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Content

» In this tutorial the procedure of creation custom check using
SDC Verifier Is reviewed in details.

» Part of the gantry crane structure with bolted connection
detail has been used as a start FEM model.

» Axial and Shear Bolt check were performed.

» Plots and tables are created to present the results.
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Open Project

Open in Ansys Workbench Jy
Custom bolt Check.wbpj

Double Clickon *2 @ socvenfier &
or in context menu click Edit

A Custom Bolt Check - Workbench

File  Wiew Tools Units Extensions Jobs Help

O] ]&] /T erosec
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Predefined model and project

Elx Settings

<@ Views (1)
-l Model
- Recognition
=& Jobs (1)
EIE 1..Statical calculation
-+ Individual Loads {3)
----- 48 1. 5tatic Structural - step #1
----- P 2. Static Structural - step #2

-+ Load Sets (8)

----- +#f+ 1_Load Set 1
----- ¢ 2 Load Set 2
----- +#f+ 3. Load Set 3
----- ¢ 4 Load Set 4
----- +#f+ 5. Load Set 5
----- +#§+ 6.Load Set 6
----- ¢ 7 Load Set 7
----- +#f+ B Load Set 8

..... FG Fatigue Groups (0)
----- B Tables (0)

----- M Plots (0)
Tecls

This tutorial uses predefined model with already created constraints, Individual Loads, Load Sets and Load Group.
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Creating Custom Standard

o
®)

&)

g
:

i

Execute Add => Custom from the
Standards context menu

&)@

g

BHm-HEInER

Plate Buckling DNV CN30/1995
Plate Buckling DNV RP-C201 2010
DNV 0S C101 LRFD (April 2011)
DNV OS C201 WSD (April 2011)

| %E‘“.’lli- Add v @ Aiscso-10
Standard Title: Bolt Check o) Reports (1) | = Remove Muttple B AISCASD 89 (Sth, Jul 1989)
Clear Checks results El APIRP 2A LRFD (1st, Jul 1993)
h Load From Library El APIRP 2A-WSD (21th, October 2007)
Rériaribias B ASME VIll (beta)
Press OK B onisos
El Eurocode3 Members (EN 1993-1-1)
El  Eurocode3 Welds (EN 1993-1-8)
. . . El Eurocode3 Fatigue (EN 1993-1-9)
Standard is set of checks and items to Enter Standard Title X B FEM.1.00
perform calculations according to Code. e 2 IB & Chod] B 15019902 (1st, Dec 2007)
. . . [= .| DO L=
It contains: Constants, Characteristics, g :°"°: N::?‘ (';jz’;zz‘"”

. . ate Buckling
Classification, Standard Tables, Checks, Cancel Bl Picbuciig absa0n
Variables. -

S|
S|
S|
S}

Constants is a static value which can be used in checks with help of Alias. Itis useful to create
constants and use them in formulas because in case of modifications (related to constants) itis
required to make change in one place only.

SDC Verifier allows to add extra properties called Characteristics to use them in Standard check
formulas. There are five types of characteristics: Material, Property, Node, Element, Linked and
Loads.

Classification type is a list of titles that can be used in classification or characteristic instead of
numbers. It is available only in Custom standard.

Classification is an extra elements characteristic that can be set over directions and points of
interest.

Standard table is a two dimensional matrix of static values.

Custom

= Standards (1)
=8

----- T Constants ()

[-4nit Characteristics

[#-= Classffication Types (1)
bose Classfications (0)

----- @ Reports (0)
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Create Safety Factor Constant

OO

Execute Constants — Add from context
menu
= Standards (3)
Title (Alias): SafetyFactor . E-E 1.Bott Check
EI,'-.',';'.&,’E Charad Add
Value: 1.1 N unit Mg -—  Remove Multiple
= 1mit m
Press OK
Standard Constant — >
ID Title (Mias) 2] SafetyFactor |
Value 3 [1.1 |
Description || ” S |
4| ok | cancel |

Use Constants instead of numbers in your formulas. It helps to make the formulas
more understandable. In case of change it should be modified in one place.
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Creating Characteristics

OJOJOINOIO

~

Execute Property => Add => Numeric
from the Characteristics context menu

H Standards (1)
= 1..Bok Check

JT Constants (1)
Types (1)

it Characteristics
it Material

Murmeric

it
M0t Mode

<o RSN Aad 1.0
it Flement —  Remove Multiple
Lt Linked
Lottt | ads
-ata Classification
----- B Standard Tables (0}

Copy to Standard

Renumber

Title: Bolt Prestress

.| 10..Bolt M24 (154 bodies)

Enter Alias: F_Prestress

Alias is a unique name for Standard
items through which they can be
accessed in Custom check formulas.

