MiDAS CiVil  ForEridge and Civi Siruetures Moving Load Analysis as per CSA-S6-06:2010

Moving load analysis

(CSA-S6-06 : 2010) B o

=  Bridge overview
v’ 2 span continuous composite girder
bridge
v' Span length: 2@24 m
v’ Carriageway width: 9.3 m
v Unit system: kN, m
= Lane definition
v" As per Table 3.4 of CSA-S6-06:2010
=  Vehicle load
v CL-625 Truck Load
v/ CL-625 Lane Load
=  Moving load analysis option
v’ Concurrent forces
= Result evaluation
v" Influence line
v Moving load tracer

v" Envelope of member forces
Program Version Civil 2013 (v1.1)
Program License Registered, Trial
Revision Date August 31, 2012
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MiDAS CiVil  ForEridge and Civi Siruetures Moving Load Analysis as per CSA-S6-06:2010

1. Bridge overview

Pier 1 Pier 2 Pier 3
= Bridge type: Straight bridge : : : e
. i i | G3
= Span length: 2@24 m : i | oz
=Carriageway width: 9.3 m | | | =

i 24m L 24m o

=Total Deck Width: 10.2 m - o i

. Span Span 2
= Spacing of cross beams: 4.8 m
a) Plan view
8.3m

Y

\ 4
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) Cross section
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2. Number and width of notional lanes
CSA-S6-06 : 2010: Table 3.4 Number of Design Lanes

Canjlageway Number of lanes Width of one
width w lane we
w=93m n=2 4.65m

3. Location and numbering of the lanes of the bridge

v" In midas Civil, the user directly defines the locations of lanes. For this tutorial, the lanes and axle loads
are illustrated below.

9.3m
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Moving Load Analysis as per CSA-S6-06:2010

Step 1. Open the model file.

1. Click g .

[_C-: [pen b 4 A o 5
- — 2. Select ‘Canada Moving Load .mcb’.

Lookir: | |, Moving Load Anabsis C545606 | v | ¢ (] £ EE~

Date modified Ty
4/8/2012 11:07 &AM

3. Click [Open] button.

ClCanada Code.mch

& This tutorial is intended to introduce the functions of Moving

load analysis. Therefore the procedures of creating elements,
| igning static loads and bound dit itted
Floname:  [Carada CodeEonpli et — assigning static loads and boundary conditions are omitte
Files of type: | MIDAS /Civil Fies [%.mch) [+] Cancel here.

Please refer to the online manual for the detailed usage.

: 1. Load > Moving load analysis data > Moving load code...
9 2. Moving Load Code: Canada
3. Click [OK] button.

Maving Load Code Canada
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Step3-1. Define traffic line lane (Lane 1)

Moving Load Analysis as per CSA-S6-06:2010

% For detailed
information of
Vehicular Load
Distribution, refer to
the next page.

% For the calculation
of the eccentricity,
refer page 7 of this
tutorial.

% Cross Beam group
comprises all the
transverse elements.

|Cross Beam |'
5 Skew [
Start [0 5] End [0 Sldeq)

Selection by
@ Z Points " Picking © Mumber
6 0,0,0 -
0,0,0 @
— Operations
Add Insetrt Delete
Eccen,
Mo Elem (m) =
1 1 -2774
2 2 -2774
3 3 -2774
w

& Traffic Line Lanes

Lane Name : | Lane 1 ‘]\

— Traffic Lane Properties —( 2

LT,

@
Start End

—

a : Eccentricity

Eccentricity l:lm
@Vheel Spacing: l'ﬂ 3

Wehicular Load Distribution
e} " Lane Element @ Cross Beam :|.
Cross Bearn Group 4

Maving Direction
’7 " Forward " Backward @ Eoth ‘

1. Load > Moving load analysis data > Traffic line lanes...
2. Lane Name: Lane 1

3. Eccentricity : -2.775m

4. \Vehicular Load Distribution : Cross Beam

5. Cross Beam Group: Cross Beam

6. Selection by : 2 Points

7. Click (0,-1.05,0).

8. Click (48,-1.05,0).

9. Click [OK] button.

Fanr
S
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Tip 1. Vehicular load distribution

0 Lane element: Apply loads to the traffic line lane elements reflecting the eccentricity.
When defining lanes by the lane element type, the vertical load components (vehicle loads) and the moments due to the eccentricity are

assigned only to the line lane elements. Even though the lanes can be located on cross beam elements, if the lane element type is selected, then
the distribution of the loads onto the cross beams will not be considered.

0 Cross beam: Apply the traffic loads to the cross beams.

When using Cross Beam type, the eccentricity is used only for locating the lanes from the line lane elements. The vehicle loads are distributed
to the girders via cross beam elements defined as a Cross Beam Group. If the user is modeling a bridge having multiple girders, the Cross
Beam type is recommended for vehicular load distribution.

For example, an axle load of 100kN is located as shown below. Then, concentrated loads, 25kN and 75kN, are applied to point A and point B
respectively. The cross beams themselves are loaded.

