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Content SDC Iz

VERIFIER

* In this tutorial, Eurocode3 Bolts 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 the Starter Model

SDC W

VERIFIER

Launch SDC Verifier for FEMAP

Open project Bolt Check

Press Open

from Vira\bolt ¢

Standards Help

New Openv

e T « Users » user » Desktop » simcenter tutorials > bolt check ~ @] Search bolt check 2
[ @ Views (1) _
I B Model Organise New folder =- [ 0
i Hil Recognition - - )
4 [ Jobs (1) 5> 27 Photos Name Date modified Type Size

el 1.Job 1
ai A= | dividy > T software @ Bolt Checksimv n 04/02/2021 14:56 SDC Verifier Project 608 KB
Predefin

b +loadse 7 . standards

b4 Load Gi R
FG Fatigue, Szablony
B Tables ( . )
MPlotso] * tutorials
I # Tools )
H standards 0y ~ 8 This PC
I &2 Post-Processit .
[Z]optimizations © = 05(C)
Reports (0) .
~ __ Libraries
> H Documents
> B Music
> A Pictures
> H Videos
s G Netwnrie
TRLW T PGy I File name: || W | SDC Verifier Project (’.sim‘u:",sin - —

15:20:13 Updating B¢

15:20:13 Updating W | Open | Cancel

15:20:13 Updating Bé

15:20:13 Updating Panel Finder...

15:20:13 Updating Connection Finder... 3

15:20:13 Updating standards...

15:20:17 Project C\Users\user\Desktop\tutorials from Viraibolt check Femap\Bolt check.sdcv was opened ~
Nodes: 26803 Elements: 28171 C\Users\user\Desktop\tutorials from Vira\belt check Femap\Bolt Check.modfem MKS (Meter/Kg/Second) Femap
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Predefined project §DC M

RIFIER

The project in this tutorial has predefined boundary conditions, load combinations and load groups.
The model contains plate and beam elements. Bolts are modeled as beam elements.

| ® Views (1)
I E§ Model
| B Recognition
4 [ Jobs (1)
4 @ 1.Job1
4 ‘& Individual Loads (3)
& 1.Fz
& 2.Fx
& 3.-Fx
*&% Predefined Load Cases (0)
4 +}+ Load Sets (8)
+$+ 1.Load Set 1
'*' 2.Load Set 2
++ 3.load Set 3
++4.load Set 4
*i' 5.lLoad Set 5
*i* 6.Load Set 6
*i* 7.Load Set 7
*¥° 8.Load Set 8
I 4! Load Groups (2)
FG Fatigue Groups (0)
R Tables (0)
' Plots (0)
I # Tools
Standards (0)
| &2 Post-Processing
[Z] Optimizations (0)
Reports (0
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Bolt modelling approach SDC Iz
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Bolt Element 1

Bolt Element 2
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Run Analysis SD Iz
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Go to Home Section on the Ribbon. Seiti Recognitions ~ Tools  Standards  Help
. [ Results Manager | g Govemning Loads [s] SDC API Console
w/ ®© > [ Export Results | 7jf; Peak Finder @ 7 Run Script
. Update Model  View Analyze~  Report Layout 1;[ Frechady Optimization 42 Run Predefined Script
Press > on the toolbar to analyze job. - Result o Automaion
I @ Views (2)
I B Model
I» ﬂ Recognition
4 [& Jobs (1)
I B8 1.5tatical calculation
I» XTooIs
[ standards (0)
I g8 Post-Processing
[Z] Optimizations (0)
[ Reports (0

F
10:03:30 Saving backup file...

10:03:30 C\Users\user\Desktop\ANSYS Tutorials\Eurccode3 Bolts (EN 1993-1-8, 2005) Ansys\Custom bolt check Ansys\Balt Check Eurocode3_files\dpM\SDCvRACT\Eurocode3
Balts_autobackup_03Mov2023_10-03AM.ansb saved

10:03:30 C\Usershuser\Desktop\ANSYS Tutorials\Eurocode3 Bolts (EN 1993-1-8, 2003) Ansys\Custom bolt check Ansys\Bolt Check Eurocode3_files\dp\SDCvRACT\Eurocode3
Bolts_dailybackup_03Mov2023.ansh saved

10:12:19 Statical calculation Analysis analysis started

10:13:59 Statical calculation Analysis analysis finished v

Nodes: 50554 Elements: 47557 SYS.mechdb MES (Meter/Kg/Second) Ansys
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Add Eurocode3 Bolts §DC Iz

RIFIER

In the Model tree, in Standards execute

—0 Add => Eurocode3 => Eurocode3 Bolts (EN ABS '
1993-1-8, 2005) Alsc '
API v
All (2005 Edition, 2017)
AS 3000 (1993)
ASME v
st —— DIN 15018 (1984)
\ B2 Post.|| ¥ Add DNV b
E]Optin =/ Rename Multiple DVS 1608 and 1612
B Repo = o e Multiple EN 13001 v
. Renumber Eurocode3 b Euracode3 Members (EN 1993-1-1, 2005)
Clear Results F.E.M 1.001 (3rd, 1998) Eurccode3 Welds (EN 1993-1-8, 2005)
FKM v Eurocode3 Fatigue (EN 1993-1-9, 2005)
150 +[B | eurocode3 Bolts (EN 1993-1-8, 2005) n:
Morsok NOO4 (rev.3, 2013) Eurocode3 Fire Design (EN 1993-1-2, 2005)
VDI 2230 (Part 1, 2015) Eurccode? Plate Buckling (EN 1993-1-5, 2006)
B Comparison Standard Eurccode3 Connections (EM 1993-1-8, 2005)
Deflection
Custom
B | Load from Library
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0060

Press |==| in Position Of The Bolt In The
Direction Of Load

Elemental Selections Id: End bolts

Define Position Of The Bolt In The Direction Of Load

SDCM

RIFIER

Position of the bolt in the direction of load - bolts need

to be defined as end bolts or inner bolts in connection.

Press OK
Add Element Characteristic - m} *

D [ | Titie |Position of the boltin the direction of load |
Alias |Position_in_the_direction_of_load |
Description | | V|
Elemental Selectig
;D&.d bolts || sppyToselected || Tomn |
Selection Value
Full Model End bolts

(o] =] (&1~

L[] [=]

Eurocode3 Bolts (EM 1993-1-8, 2003) — x
D 1 | Title |Eurocode3 Bolts (EN 1993-1-8, 2005) |
Alias Istandard1 |
Description | |V|
Option Constant

Position Of The Bolt In The Direction |:| @ Bolt Perpendicular To The Gamma MO (Table 2.1) E
Of Load ad

Gamma M2 (Table 2.1
Bolt Threat Pitch I:l |E| Bolt Class

Gamma M3 (Table 2.1) m
Shear Plane Position I:I IE Hole Diameter -

Gamma M3 Ser (Table 2.1) II'
Countersunk Bolt I:l |E| Hole Type

Selection

Class Of Friction Surfaces
Thickness Of Countersinking
Connection In Tension

End Distance (Figure 3.1)
Edge Distance (Figure 3.1)

Structure Made From Steel
Conforming To

|:| @ Thickness Of The Connected Plates
|:| |E| Number Of The Friction Planes
T

|:| |E| Spacing P1 (Figure 2.1)
|:| @ Spacing P2 (Figure 2.1)
L

I

() ] (5] (2] (2] (@] [om]
+ All Entities [~][]

Elements A7557
Materials with Yield/Tensile = 0

https://sdcverifier.com
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Define Bolt Threat Pitch

_0 Press [ 1f

in Bolt Threat Pitch

—a 10..Bolt M24 (154 bodies): 0.003

—e Press OK

SDC

VERIFIER

™M

Bolt thread pitch is the distance between threads expressed that has to be defined.

1.T = 0.01 (39 bodies, matld 26)

2.T = 0.008 {10 bodies, matld 26)

3.T = 0.025 {4 bodies, matld 26)

4.T = 0.018 (matld 26)

5.T = 0.015 (2 bodies, matld 26)
6..L100x50x6_bridge (3 bodies)

7.T = 0,005 {matld 26)
8.1100x50x6_bracing columns (& bodies)
0.L100x50x6_WS (& bodies)

10..Bolt M24 (154 bodies)

11..Cannections (3 bodies)

=) ‘. © o e o ae oo e <
Icz =
= £
ps] i

Properties Characteristics - m] X
D [1 | Title |Bolt thresd pitch |
Mias [P |
Description |In model units [v]
Properties
Value || ApplyToselected || Tomn |

Property [+]

Eurocode? Bolts (EM 1993-1-8, 2005 — b4
ID b | Title |Eurocode3 Bolts (EN 1993-1-8, 2005) |
Alias ‘Standard |
Description | |V|
Option Constant

Position OFf The Bolt In The Direction @ Position OF The Bolt Perpendicular To The |:| @ Gamma MO (Table 2.1)
Of Load Direction Of Load
Gamma M2 (Table 2.1)
—— S S
Gamma M3 (Table 2.1) E
S [ |[W] noevmmee T m N
Gamma M3 Ser (Table 2.1) II'
rieritn )W e T m
Class Of Friction Surfaces I:l IE‘ Thickness Of The Connected Plates |:| IE‘ Sde“t m E m .
[ou] (%] (5] [2] (] [ @] [m]
Thickness Of Countersinking I:l IE‘ Number Of The Friction Planes I:l IE
+ All Entities D D
Connection In Tension I:l IE‘ Met Area I:l |E|
S [ |[B] spocing?t e @ L]
alla
S, [ |[B] specrgP2 e L @]
Structure Made From Steel |:| @ Elements a3t
Conforming To
Materials with Yield/Tensile = 0 I:l
| ok || cancel |
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Define Shear Plane Position §DC M
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Shear plane position - select if plane passes through the

Press |==| in Shear Plane Position

unthreaded or the threaded portion of the bolt.