Properties Characteristics

ID [1 | Tite *[Bott Prestress

Alias 3 A |F_Prestress

Description ‘

Characteristic

Characteristic is a predefined

Walue 5 o I‘I 60000

variable which is assigned to

Properties

material, property or selection

Property
1..T = 0.01 (39 bodies)
2.7 = 0.008 (10 bodies)

because it can’t be read from
Ansys like properties or results

3.T = 0.025 (4 bodies)

4.T=0018

values. In this case friction

5.T =0.015(2 bodies)

6..L100x50x6_bridge (3 bodies)

coefficient and bolt prestress

7.T=0005

has to be set.

8 L100x506_bracing columns (6 bodies)

9..L100x50x6 WS (8 bodies)

o alo oo o/ a o=

:

11..Connections (2 bodies)

=

0K

Select property 15.. Bolts_M24 and enter
the characteristic value: 160 000 N

Press Apply. Press OK

Create another Characteristic “Friction
Coefficient” with alias — “mu” and value
=0.3

Properties Characteristics - O X

6

| Title I‘ Friction Coefficient I

D [2
Alias Imu I

Deescription | ‘I v

Characteristic
Value ID 3

Properties

Property
1.7 =0.01 (39 bodies)

2.T =0.008 (10 bodies)

3.T =10.025 (4 bodies)

4.T=0018

5.T = 0.015 (2 bodies)
6..L100x50¢6_bridge (2 bodies)
7.T=0.005

8..L100x50x6_bracing columns (& bodies)
3.L100:30x6 W5 (8 bodies)
10..Bolt M24 (154 bodies)
11..Connections (3 bodies)

olololalalalala o ol

J OK Cancel
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Create Custom Check

Execute Add => Custom Check in Checks
context menu

Title: Custom Bolt Check

Alias: boltcheck

Calculate Results over Directions: OFF

Calculate Results over Points: OFF

Load Calculation: All Loads

0,000,000,

Check Alias gives a possibility
to use current check results
by other checks.

All Loads: Individual Loads and Load Sets are
calculated based on formulas and Load
Group as envelope.

Load Group Only: Check is calculated on Load
Groups Results (e.g. Min/Max/Delta Stresses)

-unit Characteristics
&% Classifications (0)
bles (0)

Add

112

Remove multiple

Predefined
Copy To Standard...
Maowve

Clear Results

Renumber

Custom Check

Add Custom Check

EEEBEHDD QRS

Custom Check (no load)
Plate Buckling

Plate Buckling (no load)
Property Check

Joint Check API LRFD
Fatigue Summation
Joint Check 150

ID [1

| Tite [Costom Bok Cheok

Aizs 3 [boltcheck

ions
I ||:| Calculate Results over Directions I 4_

I II:‘ Calculate Results over Points I 5_

Description |

Show Parameter Description

Parameters (0) / Replacements (0)

Selection

Load Calculation 6|A|] Loads

| Al Entties

B B

Clear results

0K

%

X

Cancel
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Calculate Results over Direction

Add Parameter - O *
Limits Main Functions tems
Title Alowable Axial Stress [ Highlight x x¥ Fig T T
Alias |Sallow | Absolute Value Min TEn & = o
alue |3=
Description |-‘I}-ten5ion. (132510 13.2—7}-compression| v o
[ Replacement (without resuits) Category | Stress g | | = F L |
. . lacement (without results
Allowable Axial Stress for Circular Tubes - hverage | | Swtch W || = x

(1ISO 19902 standard) requires calculation —
only in X direction.
Calculate Results over Directions: OFF

if(Saxial » @, yield, Isclimits.Fc)

QK Cancel
] Add Parameter — O *

| Limits Main Functions kems
[] Calculate Results over Directions Title Rllowable Static Stress [ Highlight oz x¥ Firg T T
(] Calculate Results over Paints Alizs |Salow | _ ;-_: BRI Min Max o N o

Description |si5 comected with formula in chapter 3.2.1.1| v o =
Load Calculation Al Loads “ _ Cotegory | Sioes BT IF I s

