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1.HIGHWAY HORIZONTAL ALIGNMENT AND
CURVE REPORT



MERAK 1

Horizontal Alignment Station and Curve Report.
Alignment: MERAK-1

Desc:

Desc. Station Spiral/curve Data Northing Easting
PI 0+500 9344631.6238 610285.4066
Length 32.6078 Course 179-29-24.38
PI 0+532.608 9344599.0173 610285.6968
Length: 138.3002 Course 131-09-44.88

Delta: 48-19-39.50
Tangent Data
0+500 9344631.6238 610285.4066
0+510.175 9344621.4494 610285.4972
Length: 10.1748  Course: 179-29-24.38
Circular Curve Data
TC 0+510.175 9344621.4494 610285.4972
ccC 9344621.8944 610335.4952
CcT 0+552.349 9344584.2520 610302.5854
Delta: 4§-19-39.50 Type: LEFT
Radius: 50.0000 DOC: 114-35-29.61
Length: 472.1738 Tangent: 22.4330
Mid-ord: 4.3811 External: 4._.8018
Chord: 40.9347 course: 155-19-34.63
Es: 4.8018
PI 0+668.216 0344507 .9887 610389.8156
Length: 212.7103 Course 132-23-10.93
Delta: 1-13-26.05
Tangent Data
0+552.349 9344584.2520 610302.5854
0+641.513 9344525.5641 610369.7127
Length: 89.1648 cCourse: 131-09-44.88
Circular Curve Data
TC 0+641.513 9344525.5641 610369.7127
CcC 9342643.4485 608724.,2217
CcT 0+694.916 9344489.9878 610409.5384
Delta: 01-13-26.05 Type: RIGHT
Radius:- 2500.0000 DoC: 02-17-30.59
Length: 53.4028 Tangent: 26.7024
Mid-ord: 0.1426 External: 0.1426
Chord: 53.4018 Course: 131-46-27.90
Es: 0.1426
PI-3 0+880.924 9344364 .5950 610546.927
Length: 60.1528 Course 149-29-54.35
belta: 17-06-43.42
Tangent Data
0+-694.916 9344489,9878 610409,5384
0+820.771 9344405.1456 610502.4969
Length: 125.8550 Course: 132-23-10.93
Page 1



75

0+820.771
0+850.771

Length:
Radius:
Theta:
X:

Y:
Chord:
Ts:

0+850.771
0+910.370

Delta:
Radius:
Length:

Mid-ord:

Chord:

Es:

0+910.370
0+940.370

Length:
Radius:
Theta:

0+940.370

Length:
Delta:

0+945.669

Length:
Delta:

0+940.370
0+945.669

Length:

0+990.158

Length:

belta:

0+945.669
0+976.463

Length:
Radijus:
Theta:
X:

Y:

MERAK 1

Spiral Curve Data: CLOTHOID

30.0000 L Tan
300.0000 S Tan:
2-51-53.24 P:
29.9925 K:
0.4999 Al
29.9967 Course
60.153

Circular Curve Data

9344405.146
9344384.558

20.0026
10.0024
0.1250
14,9988
94,8683
133-20-28.60

11-22-56.94 Type:
300.0000 DOC:
59.5985 Tangent:
1.4788 External:
59.5006 Course:
3.5027

9344384.5576
9344173.3575
9344338.355

Spiral Curve Data: CLOTHOID

9344338.3546
9344330.0009

RIGHT
19-05-54.94
29.8977
1.4861
140-56-32.64

9344312.7664

30.0000 L Tan 20.0026
300. 0000 S Tan 10.0024
2-51-53.24 P: 0.1250
29.9925 K: 14.9988
0.4999 : 94.8683
29.9967 Course 148-32-36.67
60.1528
9344312.7664
5.2992 Ccourse 149-729-54.38
0-00-00.03
9344308.2005
44,4890 Ccourse 149-29-54.35
0-00-00.03

9344312.7664
9344308.2005

149-29-54,38

9344269.8682
171-26-36.29

5.2992 course
126.2146 course:
21-56-41.94

spiral Curve Data: CLOTHOID

9344308.2005
9344290.5025

9344281.162

30.794 L Tan: 20.5405
150.0000 S Tan: 10.2749
5-52-52.19 P: 0.2633
30.7613 K: 15.3914
1.0528 A: 67.9636

610502.497
610524.313

610524.3128
610311.2530
610561.8042

610561.8042
610567.3054
610577.4580

610577.4580
610580.1477

610580.1487
610590.5732
610594.854



5C
SPI
TC

5C
SPI
TC

0+976.463
1+003.518

Delta:
Radius:
Length:

Mid-ord:

Chord:

Es:

1+003.518
1+033.518

Length:
Radius:
Theta:
X:

Y:
Chord:
Ts:

1+115.571

Length:
Delta:

1+033.518
1+063.518

Length:
Radius:
Theta:
X:

Y:
Chord:
Ts:

1+063.518
1+162.320

Delta:
Radius:
Length:

Mid-Ord:

Chord:

Es:

1+162.320
14+192.320

Length:
Radius:
Theta:
X:

Y:

MERAK
30.7793 course

44.4890

Circular Curve Data

10-20-03.27
150.0000

27.0183
3.0547

Type:
DOC:
27.0550 Tangent:
0.6096 External:
course:

1
: 151-27-31.11

9344281.1618
9344218.6711
9344255.686

. RIGHT

38-11-49,87
13.5643
0.6121
160-32-48.17

spiral Curve Data: CLOTHOID

30.0000 L Tan
150.0000 S Tan:
5-43-46.48 P:
29,9700 K:
0.9993 Al
29.9867 Course
44.1626
82.0529 Course
38-50-28.61

9344255.6858

9344245.9858

9344226.1981

: 20.0105
10.0095
0.2499
14.9950
67.0820

169-32-01.38

9344145.0584
: 132-36-07.67

Spiral Curve Data: CLOTHOID

30.0000 L Tan
190. 0000 S Tan:
4-31-24.06 P:
29.9813 K:
0.7891 A
29.9917 Course
82.0530

Circular Curve pata

29-47-40.52
190.0000

97.6931
11.6719

Type:
DOC:
98.8026 Tangent:
6.3862 External:
Course:

9344226.1981
9344206.4142
9344196,6679
: 20,0065
10.0059
0.1973
14.9969
: 75.4983
: 169-56-08.55

9344196.6679
9344239.6669
9344110.3918
LEFT
30-09-20.42
50.5455
6.6084
152-01-21.96

Spiral Curve Data: CLOTHOID

9344110.3918
9344103.0590
9344089.5165

29.9999 L Tan 20.0065

190.0000 S Tan 10.0059

4-31-24.04 P: 0.1973

29.9813 K: 14.93969

0.7891 A: 75.4983
Page 3

610594.8538
610458.4906
610603.852

610603.8519
610606.3219
610609.2992

610609.
610612,
610614.

610614,
610799.
610660.

610660,
610667 .
610681.9044



Chord:
Ts:

1+4192.320

Length:
Delta:

1+249,817

Length:
Delta:

1+192.320
14-249.817

Length:

1+270.013

Length:
Delta:

1+249.817
1+290.206

belta:
Radius:
Length:
Mid-ord:
chord:

1+451.509

Length:
Delta:

1+290.206
1+425.323

Length:

1+425.323
1+477.671

Delta:
Radius:
Length:

Mid-ord:

Chord:

Es:

1+506.910

Length:
Delta:

1+477.671

MERAK 1

29.9916 course:

82.0529

57.4963 course
0-00-00.00

20.1961 course
0-00-00.00

Tangent Data

57.4963 course
181.4989 Ccourse
1-32-33.98

Circular Curve Data

01-32-33.98 Type:
1500.0000 DOC:
40.3897 Tangent:
0.1359 External:
40.3885 Course:
0.1360
55.4253 Course
4-17-05.10

Tangent Data

135.1166 course:

Circular Curve Data

04-17-05.10 Type:
700.0000 DoC:
52.3481 Tangent:
0.4893 External:

52.3359 course:

0.4896

37.6744 course:
20-42-44 .68

Circular Curve Data

Page 4

134-06~35.40

9344089.5165
1 132-36-07.67

9344050.5971
132-36-07.67

9344089.5165
9344050.5971
132-36-07.67

9344036.9263
134-08-41.65

9344050.5971
9342946.4892
9344022.8602
RIGHT
03-49-10.99
20.1961
0.1360
133-22-24.66

9343910.5168
138-25-46.75

9344022.8602
9343928.7549
134-08-41.65

9343928.7549
9343426.4484
9343890.9258
RIGHT
08-11-06.40
26.1863
0.4896
136-17-14.20

9343869.0508
159-08-31.43

9343890.9258
9343784.7595

610681.
610724.

610724.
609708.
610753.

610733.
610850.

610850.
610363.
610886.

610886.
610767.



MERAK 1

CcT 1+535.511 9343841.7278 610916.5192
Delta: 20-42-44.68 Type: RIGHT
Radius: 160.0000 DOC: 35-48-35.50
Length: 57.8400 Tangent: 29.2391
Mid-0rd: 2.6065 External: 2.6497
Chord: 57.5255 Course: 148-47-09.09
Es: 2.6497
PI  1+543.946 9343833.8453 610919.5226
Tangent Data
1+535.511 9343841.7278 610916.5192
1+543.946 9343833.8453 610919.5226
Length: 8.4353 Course: 159-08-31.43
Page 5



MERAK-1 FLYOVER
Location
Design Speed
PIl-1, Sta
Radii of Curve
Super Elevation
Horizontal Curve length

Spiral length { Ls )
Ls=Vr't/3.6 — t=2sec.
Ls=Wa e, +e,}

Widening (w )

Design Speed
Pl-2, Sta
Radii of Curve
Super Elevation
Horizontal Curve length

Spiral length ( Ls )
Ls=Vr't/3.6 —=2sec.
Ls=WA" e +a,)

Widening {w )

Design Speed
PI-3, Sta
Radii of Curve
Super Elevation
Hotizontal Curve length

Spiral length { Ls }
Ls=Vr't/3.6 —t=2sec.
Ls=WA " ¥ +e,)

Widening (w )

Design Speed
Pi-4, Sta
Radii of Curve

(Vr)
(R/)

(e:)
“‘-ch)

(vr}
{R:)

{er)
(Lch)

(W)
(Re)

(er)
(L)

{vr)

(Rr}

Merak
30
0+532,608
50
54
26

16,67
38,10

60
0+668,216
2500
2,00
0

3333
20,59

0.20

60
0+880,824
300
48
28

3333

33,98

0,5

60
0+960,158
150

Page 1/4

km/hr

8

(]

3

km/hr
m

%
m

km/hr
m

%
m

ke/hr

From table RSNI T-14-2004/P29 (to interpolation)

A
w

50 2y 54
40 [-F} 58
10 hAe 04

1143 000899 A
s

L
Ly
{Lpi-Lpz)

143

From table RSNI T-14-2004/P37 (o interpolation)

Wy
w)
(Wy-w)

0

From table RSNI T-14-2004/P29 (to inferpolation)

Ry
R,
(R1-R)

A
w

2500 ey 2
2000 B 2
500 Ag 0

1143 000699 A"
36

Ly
)
(Lol o)

143

From table RSNI T-14-2004/P37 (to interpolation)

Wy
W,
(wy-wy)

0.2
02
0

From table RSNI T-14-2004/P29 {to interpolation)

Ry

A
w

300 ey 46
250 ey 5
50 Ae 04

1443 000699 AT
38

Ly

L
{Lnt L y2)

143

From table RSNI T-14-2004/P37 (to interpolation}

Wy
W)
{wy-wy)

05
06
01

26
28
-2

28
30



Super Elevation
Horizontal Curve length

Spiral length { Ls )
Ls=Vr'i/3.6 —t=2sec.
Ls=Wa" e, +e,)

Widening { w )

Design Speed
PI-5, Sta
Radii of Curve
Super Elevation
Horizontal Curve length

Spiral length (Ls )
Ls=Virt/3.6 —t=2sec,
Ls=W'A" e, ve,)

Widening (w )

Design Speed
PI-6, Sta
Radil of Curve
Super Elevation
Horizontal Curve length

Spiral length { Ls )
Ls=Vr'/3.6 —{=2sec.
Ls=WA " Ye,+e,)

Widening (w }

Design Speed
PI-7, Sta
Radit of Curve
Super Elevation
Horizontal Curve length

Spiral length (Ls )
Ls=Vrt/3.6 —i=2sec.

(e, )
(Lch)

(Vr)

{R:)
(e;)
“—ch)

(W)

{R/)
(er)
{Lch)

{Vvr)

(R:)
(er)
(Lch}

36

33,33
41,18

03

60
1+115,571
180
5,62
338

33,33
39,23

60
1+270,013
1500
2
0

33,33

20,59

0.1

40
1+451,509
700
2
10

2,22

Page 2/4

=2

0

km/hr

m
%
m

3

kmthr

m
%
m

km/hr

m
%
m

From fable RSNI T-14-2004/P29 ({to interpolation)

R1 150 [
Rz 140 -2}
(Rf'Rz) 10 Ae

6
6
0

A 11143 0,00688 A~

LM

Ly
{Lpr-Lps)

143

From table RSN T-14-2004/P37 (fo interpolation)

W 36
Wi 03
W, 05
{wiws) 02

From table RSNI T-14-2004/P29 (to inferpolation)

Ry 200 ey
R, 175 e;
(Ry-Rs} 25 Ae

9,5
58
0.3

A 1143 0,00899 A

LM

Lpa
{Lar-Lpa)

143

From table RSNI T-14-2004/P37 (o interpolation)

w 38

Wy 0

Wy 0
{w-wy) 0

From table RSNI T-14-2004/P29 (to interpolation)

R 1500 ey
R, 1400 €2
{(R:-Rz) 100 Ae

2
2
0

A 1143 000699 A

Ly

Ly,
{LaLra)

143

From table RSNI T-14-2004/P37 (tp interpolation})

w 36

Wy 0.1

Wy 0,1
{wy-wy) 0

From table RSNI T-14-2004/P29 (to interpolation)

Ry 700 €4
R, 600 e,
(Ri-R) 100 Ae

2
2
0

Lyt
Ly
(L nr-L o)

36
36

33
35

10
10



Ls=WA T ¥e +e )

Widening (w )

Design Speed {vr)
PI-8, Sta

Radii of Curve (R,)

Super Elevation {e;)

Harizontal Curve length (Lo )
Spiral length (Ls )
Ls=Vr't/3.6 —t=2sec.
Ls=WA""%e,+e,)

Widening {w )

20,59

40
1+506,910
160
4,28
22,2

22,22
32,33

Page 3/4

m

kmfnr

m
%
m

3

A 1143 0,00699 A 143
W 36

From table RSNI T-14-2004/P37 {tp interpolation)
W, 0
w2

{wy-wy) 0

From table RSNI T-14-2004/P29 (1o interpolation})
R, 175 ey 41 Ly 2
R 150 e, 44 Ly 23
(Ri-R:) 25 pe 03 (Lylp) -2

A 1143 000699 A7 143
w 38

From table RSNI T-14-2004/P37 {tp interpolation)
W, 0
W

{wiwy) 0



MERAK 2

Hor+izontal Alignment Station and Curve Report.

