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1.1 Introduction

Modelling Q

+ Wizard
* Manual Modelling

\ 4

Static Load « ULS check . Autf)-generate
design report

Moving Load » SLScheck
* Drawing Import

Thermal Load

* Dynamic Load



1.2 Material and Section Properties

viaterial Data

General

Material ID 1

Hasticity Data

Type of Design Steel

Type of Material
1Q Isotropic
Steel
Modulus of Basticity
Foisson’s Ratio
Themal Coefficient
Weight Density

Use Mass Density

& Concrete
Modulus of Blasticity
Poisson's Ratio
Themal Coefficient
Weight Density

Use Mass Density

Steel material specific to EN Standard

Orthotropic

Name

Steel
Standard
DB

Concrete
Standard
Code
DB

21000e+08| kN/m?
0.3

6.6667e-06| 1/[F]

76.98| kN/m?

5365

ENOS5(S) v

-

5385 "
5450
S275M/NL
S355M/NL
S420N/NL
SABOMN/NL
527 5MIML
S355M/ML
S420M/ML
SABOMML
S235W

S355W
sdsoq/faL/au
¥167057(15.2mm)
¥177057(9.3mm)
¥177057(9.6mm)
¥177057(11.0mm)
¥177057(12.5mm)

7.85| kN/mi/g ¥177087(12.9mm)

0.0000e+00 | kN/m?
0

0.0000e+00| 1/F]
0/ kN/m?

¥177057(15.2mm)
¥177057(15.3mm)
¥177057(15.7mm)
Y1860S7(2.3mm)

YI86057(2.6mm)

YI86057(11.0mm)
Y186057(11.3mm)
YI86057(12.5mm)
Y186057(12.9mm)

0 kN/md ¥ 186087{13.0mm)

V186057(15.2mm)  ~

Material Data

General

Material 1D 2

Blasticity Data

Type of Design Concrete

Type of Material

O Isctropic

Steel

Modulus of Elasticty
Poisson’s Ratio
Themal Coefficient
Weight Density

Use Mass Density

& Concrete
Modulus of lasticty
Foisson's Ratio
Themal Coefficient
Weight Density

Use Mass Density

Orthotropic

Name C50/60

Steel

Standard

DB

Concrete

Standard EMO4{RC)

Code

0.0000e+00
0
0.0000e+00
0
0

3.7277e+07
0.2
5.5556e-06
25

2.549

DB

Wime (20125
Ca0/37
C35/45
VIFl  |cao/so
C45/55

N/m?
™ |csoro
N /m/g C56/67
Ca0/7S
cro/es
Ca0/9s

kN/m?* |C90/105

14F]
kN/m?
kN/m3/g

RC material for EN Standard



1.2 Material and Section Properties

Select PSC DB

Code |UK
Select DB

2:MBB0
3M2
4:M3
5:M4
6:M5
7:ME
8:M7
M8
1M
1:M10

Type

UK-MYE

UK-Solid Box

K-S 45v4
UK-SYE 2:2‘“2
UK-T S

UK-TY (Rebate)
UK-TYE(Rebate)

Select PSC DB

Select DB

A Code | UK v Type | UK-SY v

Cancel | 0K | | Cancel

EN- Standard Section

Section Data

DBﬂ.lser] Value I SRC } Combined PSC lTapered ] Composite | Steel Girder]

SeconlD 9 o PSC-1CELL, 2CELL

Mame

Joint OnjOff W PSC-3CHLL
Dot Omt Jn4 | O pscncewL

Doz Omz Jis
= == TOOF FscncELL2

oz [Oxns3
PSC-MID
Section Type I
O1cel I psca
nEE] L pscHALF
' PSC-TEE
Shear Check n PSC-PLAT
Auto T_g,?
71: 0 n ) PSC-Value
o =T PsC-CMPWES
T m T "
3: 0 m @ a0 m  BI31 O m
. HI4 E m B2 ” m
for Shear(total)  Auto  FI+1 - © m Bl4 = m
ti: 0 m O H4z 0 m
—— _ HIS 0 m
t2: 0 m J E—
t3: 0 m B 18 Consider shear Deformation,
for Torsion{min.) [ Consider Warping Effect(7th DOF)
a m O Auto User
Offset: Center-Center
Change Offset ... Table Input... Display Centroid

X

Show Calculation Results. .. Cancel Apply

And much more...



