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1. AASHTO LRFD 16 Steel Composite 
1.1 Check List of AASHTO LRFD 16 Steel Composite 
For AASHTO LRFD 16 Steel Composite Design, Limit State Design is applied. The criteria that Steel 
Composite Section must follow for Limit State Design is as follows. 

 
(1) Cross-Section Proportion Limit State 
Review on section properties, e.g. width-thickness ratio 

 
(2) Strength Limit State 
Review on flexure strength, shear strength and torsional strength 

 
(3) Service Limit State 
Review on permanent deformation 

 
(4) Constructibility  
Review on shear and flexure occurring from load combinations during construction stages 
 
(5) Fatigue Limit State 
Review on fatigue in steel and concrete materials in Steel Composite girder 

 

1.2 Classification of Steel Composite 
Steel Composite section can be categorized by the following classification groups. 

 
(1) Section Shape Type  
There are three main section shape types in midas Civil; I, Box and Tub shapes. In the case of 
box and tub sections, there are two more cases, single or multiple box section.  

 
[Table2. 1] Section Shape Type  

I Box Tub 

   
 
(2) Moment Type : Positive / Negative  
For continuous beams, negative moments may occur around interior supports. Design code 
may apply different formulas for these cases. 
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(3) Bridge Type : Straight / Curved  
Based on the horizontal alignment of a bridge, it can be classified as either straight or 
curved. The program recognizes curved bridges based on the input of the girder radius for 
each component. 

 
(4) Compact Type : Compact / Noncompact / Slender 

 
[Table2.2] Steel Section Classification 

 

Type Description 

Compact 

A composite section in positive flexure, which satisfies specific steel 
grade, web slenderness, and ductility requirements, is capable of 
developing a nominal resistance exceeding the moment at first yield, 
but not to exceed the plastic moment. 

Noncompact 
A composite section in positive flexure for which the nominal 
resistance is not permitted to exceed the moment at first yield. 

Slender 
Cross-Section of a Compression member composed of plate 
components of sufficient slenderness such that local buckling in the 
elastic range will occur. 

 

1.3 Stiffeners of Steel Composite 
The program considers transverse and longitudinal stiffeners.  

 
[Table2 3] Types of Stiffeners  

Type Description 

Transverse 
Stiffeners 

Transverse stiffeners are usually provided to increase shear resistance by 
tension field action. These work as anchors for the tension so that post 
buckling shear resistance can be developed. 
 
It should be noted that elastic web shear buckling cannot be prevented 
by transverse stiffeners.  

Longitudinal 
 Stiffeners 

Longitudinal stiffeners may be provided to increase flexural resistance 
by preventing local buckling. These work as restraining boundaries for 
compression elements so that inelastic flexural buckling stress can be 
developed in a web. 
 
It consists of either a plate welded longitudinally to one side of the web, 
or a bolted angle. 

 

 
[Fig.2.1] Longitudinal Stiffener and Transverse Stiffener 

 

 
 
 
 
 
 
Compact Type 
AASHTO LRFD 16 
(6.2) 
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2. Considerations Steel Composite Design 
 

2.1 Construction Stage for steel composite 
During the construction of a steel composite bridge, the steel girder is constructed before the 
construction of the concrete deck of the upper part of the structure. The steel composite section 
is divided into three major steps.  

 
[Table2.4] Construction Stage for Steel Composite Section 

Construction stage  
for steel composite section 

Description 

Only Steel Girder 
(non-composite) 

Only the steel girder has been 
constructed. 

 

Steel girder and  
concrete deck 

as load  
(non-composite) 

Although the concrete deck has been 
constructed, it has not hardened yet. 
Therefore, the weight of the wet 
concrete is applied as a load condition. 

 

Steel girder and  
concrete deck 
as member  
(composite) 

After concrete is hardened, the 
strength and stiffness are formed. 
Hereafter, the steel girder and concrete 
deck work as a complete composite 
section. 

 

 
In order to find and portray the Steel Composite Section Design Process within the program, utilize 
the Construction Stage function.   

 

2.2 Time Dependent Material  
 Steel composite section is composed of steel and concrete. Concrete is a time dependent material 

and transforms due to creep and shrinkage. Also, the restraints imposed by the shear connectors 
cause additional stresses within the composite section. Therefore, time dependent characteristics 
(creep and shrinkage) must be taken into consideration. 
 
 Modular ratio is the ratio of modulus of elasticity of steel to that of concrete. The short-term 

modular ratio "n" is used for transient loads in the program. Long-term modular ratio "3n" is used 
for permanent loads acting after composite action. For normal-weight concrete, AASHTO-LRFD 16 
recommend the values of the short-term modular ratio.  
 