Alignment: MERAK-2
Desc:

Desc. Station Spiral/Curve Data Northing Easting
PI 0+000 9344405.9658 610303.8987
Length 180.2852 Course: 113-02-39.79
PI 0+180.285 9344335.3942 610469,7975
Length: 250.7279 Course: 141-40-05.31

Delta: 28-37-25.52
Tangent Data
0+000 9344405,9658 610303.8987
0+127.133 9344356.2003 610420.8868
Length: 127.1331  Course: 113-02-39.79
Circular Curve Data
TC 0+127.133 9344356.2003 610420.8868
cC 9344172.1599 610342.5980
sC 0+192.049 9344321.6236 610475.4912
Delta: 18-35-49.18 Type: RIGHT
Radius: 200.0000 DOC: 28-38-52.40
Length: 64.9158 Tangent: 32.7459
Mid-ord: 2.6280 External: 2.6630
Chord: 64.6312 Course: 122-20-34.38
Es: 6.9424
Spiral Curve Data: CLOTHOID
SC 0+192.049 9344321.6236 610475.4912
SPI 9344306.0740 610492 .9796
TC 0+262.049 9344269.4083 610521.9696
Length: 70.0000 L Tan: 46.7417
Radius: 200.0000 S Tan: 23.4016
Theta: 10-01-36.34 P: 1.0197
X: 69.7859 K: 34,9643
Y: 4,0744 Al 118.3216
Chord: 69.9048 Course: 138-19-36.32
Ts: 84.1194
PI 0+428.657 9344138.7153 610625.3028
Length: 74.9657 Course: 132-36-07.67
Delta: 9-03-57.64
Tangent Data
0+262.049 9344269.4083 610521.9696
0+381.089 9344176.0298 610595.7999
Length: 119.0398 cCourse: 141-40-05.31
Circular Curve Data
TC 04+381.089 9344176.0298 610595.7999
cC 9344548 .1590 611066, 4589
CT 0+476.028 9344106.5158 610660.3169
Delta: 09-03-57.64 Type: LEFT
Radius: 600.0000 DoC: 09-32-57.47
Length: 94,9391 Tangent: 47,5688
Mid-ord: 1.8768 External: 1.8827
Chord: 94,8400 Course: 137-08-06.49
Page 1
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MERAK 2

Es 1.8827
P 0s503.425 9344087.9708 610680.4829
Tangent Data '
0+476.028 9344106.5158 610660.3169
0+503.425 9344087.9708 610680.4829
Length: 27.3969 Course: 132-36-07.67

Page 2
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MERAK-2 FLYOVER
Design Speed
Pi-1, Sta
Radii of Curve
Super Elevation
Horizontal Curve [ength

Spiral length (Ls )
Ls=Vr't/3.6 —t=2sec.
Ls=WA"%e, +e,)

Widening ( w )

Design Speed
Pl-2, Sta
Radii of Curve
Super Elevation
Horizonta! Curve length

Spiral length (Ls )
Ls=Vr't/3.6 —f=2sec.
Ls=W'A" e, +e,)

Widening { w )

(vr) 60
0+180,285
(R,) : 200
(e, ) : 55
{La) 33
3333
KL
0
(Vr} 60
0+428,657 -
(R,) : 600
{e.) 3.1
(Lew} 19
33,33
26,25
]
Page 4/4

12

kmfhr

%

3

kmihr

A
m
%
m

3

3

From table RSNI T-14-2004/P285 {to interpolation)

200 ey 55 Ly
175 e, 58 Lz
25 Ae 03 (LyLp)

36 000699 At 143
36

From table RSNI T-14-2004/P37 (tp interpolation)

Wy
W,
{wy-wy)

0
0
t

From table RSNI T-14-2004/P29 (to interpolation)

Ri

W

600 e, 3i Lot
500 8, 35 Lpa
100 Ae 04 (Lar-Ly)

36 000699 A 143
36

From table RSNI T-14-2004/P37 {tp interpolation)

Wy
W
{wi-wa)

0
0
0

33
35
2

19
21



balaraja

Horizontal Alignment Station and Curve Report.
Alignment: BALARAJA

DescC:

Desc. Station spiral/Curve bata Northing Easting
PT 0+069. 157 9315050.887 661483.335
Length: 186.401 Course: 38-14-08

PI-1 04255.558 9315197.300 661598.698
Length: 366.511 Course: 46-51-29
Delta: 8-37-21
Tangent Data
0+069.157 9315050.887 661483.335
0+210.326 9315161.771 661570.704
Length: 141.169 Course: 38-14-08
Circular Curve Data
TC 0+210.326 9315161.771 661570.704
RP 9314790.433 662041.987
cT 0+-300.619 9315228.230 661631.702
Delta: 08-37-21 Type: RIGHT
Radius: 600.000 DOC: 09-32-57
Length: 90.294 Tangent: 45.232
Mid-ord: 1.698 External: 1.703
Chord: 90.208 Course: 42-32-49
Es: 1.703
PI-2 0+621.898 9315447.923 661866.127
Length: 121.741 Course.: 101-16-29
Delta: 54-25-00
Tangent Data
0+300.619 9315228.230 661631.702
0+561.205 9315406.421 661821.842
Length: 260.586 Course: 46-51-29
sSpiral Curve Data: CLOTHOID
TS 0+561.205 9315406.421 661821.842
SPIT 9315426.256 661843.008
5C 0+604.525 9315432.772 661856.023
Length: 43.320 L Tan: 29.007
Radius: 75.000 S Tan: 14.556
Theta: 16-32-49 P: 1.039
x: 42.960 K: 21.600
Y: 4,145 A 57.000
Chord: 43.160 Course: . 52-22-11
Ts: 60.693
Circular Curve Data
SC 0+604.525 9315432.772 661856.023
RP 9315365.708 661889.599
sC 0+632.436 9315440.391 661882.707
Delta: 21-19-21 Type: RIGHT
Radius: 75.000 poC: 76-23-40
Length: 27.911 Tangent: 14,119
Mid-ord: 1.295 External: 1.317
Chord: 27.750 Course: 74-03-59
Page 1
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sC
5PI
TC

0+632.436
0+675.756

Length:
Radius:
Theta:
x:

Y:
Chord:
Ts:

0+736.804

Length:
Delta:

0+675.756
0+721.604

Length:

0+721.604
0+752.002

Delta:
Radius:
Length:

Mid-ord:

Chord:

Es:

0+881.998

Length:
Delta:

0+752.002
0+801.890

Length:

0+801.890
0+961.500

Delta:
Radius:
Length:

Mid-Ord:

Chord:

Es:

0+961.500

balaraja

Spiral Curve Data: CLOTHOID

43,320 L Tan:
75.000 S Tan:

16-32-49 P:
42.960 K:
4.145 Al
43,160 Course:
60.693

145.195 Course

1-44-30

Tangent Data

.45.848 Course:

01-44-30 Type:
1000.000 DOC:
30.398 Tangent:
0.116 External:
30.397 Course:
0.116
80.107 Course
12-11-36
Tangent Data
49,888 Course:

Circular Curve Data

12-11-36 Type:
750.000 DOC:
159.609 Tangent:

4,242 External:
159.308 course:
4.266

Page 2
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9315440.391
9315441.728
9315436.057

29.007

14.556

1.039

21.600

57.000

95-45-47

9315424.121
99-31-59

9315436.057
9315427.093
101-16-29

9315427.093
9316407.794
9315421.604

LEFT

05-43-46

15.200

0.116

100-24-14

9315400.074
87-20-23

9315421.604
9315413.341
99-31-59

9315413.341
9316152.984
9315403.792

LEFT

07-38-22

80.107

4.266

93-26-11

9315403.792

©661882.707
661897.202
661925.649

661925,649
661970.612

661970.612
662166.126
662000.509

662000.509
662049.708

662049.708
662173.921
662208.730

662208.730



BALARAJA FLYOVER
Location
Design Speed
Pl1, Sta
Radii of Curve
Super Elevation
Horizontal Curve length

Spiral length { Ls }
Ls=Vr't/3.6 —t=2sec.
Ls=W'A " e, +e,)

Widening { w )

Design Speed
PI-2, Sta
Radii of Curve
Super Elevation
Horizontal Curve fength

Spiral length { Ls )
Ls=Vr't/3.6 —+=2sec.
Ls=W*A" e, +e,)

Widening { w )

Design Speed
PI-3, Sta
Radii of Curve
Super Elevation
Horizontal Curve length

Spiral length (Ls }
Ls=Vrt3.6 —t=2sec.
Ls=WA"%e, +e,)

Widening ( w )

Design Speed
Pl-4, Sta
Radii of Curve

Balaraja
(vr) 40 kmihr
0+255,558
{R,) 600 m
(e, ) 2 %  From table RSNI T-14-2004/P29 (io interpolation)
(L) 10 m R, B0 ey 2 Lyt
Ry 600 g, 2 L
(Ri-R;) 0 Ag 0 fLalnl
22,22 m
20,592 m A 1143 0,00898 A 143
w 38
0 m  From table RSNI T-14-2004/P37 {to interpolation)
W, 0
W, 0
{wywy) 0
(Vr} 40 kmv/hr
0+521,898
(R} : 75 m
(e, ) : 57 %  From table RSNI T-14-2004/P29 (to interpolation)
{Ley) 295 m Ry 80 8, 58 Ly
R, 70 e, 58 L
{Ri-Rs) 10 Ae 02 (Lp-Lp)
2222 m
39,6398 m A 11143 000699 A~ 143
i 36
0,85 m  From table RSNI T-14-2004/P37 (lo interpolation)
wy 09
W, 1
{wi-wy) 01
{vr} 40 km/hr
0+736,804
(R,) 1000 m
{e, ) 2 %  From table RSN! T-14-2004/P29 (to interpolation}
{Len} : 0 m R, 1000 ey 2 Ly
R; 1000 e, 2 L
{R-R;) 0 Ae 0 fLar-Lpa)
2R m
20,592 m A 1143 0,00693 A 143
w 36
0 m  From table RSNI T-14-2004/P37 {to interpolation)
Wy 0
W
(wy-wy) 0
(vr) 40 kmihr
0+881,998
(R:) 750 m
Page 1/2
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10
10

29
30



Location Balaraja
Design Speed {vr) 40
Super Elevation (e, ) : 2
Horizontal Curve length  {Lg ) 5
Spiral length { Ls )
Ls=Vr't/3.6 —t=2sec. 222
Ls=W'A""%e, +e,) 20,592
Widening (w ) 0
Page 2/2

16

km/hr
%  From table RSNI T-14-2004/P28 (o interpolation}
m R BOO 24 2 Ly 0
R, 700 ez 2 Ly 10
{R{-R;) 100 Ag 0 (LpiLpz) 10
m
m A 1143 000699 A~ 143
w 38
m  From table RSNI T-14-2004/P37 (to interpolation)
W 0
Wy 0
{ws-wiy) 0



NAGREG

Horizontal Alignment Station and Curve Report.
Alignment: NAGREG

DescC:

Desc. Station Spiral/Curve Data Northing Easting
PI 04000 9223089.853 818990.710
Length 137.950 Course: 119-07-43
PI 0+137.950 9223022.703 819111.213
Length: 72.728 course 114-37-55

belta: 4-29-48
Tangent Data
0+000 9223089.853 818990.710
0+128.135 9223027.481 819102.640
Length: 128.135 course: 119-07-43
Circular Curve Data
TC 0+128.135 9223027.481 819102.640
RP 9223245.863 819224.332
CcT 0+147.755 9223018.612 819120.135
Delta: 04-29-48 Type: LEFT
Radius: 250.000 DOC: 22-55-06
Length: 19.620 Tangent: 9.815
Mid-0Ord: 0.192 External: 0.1923
Chord: 19.615 Course: 116-52-49
Es: 0.193
PI 0+210.668 9222992.391 819177.324
Length: 197.722 Course 98-26-43
Delta: 16-11-12
Tangent Data
0+147.755 9223018.612 819120.135
0+168.007 9223010.171 819138.545
Length: 20.253  Course: 114-37-55
Circular Curve Data
TC 0+168.007 9223010.171 819138.545
RP 9223282.872 819263.582
CT 0+252.760 9222986.125 819219.522
Delta: 16-11-12 Type: LEFT
Radius: 300.000 DOC: 19-05-55
Length: 84.753 Tangent: 42.661
Mid-ord: 2.988 External: 3.018
Chord: 84.472 Course: 106-32-19
ES: 3.018
PI 0+407.821 9222963.352 819372.901
Length: 62.866 Course 112-46-40
pelta: 14-19-57
Tangent Data
0+252.760 9222986.125 819219.522
0+344.956 9222972.585 819310.717
Length: 92.195 course 98-26-43
Page 1
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TC
cT

sC
SPI
TC

0+344.956
0+470.031

Delta:
Radius:
Length:

Mid-ord:

Chord:

Es:

0+470.031

Length:
Delta:

0+4511.321

Length:
Delta:

0+470.031
0+511.321

Length:

0+548.132

Length:
pelta:

0+511.321
0+541.321

Length:
Radius:
Theta:
X:

Y:
Chord:
Ts:

0+541.321
0+554.578

Delta:
Radius:
Length:

Mid-0Ord:

Chord:

Es:

0+554.578
0+584.578

Length:
Radius:
Theta:
X:

Y:

NAGREG

Circular Curve Data

36.811
16-31-23

Type:
DOC:
Tangent:
External:
Course:

9222972.585
9222478.007
9222939.013

RIGHT

11-27-33

62.866

3.937

105-36-42

9222939.013
112-46-40

9222923.027
112-46-40

9222939.013
9222923.027
112-46-40

9222908.776
96~15-17

Spiral Curve Data: CLOTHOID

30.000
150.000
5-43-46

29.970

0.999

29.987

36.811

Circular Curve Data

05-03-50 Type:
150.000 DOC:
13.257 Tangent:
0.146 External:
13.253 Course:
1.825

9222923.027
9222915.280
9222912.346

20.010

10.010

0.250

14,995

67.082

110-52-06

9222912 .346
9223055.754
9222909.024

LEFT

38-11-50

6.633

0.147

104-30-59

Spiral Curve Data: CLOTHOID

30.000
150.000
5-43-46

29,970

0.999

18

9222909.024
9222906.945
9222904.765

20.010

10.010

0.250

14.995

67.082

819310.
819237.
819430.

819430.
819468,

819468.
819487.
819496.

819496.
819540.
819509.

819509.
819519.
819539.

