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COMPARISON STUDY 
 
 
 
 

I. STUDY FOR SLAB 
 
 

I.1. COMPARISON STUDY FOR DECK SLAB (STUDY CASES & RESULTS) 
 
 

1st

BW = 9.0 m BW = 13.0 m BW = 11.5 m

St = 23 cm

Comparison

No Need additional study

GS = 4.25 m GS = 4.50 m GS = 4.75 m GS = 6.5 m GS = 7.0 m GS = 5.75 m GS = 6.0 mGS = 6.0 m GS = 5.5 m

LCS = 2.225 m LCS = 2.100 m LCS = 1.975 m LCS = 3.350 m LCS = 3.100 m LCS = 2.850 m LCS = 2.850 m LCS = 2.725 m LCS = 2.600 m

Balanced GS maybe in between 6.0 m - 6.5 m Balanced GS maybe in between 5.6 m - 5.75 m

GS = 6.35 m, LCS = 3.175 m GS = 5.60 m, LCS = 2.800 m

GS =4.250 m, LCS = 2.225 m GS = 6.350 m, LCS = 3.175 m GS = 5.600 m, LCS = 2.800 m

St = 24 cm St = 25 cm St = 29 cm St = 30 cm St = 31 cm St = 26 cm St = 27 cm St = 28 cm

GS = 4.500 m
LCS = 2.100 m

St = 24 cm

GS = 6.350 m
LCS = 3.175 m

St = 30 cm

GS = 5.600 m
LCS = 2.800 m

St = 27 cm

Step

2ndStep

Study for
Girder Space
& Length of

Cantilever 

Comparison
Study

for
Slab thicknes

Consideration for
Sub Structure

Applied Dimension

Section

( As a reference )

CL  OF FLYOVER

IT 21.8 @ 625

t=30cm

1

1

2

2

3

3

4

4

5

5

BW = Bridge Width
GS = Girder Space

LCS = Length Cantilever

St = Slab Thickness
Slab

Span
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I.2. DECK SLAB PROPORTION FOR GIRDER SPACE (WIDTH B=9 m) 

 
 

M(KN-m)

GS = 4.25 m

2 4,1 5, 3

GS = 4.5 m

2 4,1 5, 3

GS = 4.75 m

2 4,1 5, 3

-3

1.2

0.9

-62

-1.4

3.5

0.065

-86

-2.4

4.4

0.106 0.072

3.6

-1.6

-66

0.048

2.9

-0.8

-47

0.4

1.7

16

0.077

-2.4

5.7

39

0.077

-2.4

5.7

39

1.5

1.8

2

0.100

4.3

-2.2

-82

0.060

3.4

-1.3

-58

0.8

1.3

6

0.082

3.9

-1.8

-72

0.054

3.1

-1.1

-53

0.4

1.6

16

0.090

-2.8

6.2

43

0.090

-2.8

6.2

43

1.5

1.9

2

0.093

4.1

-2.1

-79

0.055

3.2

-1.1

-55

0.7

1.3

8

0.094

4.1

-2.1

-78

0.062

3.4

-1.3

-59

0.4

1.6

15

0.105

-3.3

6.6

47

0.105

-3.3

6.6

47

1.4

1.9

3

Lower

Upper

Lower

Upper

Lower

Upper

(N/mm )2

(N/mm )2

M(KN-m)

Cw(mm)

M(KN-m)

Cw(mm)

D

D + L

D + L + VL

Cwa 0.157 mm

PC Cable: SWPR19L IT 21.8 mm
Space of PC Cable: @625 mm (muiltiples of Re-bar space @125)
Space & Cover of Re-bar: @125, C = 45 mm

Section

Arrangement of
PC Cable & Re-bar

Judgement

Decision Based on the above design results, Space of Girder  = 4.25 m

CL  OF FLYOVER

IT 21.8 @ 625

1

1

2

2

3

3

4

4

5

5
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I.3. DECK SLAB PROPORTION FOR SLAB THICKNESS (WIDTH B=9 m) 
 

M(KN-m)

t = 23 cm

2 4,1 5, 3

t = 24 cm

2 4,1 5, 3

t = 25 cm

2 4,1 5, 3

2

1.2

1.0

-63

-1.6

3.7

0.069

-87

-2.5

4.7

0.112 0.075

3.8

-1.7

-66

0.049

3.0

-0.9

-48

0.4

1.7

16

0.093

-3.0

6.5

42

0.093

-3.0

6.5

42

1.3

2.2

4

0.106

4.4

-2.4

-86

0.065

3.5

-1.4

-62

0.9

1.2

-3

0.072

3.6

-1.6

-66

0.048

2.9

-0.8

-4.7

0.4

1.7

16

0.077

-2.4

5.7

39

0.077

-2.4

5.7

39

1.5

1.8

2

0.100

4.2

-2.2

-85

0.061

3.3

-1.3

-61

0.8

1.2

-5

0.069

3.4

-1.5

-65

0.046

2.7

-0.8

-46

0.3

1.6

17

0.065

-2.0

5.1

37

0.065

-2.0

5.1

37

1.7

1.5

-1

Lower

Upper

Lower

Upper

Lower

Upper

(N/mm )2

(N/mm )2

M(KN-m)

