bolts (14th, 2010) - X
D I | Title |AISC 360-10 Boits |
Press OK Alias 'Standard |
Add Element Characteristic — O e Description | | v |

Characteristics Selection

o e bz | o Sk Dt s |0 (R E EEME
Alies [Frser | Bolt Area Include Thread (Table 13.2) Defined + All Entities D D
Description |Use table values from 13.2 or relate to minimum tensile if not defined/0 relate to minimum ter|s|'| v |

Minimum Fastener Tension Force (Table J3.1) IE‘ I:‘ Iz‘
Elemental Selections
Wallie | || AplyToselected || Toan | Nominal Tensile Strength (Table J3.2) @

Selection Value IEI Nominal Shear Strength (Table 13.2) I:I IEI 47557
Full Model 0
Hole Type (Chapter 13.2) I:I IEI

Constants

[]
(@]
I:‘ Sl I:I IE Mean slip coefficient (mu)
(2]

Thickness of Connected Material (Chapter 13.10) |:| IE‘ In slip-critical connections (Du) 113
Deformation at the Bolt Hole is a Design I:I IE

Consideration (Chapter J3.10) Factor for fillers (hf) |:|
MEEEE i T EEE = 0 I:I MNumber of slip planes (ns) |:|

Mumber of bolt carrying the tension (nb)

Resistance factor (phi LRFD)
Safety factor (omega ASD)

12 https://sdcverifier.com
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Define Hole Type (Chapter J3.2)

—0 Press in Hole Type (Chapter J3.2)

—e Press OK

13

Elemental Selections HoleTypeEnum:
Standard Size

SDC

VERIFIER

™M

Hole Type - type of hole has to be defined (Table J3.3)

Add Element Characteristic

D [o | Title [Hole Type

Alias | HoleType

Description |

Elemental Selecti)
Py eEn | Standard Size

v|| Apply To Selected ||

Selaction
Full Model

Value
Standard Size

AISC 360-10 Bolts (14th, 2010) - X
D 1| Title |AISC 360-10 Bolts |
Alias ‘standard |
Description | [v]
GRamtienthes Eeieeon
S @ [

Bolt Area Include Thread (Table J3.2) Defined + All Entities (][]

Minimum Fastener Tension Force (Table J3.1)
Nominal Tensile Strength (Table J3.2)
MNominal Shear Strength (Table 13.2)

Hole Type (Chapter J3.2)

lc (Chapter J3.10)

oeies | [E
oeres [0
oeres | [E
T =
]

Thickness of Connected Material (Chapter J3.10) I:I IEI

Deformation at the Bolt Hole is a Design
Consideration (Chapter 13.10)

Materials with Yield/Tensile = 0

[
o %]

]

Mean slip coefficient (mu)

In slip-critical connections (Du)

Factor for fillers (hf)

Number of slip planes (ns)

Number of bolt carrying the tension (nb)
Resistance factor (phi LRFD)

Safety factor (omega ASD)

I

3

113

75

T

| OK

|| Cancel |

https://sdcverifier.com



https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started

Define Ic (Chapter J3.10) §DC M

RIFIER

_0 Press |E in Ic (Chapter J3.10) Ic is a clear distance, that is in the direction of the force, between the edge of the

hole, the edge of the adjacent hole or the edge of the material (Chapter J3.10)

_a Selection Value: 0.075 [ AISC 360-10 Bolts (14th, 2010) -

X

D I | Title |AISC 360-10 Bolts |
_e P ress O K Alias | Standard1 |
Description | |V |

Add Element Characteristic - ] X

Characteristics Selection

N e WEEEEEE
Bolt Area Include Thread (Table 13.2) Defined + All Entities D D
Description |Clear distance, in the direction of the force, between the edge of the hole and the edge of the ad V|

Minimum Fastener Tension Force (Table J3.1) IE‘ I:‘ Iz‘
E\.:E:mal e | || applyToselected || Toau Nominal Tensile Strength (Table J3.2) @

Selection Value Nominal Shear Strength (Table 3.2) El
Elements 47557
M| | ]

Hole Type (Chapter 13.2) @
lc (Chapter J3.10) |:| IE‘ cient (mu)

D 6 | mite ic

Mias  [ic

(][] [&@] %] [+]

Thickness of Connected Material (Chapter J3.10) |:| IE‘ o .