 

3. Calculation of Plastic Moment and Yield Moment 
 The plastic moment Mp for a composite section is defined as the moment that causes yielding in 

steel section and reinforcement and uniform stress distribution of 0.85 in compression concrete 
slab. In positive flexure regions, the contribution of reinforcement in concrete slab is small and can 
be neglected. 
 The yield moment, My, for a composite section is defined as the moment that causes the first 

yielding in one of the steel flanges or the moment at which an outer fiber first attans the yield 
stress. My is the sum of the moments applied to the pre-composite steel section, the short-term 
composite concrete and steel section, and the long-term composite concrete and steel section. 
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3.1 Plastic Moment(Mp), Yield Moment( My) in Positive Flexure 
 
(1) Cross section proportions 
I section and Box/Tub steel composite sections must satisfy the following criteria regarding 
cross section proportions. If the conditions have not been met after the design has been 
ŎƻƳǇƭŜǘŜŘΣ ƛǘ ǿƛƭƭ ōŜ ƛƴŘƛŎŀǘŜŘ ŀǎ ŀƴ άbDέ on the design report generated. 

 

1) Web Proportions 

[Table 2.5] Web Proportions 

Case Condition 

Web with longitudinal stiffener 150¢
wt

D
 

Web without longitudinal stiffener 300¢
wt

D
 

 

2) Flange Proportions 

[Table 2.6] Flange Proportions 

Section Type 

I Box / Tub 
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Where, 

Iyc : moment of inertia of the compression flange of the steel section about the vertical axis in the 
plane of the web 

Iyt : moment of inertia of the tension flange of the steel section about the vertical axis in the plane of 
the web 
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WEB 
For I section 
AASHTO LRFD 16 
(6.10.2.1.1-1) 
(6.10.2.1.2-1) 
 
 
For Box/Tub Section 
AASHTO LRFD 16 
(6.11.2.1.2-1) 
(6.11.2.1.3-1) 
 
 
 
 
 
 
 
 
Flange 
For I section 
AASHTO LRFD 16 
(6.10.2.2-1) 
(6.10.2.2-2) 
(6.10.2.2-3) 
(6.10.2.2-4) 
 
For Box/Tub Section 
AASHTO LRFD 16 
(6.11.2.2-1) 
(6.11.2.2-2) 
(6.11.2.2-3) 
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 (2) Section Classification  

Section Classification of Positive Flexure Moment
6.10.6.2

Straight Bridge? 

Compact Section
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End
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[Fig.2.2] Section Classification of Negative Positive Moment 

Where, 

Ὀ : depth of the web in compression at the plastic moment determined as per Article D6.3.2 

 

 The Section Classifications of I, Box, Tub are all the same.  

 In a positive moment, the following ductility conditions must be met at all times. If not, the 
program will show NG.  

tp DD 42.0¢                                                          (2.2)   

 

Where, 

Ὀ  : Distance from the top of the concrete deck to the neutral axis of the composite section at the plastic 

moment 

Ὀ : Total depth of the composite section 

 

 

(3) Plastic Moment in Positive Moment (MP) 

If the positive moment is applied on a compact section, MP should be calculated as shown in 
Table 2.7. 

 

 
[Fig.2.3] Case of calculation of Mp in positive moment 

 
 
 
Section Classification 
AASHTO LRFD 16 
(6.10.6.2) 
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AASHTO LRFD 16 
(6.10.7.3) 

 
 
 
 
 
 
 
 
 

Plastic Moment 
AASHTO LRFD 16 
(D6.1) 
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[Table 2.7] Calculation of ἧ and Mp for section in Positive Flexure 

 

Case PNA Condition 9 and pM  

Ȣ In Web 
wt PP +  

rtrbsc PPPP +++²

 

]1[
2

+
----

ö
÷

õ
æ
ç

å
=

w

rbrtsct

P

PPPPPD
Y  

])([
2

22

YtY
D

P
M w -+ö

÷

õ
æ
ç

å
= +

][ ttwwrbrbrtrtss dPdPdPdPdP +++++  

ȣ 
In Top 
flange 

cwt PPP ++  

rtrbs PPP ++²  

9
Ô

ς

0 0 0 0 0

0
ρ 

])([
2

22

YtY
t

P
M

c

c -+ö
ö
÷

õ
æ
æ
ç

å
=  

][ ttwwrbrbrtrtss dPdPdPdPdP +++++  

Ȥ 
Concrete 
Deck, 
Below Prb 

cwt PPP ++  

rtrbs

s

rb PPP
t

c
++öö

÷

õ
ææ
ç

å
²

 

