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COMPARISON STUDY

KATAHIRA ENGINEERING INTERNATIONALS

COMPARISON STUDY

I. STUDY FOR SLAB

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

¢ oF FLYOVER

v

O wed O]

| AN — " BW = Bridge Width
Section T GS=Girder Space
LCS = Length Cantilever
Slab
St = Slab Thickness
18D
BW=9.0m BW=130m BW=115m (Asareference)
GS=425m | GS=450m | GS=475m | GS=6.0m GS=6.5m GS=70m GS=55m | GS=575m | GS=6.0m
Comparison o LCS=2.225m|LCS=2.100m|LCS=1975m|LCS=3.350m|LCS=3.100m|LCS=2.850m|LCS =2.850 m|LCS =2.725m|LCS =2.600 m
Studyfor | 1~ Step
Grdor < © 0 O O 0 0 0 O 0
& Length of No Need additional study Balanced GS maybe in between 6.0 m- 6.5m | Balanced GS maybe in between 5.6 m-5.75m
Cartilever y GS=635m,LCS=3.175m GS=560m, LCS=2.800m
Span | 27 Step
© ©
Comparison GS=4.250m, LCS=2.225m GS=6.350m, LCS=3.175m GS=5.600m, LCS=2.800m
Stu
fdy St=23cm St=24cm St=25cm St=29cm St=30cm St=31cm St=26cm St=27cm St=28cm
or
Slab thicknes O © O O © O O © O
Consideration for
Sub Structure
Applied Dimension GS=4500m GS=6350m GS=5600m
LCS=2100m LCS=3.175m LCS=2.800m
St=24cm St=30cm St=27cm




COMPARISON STUDY KATAHIRA ENGINEERING INTERNATIONALS

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

€ OF FLYOVER

9400

2% 2.2 T
Section (5

468

15 2225
15 2100 GS = 4500 2100 15
15 1975 GS = 4750 1975 5
Arrangement of PC Cable: SWPR19L IT 21.8 mm
PC Cable & Re-bar Space of PC Cable: @625 mm (muiltiples of Re-bar space @125)

Space & Cover of Re-bar: @125, C =45 mm

GS=425m GS=45m GS=475m
M (- -3 16 2 6 16 2 8 15 3
D 5 Upper 1.2 17 18 13 16 19 13 16 19
c
Lower 0.9 04 15 038 04 15 0.7 0.4 14
M (<) -62 -47 39 -58 -53 43 -55 -59 47
6 Upper -14 -0.8 5.7 13 11 6.2 11 13 6.6
D+L (N/m(?nz)
Lower 35 29 2.4 34 3.1 238 3.2 34 -33
CW (mm) 0.065 0.048 0.077 0.060 0.054 0.090 0.055 0.062 0.105
M (<) -86 -66 39 -82 72 43 -79 -78 47
p upper 247 16 57 22 18 6.2 21 21 6.6
D+L+VL| 0%
Lower 44 36 [ 247 43 3.9 28 41 41 33
CW () 0.106 0.072 0.077 0.100 0.082 0.090 0.093 0.094 0.105
Cwa 0.157 mm
Judgement Cw < Cwa = 0.157mm
Balance of tensile stress 6c at each design section under (D+L) & (D+L+VL)
Decision Based on the above design results, Space of Girder =4.25 m




COMPARISON STUDY KATAHIRA ENGINEERING INTERNATIONALS

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

€ OF FLYOVER
9Joo
o ——IT21.8@ 625
3\\ | | |
e B G B L
Section g ﬁ Es ‘% g =
L \
®le © O 6
5 2225 GS = 4250 2225 5
Arrangement of PC Cable: SWPR19L IT 21.8 mm
PC Cable & Re-bar Space of PC Cable: @625 mm (muiltiples of Re-bar space @125)
Space & Cover of Re-bar: @125, C = 45 mm
t=23cm t=24cm t=25cm
M (kN-m) 2 16 4 -3 16 2 -5 17 -1
b 5 Upper 1.2 1.7 2.2 1.2 1.7 1.8 1.2 1.6 1.5
c
Lower 1.0 0.4 1.3 0.9 0.4 15 0.8 0.3 1.7
M (kn-m) -63 -48 42 -62 -4.7 39 -61 -46 37
D+L 6c | Ypper -1.6 0.9 6.5 1.4 0.8 5.7 -1.3 0.8 5.1
M| ower 37 3.0 -3.0 35 2.9 2.4 33 27 2.0
CW (mm) 0.069 0.049 0.093 0.065 0.048 0.077 0.061 0.046 0.065
M (<N-m) -87 -66 42 -86 -66 39 -85 -65 37
D+L+VL| 5o | Ypper 25 1.7 6.5 2.4 16 5.7 2.2 15 5.1
N ower 47 38 3.0 4.4 36 2.4 42 3.4 2.0
CW (mm) 0.112 0.075 0.093 0.106 0.072 0.077 0.100 0.069 0.065
Cwa 0.157 mm
Judgement Cw < Cwa = 0.157mm
Balance of tensile stress 6c at each design section under (D+L) & (D+L+VL)
To minimize the slab thickness in order to reduce the Girder self—weight
Decision . . _
Based on the above design results, Slab Thickness =24 cm




COMPARISON STUDY KATAHIRA ENGINEERING INTERNATIONALS

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

€ OF FLYOVER
) 11%00
é)
IT21.8 @ 625
muill
— 1
-r——— R ) i i T -
g ﬁ a’/\% §
Section 5 2850 GS = 5500 2850 5
5 2800 GS = 5600 2800 5!
5 2725 GS = 5750 2725 5!
5 2600 GS = 6000 2600 51
Arrangement of PC Cable: SWPR19L IT 21.8 mm
_ Space of PC Cable: @625 mm (muiltiples of Re-bar space @125)
PC Cable & Re-bar Space & Cover of Re-bar: @125, C = 45 mm
GS=55m GS=5.75m GS=6.0m
M &n-m) -6 11 -3 -3 9 -2 0 8 -1
D 6 Upper 0.8 1.3 1.3 0.9 1.3 1.4 0.9 1.2 1.5
c
Lower 1.2 0.6 1.7 1.1 0.6 1.7 1.0 0.7 1.6
M (kN-m) -88 -69 51 =77 -74 53 -68 -76 56
6 Upper -2.0 -1.4 5.7 -1.7 -1.6 5.9 -1.4 -1.6 6.1
D+L (N/mcmz)
Lower 4.0 3.3 -2.7 3.6 3.5 -2.9 3.3 3.5 -3.1
CW (mm) 0.095 0.068 0.091 0.078 0.075 0.097 0.066 0.078 0.105
M (KnN-m) 112 -89 51 -101 -94 53 93 -96 56
6 Upper 2.9 2.1 5.7 25 2.3 5.9 2.2 2.3 6.1
D+L+VL |o,
Lower 4.8 4.0 -2.7 4.4 4.2 -2.9 4.1 4.2 -3.1
CW (mm) 0.138 0.100 0.091 0.119 0.108 0.097 0.104 0.111 0.105
Cwa 0.157 mm
Judgement Cw < Cwa = 0.157mm
Balance of tensile stress 6c at each design section under (D+L) & (D+L+VL)
Decision Based on the above design results, Space of Girder = 5.60 m

Additional design

GS=56m
O.6006] ®
-5 10 -3
0.8 1.3 13
11 06 17
-84 72 52
1.9 15 5.8
38 3.4 2.7
0.088 0.072 0.093
-108 -92 52
217 22 5.8
46 a1 217
0.130 0.104 0.093

Cwa = 0.157mm




COMPARISON STUDY KATAHIRA ENGINEERING INTERNATIONALS

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

@ OF FLYOVER
11500
®
. —IT21.8 @ 625
s |
—— = - I R ——— SR T
. = @ .,J/\x\{: S
Section ~ - ~
®
5! 2800 GS = 5600 2800 5!
Arrangement of PC Cable: SWPR19L IT 21.8 mm
R Space of PC Cable: @625 mm (muiltiples of Re-bar space @125)
PC Cable & Re-bar Space & Cover of Re-bar: @125, C = 45 mm
t=26cm t=27cm t=28cm
M (KN-m) -7 10 0 -5 10 -3 -4 11 -4
D 6 Upper 0.8 1.3 1.6 0.8 1.3 1.3 0.8 1.3 1.1
c
Lower 1.2 0.6 1.6 1.1 0.6 1.7 1.1 0.6 1.8
M (KN-m) -85 -73 54 -84 -72 52 -82 -71 50
6 Upper -2.0 -1.6 6.4 -1.9 -1.5 5.8 -1.7 -1.4 5.3
D+L (N/mcmz)
Lower 4.0 3.6 -3.2 3.8 3.4 -2.7 3.6 3.2 -2.4
CW (mm) -0.093 0.075 0.107 0.088 0.072 0.093 0.083 0.069 0.082
M (KN-m) -109 -93 54 -108 -92 52 -107 -91 50
6 Upper 2.9 2.3 6.4 2.7 2.2 5.8 25 2.1 5.3
D+L+VL| ooy
Lower 4.9 4.3 -3.2 4.6 4.1 -2.7 4.4 3.9 -2.4
CW (mm) 0.137 0.109 0.109 0.130 0.104 0.093 0.123 0.100 0.082
Cwa 0.157 mm
Cw < Cwa = 0.157mm
Judgement Balance of tensile stress 6c at each design section under (D+L) & (D+L+VL)
To minimize the slab thickness in order to reduce the Girder self—weight
Decision Based on the above design results, Slab Thickness = 27 cm




COMPARISON STUDY KATAHIRA ENGINEERING INTERNATIONALS

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

@ OF FLYOVER
13$00
IT21.8 @ 625
——— — — S - - - — — — | : R E——— _‘_ ___:__‘_
S 7 :
| |
15 3350 GS = 6000 3350 5
15¢ 3175 ! GS =6350 ! 3175 15!
15¢ 3100 ! GS =6500 ! 3100 15!
15¢ 2850 ! GS =7000 ! 2850 15!
Arrangement of PC Cable: SWPR19L IT 21.8 mm
Space of PC Cable: @625 mm (muiltiples of Re-bar space @ 125)
PC Cable & Re-bar Space & Cover of Re-bar: @125, C = 45 mm
GS=6.0m GS=65m GS=7.0m
M (kN-m) -20 9 -9 -12 5 -7 -5 1 -5
D 5 Upper 0.3 1.1 0.7 0.5 1.0 0.9 0.7 0.9 1.0
c
Lower 1.5 0.6 1.9 1.3 0.7 1.8 1.1 0.9 1.7
M (kn-m) -118 -90 48 -94 -116 55 -73 -130 67
6 Upper 2.6 1.8 45 1.9 2.6 5.0 -1.3 -3.0 5.8
D+L Nlm(:nz)
( Lower 4.4 3.6 1.9 3.7 43 2.3 3.1 4.7 3.1
CW (mm) 0.129 0.089 0.070 0.093 0.131 0.085 0.065 0.153 0.117
M (kn-m) -145 111 48 121 -138 55 -100 -152 67
6 Upper 3.4 2.4 45 2.7 3.2 5.0 2.1 -3.6 5.8
D+L+VL | oo,
Lower 5.2 4.2 -1.9 45 5.0 2.3 3.9 5.4 3.1
CW (nm) 0175  0.123 0.070 0.136 0,168 25|  0.085 0.104 01912%) 0117
Cwa 0.157 mm
Judgement Cw < Cwa = 0.157mm
Balance of tensile stress 6c at each design section under (D+L) & (D+L+VL)
Decision Based on the above design results, Space of Girder =6.35 m
Additional design
GS=6.35m
-15 6 -7
0.5 1.1 0.8
1.4 0.7 1.8
-101 -108 53
2.1 -2.3 4.8
3.9 4.1 -2.2
0.104 0.117 0.080
-128 -130 53
-2.9 -3.0 4.8
4.7 4.7 -2.2
/o018 )l 01547  0.080
Cwa = 0.157mm




COMPARISON STUDY KATAHIRA ENGINEERING INTERNATIONALS

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

€ OF FLYOVER
13000
é)
FIT 21.8 @ 625
—— —— — — — - —— — — = — L ————= — = —— =
. H - T | ™
Section g 8 | \\g’t g 3
\ \
5 3175 GS = 6350 3175 15
Arrangement of PC Cable: SWPR19L IT 21.8 mm
" Space of PC Cable: @625 mm (muiltiples of Re-bar space @125)
PC Cable & Re-bar Space & Cover of Re-bar: @125, C = 45 mm
t=29cm t=30cm t=31cm
M kn-m) -16 6 -5 -15 6 -7 -14 7 -9
D p Upper 0.4 11 1.0 0.6 11 0.8 0.5 11 0.7
c
Lower 14 0.7 1.8 1.4 0.7 1.8 1.3 0.7 19
M (KN-m) -103 -109 54 -101 -108 53 -100 -107 51
6 Upper -2.2 -25 53 -2.1 -2.3 4.8 -2.0 -2.2 45
D+L (Nlm(snz)
Lower 4.1 4.3 -25 3.9 4.1 -2.2 3.7 3.9 -1.9
CW (mm) 0.109 0.123 0.089 0.104 0.117 0.080 0.098 0.112 0.072
M kn-m) -130 -130 54 -128 -130 53 -127 -129 51
6 Upper 31 31 5.3 2.9 3.0 48 27 2.8 45
D+L+VL | C,
Lower 5.0 5.0 -2.5 4.7 4.7 -2.2 4.5 4.5 -1.9
CW (mm) 0.155 0160722  0.089 0.148 \ \ 0.154 0.080 0.141 0.147 0.072
Cwa 0.157 mm
Judgement Cw < Cwa = 0.157mm
Balance of tensile stress 6c at each design section under (D+L) & (D+L+VL)
To minamize the slab thickness in order to reduce the CGirder self—weight
Decision Based on the above design results, Slab Thickness =30 cm




COMPARISON STUDY KATAHIRA ENGINEERING INTERNATIONALS

Il. STUDY FOR LIVE LOAD

I1.1. 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.