6 MIDAS Information Technology Co., Ltd.
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Step3-2. Define traffic line lane (Lane 2)

1. Lane Name: Lane 2

= Traffic Line Lanes 2. Eccentricity : _7425 m
L I, g ',ane2 = g g o
e : ( 1 3. Vehicular Load Distribution : Cross Beam
— Traffic Lane Propetties ~—
F/ J?/ 4. Cross Beam Group: Cross Beam
| AR 5. Selection by : 2 Points
Start End
a * Eccentricity N ey Enter the eccentricity 6 C“Ck (O,'lOS,O)
centricit‘y‘ oo m 2> of a traffic line lane 7. Click (48,-1.05,0).
reelspacng: (18 [m N relative to a traffic line 8. Click [OK] button
lane element. Traffic
—Wehicular Load Distribution -
" Lane Element @ Cross Beam 3> Ilne Iane elements e C.L. OT Lane 2 C.L. ?f Lane 1
| | Cross Beam Group z\ defined as the reference . . )
\Cross Beam |v] ! | (102:43)/2+4652=2775m
4 frame elements from ' le N|
1 Shew . L | IS 21
TStart 0 ) Ed [0 idea which the eccentricity is I 2175 465 = 1425 m ! -
< 1
Mawing Direction measu rEd . ’—\ l\ : roy
" Farward " Backward @ Bath ‘ [ j j
<@mnbv & In this tutorial, the Slab thk.=20ch !
- 2 Points " Picking © Mumber eCCEntrlCltleS are i - - -
E’ EE " between the 2 Point
Line ( created in step 5) o 3@2.7m 25w
— Operations i ! I
add re— ——— and the center-line of
the lane .
E . Ll
Mo| FElem . 2 Yo Db T e e o Do T e e e T e Ee Do D e Do e DD D Do D e
1 1 -7.425
2 2 -7.425
:? :? _E?EE Lare Lanellane lane llane llane lane lane lane lane Danelane Dane Dane Dake Dane Hake Dane Dake Danelahe Dane Dahe llane Lake Jane Lane llane Lanellane Dane lane lahe lane lane lane lane Hanelane Dane 1
M 42 02 trdagetrdedtadartededadetadeqdedastosdqogqadossodqdoqedatostagqdedstosdostedqdedetadnsgetsds
@ Cancel Apply @ ) - .@
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Step6. Define vehicular load

(Case 1. CL-625 Truck )

AR e A 2 1. Load > Moving load analysis data > Vehicles...

e 2. Standard Name : Canadian Standard Load
—Wehicular Load Properties | @ 3 VEh|CUIar Load Type CL'625 TrUCk
Yehicular Load Mame : CL-625 Truck.
Yehicular Load Type : |CL-625 Truck |VJ__\ 4 CI ICk [O K] button
3
R R A A @ For Ontario , the program also provides CL-625-ONT
l l l l l loadings under the vehicle load type
T
No | load(kl Specngimy_|w |0 Kifm ¢ BCL-625 Truck and BCL-625 Lane are new additions to Civil
) o b 2013 (v1.1) as per BC Ministry of Transportation Supplement
: 173 ¥ to the Canadian Highway Bridge Design Code
g 150 end
: @ The user can directly change Dynamic Load Allowance via
e the user input option
where only one axle of the CL-W Truck is used
where any bwa axle, or axles 1,2 and 3 are used
o e aris e el & The Static Effects Without Dynamic Load Allowance can be
@ considered by entering ‘zero’ in the values fields after
ES Cancel Apply selecting user input

8 MIDAS Information Technology Co., Ltd.
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Step4. Defi

ne vehicular load

(Case 2. CL-625 Lane)

& Define Standard Yehicular Load

"Standard Mame

|Canadian Standard Load{CANCSA-56-00)

=

Vehicular Load Properties (‘ 2\
%‘v‘ehicular Load Marne : | CL-623 Lane
\G Yehicular Load Type ! |CL-625 Lane | 3
A
P4
Pz Pz Is
vl |
¥ W ¥
[P Te P P
D1 Dz Dz D4
f\l Mo Load(kM) Spacingim) W 9 kM fm
@ 1 40 36
2 100 1.2
3 100 B.6
4 140 6.6
5 120 end

@ Auto

f.d)

0.25

—Dvnamic Load Allowance 4
7 User Input

where only one axle of the CL-4W Truck is used

wihere any bwo axle, or axles 1,2 and 3 are used

wihere three axles except For axles 1,2 and 3 or more
than three axles are used

oK Cancel Apply

Moving Load Analysis as per CSA-S6-06:2010

1. Load > Moving load analysis data > Vehicles...
2. Standard Name : Canadian Standard Load

3. Vehicular Load Type : CL-625 Lane

4. Click [OK] button.

CL-625 Lane: The CL-W Lane Load consists of a CL-W Tru
ck with each axle reduced to 80% of the value specified for
CL-W Truck load ,superimposed within a uniformly

distributed load of 9 kN/m, and 3.0 m wide

& The user can directly change Dynamic Load Allowance via
the user input option

MIDAS Information Technology Co., Ltd.
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Step5. Define moving load case