9 Ô
0 0 0 0 0

0
 

ö
ö

÷

õ

æ
æ

ç

å
=

s

s

t

PY
M

2

2

][ ttwwccrbrbrtrt dPdPdPdPdP +++++  

ȥ 
Concrete 
Deck,  
at Prb 

rbcwt PPPP +++  

rts

s

rb PP
t

c
+öö

÷

õ
ææ
ç

å
²  

rbCY=  

ö
ö

÷

õ

æ
æ

ç

å
=

s

s

t

PY
M

2

2

][ ttwwccrtrt dPdPdPdP ++++  

Ȧ 

Concrete 
Deck, 
Above Prb 
Below Prt 

rbcwt PPPP +++  

rts

s

rt PP
t

c
+öö

÷

õ
ææ
ç

å
²  

ù
ú

ø
é
ê

è +-++
=

s

rbrttwc
s

P

PPPPP
tY )(  

ö
ö

÷

õ

æ
æ

ç

å
=

s

s

t

PY
M

2

2

 

][ ttwwccrbrbrtrt dPdPdPdPdP +++++  

ȧ 
Concrete 
Deck,  
at Prt 

rtrbcwt PPPPP ++++

s

s

rt P
t

c
öö
÷

õ
ææ
ç

å
²  

rtCY=  

ö
ö

÷

õ

æ
æ

ç

å
=

s

s

t

PY
M

2

2

][ ttwwccrbrb dPdPdPdP ++++  

Ȩ 
Concrete 
Deck, 
Above Prt 

rtrbcwt PPPPP ++++

s

s

rt P
t

c
öö
÷

õ
ææ
ç

å
<  

ù
ú

ø
é
ê

è ++++
=

s

rttwcrb
s

P

PPPPP
tY )(  

ö
ö

÷

õ

æ
æ

ç

å
=

s

s

t

PY
M

2

2

][ ttwwccrbrbrtrt dPdPdPdPdP +++++  
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in Positive  
Flexure  
AASHTO LRFD 16 
(Table D6.1-1) 
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Where,  

Ὠ  : Distance from the plastic neutral axis to the centerline of the top layer of longitudinal concrete 

deck. 

Ὠ  : Distance from the plastic neutral axis to the centerline of the bottom layer of longitudinal concrete 

deck. 

Ὠ : Distance from the plastic neutral axis to the midthickness of the tension flange. 

Ὠ  : Distance from the plastic neutral axis to middepth of the web. 

Ὠ : Distance from the plastic neutral axis to midthickness of the compression flange. 

Ὠ : Distance from the plastic neutral axis to midthickness of the concrete deck. 

 

ὖ Ὂ ὃ         (by reinforcement) 

ὖ Ὂ ὃ        (by reinforcement) 

ὖ ὦὸ Ὂ        (by steel girder) 

ὖ Ὀ ὸὊ       (by steel girder) 

ὖ ὦ ὸὊ      (by steel girder) 

ὖ πȟψυ Ὢὦὸ    (by concrete slab) 

 

 

(4) Yield Moment in Positive Moment (My) 

When a positive moment is applied on a compact section, My is calculated as shown in 
Equation 2.3. 

 

),( yBotyTopy MMMinM =                                               (2.3)   

 

Where, 

MyTop : Yield Moment of Top Flange 

MyBot : Yield Moment of Bottom Flange 
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Where,  

3: Non-composite section modulus  

3 : Long-term composite section modulus 

3: Short-term composite section modulus  

- : Moment of non-composite section 

- : Moment of long-term composite section  

- : Additional yield moment of short-term composite section 

 

 

 

 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
My  
AASHTO LRFD 16 
(D6.2.2) 
 
 
 
 
Fy 
AASHTO LRFD 16 
(Eq. D6.2.2-1) 
 
M_ytop 
AASHTO LRFD 16 
(Eq. D6.2.2-2) 
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3.2 Plastic Moment (Mp), Yield Moment (My) in Negative Flexure 
For I sections in negative flexure, Mp and My are calculated. 
 

(1) Cross Section Proportions 
For negative flexure, cross section proportions must meet the following requirements. If the 
program does not meet the requirements, NG will be reported after the design. 

1) Web Proportions 

[Table 2.8] Web Proportions 

Case Condition 

Web with longitudinal stiffeners 150¢
wt

D
 

Web without longitudinal stiffeners 300¢
wt

D
 

 

2) Flange proportions 

[Table 2.9] Flange Proportions 

Section Type :  I / Box / Tub 

0.12
2
¢

f

f

t

b
 

6

D
bf ²  

wf tt 1.1²  

101.0 ¢¢
yt

yc

I

I
 

 

(2) Section Classification  

 
[Fig.2.4] Section Classification of Negative Flexure Moment 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Section Classification 
AASHTO LRFD 16 
(6.10.6.2.3) 
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Where, 

Ὀȡ Depth of the web in compression in the elastic range. 

