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Civil 2017 Analysis & Design Civil 2017 (v1.1) Release Note

1. Assessment Live Loading to BD 21/01
« BD 21/01 is intended to be used for the assessment of highway bridges and structures in the UK. Assessment loading is generally limited to the application of dead and superimposed
dead loads and the type HA live loads. For assessment purposes the HA loads are factored to give the Assessment Live Loading.

+ HAloads defined to BD 21/01 can be combined with special vehicles (SV, SOV) as per BD 86/11.

* Load > Moving Load > Vehicles Define Standard Vehicular Load 558
* Load > Moving Load > Moving Load Cases F;';i?;i:;:;r prpe =
U Reduction Factor = Assessment Live Loading / Type HA Loading Vehicular Load Properties
Vehicular Load Name : HA
Traffic Flow: High (H), Medium (M), Low (L) Vehicular Load Type : HA -
Road Surface Categories: Good (g), Poor (p)
6 categories of bridges: Hg, Mg, Lg, Hp, Mp, Lp
Load Level: 40t, 26t, 18t, 7.5t, G1FE, G2FE, 3t
I I Pa
Ha Loading ----- I.'\] _____ ‘L
O Adjustment Factor (AF) QO Lane Factor [Puaiabuktef . S
For0<L<20 Lane 1: 1.0
L:int’.' 2: ] D HA Lane Factor
AF—dL."rZ.S Lane 3: 0.5 © B0 37001
For 20 <L <40 Lane 4 and subsequent: 0.4 s
AF=1+(a /25-1)x(2-L/20) w= 3% 00 "7 wm e 5 n
W= 36 (1 0.1 kN jm . 50 <L <= 1600
For40 <L <50 W= 172 kjm . 1600 < m
- pa= 120 ki
AF=L1. Additional Data
Where a, =3.65m and L is the loaded length (m). S o "
Reduction Factor Category : Hp -
Load Level : 40t -
U Bridge Specific Live Loading [ o« J[ caneal ][ ooy

= HA/(Adjustment Factor) x Reduction Factor x Lane Factor

Standard Vehicle Load for BD37/01
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Civil 2017 Analysis & Design
1. Assessment Live Loading to BD 21/01 (continued)

Civil 2017 (v1.1) Release Note

U Partial factor for loads
The following partial factors will be applied to each type of vehicle loads
if the ‘Auto Live Load Combination’ option is selected.

ULS ULS
Combination 1 Combination 2 & 3

SVison 11 1.0
HA 1.3 13
SLS 5Ls

Combination 1 Combination 2 & 3
SVIsSOV 1.0 1.0
HA, 1.0 1.0

U Without partial factor
When only one type of vehicle is applied for the assessment of bridges, the ‘Auto Live
Load Combination’ option is not supported. Thus, the partial factor for the vehicle
should be applied in the load combination.

PV
o - 2 et =enm e,

wara ot "{_z i -
[ Auto Live Load Combination
Type of Design Combination Factor
(@) Ultimate Limit State
Serviceability Limit State

Combination of Loads
@ Combination 1

Combination 2 or 3

Load Case Data

Standard Load : [HA "]

Special Load : [None ']

S e Y TR R T L, o

Moving Load Case Dialog Box

Define Moving Load Case

=3

Load Case Mame : MV1

Description :

Select Load Model
() Standard Load (BD 37/01, BS 5400)

(@) Spedal Load (BD 86/11)

Auto Live Load Combination
Type of Design Combination Factor

@ Ultimate Limit State

() Serviceability Limit State
Combination of Loads

(@) Combination 1

() Combination 2 or 3

Load Case Data

Standard Load : [HA ']
Spedial Load : [SD'I!' 250 ']
Assignment Lanes
Line of Lanes Selected Lanes Straddling Lanes
L1 L1:1L2
L2
B
([ ok | [ concel |[ apoly |

Moving Load Case Dialog Box
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Civil 2017 Analysis & Design
2. Moving Load Analysis to Polish Standard

Civil 2017 (v1.1) Release Note

« Vehicle database for road bridges and pedestrian bridges as per PN-85/S-10030 has been newly implemented. Vehicle K, Vehicle S, Vehicle 2S and user-defined vehicle can be selected.

+ Dynamic amplification factor can automatically be calculated considering span length. For multi-span bridges, average span length is applied as specified in Polish Standard. Average
span length can automatically be calculated using “Span Start” option in Traffic Line/Surface Lane dialog box.