1.2 Material and Section Properties

how Time Dependent Material Function

Creep Function Data Type Graph Options
Q Creep Coefficient X-axis log scale Y-axis log scale

Shrinkage Strain

1.5
Start Loading 10 Day 1s
Name | | Code European w End Loading 10000 Dy s L |
European Num. of Steps 24 .
1.1
Characteristic compressive cylinder strength of concrete at the age 50000 kM/m® .
of 28 days ffck) Time value .
(cay) CRRT
Relative Humidity of ambient environment (40 - 99) 70 o % 1 1334 24707e-01 a4 e f
2 17.78 3.1822e-01 E 0.7
Motional size of member : 1 m 3 2371 3.7659e-01 Y e ,
a
- . . . ; 4 31.62] 4.3085e-01 F
Type of cement 6 56.23| 5.3786e-01 0.z Creep Function Data Type Graph Options
7 7499 5.9298e-01 0.2 Creep Coefficient Yeaxis log scale Y-axis log scale
Class 5 OClass N Class R 8 10000 6.4987e-01
9| 13335 7087301 o OErtEpeT
Type of code 10| 177.83)  7.6944e-01 T e sies | Satloadng |10 Day .
11| 23714] 23163e01 L
EN 19592-1 {General Structure) e e Mc: = End Loading 10000 Day 2 =
2
© EN 19922 (Concrete Bridge) Use of siicafume [ Reaw | e .
Age of concrete at the beginning of shrinkage 3 | day Time Value

(day)
13.34| -53442e-05

1
2 17.78| -59278e-05
l oK “ Cancel l 3| 2371 -65453e-05
4] 3182 7.1936e-05
5
8
7
8

4217| -7.8702e-05
56.23| -8.5734e-05
74.99| -9.3042e-05
100.00| -10067e-04
9| 133.35| -1.0870e-04

10 177.83 -1.1727e-04 o 1000 2000 2000 4000 5000 €000 7000 BOOD 8000 1050

Creep & Shrinkage input based on EN Code e e i

L e

Shrinzage Stzainin-lB-4)

Autogenerated creep & shrinkage curves



.3 Loading (Moving Load)

ving Load - TrafficLine

Lanes

Define Standard Vehicular Load

Standard Name

EN 1991.2:2003 - RoadBridge A
o o Vehicular Load Properties
Vehicuiar Load Name Load Mode! 1
y; Vehicular Load Type Load Model 1 ~
4
J
Oy ag,JJLoad Model 3 (UK NA)
x 1 |, |Load Model 4
o Y P—
Zm a0y Tandem System, Qik
@yl : UDL System, gk
\ : g Dynamic amplification factor included
"%, 0f . andem System ystem
g Tandem Syst UDL Syst
oo, b ] g Location Adjustment | Axle Loads | Agjustment | Uniformly Dist
g 508 of ey 1005 010 08, Factor (<) Factor Loads (kKN/m?)
- [ s e 7 Lane Number! 1 300 1 9
] e e o — . = : =
o A Lane Number3 1 100 1 25
i ~ Gther Lanes &
et . Remaining Area g U 1 Z4]
wsctorfor Tandem System 075
w factor for UDL System 0.4