Elemental Selections spp: Passes
through the threaded portion of the

000

Eurocode3 Bolts (EM 1993-1-8, 2003) — =
bolt
D 1 | Title |Eurocode3 Bolts (EN 1993-1-8, 2005) |
Press OK Alias Istandard1 |
Description | |V|
Add Element Characteristic — m} x
Option Constant
) [z | Title [shesr plane position | Position Of The Bolt In The Direction @ Position OF The Bolt Perpendicular To The Gamma M0 (Table 2.1) E
Alias |Shear_plane4:|osition | Eiilead Direction Of Load
Gamma M2 (Table 2.1
] ] Bolt Threat Pitch @ Boft Class
Gamma M2 (Table 2.1)
Elemental Selecti Shear Plane Position I:I IE
Passes through the threadedp ~ To Selected To All Gamma M3 Ser (Table 2.1) II'
P 2 3 ‘ | e | | - | Countersunk Bolt I:l |E| Hole Type
Selection Value .
Selection

Class Of Friction Surfaces I:l |§| Thickness Of The Connected Plates
Thickness Of Countersinking I:l IE‘ Number Cf The Friction Planes
Connection In Tension I:l |E| Net Area

End Distance (Figure 3.1) |:| IE‘ Spacing P1 (Figure 3.1)

Edge Distance (Figure 3.1) I:l IE Spacing P2 (Figure 3.1)
El ts 47557
SweweMaderomsed | |[H] ==

Conforming To
Materials with Yield/Tensile = 0
| ok || cancel |

Full Model Passes through the threaded portion of the bolt

() ] (5] (2] (2] (@] [om]
+ All Entities [~][]

I

! OOE.

(ol

10 L
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Define Countersunk Bolt

SDCM

R1FI

000

11

Press |=| in Countersunk Bolt

Elemental Selections countersunk: Yes

and press To All

Countersunk bolt - type of bolt has to be defined.

Press OK
Add Element Characteristic - O x
D |T | Title |Countersunk bolt |
Alias | Countersunk_bolt
Description |
Elemental Selecti
Mm “|[ AppyToselected || Tomn |
Selection Value
Full Model Yes

[S1x][&][~]

Eurocoded Bolts (EM 1993-1-8, 2003) — X
ID 11| Title |Eurocode3 Bolts (EN 1993-1-8, 2005) |
Alias ‘Standard |
Description | | v |
Option Constant

Position Of The Belt In The Direction | Defined Position Of The Bolt Perpendicular To The Gamma MO (Table 2.1)
it [Defincd | [B] Posiion Of The B L

Gamma M2 (Table 2.1) 2
——— e |1 s —

Shear Plane Position
Countersunk Bolt

Class Of Friction Surfaces
Thickness Of Countersinking
Connection In Tension

End Distance (Figure 3.7)
Edge Distance (Figure 3.1)

Structure Made From Steel
Conforming To

IE‘ Haole Diameter

I:l IE‘ Thickness Of The Connected Plates
I:l |§| MNumber Of The Friction Planes

—
|:| IE‘ Spacing P1 (Figure 3.1)
I:l |E| Spacing P2 (Figure 3.1)
=

L
L

1}

Gamma M3 (Table 2.1)

Gamma M3 Ser (Table 2.1)
Selection
[u]
+ All Entities
Elements

Materials with Yield/Tensile = 0

https://sdcverifier.com
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Define Class Of Friction Surfaces §DC M

RIFIER

Press |=| in Class Of Friction Surfaces

Class of friction surfaces - select A, B, C or D class (Table 3.7)

000

Elemental SeleCt]onS CfS: A Eurocoded Bolts (EM 1993-1-8, 2003) — *
I h | Title |Eurocode3 Bolts (EN 1993-1-8, 2005) |
Press OK Alias |Standard'| |
Description | | v |
Add Element Characteristic - O X
Option Constant
D lo | Title [Class of friction surfaces | Position Of The Bolt In The Direction [B] Position Of The Boit Perpendicular To The Gamma MO (Table 2.1)

Alias |Class,0fjrictiun,surfaces | Of Load Direction Of Load

Description |Used in Table 3.7 to take slip factor for pre-loaded bolts | v | Bolt Threat Pitch |E| Bolt Class

Elemental Selech Shear Plane Position IE‘ Hole Diameter

cfs A <) To Selected To All

BN 2 Lomposees || ot 1] | comemuntcton Detned | [B] HokTee

Selection Value

Full Madel A |:| Class Of Friction Surfaces I:l IE‘ e Connected Plates
l:‘ Thickness Of Countersinking |:| IE‘ Number Cf The Friction Planes
l:‘ Connection In Tension I:l |E| Met Area

I:‘ End Distance (Figure 3.7) |:| IE‘ Spacing P1 (Figure 3.1)

Edge Distance (Figure 3.1) I:l |§| Spacing P2 (Figure 3.1)
El ts 47557
Structure Made From Steel RIE:] emen 471557 |

Conforming To
Materials with Yield/Tensile = 0
| oK | | Cancel |

Gamma M3 (Table 2.1)

Gamma M3 Ser (Table 2.1)

Selection

] [o=] (53] [22] [2] [w] [ow]

+ All Entities

RN

Gamma M2 (Table 2.1)
1.25

]

1]

I

[ ] el

P (=

https://sdcverifier.com
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Slip factor

SDCM

13

BS EN 1993-1-8:2005
EN 1993-1-8:2005 (E)

Table 3.7: Slip factor, y, for pre-loaded bolts

Class of friction surfaces (see 1.2.7 Reference
Standard: Group 7)

Slip factor u

A 0,5
B 0.4
c 0.3
D 0,2

NOTE 1: The requirements for testing and inspection are given in 1.2.7 Reference Standards:

Group 7.

NOTE 2: The classification of any other surface treatment should be based on test specimens
representative of the surfaces used in the structure using the procedure set out in 1.2.7

Reference Standards: Group 7.

NOTE 3: The definitions of the class of {riction surface are given in 1.2.7 Reference

Standards: Group 7.

NOTE 4: With painted surface treatments a loss of pre-load may occur over time.

https://sdcverifier.com
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Countersinking

Selection Value: 0

000

Press ™! in Thickness Of

Define Thickness Of Countersinking

SDC

R1FI

Thickness of countersinking - predefine countersinking value.

™M

Selection

Countersunk Bolt
Class Of Friction Surfaces

Thickness Of Countersinking

oeres | [ e

m IE‘ Thickness Of The Connected Plates

Friction Planes

Q

Eurocode3 Bolts (EM 1993-1-8, 2003) — *
ID 1| Title [Eurocode3 Bolts (EN 1993-1-8, 2005) |
Press OK Alias ‘Standard |
Description | | v |
Add Element Characteristic — m} X
Option Constant
D ‘11 | Title |Thickness of countersinking ‘ Pasition Of The Bolt In The Direction m IE‘ Pasition Of The Bolt Perpendicular To The I:l . Gamma M0 (Table 2.1)
; Of Load Direction Of Load
Alias ‘tc ‘
Gamma M2 (Table 2.1) 2
- B | ok oenes ][] s —
Elemental Selections Shear Plane Position m IE‘ Hole Diameter |:| IE'
Value | || appyToselected || Tomn | Gamma M3 Ser (Table 2.1)

Selection

[ o= [ [ [ ] [] [ow]

=
 E
|:| IE‘ Spacing P1 (Figure 3.1)
I:l IE‘ Spacing P2 (Figure 3.1)
=

+ All Entities

pr |

Gamma M3 (Table 2.1)
pr |

[1L]

Connection In Tension

(][] (=1

End Distance (Figure 3.1)

ji|

Edge Distance (Figure 3.1)

Elemeants 47557

Structure Made From Steel
Conforming To

Materials with Yield/Tensile = 0

| o || ceneel |

(D=1 (=]

14 el
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Define Connection In Tension

Press |™| in Connection In Tension

Elemental Selections ct: Yes

Press OK

000

SDC

R1FI

Connection in tension - select whether the connection is under tension

™M

Add Element Characteristic — O X
D |13 | Title |Connecﬁon in tension |
Alias |CDnection_|'n_tension |
Description | | V|

Elemental Selecti

o | Yes “|[ ApplyToselected || oA |
Selection Value
Full Model Yes

15

I (]

L[] (=]

Eurocode3 Bolts (EM 1993-1-8, 20035) — b4
D " | Title | Eurocode3 Bolts (EN 1993-1-8, 2005) |
Alias (Standard |
Description | |V|
Option Constant

Position Of The Bolt In The Direction m IE‘ Position Of The Bolt Perpendicular To The |:| IE‘ Gamma MO (Table 2.1) D
Of Load Direction Of Load
Gamma M2 (Table 2.1)
S ][] s —
Gamma M3 (Table 2.1) 1.2
- [emed | [ B8] ol Dot O E N
Gamma M3 Ser (Table 2.1) 11
F—— oeiss ][ B ol re O TN
Class Of Friction Surfaces m IE‘ Thickness Of The Connected Plates I:l IE‘ Selech E E m . ﬂ
: .E . . . .ﬁ .
Thickness Of Countersinking IE‘ N Friction Planes |:| IE‘
+ All Entities D D
e .
e e [ |[B] spacngP mowezn L L[]
ag
S [ |[B] seacnar2iowesn L @]
Structure Made From Steel Elements 41537

Conforming To

L

Materials with Yield/Tensile = 0

https://sdcverifier.com
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Define Distances Between Bolts SDC Iz

VERIFIE

Distances between bolts (End Distance E1, Edge Distance E2, Spacing P1 and Spacing P2) have to be defined for each bolt
connection with different plates (Figure 3.1);

Structure made from steel conforming to - select limits for maximum and minimum spacing, end and edge distances according to
EN 10025 or EN10025-5 (Table 3.3).