* Load > Moving Load > Traffic Line/Surface Lanes
= Load > Moving Load > Vehicles

= Load > Moving Load > Moving Load Cases

Define Design Traffic Line Lane @ Define Standard Vehicular Load @
Lane Mame : Lanel Standard Name
} [Pn-85/5-10030 - Roadsridge -
Traffic Lane Properties
Vehicular Load Properties
3 Vehicular Load Mame : Vehice K
Eccentricity 0 m Vehicular Load Type : [Vehide K v]
Wheel Spacing: 27 m Select Vehide : [Class A v]
[ Traffic Lane Optimization
vehicular Load Distribution P1 Pa Pz P4
(@) Lane Element (7 Cross Beam q l l l l
Cross Beam Group \l' \L
Modes tobeupdated o+  F [ | = =====- ittty Raalalte
Skew "o U D Ds
Start |0 End |0 *|[deq]
Moving Direction No Load (kM) Spacing(m) q 4 kM /m2
() Forward (7 Backward @ Both 1 200 1.2
S 2 200 1.2
secton®y ] 3 200 12
@ 2Points () Picking () Mumber
4 200 end
0,0,0 m
0,0,0 m
Operations
ficd ] [ Insert ] [ Delele ] Dynamic Amplification Factor
2 = @ Auto () User Input
CCEN. pan| ~ _
Mo| Elem e Start || @ =1.35-0.0050 (1= = 1.325) )
1 203 o[ ¥ 1 ——=
2 204 ol e
2 N nl — 17 s
[ QK ] [ Cancel ] [ Apply ] [ Ok J [ Cancel ] [ Apoiy

Traffic Line Lane

Standard Vehicular Load

N
SV

MibAS
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Civil 2017 (v1.1) Release Note

Civil 2017 Analysis & Design
2. Moving Load Analysis to Polish Standard (continued)

Limitation for vehicle 2S: One axle of Vehicle 2S consists of 4 wheels. In the program, only two wheels are allowed in one axle. Therefore, the wheel spacing in Traffic Line/Surface Lane
dialog box should be entered considering the distance between the centerlines of two trucks. In moving load tracer, the wheel loads will be placed to the centerline of each truck for all

the axles. However, the user can convert this loadings into a static load case in which actual positions of 4 wheels are taken into account.

* Load > Moving Load > Traffic Line/Surface Lanes ’
» Load > Moving Load > Vehicles =

= Load > Moving Load > Moving Load Cases

Cumulative Axle load (kN) a
Class of loads 3 i
weight P: P, P; m
A 300 60 120 120 1,00

W mostach bezkraweznikowych
od porgczy min. 2,0

I— |
1 |
Configuration of { | 1 ( | ]
Vehicle 25 250 | [ 250 ] gl 5 P
— Tanlz 2 Mz 2 Y\
50 080 A,
175 | a 175 360 12

I
W jezdnioch z xrawgznikami

Moving Load Tracer :H:l
1.75+a 1 {',:”' .
i ! R S
: ol L
4 !

(Value to be entered for Wheel Spacing
in Traffic Line/Surface Lane)

Convert to Static Load Case %

1.75m a 1.75m
Convert to Static Load Case
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Civil 2017 Analysis & Design

3. Moving Load Optimization to Russian Standard

Civil 2017 (v1.1) Release Note

- In the previous versions, moving load analysis was used to find critical vehicle locations on bridges in the longitudinal direction. The critical locations of vehicles in the transverse direction

were determined by the user based on their experiences or trial-and-error approach.

« Now, Moving Load Optimization complements and extends the capabilities of moving load analysis and helps to significantly simplify the evaluation of critical vehicle locations. The critical
locations of vehicles will be identified in the transverse direction as well as longitudinal direction according to the code provision.

« Itreduces the amount of time spent defining lanes and leads to more economical design.

« Other regional codes will be included in the next upgrades.

= Load > Moving Load > Traffic Line/Surface Lane > Moving Load Optimization

= Load > Moving Load > Moving Load Cases

Maving Load Optimization

Lane Name : Carriageway

Traffic Lane Optimization Properties

e

Start End

a = Eccentricity

Optimization Lane 15
Lane Width 3.5
Anal. Lane Offset 0.3 m
Wheel Spacing 19 m
Margin 0.55 m
Eccentricity 0 m

Vehicular Load Distribution

Road Bridge

EEEp—

| gaBlanebiopent, @ CrossBeam ,, |

Traffic Line Lane Optimization

Define Moving Load Case @

Load Case Mame : MWQ

Description :

Moving Load Optimization

Load Combination Type

@ Limit State Group I

) Limit State Group I - Fatigue
() Limit State Group IT

Optimization

Min, Vehide Distance 11 m

Load Case Data

Min. Number of Vehide 1
Max. Mumber of Vehide 4
Loading Effect
() Combined (@ Independent

Assignment Vehide

Selected Wehide
Moving Load Case

o . Se— =TT NS Y
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Civil 2017 Analysis & Design

3. Moving Load Optimization to the Russian Standard (continued)

Civil 2017 (v1.1) Release Note

Carriageway width = 16m

U An example of Moving Load Optimization to find the worst position of vehicles for the leftmost side of carriageway

A

Centerline of carriageway

Lane 1 Lane 2 Lane 3 Lane 4
z 1500 mm = 3000 mm = 3000 mm = 3000 mm z 1500 mm
Tru]ck 1 Tru"ck 2 Tru’||:k 3 Truck 4
<> ' :
i y 1\
3500 mm 3500 mm 3500 mm 3500 mm

Margin = 550 mm

Lane width = 3500 mm

Wheel spacing = 1900 mm

Minimum vehicle distance = 1100 mm

v

MibAS
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Civil 2017 Analysis & Design

3. Moving Load Optimization to the Russian Standard (continued)

Civil 2017 (v1.1) Release Note

The program will generate the centerlines of vehicles in the transverse direction within the carriageway width.
The spacing of the centerlines is defined by the user. (Anal. Lane Offset)

The first centerline will be generated at the centerline of carriageway.