717
284
865



NAGREG

Chord: 29.987 Course: 98-09-52
Ts: 36.811
PI 0+584.578 9222904.765 819539.467
Length: 7.046 Course: 96-15-18
belta: 0-00-00
PI 0+591.624 0222903.997 819546.471
Length: 76.869 Course: 96-15-17
Delta: 0-00-00
Tangent Data
0+584.578 9222904.765 819539.467
0+591.624 9222903.997 819546.471
Length: 7.046 Course: 96-15-18
PT 0+668.494 0222895.622 819622.883
Length: 212.990 Course: 134-12-33
Delta: 37-57-15
Spiral Curve Data: CLOTHOID
TS 0+591.624 9222903.997 819546.471
SPI 9222901.090 819572.999
5C 0+631.624 9222898.041 819585.998
Length: 40.000 L. Tan: 26.687
Radius: 165.000 S Tan: 13.352
Theta: 6-56-42 P: 0.404
X: 39.941 K: 19.990
Y: 1.614 Al 81.240
Chord: 39.974 Course: 98-34-10
Ts: 76.869
circular Curve Data
sC 0+631.624 9222898.041 819585.998
RP 9222737.400 819548.321
sC 0+700.925 0222868.716 819648.227
Delta: 24-03-52 Type: RIGHT
Radius: 165.000 DOC: 34-43-29
Length: 69.300 Tangent: 35.169
Mid-ord: 3.625 External: 3.706
Chord: 68.792 course: 115-13-55
Es: 9.910
Spiral Curve Data: CLOTHOID
sSC 0+700.925 9222868.716 819648.227
SPI 0222860.631 819658.853
TC 0+740.925 9222842.023 819677.983
Length: 40.000 L Tan: 26.687
Radius: 165.000 S Tan: 13.352
Theta: 6-56-42 P: 0.404
X! 39.941 K: 19.990
Y: 1.614 Al 31.240
Chord: 39,974  Course: 131-53-40
Ts: 76.869
PI 04.877.045 9222747 .109 819775.554
Length: 141.308 Course: 150-53-10
Delta: 16-40-37
Page 3
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1+017.628
‘ Length:
Delta:

0+740.925
0+825.746

Length:

0+825.746
0+927.619

pelta:
Radius:
Length:
Mid-ord:
Chord:
Es:

0+927.619
0+992.849

Length:

0+992.849
1+042.367

Delta:
Radius:
Length:

mMid-ord:

Chord:

Es:

1+050.736

Length:
Delta:

1+042.367
1+050.736

Length:

1+060.735

Length:
Delta:

1+050.736
1+060.735

Length:

1+070.735

Length:
Delta:

Tangent Data

84.821

NAGREG

Course:

Circular Curve Data

16-40-37
350.000
101.874

3.700
101.514
3.740

Tangent Data

65.229

Type:
DOC:
Tangent:
External:
course:

Course;

Type:
DOC:
Tangent:
External:
course:

20

9222842.023
9222782.879
134-12-33

9222782.879
9222531.999
9222702.291

RIGHT

16-22-13

51.299

3.740

142-32-51

9222623.654
145-12-42

9222702.291
9222645.303
150-53-10

9222645.303
9222888.577
9222603.304

LEFT

11-27-33

24.779

0.614

148-02-56

9222596.431
144-06-21

9222603.304
9222596.431
145-12-42

9222588.330
143-52-21

9222596.431
9222588.330
144-06-21

9222580.253
143-04-18

819677.
819738.

819738.
819494,
819800.

819800.
819832.

819832.
820269.
819858.

819858.
819863.

819863.
819869.



1+060.735
1+070.735

Length:

1+080.735

Length:
Delta:

1+070.735
1+080.735

Length:

1+090.735

Length:
Delta:

1+080.735
1+090.735

Length:

1+100.734

Length:
Delta:

1+090.735
1+100.734

Length:

1+110.733

Length:
Delta:

1+100.734
1+110.733

Length:

1+120.729

Length:
Delta:

1+110.733
1+120.729

Length:

1+130.729

Length:
belta:

1+120.729
1+130.729

Length:

Tangent Data

10.000

NAGREG

Course:

Course:
Page 5
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9222588.330
9222580.253
143-52-21

9222572.259
141-57-53

9222580.253
9222572.259
143-04-18

9222564.383
140-59-32

9222572.259
0222564.383
141-57-53

9222556.614
140-46-09

9222564.383
9222556.614
140-59-32

9222548.868
139-48-29

9222556.614
9222548.868
140-46-09

9222541.232
138-06-00

9222548.868
9222541.232
139-48-29

9222533.789
137-36-00

9222541.232
9222533.789
138-06-00

819869.
819874.

819874.
819880.

819880.
819887,

819887.
819893.

§19893.
819899.

819899,
819906.

819906.
819912.



NAGREG

PI 1+140.725 9222526.408 819919.635
Length: 9.999 Course: 133-41-41
Delta: 3-54-19
Tangent Data
1+130.729 9222533.789 819912 .894
1+140.725 9222526.408 819919.635
Length: 9.996 Course: 137-36-00
pr  1+150.724 9222519.501 819926.864
Length: 10.000  Course: 132-17-27
Delta: 1-24-14
Tangent Data
1+140.725 9222526.408 819919.635
1+150.724 9222519.501 819926.864
Length: 9.999 Course: 133-41-41
PT  1+160.724 7 0222512.772 819934.261
Length: 4.796 Course: 132-03-06
Delta: 0-14-21
Tangent Data
1+150.724 9222519.501 819926.864
1+160.724 9222512.772 819934.261
Length: 10.000 Course: 132-17-27
PT  1+165.520 9222509.559 819937.823
Tangent Data
1+160.724 9222512.772 819934.261
1+165.520 9222509.559 819937.823
Length: 4.796 Course: 132-03-06
Page 6
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NAGREG FLYOVER

Location Nagreg
Design Speed (Vr) : 50
Pl-1, Sta 0+137,950
Radii of Curve (R,) : 250
Super Elevation (e, ) : 42
Horizontal Curve length (L) 23
Spiral length { Ls )
Ls=Vr't/3.6 —t=2sec, 27,778
Ls=W*A""*e,+e,) 33,480
Widening (w ) 0,100
Design Speed (Vr) : 50
Pl-2, Sta 0+210,668
Radii of Curve {R,} : 300
Super Elevation (e, ) : 38
Horizontal Curve length (L. ) : 22
Spiral length { Ls )
Ls=Vr't/3.6 —»t=2sec. 27,778
Ls=W'A" e, +e,} 31,860
Widening (w } 0,000
Design Speed {vr) 50
PI-3, Sta 0-+407,821
Radii of Curve (R,) : 500
Super Elevation {e,) : 28
Horizontal Curve length  {L. ) : 15
Spiral length ( Ls )
Ls=Vr't/3.6 —{=2sec. 27,778
Ls=W*A"" e, +e,) 25,920
Widening (w ) 0,600
Design Speed (V) : 50
Pl-4, Sta 0+548,132
Radii of Curve {R,) : 150
Super Elevation (e, ) : 53
Horizontal Curve length (Lg, ) 29
Page 1/3

23

kmthr

%

kmihr

%

km/hr

%

km/hr

%

From table RSNI T-14-2004/P29 (Yo interpolation)
Ry 50 ey 4,2 L
R, 175 ey 47 Lo
(Ri-R)) 75 Ae A5 (Lple)

A 1m0 A7 150
W 4
From table RSNI T-14-2004/P37 (to interpolation)

Wy
Wy 0
(wy-wa) 0

From table RSNI T-14-2004/P28 {to interpolation)
Ry 300 ey 39 Lyt
R, 250 8, 42 Ly
{R:-R;) 50 Ae 03 (Lp-Lpa)

A 1150 0 A 150
w 4

From table RSNI T-14-2004/P37 (to interpolation)
Wy

Wy

{wi-wa) 0

From table RSNI T-14-2004/P29 (to interpolation)
Ry 500 e 28 Ly
R 400 e 33 Ly
(Ry-R2) 100 Ae 05 (LyrLra)

A 1180 0 At 150
W 4
From table RSNI T-14-2004/P37 (to interpolation)
W, 0
Wy 0
(wi-w,) 0

From table RSNI T-14-2004/P28 (to interpolation)
Ry 150 ey 53 L
R, 140 €, 54 Lya

23
26

22
23
-1

15
18

29
30



Location
Design Speed
Spiral length ( Ls )
Ls=Vr't/3.6 —(=2sec,
Ls=W*A" e, +e,)

(Vr)

Widening { w )

Design Speed
PI-5, Sta
Radii of Curve
Super Elevation
Horizontal Curve length

(vr)

(R:)
(er)
(L:h)

Spiral length ( Ls )
Ls=Vr't/3.6 —t=2sec.
Ls=W*A " %e, +e,)

Widening { w )

Design Speed
Pl-8, Sta
Radii of Curve
Super Elevation
Horizontal Curve length

{Vr)

(R}
{e/)
(Len)

Spiral length ( Ls }
Ls=Vr't/3.6 —=2sec.
Ls=W*A T ¥e,+e,)

Widening { w }

Design Speed
PI-7, Sta
Radii of Curve (R;)
Super Elevation (e, )
Horizontal Curve length  {L., }

(Vr)

Spiral length (Ls )
Ls=VrY/3.6 —2sec.
Ls=W*A e +e,)

Widening {w }

Nagreg
50

27,778
39,420

0,000

50
0-+868,494
165
5,1
284

27,778
38,448

0,000

50
0+877,045
350
36
20

27,778

30,240

0,000

4
14017628
500
21
11

22,222

22,140

0,000

Page 2/3
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ken/hr

km/hr

%

km/nr

%

3

km/hr

%

3 3

(Ri-Ry) 10 Ag 01 {Larln)
i) 1150 0 A 150
w 4
From table RSNI T-14-2004/P37 {to interpolation)
Wy 0
Wy 0
{wrwa) 0

From table RSNI T-14-2004/P29 {to interpolation}
Ry . 175 ey 50 Ly
R 150 € 53 Ly
(Ri-Rz) 25 Ag 03 {Lurlp)

A M0 0 A 150
w 4

From table RSN| T-14-2004/P37 (tp interpolation)
w, 0

W, 0

(wy-w) 0

From table RSNI T-14-2004/P29 (lo interpolation)
Ry 400 ey 33 Ly
R; 300 e, 39 Lo
(Ri-Rz) 100 Ae 06 (Lylp)

A 1150 0 A" 150
w 4

From table RSNI T-14-2004/P37 {to interpolation)
Wy 0

Wy 0

{wy-wa) 0

From table RSNI T-14-2004/P28 {to interpolation}
Ry 500 ey 2 Lt
R, 400 €, 3 Ly
{Ri-Rs) 100 Ae 0 (Luitn)

A 11150 C At 1560
w 4

From table RSNI T-14-2004/P37 (to interpolation)
W] 0

28
29

18
22

1
13



Location : Nagreg
Design Speed (vr) 50 kmithr
W,
{wi-wy)

Page 3/3
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GEBANG

Horizontal Alignment Station and Curve Report.
Alignment: GEBANG

DescC:

Desc. Station Spiral/Curve Data Northing Easting
PI 0+000 9245903.4971 248317.9459
Length: 61.500 cCourse: 91-04-46
PI 0+061.500 9245902 .3385 248379.4351
Length: 229.228 course: 104-25-05

Delta: 13-20-19
Tangent Data
04000 9245903 .4971 248317.9459
0+003.035 9245903, 4400 248320.9802
Length: 3.035 course: 91-04-46
Circular Curve bata
TC 0+003.035 9245903.4400 248320.9802
RP 9245403,5287 248311.5604
CT 0+119.437 9245887.7808 248436.0589
belta: 13-20-19 Type: RIGHT
Radius: 500.000 DOC: 11-27-33
Length: 116.402 Tangent: 58.465
Mid-0ord: 3.384 External: 3.407
Chord: 116.139 course: 97-44-56
Es: 3.407
PI 0+290.199 9245845 .2615 248601.4432
Length: 134.001 cCourse: 102-10-09
Delita: 2-14-56
Tangent Data
0+119.437 9245887.7808 248436.0589
0+237.203 9245858.4573 248550.1164
L.ength: 117.767 Course: 104-25-05
Circular Curve Data
TC 0+237.203 9245858.4573 248550.1164
RP 9248473.4188 249222.4083
cT 0+343.182 9245834 .0899 248653.2483
pelta: 02-14-56 Type: LEFT
Radius: 2700.000 DOC: 02-07-19
Length: 105.978 Tangent: 52.996
Mid-ord: 0.520 External: 0.520
Chord: 105.971  Course: 103-17-37
Es: 0.520
PT 0+424.187 9245817.0139 248732.4336
Length: 234.433 course: 106-13-32
Delta: 4-03-23
Tangent Data
0+343,182 9245834.0899 248653 .2483
0+371.068 9245828.2115 248680.5079
Length: 27.886  Course: 102-10-09
Page 1
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TC
T

0+371.068
0+477.262

Delta:
Radius:
Length:

Mid-ord:

Chord:

Es:

0+658.576

Length:
Delta:

0+477.262
0+604.222

Length:

0+604.222
0+712.856

pelta:
Radius:
tength:
Mid-Ord:
Chord:
Es:

0+839.188

Length:
Delta:

0+712.856
0+785.297

Length:

0+785.297
0+893.074

pelta:
Radijus:
Length:
Mid-0rd:
Chord:
Es:

1+014.951

Length:
Delta:

0+893.074
0+988.500

Length:

GEBANG

Circular Curve Data

04-03-23
1500.000
106.194
0.940
106.172
0.940

180.687
5-11-13

Tangent Data

126.960

Type:
DOC:
Tangent:
External:
course:

Course:

Circular Curve Data

05-11-13
1200.000
108.634
1.229
108.597
1.230

175.769
1-32-38

Tangent Data

72.441

Type:
DOC:
Tangent:
External:
course:

Course:

Circular Curve Data

01-32-38
4000.000
107.777
0.363
107.774
0.363

0-45-28

Type:
DOC:
Tangent:
External:
course:

Ccourse!:

27

0245828.2115
9244361.9177
9245802.1714

RIGHT

03-49-11

53.119

0.940

104-11-51

9245751.5087
111-24-45

9245802.1714
9245766.6963
106-13-32

9245766.6963
9244614.4934
9245731.6652

RIGHT

04-46-29

54.354

1.230

108-49-08

9245685.5438
112-57-22

9245731.6652
9245705.2186
111-24-45

9245705.2186
9241981.3126
9245664.5245

RIGHT

01-25-57

53.892

0.363

112-11-04

9245616.9888
113-42-50

9245664.5245
9245627.3054
112-57-22

248680.
248364.
248783.

248783.
248905,

248905.
248570,
249008,

249008.
249075.

249075.
247615.
249175.

249175,
249263.

