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CHAPTER 1

11

DESIGN CONDITIONS

DESIGN CONDITION

(1) Road Name
(2) Bridge Name
(3) Road Class

(4) Bridge Type

(5) Design Speed
(6) Bridge Width
(7) Pavement

(8) Bridge Angle

: North Java Corridor (Serang ~ Balaraja — Tangerang)

: Balaraja Flyover

o1

: Pre-stressed Reinforcement Concrete (PRC) 3 span continuous Double
Trapezoid Girder (Al — P3) and PRC 4 span continuous Double
Trapezoid Girder (P6 - A2)

: 40 km/hr

: 13.0m (0.75m+5.5m+0.5m+5.5m+0.75m)

: Asphalt, thickness=75mm and additional 50mm for future resurfacing

: 90 degree

(9) Horizontal curvature  : Al — P3, R=0c0 and P6 — A2, R=85m

(10) Vertical Grade

(11) Cross Slope

‘Al -P3,1=4436% « andP6-A2 1=5772% Sa

:Al1-P3,1=2%and P6 - A2, 1=2%105.7%

(12) Span Composition 1Al - P3, 3@20m and P6 — A2, 4@20m



1.2 GENERAL VIEW
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1.3 MATERIALS PROPERTIES AND ALLOWABLE STRESS
13.1  Materals Properties
(1) Concrete

Concrete Compressive strength: The 28-days compressive strength and corresponding elastic
modulus Ec, shall be as shown below:

Concrete | Characteristic ‘ Elastic
Class Compressive Application of Structure Modulus Ec
Strength MPa (x 10°MPa)
A-2 35 PRC Girder and Slab 3.18
B-1 30 Curb, wheel guard, railing and attachment etc. 2.94

The coefficient of thermal expansion shall be 1.0 x 10° (per deg Celsius).

(2) Reinforcing Steel
Yield Point Application standard
Type Grade. )
: (N/mm”) SII IIS BS
Round Bars SR 24 240 SII 0136 | G3112 | BS 4449
Deformed Bars SD 40 390 S 0136 | G3112 | BS 4449

(3) Pre-stressing Tendons

The type of pre-stressing of tendons shown below shall be used.

Nominal Yield Braking Application
Notation Utilization Diameter | Strength | Strength Standard

(mm) | (kg/mm’) | (kg/mm’) | JIS | ASTM
PC 7 Wire
Strand PRC Girder 1127 160 190 G 3536 | Adle
SWPR 7B
PC 19 Wire .
Stand | popegm o ¢ Tals | 160 190 | G3536 | A4l6
SWPR 19

Modulus of elasticity: 2.0 x 10° MPa
Coefficient of thermal expansion = 1.2 x 10> (per deg Celsius).



1.32  Allowable Stress
(1) Concretc

(a) Method of Crack Width Control
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(b) Allowable Stress

Congcrete Strength (MPa)
Designation
30.0 35.0 40.0 45.0 50.0
Immediately For Rectangular sections | 150 | 170 | 190 | 210 | 210
. after pre-
Compression | oo cing For T and Box sections 140 | 160 | 180 | 200 | 200
Stress due to
Bending For Rectangular sections 12.0 13.5 15.0 17.0 17.0
Other Case
For T and Box sections 11.0 12.5 14.0 16.0 16.0
Compression | Immediately after pre-stressing 12.0 12.5 14.5 16.0 18.0
Stress due to
AxialLoad | Other Case 8.5 9.5 11.0 13.5 13.5
Immediately after pre-stressing 1.2 1.3 L5 1.8 1.8
Tenziie Stress| In case without Traffic Load 0.0 0.0 0.0 0.0 0.0
ue to
Bending Slabs and Joints between Pre-cast Segments 0.0 0.0 0.0 0.0 0.0
Other Case 12 1.3 1.5 1.8 1.8
Tensile Stress due to Axial Load 0.0 0.0 0.0 0.0 0.0
Shear and Torsion Considered Separately 0.8 0.9 1.0 1.2 12
Shear Stress
Shear and Torsion Considered Simultancously 1.1 12 13 15 1.5
Round Bars 0.9 0.9 1.0 1.0 1.0
Bond Stress
Deformed Bars 18 1.9 20 2.0 2.0
{2) Reinforcing Steel
Yield strength fsy A_llowable stress (MPa) _
Grade (MPa) Tension Compression
0.5x fsy <170 0.5 x fsy <110
BIJTD 40 400 170 110
BITD 24 240 120 110
(3) Pre-stressing Tendons
Nominal During After Under design
diameter | pre-stressing | pre-stressing load
PC wire SWPR 1 A a7 1215 1085 930
PC wire SWPR 1 A 08 1170 1050 900
PC 7-wire Strand SWPR 7 A T124 1350 1225 1050
PC 7-wire Strand SWPR 7B T12.7 1440 1330 1140
PC 7-wire Strand SWPR 7 B T152 1440 1330 1140
PC 19-wire Strand SWPR 19 T193 1440 1330 1140
PC bar SBPR 785/ 1030 %] 720 680 600