I1.2. 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.




COMPARISON STUDY KATAHIRA ENGINEERING INTERNATIONALS

JAPAN BRIDGE LOADING
('L"LOADING)

2 LANES
(5.5m)

DLA = 10 =0.22222
2520 kN/m? kN/m?2 kN/m?2
Applied for moving & uniform load ‘ "75 N/m 3.5 kN/m 1.75 kN/m

L 4.5m 8.3m | 4. |
Moment Multiplier = 1.0 ‘ ‘
Shear Multiplier =1.2

715 KN/ 13.5 kN/m? 6.75 kN/m

.75 KN/m? 3.5 kN/m? 1.75 kN/m?

APPLICATION TO 11.50 m' ROADWAY WIDTH FOR EACH GIRDER

noimpact 14.875 kN/m' 57.375 kN/m' 14.875 kN/m'

with impact 18.181 kN/m' 70.125 kN/m' 18.181 kN/m'
(a) (b) (©)

10.0m
b —_—
(a) (C) MOVING (a)
I | L I I [L [T [ } | positive moment
Si1 SPAN 1 S2 SPAN 2 S3 SPAN 3 S4 SPAN 4 S5 Span 1
|
| I [T [ I ‘l [T [T T[] l positive moment
S1 S2 S3 S4 S5 Span 2
I [L 1] [ I I [ ] [ L] } , positive moment
s1 s2 s3 s4 s5  span3
[ [[ T T[T ] [ [] [1] positive moment
| | | \ I span 4
S1 S2 S3 S4 S5
| .
negative moment
T LTI N
S1 S2 S3 S4 S5
[T T T[] [T T TT] negative moment
| | | { | support 3
S1 S2 S3 S4 S5
LI T T [ [T T [T T ] negative moment
| | | \ |  support 4
S1 S2 S3 S4 S5




COMPARISON STUDY KATAHIRA ENGINEERING INTERNATIONALS
JAPAN BRIDGE LOADING
(L' LOADING)
FULL WIDTH
(11.50m)
DLA = 25420 =0.22222 %ﬁ

Applied for moving & uniform load

3.5 kN/m?

/ 17.3m ‘

Moment Multiplier = 1.0

Shear Multiplier =1.2

13.5 kN/m?

3.5 kN/m2 STAGGERED PATTERN

[|[||

APPLICATION TO

11.50 m' ROADWAY WIDTH FOR EACH DIRDER

no impact 20.125 kN/m" 77.625 kN/m" 20.125 kN/m'

with impact 24.597 kN/m" 94.875 kN/m'  24.597 kN/m'

(d) (e)

(0

10.0m
e
(d) (f) MOVING — (d)

} L ] I } [ I1 T I positive moment
S1 SPAN 1 S2 SPAN 2 S3 SPAN 3 S4 SPAN 4 S5 Span 1
‘ I [ ] [ } I [T [T T1 } positive moment
S1 S2 S3 S4 S5 span2
‘l (L[] 1] I ‘l L L I ‘ positive moment
s1 s2 s3 s4 s5 span 3

[ TT TT [T 1 [ [] [ [ ] positive moment
{ | { | | span 4
S1 S2 S3 S4 S5

negative moment

}II\I\I | ||||\|} III\III} support 2
S1 S2 S3 S4 S5

[T TT T [T TT TT] negative moment
\ | \ | |  support 3
S1 S2 S3 S4 S5
(T T 1T] (TT T 111 || [T Tr 7] fegative moment
\ | \ | | support 4
S1 S2 S3 S4 S5




COMPARISON STUDY KATAHIRA ENGINEERING INTERNATIONALS

INDONESIA BRIDGE LOADING
(D' LOADING)

DLA = 0.4 ,applied for KEL, =11

0.8m v
‘ 8.3m ‘ ‘ 8.2m ‘ |||||||||||!
KEL'= 49/%/ MOVING |||||||||||
J

AT P HI] f

UDL 9 kN/m2 STAGGERED PATTERN

APPLICATION TO 11.50 m' ROADWAY WIDTH FOR EACH GIRDER

no impact UDL =49.50 kN/m'  KEL = 269.50 kN/m'
with impact UDL =49.50 kN/m"  KEL = 377.30 kN/m'

-
uDL u MOVING —

-
positive moment

[ [ [
s1 SPAN 1 s2 SPAN 2 s3 SPAN 3 sS4 SPAN 4 ss span 1

positive moment

s1 s2 s3 s4 ss span 2
I m—l—\i!—!—\_m

| I \ | | positive moment

S1 S2 S3 S4 S5
span 3
[T TTIT ]

[ | | [ | positive moment

S1 S2 S3 S4 S5 Span4

CIT T T I I ] .

\ I \ I \ negative moment

s1 s2 s3 S4 s5  support 2

| IIIIIHH‘HHHHI ‘

s1 s2 s3 s4 ss hegative moment
support 3

[ TTTTTT T ITT ITITIT]

S[l slz 5[3 s|4 5‘5 negative moment

support 4

11.3. 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.

11




COMPARISON STUDPY

KATAHIRA ENGINEERING INTERNATIONALS

COMPARISON OF BENDING MOMENT RESULTS

BALARAJA FLYOVER
[z
7] 1 O] ] @ 3 @ @ ]
Case-1 Regulated, YW = 55m (2 lane) 4304 ¢ BA% |-3820 § 58% | 3466 | B3% |-3452 1 BR% (3488 ¢ B1% [-3428 1 50% [3740 ¢ B1% |-1.894 | B4%
E Case-2 YW= 158.25m (3 lane) 5,196 | ¥8% |-40864 | T4% (4128 1 TE%W (4356 ¢ F1% |4264 1 F4% (-4 714 0 BE% | 4574 0 7% |-24B8 0 83%
=
% Case-3 WY =115 (full) 5822 ¢ B7% |-6163 : 78% (4688 : 86% (4670 : FR% | 4720 : 82% |5 082 0 V4% |5062  83% |-2B96 : 91%
Case-d W =11.8m (full) x 1.35 | 7860 : 117% |-6 577  106% (6329 | 1158% [-6,305 : 102% |6372 { 111% [-B061 | 99% |B534 | 112% |-3640  123%
Case-5 Marth Java Criteria 6,694 6,590 5,482 6,162 5,755 6,901 6,118 2,960
E 1 - 0OLD 1994 2400 ¢ 38% |-2536 0 38% (1809 i 33% (2218 & 36% | 1,797 ¢ 319% |-2448 0 35% | 2037 ¢ 33% | -BET 23%
I
g 2 - MEW 2004 023 ¢ 7% |-4943 : 7o% (3778 ¢ B9% (4344 ¢ FO% |3.755 ¢ BAYW |-4815 0 FO% | 4249 ¢ B9% |-1463 ¢ 49%

12




COMPARISON STUDPY

KATAHIRA ENGINEERING INTERNATIONALS

COMPARISON OF SHEAR RESULTS

BALARAJA FLYOVER
(1] [14 ] 78 42 55
JRA [FULL LOADED) A53 0 104%| 1042 1 109%| 956 111%| 987 | 108%| 9541 107%| 1010 106%| 993 108%| 956 | 105%
JRA& (FULL LOADED) % 1.35 1108.9 136%| 1407 147%| 1291 0 180%| 13321 146%| 1283 0 1458%| 1364 0 143%| 1341 0 146%| 1291 | 142%
DESIGN CRITERIA 817 954 863 911 888 956 918 911

13




COMPARISON STUDY KATAHIRA ENGINEERING INTERNATIONALS

I1.4. 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.

I1.5. SELECTED OUTPUT
The selected out put of bending moment results for each girder in SAP2000 model

below can be shown in the following pages.

14




COMPARISON STUDY

KATAHIRA ENGINEERING INTERNATIONALS

CASE 1 : REGULATED JRA LIVE LOAD FOR TVf0 LANES, V=55 HETER isheet 1 of 2)

Frame | Station OutputCase CaseType | StepType p 2 1.2 x vV2) 3 T k2 H3
Text fm Text Texd Tend KM KM KM KM KN-m | KW-m | Kk-m
HAXIHUKH BENDING HOKENT (AT HID SPAN)
G100 000 TRAFFIC Cormbination Max 1 38 4% 0 94 2 22
G100 2.00 TRAFFIC Combination Max 1 38 4% 0 g2 2 g4
G100 4.00 TRAFFIC Combination hiax 1 9 4% 0 71 2 1541
G101 000 TRAFFIC Combination hax 1 g2 7% 0 g2 2 1541
G101 .00 TRAFFIC Combinaton ha 1 9% 123 0 44 2 1943
G101 & .00 TRAFFIC Combination hax 1 180 200 0 a7 2 21562
G102 000 TRAFFIC Combination hax 1 206 g2 0 45 2 2162
G102 .00 TRAFFIC Combinaton ha 1 336 419 0 52 2 1528
G102 £.00 TRAFFIC Combinaton Max 1 445 556 0 b 2 73
G103 .00 TRAFFIC Combination Max 1 459 £12 0 77 2 fits)
G103 2.00 TRAFFIC Combination hiax 1 £T3 T1g 0 i3 2 7
G103 4.00 TRAFFIC Combination hax 1 642 303 0 93 2 6§
G104 .00 TRAFFIC Combination hax 4% 32 40 3 95 42 -4
G104 2.00 TRAFFIC Combinaton ha 4% 32 40 3 24 25 180
3104 4.00 TRAFFIC Combinaton Max 4% 32 40 3 77 1% 740
G105 .00 TRAFFIC Combination Max 4% 32 40 3 &% 1% 740
G10F .00 TRAFFIC Combinaton hax 4% &7 72 3 43 9 1303
G108 & .00 TRAFFIC Combination Max 4% 107 133 3 40 2 1733
G108 .00 TRAFFIC Combination Max 4% 167 209 3 43 2 1733
G108 .00 TRAFFIC Combination hiax 4% 27 43 3 &0 12 1329
G108 £ .00 TRAFFIC Combination hax 4% 380 437 3 &7 23 T
G107 .00 TRAFFIC Combination hax 4% 437 £46 3 TE 23 T
G107 2.00 TRAFFIC Combination Ma 4% 524 655 3 87 31 ]
G107 4.00 TRAFFIC Combinaton Max 4% G0 7EN 3 94 39 153
G10% .00 TRAFFIC Combination Max 12 3E 44 2 1249 10 -17
G10% 207 TRAFFIC Combination hiax 12 5 44 2 116 9 101
G10% 415 TRAFFIC Combination hax 12 35 44 2 116 14 71
G109 .00 TRAFFIC Combinaton ha 11 43 54 1 93 14 723
G109 311 TRAFFIC Cormbinaton Wa 11 77 96 1 95 12 14492
G109 .22 TRAFFIC Combinaton ha 11 157 197 1 97 22 1744
G110 000 TRAFFIC Combinaton ha 12 180 200 2 170 | 1743
G110 ERN TRAFFIC Combinaton Max 12 21 351 2 1549 28 1471
G110 622 TRAFFIC Combination Max 12 LAk £24 2 159 33 68
G111 000 TRAFFIC Combination hiax 12 434 £42 & 174 33 G326
G111 207 TRAFFIC Combination hax 12 £30 G632 & 177 37 72
G111 415 TRAFFIC Combination hax 12 E22 s £ 177 4 -38
G112 000 TRAFFIC Combinaton ha 33 -6 -% 3 136 50 -128
G112 207 TRAFFIC Cormbination Max 33 -6 -7 3 126 63 18
G112 415 TRAFFIC Combination Max 33 & 7 3 126 0 £70
G113 000 TRAFFIC Combination hiax 33 17 21 3 100 0 ET3
G113 ERN TRAFFIC Combination hax 33 4% £0 3 100 #1 1516
G113 .22 TRAFFIC Combination hax 33 114 142 3 100 #3 1470
G114 000 TRAFFIC Combination hax 3 128 159 £ 133 i 1371
G114 XN TRAFFIC Combination hax 3 244 404 £ 121 £9 1699
G114 £.22 TRAFFIC Combination hax 33 377 471 £ 121 52 Hul
G115 .00 TRAFFIC Combination Ma 33 382 430 14 157 52 gt
G115 207 TRAFFIC Combinaton Max 33 48 £10 14 161 23 303
G11E 115 TRAFFIC Combination Max 33 [t T35 14 181 2 2
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COMPARISON STUDY

KATAHIRA ENGINEERING INTERNATIONALS

CASE 1 : REGULATED JRA LIVE LOAD FOR TVf0 LANES, V=355 HETER isheet 2 of 2)

Frame | Station OutputCase CaseType | StepType p 2 1.2 x vV2) 3 T k2 H3
Text fm Text Texd Tend KM KM KM KM KN-m | KW-m | Kk-m
HINIHUK BENDING HOHENT {AT SUPPORT)