The second centerline will be generated away from the first centerline by the value of "Anal. Lane Offset" to the both left and right side.

More centerlines will be generated by the user-defined spacing within the carriageway.

Centerline of carriageway

1st centerline of vehicle

2nd centerline to the left side \ / 2nd centerline to the right side

9/20



Civil 2017 Analysis & Design

3. Moving Load Optimization to the Russian Standard (continued)

Civil 2017 (v1.1) Release Note

* Vehicle centerlines which do not satisfy the requirement of minimum spacing between vehicle and boundary of carriageway and minimum spa
cing between vehicles will be removed from the vehicle application.

* For example, the three centerlines in the figure below will be removed from the vehicle application.

z 1500 mm z 3000 mm z 3000 mm z 1500 mm
Tru}:k 1 Truek 2
3500 mm 3500 mm 3500 mm 3500 mm

1500

A

Removed

A 4
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Civil 2017 Analysis & Design

3. Moving Load Optimization to the Russian Standard (continued)

Civil 2017 (v1.1) Release Note

U Required Steps

1. Select ‘Moving Load Optimization' function.

Boundary Analysis Results PsC Pushover Design Rating Query

.

Moving Load Code = , @ t11 Concurrent Reaction Group
& 8 vehice Clases

Traffic Line| Traffic Surface Vehicles Moving

Lanes ~ Lanes ~ Load Cases

&= i Line Lanes i AnlysisData |

| “w 7 |ECF Moving Load Optimization oy P i g mE |
Define Moving Load Optimization

Base RN 5 F ) p }

2. Define Carriageway data.

~ T Line Dm' N e jroperties Boundary Load Analysis Results PSC Pushover Design Rating Query Tools
o M e = fuy Analysis Options. e Restart €5 Analysis
- o)
[ @ Z T = W I P R i
oving Nonlinear Construction Suspension Boundary Change Approximate | Perform
Traffic Lane Optimizaton Properties Load Stage Brid Assignment  Tendon Losses | Analysis [=]impert Analysis Resuit
1 !!!y DRI L LI o [
ree M| ¥
- [/ [-» - »
! % Base Myt
Bhie start End ki Bk
e | a = Eccentricity
o8 Optimization Lane 16 m —# Carriagewaywidth
= Lane Width 3.5 m . N . .
R o ¥ Transverse increment of the location of the vehicle centerline.
=T ) = "
7|  WheelSpacng 13 m
= Margn 0.55 m ——# Minimum distance between a wheel and boundary of carriageway.
Eccentricty Q m
Vehicular Load Distribution Location of centerline of carriageway, which is measured from reference line.
_ Lane Element @ Cross Beam
Cross Beam Group

Skew
2- = =
B Start 0 5 End 0 % [deq]
Moving Direction
) Forward Badaoward @ Both
@3] seectonby
| @) 2Points () Picking _) Number
: 0,0,0 m
'.'
& 0,0,0 m
: Operations
w| [ add | [ msert | [ Delete |
e &
Mo Elem Ecan
= (m)
1 1 -8
2 2 -8
2 2 =l 7
| o[ concel ] [ oy ]
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Civil 2017 Analysis & Design

Civil 2017 (v1.1) Release Note

3. Moving Load Optimization to the Russian Standard (continued)

3. Define vehicle. 4. Define Moving Load Case.

Define Standard Vehicular Load === Define MU‘"-"l-f'lg Load Case @
Standard Name Dynamic Factor
Russia - Road Bridge and Raiway Bridge - Auto Calculation - SNP
Vehicular Load Properties e Load Case Mame : MWIO
Vehicular Load Name : AK Road and Town Bridge
Vehicular Load Type : 1H{454ambda)/135 Description :
@ User Input
K Rk (e K8 e Faclor (411 for oo = Check on Maving Load Optimization
Dynamic Factor (1+4u) for UDL 1 “ . P o "
. Moving Load Optimization".
' [ 1 Load Relabity Factor Load Combination Type
o aiaieiaieieieteieteinieiniainieieieteietetetetu et Auto Calculation - SNP .
: : © User Input @ Limit State Group I
Mo  LoadkM)  Spacing(m) ko1 Load Reliability Factor (Gamma f) for Bogie L5 [ 2
1 10K 15 Load Reliability Factor (Gamma f) for UDL 115 _) Limit 5tate Group I - Fatique
: = ) Limit State Group 11
Lane Factor (s1)
Lane 1 Lane 2 Lane 3 and more
[7] Fatique
] Apply same Loaded Lenath between Bodie and UDL Gode ! 08 03 Optimization
- B " Mini distance between
Inftmum . . .
—— = ) ) ) ) Min, Vehide Distance 1.1 m
3 two vehicles in the transverse direction.