Cw(mm)

M(KN-m)

Cw(mm)

D

D + L

D + L + VL

Cwa 0.157 mm

PC Cable: SWPR19L IT 21.8 mm
Space of PC Cable: @625 mm (muiltiples of Re-bar space @125)
Space & Cover of Re-bar: @125, C = 45 mm

Section

Arrangement of
PC Cable & Re-bar

Judgement

Decision Based on the above design results, Slab Thickness  = 24 cm

CL  OF FLYOVER

IT 21.8 @ 625

1

1

2

2

3

3

4

4

5

5
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I.4. DECK SLAB PROPORTION FOR GIRDER SPACE (WIDTH B=11.5 m) 
 

CL  OF FLYOVER

IT 21.8 @ 625

1

1

2

2

3

3 3 4

3 4

M (KN-m)

GS = 5.5 m

2 4,1 5, 3

GS = 5.75 m

2 4,1 5, 3

GS = 6.0 m

2 4,1 5, 3

-6

0.8

1.2

-88

-2.0

4.0

0.095

-112

-2.9

4.8

0.138 0.100

4.0

-2.1

-89

0.068

3.3

-1.4

-69

0.6

1.3

11

0.091

-2.7

5.7

51

0.091

-2.7

5.7

51

1.7

1.3

-3

0.119

4.4

-2.5

-101

0.078

3.6

-1.7

-77

1.1

0.9

-3

0.108

4.2

-2.3

-94

0.075

3.5

-1.6

-74

0.6

1.3

9

0.097

-2.9

5.9

53

0.097

-2.9

5.9

53

1.7

1.4

-2

0.104

4.1

-2.2

-93

0.066

3.3

-1.4

-68

1.0

0.9

0

0.111

4.2

-2.3

-96

0.078

3.5

-1.6

-76

0.7

1.2

8

0.105

-3.1

6.1

56

0.105

-3.1

6.1

56

1.6

1.5

-1

Lower

Upper

Lower

Upper

Lower

Upper

(N/mm )2

(N/mm )2

M (KN-m)

Cw (mm)

M (KN-m)

Cw (mm)

D

D + L

D + L + VL

Cwa 0.157 mm

PC Cable: SWPR19L IT 21.8 mm
Space of PC Cable: @625 mm (muiltiples of Re-bar space @125)
Space & Cover of Re-bar: @125, C = 45 mm

Section

Arrangement of
PC Cable & Re-bar

Judgement

Decision Based on the above design results, Space of Girder  = 5.60 m

1 , 5 2 , 4 3

GS = 5.6 m

0.093

-2.7

5.8

52

0.093

-2.7

5.8

52

1.7

1.3

-3

0.104

4.1

-2.2

-92

0.072

3.4

-1.5

-72

0.6

1.3

10

0.130

4.6

-2.7

-108

0.088

3.8

-1.9

-84

1.1

0.8

-5

Cwa = 0.157mm

Additional design
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I.5. DECK SLAB PROPORTION FOR SLAB THICKNESS (WIDTH B=11.5 m) 

 

M (KN-m)

t = 26 cm

2 4,1 5, 3

t = 27 cm

2 4,1 5, 3

t = 28 cm

2 4,1 5, 3

-7

0.8

1.2

-85

-2.0

4.0

-0.093

-109

-2.9

4.9

0.137 0.109

4.3

-2.3

-93

0.075

3.6

-1.6

-73

0.6

1.3

10

0.109

-3.2

6.4

54

0.107

-3.2

6.4

54

1.6

1.6

0

0.130

4.6

-2.7

-108

0.088

3.8

-1.9

-84

1.1

0.8

-5

0.104

4.1

-2.2

-92

0.072

3.4

-1.5

-72

0.6

1.3

10

0.093

-2.7

5.8

52

0.093

-2.7

5.8

52

1.7

1.3

-3

0.123

4.4

-2.5

-107

0.083

3.6

-1.7

-82

1.1

0.8

-4

0.100

3.9

-2.1

-91

0.069

3.2

-1.4

-71

0.6

1.3

11

0.082

-2.4

5.3

50

0.082

-2.4

5.3

50

1.8

1.1

-4

Lower

Upper

Lower

Upper

Lower

Upper

(N/mm )2

(N/mm )2

M (KN-m)