G100 000 TRAFFIC Cormbination hin -1 526 631 0 -93 -2 =212
G100 2.00 TRAFFIC Combination Mir -1 4249 514 0 -§2 -2 -7l
G100 4.00 TRAFFIC Combination hiry -1 -3 -400 0 -71 -2 -142
G101 000 TRAFFIC Combination hin -1 -0 276 0 52 -2 -142
G101 .00 TRAFFIC Combinaton hiry -1 -150 180 0 -46 -2 -244
G101 .00 TRAFFIC Combination hirn -1 -$3 -100 0 -39 -2 -356
G102 000 TRAFFIC Combinaton hin -1 -20) -24 0 -44 -2 -366
G102 .00 TRAFFIC Combination Mir -1 -1 -13 0 -1 -2 g2
G102 &.00 TRAFFIC Combination hiry -1 -2 -2 0 59 -2 -GEG
G103 000 TRAFFIC Combination hin -1 4 & 0 7§ -2 -GES
G103 2.00 TRAFFIC Combinaton hin -1 6 7 0 -39 -2 -283%
G103 4.00) TRAFFIC Combination hin -1 6 7 0 -94 -2 -1410
G104 .00 TRAFFIC Combination hin -56 -5 -To7F -4 -9z -39 1824
G104 2.00 TRAFFIC Combinaton hirn -56 53 639 -4 -57 -32 -891
3104 4.00 TRAFFIC Combinaton hirn -56 -437 526 -4 7B -4 -TBE
G105 .00 TRAFFIC Combination Mir -56 -329 -394 -4 57 -24 -TEE
G10E .00 TRAFFIC Combination hiry 56 242 240 -4 50 -13 -600
G10E &.00 TRAFFIC Combination hiry 56 -156 146 -4 -43 -3 456
G108 .00 TRAFFIC Combination hin -56 -7 -53 -4 -40 -3 455
G108 .00 TRAFFIC Combinaton hirn -56 57 6% -4 -43 -13 537
G108 &.00 TRAFFIC Cormbination hin -56 -54 -5 -4 57 -23 -614
G107 .00 TRAFFIC Combination Mir -56 -54 -6 -4 7T -2 -6149
G107 2.00 TRAFFIC Combinaton hin 56 54 65 -4 -59 -0 -£30
G107 4.00) TRAFFIC Combinaton hin 56 54 65 -4 -9k -7 -1726
G10% .00 TRAFFIC Combination Mir -60) -£3% -P0E -& -176 -4& 1674
G10% 207 TRAFFIC Combination hiry -60) -E27 32 -§ -176 -33 -TE2
G10% 415 TRAFFIC Combination hin -0 425 510 - -174 -2 5T
G109 .00 TRAFFIC Combinaton hiry -60) -372 -446 -6 -157 -2 573
G109 ERN TRAFFIC Combination hirn -60) =277 -33% -6 -15% -4 452
G109 .22 TRAFFIC Combinaton hin -60) -143 -171 -6 -157 -4 -405
G110 .00 TRAFFIC Combination Mir -60) -124 -144 -3 -99 -4 405
G110 ERN TRAFFIC Combination hiry -60) -TE -#1 -3 -99 -£ -9
G110 §.22 TRAFFIC Combination hin -0 -4 -1 -3 -59 -4 541
G111 .00 TRAFFIC Combinaton hiry -60) -4 -41 -3 -124 -4 -530
G111 207 TRAFFIC Combination hirn -60) -34 -41 -3 -124 -14 -804
G111 415 TRAFFIC Combinaton Min -60) -34 -11 -3 132 -2 -1714
G112 000 TRAFFIC Cormbinaton hin -140 -&12 -rid -4 -1a7 -24 -1479
G112 207 TRAFFIC Cormbination hin -140 556 -BET -4 -197 -26 -407
G112 415 TRAFFIC Combination Mir -140 -45% 5449 -3 -196 -27 -610
G113 000 TRAFFIC Combination hiry -140 405 456 -3 -131 -27 -611
G113 ERN TRAFFIC Combination hiry -140 -2 376 -3 -132 -2k 4549
G113 £.22 TRAFFIC Combination hin -140 -176 =211 -3 -17% -23 -0
G114 000 TRAFFIC Combinaton hirn -141 -151 -1§2 -2 103 -26 308
5114 ERN TRAFFIC Cormbination hin -141 -104 -126 -2 102 -1% 185
G114 622 TRAFFIC Combination Mir -4 -54 -4 -2 -97 -13 -33
G11E 000 TRAFFIC Combination hiry -141 52 62 -3 -91 -13 -33
G11E 207 TRAFFIC Combination hin -141 52 -2 -3 9% -6 -166
G115 415 TRAFFIC Combinaton hin -141 52 -2 -3 -117 -5 -397
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COMPARISON STUDY

KATAHIRA ENGINEERING INTERNATIONALS

CASE 2 - JRA LIVE LOAD FOR THREE LANES, Yi= $.25 HETER (sheet 1 of 2)

Frame Station | OutputCase | CaseType StepType P V2 1.2 x 2} 3 T M2 M3
Text m Text Text Text KN KN Kh kM KN-m Kh-m KM-m
HAXIMUKM BENDING HOMENT (AT HID SPAN)

G100 0.00 TRAFFIC Combination Mg 1 449 £y 0 108 3 259
G100 2.00 TRAFFIC Combination Mg 1 449 £y 0 96 3 1126
G100 4.00 TRAFFIC Combination ha 1 &4 64 0 §2 3 1926
G101 0.00 TRAFFIC Combination M 1 &4 64 0 $2 3 1925
G101 3.00 TRAFFIC Combination M 1 1% 136 0 6¥ 3 2582
G101 £ .00 TRAFFIC Combination M 1 240 28% 0 64 3 2598
G102 0,00 TRAFFIC izombinaton M 1 240 288 i 54 3 2598
G102 3.00 TRAFFIC Combination M 1 420 04 0 72 3 1599
G102 £.00 TRAFFIC Combination M 1 B3k iz 0 40 3 264
G102 0.00 TRAFFIC Combination M 1 B33 iz 0 40 2 263
G102 2.00 TRAFFIC Combination M 1 703 244 i 102 2 1
G102 4.00 TRAFFIC zombination =R 1 206 867 i 1% 2 -1z
G104 0.00 TRAFFIC zombination =R 1 37 45 4 1% 3 5%
G104 2.00 TRAFFIC Combination M 51 37 A5 4 104 30 183
G104 4.00 TRAFFIC izomhination Ma 51 37 45 4 i3 2z 863
G105 0,00 TRAFFIC izomhination ha 1 37 45 4 £ 22 863
G105 3.00 TRAFFIC izomhination ha 1 65 Ik 4 [ il 1738
G105 .00 TRAFFIC Combination Mg 1 172 206 4 G 2 2064
3106 0,00 TRAFFIC zombination M 61 172 206 4 e 2 2064
G106 3.00 TRAFFIC Combination Mg 1 344 Mz 4 T2 14 1773
G106 £.00 TRAFFIC Combination ha 61 5% E2% 4 g4 2% 16
G107 0.00 TRAFFIC Combination M 61 B2% E2% 4 £ 2% 16
G107 2.00 TRAFFIC Combination M 61 g4 7T 4 102 3% i
G107 4.00 TRAFFIC Combination M 61 47 $96 4 11% 47 175
G108 0.00 TRAFFIC Combination M 14 4z &1 2 16% 13 -4
G108 2.7 TRAFFIC Combination M 14 42 &1 2 144 1 1%
G108 415 TRAFFIC Combination M 14 4z &1 2 144 17 274
G108 0.00 TRAFFIC zombination =R 14 4z &1 1 1% 17 &7
51048 21 TREAFFIC zombinaton = 14 102 122 1 17 1% 1748
G104 620 TRAFFIC Combination ha 14 1392 23 1 114 2% 2132
G110 0.00 TRAFFIC zombination =R 14 177 213 3 200 26 2131
G110 in TRAFFIC zombination =R 14 42 Mo 3 190 32 1791
G110 622 TRAFFIC Combination M 14 518 B2 3 192 4z 827
G111 0,00 TRAFFIC izomhination ha 14 518 B2 & 210 4z 824
G111 2.7 TRAFFIC izomhination ha 14 571 305 & 21z 4 i
G111 415 TRAFFIC izomhination ha 14 Fid a7 & 21z 52 -3
G112 0.00 TRAFFIC Combination Mg 1 -3 -1 4 166 &1 -176
G112 2407 TRAFFIC Combination ha 41 -5 £ 4 156 7# 2
G112 415 TRAFFIC Combination M 41 % ] 4 156 £ 207
G113 0.00 TRAFFIC Combination M 41 % ] 3 124 £ £11
G113 311 TRAFFIC Combination M 41 &4 64 3 124 1M 1847
G112 622 TRAFFIC Combination Max 4 137 166 3 124 104 2o8E
G114 0,00 TRAFFIC izombinaton M 42 137 164 7 154 10 2EET
G114 311 TRAFFIC Combination M 42 234 352 7 14 &6 2073
G114 622 TRAFFIC Combination M 42 466 ] 7 146 Ef 1204
G116 0.00 TRAFFIC Combination M # 466 ] 17 134 B 121
G115 2.7 TRAFFIC zombination =R # £1% 74z 17 193 28 6%
G115 415 TRAFFIC zombination =R # 721 265 17 193 2 2
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COMPARISON STUDY KATAHIRA ENGINEERING INTERNATIONALS
CASE2 : JRA LIVE LOAD FOR THREE LANES, Vif= 3.25 METER (sheet 2 of 2)

Frame Station | OutputCase | CaseType StepType P 2 (1.2 x\i2) 3 T M2 M3
Text m Text Text Text kM Kk kM KN Kh-m KM-m Kh-m
HINIMUH BENDING HOMENT (AT SUPPORT)

3100 0.00 TRAFFIC Carbination Min -1 -640 -TEg 0 -10% -2 -259
3100 2.00 TRAFFIC Carbination Min -1 520 624 0 -9 -2 -0
F100 4.00 TRAFFIC Cambination Mlin -1 -402 A2 0 -&3 -2 140
3101 0.00 TRAFFIC Cambination Mlin -1 -0z A2 0 -&3 -2 -180
3101 .00 TRAFFIC Cambination Mlin -1 =231 =277 0 -6% -3 s
3101 .00 TRAFFIC Cambination Mlin -1 -2 -1 0 -6 -3 450
302 0.00 TRAFFIC Cambination Min -1 42 -1 0 -6 - 450
3102 3.00 TRAFFIC Caombination Min -1 -3 -40 0 -7 - A
3102 .00 TRAFFIC Caombination Min -1 i -1 0 -9 - -F1%
3103 .00 TRAFFIC Combination Min -1 i -1 0 -9 -+ 1%
3103 2.00 TRAFFIC Combination Min -1 £l 1 0 -104 -3 -1151
3103 4 00 TRAFFIC Cambination Mlin -1 9 11 0 -117 -3 2432
3104 .00 TRAFFIC Combination Min -ie -TE7 -5 £ 115 4% -
3104 2.00 TRAFFIC Combination Min -ie -654 -TED 5 -1 -3 <1266
3104 4.00 TRAFFIC Combination Min -ie -5 643 5 -&9 -2 963
3105 .00 TRAFFIC Combination Min -ie -5 642 5 -&49 -2 iy
3105 3.00 TRAFFIC Combination Min -7e 356 127 5 -ie -15 -TEG
3105 §.00 TRAFFIC Carbination Min -T2 -1%4 -221 5 -6 -4 -HE6
3106 0.00 TRAFFIC Cambination Mlin -T2 -84 -2 5 -6 -4 GEE
3106 .00 TRAFFIC Cambination Mlin -T2 %7 104 5 -T2 -15 655
3106 .00 TRAFFIC Cambination Mlin -T2 £ -1 5 -&9 -2% -TET
3107 0.00 TRAFFIC Cambination Mlin -Te £ -#1 a %9 -2% -TET
3107 200 TRAFFIC Cambination Mlin -7e £ -#1 £ -104 36 1040
3107 4 .00 TRAFFIC Combination Min -7e -6 -§1 -5 -1 -44 -215%
310% 0.00 TRAFFIC Cambination Mlin -7 -4 542 -3 -2 £ 206
3108 207 TRAFFIC Cambination Min -7 -G46 -6 3 -2 -1 531
3108 415 TRAFFIC Caombination Min -7 -G00 539 -3 -204 25 -T2
3109 .00 TRAFFIC Combination Min -4 G000 539 -7 180 -2 -T2E
3109 ERN TRAFFIC Combination Min -4 -37 350 -7 180 -1 £16
3109 B2 TRAFFIC Combination Min -4 160 -1 -7 159 -1 H16
3110 .00 TRAFFIC Combination Min -74 -85 222 -4 -122 -1 515
3110 3.1 TRAFFIC Combination Min -74 -89 106 -4 122 -10 524
3110 G222 TRAFFIC Combination Min -74 -4z -5l -4 122 -1 -TEE
3111 0.00 TRAFFIC Carbination Min -7 -42 -5 -3 -5 -1 -TE2
3111 207 TRAFFIC Cambination Mlin =73 -4z -5 -3 -156 -17 -0
3111 415 TRAFFIC Cambination Mlin 73 -4 -5 -3 -16% 2% 2143
3112 0.00 TRAFFIC Combination Min -17% i -YER -1 -2 -30 -2EET
GF112 207 TRAFFIC Cambination Mlin -173% 633 -TEQ -1 -6 32 -1147
112 415 TRAFFIC Cambination Mlin -17% 545 654 -1 -2 -4 -TE0
3113 0.00 TRAFFIC Cambination Mlin -174 545 654 -4 -2E0 -4 -TEE
3113 311 TRAFFIC Cambination Mlin -174 380 456 -4 219 32 5T
G113 B.22 TRAFFIC Caombination Min -174 -200 240 -4 216 30 -4
3114 0.00 TRAFFIC Cambination Min 176 220 264 -2 -12% -3 -3
3114 31 TRAFFIC Caombination Min -176 -126 -151 -2 123 -24 183
3114 B2 TRAFFIC Combination Min 175 65 -rE -2 120 16 -4
3115 .00 TRAFFIC Combination Min -174 65 -rE -4 112 16 -4
3115 207 TRAFFIC Combination Min -174 65 -7 -4 129 -7 -200
G115 415 TRAFFIC Cambination Mlin -174 65 7§ -4 142 £ -12:34
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COMPARISON STUDY

KATAHIRA ENGINEERING INTERNATIONALS

CASE3 - JRALIVE LOAD FOR FULL CARRIAGE YFIOTH, Vif= 11.00 HETER (sheet 1 of 2)