5079
3079
4372



. GEBANG
Circular Curve Data

TC 0+988.500 09245627.3054 249263.2371
RP 0241944,0935 247703.1249
CcT 1+041.401 9245606.3511 249311.8105
Delta: 00-45-28 Type: RIGHT
Radius: 4000.000 DOC: 01-25-57
Length: 52.901 Tangent: 26.451
Mid-ord: 0.087 External: 0.087
Chord: 52.900 Course: 113-20-06
Es: 0.087
PI 1+142.711 9245565.6071 249404 ,5663
Tangent Data
1+041.401 9245606.3511 249311.8105
1+142.711 9245565.6071 249404 ,5663
Length: 101.310 Course: 113-42-50
Page 3
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GEBANG FLYOVER
Location
Design Speed
Pl-1, Sta
Radii of Curve
Super elevation
Horizontal Curve length

Spiral length { Ls )
Ls=Vrtf3.6 —=2sec.
Ls=WA e, +e, )

Widening {w )

Design Speed
Pl-2, Sta
Radii of Curve
Super elevation
Horizontal Curve length

Spiral length {Ls )
Ls=Vrtf3.6 - =2sec.
Ls=WAT4e +e,)

Widening (w )

Design Speed
PI-3, Sta
Radii of Curve
Super elevation
Horizontal Curve fength

Spiral length ( Ls )
Ls=Vr't/3.6 —i{=2sec.
Ls=W'a" Yo, +e,)

Widening (w )

Design Speed
Pl-4, Sta
Radii of Curve

(Vr)
(R,)

(er)
(Lch)

(Vr)
{R:)

(er)
(Ley)

(vr})
(Rr)

(er)
(L:h)

(vr)

(R:)

Gebang
40
0+061,50
500
21
11

22222
29,520

60
0+290,199
2700
2
0

33,333
28,800

60
0+424,187
1500
2
0

33,333
28,800

60
0+658,576
1200

Page 1/2

29

km/nr

%
m

3 3

km/fhr

%

3

km/hr

=2

km/hr

m

From table RSNI T-14-2004/P29 (o interpolation}
21
25

Ry

A
w

50 ey
0 e,
100 Ae
1200 0,005
36

04

A

-t

Ly

Lia
{Lp-brz)

200

From table RSNI T-14-2004/P37 (to interpolation)

wy
W
(wi-w)

From table RSNI T-14-2004/P29 (to interpolation)

2
2
0

A

-1

Lo

Ly
{Lpy b pe)

200

From table RSNI T-14-2004/P37 (o interpolation)

R 1 3000 X
R 2 2500 2]

(R:-R;) 500 Ae
A 14200 0,005
w 3.6
Wy 0
Wy 0

{wy-wy) 0

From table RSNI T-14-2004/P29 {io interpolation)
NC
NC

0

A

-1

Lot

Ly
{Lnt-Lpz)

200

From table RSNI T-14-2004/P37 {to interpolation}

Ry 1500 ey
R, 1500 3]
{R 1 'Rz) 0 Ae
A 11200 0,005
w 36
Wy 0
Wa 0
(wrwp) 0

1
13



Location
Design Speed
Super elevation
Horizontal Curve length

Spiral length { Ls }
Ls=Vr*t/3.6 —i=2sec.
Ls=WA " He +e )

Widening (w )

Design Speed
PI-5, Sta
Radii of Curve
Super elevation
Horizontal Curve length

Spiral length {Ls )
Ls=Vr't/3.6 —t=2sec.
Ls=WA " Ye,+e,)

Widening (w )

Design Speed
PI-6, Sta
Radii of Curve
Super elevation
Horizontal Curve length
Lh=0.278*Vr't —»t=bsec.
Spiral {ength (Ls )
Ls=Vr't/3.6 —t=2sec.
Ls=W*A T %@, +e,)

Widening {w }

(Vr)
{e;)
“-ch)

{vr)

(R,)
{e, )
“-ch)

(Vr)

{Re)
(e,)
(Ley)

Gebang
40

12

33,333
28,800

€0
0+839,188
4000
2
0

33333
28,800

40
1+014,951
4000
2
0
66,72

22,222
28,800

Page 212

30

kmihr

%
m

3

kmhr

m
%
m

km/br

=

m

3 3

3

From table RSNI T-14-2004/P29 {to interpolation)
Ry 1200 ey RC Ly
R, 1200 e, RC )
{R{-R;) 0 Ae 0 (tw-lnl

A 11200 0005 A" 200
W 36
From table RSNI T-14-2004/P37 {tp interpolation)

Wy 4]
Wy 0
(wy-wy) 0

From table RSN! T-14-2004/P23 (to interpolation)
Ry 4000 ey NC Lo
R, 4000 e, NC Ly
{Ri1-R3) 0 Ae 0 (Ly-Lw)

A 14200 0,005 A7 200
W 36
From table RSNI T-14-2004/P37 (ip interpolation}

wy 0
Wy 0
{wywa) 0

From table RSNI T-14-2004/P29 {to interpotation)
R, 8000 e 2 Lyt
R; 3000 ey 2 Ly
(R¢-R;) 3000 Ae 0 {Las-Lpa)

A 1200 0005 A 200
w 36

From table RSNI T-14-2004/P37 (tp inferpolation)
Wy 0

W 0

{wrwg) 0

12
i2



PETERONGAN

Horizontal Alignment Station and Curve Report.
Alignment: FO-0IMEI
DesC: PETERONGAN FO

Desc. Station Spiral/curve Data Northing Easting
PI -04020.471 - 9166445.992 640936.098
Length: 112.194  Course 109-29-35
PI 0+091.723 9166408.554 641041.861
Length: 418.897 Course 116-44-01

Delta: 7-14-26
Tangent bData
-0+020.471 9166445.992 640936.098
-0+003.182 9166440.223 640952.396
Length: 17.289 Course 109-29-35
Circular Curve Data
TC -04003.182 9166440.223 640952 .396
cC 9165026.199 640451.860
cT 0+186.375 9166365.862 641126.621
Delta: 07-14-26 Type: RIGHT
Radius: 1500.000 DOC: 03-49-11
Length: 189.557 Tangent: 94.905
Mid-ord: 2.993 External: 2.999
Chord: 189.431 Course: 113-06-48
Es: 2.999
PI-2 0+510.367 9166220.117 641415.981
Length: 201.494 Course: 126-31-17
Delta: 9-47-16
Tangent Data
0+186.375 9166365.862 641126.621
0+441.868 9166250.931 641354.804
Length: 255.492 Course: 116-44-01
: Circular Curve Data
TC 0+441.868 9166250.931 641354.804
cC 9165536.444 640294 ,931
cT 0+578.533 9166179.352 641471.029
Delta: 09-47-16 Type: RIGHT
Radius: 800.000 DOC: 07-09-43
Length: 136.665 Tangent: 68.499
Mid-ord: 2.917 External: 2.927
Chord: 136.499 course: 121-37-39
ES: 2.927
PI-3 0+711.528 9166100.203 641577.909
Length: 238.040 course 131-39-55
Delta: 5~-08-38
Tangent Data
0+578.533 9166179.352 641471.029
0+666.608 9166126.936 641541.810
Length: 88.076 Course: 126-31-17
Page
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TC 0+666.608
cT 0+756.387

Delta:
rRadius:
Length:

Mid-ord:

Chord:

ES:

0+756.387
0+949.507

Length:

PETERONGAN

Circular Curve Data

05-08-38 Type:
1000.000 DoC:
89.779 Tangent:
1.007 External:

89.749 Course:

1.008

Tangent Data
193.120 course:
pPage 2

32

9166126.936
9165323.301
9166070.342
RIGHT
05-43-46
44,920
1.008
129-05-36

9166070.342
9165941.959
131-39-55

641541.810
640946.687
641611.465

641611.465
641755.734



PETERONGAN FLYOVER

Location
Design Speed
Pi-1, Sta
Radii of Curve
Super Elevation
Horizontal Curve length

Spiral length { Ls }
Ls=Vr*t/3.6 —t=2sec.
Ls=W*A " Ye,+e,)

Widening { w }

Design Speed
Pl-2, Sta
Radii of Curve
Super Elevation
Horizontal Curve length

Spiral length ( Ls )
Ls=Vr'y3.6 —f2sec.
Ls=W*A T *e,+2,)

Widening (w )

Design Speed
Pl-3, Sta
Radii of Curve
Super Elevation
Horizontal Curve length

Spiral length { Ls }
Ls=Vr't/3.6 —(=2sec.
Ls=W*A ' ¥(e +e,)

Widening (w )

Peterongan
(Vr) 40
0+091,723
(R 1500
(e, ) : 2
{Len} 0
22222
24,048
0
(Vr) 60
0+510,367
{R,) : 800
(e, ) : 25
(L) 15
33,333
27,054
0
(vr) 60
0+711,528
(R:) 1000
{e,) 21
(Len) 13
33,33
24,6492
0
Page 1/1

33

kmihr

=

3

km/hr

m
%
m

3

kmir

m
%
m

3

3

From table RSNI T-14-2004/P29 ({to interpolation)
Ry 1500 ey 2 Ly
R, 1400 e, 2 Ly
{(Ry-R;) 100 Ae 0 (Lp-Lpgl)

A 1167 000598 A 167
W 3.6

From table RSNI T-14-2004/P37 {to interpolation)
w, 0
W2

(wywy) 0

From table RSNI T-14-2004/P29 (to inlerpolation}
R 800 e 25 Lyt
R B0 e 25 L
(Riy-Rz) 0 Ae 0 (LwLp)

A 1167 000599 A" 167
W 36

From table RSNI T-14-2004/P37 (to interpolation)
W, 0
W,

{wy-wy) 0

From table RSNI T-14-2004/P29 (to interpolation)
Ry 1000 ey 21 Ly
R, 1000 e, 2.1 Ly
{R-R;) 0 Ae 0 (Larln)

A 1167 0,00598 A 167
w 38

From table RSNI T-14-2004/P37 (to interpolation)
Wy
Wy 0

{w-wa) 0

16
15

13
13



Horizontal Alignment Station and Curve Report.

Alignment: TANGGULANGIN_ALT-2

TANGGULANGIN

Desc:

Desc., Station spiral/Curve bata Northing Easting
PI 0+000 9168934.353 688323.973
Length 12.282 Course 12-34-33
PI 0+012.282 9168946.341 688326.647
Length: 266.229 Course 11-28-46

Delta: 1-05-47
Circular Curve Data
TC 0+000 9168934.353 688323.973
RP 9169213.861 687071.037
cT 0+024.564 9168958.377 688329.092
Delta: 01-05-47 Type: LEFT
Radius: 1283.735 DOC: 04-27-48
Length: 24.564 Tangent: 12.282
Mid-ord: 0.059 External: 0.059
Chord: 24.563 Course: 12-01-39
Es: 0.059
PI 0+278.510 9169207.244 688379.631
Length: 297 .484 Course 9-10-10
Delta: 2-18-36
Tangent Data
0+024.564 9168958.377 688329.092
04+238.187 9169167 .727 688371.606
Length: 213.623  Course: 11-28-46
Circular Curve Data
TC 0+238.187 9169167.727 688371.606
RP 9169565.758 686411.613
cT 0+318.823 9169247.053 688386.057
pDelta: 02-18-36 Type: LEFT
Radius: 2000.000 DOC: 02-51-53
Length: 80.637 Tangent: 40.324
Mid-ord: 0.406 External: 0.406
chord: 80.631 Course: 10-19-28
Es: 0.406
PI 0+575.983 9169500.926 688427.036
Length: 116.808 course 27-03-52
Deita: 17-53-42
Tangent Data
0+318.823 9169247.053 688386.057
0+520.963 9169446.609 688418.268
Length: 202.140 Course: 9-10-10
Spiral Curve Data: CLOTHOID
TS 0+520.963 9169446. 609 688418.268
SPI 9169466.357 688421.456
SC 0+550.963 9169476.120 688423.639
Length: 30.000 L Tan: 20.004
Page 1
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s5C
SPT
TC

Radius:
Theta:
x:

Y.
Chord:
Ts:

0+550.963
0+591.269

pelta:
Radius:
Length:
Mid-ord:
Chord:

0+591.269
0+636.821

Length:
Radius:
Theta:
X:

Y:
Chord:
Ts:

0+692.080

Length:
Delta:

0+636.821
0+682.372

Length:
Radius:
Theta:
X:

Y:
Chord:
Ts:

0+682.372
0+710.599

Delta:
Radius:
Length:

Mid-0Ord:

Chord:

0+710.599
0+740.599

Length:

250.000
3-26-16
29,989
0.600
29.995
55.020

TANGGULANGIN

S Tan:
P
K:
Az
course:

Circular Curve Data

09-14-15
250.000
40.306
0.812
40.262
3.331

Type:
DOC:
Tangent:
External:
course:

10.003
0.150
14.998
86.603
10-18-55

9169476.120
9169421.554
0169514.576

RIGHT

22-55-06

20.197

0.814

17-13-33

spiral Curve Data:; CLOTHOID

45.552
250.000
5-13-11

45.514

1.382

45.535

61.548

188.889
15-07-36

9169514.576
9169528.681
9169555.735

30.381

15.196

0.346

22.769

106.714

25-19-28

9169604.943
11-56-15

spiral Curve Data: CLOTHOID

45.552
250.000
5-13-11

45.514

1.382

45.535

55.260

Al
Course:

Circular Curve Data

06-28-09
250.000
28.227
0.398
28.212
2.445

Type:
DOC:
Tangent:
External:
Course:

9169596.894

9169555.735
9169582.789

30.381
15.196
0.346
22.769
106.714
25-19-28

9169596.894
9169689.916
9169623.631

LEFT

22-55-06

14.129

0.399

18-36-36

Spiral Curve Data: CLOTHOID

30.000

L Tan:

Page 2
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9169623.631

9169633.276

9169652.3847
20.004

688423.
688667 .
688435,

688435.
688441.
688455.

688455.
688468.
688474.

688474,
688242.
688483.

688483,
688486.
688490.



Radius:
Theta:
X:

Y:
Chord:
Ts:

0+880.525

Length:
Delta:

0+740.599
0+829.193

Length:

0+829.193
0+931.499

belta:
Radius:
Length:
Mid-ord:
Chord:
Es:

1+017.218

Length:
Delta:

0+931.499
0+973.718

Length:

0+973.718
1+060.499

Delta:
Radius:
Length:

Mid-ord:

Chord:

Es:

1+060.499
1+130.029

Length:

TANGGULANGIN

250.000 S Tan:
3-26-16 P:
29.989 K:
0.600 Al
29.995 course:
48.963
137.051 course
11-43-25
Tangent Data
88.593 Course:

Circular Curve Data

11-43-25 Type:
500.000 DOC:
102.307 Tangent:

2.614 External:

102.128 course:
2.628

113.030 Course
9-56-40
Tangent Data

42.219 course:

Circular Curve bata

09-56-40 Type:
500.000 DoC:
86.781 Tangent:
1.882 External:
86.672 course:

1.889

Tangent Data
69.530 course:
Page 3
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10.003
0.150
14.998
86.603
13-05-01

9169789.747
0-12-51

9169652.847
9169739.525
11-56~15

9169739.525
9169842.948
9169841.079

LEFT

11-27-33

51.333

2.628

6-04-33

9169926.797
10-09-30

9169841.079
9169883.298

9169883.298
9169881.429
9169969.615

9169969.615
9170038.055
10-09-30

688490.
688508.