14 TYPICAL CROSS SECTION



1.4. TYPICAL CROSS SECTION

FLYOVER WIDTH= 1300m
[ ROADWAY = 3.50m | Ze [ ROADWAY = 3.50m |
SHOULDER= L7 m =}a: SHOULDER = 175 m
=
€ OF FLYOVER
13600
750 5500 500 5500 750 |
_bso_so0 1750 3500 250 250 3500 1750 500250
M ) EG. PC SLAB, T=30CM I
/ (CAST-IN-PLACE)
il T
- =
& g =
. _ =
H 3 § =
5 2644 106 856 105 600 A087 600 105 850 105 2644 50,
3325 6350 | 3325 |
[ CANTILEVER SLAB=2.644 m CANTILEVER SLAB =2.644 m |

| SLAB WIDTH = i20m |

VL "7/-‘49 S ETLE L T /rn.yfqn,y,‘, (6 Jdwesft)




1.5

CODES AND STANDARDS

Design Codes and Standards are as followings:

Bridge Design Code, Draft, Volume 1 and Volume 2 — Bridge Management System
1992, Dircktorat Jenderal Bina Marga Departemen Pekerjann Umum.

Bridge Design Manual, Draft, Volume 1 and Volume 2 — Bridge Management System
1992, Direktorat Jenderal Bina Marga Departemen Pekerjann Umum.

Pembebanan untuk jembatan, RSNI4.

(Loading for Bridges)

Standar perencanaan ketahanan gempa untuk jembatan, SNI1.
(Design Standard of Earthquake Resistance for Bridges)
Perencanaan struktur beton untuk jembatan, RSNI

(Design of Concrete Structure for Bridge)

Perencanaan struktur baja untuk jembatan, ASNI4

(Design of Steel Structure for Bridge)

AASHTO LRFD Bridge Design Specifications, 3" Edition.

For design requirements not covered by the above Codes and Standards the following
references will be used as required:

Japanese Specifications for Highway Bridges
AS 5100, Bridge Design, Australian Standard, 2004
EN 1994 Eurocode 4: Design of Composite Steel and Concrete Structures

FHWA-IF-99-025, “Drilled Shafts: Construction Procedures and Design Methods™,
1999 '

FHWA-NHI-00-043, “Mechanically Stabilized Earth Walls and Reinforced Soil Slopes,
Design & Construction Guidelines”, 2001

NCHRP Report 529, “Guidelines and Recommended Standard for Geofoam
Applications in Highway Embankments”, Transport Research Board, 2004
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CHAPTER 2 DESIGN OF MAIN GIRDER
2.1 STRUCTURAL DIMENSIONS AND ANALYSIS MODEL

2.1.1 Structural Dimensions

11
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2.1.2  Analysis Model

(1) Analysis Model

13
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(2) Structural Dimension of Abutment and Pier
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(3) Spring Constant of Foundation
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2.1.4  Loadings
(1) Self weight of Girder including Slab

Self weight shall be calculated by computer automatically design by using the unit weight 25
kN/m3
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(2) CROSS BEAM