Frame Station | OutputCase CaseType StepType P w2 1.2 x U2} vl T K2 K3
Text m Text Text Text KM KN KM KM KM-m | KN-tm | KM-m
HAXIMUKM BENDING HOKENT (AT HID SPAN)
G100 0.00 TRAFFIC Cornbination RS 1 52 B3 0 127 3 237
G100 2.00 TRAFFIC Carnbination Max 1 52 B3 0 111 3 1250
G100 4.00 TRAFFIC Carnbination Max 1 52 B3 0 96 3 2139
G101 0.00 TRAFFIC Carnbination Max 1 &4 101 0 70 3 2139
G101 .00 TRAFFIC Carnbination Max 1 133 169 0 0 3 2636
G101 .00 TRAFFIC Cornbination Max 1 217 260 0 50 3 2911
G102 0.00 TRAFFIC Cornbination Max 1 05 366 0 &1 3 28
G102 3.00 TRAFFIC Cornbination Max 1 454 544 0 70 3 2063
G102 6.00 TRAFFIC Cornbination Max 1 502 72z 0 73 3 934
G103 0.00 TRAFFIC Cornbination Max 1 BE2 794 0 104 3 994
G103 2.00 TRAFFIC Cornbination Max 1 775 230 0 119 3 98
G103 4.00 TRAFFIC Carbination Max 1 264 1042 0 125 3 -9z
G104 0.00 TRAFFIC Cormbination Max G5 42 g2 & 128 4 62
G104 2.00 TRAFFIC Cormbination RS G5 43 g2 & 120 34 216
G104 4.00 TRAFFIC Cormbination RS G5 43 g2 & 104 24 100
G108 .00 TRAFFIC Cornbination Max 65 43 g2 & g 24 100
G105 .00 TRAFFIC Carbination Max 65 7% s ) 65 12 1762
G108 .00 TRAFFIC Cormbination Mas G5 144 173 & &4 2 cEdd
G108 0.00 TRAFFIC Cornbination Max 65 206 271 & 5% 2 2344
G108 .00 TRAFFIC Cornbination Max 65 37T 452 & 6% 17 1798
G108 .00 TRAFFIC Cornbination Max 65 BEY B33 & 73 31 1062
G107 0.00 TRAFFIC Cormbination Max G5 9 703 & 103 31 1062
G107 2.00 TRAFFIC Cormbination Mas G5 7032 g50 & 11% 4z 306
G107 4.00 TRAFFIC Carnbination Max 65 823 987 5 133 52 207
G108 0.00 TRAFFIC Cornbination Max 18 4 E7 2 174 14 -23
G108 207 TRAFFIC Cornbination Max 18 4 E7 2 156 12 137
G108 4.15 TRAFFIC Cornbination RS 18 43 ET 2 156 1% 976
G109 0.00 TRAFFIC Carnbination Max 16 5% 70 2 126 1% 978
G109 311 TRAFFIC Carnbination Max 16 104 125 2 128 17 2019
G103 622 TRAFFIC Carnbination Max 16 213 266 z 131 30 2260
G110 .00 TRAFFIC Cornbination Max 18 216 260 3 230 2% 2368
G110 3N TRAFFIC Cornbination Max 18 80 456 3 215 36 14881
G110 6.22 TRAFFIC Cornbination Max 18 567 BE0 3 215 4% 31
G111 0.00 TRAFFIC Cornbination Max 16 587 704 7 236 45 928
G111 207 TRAFFIC Carnbination Max 16 1% 261 7 239 50 a7
G111 415 TRAFFIC Carbination Max 16 g4z 1010 7 s EE -4
G112 0.00 TRAFFIC Cormbination Max 44 - -10 4 132 BT 166
G112 207 TRAFFIC Cormbination Max 44 - -10 4 170 &5 26
G112 41& TRAFFIC Cormbination Max 44 [ e 4 170 10% 07
G113 .00 TRAFFIC Cormbination RS 45 S a7 3 136 10% 10
G113 N TRAFFIC Cormbination RS 45 5 7% 3 136 103 2051
G113 622 TRAFFIC Carbination Max 45 154 144 3 136 1Mz 2530
G114 0.00 TRAFFIC Cormbination Mas 45 173 207 % 174 17 2631
G114 311 TRAFFIC Carnbination Max 45 230 395 i 164 93 2298
G114 6.22 TRAFFIC Cornbination Max 45 510 B12 % 164 70 1340
G118 0.00 TRAFFIC Cornbination Max 44 B30 Ba6 1% 21z 70 1353
G118 207 TRAFFIC Carnbination Max 44 BE0 79z 1% 218 32 409
G115 415 TRAFFIC Caornbination hax 44 7a7 956 1% 218 2 312
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COMPARISON STUDY

KATAHIRA ENGINEERING INTERNATIONALS

CASE3 : JRALIVE LOAD FOR FULL CARRIAGE WIDTH, V= 11.00 HETER (sheet 2 of 2)

Frame Station | OutputCase CaseType StepType P 2 (1.2 x V) ul T K2 K3
Text m Text Text Text KN KM KM KM Ki-m | KM-m | KH-m
HAXIHUK SHEAR (AT SUPPORT), HINIHUH BENDING HOMENT (AT SUPPORT)
3100 0.00 TRAFFIC Combination hirn -1 -711 553 0 -125 -3 237
5100 200 TRAFFIC Combination hlin -1 550 -G 0 -111 -3 -96
3100 4.00 TRAFFIC Combination Mir -1 -4&1 Rl 0 96 -3 142
101 0.00 TRAFFIC Combination Mir -1 -2 -i74 0 - -3 142
101 300 TRAFFIC Combination Mir -1 -2 -2d44 0 62 -3 337
101 £ .00 TRAFFIC Combination Mir -1 -1z -135 0 -5 -3 -1
F102 0,00 TRAFFIC Combination Mir -1 =27 -32 0 58 -3 -1
F102 300 TRAFFIC Combination Mirn -1 15 -1% 0 -7 -3 626
F102 &.00 TRAFFIC Combination Mirn -1 -3 -3 0 -&0 -3 7T
F103 0.00 TRAFFIC Combination Mirn -1 & & 0 =106 -3 7T
G102 2.00 TRAFFIC Combination Mir -1 g 10 0 -121 -3 -1184
F10% 4.00) TRAFFIC Combination Min -1 i 10 0 -12% -3 -2584
5104 0.00 TRAFFIC Combination hlirn -TE -7 956 -5 125 53 -2467
5104 2.00 TRAFFIC Cotmbination hir -TE =72l -E65 -5 -1% -43 1340
5104 4.00 TRAFFIC Cotmbination hir -TE 592 =710 -5 -0 -32 -1032
G105 0.00 TRAFFIC Cotmbination hir -TE -445 534 -5 -7 -32 -1032
G105 .00 TRAFFIC Combination hir -TE -E27 392 -5 -EE -17 -§12
G106 .00 TRAFFIC Combination hirn -TE 209 -261 -5 5% -5 615
G108 0.00 TRAFFIC Combination hlin -TE -104 125 -5 54 -5 615
3106 3.00 TRAFFIC Combination Mir -TE -Fr -9z & -BE -1% -T2E
3106 £ .00 TRAFFIC Combination Mir -TE T3 3% & -TE -3 -§a7
F107 0.00 TRAFFIC Combination Mir -TE T3 3% & -104 -3 -§a7
3107 2.00 TRAFFIC Combination Min -6 T 3% -5 -120 -40) 1128
G107 4.00 TRAFFIC Combination hlirn -TE 73 3% -5 -129 -4 -23EE
G108 0.00 TRAFFIC Combination hlirn -1 -795 -354 -10 -23% 62 -2265
F108 207 TRAFFIC Combination Mirn -#1 =Mz -£55 -10 -23% -i4 -1031
F108 415 TRAFFIC Combination Mirn -#1 575 -6310) -10 =235 =27 -irTd
G109 0.00 TRAFFIC Combination Mir -#1 503 -604 - -212 27 776
G109 in TRAFFIC Combination Mir -#1 -35 -450) - -215 -12 652
G109 £.22 TRAFFIC Combination Mir -#1 -193 -232 - -212 -12 543
G110 0.00 TRAFFIC Cotmbination hir -#1 -16% =202 -4 -134 -12 543
G110 31 TRAFFIC Cotmbination hir -#1 -102 -123 -4 -134 -1 6T
G110 622 TRAFFIC Cotmbination hir -#1 -46 55 -4 -134 -12 =793
3111 0.00 TRAFFIC Combination hir -#1 -46 55 -4 -167 -12 -9
3111 207 TRAFFIC Combination hirn -#1 -46 55 -4 -167 -19 -1087
G111 415 TRAFFIC Combination hlin -#1 -46 55 -4 174 -32 -2318
G112 0.00 TRAFFIC Combination hlirn 189 -E28 993 -12 - 266 -32 -2541
Gz 207 TRAFFIC Combination Mirn -133 -7h2 803 -12 -266 -34 -122%
Gz 415 TRAFFIC Combination Mirn -133 619 -Td3 -12 -266 -36 826
G113 0.00 TRAFFIC Combination Mir 150 -5 -B57 -4 -245 -36 -827
G113 in TRAFFIC Combination Mir 150 -422 507 -4 -246 -34 -622
G113 £.22 TRAFFIC Combination hir 190 -23% -285 -4 -241 -32 -416
G114 0.00 TRAFFIC Cotmbination hir -191 =205 -246 -3 -140 33 416
G114 31 TRAFFIC Cotmbination hir -191 -141 -169 -3 -13% -25 =210
G114 522 TRAFFIC Combination hir -191 72 -7 -3 131 -17 -i4
G1E 0.00 TRAFFIC Combination hirn 130 -70 -34 -5 -3 -17 -i4
G116 207 TRAFFIC Combination hlirn -190 -70 -24 -5 -3 -& 225
G115 415 TRAFFIC Combination hlirn -190 -70) -34 -5 -15% -7 1348
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COMPARISON STUDY

KATAHIRA ENGINEERING INTERNATIONALS

CASE 5 : DESIGN CRITERIA LIVE LOAD (sheet 1 of 3)

Frame Station | DutputCase | CaseType | StepType P u2 L&} T k2 W3
Text m Text Text Text KM KM KM KR-m | KM-m [ KM-m
HAXIHUK SHEAR {AT SUPPORT), HAXIHUK BENDING HOHENT (AT HID SPAN)
=100 0.00 TRAFFIC | LinMoving EES 1 B5 0 315 5 449
=100 0.50 TRAFFIC | Linkoving WEES 1 74 0 306 5 705
100 1.00 TRAFFIC | Lindaving EES 1 53 1] 297 g o5
=100 1.50 TRAFFIC | Lindaoving EES 1 52 0 208 ] 1218
=100 2.00 TRAFFIC | LinMoving S 1 101 0 279 5 1475
100 2.50 TRAFFIC | Lindaving EES 1 117 1] 27 g 1720
=100 3.00 TRAFFIC | Lindaoving EES 1 134 0 263 ] 15966
=100 3.50 TRAFFIC | LinMoving WEES 1 150 0 255 5 2212
=100 4.00 TRAFFIC | LinMaoving hlax 1 166 0 247 ] 2458
G101 0.00 TRAFFIC | Lindaoving EES 1 167 0 1580 5 2455
G101 0.50 TRAFFIC | LinMoving WEES 1 186 0 179 5 2532
=101 1.00 TRAFFIC | LinMaoving hlax 1 205 0 178 ] 2606
G101 1.50 TRAFFIC | Lindaoving EES 1 224 0 177 5 2650
G101 2.00 TRAFFIC | LinMoving WEES 1 243 0 175 5 2754
=101 2480 TRAFFIC | LinMaoving hlax 1 252 0 174 ] 26828
G101 3.00 TRAFFIC | Lindaoving EES 1 201 0 173 5 2902
G101 3.50 TRAFFIC | LinMoving EES 1 301 0 172 5 2976
=101 4.00 TRAFFIC | LinMaoving hlax 1 320 0 170 ] 3050
101 4.50 TRAFFIC | Lindaoving EES 1 335 0 169 ] 3124
G101 5.00 TRAFFIC | LinMoving EES 1 358 0 168 5 3195
=101 5.50 TRAFFIC | Linfaving hlax 1 377 1] 167 ] 3473
G101 .00 TRAFFIC | LinMaoving EES 1 396 0 165 ] 3347
G102 0.00 TRAFFIC | LinMoving WEES 1 484 0 177 5 3347
=102 0.50 TRAFFIC | LinMaoving hlax 1 501 0 175 ] 3179
102 1.00 TRAFFIC | Lindaoving EES 1 519 0 1580 5 3011
G102 1.50 TRAFFIC | LinMoving EES 1 536 0 1582 5 2843
=102 2.00 TRAFFIC | LinMaoving hlax 1 553 0 1564 ] 2B676
102 2.50 TRAFFIC | Lindaoving EES 1 571 0 185 5 2505
G102 3.00 TRAFFIC | LinMoving EES 1 585 0 187 5 2340
=102 3.50 TRAFFIC | LinMaoving hlax 1 BO5 0 15859 ] 2172
102 4.00 TRAFFIC | Lindaoving EES 1 BZ23 0 191 ] 2005
G102 4.50 TRAFFIC | LinMoving EES 1 B40 0 192 5 1837
G102 5.00 TRAFFIC | Linkoving WEES 1 B57 0 194 5 1653
102 5.50 TRAFFIC | Lindaoving EES 1 b5 0 1596 ] 1501
G102 .00 TRAFFIC | LinMoving EES 1 B9 0 197 5 1534
=103 0.00 TRAFFIC | Linkoving WEES 1 761 0 259 5 1334
=103 0.50 TRAFFIC | Lindaving EES 1 703 1] 267 g 1154
=103 1.00 TRAFFIC | Lindaoving EES 1 805 0 275 ] 8974
=103 1.50 TRAFFIC | LinMoving WEES 1 g327 0 283 5 794
=103 2.00 TRAFFIC | LinMaoving hlax 1 g50 0 282 ] B14
=103 2.50 TRAFFIC | Lindaoving EES 1 876 0 295 5 A43
=103 3.00 TRAFFIC | LinMoving WEES 1 g0z 0 239 5 473
=103 3.50 TRAFFIC | Linfaving hlax 1 925 1] 302 ] 403
=103 4.00 TRAFFIC | Lindaoving EES 1 H54 0 306 ] 332
=104 0.00 TRAFFIC | Linkoving WEES 77 35 & 307 81 549
5104 0.50 TRAFFIC | Lindaving EES 77 5] g 303 77 593
104 1.00 TRAFFIC | Lindaoving EES i 5o 5 300 73 B35
104 1.50 TRAFFIC | LinMoving WEES L 50 2 296 B3 afa i
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COMPARISON STUDY

