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Part 1. Overview Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Introduction

“ C l t  “ C l t  P t dP t d B  Gi d  D i  i  B  Gi d  D i  i  id  Ci ilid  Ci il ””“ Complete “ Complete PrestressedPrestressed Box Girder Design using Box Girder Design using midas Civilmidas Civil ””

Modeling DesignAnalysis

• Section defined using midas 
Civil or imported from CAD

• (Tapered) section with rebars

• Staged construction considering 
creep, shrinkage, and modulus of 
elasticity (CEB-FIP & Eurocode 2)

• Time dependent tendon loss

• Ultimate bending resistance
• Shear resistance
• Torsional resistance
C k idth l l ti d t l

• 3D Tendon input & check in 
real time

• Modeling wizard including 

• Time dependent tendon loss

• Moving load optimizer as per 
Eurocode 1

• Auto-generation of load 

• Crack width calculation and control
• Stress limitations for tendons 
• Stress limits for concrete at service 
& construction stages

FCM, ILM, FSM, and MSS combinations as per Eurocode 0 • Principal stresses for tendons
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< Design results in tabular format > < Design reports in Excel format >



Part 1. Overview Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Limitation of design function

3 limitations of 3 limitations of PrestressedPrestressed Box Girder Bridge Design as per Box Girder Bridge Design as per EurocodeEurocode 22

Construction stage analysis should be performed since Prestressed Box Girder 
Bridge needs to be checked during the construction stage and the service state.g g g

PSC section design can be performed for the Beam Elements only.

Only PSC Type Section can be designed.
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Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Part 2. Modeling & Analysis Definition of Box Girder Section

Section defined using midas Civil or imported from SPC (Sectional Property Calculator)Section defined using midas Civil or imported from SPC (Sectional Property Calculator)

DXF file SPC
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midas Civil



Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Part 2. Modeling & Analysis Definition of Tapered Section & Rebars

Definition of Tapered Section & Display of Longitudinal Definition of Tapered Section & Display of Longitudinal RebarsRebars inputinput
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Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Part 2. Modeling & Analysis 3-D Tendon Input & Check in Real Time

33--D Tendon Placement check in real time using Cross Section Viewer & Model ViewD Tendon Placement check in real time using Cross Section Viewer & Model View
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Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Part 2. Modeling & Analysis Bridge Modeling Wizard

PrestressedPrestressed Box Girder Model generation including staged construction, Box Girder Model generation including staged construction, rebarsrebars, and tendons, and tendons

ILM Bridge Wizard

FCM Bridge Wizard

MSS Bridge Wizard

FSM Bridge Wizard Transverse Analysis Model Wizard

Segmental Bridge Model Wizard

g Transverse Analysis Model Wizard

PSC Bridge Wizard

Span Information

Section & Reinforcement

Effective Width
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Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Part 2. Modeling & Analysis Construction Stage Analysis

Staged Construction considering creep, shrinkage, and modulus of elasticityStaged Construction considering creep, shrinkage, and modulus of elasticity

Construction Stage Analysis Control
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Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Part 2. Modeling & Analysis Time Dependent Tendon Loss

Tendon Loss by Friction, Anchorage Slip, Elastic Shortening, Creep, Shrinkage and RelaxationTendon Loss by Friction, Anchorage Slip, Elastic Shortening, Creep, Shrinkage and Relaxation
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Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Part 2. Modeling & Analysis Moving Load Optimizer

Defining Moving Load as per Defining Moving Load as per EurocodeEurocode in 3 stepsin 3 steps

on the Beam Elements

on the Plate Elements

Step 1
Select Moving Load Code

Step 2 
Define Traffic Line Lane

or

Step 3
Define Standard Vehicular Load 

or
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Select Moving Load Code or 
Traffic Surface Lane

or
User-defined Vehicular Load



Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Part 2. Modeling & Analysis Load Combinations  

AutoAuto--generation of Load Combinations as per generation of Load Combinations as per EurocodeEurocode 00
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Part 3. PSC Section Design Introduction to Prestressed Box Girder Design as per Eurocode2-2:05

Design Parameters

Design Procedure

Design Parameters

Classification of Load Cases (Short-term / Long-term)

Classification of Load Combinations
(Quasi permanent / Frequent / Characteristic)(Quasi-permanent / Frequent / Characteristic)

PSC Design Material

Location for PSC Design

Location for Output Report

Exposure Class
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Perform Design



Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Part 3. PSC Section Design Design Parameters

Select National Annex
Define Design

Parameters
Modify Design 

Parameters
Select Output 
Parameters
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Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Part 3. PSC Section Design Classification of Load Cases & Load Com.