To start calculation according to standard, all parameters need to be defined

Eurocode3 Bolts (EN 1993-1-8, 2003) — *
P, e, L oppzi2dy
c . L : 249 D E | Titie | Eurocode3 Bolts (EN 1993-1-8, 2005) |
'—ié - —% d ‘—%' EEJ; ué%_éé_gg}_éjé__ . Alias |Standard1 |
< a -1 B 5 il -
_? - _? - _? -—G)" —-@8-6’;--@'---@(----' Py Descnphonl |V|

Option Constant

S-'ﬂggf-’”-’d Rows e‘.‘f,’ﬁl‘.\'.’f:‘.‘?l’l‘.\' Position Of The Bolt In The Direction m IE Position Of The Bolt Perpendicular To The I:I IE‘ Gamma M0 (Table 2.1)

) Symbols fi ing of fast b) Symbols fi d i OfLoad Direction Of Load
a) Symbols for spacing of fasteners mbols for staggered spacin Gamma M2 (Table 2.1

Gamma M3 (Table 2.1)
]"——‘i"— p 1.0 Shear Plane Position m Igl Hole Diameter I:I IE‘

F———P1
Gamma M3 Ser (Table 2.1)
Countersunk Bolt m Igl Hole Type
1 ] -q)- - —¢— - —é— - —¢-
b L 1 } p1 i Class Of Friction Surfaces m |§| Thickness Of The Connected Plates
o | b .

- -
] Pa
un Ln

Selection

[ (v [52] (2] (2] (] [om]
+ All Entities D |:|
][]

2 - $ - - $ - Thickness Of Countersinking IE Number Of The Friction Planes
- —
Connection In Tension IE Net Area
- _ — _
pr<l4tand<200mm  py<14tand <200 mm  pe<l4tand <200 mm  py;< 28 tand <400 mm End Distance (Figure 3.1) | [[®] spacing P1 (igure 3.y
Edge Distance (Figure 3.1) I:I Igl Spacing P2 (Figure 3.1)
Structure Made From Steel I:I IEI

Conforming To

JUUL

(1] (18] s8] e e ]

Elements. 47557
Materials with Yield/Tensile = 0

Figure 3.1: Symbols for end and edge distances and spacing of fasteners
|

1 outer row 2 inner row

¢) Staggered spacing in compression members d) Staggered spacing in lension members

ok || cancel |

16 https://sdcverifier.com
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Define End Distance (Figure 3.1) §RI.?.(;’: Iz

0060

17

Press in End Distance (Figure 3.1)

Selection Value: 0.068 and press To All

Press OK

Balt Threat Pitch IE‘ Bolt Class I:l @ Gamma M2 (Table 2.1)

Gamma M3 (Table 2.1)
x Shear Plane Position IE‘ Hole Diameter I:l IE‘
Gamma M3 Ser (Table 2.1)
—— oeioes | [B] v =

Add Element Characteristic - [m]
ID [15 | Title [End distance |
Alias [e1_d |

Class Of Friction Surfaces |E| Thickness Of The Connected Plates I:l |E| Selection

Description |F|'gure 3.1: Symbols for end and edge distances and spacing of fasteners. In model units

|v| Thickness Of Countersinking IE‘ Number Of The Friction Planes I:l IE‘ IE

Eurocoded Bolts (EM 1993-1-8, 2003) — X
ID n | Title |Eurocode3 Bolts (EN 1093-1-8, 2005) |
Alias standard |
Description | | v |
Option Constant

Position OF The Bolt In The Direction @ Position Of The Bolt Perpendicular To The |:| @ Gamma MO (Table 2.1)
Of Load Direction Of Load

2

Elemental Selections

+ All Entities.
Cannection In Tensien IE‘ Met Area |:| IE‘

Value | || ApplyToselected || Toau

Selection Value
[0.062

]
:
IDD@E@

Cancel

TN T 1 =t |

g [T
][ |

Bz D (2 541 |:| | B| spacing P2 (Figure 3.1) :
Elements
Structure Made From Steel |:| E emen

[#][x][&@] [~ [+]

Materials with Yield/Tensile = 0

| o || canca |

Conforming To

The identical step with the same Value may be carried
out for Edge Distance (Figure 3.1) Option to define it.

https://sdcverifier.com
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Define Structure Made From Steel Conforming To SDC Iz

VERIFIER

Press ™| in Structure Made From Steel

Conforming To

Elemental Selections EN: EN 10025 T —— ~ -
ID 1 | Title |Eurocode3 Bolts (EN 1093-1-8 2005) |
Press OK Alias standard |
Description | |V|
Add Element Characteristic - m} X
Option Constant
D [t9 | Tite [Stucture made from stee! conforming to \ Position OF The Bolt In The Direction @ Position Of The Bolt Perpendicular To The Gamma M0 (Table 2.1) D
Alias |Structure_made_from_stee\_confnrming_to ‘ Orllezs Dyiecacui@iBaad Ga M2 (Table 2.1}
mma able 2. ;
Description |Used in Table 3.3: Minimum and maximum spacing, end and edge distances |V ‘ Balt Threat Pitch @ Bolt Class -
Gamma M3 (Table 2.1) E
Tn Shear Plane Position Ii‘ Hale Diameter
EM | EM 10025 w Apply To Selected | ‘ To All ‘ |i| Gamma M3 Ser [TEHE 2.1] II'
Countersunk Bolt Defined Hole Type
Selection Value Selection

Class Of Friction Surfaces |i| Thickness Of The Connected Plates
Thickness Of Countersinking Ii‘ Number Of The Friction Planes
Connection In Tension Ii‘ MNet Area

End Distance (Figure 3.1) Ii‘ Spacing P1 (Figure 3.1)

Edge Distance (Figure 3.1) Ii‘ Spacing P2 (Figure 3.1)

Structure Made From Steel = n Flements

Conforming To
Materials with Yield/Tensile = 0
| OK | | Cancel |

Full Model EN 10025

[ou] 2] 2] (2] (] (@] [
+ All Entities |:||:|
[ |[x]

[o][x] (=]~

I

(I 0=11=]

18 [ ] [ ] https://sdcverifier.com
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Define Spacing P1 (Figure 3.1) SDC E/

RIFIER

Eurocode3 Bolts (EN 1993-1-8, 2005) - X
—0 Press |E| in Spacing P1 (Figure 3.1)
ID 1| Title |Eurocode3 Bolts (EN 1993-1-8, 2005) |
Alias ‘Standard |
—a Selection Value: 0.105 Description | [v]
Option Constant
35{'322 Of The Bolt In The Direction @ E?rs::;:noé th::jon Perpendicular To The |:| @ Gamma MO (Table 2.1)
Press OK ot Threat Pitch @ ot Clace I:l IE Gamma M2 (Table 2.1) 2

Add Element Characteristic - m} X

Gamma M3 Ser (Table 2.1)
- s [8] n —®

Class Of Friction Surfaces Ii‘ Thickness Of The Connected Plates I:l |E|
s |pid | [u]
Thickness Of Countersinking Ii‘ Number Cf The Friction Planes I:l IE

D |16 | Title |Spacing pl | Selection

Gamma M3 (Table 2.1) E
Shear Plane Position Ii‘ Haole Diameter |:| IE -

Description |Figure 3.1: Symbols for end and edge distances and spacing of fasteners. In model units | v | All Entiti
+ ntities

Elemental Selections Cennection In Tension Ii‘ Net Area
Value | [ ey Toselected || Tomn | End Distance (Figure 3.1) @ Spacing P1 {Figure 3.1)

Selection Walue .‘l‘ . E
5705 +| Edge Distance (Figure 3.1) [ 8| Spacing P2 (Figure 3.1) @] @]
- Elements -4755?
Structure Made From Steel Ii‘ Emen

Conforming To
lz‘ Materials with Yield/Tensile = 0
| ok || cancel |

e

The identical step with the same Value may be carried
out for Spacing P2 (Figure 3.1) Option to define it.

I
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Define Position Of The Bolt Perpendicular To The Direction Of Load §DC Iz

RIFIER

Position of the bolt perpendicular to the

Press L™ in Position Of The Bolt
Perpendicular To The Direction Of Load

direction of load - bolts need to be defined
as edge bolts or inner bolts in connection.

000

Elemental Selections pd: Edge bolts S ——— - »
ID " | Title |Eurocode3 Bolts (EN 1993-1-8, 2005) |
Press OK Alias ‘Standard |
Description | |V|
Add Element Characteristic - m} X
Option
D l6 | Tiie [Position of the bolt perpendicular to the direction of oad \ Position OF The Bolt In The Direction |E| Position OF The Bolt Perpendicular To The |:| @ Sble 2.1) D
Alias |PosiﬁonJ)erpendicular_m_ﬂ'le_direction_of_luad ‘ Of Load Direction Of Load Ga M2 (Table 2.1)
mma able . "
= B | e e S
B _ Gamma M3 (Table 2.1)
Tn Shear Plane Position IE‘ Haole Diameter I:l IE‘
pd | Edge boits “|| appyToselected || Tomn | IE‘ Gamma M3 Ser (Table 2.1) D
Countersunk Bolt Defined Hole Type |:| IE‘
Selection Value lE‘ Selecti
Eull Model Edge bolts I:‘ Class Of Friction Surfaces IE‘ Thickness Of The Connected Plates |:| IE‘ BEIEm
[u] [n]
I:‘ Thickness Of Countersinking IE‘ Number Of The Friction Planes |:| IE‘
+ All Entities [~1[]
l:‘ Connection In Tension IE‘ Met Area I:l IE‘
[&] End Distance (Figure 3.1) @ Spacing P1 (Figure 3.1) @ D EI
e Ofsare Frme S @ Spacing P2 (Figure 3.1) @
Structure Made From Steel IE‘ Elements -47557
Conforming To
Materials with Yield/Tensile = 0 I:l
o e ]