In slip-critical connections (Du) 113
Ceformation at the Bolt Hole is a Design I:I IE‘
Consideration (Chapter J3.10) Facter for fillers (hf)

ialenal=Rathitiekiile=iiebd I:I Number of slip planes (ns) l:l

Number of bolt carrying the tension (nb)

Resistance factor (phi LRFD)
Safety factor (omega ASD)

(0] o] 0] [e]

== o [ s
14 https://sdcverifier.com
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Define Thickness of Connected Material (Chapter J3.10) §DC Iz

RIFIER

Press E’ in Thickness of Connected Thickness of Connected Material - because shear forces per bolt element are
Material (Chapter J3.10) checked, use minimum of side plate and 1/2 middle plate (Chapter J3.10)

Selection Value: 0.025 AISC 360-10 Bolts (14th, 2010) - X
ID I | Title |AISC 360-10 Bolks |
Press OK Mias |Standardl |
Add Element Characteristic — O > Bessibicn | | v |
Characteristics Selection
D |7 | Title |Thickness of Connected Material | Namftost Bl B s @ IE E
Alias |tm |

Bolt Area Include Thread (Table 13.2) Defined IE + All Entities. |:| I:l
Description |Because shear forces per bolt element is checked use minimum of side plate and 1/2 middle plai b |
Minimum Fastener Tension Force (Table J3.1) IE‘ I:I Iz‘
Elemental Selections
Ve | =1 =0 Nominal Tensile Strength (Table 13.2) @
Selection Value Nominal Shear Strength (Table J3.2) @ N pu=
[0025 |
Hole Type (Chapter J3.2) @
Constants
le (Chapter J3.10) IE‘ ient (mu) 3
icient (mu|
Thickness of Connected Material (Chapter J3.10) I:I IE‘ fons (Du) 113
onnections (Du
Deformation at the Bolt Hole is a Design I:I IE‘
Consideration (Chapter J3.10) Facter for fillers (hf)
Materaibthiliekiiiei:l=t] I:I Number of slip planes (ns)

MNumber of bolt carrying the tension (nb)

(o] [x] (@] [~] [+]

Resistance factor (phi LRFD) L7

Safety factor (omega ASD)

| K || Cancel |

T

[ o] o] ]

= o [
15 https://sdcverifier.com
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Define Deformation at the Bolt Hole is a Design Consideration SDC M

RIFIER

Press.@ in I?eformaifion at. the Bolt Deformation at the Bolt Hole is a Design Consideration -
5';"1':'0'; a Design Consideration (Chapter set Yes if it is provided for design of construction.
Elemental Selections YesNoEnhum: No AISC 360-10 Bofs (142h, 2010) - X
1D |1 | Title |AISC 360-10 Bolis |
Press OK Alias |Standard‘| |
Add Element Characteristic — m] 4 Bespier | |V|

Characteristics Selection

ID |B | Title ‘Defan'rlal\on at the Bolt Hole is a Design Consideration | Mominal Bolt Diameter IE IEI IE‘
Alias S | Bolt Area Include Thread (Table 13.2) Defined @ + All Entities D D
Description | |V|
Minimum Fastener Tension Force (Table J3.1) IE I:‘ Iz‘
Elemental Selecti
M [No “|| appyToselcted || Tomn | Nominal Tensile Strength (Table J3.2) @
. Norminal Shear Strength (Table J3.2) El
Selection Value [+] e Elements 47557
Full Model N
ull Mode ° [] Hole Type (Chapter 13.2) (=]
I:I Constants
Ic (Chapter J3.10) @ ) )
I:I Mean slip coefficient (mu)

Thickness of Connected Material (Chapter J3.10) IEI fons (Du) 113
onnections (Du]
Deformation at the Bolt Hole is a Design I:I IE
Consideration (Chapter J3.10) (hf)
R NEEE SO I:I Number of slip planes (ns)
MNumber of bolt carrying the tension (nb)

Resistance factor (phi LRFD) 7

T

Safety factor (omega ASD)

| oK || Cancel |

[IEE]E]

[Cior | o [
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The Explanation of Constants §DC M