A. INTERMEDIATE CROSS BEAM CONCRETE

1590

| - 3390 — | \
l L OF FLYQV 1 O.OF PR
' l “-i I l L OE ]
I ., | ! 1 !
’\\ : LSS, V/////// 8 : /_’_’_’I/jl ;//%//;/ -
|
1 a ! | oo
1 4800 l SECTION L
INTERMEDIATE CROSS BEAM SECTION AREA
05 x{( 4590 +  3.390 )x 0.150 = 0.599 m2
0.5 x( 4590 + 4.800)x 0.750 = 3.521 m2
4.120 m2
INTERMEDIATE CROSS BEAM CONCRETE WEIGHT
4120 X 2.000 X 25 = 206.000 kN (AT PIER)
B. END CROSS BEAM CONCRETE AT ABUTMENT
- ﬁ:,’: | 1 |
| 'L,IELDF"] OVER | ‘ | LLOIiP!r;l |
I { ! = 1 | | —
| = = 3
‘\\ | /////////’}///////////,qﬁ : /—‘_’_’_J/.l //)Af/ -
| "d l ‘ ! 1500
I _ b P SECTION §-1
| ' |
' ! I
END CROSS BEAM SECTION AREA
05 x( 5260 + 4390 )x 0150 = 0.726 m2
05 x¢ 5290 + 5500 )}x 0.750 = 4,046 m2
4772 m2
END CROSS BEAM CONCRETE WEIGHT
4772 X 1.500 X 25 = 178.950 kN
6.545 X 0.750 X 25 = 122.719 kN
L refer to section property 301669 kN (AT ABUTMENT)
C. END CROSS BEAM CONCRETE AT PIER
5290
£35Q
QL OF FLYOVER €L OF CRGAS BEAM
H |
I I | ! | |
| 5% % = = ;
| VorvwrrorryVirrrrrrss, E[l - /f/
. ¥ | ¥
; | | I |
| ‘-‘_I | ’ | £300
| 5*0 1 | RECTION 11
! ! |
END CROSS BEAM SECTION AREA
05 x( 5290 + 4390 )x 0150 = 0.726 m2
05 x( 5290 + 5500 )x 0750 = 4 046 m2
4772 m2

END CROSS BEAM CONCRETE WEIGHT

4772

X

1.300 X

25

It
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155.090 kN (AT PIER)




{3) SUPERIMPOSED DEAD LOAD { 13 m flyover width)

750

300250

250 500
500 . —MEDIAN
—OVERLAY
ASPHALT —
¥ y
l - gl 2
£~ i
]5$ PARAPET
(1). PARAPET .
0.250 X 0.750 X 25 = 4.688 kN/m
0.250 X 0.750 X 25 = 4,688 KNfm
0.300 X 0.150 X 25 = 1.125 kKNfm
10.501 kNfm x 2 -
“ =" 21.002 kN/m |
(2). MEDIAN
0.500 x 0325 x 25 =l 4063 kNm |
(3). ASPHALT - |
Width clearance for asphailt = flyover width total -parapet width x 2 - median width
13.000 m - 0.750 m X 2 - 05 m = 11.000 m
0.075 m X 11.000 X 22 = 18.150 kN/m
0.050 m x 11.000 X 22 = 12.100 KN/m

| 30.250 kNfm |

SUPERIMPOSED DEAD LOAD TOTAL (SDL):
21.002 + 4063 + 30250 = [55315 kNim |
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(4) Live Load (Refer to Comparison Study Report)

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

JAPAN BRIDGE LOADING
(L' LOADING)
2 LANES
(8.5m}
DLA = = 022222 Z = 5

25+20
Applied for moving & uniform load
Moment Multiplier = 1.0 ’
Shear Multiplier =1.2

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

i / 8.3m -I— 4,

‘§f&§° 2 ~ Zill M 7
45 KN 13.5 kN/m? y J 675 kNJ’n;T @
) :iiiis!ii”'ll
10 TEL T o e
75 kNimv® 3.5 kN/m? 47175 ki

APPLICATION TO 11.50 m' ROADWAY WIDTH FOR EACH GIRDER

noimpact 14.875 kN/im' 57.375 kN/m' 14.875 KN/m'
with impact 18.181 kN/m’ 70.125 kN/m' 18,181 kN/m'

a) () ()
10.0m
b : ¢
13‘ ﬁ MOVING —+ (2)