[] Replacement (without resuits) p— i @ & .
Selection Al Entities || # _

e Iif(yield 7 tensile < 8.7, yield, (yield + tensile) / (360 + 518) = 36@) / Load.sf

Ox I

Oy I

. . zZ

Allowable Static Stress for plates/solids (F.E.M = |
1.001 standard) requires to check normal XY Iif(yield 7 tensile < 8.7, yicld, (yicld + tensilc) / (360 + 518) * 368) / sqri(3) / Load.Sf
(x,y,z) and shear (xy, yz, zx) stresses. vz Tf(yicld / tensile < 8.7, yicld, (yicld ¢ tensile) / (368 + 510) * 368) / sqrt(3) / Load.St
Calculate Results over Directions: ON

ZX Iif(yield / tensile < .7, yield, (yield + tensile) / (360 + 51B) * 36@) / sqrt(3) / Load.Sf

[ Equivalent I

] Overall I

Absolute Maximum Set to Overa oK Cancel
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Calculate Results over Points

Slenderness - single result per element.
Calculate over Points: OFF

Parameter = lambda z (Slenderness Z)

Meomrtms=T  ame 197 9_7)
escriptions [L3.2—

Al: memberi.K * memberZ.L f ({PI * sgrt{lyy / RArea)) * agrt(Fyc / Young)

Slenderness Z (4 Elements)

Options
(] Calculate Results over Dirsctions

[] Calculate Results over Poirts

Load Calculation Al Loads £

Selection Al Entities | #

Stresses for plate elements should be checked
for every single point of interest.
Calculate over Points: ON

10

Standard 1..150 19902 (1st, Dec 2007) Check 2_Limits
Parameter Slenderness Z Selection 4 Elements
Element ID Slenderness Z
1941 0.190
1943 0.190
1945 0.220
1946 0.220
Parameter = Uf (Utilization Factor)
Rll: Bbsa(S f Sallow)
Overgll: Max(me.x, me.y, me.Z, Ie.Xy, De.VI, IE.ZX, IE.edV)
Table Profiles
This paragraph represents result table profiles previously created in a job.
Eqv (LS4, Element ID=1945)
Standard 3_FEM 1.001 Check [52] 1..Static Stress Check
Load Set LS54 Load Set 4 Selection Element |D=1245
D/ Point Stress Allowable Static Stress Utilization Factor
1945
117 Top 1.08e+8 240.00e+8 0.00
217 Top 1.28e+8 240.00e+8 001
217 Top 4 Tde+d 240.00e+8 002
417 Top 5.04e+8 240.00=+4 002
1./ Bottom 1.03=+8 240 00e+8 .00
2 J | Bottom 5.23a+8 240.002+8 o002
2 J/ Bottom 1.57e+8 240.00e+8 001
4 J i Bottom 1.07e+8 240.00=+4 000
End I/ Top 5.04e+8 240.00=+4 002
End J / Bottom 5.23a+8 240.00=+8 o002
Total 5.23e+8 240.00e+8 0.02
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Change Check Selection

Press to edit selection

Press add condition and choose properties

Select: 15..Bolts_M24

Press OK 2 times

Press 4 to add parameter

0,00,

11

Add Properties Condition - | X
Operation | Add v
Search

0 | e |
Filter | [ x|

[11.T = 001 (29 bodies)

[ 2.7 = 0,008 (10 bodies)

[J 3.7 = 0,025 (4 bodies)

[J4.7=0018

[15.T = 0015 (2 bodies)

[ 6.L100x50x5_bridge (3 bodies)

[17.T =0005

O 8.L100x50x6_bracing columns (& bodies)

[19.1100x50x6_WS (8 bodies)
3 . 10..Bolt M24 {154 bodies)

[111..Connections (3 badies)

2. C=

I | Cancel

Add Custom Check

Options

ID [1 | Title [Custome Bott Check |
Alizs [bottcheck
Description |

Show Parameter Description

Parameters () / Replacements (0)

| Load Calculation

Selection

Update Selection

Selection 2

M=

Components

Materials

[
r-"‘q

Properties

!1 Groups
¢ Femloads
£

Constraints
Blements .
Previous

Add Visible

Sections

B B | oreoss

AL Welds
I+ Additional Rules
X
z

Planes

&% Coordinates

»

»

»

[] Calculate Results over Directions

| [] Calculate Resutts over Points

| Al Loads

| Al Entities

By limiting check selection to elements of bolt property we reduce significantly the

calculation time. (Full model is 28 183 elements, bolts — 154).
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Add Parameter

Title: Allowable shear . .
. . . . Items area contains quick access buttons
Main functions area contains quick .
for all the items and parameters

. access buttons with most used functions: . .
Alias: F_shear_a . . available in formulas: Inner constants,
Minimum, Maximum, Average, Absolute, . L.
Result variables, Characteristics,

IF, etc. . .
Parameters, Functions, Properties, etc.