688508.
688019.
688519.

688519.
688519.

688519.
689019,
688527.

688527.
688539.



TANGGULANGINFLYOVER

Location
Design Speed
Pl-1, Sta
Radii of Curve
Super Elevation
Horizontal Curve length

Spiral length [ Ls )
Ls=Vr't/3.6 »t=2sec.
Ls=W*A "4 +e,)

Widening { w )

Design Speed
PI-2, Sta
Radii of Curve
Super Elevation
Horizontal Curve length

Spiral length ( Ls )
Ls=Vr't/3.6 —t=2sec.
Ls=W'a " e, +e,)

Widening { w )

Design Speed
Pl-3, Sta
Radii of Curve
Super Elevation
Horizontal Curve length

Spirat length { Ls )
Ls=Vr't/3.6 —f=2sec.
Ls=W'A " *e +e,)

Widening (w )

Design Speed
Pl-4, Sta

(Vr)
{Re)

(er)
(Lew )

{vr)
(Re)

{e)
(Lch)

{Vr)
(Rr)

{e;)
(Lch)

(Vr)

1 Tanggulangin

40
0+012,282
1283,735
2
0

22,222
21,600

40
0+278,510
2000
2
0

22,222
21,600

50
0+575,983
250
4.2
23

27,778
33,480

0.1

50
0+892,080

Page 1/2
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km/hr

m
%
m

3

km/hr

=

km/hr

=

kmfhre

From table RSNI T-14-2004/P29 {to interpolation)

Ry
R,
{R-Rj)

A
w

1300 ey 2
1200 e 2
100 Ag 0

1150 000867 A
3,6

Ly

Lpz
{LarLgz)

150

From table RSNI T-14-2004/P37 (1o interpolation)

Wy
W
{wy-wa)

From table RSNI T-14-2004/P29 (to interpolation)

Ry
R,
{Ri-Re)

A
w

2000 ey 2
1500 e, 2
500 Ae 0

1150 000867 A"
36

L
Lh?
(Lpi-Lya)

150

From table RSNI T-14-2004/P37 (fo interpolation)

Wy
W

fwy-wy)

From table RSNI T-14-2004/P28 (to interpolation)

Ry

A
w

250 e 4,2
200 e, 47
50 Ae 05

1150 000867 A"
36

Ly

Liz
{L ot L n2)

150

From table RSNI T-14-2004/P37 (o interpolation)

Wi
w;
{wywy)

0.1
01
0

23
2%
-3



Location

Design Speed {Vr)
Radii of Curve {R,)
Super Elevation (e, )

Horizontal Curve length (L )

Spiral length ( Ls )
Ls=Vr't/3.6 —t=2sec,
Ls=WA T e, +e,)

Widening (w )
Design Speed (Vr}
Pl-5, Sta
Radii of Curve (R
Super Elevation (e, )

Horizontal Curve length (L. )

Spiral length ( Ls }
Ls=Vr/3.6 —t=2sec.
Ls=W'A T4, +e,,)

Widening (w )
Design Speed (vr)
PI-6, Sta
Radii of Curve (R,)
Super Elevation (e, )

Horlzontal Curve length (L. )
Spiral length ( Ls )
Ls=Vr'tfd.6 —t=2sec.
Ls=W*A "4, e ,)

Widening {(w )

: Tanggulangin

40 km/hr
250 m
4,20 %
23,00 m
27,778 m
33,480 m
0 m

50 kmfr

0-+880,525

500 m
280 %
15,00 m
27,778 m
25,920 m
0 m

40 km/r

1+017,218
500 m
210 %
11,00 m
22,222 m
22,140 m
0 m
Page 2/2
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From table RSNE T-14-2004/P28 (to interpolation)

250 e 42 Ly
200 ey 47 Lo
50 Ae 05 {Lui-Lpe)

1150 000867 A" 150
36

From table RSNI T-14-2004/P37 {tp interpolation)

From table RSNI T-14-2004/P29 (to interpolation)

500 ey 28 L ny
400 €3 33 Lia
100 Ae ‘0,5 (L W -L h?)

1M50 000667 A 150
3.6

From table RSNI T-14-2004/P37 {ip interpolation)

0

From table RSNI T-14-2004/P29 (to interpolation)

500 ey 21 Ly
400 2, 25 Ly
100 Ae 04 {Lp-Le)

1150 000867 A 150-
3.6

From table RSNI T-14-2004/P37 (tp interpolation)

23
26
-3

15
18

11
13
-2



2. PAVEMENT THICKNESS DESIGN REPORT

2.1 SUMMARY
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2.2 PAVEMENT THICKNESS DESIGN IN MERAK FLYOVER
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MERAK FLYOVER ( AT GRADE ) (2/4)
CALCULATION OF STRUCTURAL NUMBER (SN) TOTAL, DESIGN LIFE = 10 YEARS

USED FORMULA

log (ESA Kumulative,) (ZrSo)+((9.36"LOGEN+1))-0.2)+(GH(0.4+(1094/(SN+1)45. 19)}))

+({2.32*(LOG(MI))-8.07)))

Gt.

log{(Py-Py)/(4.2-1.5))

Loss of Serviceability due to swelling = 0.00335*Vr'P8(1-e*(-at)}

PARAMETER
Reliability 80 % (Table 2.2, page II-9, AASHTO 1983)
During construction
n 1
Roverall 80 %
Ratage = (Raveran) " 0.90 (Section 4.5, page 1-63, AASHTO 1993)
Standar Normal Deviate Zg -1.282 (Table 4-1, page 1-62 AASHTO 1993}
Standar Error (S0) 0.45 (Section 4.5, page I-63, AASHTO 1993)
initial Seviceability, Pg 4.2 (Section 4.5, page I-63, AASHTO 1993)
Final Seviceability, P, 2.5 (Section 4.5, page 1-63, AASHTO 1993)
CBR Subgrade 3.23 %
Resilient Modulus of Subgrade (Mr) 4845 (Mr = 1500CBR)
Loss of Serviceability due to roadbed swelling
Potential vertical rise (Vr) = 0.75 using Pl = 36.64 and minimum maisture
conditions - 5 ft thickness
Design Life, t = 10
Swell Rate Constant (8) = 0.12
Probability of Swell (P) = 100 %
l.oss of Serviceability = 0.176
Serviceability factor (Gt) = -0.201
Design Life = 10
ESA Cumulative,s = 68.487E+07
Structural Number ( Asumption ) = 7.271675247|
ESA Cumulative = 6.487E+07
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MERAK FLYOVER ( AT GRADE )

CALCULATION OF STRUCTURAL NUMBER (SN) ASPHALT LAYER

USED FORMULA

log (ESA Cumulative, ) ((Zr*So)+((9.36*LOG(SN+1))-0.2)+ (GH/(0.4+(1094/((SN+1)45.19))))

+((2.32*(LOG(Mr))-8.07)))

Gt = log{{Py-Py)/(4.2-1.5))
Loss of Serviceability due to swelling = 0.00335*Vr*P8(1-e*(-at))
PARAMETER
Reliability 80 % (Table 2.2, page II-9, AASHTO 1993)
During Construction
n 1
Rcverall 90
Rejage = (Roveran) ™ 0.90 {Section 4.5, page |-63, AASHTO 1993)
Standard of Normal Deviate Zz -1.282 (Table 4-1, page |-62 AASHTO 1993)
Standard Error (So) 0.45 {Section 4.5, page 1-63, AASHTO 1993)
Initial Seviceability, Py 42 {Section 4.5, page |-63, AASHTO 1993}
Final Seviceability, P, 25 {Section 4.5, page I-63, AASHTO 1993}
CBR Subbase 80 %
Resilient Modulus of Subgrade (Mr) 120000

Loss of Serviceabllity due to roadbed swelling

Potential vertical rise (\Vr) = 0.756

Design Life, t = 10

Swell Rate Constant (6) = 0.12
Probability of Swell (P} = 100 %

Loss of Serviceability = 0.176

Serviceability factor (Gt) = -0.201

Design Life = 10

ESA Cumulative,g = 6.487E+07

Structural Number { Asumption) = | 2.389|

ESA Cumulative = 6.487E+07
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using Pl = 36.64 and minimum moisture
conditions - 5 ft thickness
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MERAK FLYOVER { AT GRADE ) (4/4)
DETERMINE THICKNEES DESIGN
FLEXIBLE PAVEMENT (DL = 10 YEAR)
Design Life = 10 year
Structural coefisient (a) :
1. Structural Number AC/Wearing Course (MS 1100 kg) per cm = 0.410
2. Structural Number AC/Binder Course (MS 1100 kg) per cm = 0.410
3. Structural Number AC Base {MS 900 kg) per cm = 0.300
4. Structural Number Subbase (kelas A) per cm = 0.132
Formula for SN value from granular materials
Base 0.249 * log{Egg) - 0.977
Subbase : 0.227 * log{Egg) - 0.839
CBR Mr E
Sub grade 5% 7500 psi 19000 psi
Subbase 80 % 120000 psi
Drainage coefisient for Base Course, good condition { assumption )
Present of time Pavement to moisture level > 25% 1.00

Result Calculation

SN, (asphalt Wearing Binder

SN, SN, layer) {AC) (AC)
{inch) (inch} {inch) (cm) (cm)
Thicknees Every Layer : 7.272 - 2.389 4 6

Thicknees of Subbase (Class A) =

SN = a41Dqq + 243045 + 8,0, + 3304
(0.410%6) + (0.4108) + (0.300*10) + (0.132*50)
= 18.58 cm
SN = 7.317 inch >

45

7.272 inch

AC Base Subbase

(Class A)

(cm) (cm)

10 86.13678

OK!
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MERAK FLYOVER (FLYOVER)

CALCULATION OF STRUCTURAL NUMBER (SN) TOTAL, DESIGN LIFE =10 YEARS

USED FORMULA

log (ESA Kumulativeg)

Loss of Serviceability due to swelling

PARAMETER

Reliability
During construction
n

Rtwerall
R = (R 1n
stage ~ ( overall)

Standar Normal Deviate Zg
Standar Error (So)

Initial Seviceability, Py
Final Seviceability, P,

CBR Subgrade
Resilient Modulus of Subgrade (Mr)

Gt

Loss of Serviceability due to roadbed swelling

Potential vertical rise (Vr)

Design Life, t
Swell Rate Constant (6)
Probability of Swell (P)

Loss of Serviceability

Serviceability factor (Gt)

Design Life
ESA Cumulative,s

Structural Number { Asumption )

ESA Cumulative

nonnu n

n

((Zr*So)+((9.36"LOG(SN+1))-0.2)+(Gt/(0.4+(1094/((SN+1)*5.19)))

+((2.32*(LOG(Mr))-8.07)))

log((Pg-P)/(4.2-1.5))

0.00335*Vr*P8(1-e"(-at))

90 %

90 %
0.80
-1.282
0.45

4.2

2.5
5%

7500

0.75
10
0.12
100 %
0.176
-0.201

10
3.040E+07

5.784937644|

3.040E+07
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(Table 2.2, page 11-9, AASHTO 1993)

(Section 4.5, page I-63, AASHTO 1993)
(Table 4-1, page 1-62 AASHTO 1983)
(Section 4.5, page I-63, AASHTO 1993)

(Section 4.5, page 1-63, AASHTO 1993)
{Section 4.5, page I-63, AASHTO 1993)

{Mr = 1500CBR)

using Pl = 36.64 and minimum moisture
conditions - 5 ft thickness



MERAK FLYOVER (FLYOVER) (3/4)
CALCULATION OF STRUCTURAL NUMBER (SN) ASPHALT LAYER

USED FORMULA

fog (ESA Cumulativesg) ((Zr*S0)+((9.36*LOG(SN+1))-0.2)+(Gt/(0.4+(1094/((SN+1)45.19))))
+(2.32(LOG(Mr)-8.07)))

Gt = log{(Py-Py/(4.2-1.5))
Loss of Serviceability due to swelling = 0.00335*"Vr*P8(1-e™-at))
PARAMETER
Reliability 90 % (Table 2.2, page |I-3, AASHTO 19893)
During Construction
n 1
Rcl\mrall 90
Retage = (Roverall) " 0.90  (Section 4.5, page I-63, AASHTO 1993)
Standard of Normal Deviate Zg -1.282 (Table 4-1, page |-62 AASHTO 1983)
Standard Error (So) 0.45 (Section 4.5, page 1-63, AASHTO 1993)
Initial Seviceability, Py 4.2 (Section 4.5, page I-63, AASHTO 1993)
Final Seviceability, P, 2.5 {Section 4.5, page 1-63, AASHTO 1993}
CBR Subbase 80 %
Resilient Modulus of Subgrade (Mr) 120000

Loss of Serviceability due to roadbed swelling

Potential vertical rise (Vr) 0.75 using Pl = 36.64 and minimum moisture

conditions - 5 ft thickness

Design Life, t = 10

Swell Rate Constant (8) = 0.12
Prabability of Swell (P) = 100 %

Loss of Serviceability = 0.176

Serviceability factor (Gt) = -0.201

Design Life = 10

ESA Cumulative;g = 3.040E+07

Structural Number ( Asumption) = | 2.104]

ESA Cumulative = 3.040E+07
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MERAK FLYOVER (FLYOVER) (414)
DETERMINE THICKNEES DESIGN

FLEXIBLE PAVEMENT (DL = 10 YEAR)
Design Life = 10 year

Structural coefisient (a) :
1. Structural Number AC/Wearing Course (MS 1100 kg) per cm
2. Structural Number AC/Binder Course (MS 1100 kg) per cm
3. Structural Number AC Base (MS 900 kg) per cm
4. Structural Number Subbase (kelas A) per cm

0.410
0.410
0.300
0.132

moonon

Formula for SN value from granular materials
Base : 0.249 * log{Egg) - 0.977
Subbase : 0.227 * log(Egg) - 0.839

CBR Mr E
Sub grade 5% 7500 psi 19000 psi
Subbase 80 % 120000 psi

Drainage coefisient for Base Course, good condition { assumption )
Present of time Pavement to moisture level > 25% 1.00

Result Calculation

SN (asphalt Wearing Binder AC Base Subbase

SN, SN, - layer) (AC) {AC) {Class A)
{inch) (inch) {inch) {cm) {cm) {cm) {cm)
Thicknees Every Layer: 5.785 - 2104 4 6 10 57.52835
Thicknees of Subbase (Class A) = 53 cm
SN = a11D11 + a12D12 + azDz + 33D3
(0.410%6) + (0.410*8) + (0.300*10) + {0.132*52 5)
= 14.76 cm
SN = 5.809 inch > 5.785 inch OK!
4
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2.3 PAVEMENT THICKNESS DESIGN IN BALARAJA