(Case 1. FLS Combination)

o Sl 5 Define Moving Load Case 1. Load > Moving load analysis data > Moving Load
—Load Case Data o] e £ 2 CaSES e
Yehicle Clas WL:CL-625 Truck v oo | | _
oo ot Dd - F - 2. Load Case Name : CL-625 Truck
I: Load Case For Permit Yehicle
T, ey off Lermilsd Lemss & ! —Multiple Presence Fackor —————————————————— 3 CI ICk [Add] BUtton
Max, Number of Loaded Lanes ! Murn of Loaded Lanes Scale Fackor .
| 1 i 4. \ehicle : CL -625 Truck
— Assignment Lanes
List of Lanes Selected Lanes | § IDQ—‘ 5 SE|ECt Lane 1
Lane 2 | 3 0.8 I' k _|
4 0.7 6. Clic -
® [ |
B | = e 7. Click [OK] button.
—5ub-Load Cases 8 CI'Ck [OK] button o
/%\ ~Loading Effect
ng Cancel @ Combined 7 Independent
ehiclz class Scale Lanel R . R
WS Tk L Lane 1 @ For the FLS and for SLS Combination 2, the traffic
load shall be one truck only, placed at the center of
MY one travelled lane. The lane load shall not be
<3 - considered.
Add Modify Delete
Cancel Apply
8
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Step7. Define moving load case

~Load Case Data
Yehicle Class :

Srale Fackor :

Moving Load Analysis as per CSA-S6-06:2010

( Case 2. SLS Combination 1/ Ultimate Limit State)

= Sub - Load Pacg

(R

Min, Number of Loaded Lane;

Wehicle Class ¢

Scale Factor

Max, Number of Loaded L 5

—assignment Lanes

List of Lanes Selected Lanes

Load Case Mame 2

~ & Define Moving Load Case

Cescription @

|

—Multiple Presence Factor

Murn of Loaded Lanes

Load Case For Permit Wehicle

Scale Fackar

— Assignment Lanes

List of Lanes

1. Load > Moving load analysis data > Moving Load
Cases...

2. Load Case Name : CL-625

3. Click [Add] button.

4. Vehicle Class : VL-CL-625 Lane

5. Max. Number of Loaded Lanes: 2

6. Select Lane 1 and Lane 2

7.Click =

8. Click [OK] button.

9 . Repeat steps 5 to 9 with vehicle class VL-CL-625 Truck
10. Click [OK] button.

Lane 1 | 1 1
Lane 2
@ - | | 2 D | 9
= | 3 0.8
| 4 07
mQK cancel | 5 0.6
\ O J | >5 0.55
—5ub-Load Cases
—Loading Effect
umber of Loaded Lanes : * Combined @ Independent
9 umber of Loaded Lanes
Ao ‘ehicle class Scale Lanel
VLiCL-625 Lane 1 Lane 1
Selected Lanes WLICL-625 Truck, 1 Lare 1
Lane 1
Lane 2
-
< il
/
<
wdd Modify Delete
oK Cancel K Cancel Apply

10

¢ For SLS Combination 1 and for ultimate limit states, the
traffic load shall be the truck load increased by the
dynamic load allowance or the lane load, whichever

produces the maximum load effect

11
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Step10. Moving load analysis option

% Moyving Load Analysis Control Data

— Truck!Train Load Cantrol Option 1 AnaIyS|S Tab > MOVlng Load
Analysis Method
( ® Exact e o 2. Frame : Normal + Concurrent Force
ad Point Selection 2 0
@ @ Influence Line Dependent Poink * Al Paints 3 Dlsplacements Group . RESUItS
Influenice Genersting Points 4. Forces/Moments Group : Results
@ MumberjLine Element ; 3 = )
" Distance between Points : IZI m 5 CIICk [O K] bUtton
"‘“PT";S‘S Results _ & Number/Line Element : Assign the number of reference
ate rame . R R R
* Center “ Hormal points on a line element for moving loads and drawing
el S Henalacenaion: FMB influence line in an influence line analysis. The accuracy of
Siress Calaatin ¥ Combined Stress Calculation results increases with increase in the number, but the analysis
Calculation Fikers time may become excessive.
+ Reactions
@ all T @roup l:@
Sl & Normal + Concurrent Force : If the output of concurrent
oAl ® Group: |Resuks  |v forces for max and min values is required for moving load
szl analysis, select /Normal + Concurrent Force_, .
AL 0 coup: i
5 oK Cancel
& Influence Line Dependent point/All Points : & Select the specific group for which analysis results need to be
Refer next slide checked in order to reduce analysis time.

[Structure Group: Results]

12 MIDAS Information Technology Co., Ltd.
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Tip 2. Influence Line Dependent Point / All Points ( Refer fig. in last slide )

Influence Line Dependent Point

This is a method which controls the vehicular loads in a moving load analysis according to the
influence values.

Maximum value(+): From the locations of the applied loads only the loads that result in
positive influence values are used in the computation.
Minimum value(-): From the locations of the applied loads, only the loads that result in
negative(-) influence values are used in the computation.

This method is used for general vehicular loading and yields results larger than that from the All
Points method because the loads are controlled according to the influence values.

All Points

This is a method which analyzes the structure for applied vehicular loads in the moving load
analysis at all locations without controlling the influence values.

The method is used for train loading and yields results smaller than that from the Influence
Dependent Point method because the loads are not controlled according to the influence values.

13 MIDAS Information Technology Co., Ltd.
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Step 11. Perform analysis

Step 12-1. Shear force diagrams

&% MVmin : The
minimum force
resulting from
the vehicle load
applied to the
structure.

&% MVmax: The
maximum force
resulting from
the vehicle load
applied to the
structure.