Description: Allowable shear force

Add Parameter - O *
Limits Main Functions tems

Tile 1. |Alowable shear | O Highight & x Fixg n T
Mias 2. IF_shear_a I | Min Max o = ]
Descripti:%' I.Nlowable shear force] || v = ‘ AbsMax IF unit

g Category General ~ L i

] Replacement (without results) | A Switch i B
verage wit X

All Dirsctions

0K Cancel

Replacement — parameters for which outcome is not stored. It is not possible to plot their
results or to display in table. Their purpose is to be used in other parameters of current
check. Using replacement check consumes less memory and improve performance.
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Enter Formula

Press | Min and put cursor: Min(_,)

Press = to add characteristic

Select: Bolt Prestress and press OK

Copy F_Prestress and paste it after
comma in Min( F_Prestress, ), enter

o n

Press add result variable

Select Line Element Force, Axial force,
Total. Press OK.

©,0/0/0/0/0/C,

Enter “* mu” in the end

Note: All the formulas can be entered
manually. If alias is highlighted with color
it is written correctly. In case you don’t
remember alias refer to Items group box,
it contain all available variables and
functions

Add Parameter — m} et
Limits Main Functions kems
Tile [Allowable shear | O wighiignt T = Fig T 1
Plias |F_shear_a | Absolute Value 1 m [ Max o5 T [
Value 3=
Description |Nlowable shearforce | L =
AbsM IF unit
_ Category | General v == L2 [
[ Replacement {without resutts) . T
Average Switch 5 B X
FlEeE Min( F_Prestress, F_Prestress - FAxial[total])*mu
oK Cancel
Characteristics — O x
1D Title AliasMName Description
2 Frction Coefficient mu
| Cancel
. .. Add Result 6. — m| *
List of all characteristics
Result Category Directions Pointz Of Interest

All variables to access results are

available in this dialog.

Stress

Flane Eleme arce
‘Weld Stress

Bending Plane Moment 1 {x End |
Bending Flane Moment 2 {x:
Shear Plane 1 {xy)

Torque
Warping Torgue

|Faxial

] o=
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Parameter Category

Add Parameter - O X
Category: Forces T Main Functions
Title [Alowable shear | O Highlight - - | F[x] [ = ][ = |
Alias |F_shear_a | Absolute Value | Min | | Max | | & | o o
@ Press OK Description |Nlowable shear force | Ch . >_1 | AbsMax | | IF | | I | | uriit | | |
; ] ategory IForces I
] Rey rit (without resutts) | Average | | o | | i | &

SllEEEh0 Min{ F_Prestress, F_Prestress - FAxial[total])*mu

Parameter Category determines the
displaying format in tables and legend
settings for plots.

2] ok || Cancel

Number Format Settings are available under Settings on Main window. It also can be

accessed from any table by pressing
Setti
= ‘X i iy System Utilization Factor General  |v|2 O 160000000.00
..... ‘:l Legend Settings Buckling Factor General w |2 L] 160000000.00
----- #.# Number Formats | Seiertific o u’ 0000
- Views (3)
All {LG1, All Entities)
Check [51] 1..Custom Bolt Check Load Group LG1..Overall

Selection &ll Entitias
Allowable shear Shear force Bolt Shear Force Axial Bolt Check Overall Bolt

Check
All Entities 4300000 28 4e+3 1.20 084 1.20
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Shear force parameter