KATAHIRA ENGINEERING INTERNATIONALS

CASE 5 - DESIGH CRITERIA LIVE LOAD (sheet 2 of )

Frame Station | OutputCase | CaseType | StepType P 2 u3 T W2 K3
Text m Text Text Texd KM kKN KM KM-m | KMN-m | KMN-m
MAXIHUK SHEAR (AT SUPPORT), MAXIHUK BENDING HOHKENT {AT HID SPAH)

5104 2.00 TREAFFIC | Linkoving EES 7 91 0 293 b5 726
104 2.50 TEAFFIC | LinMoving RS 77 104 8 284 B0 a877
5104 3.00 TRAFFIC | LinMaving hlax 77 117 ] 274 ok 1027
5104 3.50 TREAFFIC | Linkoving EES 7 130 0 265 o2 177
104 4.00 TEAFFIC | LinMoving RS 77 143 8 256 43 1328
5105 0.00 TRAFFIC | LinMaving hlax 77 155 ] 196 48 1328
5105 0.50 TREAFFIC | Linkoving EE 7 174 0 194 44 1446
105 1.00 TEAFFIC | LinMoving LR 77 189 8 192 4 1563
105 1.50 TRAFFIC | LinMoving RS 77 205 8 191 37 16581
5105 2.00 TREAFFIC | Linkoving EE 7 220 0 135 33 1759
105 250 TEAFFIC | LinMoving LR 77 236 8 188 30 1916
105 3.00 TRAFFIC | LinMoving EES 77 251 8 186 26 2034
5105 3.50 TREAFFIC | Linkdaving Mlax 7 267 ] 154 22 2152
5105 4.00 TEAFFIC | Lintoving EES 77 203 0 153 19 2270
105 4.50 TRAFFIC | LinMoving EES 77 298 8 181 15 2357
5105 £.00 TREAFFIC | Linkdaving Mlax 7 314 ] 179 11 2505
5105 5.50 TRAFFIC | Lintaoving EES 77 329 0 178 g B3
G105 5.00 TRAFFIC | LinMoving S 77 345 8 176 4 274
5106 0.00 TREAFFIC | Linkoving EE 7 419 0 176 4 27
106 0.50 TEAFFIC | LinMoving RS 77 437 8 178 d 2532
5106 1.00 TRAFFIC | LinMaving hlax 77 454 ] 180 12 2524
5106 1.50 TREAFFIC | Linkoving EE 7 472 0 131 16 2416
106 2.00 TEAFFIC | LinMoving LR 77 489 8 183 13 2308
G106 2.50 TRAFFIC | LinMoving EES 77 s07 8 185 23 2200
5106 3.00 TREAFFIC | Linkoving EE 7 524 0 156 27 2092
106 3.50 TEAFFIC | LinMoving LR 77 541 8 188 31 1954
G106 4.00 TRAFFIC | LinMoving EES 77 559 8 189 35 1576
5106 4.50 TREAFFIC | Linkdaving Mlax 7 576 ] 191 39 1767
5106 5.00 TEAFFIC | Lintoving EES 77 534 0 193 43 1655
106 5.50 TEAFFIC | LinMoving Mlax 77 E11 8 194 45 1551
5106 .00 TREAFFIC | Linkdaving Mlax 7 B29 ] 196 a0 1443
5107 0.00 TEAFFIC | Lintoving EES 77 B35 0 264 a0 1443
107 0.50 TEAFFIC | LinMoving Mlax 77 720 8 27 o4 1302
=107 1.00 TRAFFIC | LinMaving hlax 77 744 ] 281 oY 1161
G107 1.50 TREAFFIC | Linkoving EES 77 /B0 0 235 B3 10220
107 2.00 TEAFFIC | LinMoving Mlax 77 FE 8 297 E7 879
=107 2.50 TRAFFIC | LinMaving hlax 77 g2 ] 306 72 867
G107 3.00 TREAFFIC | Linkoving EES 77 55 0 316 7B 855
G107 3.50 TREAFFIC | LinMoving Ml 77 581 8 325 a0 243
=107 4.00 TRAFFIC | Linhaving hlax 77 911 g 334 a5 831

108 0.00 TEAFFIC | LinMoving LR 42 75 5 371 32 437
108 0.45 TRAFFIC | LinMoving EES 42 78 5 66 K} 486
5105 0.92 TREAFFIC | Linkdaving Mlax 42 gl g 364 30 536
5105 1.38 TEAFFIC | Lintoving EES 42 03 ] 62 20 &3¢
108 1.84 TEAFFIC | LinMoving Mlax 42 ah 5 358 2 B37
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COMPARISON STUDY KATAHIRA ENGINEERING INTERNATIONALS
CASE 5 : DESIGN CRITERIA LIVE LDAD (sheet 3 of 3)
Frame Station | DutputCase | CaseType | StepType P u2 3 T k2 W3
Text m Text Text Text kKN KM KM KM-m | KM-m | KM-m
HAXIHUK SHEAR {AT SUPPORT), HAXIHUK BENDING HOKENT (AT HID SPAN)

=103 2.31 TRAFFIC | Lindaoving EES 42 54 5 350 27 730
108 277 TRAFFIC | LinMoving EES 42 107 5 333 23 =85
=108 3.23 TRAFFIC | LinMaoving hlax 42 121 5 316 30 1040
=103 3.69 TRAFFIC | Lindaoving EES 42 134 5 300 31 1131
108 4.15 TRAFFIC | LinMoving EES 42 147 5 283 33 1342
=108 0.00 TRAFFIC | LinMaoving hlax 42 159 4 245 33 1338
=103 0.45 TRAFFIC | Lindaoving EES 42 180 4 251 33 1503
=103 .96 TRAFFIC | LinMoving EES 42 198 4 252 32 16380
=103 1.44 TRAFFIC | Linkoving WEES 42 215 4 252 32 1852
5109 1.91 TRAFFIC | Lindaving EES 42 233 4 253 32 2024
5109 239 TRAFFIC | Lindaoving EES 42 250 4 253 32 215k
=103 287 TRAFFIC | Linkoving WEES 42 267 4 254 32 2368
5109 3.35 TRAFFIC | Lindaving EES 42 2ab 4 285 33 2457
5109 3.63 TRAFFIC | Lindaoving EES 42 306 4 255 35 2552
=103 4.31 TRAFFIC | LinMoving WEES 42 326 4 256 38 2617
=108 4,75 TRAFFIC | LinMaoving hlax 42 347 4 256 40 2653
=103 527 TRAFFIC | Lindaoving EES 42 67 4 257 43 2745
=103 574 TRAFFIC | LinMoving WEE 42 387 4 257 45 2813
=109 b.22 TRAFFIC | LinMaving LS 42 407 4 248 43 2478
=110 0.00 TRAFFIC | LinMoving EES 42 427 5 334 47 2870
G110 0.45 TRAFFIC | Linkoving WEES 42 451 5 388 47 2794
=110 0.96 TRAFFIC | Lindaving EES 42 465 ] a5 47 2723
=110 1.44 TRAFFIC | Lindaoving EES 42 486 5 357 43 2651
G110 1.91 TRAFFIC | Linkoving WEES 42 504 5 386 43 2580
=110 2.39 TRAFFIC | Lindaving EES 42 21 ] 385 43 2503
=110 287 TRAFFIC | Lindaoving EES 42 535 5 304 43 2437
G110 3.35 TRAFFIC | LinMoving WEES 42 559 5 383 43 2314
=110 3.83 TRAFFIC | LinMaoving hlax 42 580 5 352 a0 2140
=110 4.31 TRAFFIC | Lindaoving EES 42 RO 5 351 52 15966
G110 4.79 TRAFFIC | LinMoving WEES 42 B23 5 380 53 1792
=110 527 TRAFFIC | LinMaoving hlax 42 B44 5 375 55 1618
=110 674 TRAFFIC | Lindaoving EES 42 alala] 5 378 56 1444
=110 b.22 TRAFFIC | LinMoving WEES 42 B57 5 377 58 1270
=111 0.00 TRAFFIC | LinMaoving hlax 42 723 11 405 58 1274
E1RN 0.46 TRAFFIC | Lindaoving EES 42 752 11 412 il 1126
EIRN 0.92 TRAFFIC | LinMoving EES 42 772 11 414 B3 850
=111 1.38 TRAFFIC | LinMaoving hlax 42 7593 11 416 b5 834
E1RN 1.84 TRAFFIC | Lindaoving EES 42 814 11 418 af 2]
EIRN 2.30 TRAFFIC | LinMoving EES 42 g35 11 422 /0 5859
=111 277 TRAFFIC | LinMaoving hlax 42 gk5 11 426 73 534
E1RN 3.23 TRAFFIC | Lindaoving EES 42 897 11 431 fis 430
EIRN 3.69 TRAFFIC | LinMoving WL 42 225 11 435 /8 425
=111 415 TRAFFIC | Linfaving hlax 472 956 11 440 81 371
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COMPARISON STUDY KATAHIRA ENGINEERING INTERNATIONALS
CASE 5 - DESIGN CRITERIA LIVE LOAD (sheet 4 of 3)
Frame Station | DutputCase | CaseType | StepType P u2 L&} T k2 W3
Text m Text Text Text KM KM KM KR-m | KM-m [ KM-m
HAXIHUK SHEAR {AT SUPPORT), HAXIHUK BENDING HOHENT (AT HID SPAN)

G112 0.00 TRAFFIC | LinMoving EES 58 13 ) 383 156 225
G112 0.45 TRAFFIC | Linkoving WEES 58 19 B 378 140 295
=112 0.92 TRAFFIC | Lindaving EES ] 258 a] 376 141 370
G112 1.38 TRAFFIC | Lindaoving EES i 31 ] 374 143 445
G112 1.84 TRAFFIC | LinMoving S o8 37 ) 371 144 521

=112 2.31 TRAFFIC | Lindaving EES ] 46 a] 362 146 B35
G112 297 TRAFFIC | Lindaoving EES i 5h ] 345 1485 798
G112 3.23 TRAFFIC | LinMoving WEES o8 BB ) 328 150 957
=112 3.659 TRAFFIC | LinMaoving hlax a8 7B a] 311 152 | 1117
G112 4.15 TRAFFIC | Lindaoving EES a0 g7 ] 295 154 | 1276
=113 0.00 TRAFFIC | LinMoving WEES o8 = 2 251 154 | 1274
=113 0.45 TRAFFIC | LinMaoving hlax a8 117 B8 251 152 | 1460
G113 0.96 TRAFFIC | Lindaoving EES a0 133 5 251 151 1647
=113 1.44 TRAFFIC | LinMoving WEES o8 148 2 251 149 | 1834
=113 1.9 TRAFFIC | LinMaoving hlax a8 163 B8 251 147 | 2021
G113 2.39 TRAFFIC | Lindaoving EES a0 179 5 251 146 | 2209
=113 287 TRAFFIC | LinMoving EES o8 194 2 251 144 | 2396
=113 3.35 TRAFFIC | LinMaoving hlax a8 211 B8 251 143 | 2533
G113 3.63 TRAFFIC | Lindaoving EES a0 230 5 252 142 | 2621
=113 4.31 TRAFFIC | LinMoving EES o8 249 2 252 141 2703
=113 4,75 TRAFFIC | LinMaoving hlax a8 267 B8 252 140 | 27596
G113 527 TRAFFIC | Lindaoving EES a0 206 5 252 1358 | 2854
G113 574 TRAFFIC | LinMoving WL 58 305 5 253 137 | 25941
=113 b.22 TRAFFIC | Linfaving hlax a8 324 g 253 136 | 3059
E114 0.00 TRAFFIC | Lindaoving EES e, 340 11 343 143 | 3054
=114 0.45 TRAFFIC | LinMoving EES e, 363 11 337 138 | 3001
=114 0.96 TRAFFIC | LinMaoving hlax oY 381 11 33k 133 | 2952
E114 1.44 TRAFFIC | Lindaoving EES e, 395 11 335 128 | 2904
=114 1.91 TRAFFIC | LinMoving EES e, 417 11 334 123 | 2855
=114 235 TRAFFIC | LinMaoving hlax oY 435 11 333 118 | 2807
G114 2.87 TRAFFIC | Lindaoving EES e, 453 11 332 112 | 2758
=114 3.35 TRAFFIC | LinMoving EES 53 475 11 331 107 | 2854
G114 3.83 TRAFFIC | Linkoving WEES 53 501 11 329 103 | 2494
G114 4.31 TRAFFIC | Lindaoving EES e, 27 11 327 5 2334
=114 4.79 TRAFFIC | LinMoving EES 53 553 11 326 53 2173
G114 527 TRAFFIC | Linkoving WEES 53 579 11 324 83 2013
=114 £.74 TRAFFIC | Lindaving EES =, BOS 11 322 g4 1552
=114 b.22 TRAFFIC | Lindaoving EES L, B31 11 321 75 1652
G115 0.00 TRAFFIC | LinMoving WEES e, BBS 21 330 /3 1656
=115 0.46 TRAFFIC | LinMaoving hlax oY B595 21 352 70 1457
G115 0.92 TRAFFIC | Lindaoving EES e, 17 21 394 il 1313
G115 1.58 TRAFFIC | LinMoving WEES e, /35 21 396 =1 1130
=115 1.64 TRAFFIC | LinMaoving hlax oY B0 21 3595 42 94k
G115 2.31 TRAFFIC | Lindaoving EES e, /o7 21 401 34 806
G115 277 TRAFFIC | LinMoving WEES e, 218 21 405 2 709
=115 3.23 TRAFFIC | LinMaoving hlax oY g44 21 405 19 B13
G115 3.69 TRAFFIC | LinMaoving EES 55 850 21 413 12 516
G115 4.15 TRAFFIC | LinMoving WEE 53 4311 21 47 5 420
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COMPARISON STUDY KATAHIRA ENGINEERING INTERNATIONALS

CASE 5 : DESIGN CRITERIA LIVE LOAD (sheet 5 of 3)