Influence line based moving load
analysis

Standard vehicles for EN Code



1.4 Loading (Response Spectrum)

v

Dynamic Loads Time Hi ami ime Varyi Multiple 5
Functio [ d g i d weitati

nerate Desi ectrum

E Function Name Spectral Data Type
D Spectr Er de-5(2004) b
esgn Spectun [Ewrccsgeszony v EURO2004 H-ELASTIC © Nomalized Accel e Velocity Displacement
National Annex Recommended b
= Sealng Graviy Graph Options
- O Scale Factor 1 0.806 m/sec? Xeaxis log scale
Spectrum Type Horizontal Elastic Spectrun Period | Spectral Data
(sec) @ Maximum Value |0 . Y-as log scale
Ground Type B v 1 00000 00960 ! STt !
Spectrum Parameters 2| 00600 0.1392 0.05
3| 01200 0.1324
O Typel Type2 User Defined + 01800 0.2256 N
Soil Factor (5) | Tb To Td 5] 02000 02400 ooy '
6 02400 0.2400 I
- vz s = 7| 03000 02400 I
8| 03600 02400 . !
Ref. Peak Ground Acc. (AgR) 008 | g 9] 04200 0.2400 3
10| 0.4800 0.2400 &
Importance Factor (1} 1 v 1] 05000 0.2400 a O
B oo.103
Viscous Damping Ratio 6d) 5 % 1205400 02222 i,
13| 06000 0.2000 &
14| 0.6600 0.1818 o
15| 0.7200 0.1667 0.
16] 07800 0.1538 . et
17 0.8400 0.1429 0.002
o.01 101 alo1 e alos sio1 elo1
Max Peiod |6 (Sec) 18] 05000 01333 Pesicd (sec)
18l nosnn n49en

Descipton  EURO2004 H-ELA: G=B,5=1.20,Tb=0.20, Te=0.50, Td=2.00, AgR=0.08g,|=1.0,Damping=5.00

Response spectrum input based on Eurocode Generated RS curve



1.5 Loading (

Temperature Gradient)

L

e I

Temperature

Drefine Code Proy

Define Code EUROCODE

Section Type Steel Composite

Temperature Gradient

O Heating Cooling

Procedure

1O Nomal Simplified
T1 (13 m T7T2|4

h  OAute User 0.2
h1  ©Auto User 012

hz O Auto User 0.4

A W

Element Temp.
Temp. Gradient

Beam Section  Plate Thic
Temp. Temp.

Modal Temp.
Temp. Loads

v
v
M AT
h
AT2
Depth of
super-
[m structure Il = 0.6h
h2 -
. h2=0.4m
m
m
h AT1 ATZ2
m °c °c
0.2 13 4
0.3 16 4

Temperature gradient input based on Eurocode



2. Specification of Bridge

» Bridge Type: 2-Span steel composite | girder curved bridge

5

in girders:

Number of mai

250’

Curvature Radius:

1es

Material Propert

:EN 05 (S), S355
EN 04 (RC)

Structural Steel

, C50/60

Concrete:




2. Specification of Bridge

DT

C/C distance between girder 3m
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3. Steel Composite Design as per EN 1994-2

Code ‘ENWDB‘LZ—V NA | Recommended
Partial Factor
Concrete(Gamma_C) 15
Reinforcing Steel{Gamma_S) 115
Structural Steel{Gamma_M0) 1
Structural Steel{Gamma_M1) 11
Shear Resistance of a Headed Stud{Gamma_V) 125
Equivalent Constant Amplitude Stress Range(Gamma_F) 1
Fatigue Strength(Gamma_Mf) 1
Fatigue Strength of Studs in Shear{Gamma_Mf s) 1
Stress in Structural Steel(Gamma_M,ser) 1

Damage equivalence factorsfor Resistance to fatigue)

Design life of the bridge in yearf_Ld) 00 = Lorgiudngl Ferforss

forems—=1| | BR8] (B w e | i)
Stress Limitation erget sectan B Bement ee s 3 | ot 1

[FF X S5 ¥ Gudsine
k1 |06 k2 045 K3 08 e

T 7 sk an g (ER
dsmitents '
Shear Resistance Reduction Factor of Stud Connector for SLS) : ::'MTW LR T 3 B :  rort  Lne e
i 075 I 12 Comeeste Topern: i 3 . i B i
s .

© Inmtethodn & oot ethod 8

e 1,450, 0,316
LUtimate Limit States Serviceability Limit State IR i ,Wm;g :
& wm £
Bending Resistance @ Stress Limitaion o B
Resistance to Vertical Shear Longitudinal Shear (SLS)

Resistance to Lateraltorsional Buckling
Resistance to Transverse force
Resistance to Longitudinal Shear

Resistance to Fatigue

I oK H Cancel l
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Introduction

— Pedestrian Bridge are more sensitive to dynamic load generated by moving pedestrian.

— Walking, running and jumping on footbridges produce dynamic forces which can activate appreciable

vibration.

— Vibration can cause discomfort to pedestrians.

— Excess vibration can cause deterioration of the footbridge’s structure integrity.
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* Bridge Layout
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Modelling Data

Geometric Details

— Bridge Type: Single Span Simply Supported Composite Steel | Girder Bridge

— Span length 33m with 2 main girder

Material Details

— @Girder: S355

— Substructure: C30/37



Stiffener... Stiffener...