0,0/0/0/0/C

eplacement Cat F | AbsMax | | IF
Qo rces v
Replac {without resutts) iy 5.| 0 I

| Average | | Switch

Press | 4 to add parameter Fshearl[Topland Fshear2[Top] can be found in Add results dialog |
. Add Result - m| e
Title: Shear force
Result Categony Directions Paints Of Interest
Stress Bending Plane Momert 1 fx
lias: h Strain Bending Plane Moment 2 { End J
Alias: F_shear Line Element Force Emam.ﬁ Total
Plane Element Force Shear Plane 2 (xz)
Weld Stress Puial Force
. Torgue
Formula: Sqrt(Pow(FShearl[Top],2)+ T e
POW( FShear2 [TOp],Z)) Group Parameter
Min
M,
Category: Forces Er—
Variable |FSheaIl |
Press OK ok || Cancel |
Add Parameter — O *
Lirmits Main Functions tems
Tle 2. |Shearforce | O Highiight | JE | | x¥ | | Fig | | T | | 1o |
Alias 3,|F_shear I Absolute Value | Min | | Max | | = | £y
S Value |S= ~
Description | | | |

LRI 4 [Bgrt(Pow (Fsheari[top],2) + Pow( FShearz[tDp],Z)}I

5/ ok | Cancel |
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Shear Force Utilization Factor

Press 4 to add parameter

Title: Bolt shear force check
Alias: Ufishear

Highlight: ON, Absolute value: ON,
Value:>=1

Category: Utilization Factor

Formula: F_shear/ (F_shear_a/
SafetyFactor)

Press OK

Q000,00

Limits highlights background of the cell in table.

If Result is above value — red, below —green. If
Absolute Value option is ON it means that also
negative values higher than the limit Value will
be highlighted with red (e.g.-1.1)

T | Listof constants
[L] | Listof local parameters (e.g. F_shear)

16

Add Parameter — O X
3. Limts Main Functions ltems
Tee . [Bok Shear Force Check | (= oo VT = Fig T ™
Alias IU‘F_shear I [~] Absolute Value Min Max 5 S o
Description | |I v [ m
Absll IF unit 7
| Em— = L L&
[ Replacement {without results)
Average Switch [al] B X

AlDirections § [F=5 =77 7 shear s/ SafetyFactor) |

Y

Local Parameters — O >
D Title AliasName Description
2 Shearforce F_shear
OK Cancel

All (LGA, All Entities)

Check [51] 1..Custom Balt Check Load Group LG1..Cwerall
Selection All Entities

Bolt Shear Force Axial Bolt Check Overall Bolt

Allowable shear Shear force

All Entities
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Axial Force Utilization Factor

Press 4 to add parameter

Title: Axial bolt force check
Alias: Uf=axial

Highlight: ON, Absolute value: ON,
Value: 1

Category: Utilization Factor

Formula:FAxial[total] / ((0.7 *
F prestress) / SafetyFactor)

Press OK

0,0/0/0/0/C

17

Add Parameter — O pd
3. Limits Main Functions ftems
e 2 [FEEE | |EA ighiicrt L& || # | [ @ ][ ®]
' 3 Absolute Val :
N|as- | |uf_axial | %‘alu:ife aLf 1 | Min | | Max | | 65, | =5
Description | | _‘_I% _ | AbsMax | | IF | | I | | i | | |
[] Replacement (without results) e | A | | Switch | | i | =
verage
All Directions 5_IFAxial[tDta1],’({E.?* F_Prestress)/ SaFetyFal:tur'}I
6] ok | Ccancel
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Overall Bolt Check

Add Parameter - m} *

Press |4 to add parameter 3uie M Funciions o

Tie 2 JOverl Bo Check | [& figiant E Py Fol P T
Title: Overall bolt check Aias [ UF total J| |4 Absolute Vakue Win Max = | oD

. Wal = ~
Alias: Uf_total Description | v — PbsMax IF I unit
B [1 Replacement (without results) Category 4 "

Highlight: ON, Absolute value: ON, Average | | Switch i = x
Value: 1 G 5 lAbsMax(abs( Uf_shear),abs( Uf_axial))} I
Category: Utilization Factor
Formula:Absmax(Abs(Uf_shear),
Abs(Uf_axial)) 6l ok || cancel
Press OK

Q000,00

Parameter = F_shear a (Allowable shear)

m [ I T (s (—
Lescripilon. AlloWab

All: Min{ F_Prestress, F_Prestress - AbsMax( Faxial[Top], Faxial[Bot])) * mu

1 7 - e
12 shnear Iaorce

Overall Bolt Check contains results from both
axial and shear checks. It gives a possibility to Parameter = F shear (Shear force)
verify the results using one plot. All: Sgrt(Fow(FShearl[Top],2)+ Pow( FShear2[Topl,2))

Parameter = Uf shear (Bolt shear force check)
All: F shear / (F_shear a / SafetyFactor)