Classify Load Cases Classify Load Combinations

• Long-Term
Self-Weight
and other Dead Loads

• Short-Term
Wind Load
Temperature Load
Moving Load
Misc. These Load Combinations are used

i d t i i th k idth li it
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in determining the crack width limits 
and calculating stresses



Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Part 3. PSC Section Design PSC Design Material

Modify concrete and steel material properties for design

This modification will be used only for the designing and strength verification.
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The analysis results remain unaffected.



Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Part 3. PSC Section Design Location for Design & Output / Exposure Class

Select the location for 
design

Select the location for 
output report

Define the exposure 
class Perform Design

*Note:

Output Report (in Excel 
sheet) can be produced 
only for those elements 
which have been 
assigned to ‘Position for 
PSC Design’ Option

Using this function we can 
select the elements to be 

Using this feature we can 
select the elements to be 
produced in output report

This feature enables the 
user to provide exposure 
classes specific to each

PSC Design  Option
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checked produced in output report 
(in excel sheet) 

classes specific to each 
element



Part 4. Design Results Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Design Result Tables

Ultimate Limit State check

Stresses at constructionStresses at construction 
stages and at service load

*Note. Following sign convention is used for stresses;

- Compression: (+)

Tension: ( )
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- Tension: (-)



Part 4. Design Results Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Check Flexure Strength

• Type: Displays the set of member forces corresponding to moving load case for which the maximum stresses are produced
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• M_Ed: Design moment

• M_Rd: Moment resistance



Part 4. Design Results Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Check Shear Strength

• V_Ed: Maximum shear force among Strength/Stress load combinations
• V_Rd: Shear resistance
• V_Rd,c: Shear resistance of concrete
• V_Rd,s: Shear resistance of shear reinforcement
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• V_Rd,max: Maximum V_Rd,s
• V_Ed/V_Rd: The ratio of shear force to shear resistance



Part 4. Design Results Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Check Combined Shear and Torsion Strength

• T_Ed: Maximum torsional moment among Strength/Stress load combinations

• T_Rd,max: Design torsional resistance moment.

• V_Ed: Maximum shear force among Strength/Stress load combinations

• V_Rd,max: The maximum shear resistance of the section. 
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• Ratio: The ratio of T_Ed/T_Rd,max + V_Ed/V_Rd,max



Part 4. Design Results Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Check Stress for Cross Section at a Construction Stage

• FT: Combined Stress due to bending moment about major axis (My) and axial force at Top fiber
• FB: Combined Stress due to bending moment about major axis (My) and axial force at Bottom fiber
• FTL: Combined Stress due to bending moment about major axis (My), minor axis (Mz) and axial force at Top Left fiber
• FBL: Combined Stress due to bending moment about major axis (My), minor axis (Mz) and axial force at Bottom Left fiber
• FTR: Combined Stress due to bending moment about major axis (My), minor axis (Mz) and axial force at Top Right fiber
• FBR: Combined Stress due to bending moment about major axis (My), minor axis (Mz) and axial force at Bottom Right fiber
• FMAX: Maximum combined stress out of the above six
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• FMAX: Maximum combined stress out of the above six. 
• ALW: Allowable stress of cross section at service limit state



Part 4. Design Results Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Check Tensile Stress for Prestressing Tendons

For Post-tensioned:
• FDL1: Stress in tendon at anchorages
• FDL2: Maximum stress in tendon along the length of the member 

For Pre-tensioned:
• FDL1: Stress in tendon
• FDL2: -g g

away from anchorages, immediately after anchor set
• FLL1: Maximum stress in tendon after all losses at the last stage
• AFDL1: Allowable Stress in Tendon immediately after anchor set at 

anchorages
• AFDL2: Allowable Stress in Tendon immediately after anchor set

• FLL1: Maximum stress in tendon after all losses at the last stage
• AFDL1: Allowable Stress in Tendon prior to transfer
• AFDL2: -
• AFLL1: Allowable stress in tendon at service limit state after losses
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AFDL2: Allowable Stress in Tendon immediately after anchor set 
elsewhere

• AFLL1: Allowable stress in tendon at service limit state after losses.