Iyc : moment of inertia of the compression flange of the steel section about the vertical axis in the plane 
of the web 

Iyt : moment of inertia of the tension flange of the steel section about the vertical axis in the plane of the 
web 

 

 Minimum Negative Flexure Concrete Deck Reinforcement   

Under negative moment, concrete deck has to meet the minimum rebar ratio requirement. 
Once the requirements of Equation 2.6 are satisfied, the next design step can be taken.  

deckrs AA 01.0²                                                         (2.6)   

 

(3) Plastic Moment in Negative Moment (Mp) 

Under negative moment, Mp is only calculated when Appendix A6 is used. Mp is calculated by 
either of the two following methods. Please refer to Table 2.10 for the equations. 

 

 
[Fig.2.5] Case of calculation of Mp in Negative Moment 

 

 

[Table 2.10] Calculation of ἧ and Mp for section in Negative Flexure 

Case PNA Condition 9 and pM  
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Where,  

ὖ Ὂ ὃ        (by reinforcement) 

ὖ Ὂ ὃ       (by reinforcement) 

ὖ Ὂὦὸ       (by steel girder)  

ὖ Ὂ Ὀὸ     (by steel girder)  

ὖ Ὂ ὦὸ       (by steel girder) 

 

(4) Yield Moment in Negative Moment (My) 

When Appendix A6 is used for negative flexure, My is calculated and utilized. My is calculated 
as shown below in Equation 2.7. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Plastic Moment 
AASHTO LRFD 16 
(D6.1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mp for section in 
Negative Flexure 
AASHTO LRFD 16 
(Table D6.1-2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
My in Negative 
Moment 
AASHTO LRFD 16 
(D6.2.3) 
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),( yBotyTopy MMMinM =                                                (2.7)   

Where, 

MyTop : Yield Moment of Top Flange 

MyBot : Yield Moment of Bottom Flange 
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Where,  

3: Long-term composite section modulus with longitudinal reinforcements 
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1. Modeling Design Variables 

In this chapter, the design variable values, the meaning behind the design requirements, and the design process for Steel 
Composite Design in midas Civil are explained. 

 
1.1. Composite Section Data 
The steel composite section is mainly composed of steel girder and concrete slab. Stiffeners can be added to steel girder 
section while longitudinal reinforcement can be added to reinforce concrete slab. In this section, the input methods for 
these sections and the meaning and application of design variables are explained.  

 

Contents Explanation 

1.1.1 Composite Section 

(1) Composite Section Data  

 Properties > Section > Section Properties> Add > 

Composite Tab 

 
[Fig.2.6] Section Data Dialog Box 

 

 

1.1.1 Composite Section 

(1) Composite Section Data  

1) Section Type 
Steel-I (Type1) is used to define the section 
symmetric about weak axis, while Steel-I (Type2) 
is for the asymmetric section. The steel 
composite secton should be defined using Steel-
I (Type1) in order to apply design functions. 
 
2) The value of Bc for the slab is used as the 
effective width of the concrete slab.  
 
3) Multiple Modulus of Elasticity Option 
To design the steel composite section, the 
modulus of elasticity for short-term and long-
term effect in creep and shrinkage can be input. 
The modulus of elasticity input here is applied 
for construction stage analysis of Steel 
Composite section as shown in [Fig.2.7]. 

 

 

  [Fig.2.7] Elastic Modulus ratio for Construction Stage 
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Contents Explanation 

 

(2) Section Stiffener 

 Properties > Section > Section Properties> Add  

> Composite Tab > Stiffeners Button... 

 
 [Fig.2.8] Section Stiffener Dialog Box 

 

 
1.1.2 Longitudinal Reinforcement 

Design > Composite Design > Longitudinal  

Reinforcement ... 

 
 [Fig.2.9] Longitudinal Reinforcement Dialog Box 

 
 
 
 
 
 
 
 
1.1.3 Transverse Stiffener 

(1) Transverse Stiffener  

 Design > Composite Design > Transverse Stiffener ... 

 

(2) Section Stiffener (Longitudinal)  

1) Types of longitudinal stiffeners that are 
useable are Flat, Tee, and U-Rib. 

2) For I sections, stiffeners can be added on 
either side of the web. For Box/Tub sections, 
upper and lower flanges can be installed as well 
as the web panel.  