1 "
Sectond 2 I Name Support ! Sectiond 3 | Name Mid
e e———— _ |
Section Type : Steel-I (Typel) v Section Type : Steel-I (Typel)
T GLEECEEEEEEEEPEEEEREPEEEE NI o W =
| Slab H | stab
| Bc 1500 mm ! ! Bc 1500 mm
: tc 200 mm : : tc 200 mm
1
1 Hh 0 mm : : Hh 0 mm
1 1 1
1 1 1
1 1 1
: Girder 1 | Girder
1 1
: Hw 720 tw 40 mm 1 ] Hw 1020 tw 40 mm
— — 1 1
: Bl 600 B2 600 mm 1 1 Bl 600 B2 600 mm
— — 1 1
: BfL O B2 0 mm | | Bl O Bf2 0 mm
1 1
: 1 40 2 40 mm | It 40 tz2 40 mm
_— _— 1 1
: Bf3 0 tfp i mm | ] Bf3 ] tfp ] mm
1 1
: - |
1
1 1 !

Near Support Near Mid Span

Note: All Dimensions are in mm unless mentioned otherwise
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Bridge Geometry

g
4 0 &
——) — — —— {—
7m 6m 6m 6m 7m

C/C distance between girder = 1.5m

RS S SIS S S S SH SE S SHN S S S S S S S S S G S S S - &

aEERE EEEER

—
33m

— Height @ Support = 1000mm
— Height @ Mid = 1300mm






Loading Details

Self Weight

Parapet

— Load on Each Girder = Area * Density of Concrete
=(1x04) =25
=10 kN/m

Services (50mm thk, density 22 kN/m3)
— Load on Each Girder = Area * Density of Wearing Surface
=(0.05%1.5) * 22
=1.65 kN/m
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Defining Material Properties

Material | Section | Thickness

ENO4(RC)  C30/37

Material

X
— (C30/37: ENO4(RC)
— S355: ENO5(S)
Add...
Modify...
Material Data

General

Material ID 2 Name

Elasticity Data

. Steel
Type of Design Steel
Standard  ENOS(S) v
' o
Concrete
Standard
Type of Material
© 1sotropic Orthotropic
DB

Steel
Modulus of Elasticity : 210008402 knfmme
Poisson's Ratio
Thermal Coefficient 1.2000e-05 /(]
Weight Density H 7.698e-08  kNfmm3
[[] use Mass Density: kN/mms/q




Defining Section Properties

Properties

Material Section | Thickness

D MName

1 Diaphragm
2 Support

3 Mid

4 Sup Mid

5 Mid Sup

Type Shape
User 5B
Comp... CP_I
Comp... CP_I

Tapered CP_I
Tapered CP_I

Add...
Madify...
Delete
Copy

Import

Renumber

Close

— Diaphragm : 800 x 100 mm
— Support Section

— Mid Section

— Tapered Section: Sup-Mid
— Tapered Section: Mid-Sup



Define Static Load Cases and Add Loads

Static Load Cases

Name : Services Add
Case : All Load Case hd Modify
Type 2 Dead Load of Wearing Surfaces and Utilities (DW) R Delete
Description :
No Name Type D

1|Self Weight Dead Load (D)

2 |Parapet Dead Load of Component and Aftachments (DC)
» 3|Services Dead Load of Wearing Surfaces and Utiliies (DVV)
*

Close

Add Static Load Case
—Self Weight
— Parapet

— Services



Define Static Load Cases and Add Loads

Static Load Cases

Name : Services Add
Case : All Load Case hd Modify
Type 2 Dead Load of Wearing Surfaces and Utilities (DW) R Delete
Description :
No Name Type D

1|Self Weight Dead Load (D)

2 |Parapet Dead Load of Component and Aftachments (DC)
» 3|Services Dead Load of Wearing Surfaces and Utiliies (DVV)
*

Close

Add Static Load Case
—Self Weight
— Parapet

— Services



Workflow for Vibration Analysis of Pedestrian Bridges

Perform Modal analysis to
determine natural frequencies

Apply time forcing function
along the length of the bridge
while maintaining constant
pedestrian velocity

Code checks for peak
acceleration limit

Determine pedestrian time
forcing functions

Check for acceleration time
response and determine peak
acceleration

Vibration Control if necessary
(Stiffening of the bridge;
Dampers etc.)