(I 0=11=]
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Define Bolt Class

Press || in Bolt Class

Press OK

Elemental Selections bc: Class 10_9

SDC

RIFIER

™M

Table 3.1: Nominal values of the yield strength f;, and the ultimate tensile

strength £, for bolts

Add Element Characteristic

D E | Title | Bolt class

Alias bolt_class

Description |Table 3.1 2

Elemental Selections

be |class 109

“ | ApplyToselected || Tomu

Selection Value
Full Model Class 109

DEER

T

Cancel

IDDDD@

Bolt class 4.6 4.8 5.6 5.8 6.8 8.8 10.9
fon (N/mm?’) 240 320 300 400 480 640 900
i (N/mm?) 400 400 500 500 600 800 1000
Eurocode3 Bolts (EM 1993-1-8, 2003) - X
D h | Title |Eurocode3 Boits (EN 1993-1-8, 2005) |
Alias 'Standard |
Description | |V|
Option Constant
;;E Of The Bolt In The Direction @ Ec',iﬁ;m Clcf] fnljs rion Perpendicular To The @ Gamma MO (Table 2.1) D
1| on 3
S (3] socims ] (e 2
Shear Plane Position IE' Hole Diameter |:| IE‘ kel 1
S (] ke e [ |[E] SemeMesrCee2n [
Class Of Friction Surfaces IE' Thickness Of The Connected Plates |:| IE‘ Selecﬁoz — —
Thickness Of Countersinking |E| Number Cf The Friction Planes I:l IE‘ IE _ _:“:
S (] net e o |m | [~][]
End Distance (Figure 3.1) Defined IE' Spacing P1 (Figure 3.1) IE‘ |:| Iz‘
Edge Distance (Figure 3.1) IE' Spacing P2 (Figure 3.1) IE‘
Structure Made From Steel @ Elements
Cenforming To
Materials with Yield/Tensile = 0
| ok || cance |
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Define Hole Diameter

SDC W

VERIFIER

Press

0060

Press OK

in Hole Diameter

Selection Value: 0.026

Hole diameter - to apply diameter of holes for each bolt type.

ID

Alias

Add Element Characteristic

|4

‘ Title |HOIe diameter

|d0

Description |In model units

[v]

Elemental Selections

Value ‘0.026 | ‘ Apply To Selected | ‘ To All ‘
Selection Value
Full Model n 0.026 I:‘
=]
=]
O
B
[u]
=]
B
]

Eurocode3 Bolts (EM 1993-1-8, 2005)

X

ID 1| Title |Eurocode3 Bolts (EN 1993-1-8 2005) |
Alizs Istandard |
Description | |V|
Option Constant

Position Of The Bolt In The Direction [ Position Of The Bolt Perpendicular To The (] Gamma Mo (Table 21) N
Of Load Direction Of Load

Bolt Threat Pitch @ Bolt Class @ Gamma M2 (feole 2.1 12

Shear Plane Position |E| Hole Diameter I:l |E| el 1
Countersunk Bolt |E| Hole Type I:l |£| ser (lable 2 II'
Class Of Friction Surfaces IE' Thickness Of The Connected Plates I:l IE‘ Selection

Thickness Of Countersinking IE' Number Cf The Friction Planes I:l IE‘ IE'

Connection In Tension IE' Net Area I:l IE‘ = A Erties |:| |:|
End Distance (Figure 3.1) IE' Spacing P1 (Figure 3.1) IE‘ |:| E
Edge Distance (Figure 3.1) IE' Spacing P2 (Figure 3.1) IE‘

Elemnents

Structure Made From Steel
Conforming To

ooives | [5]

Materials with Yield/Tensile = 0

i &l

22
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Define Hole Type SD Iz

VERIFIER

End Distance (Figure 3.1) @ Spacing P1 (Figure 3.1) Defined

Edge Distance (Figure 3.1) @ Spacing P2 (Figure 2.1)
Elements 47557
Structure Made From Steel E‘ emen -

Conforming To
Materials with Yield/Tensile = 0 I:l
=

https://sdcverifier.com

Table 3.6: Values of ks
Description ks
PI'ESS ! in HOIe Type Bolts in normal holes. 1,0
HOle type = kS factor depends Bolts in either oversized holes or short slotted holes with the axis of the slot 0585
perpendicular to the direction of load transfer. ’
on hOle type (Table 3 . 6) . Bolts in long slotted holes with the axis of the slot perpendicular to the direction of load 0.7
3 o transfer. B
Elemental SeleCt]onS ht' Normal hOIeS Bolts in short slotted holes with the axis of the slot parallel to the direction of load 076
transfer. ’
Bolts in Jong slotted holes with the axis of the slot parallel to the direction of load 063
transler. !
Press OK
Eurocode3 Bolts (EM 1993-1-8, 2005) — bt
Add Element Characteristic — O X
ID 1| Title |Eurocode3 Bolts (EN 1993-1-8, 2005) |
© 8 | Twe roeope | Alias 'Standard |
Alias ‘Holeﬁtype |
o Descn'pﬁon| |V|
Description ‘ |V|
Elemental Selacti Option Constant
: - [ Norml hole E “| [ apply ToSelected |[ To m.@| xsﬂ:;:;. Of The Bolt In The Direction @ E?:E;:nocfn th:a?ﬂo“ Perpendicular To The @ Gamma MO (Table 2.1) E
lection ue Ga M2 (Table 2.1 1.25
s = S (3] socine [ S e
Ga M3 (Table 2.1 1.25
l:‘ Shear Plane Position IE' Hole Diameter IE‘ e bl
l:‘ Countersunk Bolt Defined Hole Type Ser(fable 2D II'
[&]
Class Of Friction Surfaces IE' Thickness Of The Connected Plates |:| IE‘ Selection
A= =
Thickness Of Countersinking IE' Number Of The Friction Planes |:| IE‘ IE‘
All Entits
S — (] vet e T | e %%
=

LD=][=]E

| Cancel |
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Define Thickness Of The Connected Plates §DC M

RIFIER

Press | = in Thickness Of The
Connected Plates

All bolted plates in the connection have thickness of 25 mm, so this parameter can be

applied to full model.
To run calculation correctly, this parameter needs to be applied as 25 mm (not 0 mm).

Selection Value: 0.025 (mm)

Eurocode3 Bolts (EN 1993-1-8, 2005) — 4
Press OK
ID i | Title |Eurocode3 Bolts (EN 1993-1-8, 2005) |
Add Element Characteristic - m} X
Alias ‘Standard |
D 10 | Title [Plate thickness | Description | | - |
Alias ‘tp |
Description ‘Thickness of the connected plates. In model units |V| Opﬁo“ Constant
Position OF The Bolt In The Direction @ Position Of The Bolt Perpendicular To The @ Gamma MO (Table 2.1)
Elemental Selections Of Load Direction Of Load

Value Apply To Selected To All Gamma M2 (Table 2.1)
| | | L — st Tt ich oetres [T ok oeines [
Selection Value [+] Gamma M3 (Table 2.1) 2
0.025 Shear Plane Position IE‘ Haole Diameter IE‘
Gamma M3 Ser (Table 2.1)
S e ] ke e
|z| Class Of Friction Surfaces IE‘ Thickness Of The Connected Plates I:l 1 H E B .
(£ (] (@] [va]
Thickness Of Countersinking IE‘ Number Of The Friction Planes |:| -
+ All Entities
Connection In Tension IE‘ Net Area |:| IE‘
End Distance (Figure 3.1) (8] spacing P1 (Figure 3.1 El

Q E

e Di (Figure 3.1) Defined IE‘ Spacing P2 (Figure 3.1) -Deﬁned : .
El ts. -4?55?'

Structure Made From Steel Defined IE‘ emen -

Conforming To
Materials with Yield,Tensile = 0 I:l
| OK | | Cancel |

= 1T
][]

[0 ] o] ] ]

[ | [ o ][ e
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Define Number Of The Friction Planes

SDCM

RIFIER

000

25

Press
Planes

Selection Value: 1

Press OK

in Number Of The Friction

Number of the friction planes - each bolted connection in the model

contains 2 plates, resulting in one plane of friction.

Add Element Characteristic

D |12 | Title |Number of the friction planes

Alias |n

Description |

[v]

Elemental Selections

Value ‘

|| Apply To Selected || To Al |

Selection Value
Full Model 1

DEER |

IDDDDE

o o

Eurocode3 Bolts (EM 1993-1-8, 2005) — d
D h | Title |Eurocode3 Boits (EN 1993-1-8, 2005) |
Alias standard |
Description | |V|
Option Constant

Position Of The Bolt In The Dirsction @ Position Of The Bolt Perpendicular To The @ Gamma MO (Table 2.1)
Of Load Direction Of Load
Gamma M2 (Table 2.1) 2
— e 1] i oo | [
Gamma M3 (Table 2.1)
Shear Plane Position IE‘ Haole Diameter IE'

Countersunk Bolt

Class Of Friction Surfaces
Thickness Of Countersinking
Connection In Tension

End Distance (Figure 3.1)
Edge Distance (Figure 3.1)

Structure Made From Steel
Conforming To

8] woe e

Defined IE‘ Thickness Of The Connected Plates

IE‘ Mumber Of The Friction Planes

] e
Defined IE‘ Spacing P1 (Figure 3.1)
IE‘ Spacing P2 (Figure 3.1)
Defined IE‘

Gamma M3 Ser (Table 2.1)
=
B oo

| ; el

i
et |8

= 17
(][ |

oeves |8

Elemants

Materials with Yield/Tensile = 0

| ok || cancal |
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Define Net Area SDC Iz

VERIFIER

Press |=| in Net Area Net area - plate cross section area used for

tension verification.