FLYOVER
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BALARAJA FLYOVER ( AT GRADE )
CALCULATION OF STRUCTURAL NUMBER (SN} TOTAL, DESIGN LIFE = 10 YEARS

USED FORMULA

log (ESA Kumulative,g)

Loss of Serviceability due to swelling

PARAMETER

Reliability

During construction
n

Romara!l

Rstage = (Roverall)
Standar Normal Deviate Z

Standar Error (So)

in

Initial Seviceability, Pq

Final Seviceabhility, P,
CBR Subgrade
Resilient Modulus of Subgrade (Mr)

Gt

i

Loss of Serviceability due to roadbed swelling

Potential vertical rise (Vr)
Design Life, t

Swell Rate Constant (0)
Probability of Swell {P)

Loss of Serviceability

nmnn Il

Serviceability factor (Gf) =

' Design Life =
ESA Cumulative,s =

Structural Number { Asumption) =

ESA Cumulative =

log{(Py-P)/(4.2-1.5))

90 %

90 %
0.90
-1.282
0.45

4.2

2.5

5.61 %
8415

0.76
10
0.12
100 %
0.176
-0.201

10
2.321E+07

5.377080433]

2.321E+07

52

((Zr*So)+((9.36*LOG(SN+1))-0.2)+(G/(0.4+(1094/(SN+1)5.19)))
+{(2.32*(LOG(Mr))-8.07)))

0.00335*Vr*P8(1-e*(-at))

(Table 2.2, page 1I-9, AASHTO 1993)

(Section 4.5, page 1-63, AASHTO 1993)
(Table 4-1, page |-62 AASHTO 1993)
(Section 4.5, page |-63, AASHTO 1993}

(Section 4.5, page |-63, AASHTO 1993)
(Section 4.5, page |-63, AASHTO 1983)

(Mr = 1500CBR)

using Pl = 36.64 and minimum moisture
conditions - 5 ft thickness



BALARAJA FLYOVER ( AT GRADE ) (3/4)
CALCULATION OF STRUCTURAL NUMBER (SN) ASPHALT LAYER

USED FORMULA
log (ESA Cumulative;g) ((Zr*So)+((2.36" LOG(SN+1))-0.2)+(G/(0.4+(1094/({SN+1)"5.19))))
+{(2.32*(LOG({Mn))-8.07)))

Gt = log({Po-Py/(4.2-1.5))
Loss of Serviceability due to swelling = 0.00335*Vr*P8(1-e*{-at))
PARAMETER
Reliahility 90 % (Table 2.2, page II-9, AASHTO 1993)
During Construction
n 1
Rovem" 20
Rastage = (Roverat) ™ 0.90 (Section 4.5, page 1-63, AASHTO 1993)
Standard of Normal Deviate Z -1.282 (Table 4-1, page |-62 AASHTO 1993)
Standard Error (So) 0.45 (Section 4.5, page |-63, AASHTO 1993)
Initial Seviceability, Py 4.2 (Section 4.5, page 1-63, AASHTO 1993)
Final Seviceability, P, 2.5 (Section 4.5, page |-63, AASHTO 1983)
CBR Subbase 80 %
Resilient Modulus of Subgrade (Mr) 120000

Loss of Serviceability due to roadbed swelling

Potential vertical rise {\r) 0.75 using Pl = 36.64 and minimum moisture

conditions - 5 ft thickness

Design Life, t = 10

Swell Rate Constant (6) = 0.12
Probability of Swell (P} = 100 %

Loss of Serviceability = 0.176

Serviceability factor (Gt) = -0.201

Design Life = 10

ESA Curmulative,g = 2.321E+07

Structural Number { Asumption ) = | 2,010}

ESA Cumulative = 2.321E+07
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BALARAJA FLYOVER ( AT GRADE ) (4/4)
DETERMINE THICKNEES DESIGN
FLEXIBLE PAVEMENT (DL = 10 YEAR)
Design Life = 10 year
Structural coefisient (a) :
1. Structural Number AC/Wearing Course (MS 1100 kg) per cm = 0.410
2. Structural Number AC/Binder Course (MS 1100 kg) per cm = 0.410
3. Structural Number AC Base (MS 900 kg) per cm = 0.300
4. Structural Number Subbase (kelas A) per cm = 0.132
Formula for SN value from granular materials
Base 0.249 * log(Egg) - 0.977
Subbase : 0.227 * log(Egg) - 0.839
CBR Mr E
Sub grade 5% 7500 psi 19000 psi
Subbase 80 % 120000 psi
Drainage coefisient for Base Course, good condition ( assumption }
Present of time Pavement to moisture level > 25% 1.00

Result Calculation

SN; (asphalt Wearing  Binder

AC Base Subbase

SN, SN, layer) (AC) {AC) (Class A)
{inch) {(inch) (inch) {cm) (cm) {cm) {cm)
Thicknees Every Layer : 5.377 - 2.010 4 6 10 49.68018
Thicknees of Subbase (Class A) =
SN = ayDqg + @42D4p + @202 + @30,
{0.410%6) + (0.410%8) + (0.300%10) + (0.132*50)
= 13.70 cm
SN = 5.394 inch > 5.377 inch CK!
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BALARAJA FLYOVER (FLYOVER)

CALCULATION CF STRUCTURAL NUMBER (SN) TOTAL, DESIGN LIFE = 10 YEARS

USED FORMULA

log (ESA Kumulative,g)

Loss of Serviceability due to swelling

PARAMETER

Reliability
During construction
n

Ru\rerall

_ 1in
Rsiage - (Roverall)

Standar Normal Deviate Zg
Standar Error (So)

Initial Seviceability, Py

Final Seviceability, P,
CBR Subgrade
Resilient Modulus of Subgrade (Mr)

Gt

Loss of Serviceability due to roadbed swelling

Potential vertical rise {Vr)
Design Life, t

Swell Rate Constant (6)
Probability of Swell (F)

Loss of Serviceability

LI . 1

Serviceability factor (Gt) =

Design Life =
ESA Cumulative,g =

Structural Number ( Asumption) =

ESA Cumulative =

log{{Pq-Py)/(4.2-1.5))

90 %

90 %
0.90
-1.282
0.45

4.2

25
5%

7500

0.75
10
0.12
100 %
0.176
-0.201

10
2.118E+07

5.508499978|

2.118E+07

56

((Zr*So)+((9.36*LOG(SN+1))-0.2)+(GH/(0.4+(1094/((SN+1)45,19))))
+((2.32*(LOG(M))-8.07)))

0.00335*"Vr*P8(1-e"(-at}))

(Table 2.2, page II-9, AASHTO 1993)

(Section 4.5, page 1-63, AASHTO 1993)
(Table 4-1, page -62 AASHTO 1993)
(Section 4.5, page 1-63, AASHTO 1993)

(Section 4.5, page |-63, AASHTQ 1993)
(Section 4.5, page |-63, AASHTO 1993)

{Mr = 1500CBR)

using Pl = 36.64 -and minimum moisture
condifions - 5 ft thickness



BALARAJA FLLYOVER (FLYOVER)
CALCULATION OF STRUCTURAL NUMBER (SN) ASPHALT LAYER

USED FORMULA

log (ESA Cumulative;s)

Gt

Loss of Serviceability due to swelling

PARAMETER

Reliability

During Construction

n

Roverall

Rstage = (Roverall)"n

Standard of Normal Deviate Zg
Standard Error (So)

Initial Seviceability, Pg
Final Seviceability, P,

CBR Subbase
Resilient Modulus of Subgrade (Mr)

Loss of Serviceability due to roadbed swelling

Potential vertical rise (Vr)
Design Life, t

Swell Rate Constant (6)
Probability of Swell {P)
Loss of Serviceability

Serviceability factor (Gt)

Design Life
ESA Cumulative g

Structural Number { Asumption )

ESA Cumulative

IEonmn I

log{{Pe-P:)/(4.2-1.5))

90 %

1

90
0.90
-1.282
0.45

42

25

80 %
120000

0.75
10
0.12
100 %
0.176
-0.201

10
2.118E+07

1.979]

2.118E+07

57

((Zr*S0)+((9.36"LOG(SN+1))-0.2)+(GH/(0.4+(1094/((SN+1)*5.19))))
+({2.32"(LOG(Mr))-8.07)))

0.00335"VrP8(1-e"(-at))

(Table 2.2, page 11-9, AASHTO 1993)

{Section 4.5, page 1-63, AASHTO 1993)
{Table 4-1, page 1-62 AASHTO 1993)
{Section 4.5, page {-63, AASHTO 1993)

{Section 4.5, page 1-63, AASHTO 1993)
{Sectlion 4.5, page |-63, AASHTO 1993)

using Pl = 36.64 and minimum moisture
conditions - 5 ft thickness

(3/4)



BALARAJA FLYOVER (FLYCVER)
DETERMINE THICKNEES DESIGN

FLEXIBLE PAVEMENT (DL = 10 YEAR)

Design Life = 10 year

Structural coefisient (a) :
1. Structural Number AC/Wearing Course (MS 1100 kg) per cm
2. Structural Number AC/Binder Course (MS 1100 kg) per cm
3. Structural Number AC Base (MS 900 kg) per cm

4. Structural Number Subbase (kelas A) per cm

Formula for SN value from granular materials

0.410
0.410
0.300
0.132

Base 0.249 * log(Egs) - 0.977
Subbase : 0.227 * log(Egg) - 0.839
CBR Mr
Sub grade 5% 7500 psi 19000 psi
Subbase 80 % 120000 psi

Drainage coefisient for Base Course, good condition ( assumption )
Present of time Pavement to moisture level > 25%

Result Calculation

SN, (asphalt Wearing  Binder

SNy SN, layer) {AC) (AC)
{(inch) (inch) (inch) {em) {cm)
Thicknees Every Layer: 5.508 - 1.979 4 6
Thicknees of Subbase (Class A) = 52.5 cm
SN = 843Dy + 312D4z + 220, + @305
{0.410"6) + (0.410*8) + (0.300*10) + (0.132*52.5)
= 14.03 cm
SN = 5.524 inch > 5.508 inch

58

(cm)

10

AC Base Subbase

(Class A)
(cm)

52.20901

(414}

1.00



24 PAVEMENT THICKNESS DESIGN IN NAGREG

FLYOVER
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NAGREG FLYOVER ( AT GRADE ) (2/14)
CALCULATION OF STRUCTURAL NUMBER {SN) TOTAL, DESIGN LIFE = 10 YEARS

USED FORMULA

log (ESA Kumulative,s) ((Zr*S0)+((9.36*LOG(SN+1))-0.2)+{GH/(0.4+(1094/((SN+1)45.19))))
+((2.32*(LOG(Mr))-8.07)))

Gt = log{{Po-P)/{4.2-1.5))
Loss of Serviceability due to swelling = 0.00335*Vr*P8(1-e"(-at))
PARAMETER
Reliability 90 % (Table 2.2, page 11-8, AASHTO 1993)
During construction
n 1
Rr.w'erall 90 %
Ratage = (Roveran) " 0.90 (Section 4.5, page |-63, AASHTO 1993)
Standar Normal Deviate Zg -1.282 (Table 4-1, page I-62 AASHTO 1993)
Standar Error {So) 0.45 (Section 4.5, page |-63, AASHTO 1993)
Initial Seviceability, Pg 4,2 {Section 4.5, page |-63, AASHTO 1993)
Final Seviceability, P, 2.5 {Section 4.5, page |-63, AASHTO 1983)
CBR Subgrade 4.26 %
Resilient Modulus of Subgrade (Mr) 6390 {Mr = 1500CBR}

Loss of Serviceability due to roadbed swelling

Potential vertical rise {Vr) 0.75 using Pl = 36.64 and minimum moisture

conditions - 5 ft thickness

Design Life, t = 10

Swell Rate Constant (8) = 0.12
Probability of Swell (P) = 100 %

Loss of Serviceability = 0.176

Serviceability factor (Gt) = -0.201

Design Life = 10

ESA Cumulative,g = 1.949E+07

Structural Number ( Asumption) =|  5.728481419]

ESA Cumulative = 1.949E+07

61



NAGREG FLYOVER ( AT GRADE )
CALCULATION OF STRUCTURAL NUMBER (SN) ASPHALT LAYER
USED FORMULA
log (ESA Cumulative,s) ((Zr*So}+((9.36*"LOG(SN+1))-0.2)+(GH/(0.4+(1094/((SN+1)45.19)}))
+({2.32*(LOG(Mn)-8.07))

Gt = log({(Po-P)/(4.2-1.5))
Loss of Serviceability due to swelling = 0.00335"Vr*P8(1-e*M-at))
PARAMETER
Reliability 90 % (Table 2.2, page (-9, AASHTO 1983)
During Construction
n 1
Roverall g0
Rstage = (Roveral) " 0.90  (Section 4.5, page I-63, AASHTO 1993)
Standard of Normal Deviate Zg -1.282 (Table 4-1, page |-62 AASHTO 1993)
Standard Error (So) . 0.45 {Section 4.5, page I-63, AASHTO 1993)
Initial Seviceability, Pg 4.2 {Section 4.5, page 1-63, AASHTO 1993)
Final Seviceability, P, 2.5 {Section 4.5, page 1-63, AASHTO 1993)
CBR Subbase 80 %
Resilient Modulus of Subgrade (Mr) 120000

Loss of Serviceability due to roadbed swelling

Potential vertical rise (V1) = 0.75

Design Life,t = 10

Swell Rate Constant (8) = 0.12
Probability of Swell (P) = 100 %

Loss of Serviceability = 0.176

Serviceability factor (Gt) = -0.201

Design Life = 10

ESA Cumuiativeg = 1.948E+07

Structural Number { Asumption } = | 1.951|

ESA Cumulative = 1.949E+07

62

using Pl = 36.64 and minimum moisture
conditions - 5 ft thickness

(314)



NAGREG FLYOVER ( AT GRADE ) (4/4)
DETERMINE THICKNEES DESIGN
FLEXIBLE PAVEMENT (DL = 10 YEAR)
Design Life = 10 year
Structural coefisient (a) :
1. Structural Number AC/Mearing Course (MS 1100 kg) per cm = 0.410
2. Structural Number AC/Binder Course {(MS 1100 kg) per cm = 0.410
3, Structural Number AC Base (MS 900 kg) per cm = 0.300
4. Structural Number Subbase (kelas A) per cm = 0.132
Formula for SN vaiue from granular materials
Base 0.24% * log{Egg) - 0.977
Subbase : 0.227 * log(Egg) - 0.839
CBR Mr E
Sub grade 5% 7500 psi 19000 psi
Subbase 80 % 120000 psi
Drainage coefisient for Base Course, good condition ( assumption )
Present of time Pavement to moisture leve| > 25% 1.00