% MVall: Both
maximum and
minimum force
resulting from
the vehicle load
applied to the
structure.

|Beam Diagrams |'I' l

Load Cases/Combinations

Myall: CL-625-Truck v (o
tep v

« MaxfMin Diagram

Moving Load Analysis as per CSA-S6-06:2010

1. Click B .

— Companents
Part |Tota| |' ]
 Fx M

@) Fy @ Fz  Fyz
My Mz  Myz

1. Results > Forces > Beam Diagrams...

2. Load Cases/Combinations : Mvall:CL-625 Truck
3. Components : Fz

4. Display Options : Solid Fill

5. Check on Legend.

6. Click [Apply] button.

—Display Opkions

' Mo Fill

- B “ Line Fill

Scae: | 1.00000( | © SoldFil

— Type aof Display

< Contour ... Deform ...
alues vo 9 Legend @
Animate ... Undefar
Mirrored ... Quick View

—Oukput Section Location

e

@ Apply Close

MIDAS/Ciwil
|—1 Base - | I—"‘
1 1 POST-PROCESS0R

o AOEAMALTEGRANS
SHEAR-z
2.72329e+002
2.22815e+002
1.73301le+002
1.23786e+002
7.42717e+001
2.47572e+001
0.00000e+000
=-7.42717e+001
-1.23786e+002
-1.73301e+002
-2.22815e+002
-2.7232%9e+002

Mvall: CL-625-Tr~

ML ;182

MIN : 183

FILE: Canada Cod~

TNIT: kN

DATE: 08/17/2012

WIEW-DIRECTION

H:-0.440 f

Z: D.ole

14
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1. Click | :
|Beam Diagrams |' =1
- <> 2. Check on CL-625-Truck (MV:all) .
—Load CasesfCombinations ————————
| Mval: CL-625-Truck = [ 3. Click [OK] button.
Step -
+ MaxiMin Diagram
— Camponents - Lion Dialog
N —
_ - |N0de or Element |L0adcase,l'Combination |Part Mumber
Fx Mx
OF OF OF all Mone Inverse Pres [[]5% of Deck Slab(5T) [WIPart i
! - ‘ -~ v [C15%W of Haunch(sT) . [CIPart 174
w My Mz Myz |E|ement Lm |1t0445 | []=% of Forms(ST) — | |CIPart 274
[C]50L Parapets{aT) [CIPart 3/4
[]5DL FWS{sT) WPart
Select Type [ MWrminFLS/SL52F2103(5T)
— Display Options |Element Type |' ] l = :
- o TRUSS [ 1CL-625-Truck{MV:max) =
_ Mo Fil BEAM R [JCL-B25-Truck{F:min)
@ S Points ® Lire Fil Eti?g STRESS E - ECL-.sstM\a:au) )
- - Splace CL-6250MY imax
Scale: [ 1.on0000 Sohd Fil PLAME STRAIN C]CL-B25(MY 2min)
AXISYMMETRIC Intersect [CIFLS{CE)
A [J5L5 1{CE)
@ 0K Cancel
Axial Shear-y Shear-z Tarsion Moment-y Maoment-z
EE || Lesd || (kI (kh) ) (kR (kM-m) (R
&2 | CL-625 | I42] 0.0 0.00 B 574 “o.o0 0.00
82 |CL-625 | J(43] 0.00 0.00 8777 574 22533 0.00
83 |CL-625- | 1[43] 0.0 0.00 7668 283 232 0.00
83 | CL-625- | J(44] 0.00 0.00 176 68 1263 19,98 0.00
&4 |CL-625 | I[44] 0.00 0.00 164,29 1253 41669 0.00
g4 | CL-625 | (48] 0.00 0.00 164,29 1283 53454 0.00
8 |CL-625 | I[45] 0.00 0.00 14881 1562 58119 0.00
&5 | CL-625 | J[46] 0.0 0.00 14 81 1562 736,82 0.00
86 |CL-625- |  I[48] 0.00 0.00 42141 487 736,42 0.00
86 | CL-625- | J[47] 0.00 0.00 2141 487 Gaa.41 0.00
&7 |CL-625 | I[47] 0.00 0.00 10815 1200 &35 64 0.00
& |CL-625 | 48] 0.00 0.00 0815 1200 90985 0.00
& | CL-625 | I[46] 0.0 0.00 8515 1242 507 45 0.00
88 |CL-625- | J(49] 0.00 0.00 3515 1242 95447 0.00
89 |CL-625 | I[49] 0.00 0.00 054 1453 95266 0.00
89 | CL-625- | J[50] 0.00 0.00 -0 64 1463 564 64 0.00
90 | CL-625- | I[50] 0.0 0.00 §716 441 G4 54 0.00
90 | CL-625- | Ji51) 0.00 0.00 6716 1441 92518 0.00
o |CL-625 | 5] 0.0 0.00 6093 a2 24 85 0.00
15 MIDAS Information Technology Co., Ltd.
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Step 12-3. Shear force tables

(Concurrent forces) . Right-click on the Beam Force table.