Load Case Data
Loaded Lane Carriageway -
Min. Mumber of Vehide 1
Max. Mumber of Vehide 4
Loading Effect
() Combined @ Independent
Assignment Vehide
Selected Vehide VL: AK -

S e T

MipAS
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Civil 2017 Analysis & Design

4. Auto-generation of Load Combinations to Polish Standard

Civil 2017 (v1.1) Release Note

Load combinations can automatically be generated as per PN-85/5-10030. P (basic combination), PD (additional combination) and PW (unique combination) can be considered by

selecting the desired load distribution type.

For dead loads, prestress and hydrostatic pressure loads, both favorable and unfavorable case can ben considered and different load factors will be applied in the load combinations.

New static load case types were added such as Active/Passive Earth Pressure for Native/Made Ground of Cohesive/Non-cohesive Sail.

Following load types are considered in the auto-generation of load combinations:
v StaticLoad Cases (DL, DC, DW, PS, EP, EANN, EANC, EAMN, EAMC, EPNN, EPNC, EPMN, EPMC, WP, CF, BRK, CRL, T, W, IP)
Construction Stage Load Cases (Dead Load, Erection Load, Creep Secondary, Shrinkage Secondary, Tendon Secondary)

v
v Settlement Load Cases
v MovingLoad Cases

Load > Load Type > Static Loads
Results > Load Combination

Passive Earth Pressure for Made Ground of Non-cohesive Soil (EPMN)
Passive Earth Pressure for Made Ground of Cohe_sive Soil (EPMC)

Static Load Cases =
Name
Case [Permanent Loads Case h ]

Type [Achve Earth Pressure for Native Ground of Non-¢ 'J Delete
.. DeadLoad (D) -
BT R Dead Load of Component and Attachments (DC)
Dead Load of Wearing Surfaces and Utilites (DW) F
No Downdrag {DD)
Weight of Leveling, Insulating, Protection (LIP)
b 1 Weight of Pavement (PL)
2 [EF Weih allast (BL)
3 r (t
e Active Earth pressure for Native Ground of Cohesive Soil (EANC)
Active Earth Pressure for Made Ground of Mon-cohesive Soil (EAMM)
£ | MY Active Earth Pressure for Made Ground of Cohesive Soil (EAMC)
* Passive Earth Pressure for Mative Ground of Mon-cohesive Soil (EPNN)
Passive Earth Pressure for Native Ground of Cohesive Sail (EPNC)

m

orizon (CEEN

Vertical Earth Pressure (EV)

Earth Surcharge Load (ES)

Locked in Erection Stresses {EL)

Live Load Surcharge (LS)

Live Load {L)

Live Load Impact (IL)

Crowd Load (CRL)

Buoyancy (B)

Ground Water Pressure (WF)
] Fluid Pressure (FF)

Stream Flow Pressure (SF)

Creep (CR)

Shrinkage (SH)

Static Load Cases

Load Combinations |
General | Steel Design  Concrete Design |SRC Design | Composite Steel Girder Design |
Load Combination List Load Cases and Facto of Load Ci (23]
No | Active T E Description i LoadCase Eri
ype P T @ Add Replace
3 1[Stren | Add r -1.5DC+1.5DW+1. 3
2| Stren [ Add ™ |ULS / Base.-1.5DC+1.5DW+1. Barrier(ST) ST
3|Seni | Add [~ | SLS / Basic.-1.0DC+1.0DW-+1. PC & C/B( Bl WEmmdE BN - S G
4 | Servi Add ™ |8L8 / Long Term -1.0DC+1.0D Wearing s Design Code :
& r Presuesst Manipulation of Construction Stage Load Case
MURSE et © sTonly © Cs Only ® ST4CS
Dead Load ST:Staticload Case €5 : Construction Stage
Erection L
Wil Execute Construction Stage Analysis
Tendon Se
[”] Consider Losses for Prestress Load Cases
L Creep Sec
= : .
Shrinkage Define Factors
* i
Load Distribution Type
[¥]P(Base) [TIPD{Additional) [T Pv(Unique)
Load Factor
Type of Load
Max Min EBoth
Dead Weight @ 12 ©osg
— Weight of Non-Structural P )
o Members @ 15 03
] [ | » _ -
resiress @ 1.2 @ 0.85
drostatic Pressure @ 12 © oas s
Copy ] [ Import... ] Spread Sheet Form
—
File Mame: D:%03_Improvementt200_Civi'#C855_PO Ma'fvehic [ Browse ] [ Make Load Combination Shest

il

Auto generation of load combinations
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Civil 2017 Analysis & Design

5. PSC Composite Section Design to Indian Standard

= In the previous version, only composite general section defined using SPC can be designed to IRC:112-2011. In the new version, sections defined in the Section dialog in midas Civil can also be

designed. Modeling to define / modify a typical shape of composite |, T and PSC sections are much faster and easier.

= Applicable section type for design: Composite-I, Composite-T, Composite-PSC and User type

Civil 2017 (v1.1) Release Note

PSC > Design Parameter > IRC 112-2012

PSC Design Parameters
Design Code : IRC:112-2011 hd
Input Parameters

Design Parameters (Ultimate limit states)
Moment resistance
(@ Consider tendons in tensile zone

Shear resistance

Strut angle for shear resistance : 45

Cement Class

Class R (s=0.20) -

Output parameters
Ultimate limit states

Ultimate bending resistance
Shear resistance
Torsional resistance

[[user Input Data

PSC Design Parameters |

=

W XY Z AAABACADAEAF AG

() Consider all tendons

(Dearee)

Modify design parameters...