RIFIER

*

AISC 360-10 Bolts (14th, 2010) -

ID |1 | Title |AISC 360-10 Bolts |

Alias |Standard'| | .. . . .

e | V] mu - a coefficient of friction between plates needs for slip check;
Chamcterstcs <clocton Du - multiplier that reflects the ratio of the mean installed bolt

Norminal Bolt Dismeter EIM (] pretension to the specified minimum bolt pretension;
Bolt Area Include Thread (Table 13.2) Defined + All Entities [~][] hf - factor for fillers;

Minimum Fastener Tension Force (Table 31)  |Defined | [ [ ][%] ns - number of slip planes required to permit the connection to slip;
R oeines | [ B8] nb - number of bolts carrying the applied tension;

Hominel Shear Strength (f2ble 52 oetvet  |[B] g phi LRFD - factor for calculation by LRFD method;

Hole Type (Chapter 13.2) _Deﬁned 0
" et [ Constants Omega ASD - factor for calculation by ASD method;
S AL IE‘ Mean slip coefficient (mu)

Thickness of Connected Material (Chapter J3.10) @ - )
In slip-critical connections (Du) 1.13
Deformation at the Bolt Hole is a Design EI
Consideration (Chapter 13.10) =tine Factor for fillers (hf)
S EEmEE AT 2 = I:l MNumber of slip planes (ns)

MNumber of bolt carrying the tension (nb)

=
[¥E}

1

Resistance factor (phi LRFD) 075

Safety factor (omega ASD)

I

—4—

[ ok || cancer |

17 https://sdcverifier.com
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Change Selection

remove them

In Selection, press [*=

Properties

000

bodies) and press OK

Select +All Entities and press x to

and select

Select Property 10.Bolt_M24 (154

SDC

VERIFIER

™M

. Components

Selection

55, Matenals

NoPEEREE . —

Elements

18

E Groups

&> Femloads

/A Constraints

& loints 3
#  Beam Members 3
ff  Beam Sections 3
- Sections »
AL Welds 3
sk Connections »

Property Type (Rod, Beam, Plate, ...)
O Property Shape (Circular Tube, |-Beamn, ...)
. Element Topolegy (Tri, Quad, Brick, ...)
Add Visible
I+ Additional Rules 3

AISC 360-10 Bolts (14th, 2010) - X
ID [ | Titie |AISC 360-10 Batts |
Alias |Standard'\ |
Description | | V|
Characteristics Selection
e =[] [*w]
Add Properties Condition - O x [~ All Encites | D |:|
Operation ‘ Add 3 D Izl
Search
o [0 | e
Filter | ‘ ‘ ?’. | Constants
<h | Al N | | —~ | Mean slip coefficient (mu)
o = In slip-critical connections (Du)
Factor for fillers (hf) |:|
MNumber of slip planes (ns) I:l
[(11.T=001 (39 bodies, matld 26)
l:l 2.7 = 0,008 [10 bodieg matld 25] Number of bolt camrying the tension (nk) l:l
[] 3.7 = 0,025 4 bodies, matld 25) Hestbian e fecot LR D) 0.75
[]4.T = 0.018 (matld 25) Safety factor (omega ASD)
I5.1=0015 (2 bodies, matld 26)

] 6.L100x50=6_bridge (3 bodies)

(7.7 = 0.005 (matld 26)
O 8..L100x50=6_bracing columns (& bodies)
[ 19.L100x50x6_WS (8 bodies)

| [¥] 10.Bolt M24 (154 bodies)

{0)  Recent

Import from Compeonents

[111.Connections (2 bodies) n

Selected: 1/11

Also, it s

possible to change

selection directly in Check settings.

https://sdcverifier.com
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Add the Standard

SD

VERIFIER

Press OK

Custom Check (built-in, not editable)

D [f | Title [Bok Check |
Alias [BoltCheck |
Description [AISC Chapter J3. BOLTS AND THREADED PARTS |[»]

| Show Parameter Description

Parameters (13) / Replacements ()

Cptions

Calculate Results over Directions

| Calculate Resutts over Points

Load Calculation

Selection

Al Loads

[Beam "10..Bolt M24 (154 bodies) | | j#

Paramster = d (Nominal Bolt Diameter
if(DiameterUser > @, DiameterUser, R * 2}

Parameter = Ab (Nominal Unthreaded Body Area of Bolt)
PI * pow(d, 2) / 4

Parameter = boltTh (Minimum Fastener Tension Force)
Pescription: Table J3.1
if(boltTbUser = @, Tensile * @.7 * Ab, boltThUser)