1

2. Select View by Max Value Item...
3. Check on Shear-z.

4. Click [OK] button.

Elem Load part Axial Shear-y Shear-z Torsion Moment-y Moment-z
(kM) (kN (kM) (kN-m) (kN-m) (kN-m) ] ]
B2 [MvLCL | I42] 0.00 0.00 AET T 822 i o  Items to Display ~Load Cases ko Display
82 |MWL-CL | J43] 0.00 0.00 AETIT 1822 Copy [CAxial (15w of Girders(ST) ~
83 [MvL-CL | 1143] 0.00 0.00 -176.88 1543 - G2 r [(]5w of CF={3T)
83 [MvL-CL | J44] 0.00 0.00 -176.88 1543 [[]5w of Deck SlabisT)
B4 [MvLCL | I[44] 0.00 0.00 16429 377 Sorting Dislog,.. [[JTarsion [J5w of HaunchiST}
84 |MVL-CL | J[45] 0.00 0.00 G429 377 [CIMament-y [CJ5w of Farms(ST)
&5 |MVL-CL | I[45] 000 000 148 51 1562 Style Dialog. . [CIMament-z [[]5OL Parapets(ST) =
85 |MvLCL | J46] 0.00 000 14581 1562 Show Graph... []50L FWS(ST)
86 [MvL-CL | I[48] 0.00 0.00 2141 1645 CIMyminFLS/SL52F2103(5T)
86 [MvL-CL | J47] 0.00 0.00 2141 1645 Artivate Records. .. DMV"“EXFL?J?LQFZI 03(sT)
» &7 |MvL-CL | I[47] 0.00 000 0815 - :
&7 |MVL-CL | J[48] 0.00 0.00 10815 4337 Bxport to Bxcel.. LICL-B25-Truck{MV:max)
85 [MvL-CL |  I[48] 0.00 0.00 9515 12.42 View by Load Cases... Egtggg&;"&d‘”{)w’m'”)
88 |MvL-CL | J[49] 0.00 000 9515 1242 Vi by Max Value Ttem.. Fre ?HI’M‘U';fnaY‘I
89 |MvL-CL | 149] 0.00 000 _a0ad 1483
89 | MvL-CL J[50] 0.00 0,00 -30.54 14.83 Dynarnic Report Table, ., (\2) @ |
— mm e OK Zancel

Acxial Shear- Shear-z Tarsion Moment- Moment-z
Elem Load Part Companent (kM) (kR v o CKN-mi) (KN i) v CKN-mi)

52 [CL-B25- | 142] Shear-z 0.00 0.00 18777 1187 -0.00 0.00
g C a| cu | ate the 82 [CL-625- | J[43] Shear-z 0.00 0.00 AETIT 1187 22533 0.00
83 [CL-B25- | 1[43] Shear-z 0.00 0.00 176,58 EXr 207.72 0.00
co rrespond | ng mem ber 83 [CL-B25- | J44] Shear-z 0.00 0.00 176,58 EXT 419,98 0.00
84 [CL-B25- | I[44] Shear-z 0.00 0.00 -164.29 558 387.20 0.00
fO rces un de r th e G4 |CL625- | J44] Shear-z 0.00 0.00 -164.29 553 554 34 0.00
85 [CL-B25- | 1[45] Shear-z 0.00 0.00 14351 059 53382 0.00
it 85 [CL-B25- | 48] Shear-z 0.00 0.00 14381 059 712.39 0.00
Cond itions Where the 86 [CL-B25- | 146 Shear-z 0.00 0.00 12141 1154 646.79 0.00
m aXI mum an d 86 [CL-625- | J47] Shear-z 0.00 0.00 12141 1154 792 48 0.00
87 [CL-B25- | 147] Shear-z 0.00 0.00 10815 925 706.50 0.00
minim um mem be r 87 [CL-625- | 48] Shear-z 0.00 0.00 10815 925 836,28 0.00
83 [CL-625- | 48] Shear-z 0.00 0.00 89515 635 737.02 0.00
88 [CL-B25- | J49] Shear-z 0.00 0.00 8515 685 85119 0.00
fOfCBS occur at eaCh 89 [CL-B25- | [49] Shear-z 0.00 0.00 -50.54 200 738,62 0.00
pOSiti on. 89 [CL-625- | J[50] Shear-z 0.00 0.00 5054 200 83562 0.00
90 [CL-625- | 1[50] Shear-z 0.00 0.00 57.16 3.07 731 46 0.00
90 [CL-625- | J51] Shear-z 0.00 0.00 67.16 3.07 650,67 0.00
91 [CLB25- | 1[51] Shear-z 0.00 0.00 50.93 517 774.07 0.00

16 MIDAS Information Technology Co., Ltd.
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Step 13. Bending moment diagrams

2

@ My
©

|Beam Diagrams

Bl

Load Cases/Combinations

Myal: CL-g25-Truck | | o

Step | L&J
+ Max/Min Diagram
—Components
Part |T0ta| |v ]
" Fx T Mx
“ Fy T Fz " Fyz
T Mz T Myz
—Display Options
o “ g Fil
- SIS “ Line Fill
acale: | 1,oo000c @ solid Fill
—Type of Display
+ Contour Deform
~
Values # Legend 5
Anirnate Undeformed [~
Mirrared Quick View

el

— Oubpuk Section Location

@ Apply Close

Moving Load Analysis as per CSA-S6-06:2010

1. Results > Forces > Beam Diagrams...

2. Load Cases/Combinations : MVall: CL-625-Truck
3. Components : My

4. Display Options : Solid Fill

5. Check on Legend.

6. Click [Apply] button.

4 Base

- I

MIDAS/Civil
POST-PROCESSOR.