! i 1 | positive moment
$1 SPAN 1 52 SPAN 2 s3 SPAN3 $4 SPAN 4 s5  span 1
[ i ' ’ ] { Il | ] — positive moment
st 52 53 . s4 ) ss Span2

i [ I_I_l_ﬂ—l_’_l_l_! -
lL i [ ] ] positive moment
S1 - s2 s3 sS4 s5  span 3

1T I l positive moment

[ i I [ | span 4
s1 sz 53 54 S5
mamaman Bl nEmamaw [TT T 1] §egative moment
[ | I [ -]  support2
s1 2 s3 S4 85
l || [T | ll i i negative moment
st 52 s & 4, support3

F ) [T T[] [T rr] negative moment
[ | | | —] support4
s1 52 §3 54 s5
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COMPARISON STUDY KATAHIRA ENGINEERING INTERNATIONALS

JAPAN BRIDGE LOADING
(L' LOADING)

FULL WIDTH
(11.50m)

10 //\ >£
DLA = 351_23 =0.22222 ' .
Applied for moving & uniform load 113 ~ 3.5 kN/m )
Moment Multipfier = 1.0 /\ // 'm |

Shear Multiplier =1.2
Y ‘

% I

13.5 kN/m?

[l ! i

3.5 kN/m? STAGGERED PATTERN ' 4

! :llilllll\li‘\"flM!ﬁfiﬁ\illﬁ?!ﬂIJUIJEIiI\IIlim|IIii|JIliiIiflElm':lilmfﬂIJ]!W.IW.HEH!ﬂﬂﬂlﬁ\IJIJI!I![IEIH\U|UﬂHiI!IIHMI!-I!!iHHHIIIHHE Y N

APPLICATION TO 11.50 m' ROADWAY WIDTH FOR EACH DIRDER

noimpact 20,125 kN/m' 77.625 kN/m' 20,125 kN/m'
with impact 24,597 kN/m' 94.875 kN/m'  24.597 kNim'

(d) (e) 0) )
10.0m
+
fdf e (q MOVING —» fdi

i I I 1 positive moment
st SPAN 1 s2 SPAN 2 s3 SPAN 3 84 SPAN 4 ss  span 1
I : I l tl I 1 | positive moment
st 52 s3 o ss Span2
! ] i [ 7 positive moment
S : 52 s3 54 s5  span 3

I I_I_I—H_H—I’I_I positive moment
i i | ] i span4
s1 s2 s3 $4 s5

l I (TT 1T 77 ] negative moment
EIIHEIIIIIIHII} l | support2
S1 : S2 . 53. 54 S5

[T ITTT1 [FLTE T1] : negative moment
| [ 0 [ | support3
s1 s2 83 S4 s5
I (Tl | ey nesative moment
i | | T | supportd4
S 82 s3 - S4 S5

10
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COMPBARISON STUDY

KATAHIRA ENGINEERING INTERNATIONALS

INDONESIA BRIDGE LOADING
(D' LOADING)

DLA = 0.4 ,applied for KE

A1

APPLICATION TO 11.50 m' ROADWAY WIDTH FOR EACH GIRDER

no impact UDL = 49,50 kN/m'  KEL = 269.50 kXN/m"
withimpact ~ UDL=49.50kN/m' KEL =377.30 kN/im'
ol
uoL LU MOVING ~
N I I
| I I I 1
51 SPAN1 82 SPAN2 53 SPAN3 54 SPAN 4 5%
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[1.3. 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 4:1.35x Case 3

Case 5: Design Code Live Load

positive moment
span 1

positive moment
span 2

positive moment
span 3

positive moment
span 4

negative moment
support 2 L3

negative moment
support 3

negative moment
support 4

Please refer to comparison table and figures in the following pages.
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(5) Temperature Effect
Temperature change per year: 10 °C
Temperature change per day: 5 °C

(6) Earthquake (Static Analysis, refer to Structural Design Criteria)