Serviceability limit states
Stress for cross section ata
Stress for cross section at s
Principal stress at a constru
Principal stress at service log
Tensile stress for prestressin
Crack control

o

Section Data

Section ID 4 MName

DB/User Composite |

COmposite TYZ

| composite-psC -

1| Steel-Box (Typel)
Steel-I (Typel)

1| 5teel-Tub (Typel)
Steel-Box (Type2)
Steel-I (TypeZ]

Section Type :

Slab Width

Girder ¢ Mum
Slab
Bc 1.56

posite-T
omposite-T
omposite-PSC

Hh [v)

Girder

PSC Value Type

Material
Sele
Eqd/Esb
Pad C
Tad/Tsb
Multiple M
ultiple Mo p— J [
Es/Ec (Creen)

Cancel

Es/Ec (Shrinkage) 0

Consider Shear Deformation.
[7] Consider Warping Effect{7th DOF)

Show Calculation Results. .. ] [ OK ] [ Cancel ] Apply

» P 5 o I U
¥ L MNOPQRS

= ~ W J K LIMNC
AB Fib

77 2Uhimate Moment Resistance
W Positive Moment

PSC Composite Section

r: 1 Check Moment Resistance Mas

75 - Design Load

16 Load Combination Mame cLCB1

= Design Situations Basic & Seismic

'g Load Cambination Type MY-hAX

79 Mee = 4627631 kN -m
80
81 - factor k, and factor f
a7 F 0800 t = 60 MPa)
83 e 0800  (fu = 60 MPa)

a4 g = 1000 (< 60 MPa)

85 R = 1000 (fs s 60 MPa)

5

:’ Design strength of concrete IRC112:2011.C16428)

B8 Girder foag = Oee foug f¥e = 26800 MPa

89 Stab featy = oo fouge / e = 13400 MPa

90

91 - Design strength of Reinforcement {IRC112:2011.C16.3.5)

92 Girder = o = 360 870 MPa

83 Slab fs y ® 360 870 MPa

o4

85 - Calculate Neutral Axis

86 1} Assume neutral aas depth

97 2) Calculate the strain of steel and tendon

98 3) Calculate the stress of steel and tendon

89 4) Calculate the axial force in concrete, steel, and tendon
100 §) Check if the resultant force of cross-section is zero
101 6) Repeat step 1 through 5 until the resultant force becomes zero
:gj Cﬂ"wsmrm{(:l Tension Force (T )
T e By
105 27832 202 0.000 Ll {cm
106 : 0000 | 902874

= 24116081 | 0.000 0.000
o ) N 0000 ‘_Tuﬁj% 22718 |
127.000 5 27114
109 5 il ‘;:: ?i: Lo 2000 0.000 6902874 | 1 zmlr
110 8] e ST 0.000 0.000 6902874 | 0 6oses
111 - = 6270 955 0.000 0.000 69
u .z 111125 7316114 0.000 0.000 02 874 090846
2oy T T ) -] L
— == Torson; - ""‘“d|:nr|52razsss:llhl D816 |

Design Report
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C|V|| 2017 Analysis & Design Civil 2017 (v1.1) Release Note

6. Linear independent stage analysis

+ Inthe previous versions, the ‘Independent Stage’ option was only activated in the nonlinear analysis and mostly used for the backward analysis of a suspension bridge considering large
displacement. Geometric nonlinear analysis was carried out independently in models of each construction stage.

» Now, linear analysis is also supported for the independent stage analysis.

= Analysis > Analysis Control > Construction Stage Analysis Control

=

Construction 5tage Analysis Control Data @
Final Stage Cable-Pretension Force Control
(@ Last Stage () Other Stage @ Internal Force () External Force @ Add Replace
Initial Force Control
[T] Restart Construction Stage Analysis Select Stages for Restart... [] convert Final Stage Member Forces to Initial Forces for Post C.5.
Analysis Option Truss Beam
Analysis type [Linear Analysis ~ Nonlinear Analysis Control [] chanage Cable Element to Equivalent Truss Element for Post C.5.
@ Independent Stage (2 Accumulative Stage [C] Apply Initial Member Force to C.5.
Indude Equilibrium Element Modal Forces Tnitial Displacement for C.5.
[T indude P-Delta Effect P-Delta Analysis Control Initial Tangent Displacement for Erected Structures
Indude Time Dependent Effect Time Dependent Effect Control @ Al Group

Lack-of-Fit Force Control

Load Cases to be Distinguished from Dead Load for C.5. Output
[] Apply Camber Displacement to €.5. (if Defined)

MNo Load Case Name Type Casel Cas
Consider Stress Decrease at Lead Length Zone by Post-tension
(@) Linear Interpolation Constant : Stress *
Beam Section Property Changes

el “'\JW A \,__W I-"" B Ll e et \__\f'-_ L -\-\.\', A\"*:}‘"q'm-__-,\x g C N U —---\..f“ﬁ*.\-.