Cw (mm)

M (KN-m)

Cw (mm)

D

D + L

D + L + VL

Cwa 0.157 mm

PC Cable: SWPR19L IT 21.8 mm
Space of PC Cable: @625 mm (muiltiples of Re-bar space @125)
Space & Cover of Re-bar: @125, C = 45 mm

Section

Arrangement of
PC Cable & Re-bar

Judgement

Decision Based on the above design results, Slab Thickness  = 27 cm

L  OF FLYOVER

IT 21.8 @ 625

1

1

2

2

3

3 3 4

3 4
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I.6. DECK SLAB PROPORTION FOR GIRDER SPACE (WIDTH B=13 m) 

M (KN-m)

GS = 6.0 m

2 4,1 5, 3

GS = 6.5 m

2 4,1 5, 3

GS = 7.0 m

2 4,1 5, 3

-20

0.3

1.5

-118

-2.6

4.4

0.129

-145

-3.4

5.2

0.175 0.123

4.2

-2.4

-111

0.089

3.6

-1.8

-90

0.6

1.1

9

0.070

-1.9

4.5

48

0.070

-1.9

4.5

48

1.9

0.7

-9

0.136

4.5

-2.7

-121

0.093

3.7

-1.9

-94

1.3

0.5

-12

0.168

5.0

-3.2

-138

0.131

4.3

-2.6

-116

0.7

1.0

5

0.085

-2.3

5.0

55

0.085

-2.3

5.0

55

1.8

0.9

-7

0.104

3.9

-2.1

-100

0.065

3.1

-1.3

-73

1.1

0.7

-5

0.191

5.4

-3.6

-152

0.153

4.7

-3.0

-130

0.9

0.9

1

0.117

-3.1

5.8

67

0.117

-3.1

5.8

67

1.7

1.0

-5

Lower

Upper

Lower

Upper

Lower

Upper

(N/mm )2

(N/mm )2

M (KN-m)

Cw (mm)

M (KN-m)

Cw (mm)

D

D + L

D + L + VL

Cwa 0.157 mm

PC Cable: SWPR19L IT 21.8 mm
Space of PC Cable: @625 mm (muiltiples of Re-bar space @125)
Space & Cover of Re-bar: @125, C = 45 mm

Section

Arrangement of
PC Cable & Re-bar

Judgement

Decision Based on the above design results, Space of Girder  = 6.35 m

NG NG NG

L  OF FLYOVER

IT 21.8 @ 625

1

1

2

2

3

3

4

4

5

5

1 , 5 2 , 4 3

GS = 6.35 m

0.080

-2.2

4.8

53

0.080

-2.2

4.8

53

1.8

0.8

-7

0.154

4.7

-3.0

-130

0.117

4.1

-2.3

-108

0.7

1.1

6

0.148

4.7

-2.9

-128

0.104

3.9

-2.1

-101

1.4

0.5

-15

Cwa = 0.157mm

Additional design
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I.7. DECK SLAB PROPORTION FOR SLAB THICKNESS (WIDTH B=13 m) 

 

M(KN-m)

t = 29 cm

2 4,1 5, 3

t = 30 cm

2 4,1 5, 3

t = 31 cm

2 4,1 5, 3

-16

0.4

1.4

-103

-2.2

4.1

0.109

-130

-3.1

5.0

0.155 0.160

5.0

-3.1

-130

0.123

4.3

-2.5

-109

0.7

1.1

6

0.089

-2.5

5.3

54

0.089

-2.5

5.3

54

1.8

1.0

-5

0.148

4.7

-2.9

-128

0.104

3.9

-2.1

-101

1.4

0.6

-15

0.154

4.7

-3.0

-130

0.117

4.1

-2.3

-108

0.7

1.1

6

0.080

-2.2

4.8

53

0.080

-2.2

4.8

53

1.8

0.8

-7

0.141

4.5

-2.7

-127

0.098

3.7

-2.0

-100

1.3

0.5

-14

0.147

4.5

-2.8

-129

0.112

3.9

-2.2

-107

0.7

1.1

7

0.072

-1.9

4.5

51

0.072

-1.9

4.5

51

1.9

0.7

-9

Lower

Upper

Lower

Upper

Lower

Upper

(N/mm )2

(N/mm )2

M(KN-m)

Cw(mm)

M(KN-m)

Cw(mm)

D

D + L

D + L + VL

Cwa 0.157 mm

PC Cable: SWPR19L IT 21.8 mm
Space of PC Cable: @625 mm (muiltiples of Re-bar space @125)
Space & Cover of Re-bar: @125, C = 45 mm

Section

Arrangement of
PC Cable & Re-bar

Judgement

Decision Based on the above design results, Slab Thickness = 30 cm

NG

CL  OF FLYOVER

IT 21.8 @ 625

1

1

2

2

3

3

4

4

5

5
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II. STUDY FOR LIVE LOAD 

 

II.1. APPLIED DESIGN SOFTWARE  

Design software based on the Japanese Standard "CONST" is applied in design for PC 

superstructure of Project Flyover. 