EEAM DIAGRAM

MOMENT-y

9. 64843e+002
8. 169507e+002
6.63972e+002
5.21036e+002
3.73100e+002
2.25164e+002
7.72277e+001
0. 00000e+000
-2.18644e+002
-3.66580e+002
=5.14516e+002
-6.62452e+002

MVall: CL-625-Tc~

MaxX ;90

MIN : 102

FILE: Canada Cod~

UNIT: kN -m

DATE: 06/17/Z01E
VIEW-DIRECTION

Z: 0,615
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MiDAS CiVil  ForEridge and Civi Siruetures Moving Load Analysis as per CSA-S6-06:2010

Step 14. Reactions

1. Results > Reactions > Reaction Forces /Moments...
2. Load Cases/Combinations : MVmax: CL-625-Truck
3. Components : Fz

|Rean:tin:|n Farces/Marments |‘r ]

Load Cases/Combinations

Mymax: CL-625-Truck ... 4. Check on Values.
2 Jren Lz 5. Check on Legend.
—Components -
oF: OF ®Fz @wz 6. Click [Apply] button.
TMs MY M2 [
Local {if defined)
. MIDAS/Ciwil
— Type of Display /3 Hi Base Sl gl PUST-PROCESSOR
Q REACTION FORCE
+ Values oo Wfllegend LN B
@rnw Scale Factor: NIN. REACTION
HODE= 165

FI: Z.Z053E4+000

Apply Close

©®  &ms

MaX. REACTION
NODE= 103
FZ: 3.0448E+002

M¥max: CL-625-Tr~
Max ; 103

MIN : 185

FILE: Camnada Cod~
UNIT: kN

DATE: 0B/17/2012
" VIEW-DIRECTION
Hi-0.440

\i,,

Z: 0.8l6
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MiDAS CiVil  ForEridge and Civi Siruetures Moving Load Analysis as per CSA-S6-06:2010

Step 15. Influence lines

1. Results > Influence Lines > Beam Forces/Moments...

Infl. S... MWL T... Batch ...
2. Key Element: 90
|Beam Forces/Moments |1lr ] )
3. Parts: |
Linefsurface Lanes
|LANE al 4. Components: My
Key Element: 5. Check on Legend
Scale Factor: 1.000000 6. Click [Apply] button.
Parts
- i S ST
3.. 314 ® ]. Model View
[ MIDAS/Civil
Components 4 Base - | POST-PROCESSOR
=) Fx =) F':." ) Fz INFLU. LINE
4 ) M & My o Me HOMERT..y
~Type of Display someron
”; .. #legend 5) yigzmeeron
Yalues - )
KEY ELEM.= 20
Inchude Impact Factar PART= j-node
Write to File. ..
LANE all
@lpply Close ﬁ ﬁEE:
FILE: Canada Cod-
UNIT: kN -m
$o Key Element: 195 DATE: 08/17/2012
VIEW-DIRECTION
Hi-0.575 t
Z: 0.383
E
=
i-end j-end
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mipas Civil

Integrated Solution System
For Bridge and Civil Structures

Step 16-1. Moving load tracer

Moving Load Analysis as per CSA-S6-06:2010

Display moving load location that results in the minimum

moment at the j-end of the element no. 90 due to the “CL-

625 load case.

@ Trace and graphically
display the vehicle
loading condition
(corresponding moving
load case and location)
that results in the
maximum/ minimum
force of a beam element.
The loading condition is
converted into a static
loading and produced as
a model file of the MCT
type by clicking [Write
Min/Max Load to File]
button.

N
o

ML T...

|Beam ForcesiMoments |" ] .
Moving Load Cases ——————————————
|Mhimas: CL-625 v |

(2
ey Element: _
3

Scale Factor: 1.000000

Parts
» i 14 ooz

4 ) 34 @ i

Camponents
D Fx  Fw D Fz
M & My o Mz|=

— Type of Display
+ | Contour « Legend

C:? + Applied Loads

Mazximumm Yalue :

9,2518e+002

W'rite Min/Max Load to File

Detail Resulk

@ Apply

Close

1. Results > Moving Load Tracer > Beam
Forces/Moments...

2. Moving Load Cases: MVmin: CL-625

3. Key Element: 90

4. Select j end

5. Components: My

6. Check on Contour, Legend and Applied Loads.
7. Click [Apply] button.

i ase Yk

MIDAS/Civil
POST-PROCESSOR

MVLD TRAC.

MOMENT-v

2.877752r000
2.647896a+000

FEY ELEM.= 90
PART= j-node
HAK.VAL. =
9.2518e+002
MVmax: CL-8625
HAX : None
HIN : Hone
FILE: Canada Cod~
UNIT: kN -m
DATE: 0&/17/2012
VIEW-DIRECTION

.

Z: 0.477
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MiDAS CiVil  ForEridge and Civi Siruetures Moving Load Analysis as per CSA-S6-06:2010

Tip 3. Checking dynamic load allowance in post processing

[ inf. Li.. Inf. 5. [N eatch ... | In midas Civil , one can easily confirm the value of

2 the dynamic load allowance used by clicking on the
Detail Result button . This generates a text file as
shown in the figure .

|Beam Forces/Moments

—Moving Load Cases
Mimax: CL-625

=]
v
fey Element:

Scale Factor: 1,000000
[ > 14 > 12 (25 MIDAS/Text Editar - [MyrnaxCL-625-TruckFz103_DetailRes.. | = || & |[w253a]
e e e s o
o * File Edit Wiew ‘Window Help _ =]