Construction Stage Analysis Control

miﬁ 15/20



C|V|| 2017 Analysis & Design Civil 2017 (v1.1) Release Note

7. Time Dependent Materials as per New Zealand Standard

- Time dependent material properties: Creep and Shrinkage can be defined as per New Zealand Bridge Design Manual (SP/M/022).

» Final drying basic shrinkage table is added as per Table 4.4 of the bridge design manual.

* Properties > Time Dependent Material > Creep/Shrinkage

Add/Modify Time Dependent Material (Creep / Shrinkage) Show Time Dependent Material Function ==
Creep Function Data Type Graph Options
MName : C45 Code : [NZ Bridae(SP/M/022) '] [ %-axis log scale [ -axis log scale
MNew Zealand (7 Shrinkage Strain .
Compressive strength of concrete at the age of 28 days : 45 Myfmm2 Start Loading : 0 Day 3.2 p—r—
End Loading : 10000 Day T
Exposure Environment Num, of Steps: 24 i
@ Arid () Interior () Temperate Inland (") Tropical or Near Costral . s ln"
Time ~ |§ =2
Relative Humidity Factor for Shrinkage (0.20~0.72) 072 (day) Value = § z
o o1.8
L =
Hypothetical Thickness : 150 mm L 342856001 | =) & 46
2 1778 | 6.1327e-001 S 1.4
h =2 Ag fu (Ag : Section Area, u : Perimeter in contact with atmosphere) ) 2371 | 87161e-001 o o1z
g
4 31.62 | 1.1237e+000 g 1
Drying Basic Shrinkage Strain (10-6) {570~1500]) 5 4217 | 1.36892+000 = 0.8
0e
[QQU(Auddand] _l 990 6 56.23 | 1.6047e+000 0s
7 74.99 | 1.8277e+000 0.2
Age of concrete at the beginning of shrinkage : 3 = day 8] 10000 | 2.0347e+000 a -
) 13335 | 2. e+000 o 1000 2000 3000 ﬂﬂqﬂ S000 €000 7000 B000 S000 1050
“an 477 02 IO AnNN i Ilm {dEYJ
Redraw | Close
| showresut.. || ok || cancel |[ apply | [ )

1500{Hastings,Palmerston Morth,Masterton, Wellington,Blenheim, Kaikoura)
1460 {Melson)
. 1315(Kaitaia, Tauranga)
Final 1080(Mew Plymouth, Taranaki)
Drying 1000 {Whangarei, Auddand Hunua,Hamilton)
390(Auckland)
950(Christchurch, Timaru, Qamaru Southern greywacke)

Shrinkage

Data 775(Westport, Queenstown, Wanaka, Invercargill)
735(Dunedin)

E?OEEaiauE
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Civil 2017 Analysis & Design

8. Time Dependent Materials as per Australian Standard

« Time dependent material properties: Creep and Shrinkage can be defined as per AS 5100.5 —2016.

Civil 2017 (v1.1) Release Note

= Properties > Time Dependent Material> Creep/Shrinkage

Creep/Shrinkage definition dialog box

Creep Function Data Type

(") Shrinkage Strain

Start Loading : 10 Day
End Loading : 10000 Day
Mum. of Steps : 24
Inljr:ye) Value =

1 3.4285e-001 | =

2 17.78 | 6.1327e-001

5 23.71| 8.7161e-001

4 31.62 | 1.1237e+000

T 4217 | 1.3689e+000

ST Soad 0ol 4.

Graph Options

[ %-axis log scale

|| ¥-axis log scale

N Creep Coefficient

3.4
3.2
23 ol
2.8 //
2.2 'f
2.z I
1.8
Te
1.4
1.z
1
0.8
Y e = ey e e

Add/Modify Time Dependent Material (Creep / Shrinkage) Show Time Dependent Material Function 55
Creep Function Data Type Graph Options
Mame : C45 Code : [ASJ’RTA 5100.5-2016 - ] ) Creep Coefficent [T %-axis log scale [] ¥-axis log scale
ALSTRALIA 7
. Start Loading : 10 Day 5
Compressive strength of concrete at the age of 28 days : 45 N/mm?2 )
End Loading : 10000 Day e
Exposure Environment Num. of Steps : 24 o 5°® /
@ Arid () Interior (7 Temperate Inland (") Tropical or Mear Costral - E : I
Iér:; value = 'g
. - . 150 E
Hypothetical Thickness : mm 3 185808004 = |F 3
h =2 Ag fu (Ag : Section Area, u : Perimeter in contact with atmosphere) 2 17.78 | 2.2337e-004 a3
2 2371 | 26129e-004 g 2.5
Drying Basic Shrinkage Strain (10-8) 4 31.62 | 2.9859e-004 % 2
= . = 5 4217 | 3.3468e-004 0 15
() 800.0 (Sydney, Brisbane) () 1000.0 (Elsewhere) = =t Bt g
= = - 3 : 7 74.99 | 40257e-004 -8
Age of concrete at the beginning of shrinkage : day = T R 0
o 1000 2000 3000 4000 S000 €000 7000 6000 SO000 1050
9 133.35 | 4.6320e-004 il Time (day)
an 47T 02 A OOTO0A NNA
[ I f 1
Show Result... OK
[ ][ ] Show Time Dependent Material Function Cose,

Shrinkage Strain
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Civil 2017 pre & Post-Processing Civil 2017 (v1.1) Release Note

1. Addition of PSC Super-T and I-girder Section DB

+ PSCsection database as per AS 5100.5 and NZ Transport Agency is newly added for PSC super-T and |-girder bridges.