Abs value of Shear and Axial check 1.2 Parameter = Uf axial (Axial bolt force check)

is used to make the values positive. 11 All: RbaMax(Fixial[Top], Faxial[Bot]l) / ((0.7 * F _prestress) / SafetyFactor)

In this Gase Nagalina and positive Parameter = Uf total (Overall bolt check)
values will have same color on plot. 1. A11: abamax(abs(Uf shear),abs(Uf_axial))
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Analyze Job

Select Job “Static Calculation” in the
Model Tree

Press ® on toolbar to analyze the job

Choose analyze active job: 1..Static
calculation

19

SDC Verifier 5.1 - D:A\Worl\ 1. Projects\2. Ansys projacts tutorial\3, Custom Bolt Check\Femap\SDC 5.1\custom_bolt_check.sdev

File  Settings Model Recognitionz.Job Tools  Standard  Post-Processing  Results  Report  Help

G Y e BERESS S EOE =L O 4 Fl GoloEmbedMode

E Analyze active job: 1..5tatic calculation

Analyze job v [Title |Static calculation

Analyze Project...

K%

Analysis Linear Static ~ | | 60..5tatic calculation Linear

Analysis Options Define... Select Loads to be Analyzed (3/3)

Request Results

Applied Force Force Balance

Reaction Force ] E:rrésetralnt R

Hement Force Plate Stress/Strain: | Comer Results

ocaen ] stan =

[ Disp O . Selection All Entities &+

o mrr == Z
Selection

Apply

12:00:04 D:\Work'1. Projects’2. Ansys projacts tutorial®3. Custom Bolt Check\Femap*SDC 5.1%custom_bolt_check_autobackup_245ep2018_12-00PM sdch saved
12:05:04 D \Work\1. Projects’2. Ansys projacts tutorial\3. Custom Bolt Check\Femap5DC 5.1'custom_bolt_check_dailybackup_245ep 2018 sdch saved

12:05:04 Saving backup file...

12:05:04 D:\Work'1. Projects’2. Ansys projacts tutorial®3. Custom Bolt Check\Femap*SDC 5.1'custom_bolt_check_autobackup_245ep2018_12-05PM sdch saved
12:10:04 D \Work\1. Projects’2. Ansys projacts tutorial3. Custom Bolt Check\Femap5DC 5.1%custom_bolt_check_dailybackup_245ep 2018 sdch saved

12:10:04 Saving backup file...

12:10:04 D-\Work'1. Projects’2. Ansys projacts tutorial®3. Custom Bolt Check\Femap'.SDC 5.1'custom_bolt_check_autobackup_245ep2018_12-10PM sdch saved
12:13:34 [52] Check "1..Dimensions’ results were cleared

12:13:36 [S3]Check "1..5tatic Stress Check’ results were cleared

Nodes: 26814 | Elernents: 28183 | Fem Model: D:\Work\1. Projects\2. Ansys projacts tutorial\3. Custom Bolt Check\Femap'SDC 5.1\Custom_Bolt_Check.modfem

W

MEKS (Meter/Kg/5econd) | G+ | Femap .:
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Results Table

Execute Extreme table in Custom Bolt
Check context menu

- 7T Constants (1)
i-:= Types (1)
[-UNit Characteristics

=1

Load Group: 1..Overall [}

Table type: Extreme < Classfications (0)
Table Structure: Direction over ----- B Standard Tables {0)
Parameters =-[«] Checks (1)

b 1..Custome Bolt Check [E LY

00JI0I00,

. +-1¥ Post-Processing & Edit
Selection: Property 15..Bolts = | I3 Reports (0) Copy
®  Remove
. Predefined
Press Fill Table Copy To Standard..
¢ Move
Custom Check Table - m} X Clear Results
=3 EX 1]@ Table (expand/extreme)
Qg Components Extreme Table (over selections)
D [1 | Tte  [AI(LG1, Beam 10.Bot M24 (154t] | Extreme Allowable shear Shear force Echt Shear Foree Auial Bolt Check Overall Bok: Check B Flow Table (over loads)
Description | | v i 2244319 B Table (Loads vs Selections)
Options Maximum 48000.00 36.de=3 120 0.84 1.20 i!l Criteria Plot
Check |1..Cu5torr| Bok Chack | Absoclute 43000.00 36.de+3 1.20 0.84 120
Load Group 2 .I‘I..Overaﬂ | I -il
Table Type IExlrerne (worst result on selection) . I
Table Stn.lcture3 N Il:ﬁredion over Parameters = I
Direction Al
Extreme Options
() Detailed (extreme locations - element and load ffor Load Groups))
(®) Short (only extremes)
Selection
AL (RS ] L] B ) @8
+ Beam "10..Bot M24 (154 bodies)” | 4 -~
v | X
PoRr
Eenens
Set Default Title 5 Fill Table | oK Cancel
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Results Plot