3) When the check box under c column is 
checked on, the stiffness value of the stiffener is 
considered in analysis. Otherwise, the value is 
not considered for analysis. Regardless of 
whether or not the check box is checked on or 
off, longitudinal stiffeners are considered in 
design. 

Based on the assignment of longitudinal 
stiffener, Rb, web load shedding factor varies for 
stiffened web/unstiffened web. It is also 
required for classifying the interior panels in 
shear check as stiffener/unstiffened. 
 

 
 
1.1.2 Longitudinal Reinforcement 

In a steel composite section, the longitudinal 
reinforcements are arranged within the concrete 
deck. The strength is calculated as shown in Table 
2.11.  
 

[Table 2.11] Applicability of material under the calculation 
of strength 

Case 
Positive 
Flexure 

Negative 
Flexure 

Figure 

  

Concrete 
Slab 

Applied None 

Reinforce
-ment 

None Applied 

 
 
 
1.1.3 Transverse Stiffener 

Figure 2.10 shows the window in which users can 
arrange transverse stiffeners in steel composite 
section. When the transverse stiffeners are 
installed, the existence and spacing between 
stiffeners determine whether the web is stiffened 
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Contents Explanation 

 
[Fig.2.10] Transverse Stiffener Dialog Box 

 
 
 
 
 
 

 
[Fig.2.12] Stiffener Type Dialog Box 

or unstiffened under strength limit state. Tension 
field action in Shear check for Strength Limit State 
is considered only for stiffened interior panels. 

 

 
[Fig.2.11] Transverse Stiffener Parameters 

 
 
 
 

(1) Stiffener Type 
1) One / Two Stiffener Option Button 
Choose between one or two stiffeners. The two 
stiffener option is available for I/Box/Tub 
sections. 

 
2) Pitch (do) 
Pitch refers to transverse stiffener spacing. At 
the strength limit state, this can be used to 
distinguish between stiffened and unstiffened 
webs or calculate shear strength of the web. 

 
 
 
 
 
 

  



 

 

70 Design Guide for midas Civil 

1.2. Design Material Data 
For the design of steel composite section, construction stage and time dependent material properties of concrete must 
be defined. In this section, the input method for concrete's time dependent properties and steel composite section 
material information is defined.  
 

Contents Explanation 

1.2.1 Time Dependent Material  

(1) Creep/Shrinkage 

 Properties > Time Dependent Material > 

Creep/Shrinkage ... 

 
[Fig.2.13] Add/Modify Time Dependent Material Dialog Box  

(Creep/Shrinkage) 
 

 

(2) Comp. Strength 

 Properties > Time Dependent Material > Comp. 

Strength ... 

 

[Fig.2.14] Add/Modify Time Dependent Material Dialog Box  
(Compression Strength) 

 
 
 
 
1.2.2 Modify Composite Material 

(1) Modify Composite Material  

 Design > Composite Design > Design Material ... 

1.2.1 Time Dependent Material  

(1) Creep/Shrinkage 

The time dependent properties of concrete, such 
as creep and shrinkage, are defined. During 
construction stage analysis of bridges, these 
properties are utilized for concrete material. 
During analysis, they are reflected in the 
calculation of member forces but not reflected in 
the design of the steel composite section.  

 

 

 

 

 

 

 

(2) Comp. Strength 

In order to reflect the change in the modulus of 
elasticity of the time dependent property of 
concrete, the change in compressive strength or 
modulus of elasticity is defined.  

 

Aging effects may vary for each construction 
stage since concrete is poured at different 
locations. The varying aging effects are reflected 
in the calculation of the member force but not in 
the design of the composite sections.  

 
 
 
 
 
 
 
 
 
 
1.2.2 Modify Composite Material 

The material utilized for steel composite sections 
are provided in the SRC material properties. The 
materials should be defined as SRC Type. 

 

(1) Modify Composite Material  
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Contents Explanation 

 
[Fig.2.15] Modify Composite Material Dialog Box 

 
 

(2) Hybrid Factor 

 
[Fig.2.16] Hybrid Factor Dialog Box 

Figure 2.15 shows the dialog box where users can 
type in material characteristics for the steel 
composite section design. The material property 
values entered will have a priority over the values 
entered in Material Data dialog box. 

 
1) Steel Girder Section - Steel 

 Hybrid Factor  

Hybrid factor is considered in the case where 
flanges and web have different material 
properties. 

 
2) Concrete of Concrete slab  

 
3) Steel materials of Concrete slab 

 

 

 

 

 
 

(2) Hybrid Factor(Rh) 

When the check box for Hybrid Factor is selected, 

icon on the right is activated. The different 
materials for the top and bottom flanges and 
web of the steel girder can be defined. Hybrid 
Factor (Rh) is determined based on these 
material information. 
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1.3. Design Parameters for Composite Section 

Contents Explanation 

1.3.1 Design Parameter  

 Design > Composite Design > Design Parameters ... 