Selection Value: 0

Eurocode3 Bolts (EN 1993-1-8, 2005) - X
) h | Title |Eurocode3 Bolts (EN 1993-1-8, 2005) |
Press OK Alias (Standard |
Description | |V|
Add Element Characteristic - [m] x
Cption Constant
ID [14 | Title |Netarea | Position Of The Bol In The Direction m @ Position OF The Bolt Perpendicular To The m @ Gamma MO (Table 2.1}
. Of Load Direction Of Load
Alias |Anet |

Gamma M2 (Table 2.1) 1.25
— S| | oo e | [] st e |
Gamma M3 (Table 2.1) 1.25
Elemental Selections Shear Plane Position IE' Hale Diameter IE‘
Val To Selected To All Gamma M3 Ser (Table 2.1) II'
- | Loomossensa]L o 1] | comruncson oetned | ] Holeyee oerves | [

:L‘E;e;::;ll n:alue % Class Of Friction Surfaces IE' Thickness Of The Connected Plates IE‘ Selection
][] [ (] [a] [w]
|:| Thickness Of Countersinking |E| Number Of The Friction Planes IE‘ IE‘ m E m ﬂ
[]
[l

Connection In Tension IE' MNet Area |:| IE‘
End Distance {Figure 3.1) @ Spacing P1 (Figure 3.1) @ D

Edge Distance (Figure 3.1) (8| spacing P2 (Figure 3.1 [
Structure Made From Steel El Elements

Conforming To
Materials with Yield/Tensile = 0
| ok || Cancar |

IDDDDE

Cancel
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Constants Gamma M0-M3

SDC

VERIFIER

GmMO and - Resistance of members and cross-sections;

GmM2 - Resistance of bolts, rivets, pins, weld and plates in bearing;
GmM3 - Slip resistance at ultimate limit state (Category C);

GmM3 Ser - Slip resistance at serviceability limit state (Category B);

Eurocode3 Bolts (EM 1993-1-8, 2005) — =
Table 2.1: Partial safety factors for joints
- - D 1| Title Eurocode3 Bolts (EN 1993-1-8, 2005) N\ |
Resistance of members and cross-sections Yuo » P and 7y see EN 1993-1-1 AN
Alias ‘Standard! N\ |
. N
Resistance of bolts Description | \ |v |
Resistance of rivets Option R
Resistance of pins e Position OF The Bolt In The Direction [B8] Position Of The Bolt Perpendicular To The [B]| Gamma Mo able 2. ]
Of Load Direction Of Load
Gamma M2 (Table 2.1 -1.25
Resistance of welds Bolt Threat Bitch IE‘ Tl T IE‘ mma M2 (Table 2.1)
Gamma M3 (Table 2.1) 1.25
. . . Shear Plane Positi Defined Hole Di Defined
Resistance of plates in bearing sar Plane Positien @ ole Diameter @ Gamma M3 Ser (Table 2.1)
S Comunt ot o [ e =l b
ip resistance )
-at u]timale limit state (Catcgﬂ-ry C) T3 Class Of Friction Surfaces @ Thickness Of The Connected Plates @ Sfir E
- at scr\ficcabi]ity limit state {Categul'y B) M3 ser Thickness Of Countersinking @ Number Of The Friction Planes @ — o
. . .. + Al Entiti
Bearing resistance of an injection bolt P4 Connection In Tension Definad Net Area Defined e D D
[l
Resistance of joints in hollow section lattice girder PMs End Distance (Figure 3.1 (28] spacing 1 Gigure 31 L]
. , . . Lo Edge Distance (Figure 3.1) @ Spacing P2 (Figure 3.1) @
Resistance of pins at serviceability limit state Vi ser Elements
Structure Made From Steel @
Preload of high strength bolts ™ S
] Materials with Yield/Tensile = 0 E
Resistance of concrete y. see EN 1992 IZI
| ok || cancel |

NOTE: Numerical values for yy may be defined in the National Annex. Recommended values are as

follows: ya = 1,25 ;s = 1,25 and passer = 113 paa = 1,05 pas = 1,0 putsser = 1,0 s pur = 1,1

27
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Change Selection

000

28

Select +All Entities and press x to

remove them

In Selection, press [*=

and select

Properties

Select Property 10..Bolt M24 (154
bodies) and press OK

SDC

VERIFIER

™M

Selection

@9 Components

sy Materials

@[
2

Elements

T Properties

E Groups

4> Femloads
£ Constraints

A Joints

# Beam Members
& Beam Sections
- Sections

AL welds

s Connections

Eurccoded Bolts (EN 1993-1-8, 2003) — >
ID h | Title |Eurocode3 Boits (EN 1993-1-8, 2005) |
Alias | Standard1 |
Description | |V|
Option Constant

positon Of Tre| [¥ Add Properties Condition — O X [Me |pefined | [B]  Gamma Mo Table 2.1) ]
Bolt Threat Pitch Operdﬁon | Add . | — IE‘ Gamma M2 (Table 2.1) 1.25
Shear Plane Posil Search IE‘ s R TEER 2 1.25
Countersunk Bo D | ‘ | Go | Defined IE‘ s Al e 2] III
Class Of Friction| . Defined pslocion
Filter | ‘ | Y- | @ = —

Thickness Of Co |AII r: | @ @E
Connection In Tg Show ! IE‘ | + All Entities | I:‘ I:‘
End Distance (Fig Mone Defined IE‘

_ 8 @
Edge Distance (| 774 T~ 0,01 (39 bodies, matld 26) ] .
f:‘o“r‘.f“‘:’n';n'“;a;‘: []2.T = 0.008 (10 bodies, matld 26)

Property Type (Rod, Beam, Plate, ...)

O Property Shape (Circular Tube, I-Beam, ..

. Element Topology (T, Quad, Brick, ...)
Add Visible
T+ Additional Rules

]

{0 Recent

Impert frem Components

[13.7 = 0,025 {4 bodies, matld 26)

[14.7 = 0,018 {matld 28)

[15.7 = 0,015 {2 bodies, matld 26)

[] 6.L100x50x6_bridge (3 bodies)

[17.7 = 0,005 (matld 25)

O 8.L100x30=6_bracing columns (& bodies)
[] 9.L100x50x6_WS (8 bodies)

10.Bolt M24 (154 bodiesln
[]11..Connections (3 badies)

Selected: 1/11

Materials with Yield/Tensile = 0

= 8]

| oK

|| Cancel |

Also, it s

possible to change

selection directly in Check settings.
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Define Material Characteristics SDC Iz

VERIFIER

. o Bl Eurccode3 Bolts (EM 1993-1-8, 2005 — >

Press|<v| to set the material yield 4 i
stress and tensile Strength I I | Title |Eurocode3 Bolts (EN 1993-1-8, 2005) |
Alias ‘Standard |
Select all Materials (Ctrl+A) Description | v

Option Constant

a Position OF The Bolt In The Direction @ Position Of The Bolt Perpendicular To The @ Gamma MO (Table 2.1) 1

Of Load Direction Of Load

. . + | |
TenSI le Strength ° 490e 6 Bolt Threat Pitch -Defﬁned IE‘ Bolt Class -Deﬁned IE‘ e :
Shear Plane Position IEI Hole Diameter IE‘ GapipalMBlidabi=t 2l 2
Yield Stress: 355e+6 Countersunk Bolt (] Hole Type [m]  CommeMa ser (able2)

Class Of Friction Surfaces IE‘ Thickness Of The Connected Plates IE‘ Selection
I et 3 [ [
=
— |

— — —t
n in

Material Fatigue Properties - [m] X

Press Set Properties

1 | Materials Tensile Strength [Pa] Yield Stress [Pa]
1..Bridge girders 355000000
2.Llegs WS 355000000

9..Bracing columns 355000000 Yield Stress [Pa]
Press OK il 11.connector 355000000 |3556+6
355000000

12..Bridge girders_detailed

+ Beamn "10..Bolt M24 (154 bodies)' I:‘

[]
@] (@

Tensile Strength [Pa]

(][] [

Materials with Yield/Tensile = 0 I:l

| OK

13..Bracing columns_detailed 355000000
14.Legs_WS_detailed 355000000

| Cancel |
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Add the Standard SD Iz

VERIFIER

Press OK Eurocode3 Bolts (EN 1993-1-8, 2005) — x
D h | Title | Eurocode3 Bolts (EN 1993-1-8, 2005) |
Alias Standard1 |
Description | |V|
Customn Check (built-in, not editable) — O =
Option Constant

Options Position Of The Bolt In The Direction IE' Position Of The Bolt Perpendicular To The @ Gamma MO (Table 2.1) D
ID “1 | Title |Eolpﬂ parameters and coefficients | Caleulate Results over Directions Of Load Direction Of Load -
125 |

) Gamma M2 (Table 2.1} 2
Alias |Eols_io'rijaa'ndas_mdﬁdeds | Calculate Results over Points Bolt Threat Pitch @ Bolt Class IE
Gamma M3 (Table 2.1} 1.25
Shear Plane Position Ii' Hole Diameter IE

Description | ” L' | Load Calculation V|
Gamma M3 Ser (Table 2.1)
/] Show Parameter Description Selection Beam '10. Bolt M24 (154 bodies)| Countersunk Bolt (8] HoreType
Class Of Friction Surfaces Ii| Thickness Of The Connected Plates Selection

N
(] =] (2] [2] [ (@] (]
+ Bearn "10..Bolt M24 (154 bodies)' I:l

Parameters {19) / Replacements (0)

Thickness Of Countersinki m Iil Number Cf The Friction Planes m
|Par'ameter = d (Bolt diameter) ~ = - -
R * 2 Connection In Tension |i| Net Area

End Distance (Figure 3.1) Ii' Spacing P1 (Figure 3.1}
Edge Distance (Figure 3.1) Ii| Spacing P2 (Figure 3.1)

Structure Made From Steel
Conforming To

Parameter = dl (Bolt head or nut dismeter scross the point)
d * 1.8

EIIETETETE-NE]

+

Elements

Parameter = dm (dm) Materials with Yield/Tensile = 0

MIN(d1, d2)
Parameter = tu (Plate thickness updated)

Parameter = d2 (Bolt head ot nut dismeter across flats)
d * 1.6

x Bt

Pescription: For countersunk bolt: - the bearing resistance F_bRd should be based on a
thickness t equal to the thickness of the connected plate minus half the depth of the
countersinking.

if({tc = @, tp, tp - tc/2)

Parameter = fvb (Nominal yield strength of the bolt) IE‘
Description: Table 3.1: Nominal values of the vield strength (fvb) and the ultimate tensile b
Clear resutts OK | Cancel
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Categories

SDC MW

VERIFIER

31

3.41 Shear connections

(1)

Bolted connections loaded in shear should be designed as one of the following:

a) Category A: Bearing type

In this category bolts from class 4.6 up to and including class 10.9 should be used. No preloading and
special provisions for contact surfaces are required. The design ultimate shear load should not exceed
the design shear resistance, obtained from 3.6, nor the design bearing resistance, obtained from 3.6 and
3.7.

b) Category B: Slip-resistant at serviceability limit state

In this category preloaded bolts in accordance with 3.1.2(1) should be used. Slip should not occur at
the serviceability limit state. The design serviceability shear load should not exceed the design slip
resistance, obtained from 3.9. The design ultimate shear load should not exceed the design shear
resistance, obtained from 3.6, nor the design bearing resistance, obtained from 3.6 and 3.7.

c¢) Category C: Slip-resistant at ultimate limit state

In this category preloaded bolts in accordance with 3.1.2(1) should be used. Slip should not occur at
the ultimate limit state. The design ultimate shear load should not exceed the design slip resistance,
obtained from 3.9, nor the design bearing resistance, obtained from 3.6 and 3.7. In addition for a
conaection i tensior, the design plastic resistance of the et cross-section at bolt fates Vo pa. (Ge€ 6.2
of EN 1993-1-1), should be checked, at the ultimate limit state.