Frame Station | DutputCase | CaseType | StepType P u2 L&} T k2 W3
Text m Text Text Text KM KM KM KR-m | KM-m [ KM-m
HAXIMUK SHEAR (AT SUPPORT), HINIMUK BENDING HOMENT (AT SUPPORT)
=100 0.00 TRAFFIC | LinMoving Min -2 -317 0 -317 -5 -448
=100 0.50 TRAFFIC | LinMaoving hin -2 7582 0 -308 -5 -361
=100 1.00 TRAFFIC | Lindaoving Min -2 -7 48 0 -300 -5 =275
=100 1.50 TRAFFIC | LinMoving Min -2 713 0 291 -5 -188
=100 2.00 TRAFFIC | LinMaoving hin -2 £75 0 -252 -5 -102
=100 2.50 TRAFFIC | Lindaoving Min -2 -H45 0 =274 -5 e
=100 3.00 TRAFFIC | LinMoving Min -2 H17 0 -266 -5 152
=100 3.50 TRAFFIC | LinMaoving hin -2 -586 0 -255 -5 177
=100 4.00 TRAFFIC | Lindaoving Mlin -2 -556 0 251 -5 -203
G101 0.00 TRAFFIC | LinMoving Min -2 -320 0 -185 -5 =203
G101 0.50 TRAFFIC | Linkoving iy -2 -314 0 -183 -5 -228
101 1.00 TRAFFIC | Lindaoving Mlin -2 -305 0 152 -5 -253
G101 1.50 TRAFFIC | LinMoving Min -2 -302 0 =181 -5 =279
G101 2.00 TRAFFIC | Linkoving iy -2 =297 0 -180 -5 -304
G101 2.50 TRAFFIC | Lindaving Mlin -2 -291 1] -178 -4 -329
G101 3.00 TRAFFIC | Lindaoving Min -2 -205 0 177 -5 -355
G101 3.50 TRAFFIC | LinMoving Min -2 =279 0 -176 -5 -380
=101 4.00 TRAFFIC | LinMaoving hin -2 =273 0 1745 -5 -406
G101 4.50 TRAFFIC | Lindaoving Min -2 =267 0 =173 -5 -431
G101 5.00 TRAFFIC | LinMoving Min -2 -261 0 172 -5 -456
=101 5.50 TRAFFIC | LinMaoving hin -2 -255 0 =171 -5 -452
G101 .00 TRAFFIC | Lindaoving Min -2 -249 0 =170 -5 -a07
G102 0.00 TRAFFIC | LinMoving Min -2 -8 0 -181 -5 -a07
=102 0.50 TRAFFIC | LinMaoving hin -2 /b 0 -183 -5 -536
102 1.00 TRAFFIC | Lindaoving Min -2 -5 0 154 -5 -5B6
G102 1.50 TRAFFIC | LinMoving Min -2 =73 0 -186 -5 -595
=102 2.00 TRAFFIC | LinMaoving hin -2 -2 0 -188 -5 -B25
102 2.50 TRAFFIC | Lindaoving Min -2 -7 0 -159 -5 -B54
G102 3.00 TRAFFIC | LinMoving Min -2 B3 0 =191 -5 -654
=102 3.50 TRAFFIC | LinMaoving hin -2 B8 0 -193 -5 =713
102 4.00 TRAFFIC | Lindaoving Mlin -2 -Hh 0 -195 -5 -743
G102 4.50 TRAFFIC | LinMoving Min -2 b5 0 196 -5 ST
G102 5.00 TRAFFIC | Linkoving iy -2 54 0 -198 -5 -801
102 5.50 TRAFFIC | Lindaoving Mlin -2 K2 0 -200 -5 -331
G102 .00 TRAFFIC | LinMoving Min -2 H1 0 =201 -5 -850
=103 0.00 TRAFFIC | Linkoving iy -2 -29 0 259 -5 -850
=103 0.50 TRAFFIC | Lindaving Mlin -2 -20 1] -260 -4 -1099
=103 1.00 TRAFFIC | Lindaoving Min -2 -20 0 -276 -5 1334
=103 1.50 TRAFFIC | LinMoving Min -2 -2 0 -285 -5 -1578
=103 2.00 TRAFFIC | LinMaoving hin -2 -2V 0 =283 -5 -1817
=103 2.50 TRAFFIC | Lindaoving Min -2 -23 0 =297 -5 -2186
=103 3.00 TRAFFIC | LinMoving Min -2 -139 0 -300 -5 2550
=103 3.50 TRAFFIC | LinMaoving hin -2 -16 0 -304 -5 -2925
=103 4.00 TRAFFIC | LinMaoving Mlin -2 -12 0 -307 -5 -3255
=104 0.00 TRAFFIC | LinMoving Min -35 -363 =, -310 -89 | -3350
5104 0.50 TRAFFIC | Lindaving Mlin -35 -545 - -307 -85 | -3041
104 1.00 TRAFFIC | Lindaoving Min -35 -333 -5 -303 -50 | -ZRH2
104 1.50 TRAFFIC | LinMoving Min -35 -319 -5 -300 B | 2343
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COMPARISON STUDY

KATAHIRA ENGINEERING INTERNATIONALS

CASE 5 : DESIGN CRITERIA LIVE LOAD (sheet & of 3)

Frame Station | DutputCase | CaseType | StepType P u2 L&} T k2 W3
Text m Text Text Text KM KM KM KR-m | KM-m [ KM-m
HAXIHUK SHEAR (AT SUPPORT), HINIHUK BENDING HOMENT (AT SUPPORT)

=104 2.00 TRAFFIC | LinMoving Min -35 -304 =, -236 2 -1984
=104 2.50 TRAFFIC | Linkoving iy -35 -7 -9 -288 57 | -1785
5104 3.00 TRAFFIC | Lindaving Mlin -35 -4l - -2a0 B3 | -1576
104 3.50 TRAFFIC | Lindaoving Min -35 723 -5 -2 -59 | -1368
=104 4.00 TRAFFIC | Linkoving iy -35 536 -9 -264 55 | -1158
=105 0.00 TRAFFIC | Lindaving Mlin -35 502 - =194 55 | -11588
G105 0.50 TRAFFIC | Lindaoving Min -35 -435 -5 =192 51 11247
G105 1.00 TRAFFIC | LinMoving Min -35 -487 -5 -130 47 | 10585
=105 1.50 TRAFFIC | LinMaoving hin -95 -475 -5 -189 43 | -1064
G105 2.00 TRAFFIC | Lindaoving Min -35 477 -5 =157 -39 | -1032
G105 2.50 TRAFFIC | LinMoving Min -35 -464 -5 -186 -35 | -1000
=105 3.00 TRAFFIC | LinMaoving hin -95 -456 -5 -1584 -31 -968
G105 3.50 TRAFFIC | Lindaoving Min -35 -449 -5 152 -2 -936
G105 4.00 TRAFFIC | LinMoving Min -35 -441 -5 -181 -23 -304
=105 4.50 TRAFFIC | LinMaoving hin -95 -433 -5 -178 -19 -873
G105 5.00 TRAFFIC | Lindaoving Min -35 -426 -5 177 -15 -541
G105 5.50 TRAFFIC | LinMoving Min -35 -418 -5 -176 -11 -809
=105 6.00 TRAFFIC | LinMaoving hin -95 -411 -5 174 -7 g
G106 0.00 TRAFFIC | Lindaoving Min -35 -193 -5 -174 -7 -7
G106 0.50 TRAFFIC | LinMoving Min -35 =191 -5 -176 -11 -806
=106 1.00 TRAFFIC | LinMaoving hin -95 -185 -5 -178 -15 -534
G106 1.50 TRAFFIC | Lindaoving Mlin -35 -167 -5 =178 -18 -053
G106 2.00 TRAFFIC | LinMoving Min -35 -185 =, =181 -22 -891
G106 2.50 TRAFFIC | Linkoving iy -35 -184 -9 -183 -26 -320
G106 3.00 TRAFFIC | Lindaoving Mlin -35 152 -5 154 -30 -345
G106 3.50 TRAFFIC | LinMoving Min -35 -180 =, -186 -33 977
G106 4.00 TRAFFIC | Linkoving iy -35 -178 -9 -188 -37 | -1005
=106 4.50 TRAFFIC | Lindaving Mlin -35 -176 - 159 -41 -1034
G106 5.00 TRAFFIC | Lindaoving Min -35 -174 -5 =191 -45 | -10B2
G106 5.50 TRAFFIC | LinMoving Min -35 -172 -5 =192 48 | 10
=106 6.00 TRAFFIC | LinMaoving hin -95 =171 -5 =154 A2 -1118
G107 0.00 TRAFFIC | Lindaoving Min -35 -121 -5 -258 A2 | -1118
G107 0.50 TRAFFIC | LinMoving Min -35 -121 -5 =267 A6 | 1273
=107 1.00 TRAFFIC | LinMaoving hin -95 -120 -5 -27E £1 -1426
G107 1.50 TRAFFIC | Lindaoving Min -35 -119 -5 -205 55 | -1580
G107 2.00 TRAFFIC | LinMoving Min -35 -118 -5 -234 £3 | -1733
=107 2480 TRAFFIC | LinMaoving hin -95 117 -5 -258 73 | -2070
E107 3.00 TRAFFIC | Lindaoving Min -35 -117 -5 -301 -7 | 207
G107 3.50 TRAFFIC | LinMoving Min -35 -116 =, -305 -31 -2744
=107 4.00 TRAFFIC | Linfaving hin -95 =115 -5 -308 -85 | -3081
=103 0.00 TRAFFIC | Lindaoving Mlin =111 -355 -13 -423 /5 | -3030
=103 0.45 TRAFFIC | Linkoving iy =111 -362 -13 -422 0| 2717
103 0.92 TRAFFIC | Lindaving Mlin =111 -549 -13 -421 BB | -2405
=103 1.38 TRAFFIC | Lindaoving Min =111 -335 -13 -419 H1 2093
103 1.84 TRAFFIC | LinMoving Min =111 322 -13 417 A7 -1
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COMPARISON STUDY

KATAHIRA ENGINEERING INTERNATIONALS

CASE 5 - DESIGN CRITERIA LIVE LOAD (sheet 7 of 3)

Frame Station | DutputCase | CaseType | StepType P u2 3 T k2 W3
Text m Text Text Text kKN KM KM KM-m | KM-m | KM-m
HAXIHUK SHEAR (AT SUPPORT), HINIHUKM BEHDING HOMENT {AT SUPPORT)

=103 2.31 TRAFFIC | Lindaoving Min =111 -801 -13 -415 53 | -1541
108 277 TRAFFIC | LinMoving Min =111 -7 -13 -412 431 -1574
=108 3.23 TRAFFIC | LinMaoving hin =111 A7 -13 -408 45 | 1207
=103 3.69 TRAFFIC | Lindaoving Min =111 720 -13 -405 -41 -1040
108 4.15 TRAFFIC | LinMoving Min =111 B33 -13 =401 -38 -873
=108 0.00 TRAFFIC | LinMaoving hin =111 603 -10 -360 -38 -a64
=103 0.45 TRAFFIC | Lindaoving Mlin =111 -506 -10 -367 -35 -541
=103 .96 TRAFFIC | LinMoving Min =111 577 -10 -369 -33 -824
=103 1.44 TRAFFIC | Linkoving iy =111 567 -10 -371 -3 -806
=103 1.91 TRAFFIC | Lindaoving Mlin =111 -550 -10 -374 -2 755
=103 2.39 TRAFFIC | LinMoving Min =111 -549 -10 -376 -26 -7
=103 287 TRAFFIC | Linkoving iy =111 -539 -10 -378 -24 -753
5109 3.35 TRAFFIC | Lindaving Mlin =111 -524 -10 -379 -23 -740
5109 3.63 TRAFFIC | Lindaoving Min =111 A0 -10 -3759 -23 -7 32
=103 4.31 TRAFFIC | LinMoving Min =111 -481 -10 -379 -24 -7d3
5109 4.79 TRAFFIC | Lindaving Mlin =111 -460 -10 -379 -24 =714
5109 .27 TRAFFIC | Lindaoving Min =111 -438 -10 -378 -24 -706
=103 574 TRAFFIC | LinMoving Min =111 417 -10 -378 -24 -B37
=108 b.22 TRAFFIC | LinMaoving hin =111 -3596 -10 -378 -24 -B59
=110 0.00 TRAFFIC | Lindaoving Min =111 -305 B =287 -25 -B35
=110 0.45 TRAFFIC | LinMoving Min =111 =237 -5 =257 -24 =701
=110 0.96 TRAFFIC | LinMaoving hin =111 =252 B -257 -24 =714
=110 1.44 TRAFFIC | Lindaoving Min =111 207 B =287 -23 -7
=110 1.91 TRAFFIC | LinMoving Min =111 282 -5 -256 -23 =740
=110 235 TRAFFIC | LinMaoving hin =111 -2 B -256 -2 =752
=110 287 TRAFFIC | Lindaoving Min =111 =273 B -256 22 -7B5
=110 3.35 TRAFFIC | LinMoving Min =111 -261 -5 -256 -22 -785
=110 3.83 TRAFFIC | LinMaoving hin =111 =242 B -255 -23 -310
=110 4.31 TRAFFIC | Lindaoving Min =111 223 B -255 -24 -336
=110 4.79 TRAFFIC | LinMoving Min =111 -205 -5 254 -25 -85
=110 527 TRAFFIC | LinMaoving hin =111 -186 B -254 -26 -8a87
=110 b.74 TRAFFIC | Lindaoving Mlin =111 -167 B -253 -2 -313
=110 b.22 TRAFFIC | LinMoving Min =111 -149 -5 252 -28 -939
=111 0.00 TRAFFIC | LinMaoving hin =111 -89 -7 -267 -28 -946
E1RN 0.46 TRAFFIC | Lindaoving Mlin =111 -850 -7 -312 -30 | -1114
EIRN 0.92 TRAFFIC | LinMoving Min =111 -57 -7 -329 -32 | -12583
G111 1.38 TRAFFIC | Linkoving iy =111 -37 -7 -345 -34 | -1461
E1RN 1.84 TRAFFIC | Lindaoving Mlin =111 -0h -7 -J62 -6 | -1634
EIRN 2.30 TRAFFIC | LinMoving Min =111 -54 -7 =372 40 | -18580
G111 277 TRAFFIC | Linkoving iy =111 -30 -7 -375 44 -5
E1RN 3.23 TRAFFIC | Lindaving Mlin =111 -7 -7 -378 -43 | 2515
E1RN 3.69 TRAFFIC | Lindaoving Min =111 -f3 -7 -351 52 | 2832
1N 4.15 TRAFFIC | LinMoving Min =111 -7 -7 -383 57 | -3150
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COMPARISON STUDY