 
[Fig.2.17] Composite Steel Girder Design Parameter Dialog Box 

1.3.1 Design Parameter  

 
(1) Strength Resistance Factor 
Strength Resistance Factor is defined. 

By clicking , the resistance factors 
are automatically set to the default values 
defined in AASHTO LRFD 16. The values also may 
be modified or entered manually.  

 
(2) Girder Type for Box/Tub Section 
 
 /ƻƴǎƛŘŜǊ {ǘΦ±Ŝƴŀƴǘ ¢ƻǊǎƛƻƴ ŀƴŘ 5ƛǎǘƻǊǘƛƻƴ 

Stress 
If the Multiple Box Sections option is selected, 
lateral bending stress is considered in accordance 
with St.Venant Torsion and Distortion Stress. If 
the Single Box Sections option is selected, the 
lateral bending stress is always considered.   

 
(3) Options For Strength Limit State  
 !ǇǇŜƴŘƛȄ !с ŦƻǊ bŜƎŀǘƛǾŜ CƭŜȄǳǊŜ wŜǎƛǎǘŀƴŎŜ ƛƴ 

Web Compact/Noncompact Sections 
  If this option is checked, Appendix A6 is applied 

for the flexure strength of straight composite I-
sections in negative flexure with compact/ 
noncompact webs. Use of Appendix A6 is 
optional in accordance with the code as shown 
below. 

 

[Fig.2.18] Negative Flexure Resistance in Web 
Compact/Noncompact Sections 

 
 

 an 1.3RhMy in Positive Flexure and Compact 

Sections(6.10.7.1.2-3) 
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1.3.2 Unbraced Length 

 Design > Composite Design > Unbraced Length ... 

 
[Fig.2.19] Unbraced Length Dialog Box 

Before deciding, whether to apply this check or 
not, following conditions need to be manually 
verified: 
 
- The span under consideration and all 

adjacent interior pier sections satisfy the 
requirements of Article B6.2,  

- ¢ƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǾŀƭǳŜ ƻŦ ʻRL from Article 
B6.6.2 exceeds 0.009 radians at all adjacent 
interior-pier sections 

- In which case the nominal flexural resistance 
of the section is not subject to the limitation 
of Eq. 6.10.7.1.2-3. 

 
If the above three conditions are not satisfied for 
the compact sections under positive flexure in a 
continuous span, the Mn value is restricted to 
1.3RhMy. 
 
 tƻǎǘ-buckling Tension-field Action for Shear 

Resistance (6.10.9.3.2)  
If this option is checked, post buckling resistance 
due to tension field action is considered in the 
nominal shear resistance of an interior stiffened 
web panel. If not, Vn is taken as, CVP. 

 
where, 
C = ratio of shear-buckling resistance to the shear 
yield strength  
Vp = plastic shear force. 

 
(4) Design Parameters  
Design and result outputs are generated for the 
limit states checked in the Design Parameters.  

 

 

 

1.3.2 Unbraced Length 

Unbraced length factor for steel composite section 
is considered. The value input here has higher 
priority than the value calculated from Span Group. 

(1) Lb 
Laterally Unbraced Length is used to calculate 
lateral torsional buckling resistance in 
compression flange of I Girder or top flange of Tub 
Girder. Laterally Unbraced Length can be 
automatically determined by defining Ψ{Ǉŀƴ 
LƴŦƻǊƳŀǘƛƻƴΩ ŀƴŘ ŀǎǎƛƎƴƛƴƎ ƳŜƳōŜǊ ǘȅǇŜ ƻŦ cross-
frames ŀǎ Ψ.ǊŀŎŜΩ ǳǎƛƴƎ ǘƘŜ /ƻƳƳƻƴ tŀǊŀƳŜǘŜǊ Ҕ 
Modify Member Type function. If the Ψ.ǊŀŎŜΩ 
member type is not assigned, the program will 
take span length as unbraced length. If span 
length is not defined either, the laterally unbraced 
length is applied as the corresponding element 
length. 
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Contents Explanation 

1.3.3 Shear Connectors 

 Design > Composite Design > Shear Connectors ... 

 
 [Fig.2.20] Shear Connector Dialog Box 

 
 
 
 
 
 
 
 

 

 

 
 
 
 
1.3.3 Shear Connectors 

In this program, studs are used for shear connectors. 
The parameters used for calculation are shown 
below.  
 