« Following sections are available:
v AS 5100.5 Super-T: Type T1-2 750 mm Deep, T1-2 1000 mm Deep, T1-2 1200 mm Deep, T1-2 1500 mm Deep, T1-2 1800 mm Deep
v AS5100.5 I-girder: Type-1 750mm Deep, Type-2 900mm Deep, Type-3 1150mm Deep, Type-4 1400mm Deep

v NZTransport Agency Super-T: 1225mm Deep Super-T beam 30m Span, 1225mm Deep Super-T beam 25m & 27.5m Span, 1025mm Deep Super-T beam 25m & 27.5m Span
v NZ Transport Agency I-girder: 1600mm Deep I-beam, 1500mm Deep I-beam

= Properties > Section Properties

Section Data [%530) | | selectPscoB (=5
DB [User | Value | SRC | Combined PSC |Tapared | Composite | Steel Girder | Eoue Type
Select DB
) . Select PSC DB (=3
2:T1-2 1000
SectonID 52 [.@7 —— vl 2712 100
Mame T1-2750 Mesh Size for Stiff. Calc. mm 3712 1500 Select DB
Calc. Section Properties Code |MZ - Type  |N:
Area 4.27900e+005 | mm? Select DB
Asy 1.90136e+005 | mm? Select PSC DB ===
- 2
Param. for Design Asz 1.26864e+005 rﬂrﬂa = e [ . Type
10 mm [ed 5.82458e+009 | mm e
7
n o || 322 27053202010 lmm
lzz 8.29301e+010 | mm* 2:T1225-25
CL ey 1000.0000 | mm | 7122530
HT 0 mm Cym 1000.0000 | mm
—_— o Czp 423.4080 | mm
- rTurslun(mln.)A . =m 326.5920 | mm
o
0 o Qyb 241668.5187 | mm? o
[¥] Consider Shear Deformation ["] Consider Warping Effect(7th DOF)
@) Auto User
Shear Check
Position Qy Auto  Thk. for Shear(total) Auto
Zi: 0 0 B mm: E 0 mm =
Z2: Centroid 0 mms [ 0 mm &
Z3: 0 mm 0 mmz [0 mm [
Offset: Center-Center
Show Calculation Results... [ 0K ] [ Cancel ] [ Apply ]

PSC Value Type Section Properties AS and NZ PSC Section DB Super-T and |-girder Bridge
MiDAS 18/20




Civil 2017 pre & post-Processing

2. Critical stress locations due to warping for PSC section type

Civil 2017 (v1.1) Release Note

= The locations for the critical normal stresses and shear stresses due to warping are automatically identified for the PSC section type including tapered PSC section.

= The locations can be viewed from the Section Manager dialog.

= Two points for the maximum/minimum normal stresses and four points for the maximum/minimum shear stresses in the xy and xz plane due to warping.

Properties > Section > Section Properties
Properties > Section > Section Manager
] Section Data @
DB/User Tapered |
SectonD 2 l-u- e ,]
Name  TAP-PSC Value (@ User DB AISC10(US)
Dimension
JO1
Joz2 [ =
JO3 ]
Ji M
Ji2 [
Ji3 ]
Ji4 ]
Jis
Import.
Z1-Auto
Z3-Auto
S1-Auto
S2-Auto
S3-Auto
T fa- [ o
Consider Shear Deformation.
Consider Warping Effect(7th DOF)
Warping Check @ Auto () User
|71 Mesh Size for Stiff. Calc, mm
Offset: Center-Top
[ Show Calculation Results. .. ] 4 oK. | [ Cancel ] Apply

Section Manager

Mode

[Siress Points

Target Section & Element

= I Section : 4
T 1:Pier
X 2:7AP-PSC
I 3:Psc1
I 4:pscz

[ Copy Stress Points to...

J

M!!.'/"’"

A1
-|”p-l||.-.| nis
|II

e S b }a/i $ ¥ (mm) zmm) |+
-57 s 9 -3550 -1134|
. +| v . a6 'S
i1 3095 B |
E 0 12 6257 8284 ||
& J43 13 3663 526.5 |
14 3005 1508 ‘IE
= e
Section-1 F
Pos1 -3094.532291| -1597. 769654 Paint mm
Pos2 6267191025 | 828 420527 P
Pos3 3662 885304 | 526 498037
Posd 3094.632291 | -1597.769661 y(mm) z(mm ] L
Pos5 6257.191032 | 828 420524
Pos6 1055 819512 1032 632418
Section-J =
Point y { )
Pos1 6305.268543 | 3504 676955
Pos2 -6257.191024 | 3481.762898
Pos3 -3662.885296 | 3179860413 L
Pos4 6305.268543 | 3504 676955 =
Posh 6257 191032 | 3481 782898
opsc| |Pos6 3525 632093 | -3217.660343 T [ oeate J[ ocete |
[ QK ] [ Cancel ]
[ Apply ] [ Close ]

Section Manager
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Civil 2017 pre & Post-Processing Civil 2017 (v1.1) Release Note

2. Maximum stress locations due to warping for PSC section type (continued)

= Normal stresses and shear stresses due to bending, torsion and warping can be checked for the added six points in the Beam Stresses (PSC) menu and the ‘Beam Detail
Analysis’ menu.