KATAHIRA ENGINEERING INTERNATIONALS

CASE 5 : DESIGN CRITERIA LIVE LOAD (sheet § of 3)

Frame Station | DutputCase | CaseType | StepType P u2 L&} T k2 W3
Text m Text Text Text KM KM KM KR-m | KM-m [ KM-m
HINIMUH BENDING HOKENT {AT SUPPORT)
G112 0.00 TRAFFIC | LinMoving Min =208 | -918 -15 -456 -89 | -3451
=112 0.46 TRAFFIC | LinMaoving hin =208 | -9 -15 -455 -87 | -3112
G112 0.92 TRAFFIC | Lindaoving Min =208 | -GB85 -15 -454 -85 | 274
G112 1.58 TRAFFIC | LinMoving Min =208 | -BYB -15 -452 93 | 2496
=112 1.64 TRAFFIC | LinMaoving hin =208 | -664 -15 -450 -50 | -2099
G112 2.31 TRAFFIC | Lindaoving Min =208 | -Gdd -15 -448 /0 | -1829
G112 277 TRAFFIC | LinMoving Min =208 | -B17 -15 -445 /6 | -1B28
=112 3.23 TRAFFIC | LinMaoving hin =208 | 789 -15 -441 40 1426
G112 3.69 TRAFFIC | Lindaoving Mlin =208 | -7RZ -15 -438 2| -1245
G112 4.15 TRAFFIC | LinMoving Min =208 | -734 -15 -435 A0 | -1043
G113 0.00 TRAFFIC | Linkoving iy -208 | -B52 -3 -394 -F0 | -1013
G113 0.45 TRAFFIC | Lindaoving Mlin =208 | -h3d -8 -400 -7 -356
G113 .96 TRAFFIC | LinMoving Min =208 | -B25 -5 =401 b5 -304
G113 1.44 TRAFFIC | Linkoving iy -208 | -B15 -3 -403 52 -351
=113 1.91 TRAFFIC | Lindaving Mlin =205 | k05 -8 -405 B0 -799
G113 239 TRAFFIC | Lindaoving Min =208 | 555 -8 -407 -5 -746
G113 287 TRAFFIC | LinMoving Min =208 | 586 -3 -408 -55 -534
=113 3.35 TRAFFIC | LinMaoving hin =208 | 570 -8 -409 53 -B51
G113 3.63 TRAFFIC | Lindaoving Min =208 | 549 -0 -408 -52 517
G113 4.31 TRAFFIC | LinMoving Min =208 | 548 -3 -408 -50 584
=113 4,75 TRAFFIC | LinMaoving hin =208 | -507 -8 -407 -49 -550
G113 527 TRAFFIC | Lindaoving Min =208 | 486 -0 -407 -47 -516
=113 574 TRAFFIC | LinMoving Min =208 | AR5 -3 -406 -46 -483
=113 b.22 TRAFFIC | LinMaoving hin =208 | -444 -8 -406 -44 -449
E114 0.00 TRAFFIC | Lindaoving Min =210 | 344 -5 =270 -47 -445
=114 0.45 TRAFFIC | LinMoving Min =210 | -335 -5 -270 -45 -420
=114 0.96 TRAFFIC | LinMaoving hin =210 | -328 -5 =270 -43 -39
E114 1.44 TRAFFIC | Lindaoving Min =210 | -343 -5 =270 -41 -361
=114 1.91 TRAFFIC | LinMoving Min =210 | -318 -5 -269 -39 -332
=114 235 TRAFFIC | LinMaoving hin =210 | -312 -5 -2B5 -37 -303
G114 2.87 TRAFFIC | Lindaoving Mlin =210 | -306 -5 -2B5 -35 =273
=114 3.35 TRAFFIC | LinMoving Min =210 | 284 5 -2B9 -33 -245
G114 3.83 TRAFFIC | Linkoving iy =210 | 23 -5 -268 -3 -218
G114 4.31 TRAFFIC | Lindaoving Mlin =210 | 243 -5 267 -2 -191
=114 4.79 TRAFFIC | LinMoving Min =210 | 233 5 -2B6 -2 -164
G114 527 TRAFFIC | Linkoving iy =210 | 213 -5 -266 -25 =137
=114 £.74 TRAFFIC | Lindaving Mlin =210 | -1583 -5 -265 -23 -110
=114 b.22 TRAFFIC | Lindaoving Min =210 | 173 -5 264 -21 -52
G115 0.00 TRAFFIC | LinMoving Min =209 | 106 5 =217 -21 -32
=115 0.46 TRAFFIC | LinMaoving hin =208 | -105 B =279 -19 -143
G115 0.92 TRAFFIC | Lindaoving Min =209 | -104 B 293 -16 209
G115 1.58 TRAFFIC | LinMoving Min =209 | -103 5 -306 -13 =274
=115 1.64 TRAFFIC | LinMaoving hin =208 | 102 B -320 -1 -339
G115 2.31 TRAFFIC | Lindaoving Min =209 -5 B -334 =10 -4395
G115 277 TRAFFIC | LinMoving Min -209 93 -5 -349 -10 742
=115 3.23 TRAFFIC | LinMaoving hin -209 -85 B -364 -1 -5958
G115 3.69 TRAFFIC | LinMaoving Mlin -209 -52 B -378 -11 -1234
G115 4.15 TRAFFIC | LinMoving Min -209 -7 B -393 -1 -1480
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THE TORSIONAL EFFECT DUE TO LIVE LOAD

1. THE SUMMARY

Based on the advanced trial design, effect of torsional moments are not critical m
design. Therefore, the torsional moments are applied only one case to sinilar bridges

that have have same width. The grouping of torsional moments are as follows,

Group 1 Balaraja, Nagreg, Peterongan and Tanggulangin Flyover

a) The torsional effects are carried out by grillage analysis for PRC sub
frames at curves which consist of, ‘
- Sub-frame P6 - A2 (4 spans), width 13.00 m for Balaraja Flyover
_Sub-frame Al - P4 (4 spans), width 13.00 m for Nagreg Fiyover
_Sub-frame P8 - A2 (2 spans), width 13.00 m for Nagreg Flyover
b) The torsional moment results of selected sub-frames are summarized
and then sorted to get maximum values applying for the intermediate

and end spans of sub frames as shown on the table-1 attached.

Group 2 Gebang and Merak Flyover

The method is the same as Group! mentioned above. The grillage analysis is carried
out for the sub-frame P4-P8 of Gebang which is defined as a representative for all
sub-frames of Gebang and Merak Flyover. The results of applied torsional moments
are shown on the Table-2 attached.

The applied torsional moments are added to the live load which analyzed by CONST

as a special two dimensional PC structure software.



TABLE-1 APPLIED TORSIONAL MOMENTS FOR FLYOVER GROUP |
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TABLE-2 APPLIED TORSIONAL MOMENTS FOR FLYOVER GROUP Il

GEBANG FLYOVER
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Selection of objective Flyover to be overall designed

. Span length Straight Soil . . .
Width & Nos. of Span Name of Flyover or Curve Condition Pier Height Gradient Crossfall
1 \ Geb 5.000-(-3.232) 1.0-2,0
TANGGULANGIN Al-P3 Curve (R—270m) 5.000-(-3.232) 1.0-2.0
As a 2 spans continuous Flyover to be designed, NAGREG P8-A2 shall be selected because Df
I/ - Almost same Flyover type
20m - Sma]]er radius of horizontal curveture shall cause more severe effect on the superstructure design
2 span = Medium soil shall cause more severe effect on the superstructure design rather than soft soil
- Shorter Pier shall cause more severe effect on the superstructure design
however,
- Difference of abovementioned design conditions shall give a little different design results
therefore, for the design of TANGGULANGIN A1-P2
Only the comparlson of sectional force shall be done and examined.
REAT ] Straight Medium i 4.436 - (0.472) 20
PETERONGAN AI P3 Straipht 6.5-9.8 4.500
PETERONGAN P7-P10 Straight 9.0- 4.000
PETERONGAN P10-A2 Straight 6.4-9.0 4.000
20m As a 3 spans continuous Flyover to be designed, BALARAJA A1-P3 shall be sclected because of
3 span - Almost same Flyover type
11.5m - Shorter Pier shall cause more severe effect on the superstructure design
however,
- Difference of pier height shall give a little different design results
therefore, for the design of PETERONGAN AL-P3, P7-P10 and P10-A2
Only the compariscm of secticnal force shall be done and examined. :
¥ [BA U PEIAT I RO (Ro8 ) _ 0.472-5.772 2.05.5
i oA cHIve S Medium
st NAGREG AI-P4 Curve (R=150m}) 6.976 - 9.590 5.000 20-53
TANGGULANGIN P7-A4 Curve (R=270m) Soft 7.0-10.0 4.500
As a 4 spans continuous Flyover to be designed, BALARAJA P6-A2 shall be selected because of
- Almost same Flyover type
- Smaller radius of horizontal curveture shall cause more severe effect on the superstructure design
20m N . . .
4 span - Medium soil shall cause more severe effect on the supersiructure design rather than soft soil Fs
pa - Shorter Pier shall cause more severe effect on the superstructure design
however,
| - Difference of abovementioned design conditions shall give a little different design results excepet the effect
of radius of curveture
therefore, for the design of NAGREG Al1-P4 and TANGGULANGIN P7-A2
Only the comparison of sectional force, shall be done and examined, especially tosional foroe shall be carefully
examined.
GEBANG Al-P3 6.901-8.321 |4.718- (-1.259) 20
¢ # 1.259 -4.000 20-3.5
) Asa 3 spans continuous GEBANG Flyover to be designed, P11-A2 shall be selected because of
20m - Almost same Fiyover type
8.75m 3 span - Shorter Pier shall cause more severe effect on the supersiructure design
however,
- Difference of pier height shall give a little different design results
" therefore, for the design of A1-P3
Only the comparison of sectional force shalf be done and examined
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THE ANALYSIS IN DETAILS -

The grillage analysis is carried out using Gbitter II computer software that can be

described as follows,

Step 1 Selection of sub-frames for analysis.
Step2  Preparation of Data Input

a) Preparing plan of grillage framing, nodal points and coordinate of
nodes, |

b) Preparing one line longitudinal dimension for nodes numbering of
piers and suppbrt condition.

¢) Preparing longitudinal section dimension for grillage and cross
framing for section properties input.

d) Preparing dimension of cross section for main girder properties input.

Step 3.  Data Input

The structure information in Step 1 are input in Gbitter II followed by
Live load.

The material properties input,

- Modulus elasticity of concrete, Ec = 31800 N/mm?

- Poisson ratio of concrete, v = 0.1667

Step4.  Output

The results of each selected sub-frames are summarized then compiled for
each group (Table 1 and Table 2). In those table, the maximum torsional

moments are sorted to get Applied Torsional Moment for each group.

As evidences, attached herein the complete results of the sub-frames Balaraja P6-A2,
Nagreg Al-P4, P8-A2 and Gebang P12-A2, which are consist of

Selection of Sub-Frames to be analyzed,

Preparation of data input for each sub-frame

Summary of results for each sub-frame

Results in details for selected sub-frames (Balaraja P6-A2 and Gebang P11-A2).

B W
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Selection of Sub-Frames to be analyzed

Selection of objective ta be overall designed

Width | Span length MName of Flayover Straight Seil Pier Height Gradient Crossfall
& Nos. of Span of Curve Condition B
NAGREG P8 Clirve(Ro165m). . 1 5.000 - (-3.232 1.0-2.0
TANGGULANGIN A1-P2 Curve(R=270m) Soft 6.9-9.5 5.000 - (-3.232 1.0-2.0
As a 2 spans continuous Flyover to be designed, NAGREG P8-A2 shall be selected because of
20m - Almost same Flyover type
2 span - Smaller radius of horizontal curvature shall cause mere severe effect on the supestructure design
: - Medium soil Shall cause more curvature effect on the superstructure design rather than soft soil
- Shorter Pier shall cause effect on the superstucture design
however,
- Difference of above mentioned design conditions shall give a litle different design results
therefore, for the design of TANGGULANGIN A1-P2
Only the comparison of sectional force shall be done and examined.
BALAR/ traigh Medium 1 28: 1! 4.436 - (-0.472) 2.0
PETERONGAN A1-P3 Straigh 6.5-9.8 4.500
PETERONGAN P7-P10 Straight 9.0- 4.000
PETERONGAN P10-A2 Straight 6.4-9.0 4,000
As a 3 spans continuous Flyover to be designed, BALARAJA A1-P3 shall be selected because of
20m - Almost same Flyover type
3 span - Shorter Pier shall cause more severe effect on the superstucture design
13m however,
- Difference of pier height shall give alittle different design
therefore, for the design of PETERONGAN A1-P3, P7-P10 and P10-A2
Only the comparison of sectional force shall be done and examined
BALARAJA P6- ] g Medium | 5.852:7.849 | 0.472-5.772 2.0-5.5
NAGREG A1-P4 Curve(R=150m) 6.976 - 3.590 5.000 2.0-5.3
TANGGULANGIN P7-A2 Curve(R=270m) Soft 7.0-10.0 4.500
As a 4 spans continuous Flyover to be designed, BALARAJA P6-A2 shall be selected because of
20m - Almost same Flyover type
4 span - Smaller radius of horizontal curvatur shall cause more severe effect on the supestructure design
- Medium soil Shall cause more severe effect on the superstructure design rather than soft soil
- Shorter Pier shall cause severe eﬁ'ect on the superstructure design
however,
-Difference of above mentioned design condition shall give a litle different results except the effect
of radius of curvature
therefore, for the design of NAGREG At-P4 and TANGGULANGIN P7-A2
Only the comparison of sectional force shall be done and examined, especially tosional force shall be carefully
examined
GEBANG A1-P3 | Straight soft 9.901 - 8.321 4.718 -(-1.259) 2.0
GEBANGP11:A2 |~ | curvedl 6 2| 1.259-4.000 2.0-35
As a 3 spans continuous GEBANG Flyover to be designed, P11-AZ shall be selected because of
20m Almost same Flayover type
9m 3 span - Shorter Pier shall cause more severe effect on the superstucture design

however,

- Difference of Pier height shall give a little different design results
therefore, for the design of A1-P3
onty the comparison of sectional force shall be done and examined.