The design checks for these connections are summarized in Table 3.2.

3.4.2 Tension connections

(H

Bolted connection loaded in tension should be designed as one of the following:

a) Category D: non-preloaded

In this category bolts from class 4.6 up to and including class 10.9 should be used. No preloading is
required. This category should not be used where the connections are frequently subjected to
variations of tensile loading. However, they may be used in connections designed to resist normal
wind loads.

b) Category E: preloaded
In this category preloaded 8.8 and 10.9 bolts with controlled tightening in conformity with 1.2.7
Reference Standards: Group 7 should be used.

The design checks for these connections are summarized in Table 3.2,

https://sdcverifier.com
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Categories

SDC MW

VERIFI

32

BS EN 1993-1-8:2005
EN 1993-1-8:2005 (E)

Table 3.2: Categories of bolted connections

slip-resistant at ultimate

-Zﬁ £d = Ny ra (22

Category Criteria Remarks
Shear connections
A Fipg < Fipa No preloading required.
bearing type Fopa = Fira Bolt classes from 4.6 to 10.9 may be used.
<
B frrss  Famtse | preloaded 8.8 or 10.9 bolis should be used.
slip-resistant at serviceability 20 v.Rd For slip resistance at serviceability see 3.9.
Figa < Fira
C Figa = Fipa Preloaded 8.8 or 10.9 bolts should be used.
Figa < Fb.llﬂ For slip resistance at ultimate see 3.9.

Nocira s€€ 3.4.1(1) c).

Tension connections

D Fo < F No preloading required.
non-preloaded FLb_d < B"Rd Bolt classes from 4.6 to 10.9 may be used.
’ = e B, ga see Table 3.4,
e Figa < Fira Preloaded 8.8 or 10.9 bolts should be used.
preloaded Figa € Bypa B, s see Table 3.4.

The design tensile force F, g4 should include any force due to prying action, see 3.11. Bolts subjected to
both shear force and tensile force should also satisfy the criteria given in Table 3.4.
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Create Extreme Table SDC Iz

VERIFIER

4 Standards (1) 1 Select Load _ O x

. 9 1.E de3 Bolts (EN 1993-1-8,4 | ) Load Type Load Group
ExecuteE& Table (expand/extreme) in “8 B! s e I e |

Standards => Checks => 6..Category C “Mchecs (@ o sims n o |

1..Balt joint parameters ang Copy @® Load Group
and E context menu 2. Design load Remove RE———
3.Category A and D. Bearin Copy To Standard...
4.Category B and E. Shear{ =~ piowe

In Load Group, press | ¥ [5.Category Band E.Slip-rel  ¢iear resuts

. ..Category C and E. Slip-re
Table (expand/: )
Components Extreme Table (ow

I Post-Processing
[£] Optimizations (0)

Flow Table {over loads)

Criteria Plot

Jobs

1..5tatical calculation

@aﬂﬁﬁ

Select Load Group, 1..0verall and I3 Reports (0)
press OK

Beam Member Diagram

Custom Check Table - o x

Table Type: Extreme; Detailed AN
(extreme locations-element and load . . ..

(for Load Grou s)) ON Default Title All (LG1, Beam "15.Bolts_M24') Designs Category Designs Category Bearing re Category Shearresi Category Tensionre Category Punching Category Combinec Designte Designsh Utilizatior
- .|
P - _----------------
Value 78960877. 0.00 78650220. 0.00 173717520 0.00 20304225( 000 680393.60 0,00 0.00 729.19 0.00
Options Element ID 11983 5867 11953 5867 11983 11983 11983 5867 11983 11983 11983 11983 5867 11983 5867 5867

PI"eSS Fill Table Check 5. Category C and E. Sigumani e (Preloade] | Load 158 151 158 151 158 Ls8 158 151 Ls8 158 158 158 151 158 151 51
Maximum
Load G 1.0verall
=5 m‘n Value 78960877. 0.01 78960877. 0.01 0.00 0.00 173717520 0.00 20304225( 0.00 680393.60 143 0.00 970803.14 401630.59 1.43
Direction/Parameter All ” Element ID 11983 12014 11983 12014 11983 11983 11983 12014 11983 11953 11983 11953 11953 11953 12014 11953

158 155 158 155 158 158 58 1S5 158 158 158 158 [T T 158
Expand/Extreme Options
WL it L ) 76060877, (001 78960877. G011 000 000 | 173717520 000 20304225 00 68039360 FAZIIN 000 970803.14 40163059 143

Press OK ®) Detailed (extreme locations - element and loads (for Loads Groups)) 11983 12014 11983 12014 11983 11983 11983 12014 11983 11953 11983 11953 11953 11953 12014 11953
Iy extremes) Load 158 155 158 LS5 158 158 158 LS5 58 158 158 158 158 158 LS5 158

None
Value > 1
Sort by
Parameter None
Order Ascending
Selection

NEEEEEN
+ Beam '15..Bolts_M24"
[x]

@

Elements

Displaying 12 of 12 rows and 17 of 17 columns

| e
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Utilization Factor Plot SDC Iz

VERIFIER

l5=d B + Beam "10.Bolt M24 (154 bodie: D

Parameter Utilization factor overal I:l Izl

Direction All E

Press OK B F— 4

Point of Interest Value v Type AbsMax - < >

Labels |None | Limits |None

[(@E[ o [ el |
D

ﬁ Preview with Current View o
34 ﬁ Preview with Current View and Selection httDS://SdCVEFIfler.COm

I @ Views (2) Select Load - O x
! . Model Load Type Load Group
In Standards, Checks => 6..Category C ! B Recognition O Il Load = |
4 - 4 B Jobs (1) Add () Load Set
and E, execute Criteria Plot | B lee e e n [ .Overl |
4 Standards [4)] =l Rename ) Fatigue Group
4 HEurocode.?» Bolts (EN 1993-1-8, 200 Copy Jobs
Y 4 [ Inpu move . .
_a In Load Group, press|i¥ Tt Constants (4 Re Pyeem———
b= Types (10) Copy To Standard...
b £ Characteristic (19) & Move
o Classifications (0) Clear Results
Select Load Group => 1..0Overall and g T e Tz 1) B Toble xpancexeme)
press OK 1"B°|tjoint parameters and cd 8 Components Extreme Table (over selections))
2..Design load B Flow Table (over
3..Category A and D. Bearin iteria
4..Categog B and E. Shear iﬁ
ope . 5..Category B and E. Slip-resis =
_e Parameter: Ut'l’za t’on factor Overall - t'-..Ct-::nrr and E. Slip-resistant at ultimate I:Pre
Check Criteria Plot — %
—e LG Parameter: Absolute o Jmel |
Default Title |Abs Utilization factor overall (LG1, Beam "10..Bolt M24 (154 bodies)’, v1) |
Description | |V|
. Options Selection
_e Press || and then Preview Check (o] (v [] (2] (][] [on]
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Utilization Factor Plot SDC Iz

VERIFIER

[Unitless]
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Add AISC 360-10 Bolts (14th, 2010) Standard §DC Iz

RIFIER

In the Model tree, in Standards execute e X
_0 Add => AISC => AISC 360-10 Bolts AlsC ; AISC ASD 89 (9th, 1989)
(14th,2010) o) N AISC 360-10 Members (14th, 2010)
All (2005 Edition, 2017) AISC 360-22 Members (2022)
AS 3990 (1993) AISC 360-10 Bolts (14th, 2010)
ASME 3
B DIN 15018 (1984)
\ B2 Post.|| ¥ Add DNV b
E]Optin =/ Rename Multiple DVS 1608 and 1612
I Repol = porove Multiple EN 13001 b
: Renumber Eurocode3 3
Clear Results F.EM 1.001 (3rd, 1998)
FKM v
150 v
Morsok NOD4 (rev.3, 2013)
VDI 2230 (Part 1, 2015)
) | Comparison Standard
Deflection
Custom
M | 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

37

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 - diameter of bolt in connection,
Press [==| in Nominal Bolt Diameter if not defined (set to zero) element diameter is used

0060

Selection Value: 0 AISC 360-10 Bolts (14th, 2010) - x
D 1 | Title | AISC 360-10 Bolts |
Press OK Alias 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 28171
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 It in Bolt Area Include Thread Bolt Area Include Thread - set Yes to take into account of
(Table J3.2) bolt thread/ No if do not take into account (Table J3.2)

Properties YesNoEnum: Yes and press

To All AISC 360-10 Bolts (14th, 2010) — X
ID |1 | Title |AISC 360-10 Bolts |
Press OK Alias  |Standard |
Properties Characteristics - [m] x Bempin | | 4 |