Parameter = Fnt (Nominzl Tensile Strength)
Pescription: Table J3.2
if(FntUser = @, Tensile * 8.75, FntUser)

Parameter = Fnv (Nominal Shear Strength)
Description: Table J3.2

Frnivliser)

Parameter = RnTensile (Limit States of Tension Rupture)

Clear results

if(FnvUser = @, if{BoltAreaIncludeThread = YesNoEnum.Mo, Tensile * @.563, Tensile * @.45),

AISC 360-10 Bolts (14th, 2010) - X
ID 1 | Title |AISC 360-10 Bolts |
Alias |Star1dard1 |
Description | |V|
Charactenistics Selection

Mominal Belt Diameter

oeives | B

] o= (2] (2] (2] (] ]

Defined
oeines | [B
oees|[3
oenes | [B0

Bolt Area Include Thread (Table J3.2)
Minimum Fastener Tension Force (Table J3.1)
Nominal Tensile Strength (Table J3.2)

MNominal Shear Strength (Table J3.2)

Hole Type (Chapter 2.2) @
lc (Chapter J3.10) @

Thickness of Connected Material (Chapter J3.10) IE‘
Deformaticn at the Bolt Hole is a Design IE‘
Consideration (Chapter 13.10)

o]

Materials with Yield/Tensile = 0

+ Beam "10..Bolt M24 (154 bodies)'

Elements

Constants

Mean slip coefficient (mu)

In slip-critical connections (Du)

Factor for fillers (hf)

Number of slip planes (ns)

Number of bolt carrying the tension (nb)

Resistance factor (phi LRFD)

Safety factor (omega ASD)

19
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Create check parameters table SDC Iz

VERIFIER

4 2.A15C 360-10 Bots P ‘:: ' Select Loac -~ o x
Execute B Table (expand/extreme) in . g‘hpe“ctks W =3 | Rename O i g [semer
Standards => Checks => 1..Bolt Check o &) = 1.Overa
2.Bolt Check ASD Remove ® Load Group
ConteXt menu 3.Bolt Check LRFD Copy To Standard... ") Fatigue Group

4..Bolt Overall 4

Mowve Jobs

In Load Group, press | ¥ | kil S nj R
Com pcm;anis Extreme 'I:ahle )

]
‘o
Select Load Group => 1..0Overall and R Fow e rckni
press OK Py

Beam Member Diagram

—
Custom Check Table

Table Type: Extreme (worst result on CLCI
selection) N e

0K
Default Title |All (LG1, Beam "10.8olt M24 {154 bodies)) Extreme Nominal Bolt Di Nominal Unthre Minimurm Faster Nominal Tensile Nominal Shear ¢ Limit States of T Limit states of s Available Slip Re Nominal Bearin Required Tensio Required Shear Required Tensio Required Shear :l

e v I TR P (RSN ST O ORI EEN IR o
Maximum 0024 0.000 15516955 36750000000 22050000000 16625309 9975185 5260248 88200000 8518937 3642743 18830984000  80522304.00
Options Absolute 0024 0.000 15516955 36750000000 22050000000 16625309 9975185 52602.48 88200000 8518937 3642743 18830984000  B0522304.00
Check 1.Bolt Check.
Load Group 1.Overall
Al

Table Type: Short (only extremes)- ON S

Expand/Extreme Options
Table Type Extreme (worst result on selection)
() Detailed (extreme locations - element and loads (for Loads Groups))

Cancel

@® short (only extremes)

Press Fill Table [

Order Ascending

Press OK ] ) ) ) )

+ Beam '10.Bolt M24 (154 bodies)’

00060006

[® X[~

e e

Displaying 3 of 3 rows and 14 of 14 columns
.’ Fill Table oK ol

https://sdcverifier.com
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Create Extreme Table SDC Iz