Q/0/0,0/00,

21

Execute Criteria plot in Custom Bolt
Check context menu

=1

Load Group: 1..Overall ik

LG Parameter: Absolute

1T Constarts (1)
= Types (1)

., Classfications {0
B Standard Tables (0)

Add 3
Edit

Copy

Rermove

Predefined 3
Copy To Standard...

Maowve

Clear Results

Table (expand/extrerne)
Components Extreme Table (over selections)
Flow Table (over loads)

Table (Loads vs Selections)

Criteria Plot

+
. . ’
View: 1..Detail
X
Selection: Property 15.. Bolts b=
S
v
Press B
@
Criteria Plat - * 8
gla
ID [1 | Tile  [Abs Overall Bott Check (LG1. Beam "15..Bolts_M24', v1) | 1@
Description | |
i e — ®
loxdGop 2, [FGEH | Hils + Beam 15. Bolts_M24'] All#
COptions v || %
Parameter | overail Bot Check v
Direction Al w
LG Parameter 3, [Fbsolae 7] gements
Point Of Interest Walue | Type |BbsMax + Limits
View 4 Jo-pesi ][+ Type None v
" 5
a 0

Set Default Title

|| cancel
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Results Plot

Overall bolt check plot is displayed. Elements with value more than 1 (orange and red) are not passing the check
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Creating Report

Execute Add report designer => Empty in
Reports context menu

Drag NEN 2018 2019 Standard from
Toolbox to the Report Structure

23

Report Designer

B (& | @ @ H ﬁ BE Toolbox A & " % ® | Femap window size Apply To Full Structure » Layout

Report Structure > 3 %
Description | | L
E First Page

T Table of Content
[P] Preface
E 1.Bolt Check

E-fpnt Characteristics

JU Constant

; 1..Bok Prestress
2. Friction Coefficient

[“1BH Table Profiles
M Plot Profiles

Document |

- X

Toolbox

EI'EE Model Tree tems
=B FEM Model Description
a5y Materials

¢ [ Constraints
E-F7 Recognition

-db Weld Finders
3 Model quality tools
1..5Static calculation

=& 1..Bolt Check

#-%¥ Post-Processing
=TI+ Extra tems

----- [F] Preface

----- B3 Model Information
----- [ User Chapter

j, Model Plot
&, Group Plot
----- L+ Beam/Bar Releases View "1..Default View'

123

----- 4L Image
..... 4 Image {from Clipboard)

----- 7 Table of Content

[l #~dd Report Wizard »
| Add Report Designer  » | [& Empty
[@5 Add Presentation Model Setup
— Remowve Multiple g Results
¥, Generate Multiple & Full
Renumber | |

www.sdcverifier.com




Add Tables in Report

context menu

Execute Tables in Custom Bolt Check

Type: Extreme

Parameter: Direction over Parameters

Selection: Property 15.. Bolts_M24

Loads: All Load Sets

Press OK

Q00000

=7 1..Bolt Check

B Characteristics
: 1..Balt Prestress

=R 0 1. Custome Bolt Check ]
2-fAF Table Profiles
R AILGT, Beam [
2148 Plot Profiles
LIS Abs Overall Bahh =

Generate Ctrl+Alt+G
Copy Ctrl+C
Paste

Remove Del
Remove Multiple Ctrl + Del

Restore default title

Criteria Plot

=

Table (expand/extreme)

0 o ()

24

Components Extreme Table (over selections)
Flow Table (over loads)

Governing Loads

Custom Check Table - X
Options Loads —r
Table Type 2. | Extreme (worst result on selection) By | Court 5] 8| =]
Table Structure 3_|Diredion over Parameters VI Selections (1) (Hlements)

AL @0 By |5 LI = 2

Directions
&
x
Extreme Settings
() Detailed {extreme locations - element and load for Load Groups)) L
(®) Short (only extremes) v

wt | B

Select Loads

Jobs Loads (8 / 12)
1..5tatic calculation ALL IL{/3)