Part 4. Design Results Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Check Stress for Cross Section at Service Loads

• FT: Combined Stress due to bending moment about major axis (My) and axial force at Top fiber
• FB: Combined Stress due to bending moment about major axis (My) and axial force at Bottom fiber
• FTL: Combined Stress due to bending moment about major axis (My), minor axis (Mz) and axial force at Top Left fiber
• FBL: Combined Stress due to bending moment about major axis (My), minor axis (Mz) and axial force at Bottom Left fiber
• FTR: Combined Stress due to bending moment about major axis (My), minor axis (Mz) and axial force at Top Right fiber

FBR C bi d St d t b di t b t j i (M ) i i (M ) d i l f t B tt Ri ht fib
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• FBR: Combined Stress due to bending moment about major axis (My), minor axis (Mz) and axial force at Bottom Right fiber
• FMAX: Maximum combined stress out of the above six. 
• ALW: Allowable stress of cross section at service limit state



Part 4. Design Results Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Principal Stress at Construction Stage

• Sig_P1: Principal Stress at the left top of top flange

• Sig P2: Principal Stress at the right top of top flange

• Sig_P7: Principal Stress at the neutral axis in left web.(at Z2 Level) 

• Sig P8: Principal Stress at the neutral axis in right web (at Z2 Level)• Sig_P2: Principal Stress at the right top of top flange

• Sig_P3: Principal Stress at the right bottom of bottom flange

• Sig_P4: Principal Stress at the left bottom of bottom flange

• Sig_P5: Principal Stress at the top of left web.(at Z1 Level)

• Sig_P8: Principal Stress at the neutral axis in right web.(at Z2 Level)

• Sig_P9: Principal Stress at the bottom of left web.(at Z3 Level)

• Sig_P10: Principal Stress at the bottom of right web.(at Z3 Level)

• Sig_MAX: The maximum Principal stress among P1-P10.
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• Sig_P6: Principal Stress at the top of right web.(at Z1 Level)

• Sig_P7: Principal Stress at the neutral axis in left web.(at Z2 Level)

• Sig_AP: Allowable principal stress at neutral axis in the web



Part 4. Design Results Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Principal Stress at Service Loads

• Sig_P1: Principal Stress at the left top of top flange
• Sig_P2: Principal Stress at the right top of top flange
• Sig_P3: Principal Stress at the right bottom of bottom flange
• Sig_P4: Principal Stress at the left bottom of bottom flange
• Sig P5: Principal Stress at the top of left web (at Z1 Level)

• Sig_P7: Principal Stress at the neutral axis in left web.(at Z2 Level) 
• Sig_P8: Principal Stress at the neutral axis in right web.(at Z2 Level)
• Sig_P9: Principal Stress at the bottom of left web.(at Z3 Level)
• Sig_P10: Principal Stress at the bottom of right web.(at Z3 Level)
• Sig MAX: The maximum Principal stress among P1-P10
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Sig_P5: Principal Stress at the top of left web.(at Z1 Level)
• Sig_P6: Principal Stress at the top of right web.(at Z1 Level)
• Sig_P7: Principal Stress at the neutral axis in left web.(at Z2 Level)

Sig_MAX: The maximum Principal stress among P1 P10.
• Sig_AP: Allowable principal stress at neutral axis in the web



Part 4. Design Results Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Check Crack width at service Loads

• Serviceability Load Type: Frequent / Quassi-StaticServiceability Load Type: Frequent / Quassi Static
• Type: produce maximum and minimum member force components for the load combinations including moving load cases
• M_Ed: Maximum Moment in the Section
• Sig_T: Stress at the top
• Sig_B: Stress at the bottom
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g_
• Wk: Crack width
• Wmax: Allowable crack limit



Part 4. Design Results Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Design Result Diagram

Member Force Diagrams along with 
the Nominal Strength Diagram

28 / 30



Part 4. Design Results Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Design Output Report

1. Design Condition

Design Parameters

Sectional Information

2. Ultimate Moment Resistance

Material Information

Tendon Profile Information

3 Shear Resistance

Positive Moment

Negative Moment

3. Shear Resistance

Maximum Shear Force

Minimum Shear Force

4. Torsional Resistance

Minimum Shear Force

Maximum Shear Force

5. Crack Width

Maximum Torsion Moment

Top
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Bottom



Part 4. Design Results Introduction to Prestressed Box Girder Design as per Eurocode2-2:05Design Output Report
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Output Report includes Design Result Tables