(1) Category  
Category defined by Detail Categories for Load-
Induced Fatigue (Table 6.6.1.2.3-1). Select 
Category C for the fatigue check of base metal at 
the shear connector weld to the top flange.  
 
(2) Fu 
Tensile strength of a stud shear connector 
 
(3) Shear Connector Parameters 
 

 
[Fig.2.21] Shear Connector Parameters 

 

(4) Length Between Maximum Moment and Zero 
Moment 
The Length between Maximum Moment and Zero 
Moment needs to be inputted by users to verify 
pitch as per strength limit state.  
 
(5) Nominal Shear Force Calculation (6.10.10.4.2) 
One of the two conditions needs to be selected 
for the calculation of the nominal shear force, P 
which is applied for the verification of pitch at the 
strength limit state.  
 
(6) Frc 
Net range of cross-frame or diaphragm force at 
the top flange. (6.10.10.1.2) 
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Contents Explanation 

 

 

1.3.4 Fatigue Parameter 

 Design > Composite Design > Fatigue Parameter ... 

 
[Fig.2.22] Fatigue Parameters Dialog Box 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

1.3.4 Fatigue Parameter 

  (1) Category  
Category defined by Detail Categories for Load-
Induced Fatigue (Table 6.6.1.2.3-1). Select 
/ŀǘŜƎƻǊȅ /Ω ŦƻǊ ǘƘŜ ŦŀǘƛƎǳŜ ŎƘŜŎƪ ƻŦ ōŀǎŜ ƳŜǘŀƭ ŀǘ 
the connection-plate weld to the top/bottom 
flange.   
 
(2) (ADTT)SL 

Number of trucks per day in a single-lane 
averaged over the design life (3.6.1.4.2) 
(ADTT)SL can be manually calculated as per 
3.6.1.4.2-1. 
 
(3) N 
Number of stress range cycles per truck passage 
Value can be taken from Table 6.6.1.2.5-2. 
 
(4) Longitudinal Warping Stress Range 
For the verification of fatigue, flexure stress is 
calculated as the summation of Longitudinal 
Bending Stress Range and Longitudinal Warping 
Stress Range. 
 
By choosing the Auto-Calculation option, fatigue 
vertical bending moment is simply increased by 
10% for the longitudinal warping stress.  
 
Longitudinal warping stress range can be 
manually calculated as per BEF (Beam on Elastic 
Foundation) analogy presented by Wright and 
Abdel-Samad. The designer guide to Box Girder 
by Bethlehem Steel Corporation also presents 
this method. Detailed calculations can be seen in 
Design Example 5: Three Span Continuous Curved 
Composite Tub-Girder Bridge (page 85-94). 
 
Software calculations do not account for 
Transverse Bending Stress due to Distorsion. 
Therefore, transverse bending stress range at the 
top or bottom corners of the tub section need to 
be manually checked with the nominal fatigue 
resistance. 
 
If the User Input option is selected, longitudinal 
bending stress range is summated with the 
inputted value of the Longitudinal Warping Stress 
Range for top or bottom flange depending upon 
the flexure condition at the section. 
 
These distorsion stresses are considered only for 
the sections having box flange as those are the 
section in which the torsion is considered. 
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Contents Explanation 

 

1.3.5 Span Information  

 Structure > Wizard > Composite Bridge > Span 

Information ... 

 
[Fig.2.23] Span Information Dialog Box 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
1.3.5 Span Information  

The elements of composite sections are defined as 
one Span Group. The Span Group will serve the 
following functions. 
 

(1) Finding the most critical parts of the group 
unit and providing the corresponding results in 
the Span Checking table. Refer to Chapter 7 of 
"Steel Composite Design Result" for more 
information.  
 
(2) End Web Panel 
For each element, location of support, if any, can 
be identified as i or j. The stiffened webs with 
supports are identified as end panels.  
Also, the elements that are assigned with i or j for 
the support are considered as end panels. 
Tension field action is not considered for the end 
panel in Shear Check. 
 
(3) Laterally Unbraced Length 
According to article 6.10.1.6, for design checks 
where the flexural resistance is based on lateral 
torsional buckling, the stress fbu or moment Mu 
shall be determined as the largest value 
throughout the unbraced length. After defining 
Span Information, in order to define this 
unbraced length, the user should assign Brace 
member type to the transverse elements which 
are connected to the steel composite girders at 
the postion of lateral restraint as shown below. 
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1.3.6 Curved Bridge Information 

 Design > Composite Design > Curved Bridge Info ... 

 
[Fig.2.24] Curved Bridge Information Dialog Box 

 
 

 
 
 
 
 
 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

1.3.6 Curved Bridge Information 

Once the girder radius value of the element units in 
the steel composite section is entered, the 
corresponding elements are categorized as curved 
bridges.  