DEHSRE e =2 ag 2o B e

Componsnts
— - - H 8]
Fx Fy Fz ) o . 4.|
. . 0000z ** midaz Civil Canada Moving Load Data *%
ik i iz * Moving Load Cases @ MVmaxCL-6Z25-Truck

* Eev Element : 103
* Components @ F=
W

— Twpe af Display

#IContour |,..| |#ILegend Maximum Value : 3.5445e+002
#|appliedLoads  [...| 4 | | TS S S S S S S S S S S S S S s EE AT T T T T T T T T T T T T T
* Dynamic Load Allowance
[Lanel] : 0.25 e
Maximum Yalue :
Write MinfMax Load to File
Dretail Result |
Apply Close h
| 1 | | »
Ready Lndf8,Cal2 4
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MIDAS CiVil Forritge and it St Moving Load Analysis as per CSA-S6-06:2010

For Bridge and Civil Structures

Step 16-2. Moving load tracer

Display moving load location that results in the maximum . .
Reaction at the mid support - say at element no. 103 due to | 1. Results > Moving Load Tracer > Reactions

the “CL-625" load case. 2. Moving Load Cases: Mvmax : CL-625
Infl. Li... Infl. S... atch .. 3. Key Element: 103

4. Components: Fz

| Reactions

’2\(|wing Load Cases 5. Check on Contour, Legend and Applied Loads.
/My CL-625 v .
e ) 6. Click [Apply] button.

kKey Mode; 103

Scale Factor:
| — = = o]
4)n:|mpn:|nents = = g gg
T © Fx D Fy e Fz s s

M2 oMy oMz - W -

e T e T —
i

Local (if defined)

/SD?DE aof Display
"% Contour ... |+ Legend

+| Applied Loads

MIDAS/Civil
POST-PROCESS0R
NVLD TRAC.

FORCE-Z

KEY NODE= 103
MAX.VAL.=
4.1933e+002

Mazxirmurm Yalue : 4,193%4+002

Wrike MinfMax Load bo File

MVmax: CL-£20

MaX : None
MIN : None

DATE: 0&/17/2012
VIEU-DIRECTION

.

Z: 0,477

Detail Resulk

@ Apply Close
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MiDAS CiVil  ForEridge and Civi Siruetures Moving Load Analysis as per CSA-S6-06:2010

Step 17-1. Converting the moving load into a static load

|Reactians = -~ 1. Click [Write Min/Max Load to File] button.
Moving Laad Cases 2. Click [OK] button.

My CL-625 >
Key Node: 103 3. Select File>Exit in the MIDAS/Text Editor.
Scale Factor: 1.000000
—iomponents
D FH O FY & FZ
liak3 MY Mz
el cietfiveel [ MIDAS Text Editor - [MVimaxFLS._SLS2Fz103.met] =R =R
—Type of Display [25 File Edit View ‘Window Help = ]=]x]
DEESRE ' 2R2Aaf 2= (H 4553k Al fHezT08 7|
' Conkour o Legend Euum LVERSION —
o002 5,40 =
+ Applied Loads . . ) X
£ Moving Load Converted to ...
AT, TEMPERATURE
4 :
Maimum ua|ueh 4.1939e+00§/ \ \9a|_l,l$|s CSA-SE-DE MY masCL-625F 2103 met|
9 - 15 DA ases
~ he o ©
write Min/™ax Load to Hle [FER.
1 oK Cancel £25F2103
Detail Resulk /2\ nt Bean Loads 2
U 0021 ELENW LIST, CMD, TYPE, DIR, EPROJ, DI, P1, D2, P2, D3, P3, D4, P&, GROUP
o022 131, BEAM , CONLOAD, GZ, WO . 0.9720000000, —-84.375,  0.0000000000, O, O, O, O, |
0.9720000000, -49.2187,  0.0000000000. 0. 0. 0. 0.
03720000000, —43 2183,  0.000000D0DD, 0. 0. 0. 0.
Apply Close 0.9720000000, -70.3125,  0.0000000000, 0, O, O, O,
0.9720000000, -70.3125,  0.0000000000, 0, 0, 0, O,
0.9720000000, -28.125. 0.0000000000, 0. 0. 0. 0,
0 3060000000, —84 375,  0.0000000000, 0, 0, 0. 0, |
0 3060000000, —43 2187,  0.0000000000, 0, 0. 0. 0.
03060000000, —49.2186,  0.0000000000, 0, 0. 0. 0. |
»
3 3 3 Readk Ln0/48, Coll MU ;
& Where moving load analysis has been carried : - 4

out, the moving load case, which produces
the maximum or minimum results, is
converted into a static loading and produced
as the MCT type.
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MiDAS CiVil  ForEridge and Civi Siruetures Moving Load Analysis as per CSA-S6-06:2010

Step 17-2. Converting the moving load into a static load

= MCT Command Shell:

| 1. Tools>MCT Command Shell

m Command or Data : *MODE |" J Insert Command Insert Data Cielete O ) -
. Click = | :

. Select the file name “MVmaxCL-625Fz103.mct”.

N

w

Ic] Hpen .4
Laokin | |, Moving Load Anabsis CSASE08 | v | &= (B ER~ 4. Click [Open] button.
bee (o \——Dake modfied 5. Click [Run] button.

B v axCL-625Fz103. mct @ 8/17/2012 11:45 A
. Click [Yes] button.