Characteristics Selection

D |1 | Title |BoItAnaa Include Thread Nominal Bolt Diameter @
Ali BoltArealncludeThread
= BolreaincudeThrea Bolt Area Include Thread (Table J3.2) |:|

Description |No - excluding thread, Yes - including

Minimum Fastener Tension Force (Table J3.1) I:I IE‘
Properties
M| Yes || applyToSelected || Tomn | Nt el Sicrg o [(Rl= 152 I:I @

MNominal Shear Strength (Table J3.2)

mlfﬂ

Bropeiy alos Elements 28171
6.Plate_10mm_bridge Yes Hole Type (Chapter J3.2) I:I IE‘
7.Plate_25mm_bridge Yes Constants

- lc (Chapter J3.10) IE‘
8.Plate_18mm_bridge Yes { 2 ) Mean slip coefficient {mu)
§.Plate_8mm_bridge Yes Thickness of Connected Material (Chapter J3.10) |:| @ - )
In slip-critical connections (Du)

10.Plate_8mm_bracing columns Yes ~ B .
11 Plate 25mm braci . v Deformation at the Bolt Hole is a Design I:I IE‘

-Plate_23mm_pracing columns == Cansideration {Chapter J2.10) Factor for fillers (hf) |:|
13.Plate_25mm_WSs Yes El=TEls ield/Tensile = e Number of slip planes (ns) I:I
14, Plate_Smm_WS Yes _ X

MNumber of bolt carrying the tension (nb) I:I
15..Bolts_M24 Yes
16..L100x50x6_bridge Yes Resistance factor (phi LRFD)
17..L100x50x6_bracing columns Yes
18.L100x50x6_WS Yes SRy R (e A
18.Connections Yes
21.Reinfarcement Plate_10mm_bridge Yes | oK | | Cancel |
22, Reinforcement Plate_15mm_bridge Yes
23..Reinforcement Plate_8mm_bridge Yes
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Define Minimum Fastener Tension Force (Table J3.1) SDC M

VERIFIER

Press in Minimum Fastener Tension Minimum Fastener Tension Force - values from J3.1 or
Force (Table J3.1) J3.1M if not defined/0 relate to minimum tensile strength

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 |

Nominal Belt Diameter IE‘ IE‘

Bolt Area Include Thread (Table 13.2) Defined | + Al Entities ][]
Minimum Fastener Tension Force (Table J3.1) I:I IE‘ I:l |z|
I\E::::ntalSelechons | || P H A MNominal Tensile Strength (Table 13.2) I:I @

Selection Value Norminal Shear Strength (Table J3.2) ] e
Full Model o Elements 28171
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 in Nominal Tensile Strength Nominal Tensile Strength - values from J3.2 or relate to minimum
(Table J3.2) tensile if not defined/0 relate to minimum tensile strength
_a Selection Value: 0 [ AISC 360-10 Bolts (14th, 2010) - x
ID |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) ] B
Elements 28171
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)

SDC W

VERIFIER

000

42

Press in Nominal Shear Strength
(Table J3.2)

Selection Value: 0

Press OK

Nominal Shear Strength - values from J3.2 or relate to minimum

tensile if not defined/0 relate to minimum tensile strength

Add Element Characteristic - O pad

(] |5 | Title |NDm|'naI Shear Strength |

Alias |anUser |

Description |Use table values from J3.2 or relate to minimum tensile if not defined/0 relate to minimum ter|s|'| v |

Elemental Selections
Value ‘

Selection Value lE‘
Full Model 0

|| AplyToselected || Toan |

AISC 360-10 Bolts (14th, 2010)

D I | Title |AISC 360-10 Boits

Alias Standard

Description |

Characteristics

Neminal Bolt Diameter

Bolt Area Include Thread (Table 13.2)
Minimum Fastener Tension Force (Table J3.1)
MNominal Tensile Strength (Table J3.2)
MNominal Shear Strength (Table J3.2)

Hole Type (Chapter 13.2)

lc (Chapter J3.10)

oeves (8

Selection

[ =] [22] [2] [2] (] ]

Defined
&
&
]
.
—

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

Deformation at the Bolt Hole is a Design
Consideration (Chapter J3.10)

Materials with Yield/Tensile = 0

]
o &

+ All Entities

]
| [x]

Constants
Mean slip coefficient (mu) 3
In slip-critical connections (Du) 1.13

Factor for fillers (hf)

MNumber of slip planes (ns)

LT

MNumber of bolt carrying the tension (nb)
Resistance factor (phi LRFD) 075

Safety factor (omega ASD)
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Define Hole Type (Chapter J3.2) SDC Iz

VERIFIER

—0 Press in Hole Type (Chapter J3.2) Hole Type - type of hole has to be defined (Table J3.3)

_a

Elemental Selections HoleTypeEnum:

Standard Size ¥ AISC 360-10 Bolts (14th, 2010) — %
D I | Tithe |AISC 360-10 Bolks |
_e Press OK Alias 'Standard1 |
Add Element Characteristic - m} X B | | 4 |
Characteristics Selection

S | R e |H WEEEDD
Al HoleT .
s [HoleType | 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| Standard Size || spplyToselected || Tomn | Rozialienaishiienqilliabi Sk @
Selection Value Nominal Shear Strength (Table 3.2) @ =
Full Model Standard Size l:‘ Hole T (Chapter 13.2) I:I IE‘
ale Type er J3.
] c Chapter 1310 L]
I:‘ 2 Mean slip coefficient (mu) 3
I:‘ Thickness of Connected Material (Chapter J3.10) I:I IEI e et fions (D) 113
n slip-critical connections (Du| A
Deformation at the Bolt Hole is a Design I:I IE
Consideration (Chapter J3.10) Factor for fillers (hf)
EEEBCA EHNEE =0 I:I Number of slip planes (ns)

MNumber of bolt carrying the tension (nb)

Resistance factor (phi LRFD)

LT

Safety factor (omega ASD)

| OK || Cancel |
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Define Ic (Chapter J3.10) SDC Iz

VERIFIER

_0 Press |E in Ic (Chapter J3.10) lc - clear distance, in the direction of the force, between the edge of the hole

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

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

*

D I | Title | AISC 360-10 Bolts |
—e Press OK Mz [Standard |
Description | |V|

Add Element Characteristic — m} X

Characteristics Selection

= o e e | Nominal Bolt Diameter @ @ E

Mas e | Bolt Area Include Thread (Table J3.2) Defined + Al Entities 1]
Minimum Fastener Tension Force (Table J3.1) El ][]
Ii::::ntEISdmons | | | Apply To Selectad | \ To All | Norninal Tensile Strength (Table J3.2) @

Selection Value [+] Norminal Shear Strength (Table 13.2) El
Full Mode! n o Elements 28171

Description |C\ear distance, in the direction of the force, between the edge of the hole and the edge of the an{ v |

Hole Type (Chapter J3.2) @

% c Chapter 13.10) = o

I:I Thickness of Connected Material (Chapter J3.10) I:I IEI In slip-critical connections (Du)
Deformation at the Bolt Hole is a Design I:I IE‘

Consideration (Chapter 13.10) Factor for fillers (hf) |:|

MRl =0 I:I Number of slip planes (ns) |:|

Number of bolt carrying the tension (nb) |:|

Resistance factor (phi LRFD)

0.75
Safety factor (omega ASD)

[0 [=][=]

oo | o [
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Define Thickness of Connected Material (Chapter J3.10)

45

Press E’ in Thickness of Connected

Material (Chapter J3.10)

Selection Value: 25

Press OK

SDCM

RIFIER

Thickness of Connected Material - because shear forces per bolt element are

checked, use minimum of side plate and 1/2 middle plate (Chapter J3.10)

Add Element Characteristic

D |?

| Title |Thickness of Connected Material

Alias |lm

Description |Because shear forces per bolt element is checked use minimum of side plate and 1/2 middle plal v |

Elemental Selections
Value

H Apply To Selected || To All |

Selection n

Value

[z

(][] (] [s] [+]

(0] (o] o] ]

o [ G

AISC 360-10 Bolts (14th, 2010) — *
D 1| Title |AISC 360-10 Bolts |
Alias ‘standard |
Description | |V|
Characteristics Selection
Mominal Bolt Diameter IE‘ IE IEI
Bolt Area Include Thread (Table 13.2) Defined + All Entities ][]
Minimum Fastener Tension Force (Table J3.1) IE‘ |:| IE
Nominal Tensile Strength (Table J3.2) IE‘
MNominal Shear Strength (Table 13.2) IE‘ CO— -281?1
Hole Type (Chapter J3.2) IE‘

Constants
lc (Chapter J3.10) IEI

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

o]

Materials with Yield/Tensile = 0

icient (mu)
njnnecﬁons (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)

o
o]

113

7

T

|| Cancel |
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Define Deformation at the Bolt Hole is a Design Consideration SDC M

RIFIER

Press E’ in Deformation at the Bolt
Hole is a Design Consideration (Chapter
J3.10)

Deformation at the Bolt Hole is a Design Consideration - set Yes if it is

provided for design of construction

Elemental Selections YesNoEnum: No AISC 360-10 Bots (14th, 2010] - x
D I | Title |AISC 360-10 Bolts |

Press OK Alias Standard |
Add Element Characteristic — m} * =it | | N |

Characteristics Selection

ID |B | Title ‘Defan'rlal\on at the Bolt Hole is a Design Consideration | MNominal Bolt Diameter IE‘ IE‘ IE‘
Miss - bolioc | Bolt Area Include Thread (Table 13.2) Defined + Al Entities 1]
ipti W
peserton | | | Minimum Fastener Tension Force (Table J3.1) IE‘ I:‘ Iz‘
El tal Select
M| - 2 -] = | Nominal Tensile Strength (Table 13.2) El
Selection Value |E| MNominal Shear Strength (Table J3.2) IE‘ CO—
Full Model Ne [] Hole Type (Chapter J3.2) (=]
Constants
[] e Chapter 310) m o
Mean slip coefficient (mu)
[]
[£]