L5(8/8)

6. ]| o

LG@O/1) LG Content FG Clear

On ILFe
O 2.k
[]J1 IL3.Fx

157 Load Set 1
11 LS2.Load Set 2
B4 J1 1S3 Load Set 3
11 LS4, Load Set 4
M1 LS5.Load Set 5
B 1 LS6.Load Set 6

LS7. Load Set 7
J1 LS8.Load Set 8
W1 161, Overall |

0K Cancel
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Add Plots in Report

/0000

b

Execute Criteria Check Plot in Custom Custcnrne Bolt Check @ Generate Ctel+ Alt+G
Bolt Check context menu EilEs Table Profiles Copy Ctrl+C
- [IFR All (LG1, Beam "15..Bokts_M24) [ Paste v
E'J Plot Profiles ¥  Remove Del
Parameter: Overall bolt check E!I Abs Overall Bolt Check (LG 1, Beam = Remove Multiple Cirl + Del
% ﬁ: :E; :am ‘::g::s—mij:: Restore default title
. : am "15.. 5 | —
Loa dSZ A" Load SetS @ Al {LS-.?!. Beam ‘155@“5_"’12‘1"} 1.IE Criteria Plot I
@ Al {L54. Beam '1550“:5_"-'124'} B Table (expand/extreme)
. @ Al {LSE. Beam '15..EOHS_M2‘” Qg Components Extreme Table (over selections)
Selection: Property 15.. Bolts_M24 [ All(LSE, Beam '15. Boks_M24) B Flow Table (over loads)
1R Al (LS7, Beam "15..Bokts_M24) ¢ Goveming Loads
View: Default View. ~{/JER Al (LS8, Beam 15. Boks_M24) Apply To All 8
Replace »
Check Plots X Sort Tables/Plots »
Loads Prie ok rarst Sort Tables/Plots and put in chapters 3
e 3 T E]  Add User Chapter
Parameters Directions [ Addload containers
;‘1""“5:"5 shear @ Add selection containers
i:'tlsg::;‘::: Check Copy structure Crl+1
D.”a” Holt Check Paste structure Ctrl+2
Group selected sub-items
Move all sub-itermns to parent (ungroup)
LG Parameter | Absolute v T on type: AbsMax
Views Selections (1) (Elements) Limits
1..Default View [-'- AL (@9 (B (5| (X (| |2 Type None -
PN | 5cam 15. Bots_t24 o .
= g | 0 . -
. Click Generate @ and Export to Word
x
e o oK Cancel
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Report

Report

Custom Bolt Check

Prepared by:

SDC Verifier

+31 15 30-10-310

sdewerifier.com
Zijlvest 25

2011 VB Haarlem
The Metherlands

Engineer: Support
Customer:

Project Number:

Version: 1

Date: 2512018

Prepared for:
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Page 2 of 18

1..Custom Bolt Check

operty Value

Categary Elemantal Custom Check
Selectian Beam "1, Bolt M24 {154 bodes]'
Parameters 5

Table Profiles

This paragraph represents result table profiles previously created in a job.

All [LG1, Beam "1, Bolt M24 {154 bodies]’)

standard LBl Check Chack [81] 4 Custom Balt Check
Load Group LGl Overal selaction eam "1 Folt M24 (154 bodies|"
eme Allowable shear Shear force Bolt Shear
Force Check
Minimum 2244318 0.0e+d 0.00
Maximum 4B000.00 36 4] 1.20
Absaluts 4B000.00 36 44 1.20
Plot Profiles

This paragraph represents result plot profiles previously created in a job.

Abs Overall Bolt Check (LG1, Beam "1{), Bolt M24 {154 bodies], v2)

SN

R RN I

e —
Chack [81] J, Custom Balt Check Load Group LG, Dveral
Parametar Absalute Overall Balt Check Selection Beam 1], Bolt M24 {154 bodes]
View 2. Dbl View1

Prepared by Prepared for

wwwi_sdeverifier.com
SDC Verifier

Page 13 of 18

Overall Bolt Check (L §2, Beam "10, Bolt M24 {154 bodies]’, v1)

T

- P AR CL R T ]
Chack [51] 1, Cistom Balt Check Load Set L53,Load Set 3
Parameter Overall Bolt Check selaction Bearn "1, Bolt M24 (154 bodes)
View LoDt View

Prepared by Prepared for
wwwi_sdeverifier.com

SDC Verifier

r—
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