SUMMARY OF RESULTS FOR EACH SUB FRAME
BALARAJA P6 - A2
NAGREG Al -P4
NAGREG P8 - A2
GEBANG P11 - A2



SUMMARY OF RESULTS FOR BALARAJA P6-A2

BALARAJA P6-A2 {R=85m})

G1 Node G1(T+) G1(T-) Total (T+) G2(T+) __G2(T]) Total (T-) G2 Node
7 56
2 208.0 -208.0 416.0 208.0 -208.0 -416.0 57
3 188.3 -188.3 376.6 188.3 -188.3 -376.6 58
4 136.8 -136.8 273.6 136.8 -136.8 -273.6 59
5 72.9 -79.9 1458 72.9 -72.9 -145.8 60
6 17.4 ~17.4 34.8 17.4 2174 348 61
7 63.8 -63.8 127.6 63.8 -63.8 -127.6 62
8 109.4 -109.4 218.8 109.4 -109.4 -218.8 63
9 134.0 -134.0 268.0 134.0 -134.0 -268.0 64
10 136.4 ~136.4 272.8 136.4 1364 2728 65
11 135.1 ~135.1 270.2 1351 -135.1 -270.2 66
12 132.9 -1329 265.8 132.9 -1320 -265.8 67
13 132.9 -132.9 265.8 132.9 -132.9 -265.8 68
14 69
15 81.0 -81.0 163.8 81.9 -81.9 -163.8 70
16 82.9 -82.9 165.8 82.9 -82.0 -165.8 71
17 82.6 -82.6 165.2 82.6 82.6 -165.2 72
18 78.4 -78.4 156.8 78.4 -78.4 -156.8 73
19 561 561 112.2 561 -56.1 1122 74

20 224 224 448 224 22 4 -44.8 75
21 224 22 4 4.8 224 22 4 4438 76
22 56.1 -56.1 112.2 56.1 -56.1 -112.2 77
23 78.4 784 156.8 78.4 -78.4 -156.8 78
24 826 826 165.2 82.6 -826 ~165.2 79
25 82.9 829 165.8 82.9 829 -165.8 80
26 81.9 -81.9 163.8 81.9 -81.9 ~163.8 81
27 81.9 -81.9 163.8 81.9 -81.9 ~163.8 82
28 83
29 G4.0 -94.0 208.9 114.9 ~119.5 -213.5 84
30 93.4 ~123.6 1874 94.0 1246 -248.2 85
31 93.8 ~140.9 176.4 82.6 ~128.3 -269.2 36
30 933 -1514 167.2 73.9 -130.0 -281.4 87
33 85.4 127.6 162.2 76.8 -118.5 -246.1 88
34 78.2 -85.9 172.1 03.0 -102.5 ~188.4 89
35 85.9 -78.2 188.4 102.5 -93.9 —172.1 90
36 127.6 854 246.1 118.5 76.8 -162.2 91
37 151.4 -93.3 2814 130.0 -73.9 —167.2 92
38 140.9 938 269.2 128.3 -52.6 ~176.4 93
39 123.6 -93.4 248.2 124.6 -94.0 ~187.4 04
40 94.0 -94.0 213.5 119.5 -114.9 -208.9 05
1 58.0 -08.4 174.2 116.2 —147.5 -245.9 96
42 07
43 94.0 58.1 — 208.9 114.9 -119.6 177.7 08
44 93.5 -94.1 187.5 94.0 -124.7 -218.8 99
45 93.8 -123.8 176.4 826 -1284 -0562.2 100
46 93.4 141.1 167.2 73.8 ~130.1 -271.2 101
47 85.5 -151.6 162.2 76.7 1185 | -270.1 102
48 78.3 ~127.8 172.1 93.8 -102.6 -230.4 103
49 85.4 -86.1 187.8 102.4 -04.2 ~180.3 104
50 127.0 -78.2 245.3 118.3 ~77.1 ~155.3 105
51 150.5 -85.3 280.2 129.7 743 —159.6 106
52 136.7 -93.2 264.1 1274 -850 ~179.1 107
53 93.2 -93.9 213.0 119.8 ~116.2 2101 108
54 573 54.4 173.8 1165 -148.8 -243.2 109
55 110




SUMMARY OF RESULTS FOR NAGREG A1-P4

NAGREG A1-P4 (R=150m)

G1 Node G1({T+) G1(1-) Total (T+) G2(T+) G2(T-) Total (1-) G2 Node
1 56
2 154.0 ~154.0 308.0 154.0 ~154.0 -308.0 57
3 139.5 -139.5 279.0 139.5 -139.5 -279.0 53
4 101.3 —101.3 2026 101.3 -101.3 -202.6 53
5 54.0 -54.0 106.0 54.0 -54.0 -108.0 ]
6 13.1 ~13.1 26.2 13.1 -13.1 -26.2 61
7 47.2 47.2 044 47.2 47.2 04 4 62
8 81.0 51.0 162.0 81.0 -81.0 ~162.0 63
G 99.2 -99.2 198.4 99.2 -99.2 -198.4 64
10 701.0 ~701.0 202.0 701.0 -101.0 -202.0 B8
11 100.1 ~100.1 200.2 100.1 ~100.1 -200.2 66
12 98.5 -98.5 197.0 98.5 -98.5 ~197.0 67
13 98.5 98,5 197.0 985 -98.5 -197.0 68
14 69
15 60.7 ~60.7 121.4 60.7 -60.7 -121.4 70
16 61.4 614 1928 61.4 614 1228 71
7 61.2 -61.2 122 4 61.2 61.2 ~122.4 72
18 58.1 -58.1 116.2 58.1 -58.1 -116.2 73
19 41.5 415 83.0 415 415 -83.0 74
20 19.3 ~19.3 36.6 19.3 19.3 -38.6 75
21 19.3 ~19.3 38.6 19.3 =193 386 76
22 41.5 41.5 83.0 41.5 415 -83.0 77
23 58.1 -58.1 116.2 58.1 -58.1_ -116.2 78
24 61.2 61.2 1224 61.2 -61.2 1224 79
; 61.4 614 122.8 614 614 ~122.8 80
26 60.7 ~60.7 1214 60.7 -60.7 1214 81
27 60.7 -60.7 1214 60.7 -60.7 1214 82
28 83
29 69.6 =69.7 755.1 85.5 -88.6 -158.3 84
30 69.2 -91.6 141.7 725 -92.3 -183.9 85
31 69.5 —704.4 134.1 64.6 -95.1 ~199.5 86
32 70.1 {121 127.5 57.4 -96.3 208.4 87
33 66.5 050 123.4 56.9 -87.8 ~183.7 88
34 60.7 -70.1 130.2 69.5 -76.0 -146.1 39
35 70.1 -60.7 146.1 76.0 -69.5 -130.2 00
36 96.9 -66.5 184.7 87.8 -56.9 ~123.4 91
37 712.1 ~70.1 208.4 96.3 574 ~127.5 92
38 104.4 ~69.5 199.5 95.1 -64.6 ~134.1 03
39 91.6 ~69.2 183.9 92.3 -72.5 141.7 04
40 69.7 -69.6 158.3 886 -85.5 —155.1 05
41 43.0 -72.9 129.1 86.1 -109.2 —182.1 96
42 — — . — — 97
43 59.6 59.7 755.1 85.5 58.6 ~158.3 98
44 692 91.7 141.7 72.5 024 —184.1 99
45 69.6 ~104.5 134.2 64.6 951 -199.6 100
46 70.1 ~112.9 197.5 57.4 -96.3 -208.5 101
47 66.5 959 123.3 56.8 -87.8 -183.7 102
48 60.7 -70.1 130.2 69.5 ~76.0 —146.1 103
49 69.9 60.7 145.9 76.0 69.8 ~130.5 104
50 95.5 -66.5 183.1 87.6 57.1 ~123.6 105
51 711.4 -70.2 207.5 96.1 57.7 ~127.9 106
52 101.3 69.6 195.7 94.4 -67.0 -136.6 107
53 69.0 -69.9 157.7 88.7 -86.1 -156.0 108
54 425 ~73.2 128.8 86.3 7102 -1834 109
55 110




NAGREG P8-AZ (R=165m)

G1 l;lode GiT+ G1(T-) Total (T+) G2(T+) G2(T-) Total (T-) Gg; ode
2 186.0 -273.4 334.5 148.5 -233.5 -506.9 29
3 171.5 -246.2 306.8 135.3 -207.7 -453.9 30
4 126.7 -176.3 227.0 100.3 -148.2 -324.5 31
5 69.4 -90.5 126.4 57.0 -76.6 -167.1 32
6 32.2 -20.8 52.3 20.1 -12.9 -33.7 33
7 96.9 -56.2 170.7 73.8 -34.8 -91.0 34
8 154.4 -98.7 276.9 122.5 -68.9 -167.6 35
9 178.4 -122.8 325.3 146.9 -93.5 -216.3 36
10 167.3 -127.1 313.6 146.3 -107.6 -234.7 37
11 151.8 -128.2 293.9 142.1 -119.1 -247.3 38
12 128.2 -129.7 263.9 135.7 -136.3 -266.0 39
13 101.6 -134.7 232.7 131.1 -161.5 -286.2 40
14 _ 0.0 . 0.0 41

5 80.0 -79.4 164.4 84.4 -83.8 -163.2 42
16 80.0 -93.8 153.0 73.0 -56.0 -179.8 43
17 /9.3 -101.2 144.9 65.6 -86.4 -187.6 44
18 75.1 -102.1 131.6 56.5 -82.6 -184.7 45
19 53.7 -74.3 92.9 39.2 -59.1 -133.4 48
20 22.3 -30.4 38.0 16.7 -23.4 -53.8 47
21 32.2 -21.7 558 236 -13.9 -35.6 48
22 74.7 -53.8 133.7 59.0 -39.1 -92.9 49
23 100.5 -75.7 182.6 82.1 -58.2 -133.9 50
24 99.6 -80.3 185.3 85.7 -67.0 -147.3 51
25 86.1 -79.7 169.2 83.1 -76.6 -156.3 52
26 75.8 -80.6 158.0 82.2 -86.3 -166.9 53
27 54
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SUMMARY OF RESULTS FOR GEBANG P11-A2

GEBANG P11-A2 {R=505m)

GiNode | GI(T) GI(T Total (T+) G2(T+) G213 Tl (13| G2 Node
1 Y,
2 7673 7927 337.8 1705 7965 ~389.2 43
3 151.0 -174.0 305.1 154.1 1776 -351.6 44
4 110.2 127.3 222.8 112.6 ~130.1 -257.4 45
5 60.0 -69.6 1214 61.4 -71.2 ~740.8 46
3 20.4 214 40.8 204 215 2.9 47
7 67.2 -53.2 123.3 62.1 -54.0 707.2 48
8 103.6 -89.4 209.2 705.6 97.1 ~180.5 29
9 126.3 ~707.9 256.2 128.0 7101 2180 50
10 125.2 ~108.9 254.5 129.3 126 2215 51
11 120.3 ~1075 246.6 126.3 712.9 ~220.4 55
12 113.0 ~105.9 235.0 122.0 73.9 -219.8 53
13 107.5 ~107.6 227.9 120.4 ~119.1 -226.7 54
14 55
15 739 555 T50.3 76.4 56,4 7730 %5
16 75.1 -90.3 150.5 75.4 ~90.8 ~181.1 57
17 75.3 -92.6 149.6 74.3 91,6 7842 58
18 72.2 ~90.4 142.4 70.2 ~§8.2 ~178.6 59
19 523 -66.0 102.7 50.4 =63.9 ~729.9 60

20 20.2 2.1 43.1 20.9 ~26.6 ~54.7 61
21 28.1 527 547 26.6 ~20.9 ~43.1 62
% 66.0 2523 729.9 63.9 -50.4 1027 63
23 90.4 72.2 1786 85.2 ~70.2 ~142.4 64
24 92.6 753 164.2 91.6 743 ~149.6 65
35 90.3 ~75.1 181.1 90.8 ~75.4 ~150.5 66
% 85.5 -73.9 173.9 86.4 -76.4 ~150.3 67
57 81.4 ~74.6 169.2 87.5 ~80.0 ~154.6 68
28 - — _ 6%
2 740 555 7504 76.2 555 7740 70
30 75.1 ~50.4 150.5 75.4 ~90.8 1612 71
31 75.4 92.7 749.8 74.4 ~91.7 1844 2
32 72.3 -50.5 142.5 702 -88.3 178.8 73
33 52.4 -66.1 102.9 50.5 -64.0 ~130.1 74
34 225 ~28.4 43.6 211 ~26.9 -55.3 75
35 28.0 522 545 %5 ~20.8 ~43.0 76
36 65.6 =52.0 720.1 63.5 ~50.1 ~702.1 77
37 89.7 71.7 177.1 87.4 ~69.6 141.3 78
38 93.3 -76.4 186.1 928 ~75.9 152.3 79
39 86.1 746 1754 893 77.2 ~151.8 80
40 82.1 75.3 170.7 88.6 “50.9 ~156.2 81
41 82
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DATA PREPARATION FOR GBITTER I INPUT
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