Thickness of Connected Material (Chapter 13.10) @ o 09
onnecuons u, .
Ceformation at the Bolt Hole is a Design I:I IE‘ n

Consideration (Chapter J3.10) (hf) I:I
Maiecal-buthitiekliler=icbd0 I:I Number of slip planes (ns) l:l

Number of bolt carrying the tension (nb)

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

[IEE]E]

= o [
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The Explanation of Constants §DC M

RIFIER

*

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

ID |1 | Title |AISC 3060-10 Bolts

Alias |Standard'| o . . .

e | mu - a coefficient of friction between plates needs for slip check;
P culection Du - multiplier that reflects the ratio of the mean installed bolt

Norminal Bolt Dismeter EIM [a] 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 | [ R ns - number of slip planes required to permit the connection to slip;
sl e e R penes | [&] nb - number of bolts carrying the applied tension;
Hominel Shear Strength (1aole 552 petnet  [[8] s phi LRFD - factor for calculation by LRFD method;

Hole Type (Chapter 13.2) _Deﬁned 0
o erves |8 Constants Omega ASD - factor for calculation by ASD method;
Slbmr e Ll IE‘ Mean slip coefficient (mu)

Thickness of Connected Material (Chapter J3.10) @ - )

In slip-critical connections (Du)
Deformation at the Bolt Hole is a Design EI
Consideration (Chapter J3.10) =tine Factor for fillers (hf) |:|
SEEmEErT A T 2 = I:l MNumber of slip planes (ns) |:|

MNumber of bolt carrying the tension (nb)

Resistance factor (phi LRFD) 0.75

Safety factor (omega ASD) |:|
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Change Selection SDC Iz

VERIFIER

AISC 360-10 Bolts (14th, 2010) - X
Select +All Entities and press X to
remove them ID [1 | Title |AisC 36010 Boks |
Alias [standard1 |
_a In Selection, press |*=|and select orcion| ™
. Characteristics Selection
Properties e el (] (a5 5] [13] [] 1] o]
Add Properties Condition — | * —
[ + All Entities | D D
Select Property 15.Bolts_M24 and Operation | Add - n DE
press OK Search
. Components ID | | | Go | Elements
o <%  Materials Filler | Y | | constans

e EEE o I [ e,
h Groups In slip-critical connections (Du) 13
2 4> Femloads Factor for fillers (hf)

T

& Constrines [ 6.Plate_10mm_bridge w ||| Nomoe of s planes (e
- Joints > [ 7.Plate_25mm_bridge Number of bolt carrying the tension (nb)
:/t: Bearm Members 3 [ 8.Plate_18mm_bridge Resistance factor (phi LRFD) 7
£  Beam Sections r [] 9.Piate_8mm_bridge Safety factor (omega ASD)
Elements - Sections » I 10..Plate_8mm_bracing columns
AL welds b O 11..Plate_25mm_bracing columns

[[]12.Plate_Bmm_W5s

sl Connections 3
[ 13.Plate_25mm_Ws
Property Type (Rod, Beam, Plate, ...) [] 14.Plate_Smm_WS
O Property Shape (Circular Tube, I-Beam, ...) | 15..Bolts_M24
. Element Topology (T, Quad, Brick, ...) g :?..Ii:llﬂﬂx_‘lﬂx:_:ridu_ge | AlSO, -lt is pOSS-l ble to Change
Add Visible «L100%50x6_bracing columns . . . .
selection directly in Check settings.
I+ Additional Rules v []18.L100x50x6_Ws y S
[T 19.Connections
D Recent [121.Reinforcement Plate 10mm bridae s
Impert frem Components
Selected: 1/17 | ok || cancel |

n https://sdcverifier.com
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Add the Standard
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VERIFIER

Press OK

Custom Check (built-in, not editable) — O =

Cptions

Calculate Results over Directions

ID [ | Title [Bok Check |
Alias [BotiCheck |

| Calculate Results over Points

Description [AISC Chapter J3. BOLTS AND THREADED PARTS %] loadCalculstion  [Aiiloads v

[Beam '15..Bokts_24' |

~| Show Parameter Description Selection

P {13) / Regl its (0)

Parameter = d (Nominal Bolt Diameter) '
if(DiameterUser > @, DiameterUser, R * 2}

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

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

Parameter = Fnt (Nominal Tensile Strength)
IDescription: Table J3.2
if(FntUser = B, Tensile * B.75, FntUser)

Parameter = Fnv (Nominal Shear Strength)

IDescription: Table J33.2

if{FrvUser = B, if(BoltArealncludeThread = YesMoEnum.Mo, Tensile * 8.563, Tensile * 8.45),
FrivUser)

Parameter = RnTensile (Limit States of Tension Rupture)}

Clear results 0OK

AISC 360-10 Bolts (14th, 2010) — *
ID " | Title |AISC 360-10 Bolts |
Alias |Star1dard1 |
Description | |V|
Characteristics Selection

Nominal Bolt Diameter

Bolt Area Include Thread (Table 13.2)
Minimum Fastener Tension Force (Table J3.1)
Nominal Tensile Strength (Table J3.2)
Nominal Shear Strength (Table J3.2)

Hole Type (Chapter J3.2)

lc {Chapter J3.10)

beived | [

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

Defined

oeived | [
oeired | [

oeived | [
oeired | [

oeived | [

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

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

Materials with Yield/Tensile = 0

oeres | [8
T

+ Beam "15..Bolts_M24'

Elernents

Constants

Mean slip coefficient (mu)

In slip-critical connections (D)
Factor for fillers (hf)

Numkber of slip planes (ns)
Number of bolt carrying the tension (nb)
Resistance factor (phi LRFD)

Safety factor (omega ASD)
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Create check parameters table SDC Iz
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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

0000006

Execute B Table (expand/extreme) in

Standards => Checks => 4..Bolt Overall

context menu

In Load Group, press | ¥

Select Load Group
press OK

Table Type: Extreme (worst result on

selection)

Table Type: Extreme; Detailed
(extreme locations-element and load
(for Load Groups)) - ON

Press Fill Table

Press OK

=> 1..Envelope and

SDC

VERIFIER

™M

nly extremes)
None

Value > 1

Sort by

Parameter None
Order Ascending
Selection

() (] (] [2] (] [ o]

+ Beam '15.Bolts_ M24'

[1#
[ 1]

Elements

6

Displaying 12 of 12 rows and 7 of 7 columns

Add 3 Select Load — [m] *
— )
4 Y Standards (1) & Edit Load Type Load Group
4 [F1.215C 260-10 Bolts =0 | Rename © Indivichsal Load [Search
I |55 Input
| P Copy & =i 1.Envelope
. 2
Checks (4) P
Remave roup
1.Bolt Check e
| Fatigue Grou
2.Balt Check ASD Copy To Standard... R 2
3.Bolt Check LRFD | = piove Jobs
hd|4_.Bolt Overall
. s Clear Results Sty
I Post-Processing
[£] Optimizations (0) (BB Table (expand/ )
[k Reports (0) @ Components Extreme Table )
% Flow Table {over loads)
BB Criteria Plot
Custom Check Table - O x
D [ ] te] | [ Table Info: Beam "15.BottsM24:, LG1.Envelope, Direction: All, Detailed, Extreme.
Default Title ‘AH[LG1,HEam'15_En\|57M24') | me Required Tension Stre  Required Shear Stren  Required Tension Stre Required Shear Stres: Uf ASD Overall UF LRFD Overall
_——————
Description | [v]
730 .00 16143.08
Options Element ID 79508 79922 79508 79922 79922 79922
e Ty Load 3 155 157 15 155 155
Maximum
Load G
e Value 3288524 33081.71 18321660800 7511608000 187 0280
Direction/Parameter Element ID 36543 86567 86543 86567 86543 86503
Load 156 155 156 155 156 156
Expand/Extreme Options Absalote
Extre: t result on select
Table Type | Btreme (vorst el on slection Value 8288524 33081.71 18321660800 7511608000 187 0480
(®) Detailed (extreme locations - element and loads (for Loads Gi Element ID 86543 86567 86543 86567 86543 86503
Load LS6 LS5 LSé LSS LS6 LS6
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Utilization Factor Plot

SDCM

RIFIER

©000000

In Standards, Checks => 4..Bolt
Overall, execute Criteria Plot

In Load Group, press|i¥

Select Load Group, 1..Envelope and
press OK

Parameter: Uf ASD Overall or Uf LRFD
Overall methods

LG Parameter: Absolute

Press|®|, and then Preview

Press OK

Select Load

]

4[] Checks [4) e

1.Balt Check -}
2.Balt Check ASD

3.Balt Check LRFD

I @ Views (2)
I B8 Model Load Type
I B8 Recognition O Individual Lozd
Ly =
-0l P e rou|
I % Tools ot ®I:_dG ? n
=l Rename _ Fatigue Group
4 [ Standards (1)
4 [ 1.AISC 360-10 Bolts Copy Jobs
4 [ Input Remove 1.Job 1
TL Constants (7) Copy To Standard...
I 1= Types (3) S | Move
I & Characteristic (9) e Pl
o Classifications (0)
B Standard Tables (0) Table {expand/extreme}

Components Extreme Table (over selections)

Flow Table (over Ig

Load Group

| Search

‘ 1.Envelope

4
I BB Tables {1)

Check Criteria Plot - x
D [ | Tite | |
Default Title |Abs UF ASD Overall (LG1, Beam '15.Bolts_M24", v1, Total) |
Description | | v |

Options 2 election
Check 4.Bolt Overall pr o @

Load Group 1.Envelope m
Parameter UF ASD Overall 4

Direction All E

n LG Parameter | Absolute v ‘

Point of Interest | Total “| Type | AbsMax v

+ Beam "15..Bolts_M24' D

-

Labels [None

D

ﬁ Preview with Current View
ﬁ Preview with Current View and Selection
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Create Reports in Report Designer

53

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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