1. Perform Modal Analysis

Convert Self weight into Mass

Properties Boundary Load L ETE

:H Convert Self-weight into Masses

i O convertto X, Y, Z () Convertto X, Y

Load Case [ Factor

Analysis Results PSC Pushover Desi Load Casa * Parapet
(W seifWeight &% Nodal Body Force Scale Fadtor - 1
- ) (!5 Nodal Loads (™ Nodal Masses ;
Static Load Using Load . . ) -ESSSSSSSSS | LoodCase Scale
Cases Combinations | __l Specified Displ. : e 1
I Services 1

Add

odify

Delete



1. Perform Modal Analysis

Eigen Value Analysis

Analysis > Eigen Value Analysis

Result > Vibration Mode Shape

Eigenvalue Analysis Control

Type of Analysis
© Eigen Vectors
() Subspace Iteration

() Ritz Vectors

© Lanczos

Eigen Vectors

: [ sturm Sequence Check
1
1

Number of Frequencies : 15 =

() Frequency range of interast

Search From : < [cps]
To: 0 [cps]
Remove Eigenvalue Analysis Data oK

Node | Mode Ux uy uz RX RY RZ

Mode Frequency Period Tolerance

No (rad/sec) _{cycle/sec) (sec)
1 10.221648; 1.626826 0.614694 0.0000e+00
2 13.425429] 2136723 0.468006 0.0000e+00
3 29.150874|7 7777 F.639506 0.215540 0.0000e+00
4 34.002950 5411738 0.184784 0.0000e+00
5 49.059223 7.808018 0.128073 0.0000e+00
6 70.800871 11.268309 0.088744 0.0000e+00
7 71.885612 11.440951 0.087405 0.0000e+00
8 105.598438 16.806513 0.059501 6.5500e-117
9 113.449011 18.055971 0.055383 1.0776e-109
10 126.403133 20117683 0.049708 2.4380e-101
11 139.969591 22 276852 0.044830 1.1440e-30
12 141.348723 22 496348 0.044452 2 2882e-89
13 144081138 22931225 0.043609 2 8125e-88
14 146.110175 23254157 0.043003 5.7318e-87
15 157 344056 25042084 0.039933 9576e-83

Mode TRAN-X TRAN-Y TRAN- ROTH-X ROTN-Y ROTN-Z

No  [MASS(%]| SUM(%) [MASS(%] SUM(%) | MASS(%| SUM(%) [MASS(%| SUM(%) [MASS(%| SUM(%) [MASS(%] SUM(%)
1 0.00 0.004 8155 81.55 0.00 0.00 0.68 0.68 0.00 0.00 0.19 019
2 0.51 0.51 0.00] " 8155 82.74 8274 0.00 0.68 0.20 0.20 0.00 019
3 0.00 0.51 0.73 8228 T OO “BZ7A[ 8169 8237 0.00 0.20 0.00 0.20
4 0.00 0.51 0.00 §2.28 0.00 82.74 0.00 82.37 0.00 0.20 59.36 59.56

I L Y PR P A o VT T Mocioc biodo | 1l

From A.2.4.3.2 of EN 1990, a verification of the comfort criteria should be performed if
the fundamental frequency of the deck is less than:

—5 Hz for Vertical Vibration

—2.5 Hz for Horizontal (lateral) and torsional vibration



1. Perform Modal Analysis

Eigen Value Analysis

Analysis > Eigen Value Analysis

Result > Vibration Mode Shape

Eigenvalue Analysis Control

Type of Analysis
© Eigen Vectors () Ritz Vectors
() Subspace Iteration
© Lanczos

Eigen Vectors

1
| 1 [ sturm Sequence Check
} Number of Frequendies : 15 E| :
|

() Frequency range of interast

Search From : < [cps]
To: 0 [cps]
Remove Eigenvalue Analysis Data oK

Node | Mode Ux uy uz RX RY RZ

Mode Frequency Period Tolerance

No (rad/sec) _{cycle/sec) (sec)
1 10.221648; 1.626826 0.614694 0.0000e+00
2 13.425429] 2136723 0.468006 0.0000e+00
3 29.150874|7 7777 F.639506 0.215540 0.0000e+00
4 34.002950 5411738 0.184784 0.0000e+00
5 49.059223 7.808018 0.128073 0.0000e+00
6 70.800871 11.268309 0.088744 0.0000e+00
7 71.885612 11.440951 0.087405 0.0000e+00
8 105.598438 16.806513 0.059501 6.5500e-117
9 113.449011 18.055971 0.055383 1.0776e-109
10 126.403133 20117683 0.049708 2.4380e-101
11 139.969591 22 276852 0.044830 1.1440e-30
12 141.348723 22 496348 0.044452 2 2882e-89
13 144081138 22931225 0.043609 2 8125e-88
14 146.110175 23254157 0.043003 5.7318e-87

157 344056 8.9576e-83
TRAN-X ROTN-Y

No  [MASS(%]| SUM(%) [MASS(%] SUM(%) | MASS(%| SUM(%) [MASS(%| SUM(%) [MASS(%| SUM(%) [MASS(%] SUM(%)
1 0.00 0.004 8155 81.55 0.00 0.00 0.68 0.68 0.00 0.00 0.19 019
2 0.51 0.51 0.00] " 8155 82.74 8274 0.00 0.68 0.20 0.20 0.00 019
3 0.00 0.51 0.73 8228 T OO “BZ7A[ 8169 8237 0.00 0.20 0.00 0.20
4 0.00 0.51 0.00 §2.28 0.00 82.74 0.00 82.37 0.00 0.20 59.36 59.56

I L Y PR P A o VT T Mocioc biodo | 1l

From A.2.4.3.2 of EN 1990, a verification of the comfort criteria should be performed if
the fundamental frequency of the deck is less than:

—5 Hz for Vertical Vibration (2.136 Hz < 5 Hz)
—2.5 Hz for Horizontal (lateral) and torsional vibration (1.626 Hz < 2.5 Hz)



1. Perform Modal Analysis

Time History Analysis Load > Seismic > Time History Analysis Load Case

N.A 2.44 of BS EN1991-2, takes into account the following dynamic load cases for comfort criteria check

General General Mame:  Crowded Condition Description : |
Name:  Walkin Description Name:  Joggin Description :
q pti me 9ging ription | is Tyne Analysis Methgd Time History Type
Anelysis Type I_p,pmw‘tm FAna_lyals_'l;me_ - astaia] 1 | OModal 1 () Transient
10 Linear ! O wodal § I | Omedal | RS [orai
'O-NT) T T Direct integration = € yDwEcTTtEgtation Static 1 &9 Periodic _ 1
Static Static
End Time : 40 e Time Increment :
End Time : 40 %] sec End Time : 40 B sec Time Increment : 0.01 sec
Step Number Increment for Output 1 E
Step Number Increment for Output : Step Number Increment for Output : 1 H
Order in Sequential Loading v

Order in Sequential Loadin ~
order in Sequential Loading v & g
() Subsequent o Load Case ~ [ subsequent to Load Case ~ Olsezmusriiz Losd Case -
Initial Element Forces(Table) Initial Element Forces(Table) il ErEn Pz e
Intial Forces for Geometric Stiffness Initial Forces for Geometric Stiffness il Fereza (o T e
Cumulate D/V/A Results Keep Final Step Loads Constant Cumlate D/V/A Results Keep Final Step Loads Constant Cumulate D/V/A Results Keep Final Step Loads Constant
Geometric Nonlinearity Type Geometric Nonlingarity Type Geometric Nonlinearity Type
None Large Displacements None Large Displacements None Large Displacements
Damping Damping Damping
Damping Method : Modal v Damping Method : Modal v Damping Method : Modal -
Direct Specification of Modal Damping Direct Speciication of Modal Damping . Direct Spacification of Modal Damping
Damping Ratio for All Modes : 0.04 1 Damping Ratio for All Modes : 0.04 i Damping Ratio for All Modes :
e e

Walking Pedestrian Jogging Pedestrian Crowded Steady State

—Damping ratio = 4% as per BCEN 1991-1-4



1. Perform Modal Analysis

2. Add T|me History Function

[AddmModity/Show Time History Fur
Function Home

Walking

Import Earthquake

Time: Function

x

Time Function Data Type

O wormalized Accel.