Result Calculation

SNj(asphalt Wearing  Binder

SNy SN, layer) (AC) (AC)
{inch) (inch) (inch) (cmy} {cm}
Thicknees Every Layer : 5.728 - 1.951 4 6
Thicknees of Subbase (Class A) = 57.5 cm
SN = 211041 + 812Dy2 + 850 + @305
(0.410"6) + (0.410"8) + (0.300*10) + (0.132*57.5)
= 14.69 cm
SN = 5.783 inch > 5.728 inch
4

63

AC Base Subbase

(Class A)

(cm) {cm)

10 56.44199

OK!
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NAGREG FLYOVER (FLYOVER)

CALCULATION OF STRUCTURAL NUMBER (SN) TOTAL, DES!GN LIFE = 10 YEARS

USED FORMULA

log (ESA Kumulativeg)

Loss of Serviceability due to swelling

PARAMETER

Reliability

During construction

n

Ruverall

Rslage = (Roverall)”n

Standar Normal Deviate Zp
Standar Error (So)

Initial Seviceability, Py
Final Seviceability, P,

CBR Subgrade
Resilient Modulus of Subgrade (Mr)

Gt

Loss of Serviceability due to roadbed swelling

Potential vertical rise {Vr)
Design Life, t

Swell Rate Constant (0}
Probability of Swell (P}

Loss of Serviceability

n

Serviceability factor (Gf) =

Design Life =
ESA Cumulative,g =

Structural Number ( Asumption) =

ESA Cumulative =

log((Po-Pp/(4.2-1.5))

90 %

90 %
0.90
-1.282
0.45

4.2

2.5
5%
7500

0.75
10
0.12
100 %
0.176
-0.201

10
4.204E+07

6.039990718]

4.204E+07

65

((Zr*So)+((9.36"LOG(SN+1))-0.2)+(GH/(0.4+(1094/((SN+1)*5.19)))
+((2.32*(LOG(Mr))-8.07))

0.00335*Vr*P8(1-e(-at))

(Table 2.2, page II-8, AASHTO 1993)

(Section 4.5, page |-63, AASHTO 1993)
(Table 4-1, page [-62 AASHTO 1993)
(Section 4.5, page 1-63, AASHTO 1993)

(Section 4.5, page |-63, AASHTO 1993)
(Section 4.5, page 1-63, AASHTO 1993)

(Mr = 1500CBR)

using Pl = 36.64 and minimum moisture
conditions - & ft thickness



NAGREG FLYOVER (FLYOVER)

CALCULATION OF STRUCTURAL NUMBER (SN) ASPHALT LAYER

USED FORMULA

log (ESA Cumulative,g)

Gt

Loss of Serviceability due to swelling

PARAMETER

Reliability
During Construction
n

Roveratl
- 1
Rslage - (Roverall)

Standard of Normal Deviate Zg
Standard Error {So)

Initial Seviceability, Py
Final Seviceability, P,
CBR Subbase
Resilient Modulus of Subgrade (Mr)
Loss of Serviceability due to roadbed swelling
Potential vertical rise (\Vr)
Design Life, t
Swell Rate Constant (6)
Probability of Swell (P)
Loss of Serviceability

Serviceability factor (Gt)

Design Life
ESA Cumulative,g

Structural Number ( Asumption )

ESA Cumulative

n o n 1

I

((Zr*S0)+{(9.36"LOG(SN+1))-0.2)+ (G/(0.4+(1094/((SN+1)"5.19))))

+((2.325(LOG(Mr))-8.07)})

log{{Pq-Py)/(4.2-1.5))

0.00335*Vr*P8(1-e"(-at))

90

1
g0

0.90
-1.282
0.45

4.2
25

80
120000

0.75
10
0.12
100
0.176
-0.201

10
4.204E+07

2.222|

4,204E+07

66

%

%

%

(Table 2.2, page II-9, AASHTO 1993)

(Section 4.5, page [-63, AASHTO 1993)
(Table 4-1, page [-62 AASHTO 1993)
(Section 4.5, page 1-63, AASHTO 1993)

(Section 4.5, page [-63, AASHTO 1993)
{Section 4.5, page [-63, AASHTO 1983)

using Pl = 36.64 and minimum moisture
conditions - 5 ft thickness

(3/4)



NAGREG FLYOVER (FLYOVER) (4/4)
DETERMINE THICKNEES DESIGN
FLEXIBLE PAVEMENT (DL = 10 YEAR)
Design Life = 10 year
Structural coefisient (a) :
1. Structural Number AC/Mfearing Course (MS 1100 kg) per cm = 0.410
2. Structural Number AC/Binder Course (MS 1100 kg) per cm = 0.410
3. Structural Number AC Base (MS 900 kg) per cm = 0.300
4, Structural Number Subbase (kelas A) per cm = 0.132
Formula for SN value from granular materials
Base 0.249 * log(Egs) - 0.977
Subbase : 0.227 * log(Egg) - 0.839
CBR Mr E
Sub grade 5 % 7500 psi 19000 psi
Subbase 80 % 120000 psi
Drainage coefisient for Base Course, good condition ( assumption )
Present of time Pavement to moisture level > 25% 1.00

Result Calculation

SN; (asphalt Wearing  Binder

SN, SN, layer) (AC) (AC)
(inch) (inch) (inch) (cm) {cm)
Thicknees Every Layer : 6.040 - 2.222 4 6
Thicknees of Subbase (Class A) = 62.5 cm
SN = a11Dyq + ay2Dqp + @50, + a3D;
(0.410%6} + (0.410*8) + (0.300*10) + (0.132*85)
= 15.35 cm
SN = 6.043 inch > 6.040 inch

67

AC Base Subbase

{Class A)

(cm) {cm)

10 62.43619

OK!



2.5 PAVEMENT THICKNESS DESIGN IN GEBANG

FLYOVER

68
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GEBANG FLYOVER (AT GRADE)

CALCULATION OF STRUCTURAL NUMBER (SN) TOTAL, DESIGN LIFE = 10 YEARS

USED FORMULA

log (ESA Kumulative,g)

Gt

Loss of Serviceability due to swelling

PARAMETER

Reliability

During construction
n

Roverall

Rsiage = (Roveran)
Standar Normal Deviate Zg
Standar Error (So)

1in

Initial Seviceability, Pg
Final Seviceability, P,

CBR Subgrade

Resilient Modulus of Subgrade (Mr)
Loss of Serviceability due to roadbed swelling
Potential vertical rise (Vr)
Design Life, t
Swell Rate Constant (9)
Probability of Swell {P)
Loss of Serviceability

Serviceability factor (Gt)

Design Life
ESA Cumulative g

Structural Number ( Asumption )

ESA Cumulative

non o It

((Zr*So)+({9.36"LOG(SN+1))-0.2)+(Gt/(0.4+(1094/((SN+1)*5.19))))

+{{2.32*(LOG(Mr)}-8.07)))

log{{Py-Py/(4.2-1.5))

0.00335"Vr*P8(1-e*(-at))

90 %

80 %
0.0
-1.282
0.45

4.2

2.5

2.37 %
3555

0.75
10
0.12
100 %
0.176
-0.201

10
3.044E+07

7.236862713|

3.044E+07

70

(Table 2.2, page 11-9, AASHTO 1893)

{Section 4.5, page 1-63, AASHTO 1993)
{Table 4-1, page I-62 AASHTO 1993)
{Section 4.5, page I-63, AASHTO 1993)

(Section 4.5, page 1-63, AASHTO 1993)
{Section 4.5, page 1-63, AASHTO 1993)

(Mr = 1500CBR)

using Pl = 36.64 and minimum moisture
conditions - 5 ft thickness



GEBANG FLYOVER (AT GRADE) (3/14)
CALCULATION OF STRUCTURAL NUMBER (SN) ASPHALT LAYER

USED FORMULA

log (ESA Cumulatives) ((Zr*Soy+((8.36*LOG(SN+1))-0.2)+(Gt/(0.4+(1094/((SN+1)45.19))))
+((2.32*(LOG(Mr))-8.07)))

Gt = log({Po-Pp/(4.2-1.5))
Loss of Serviceability due to swelling = 0.00335*Vr*P8{1-eM-at))
PARAMETER
Reliability 90 % (Table 2.2, page 1I-8, AASHTO 1993)
During Construction .
n 1
Rovemll 20
Rstage = (Roveran) ' 0.90  (Section 4.5, page |-63, AASHTO 1993)
Standard of Normal Deviate Z, -1.282 (Table 4-1, page 1-62 AASHTO 1993)
Standard Error (S0) 0.45 (Section 4.5, page I-63, AASHTO 1993)
Initial Seviceability, Py 4.2 {Section 4.5, page 1-63, AASHTO 1993)
Final Seviceability, P, 25 {Section 4.5, page 1-63, AASHTO 1993}
CBR Subbase 80 %
Resilient Modulus of Subgrade (Mr} 120000

Loss of Serviceability due to roadbed swelling

Potential vertical rise (Vr) 0.75 using Pl = 36.64 and minimum moisture

conditions - 5 ft thickness

Design Life, t = 10

Swell Rate Constant {8) = 0.12
Probability of Swell (P} = 100 %

Loss of Serviceability = 0.176

Serviceability factor (Gt) = -0.201

Design Life = 10

ESA Cumulative,; = 3.044E+07

Structural Number { Asumption ) =| 2.104/

ESA Cumulative = 3.044E+07
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DETERMINE THICKNEES DESIGN IN GEBANG FLYOVER (AT GRADE)
FLEXIBLE PAVEMENT (DL = 10 YEAR)
Design Life = 10, year
Structural coefisient (a) :
1. Structural Number AC/Mearing Course (MS 1100 kg) per cm
2. Structural Number AC/Binder Course {(MS 1100 kg) per cm
3. Structural Number AC Base (MS 900 kg) per cm
4. Structural Number Subbase (kelas A} per cm

Formula for SN value from granular materials

nn un

0.410
0.410
0.300
0.132

Base : 0.249 * log{Egg) - 0.977
Subbase : 0.227 * log(Egg) - 0.839
CBR Mr E
Sub grade 5% 7500 psi 19000 psi
Subbase 80 % 120000 psi

Drainage coefisient for Base Course, good condition ( assumption )

Present of time Pavement to moisture level > 25%

Result Calculation

SN, (asphalt Wearing Binder

SN, SN, layer) (AC) (AC)
(inch) (inch) {inch) (cm) (cm)
Thicknees Every Layer : 7.237 - 2104 4

Thicknees of Subbase (Class A) =

SN = 211D + 812Dyp + 2305 + 8305
(0.410°6) + (0.410°8) + (0.300*10) + (0.132*76)
= 18.45 cm
SN = 7.265 inch >
4

72

AC Base Subbase

{Class A)
{cm) (cm)
10 85.4669
OKl

(4/4)

1.00
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GEBANG FLYOVER {FLYOVER)
CALCULATION OF STRUCTURAL NUMBER (SN) TOTAL, DESIGN LIFE = 10 YEARS

(2/14)

USED FORMULA

log (ESA Kumulative,g) {(Zr*So)+((9.36"LOG(SN+1))-0.2)+(GH/(0.4+(1094/((SN+1)45.18))))

+((2.32*(LOG(MN))-8.07)))

Gt

log{(Pu-Py)/(4.2-1.5))

n

Loss of Serviceability due to swelling 0.00335*Vr'P8{1-e*(-al))

PARAMETER
Reliability 90 % (Table 2.2, page II-9, AASHTO 1993)
During construction
n 1
Roverall 90 %
Rstage = (Roveral) ™ 0.90 (Section 4.5, page 1-63, AASHTO 1993)
Standar Normal Deviate Z -1.282 (Table 4-1, page |-62 AASHTO 1893)
Standar Error {So) 0.45 (Section 4.5, page |-63, AASHTO 1993)
Initial Seviceability, Py 4.2 (Section 4.5, page |-63, AASHTO 1993)
Final Seviceability, P, 25 (Section 4.5, page |-63, AASHTO 1993)
CBR Subgrade 8%
Resilient Modulus of Subgrade (Mr) 12000 (Mr = 1500CBR)
Loss of Serviceabillty due to roadbed swelling
Potential vertical rise (Vr) = 0.75 using Pl = 36.64 and minimum moisture
conditions - 5 ft thickness
Design Life,t = 10
Swell Rate Constant (0) = 0.12
Probability of Swell (P) = 100 %
Loss of Serviceability = 0.176
Serviceability factor (Gt} = -0.201
Design Life = 10
ESA Cumulative,s = 6.302E+07
Structural Number ( Asumption) = 5.508489707|
ESA Cumulative = 6.302E+07
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GEBANG FLYOVER (FLYOVER) (3/4)
CALCULATION OF STRUCTURAL NUMBER (SN) ASPHALT LAYER

USED FORMULA

log (ESA Cumulative s) ((Zr*S0)+((9.36*LOG(SN+1))-0.2)+(GH/(0.4+(1094/((SN-+1)45.19))))
+((2.32*(LOG(MN))-8.07)))

Gt = log{(Pq-Py/(4.2-1.5))
Loss of Serviceability due to swelling = 0.00335*VrP8(1-e{-at)
PARAMETER
Reliahility 90 % (Table 2.2, page -9, AASHTO 1993)
During Construction
n 1
Raveran 80
Rstage = (Rovera) 0.80  (Section 4.5, page I-83, AASHTO 1993)
Standard of Normal Deviate Z, -1.282 (Table 4-1, page 1-62 AASHTO 1993)
Standard Error (S0} 0.45 (Section 4.5, page I-63, AASHTO 1993)
Initial Seviceability, Pg 42 (Section 4.5, page 1-63, AASHTO 1993)
Final Seviceability, P, 2.5 {Section 4.5, page 1-63, AASHTO 1993)
CER Subbase 80 %
Resilient Modulus of Subgrade {Mr) 120000

Loss of Serviceability due to roadbed swelling

1}

Potential vertical rise {\r) 0.75 using Pl = 36.64 and minimum moisture

conditions - 5 ft thickness

Design Life, t = 10

Swell Rate Constant () = 0.12
Probability of Swell (P) = 100 %

LLoss of Serviceability = 0.176

Serviceability factor (Gt) = -0.201

Design Life = 10

ESA Cumulative,g = 6.302E+07

Structural Number { Asumption) =| 2.377|

ESA Cumulative = 6.302E+Q7
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GEBANG FLYOVER (FLYOVER) (4/4)
DETERMINE THICKNEES DESIGN IN GEBANG FLYOVER (FLYOVER)
FLEXIBLE PAVEMENT (DL = 10 YEAR)
Design Life = 10 year
Structural coefisient (a) :
1. Structural Number AC/Mearing Course (MS 1100 kg) per cm = 0.410
2. Structural Number AC/Binder Course (MS 1100 kg) per cm = 0.410
3. Structural Number AC Base (MS 900 kg} per cm = 0.300
4, Structural Number Subbase (kelas A) per cm = 0.132
Formula for SN value from granular materials
Base 0.249 * log(Egs) - 0.977
Subbase : 0.227 * log(Egg) - 0.839
CBR Mr E
Sub grade 5% 7500 psi 19000 psi
Subbase 80 % 120000 psi
Drainage coefisient for Base Course, good condition { assumption )
Present of time Pavement to moisture level > 25% 1.00
Resuit Calculation
SN, (asphalt Wearing Binder AC Base Subbase
SNy SN, layer) (AC) {AC) (Class A)
(inch) (inch) (inch) (cm) {cm) {cm} {cm)
Thicknees Every Layer: 5.508 - 2.377 4 6 10 52.20882
Thicknees of Subbase (Class A) = 52.5 cm
SN = ayDyg + a12Dyp + 3,0, + 3305
(0.410*6) + (0.410*8) + (0.300*10) + (0.132*70)
= 14.03 cm
SN = 5.524 inch > 5.508 inch OK!
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2.6 PAVEMENT THICKNESS DESIGN IN PETERONGAN