6
B2m 7. Click [Close] button.
= @ 8. Click B .

File: name: | | Open

File of wpe: | MCT Files(® mct) |vJ Cancel

Open as read-only

= MCT Command Shell

= | B | command or Data: *MODE |V] Insert Command Insert Data Delete Data

*USE-STLD, MimaxFL340

*BEAMLOLD : Elem . . .

i Ainal d Its wiill be deleted.

; ELEM LIST, CHMD, T / C;:g’i’:jifs'gmsu sl be delete , D4, P4, GROUE E|
131, EBEAM . CON — ' . 0.00000o0o0oc
136, BEAM . QO T 0.000ooooc
137, BEAM , COIn S, 0O.0000000c
14z, BEAM ., CON es Mo 5, 0.00000o00c
143, EBEAM , CON = 0.0000000c

j‘lﬂﬁ EFEOM CORT BT i 0\ (] (W=l iAninininininin] - il N nonnnnno

£ 1l rﬁ

O Clear Gato Ling I:I gb_é
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mipas Civil

Step 18-1. Check beam reactions due to the converted static load

Integrated Solution System
For Bridge and Civil Structures

Moving Load Analysis as per CSA-S6-06:2010

Defor,,.  Forces  Stresses
|Reactinn Forces/Moments |1r ]
Load Cases/Cambinations
2 iST: MymaxCL-625Fz103 r ]

Step
Components
3 DFx ©OFY @ FZ  FEvE
COME MY M2 T MEYE
Local {if defined)
Type of Display
4 )# Walues ... | Legend

Arrow Scale Fackar: 1.000000

@ Apply

Close

EN-1

1. Results>Reactions>Reaction Forces/Moments...
2. Load Cases/Combinations: ST:MVmaxCL-625Fz103

3. Components: Fz

4. Check on Values and Legend.
5. Click [Apply] button.

Base

L

MIDAS/Civil
POST-FROCESS0R

REACTION FORCE
FORCE-Z

MIN. REACTION
NODE= g2
FZ: -1.3530E+001

M. FEACTION
NODE= 103
FZ: 4.1939E+002

5T: MVmaxFL3/3L5~

Max @ 103

MIN : &2

FILE: Canada Cod-

UNIT: kN

DATE: 0&/07/2012
VIEW-DIRECTION

&

Z: 0.46Z
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MiDAS CiVil  ForEridge and Civi Siruetures Moving Load Analysis as per CSA-S6-06:2010

Step 18-2. Check reaction table due to the static load

=Ew( C=for,,. Forces  Stresca
1. Click ...|.
|Reactiu:un Forces/Moments |T | J
L oad Cases/Combinations 2. Check on MVmaxCL-625Fz103(ST).
|ST: MyrnaxCL-625Fz 103 v _| 3. Click [OK] button.
Step T |
vode | Load \/‘s Fy FZ M My MZ
~ Components R o kM) (kM) (kM) [kM-m) (kM- T (kM- m)
F FY ®Fz2 FiyZ .
AR MmaxF 0.000000 0.000000 53 351544 0.000000 0.000000 0.000000
MA MY Mz MatZ B2 | MvmaxF 0.000000 0.000000 227 778024 0.000000 0.000000 0.000000
Lacal (F defined) g2 | mvmaxF 0.000000 0.000000 15529945 0.000000 0.000000 0.000000
v of Diola 53 | MvmaxF 0.000000 0.000000 32 094093 0.000000 0.000000 0.000000
P Py 103 | MvmaxF 0000000 0000000 410389244 | 0000000 | 0000000 | 0000000
# Values ... #legend ... 123 | MyvmaxF 0.000000 0.000000 4703723 0.000000 0.000000 0.000000
frvow Scale Factor: Loonono 124 | WivmaxF 0.000000 0.000000 20 256732 0.000000 0.000000 0.000000
184 | bivmaxF 0.000000 0.000000 233015119 0.000000 0.000000 0.000000
164 | bvmaxF 0000070 0.000000 13 653265 0.000000 0.000000 0.000000
= Records Activation Dialog < hn 0.000000 3825737 0.000000 0.000000 0.000000
- i 0.000000 184 419929 0.000000 0.000000 0.000000
Hode or Element Loadcase/Combinatian a0 0.000000 33059359 0.000000 0.000000 0.000000
al Mone Inverse Prev ng DF giFrdFSr%ST) SUMMATION OF REACTION FORCES PRIMTOLT
[n] =l
|Nnde |.r | |1t0246 | 5%/ of Deck Slab(ST) F FZ
- [15w¢ of Haunch{ST) (kR ()]
Select Tyne (15w of Forms(ST)
v [J50L Parapets(sT) i 0000000 | 1209375300
|Element Type v add [ISOL FwS(ST) =
i [ M¥minFLS/5L52F2103(5T)
TRLUSS Del [ MY raxFLSSLS2Fz10305T
BEAM 2 ) P )
FLAME STRESS = [CICL-625-Truck{My:all)
PLATE Replace [(]CL-625-Truck{M:max)
PLAME STRAIM [C]CL-625-Truck{My :min)
AEISYMMETRIC CL-625My all H . ‘
~~~~~ L | e & Reaction table due to static load case ‘MVmaxCL-625Fz103

displays the concurrent reactions due to the moving load case
@ oK Cancel ‘CL-625’ when the reaction of the node no. 103 is maximum.
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