Results > Stresses > Beam Stresses (PSC)
Results > Detail > Beam Element > Beam Detail Analysis
- Section Sax(Warping) Ssy(Mt) Ssy(Mw) Ssz(Mt)y Ssz(Mw) Combined(Ssy) Combined(Ssz)
[Beam stresses(psc) v () 0 Position (Nimm2) (Nimm2) (NImm2) (Nimm*2) (Nimm2) (Nimm2) (Nimm2)
Load Cases/Combinations Pos-1 ~5.5295e-001 -3.0337e-001 ~1.06552-001 ~1.5527e-001 2.82052+000 ~4.0893e-001 2 76526000
[c: Summation == Pos-2 6.52852-001 -3.0337e-001 ~1.06552-001 1.5527-001 7.3458e-001 ~4.09932-001 .8985e-001
Pos-3 569772000 4.00682-001 1.5866e-001 4.1280e-001 3.8710e-001 Forme —
s [Loststep " Seam Detail [
Pos-4 569772000 4.00682-001 1.5966e-001 ~4.12808-001 ~3.8710e-001
Max/Min Diagram Pos5 1.3134e=000 1.2787e+000 ~1.5338e-001 7.6233e-001 ~3.7651e-001 [Beam Detai Aralyss [
Section Psition Pos6 ~1.31342+000 1.2787e+000 ~1.53382-001 7.6233e-001 3.7651-001
Oposon1 |, =, Pos-T -2.6894e-001 1.4324-001 -1.0355¢-002 -3.0023¢+000 -1.9989¢-001 Load Cases/Combinations
Position 2 : Pos-8 3.3342¢-001 1.4324-001 -1.0355¢-002 3.0023¢+000 1.9989¢-001 _
Position 3 ] =3 Pos-9 —3.4205¢=000 7.1397-003 1.25242-001 2 6449e+000 2 2573e-001 |cs: Summation v[e]
it s 10 Aol 3.4205¢+000 7.1397e-003 1.2824-001 2.64492-000 2.2573e-001 Step Last Step v
Position 5 ¢ g Pos-11 -5.9537¢+000 2 B888e+000 5.7300e-003 5.5147e+000 762138001
. e Element Number: 33
Positon6 (7 Position 7 Pos-12 ~2.9028¢+000 -1.4263e-001 -B.6986e-002 22041e+000 ~B.9425e-001
Positon8 () Position 8 Pos-13 ~1.31342+000 -3.00406-002 —5.9665¢-002 22712e+000 2.6601e-001 Stress Section
o CPosition 0 Pos-14 5.9537¢+000 7.6233e-001 1.3254e-001 2.5654e-001 3.44908-001
Posion 11 () Position 12 Pos-15 2.9028¢+000 1.4262¢-001 -1.07615-001 127872000 6.4246e-001 @normal () von-Mises
Position 13 () Position 14 = Pos-16 2.3798e+000 3.0040-002 -1.2345e-01 22712e+000 ~2.8620e-001 ©Tauxy () MaxShear
() Position 15 () Position 16 ’ @ Tau xz @ Princ.(max)
T Max T Min Beam Stresses (PSC) ST @ Princ i)
() MaxMin () Abs Max .
Components
() Sig-xx(Axial) Fx Fy Fz
Sig-xx{Moment-y) FPosition Stress ¥ coordi. M3 My Mz
Sig- t-;
et Pos-6 | -5.06222e+000 | 3.675008+003  [¥IMb et M
Sig-xx(Summation) Pos-7 -6.565928e+000 -3.5500
- diz, J6 Pos8 | -662856e+000 | 3
Sig-xz(torsion) 5 Pos-9 -1.02601e+001 | -3.5 -1.13447e+003 -
B ’ BoSedlemn -1.032948+001 | 3.55000e+003 | -1.13447e+003
Sig-Is(shear +torsion) I Pos-11 -1.17985e+001 | -3.09453e+003 | -1.60469e+003
gL B Pos-12 -3.80360e+000 | -6.25719e+003 | 8.36639%e+002
N Pos-13 -4.88532e+000 | 3.66289e+003 | 5.34716e+002
.g Pos-14 -1.18589e+001 | 3.09453e+003 | -1.60469e+003
.4 .‘1‘1 Pos-15 -3.92571e+000 | 6.25719e+003 | 8.36639e+002
; ) Pos-16 -3.18818e+000 | -1.05582e+003 | 1.04085e+003
Ycombined(ssy) — '
omoined
Beam Detail Analysis
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