 

(1) Radius is used for the review of shear 
connectors' pitch and the moment of inertia of 
area for the longitudinal stiffener attached to 
web. 
 
The curve type needs to be determined as convex 
or concave so the program determines whether 
the longitudinal stiffener is on the side of the web 
away or toward from the center of the curvature. 
 
Lateral bending stress due to curvature is 
obtained from the analysis results and not using 
V-Load equation. 
 
(2) If convex, left stiffener is on the side of the 
web away from the center of curvature and right 
stiffener is on the side of the web toward the 
center of curvature. If concave, the opposite case 
of the convex is applied.  
 
Refer to the table below for the equations applied 
to each case.  

 
[Table 2.12] Curvature Correction Factor for Longitudinal 
Stiffener 

Case  

Convex 

Left Stiffener 
1

6
+=

Z
b

 

(6.10.11.3.3-3) 

Right Stiffener 
1

12
+=

Z
b

 

(6.10.11.3.3-4) 

Concave 

Left Stiffener 
1

12
+=

Z
b

 

(6.10.11.3.3-4) 

Right Stiffener 
1

6
+=

Z
b

 

(6.10.11.3.3-3) 
where, 
ɓ : Curvature correction factor for longitudinal stiffener 
rigidity  

Z : Curvature Parameter 
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Contents Explanation 

1.3.7 Deck Overhang Loads 
 
 

 
[Fig.2.25] Deck Overhang Loads Dialog Box 

 
 

 
[Fig.2.26] Deck Overhand Bracket 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.3.7 Deck Overhang Loads 
Design parameters for the Deck Overhang load can 
be entered. The fl value obtained from F(Distributed 
force) and P(Concentrated force) is not applied to 
Box section, but only for I-section and top stiffener 
of Tub section. The fl value for deck overhang is 
considered only for the constructibility limit state. 
Distributed Force, F 

(1) Distributed Force, F 
Distributed force values are inputted 

Fl Ґ C ǘŀƴ ʰ 
 
(2) Concentrated Force, P 

Concentrated force values are inputted 

Pl = P tan ̜  

 
(3) Eccentricity of Overhang Loads, e 

Eccentricity of overhang loads are inputted 
ʰ Ґ ǘŀƴ-1(e/D) 

 
 
The fl value is generated by combining the values 
produced from the analysis and the value inputted 
in this dialog box. If this feature is not used, fl value 
only from the analysis results will be used. Lateral 
bending moment due to uniformly distributed 
lateral bracket force (Fl) is estimated as: 

12

2

bl

l

LF
M =  (c6.10.3.4-2) 

where, 

Ml : flange lateral bending moment due to the eccentric 

loadings from the forming brackets 

Fl : uniformly distributed lateral force 

Lb : unbraced length 

 
Lateral bending moment due to concentrated 
lateral bracket force (Fl) assumed to be placed at 
the middle of the unbraced length is estimated as: 

8

bl
l

LP
M =  (c6.10.3.4-3) 

where, 

Ml : flange lateral bending moment due to the eccentric 

loadings from the forming brackets 

Pl : concentrated lateral force 

Lb : unbraced length 

 
P and F are the dead loads and construction loads 
such as Deck Overhang Weight, Screed rail load, 
Railing load, Walkway load, Machine Load, etc. 
considered for the constructability check only.  
 
The load coefficient applied to Erection (DC) Load 
Case is applied to calculate the load in this case. 
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1.3.8 Design Force/Moment 

 Design > Composite Design > Design Tables > Design 

Force/Moment... 

 

 [Fig.2.27] Design Force/Moment Dialog Box 

 
 
1.3.8 Design Force/Moment 

This feature displays design member forces (strong 
axis moment, My), weak-axis moment (Mz) and 
shear stress (VU) for the local axis of elements under 
selected load combination of steel composite 
section for each construction stage. For explanation 
regarding design member forces under construction 
stages, please refer to Section 1.5 in this chapter. 
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1.4 Load Combination for steel composite section 
1.4.1 Application of load combination in midas Civil for AASHTO LRFD 16 

(1) Application of load combinations and factors in midas Civil for AASHTO LRFD 16 
The load combinations used for the review of each limit state as per Table 3.4.1-1, are shown below.  
 

 
[Fig.2.28] Load Combinations and Load Factors 

 
Using the Auto Generation feature of the program, the load combinations regulated by the design code can be 
automatically generated. Load factors are considered for each load combinations in this program. Load factors are 
considered only within the program, and ɹ p value can be designated by Auto Generation feature.  
 

 
[Fig.2.29] Load Factors for Permanent Loads, ɔp 