Scaling

O scale Factor 1
) Masamum value (] [

(O Acceleration O rorce.

Gravity

() Moment ) Wormal

Graph Options
] X-ats log scale
(] v-ausis log scale

OrrT

0806 misect

0.8
0.5
0.4
0.3
6.2
0.1

1

-0.2
0.3
-0

0.6

LA

0 0.04 0.03 0.2 0.36 0.2 0.24 0.38 0.32 0.36 0.4 0.44 0.48
Time {sec)

enerate Earthguake Response Spectrum

Walking Pedestrian
—Forcing function calculated as per NA 2.44 .4 BS EN 1991-2

—fv=2.136Hz
—Gamma = 0.8
—Walking, N=4
—Jogging, N=1

—Walking, k(fv)=1
— Jogging, k(fv)=0.7

Load > Seismic > Time History Function

Add/Modify/Show Time History Functions

Fundtion Neme Time Function Data Type
(O ormalized Accel. (O Accelesstion O Force O Moment O Mormal
Scaling Gravity Graph Options
© scale Factor 1 [J3tasslog scale
9806 misect (] ¥-avis log scale
) Maamum value o [
OreT
0.8 I ———
EER N
0.45
4 oo
£ o N 11173
i 0.3
-0.58 \/ T
-0.75 1 — — T
0 0.04 £.08 002 0.16 0.2 0.24 0.28 0.32 0.3 0.4 0.4 0.48
Time (3ec)

enerate Earthquake Response Spectrum.

Jogging Pedestrian

F = Fy.k(f,)./1+y.(N — 1).sin(2xf,.t)

—Walking, Fo= 280 kN

— Jogging, Fo=910 kN




1. Perform Modal Analysis

2. Add Time History Function Load > Seismic > Time History Function

Add/Madify/Show Time History Functions X
Function Name Time Function Data Type
Crowd Load () Normalized Accel. () Acceleration O Force () Moment (O Normal
Scaling Gravity Graph Options —>fV =2.136 Hz
Sinusoidal Function T A () -axis log scale
N e o e —Area =99 m2
where =Freq|fencv(c|}s) j—
o v s AR R —gamma=0.2
T s k(fv)=1
e = s L
b - —
s FTT ] Ton e
P — I N (A WY FERY! \ —Crowd density=0.4 per/m2
s | [ g A VAR VAN /A SR VLV R VA A
ime Increment : Vv Vv v
D[Wim.rl"‘e(m(:): LR e o 0.4 0.8 1.2 1.8 2 2.4 2.8 3.2 3.6 4 4.4 4.8
[ Redraw Graph ] Tore (see)
Desription
L] OK Ce Apply

Crowded Steady State
—Forcing function calculated as per NA 2.44.5 BS EN 1991-2

w = 1.8(%) K(f,) NN/ A.sin(27x.f,.t)




1. Perform Modal Analysis

2. Add Time History Function Load > Seismic > Dynamic Nodal loads

—Forcing function are applied along the length of bridge as
dynamic load with a time gap = 0.615sec (fundamental period)
to achieve worst case response due to resonance

— Dynamic Nodal loads should simulate constant velocity

— Velocity for walking and jogging are taken from Table NA.8

— Crowd condition dynamic nodal loads should be applied with

zero interval time.

Options

O Add () Replace () Delete

Function and Directi?:h __________

Function Name : : Wwalking vl ...
Load Type - -F:r:e --------
rDiredion : Ox Qv Oz
iArrivaI Time 0 sec
:Scale- Factor : 1
——————————
Apply Close




1. Perform Modal Analysis

Check Results Results > Time History Graph
4.0000 -Am -
iy L,
2. | |
2 |I. :
’ L1
—As per NA 2.44.6, Peak acceleration limit is given by _ 2
Qimic = 1.0 kykoksky m/s
—From Table NA.9, K1=1.3
—From Table NA.10, K2=0.7 and 0.5m/s?< A pimit < 2m/s2

—From Table NA.11, K3=1






Thank youl!

For Technical Queries, kindly contact our
Global Technical Support:

https://globalsupport.midasuser.com/
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