CONST is logical and compatible with the workflow process of road and bridge design, 

and was developed with the highest quality in order to improve and simplify the 

process of design for road and bridge professionals, worldwide. 

Capabilities of CONST Software are; 

 - Automatic design of any kind of concrete bridges such as integrated     continuous 

girder, arch bridge, and cable stayed bridge etc. 

 - Analysis of secondary effect due to creep, shrinkage and pre-stressing    according to 

the construction sequence.  

 - RC, PRC and PC structural design 

By continual trial design using CONST software, a concrete bridge superstructure can 

be easily optimized. 

 

II.2. ADJUSMENT FOR LIVE LOAD 

In order to obtain the equivalent result with design code live load of the Project, it is 

necessary to make some adjustment to Japanese Standard Live Load. 
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2 LANES

Mov
ing

 Lo
ad

1.75 kN/m²3.5 kN/m²1.75 kN/m²

1.75 kN/m² 3.5 kN/m² 1.75 kN/m²

6.75 kN/m²13.5 kN/m²6.75 kN/m²

10
.0m

negative moment

negative moment

negative moment

S1 S2 S3 S5S4SPAN 1 SPAN 2 SPAN 3 SPAN 4
positive moment

positive moment

positive moment

positive moment

10.0m

MOVING

(5.5m)

S4 S5S3S2S1

S4 S5S3S2S1

S4 S5S3S2S1

S1 S2 S3 S5S4

S1 S2 S3 S5S4

S1 S2 S3 S5S4

span 1

span 2

span 3

span 4

support 2

support 3

support 4

25+20
10

= 1.0
= 1.2Shear Multiplier

DLA =                  = 0.22222 

Moment Multiplier
Applied for moving & uniform load 
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10
.0m

13.5 kN/m²

3.5 kN/m² STAGGERED PATTERN

3.5 kN/m²

Mov
ing

 Lo
ad

FULL WIDTH
(11.50m)

S4 S5S3S2S1

S4 S5S3S2S1

S4 S5S3S2S1

S1 S2 S3 S5S4

S1 S2 S3 S5S4

S1 S2 S3 S5S4

MOVING

10.0m

SPAN 4SPAN 3SPAN 2SPAN 1 S4 S5S3S2S1

25+20
10

= 1.0
= 1.2Shear Multiplier

DLA =                  = 0.22222 

Moment Multiplier
Applied for moving & uniform load 

negative moment

negative moment

negative moment

positive moment

positive moment

positive moment

positive moment

span 1

span 2

span 3

span 4

support 2

support 3

support 4

 



 
COMPARISON STUDY  KATAHIRA ENGINEERING INTERNATIONALS 

 11

KEL = 49 kN/m'   MOVING

DLA = 0.4 ,applied for KEL

UDL 9 kN/m²  STAGGERED PATTERN

MOVING

SPAN 4SPAN 3SPAN 2SPAN 1

S1 S2 S3 S5S4

KE
L

UDL

S4 S5S3S2S1

S1 S2 S3 S5S4

S4 S5S3S2S1

S4 S5S3S2S1

S4 S5S3S2S1

S2 S3 S5S4S1

negative moment

negative moment

negative moment

positive moment

positive moment

positive moment

positive moment

span 1

span 2

span 3

span 4

support 2

support 3

support 4  
 

II.3. COMPARISON CASE 

Case 1: Regulated JRA Live Load for 2 lanes 

Case 2: JRA Live Load for 3 lanes 

Case 3: JRA Live Load for full carriage width 

Case 4: 1.35 x Case 3 

Case 5: Design Code Live Load 

 Please refer to comparison table and figures in the following pages. 
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II.4. APPLIED LIVE LOAD 

The applied live load equivalent of the design load of the Project is established from 
the comparison cases above to be the JRA Live Load over the full carriageway width 
with multiplication factor 1.35.   
 
 

II.5. SELECTED OUTPUT 

The selected out put of bending moment results for each girder in SAP2000 model 

below can be shown in the following pages.  
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