T =K, -1-Wy
where:
K,= C plastic ” A
and:
T _ Total base shear force in the direction being
£ considered (kN)
Ky = Coefficient of horizontal seismic loading
co Plastic base shear coefficient for the appropriate
plastic zone, period and site conditions
I = Importance factor (refer Table 2.2.4-5)
S = Structural type number (refer Table 2.2.4-6)
Total nominal weight of structure subject to
Wr = seismic acceleration, taken as dead load plus
superimposed dead load (kIN)
Zone Chtastic S K 1 Kpxl
(max)
MERAK 2 0.21 1.225 0.257 1.2 0.31
BATLARAJA
NAGREG 3 0.18 1.225 0.221 1.2 0.27
GEBANG
PETERONGAN
TANGGULANGIN 4 0.15 1.225 0.184 1.2 0.22
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2.1.5  Arrangement and Detail of Longitudinal PC Tendons
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2.2

SECTION PROPERTIES
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2.6 AFTER CONSTRUCTION COMPLETION STAGE

2.6.1  Displacement
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262 Reaction and Sectional Force
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2.7 TORSIONAL FORCE CALCULATION BY GRILLAGE ANALYSIS

{Refer to Report “Calculation of Torsional Moment due to Live Load by Grillage Analysis™)
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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 in
design. Therefore, the torsional moments are applied only one case to similar 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 camc;d out by grillage analysis for PRC sub
frames at curves which consist of,
- Sub-frame P6 - A2 (4 spans). width 13.00 m for Baldraja Flyover
- Sub-frame Al - P4 (4 spans), width 13.00 m for Ne;greg Flyover
- 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 Groupl 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.
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TABLE-1 APPLIED TORSIONAL MOMENTS FOR FLYOVER GROUP |

g BALARAJA FLYOVER

b

ZpP§ P7

@'y t "B P9
z| ! i

]

Z  STRAIGHT CLOTHOID

g
4 © 20000 = Bo0OD 75 R

PRC DOUBLE TRAPEZOID GIRDER

N

NAGREG FLYOVER m
%
Z
Al P1 P2
* 1 hi
] .
. CiR
STRAIGHT CLOTHOID P 5000 ™

4 © 20000 = 80000
PRC DOUBLE TRAPEZOID GIRDER

Side Span

Side Span

AG3B-~f
1658
165.2
156.8

2089354

_1875 #
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TABLE-2 APPLIED TORSIONAL MOMENTS FOR FLYOVER GROUP |

Q GEBANG FLYOVER
T
z ABUTMENT
gPi?. P13 Pi4 P15 A2
= e hd \d ’
g + ) [) P IR
[ ¢ N
FULL CIRCLE
R=1195.45 m
4 @ 20000 = 80000
PRC DOUBLE TRAPEZOID GIRDER
R, . - Applied . "
(| Gebane PIT-AZ |- - o cional Moment . ..
| Total (T+)| Total {T-) | Total'(T#) | Total {T-)
3378 —389.2 3378 || —389.2
305.1° "] -351.6 305.1 =351.6 ¢
2228 —-257.4 2228 —257.4
i 121.4 -140.8 c 177.1 —141.3
a 40.8 -42§ a ~ 1291 | —102.1
% 1233 || —1072 2 1233 || —107.2
2 209.2 ~180.5 2 203.2 -180.5
255.2 —218.0 2552 |I._~218.0
2545 Il -2215 ;2545 § 2215 |
'+ D466 2204 2466 || -—2204-
4 2350.- || -21938 2350 || 2198
‘12279 | 2267 2279 || 2267
Pi i " Pj -
150.3 'Ii -173.9 1692 || —1739
1505 - I —181.1 1739 -181.1
T 149 6+ | —184.2 1811, || -184.2
11424 )| 1786 184.2 -178.6
STH02.7 | -129.9 | c 1786 | —1424
g I -431 ‘ - —54.7 s 1299 . Ji —102.7
@ 547 -l -43.1 2 547 —43 1
= 1299 H —102.7 5 129.9 ~102.7
1786 i —1424 | - 178.6 -142 4
- 184.2 || -149.6 184.2 -178.6
181:1-- || —150.5 1811 || —184.2
173.9 -150.3" 1739 —181,1
169.2 -154.6 7169.2 —173.9
P - '. 3 TS Pi"'1 -:‘:-'ir N -
I 150. -1740°
150551 § 18127 - -
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