VERIFIER

Add 3 Select Load — [m] *
4 N Standards (1) & Edit Load Type Load Group

Execute B8 Table (expand/extreme) in 4B 1.ASC360-10Bolts | =1 Rename O IndvickalLoad [Serh
Standards => Checks => 4..Bolt Overall Bt Copy O r.ovea
1.8 {It}Ch k femove © Leadroue

context menu 2:BoltCheckASD Copy To Standard.. - [ e

3.Bolt Check LRFD | = piove Jobs

5 2. Bolt Overall Sttical clcuation

In Load Group, press | i¥ ¢ & Post-Processing Cleor Resl nj e
[£] Optimizations (0) [B  Table (expand/ )
[ Reports (0) Components Extreme Table )

]
‘o
Select Load Group => 1..0Overall and R Fow e rckni

Criteria Plot
press OK Custorn Check Table - o x
Table Type: Extreme (worst resulton |» + I Tl Beam 1080k M24 (134 o 61 Overl, Diectin: Al e, e
. Default Title ‘A\I (LG1, Beam "10..Bolt M24 (154 bodies)’) ‘ Extreme Required Tension Stre  Required Shear Stren  Required Tension Stre  Required Shear Stres: Uf ASD Overall Uf LRFD Overall
selection) peerpion | (v I N S S S E—
Value 00 267 0.00e+8 0.06e+6 0.00 0.00
. Options. Element ID 4546 4688 4546 4688 4688 4688
Table Type: Extreme; Detailed o Ovrat Lo 0 o o &
(extreme locations-element and load| == " (AP~ - e s wows  wees om o
Direction/Parameter All - Element ID 4610 4589 4610 4383 4584 4584
(for Load Groups)) - ON Exand/Ecrame Opirs — - = = - -
Teble Type | Bxtreme fworst et on sefection Value 851894 364274 18831646 8052046 207 096
®) Detailed (extreme locations - element and loads (for Loads G Element ID 4610 4589 4610 4589 4584 4584
Press Fill Table ﬂv) e = = = = =
None
Value > 1
Press OK soby
Parame ter None
Order Ascending
Selection
( (8]
+ Beam "10.Bolt M24 (154 bodies)' D
Elements Displaying 12 of 12 rows and 7 of 7 columns (@]
7 X
21
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Utilization Factor Plot SDC Iz

VERIFIER

LG Parameter: Absolute

Default Title |Abs Uf LRFD Overall {LG1, Beam "10.Bolt M24 {154 bodies), v1, Tatal) \

Description | | v ‘

Options 2 election

Press|®!|, and then Preview Check A.fot Overl ‘ [ (] [m] [oa]
el B 1.Overall 1% | | + Beam "10.Bolt M24 (154 bode: D
s 4 o=

Direction Al -

Press OK n LG Parameter | Absolute ¥ ‘

Paintof Interest | Total «| Type [AbsMax v| | < >

View 1..Default View w IE‘ Elements

D

ﬁ Preview with Current View
22 ¥  Preview with Current View and Selection httDS://SdCVEFIfler.COm

[ Views 2) SelectLoad — O x
I EH Model -
In Standards’ CheCkS => 4"B0lt I B8 Recognition (ijll:»;r::ualmd |L::r6 : |
Overall, execute Criteria Plot “Blos | - S n 1w |
! KTOOIS ! = | Fatigue Grou
4 [ standards (1) = st
T 4 [31.815C 360-10 Bolts Copy Jobs
In Load Group, press| ik + Flinput Remone Py———
TL Constants (7) Copy To Standard...
=T 2 2 | Move
! EC}IE::cteristic @ | :wmu“s
Select Load Group, 1..0Overall and =, Classifications (0)
B Standard Tables (0)) ®  Teble (expand/extreme)
preSS OK 4 ChECkS 4 *5 Components Extreme Table (over selections)
1.Balt Check B Flow Table (over Ig
2.Balt Check ASD
. [+] 3..Bolt Check LRFD
_e Parameter: Uf ASD Overall or Uf LRFD .
Overall methods ! [ Tables (1)
Check Criteria Plat — %
_e D [ | Titee | |

Labels [None
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Utilization Factor Plot SDC V|
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Create Reports in Report Designer

24

SDC MW

VERIFIER

To learn how to obtain reports, please check a separate Tutorial that depicts the functionality of
SDC Verifier Report Designer. It may be downloaded via this link:

https://sdcverifier.com/tutorials/report-designer/
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