FLYOVER

7
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PETERONGAN FLYOVER ( AT GRADE) (214)
CALCULATION OF STRUCTURAL NUMBER (SN) TOTAL, DESIGN LIFE = 10 YEARS '

USED FORMULA

log (ESA Kumulative,q) ((Zr*So)+((9.36 " LOG(SN+1))-0.2)+(GY(0.4+(1094/((SN+1)*5.19))))

+((2.32*(LOG(Mr)}-8.07)))

Gt

log((Po-Py)/(4.2-1.5))

u

Loss of Serviceability due to swelling 0.00335*VrP8(1-e"(-at))

PARAMETER
Reliability 90 % (Table 2.2, page 1I-9, AASHTO 1983)
During construction
n 1
Rm«erall , 90 %
Rstage = (Roverar) " 0.90  (Section 4.5, page 1-63, AASHTO 1993)
Standar Normal Deviate Zg -1.282 (Table 4-1, page I-62 AASHTO 1993)
Standar Error (So) - 0.45 {Section 4.5, page 1-63, AASHTO 1993)
Initial Seviceability, Py 42 {Section 4.5, page 1-63, AASHTO 1993)
Final Seviceability, P, 25 {Section 4.5, page |-63, AASHTO 1993)
CBR Subgrade 3.65 % '
Resilient Modulus of Subgrade (Mr) 5475 {Mr = 1500CBR)
Loss of Serviceability due to roadbed swelling
Potential vertical rise (Vr) = 0.75 using Pl = 36.64 and minimum moisture
conditions - 5 ft thickness
Design Life, t = 10
Swell Rate Constant (8) = 0.12
Probability of Swell (P} = 100 %
Loss of Serviceability = 0.176
Serviceabhility factor (Gt} = -0.201
Design Life = 10
ESA Cumulative,g = 1.676E+07
Structural Number ( Asumption ) = 5.890063749]
ESA Cumulative = 1.676E+07
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PETERONGAN FLYOVER ( AT GRADE) (3/4)
CALCULATION OF STRUCTURAL NUMBER (SN) ASPHALT LAYER

USED FORMULA

log (ESA Cumulativesg) ((Zr*So)+((9.36*"LOG(SN+1))-0.2)+(GH(0.4+(1094/((SN+1)*5.19)}))
+{(2.32*(LOG(MI))-8.07)))

Gt = log((Po-P/(4.2-1.5))
Loss of Serviceability due to swelling = 0.00335*VrP8(1-e"(-at))
PARAMETER
Reliakility ‘ 90 % (Table 2.2, page II-9, AASHTO 1993)
During Construction
n 1
RDVEI’E" 90
Rgtage = (Roverar) " 090  (Section 4.5, page I-63, AASHTO 1993)
Standard of Normal Deviate Zy -1.282 (Table 4-1, page [-62 AASHTO 1993)
Standard Error (So) 0.45 (Section 4.5, page 1-63, AASHTO 1993)
Initial Seviceability, Py 42 (Section 4.5, page I-63, AASHTO 1993)
Final Seviceability, P, 2.5 {Section 4.5, page |-63, AASHTO 1993)
CBR Subbase 80 %
Resilient Modulus of Subgrade (Mr) 120000

Loss of Serviceability due to roadbed swelling

Potential vertical rise (Vr) 0.75 using Pl = 36.64 and minimum moisture

conditions - 5 ft thickness

Design Life, t = 10

Swell Rate Constant (8) = 0.12
Probability of Swell (P) = 100 %

Loss of Serviceabllity = 0.176

Serviceability factor (Gt) = -0.201

Design Life = 10

ESA Cumulativeg = 1.676E+07

Structural Number { Asumption) =| 1.901|

ESA Cumuiative = 1.676E+07

80



- PETERONGAN FLYOVER ( AT GRADE) (4/4)
DETERMINE THICKNEES DESIGN
FLEXIBLE PAVEMENT (DL = 10 YEAR)
Design Life = 10 year
Structural coefisient (a) :
1. Structural Number AC/MWearing Course (MS 1100 kg) per cm = 0.410
2. Structural Number AC/Binder Course (MS 1100 kg) per cm = 0.410
3. Structural Number AC Base (MS 900 kg) per cm = 0.300
4. Structural Number Subbase (kelas A) percm = 0.132
Formula for SN value from granular materials
Base 0.249 * log(Egg) - 0.977
Subbase : 0.227 * log(Egg) - 0.839
CBR Mr E
Sub grade 5 % 7500 psi 19000 psi
Subbase 80 % 120000 psi
Drainage coefisient for Base Course, good condition ( assumption )
Present of time Pavement to moisture level > 25% 1.00

Result Calculation

SN, (asphalt Wearing  Binder

SNa SN, layer) {AC) (AC)
{inch) {inch) {inch) {cm) (em)
Thicknees Every Layer : 5.890 - 1.901 4 6

Thicknees of Subbase (Class A) =

SN = 891Dqy + @492045 + @D, + 330,
(0.410°6) + (0.410°8) + (0.300*10) + (0.132°60)
= 15.02 cm
SN = 5.913 inch > 5,880 inch
4
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AC Base Subbase

(Class A)

(cm) (cm)

10 59.55123

OK!
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PETERONGAN FLYOVER (FLYOVER) (2/14)
CALCULATION OF STRUCTURAL NUMBER (SN) TOTAL, DESIGN LIFE = 10 YEARS

USED FORMULA

log (ESA Kumulative,s) ((Zr*S0)+((9.36*LOG(SN+1))-0.2)+(GH/(0.4+(1094/((SN+1)45.18))))

+({2.32"(LOG(Mn))-8.07)))

Gt = log({Py-Py/(4.2-1.5))
Loss of Serviceability due to swelling = 0.00335*Vr*P8(1-e*(-at)}
PARAMETER
Reliability 90 % (Table 2.2, page 1I-9, AASHTO 1993)
During construction
n 1
Ruverall 90 %
Ratage = (Roverat) " 0.90 (Section 4.5, page 1-63, AASHTO 1993)
Standar Normal Deviate Zg -1.282 (Table 4-1, page I-62 AASHTQ 1993)
Standar Error (So) 0.45 (Section 4.5, page 1-63, AASHTO 1993)
Initial Seviceahility, Py 4.2 (Section 4.5, page |-63, AASHTO 1993)
Final Seviceability, P, 2.5 (Section 4.5, page |-63, AASHTO 1993)
CBR Subgrade 5%
Resililent Modulus of Subgrade (Mr) 7500 (Mr = 1500CBR)
Loss of Serviceability due to roadbed swelling
Potential vertical rise (V) = 0.75 using Pl = 36.64 and minimum moisture
conditions - 5 ft thickness
Design Life,t = 10
Swell Rate Constant (8) = 0.12
Probability of Swell (P) = 100 %
lLoss of Serviceability = 0.176
Serviceability factor (Gf) = -0.201
Design Life = 10
ESA Cumulative;g = 5.006E+07

Structural Number ( Asumption) =]  6.180279342]

ESA Cumulative = 5.006E+07
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PETERONGAN FLYOVER {FLYOVER} {3/4)
CALCULATION OF STRUCTURAL NUMBER {SN) ASPHALT LAYER

USED FORMULA
log (ESA Cumulative,g) ({Zr*So}+((9.36"LOG(SN+1))-0.2)+{Gt/(0.4+(1084/((SN+1)*5.19))))
+{(2.32*(LOG{Mr))-8.07}))

Gt = log{(Pg-Py/(4.2-1.5))
Loss of Serviceability due to swelling = 0.00335*Vr*Pg(1-eM-at))
PARAMETER
Reliability 90 % (Table 2.2, page II-9, AASHTO 1993)
During Construction
n 1
Rovera 90
Retage = (Rovera)" 0.90  (Section 4.5, page |-63, AASHTO 1993)
Standard of Normal Deviate Zg -1.282 {Table 4-1, page 1-62 AASHTO 1993)
Standard Error (So) 0.45 (Section 4.5, page |-63, AASHTO 1883)
Initial Seviceability, Pq 42 (Section 4.5, page i-63, AASHTO 1893)
Final Seviceability, P, 2.5 (Section 4.5, page 1-63, AASHTO 1993)
CBR Subbase 80 %
Resilient Modulus of Subgrade (Mr) 120000

Loss of Serviceability due to roadbed swelling

Potential vertical rise (Vr) 0.75 using PI = 36.64 and minimum moisture

conditions - 5 ft thickness

Design Life, t = 10

Swell Rate Constant (8) = 0.12
Probability of Swell (P) = 100 %

Loss of Serviceability = 0.176

Serviceability factor (Gt) = -0,201

Design Life = 10

ESA Cumulative,g = 5.006E+07

Structural Number { Asumption ) =| 2.288}

ESA Cumulative = 5.006E+07
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PETERONGAN FLYOVER (FLYOVER) (4/4)
DETERMINE THICKNEES DESIGN
FLEXIBLE PAVEMENT (DL = 10 YEAR)
Design Life = 10 year
Structural coefisient (a) :
1. Structural Number AC/Wearing Course (MS 1100 kg) per cm = 0.410
2. Structural Number AC/Binder Course (MS 1100 kg) per cm = 0.410
3. Structural Number AC Base (MS 900 kg) per cm = 0.300
4, Structural Number Subbase (kelas A) per cm = 0,132
Formula for SN value from granular materials
Base 0.249 * log(Egs) - 0.977
Subbase : 0.227 * log(Egg} - 0.839
CBR Mr E
Sub grade 5 % 7500 psi 19000 psi
Subbase 80 % 120000 psi
Drainage coefisient for Base Course, good condition ( assumption )
Present of time Pavement to moisture level > 25% 1.00

Result Calculation

SN; {(asphalt Wearing  Binder

SN; SN, layer) (AC) (AC)
{inch) (inch) (inch) (cm) (cm)
Thicknees Every Layer : 6.180 - 2.288 4 6
Thicknees of Subbase {Class A) = 65.5 cm
SN = a14Dqy + @12D43 + 805 + 2304
(0.410"6) + (0.410*8) + (0.300*10) + {0.132*65.5)
= 15.75 cm
SN = 6.199 inch >

85

6.180 inch

AC Base Subbase

{Class A)

{cm) (cm}

10 65.13568

OK!



2.7 PAVEMENT THICKNESS DESIGN IN TANGULANGIN

FLYOVER
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TANGGULANGIN FLYOVER ( AT GRADE )
CALCULATION OF STRUCTURAL NUMBER {SN) TOTAL, DESIGN LIFE = 10 YEARS

USED FORMULA

log (ESA Kumulative,s)

Loss of Serviceability due to sweiling

PARAMETER

Reliability

During construction

n

Roverall

Rs!age = (Ro\.-enall)”I1

Standar Normal Deviate Zg
Standar Error (So)

Initial Seviceability, Pg
Final Seviceability, P,

CBR Subgrade
Resilient Modulus of Subgrade (Mr)

Gt

Loss of Serviceability due to roadbed swelling

Potential vertical rise (Vr)
Design Life, t

Swell Rate Constant (6)
Probability of Swell (P)

Loss of Serviceability

Serviceability factor (Gf) =

Design Life =
ESA Cumulative,s =

Structural Number ( Asumption )} =

ESA Cumulative =

20

90
0.90
-1.282
0.45

4.2
25

2.73
4095

0.75
10
0.12
100
0.176
-0.201

10
1.046E+07

6.050246894|

1.046E+07

88

log((Pe-P)/(4.2-1.5))

%

%

((Zr*So)+((9.36*LOG(SN+1))-0.2)+(GH/(0.4+(1094/((SN+1)*5.19)))
+((2.32*(LOG(Mr))-8.07)))

0.00335*Vr*P8(1-e"(-at))

(Table 2.2, page lI-9, AASHTO 1993)

(Section 4.5, page [-63, AASHTO 1993)
(Table 4-1, page I-62 AASHTO 1993)
(Section 4.5, page 1-63, AASHTO 1993)

(Section 4.5, page |1-63, AASHTO 1993}
(Section 4.5, page 1-63, AASHTO 1993)

(Mr = 1500CBR)

using Pl = 36.64 and minimum moisture
conditions - 5§ ft thickness



TANGGULANGIN FLYOVER ( AT GRADE)
CALCULATION OF STRUCTURAL NUMBER (SN) ASPHALT LAYER

USED FORMULA

log (ESA Cumulative,s)

Gt

Loss of Serviceability due to swelling

PARAMETER

Reliability
During Constfruction
n

Roverall
Rslage = (Roverall)”n

Standard of Normal Deviate Zp
Standard Error (So}

Initial Seviceability, P
Final Seviceability, P,
CBR Subbase
Resilient Modulus of Subgrade (Mr)
Loss of Serviceability due to roadbed swelling
Potential vertical rise (Vr)
Design Life, t
Swell Rate Constant (6)
Probability of Swell (P)
Loss of Serviceability

Serviceability factor (Gt)

Design Life
ESA Cumulativeqg

Structural Number ( Asumption )

ESA Cumulative

inn 1l

(Zr*S0)+((9.36*LOG(SN+1))-0.2)+(GH/(0.4+(1094/((SN+1)45.19))))

+((2.32*(LOG(Mn))-8.07)))

log((Po-P)/(4.2-1.5))

0.00335*Vr*P8(1-e*(-at))

90

1
90

0.90

-1.282
0.45

4.2
2.5

80
120000

0.75
10
0.12
100
0.176
-0.201

10
1.0486E+07

1.752|

1.046E+07

89

%

(Table 2.2, page 11-9, AASHTO 1993)

(Section 4.5, page I-63, AASHTO 1993)
(Table 4-1, page 1-62 AASHTO 1993)
(Section 4.5, page |-63, AASHTO 1993)

(Section 4.5, page -63, AASHTO 1993)
(Section 4.5, page 1-63, AASHTO 1993)

using PI = 36.64 and minimum moisture
conditions - 5 ft thickness

(3/4)



TANGGULANGIN FLYOVER ( AT GRADE ) ' (4/4)
DETERMINE THICKNEES DESIGN

FLEXIBLE PAVEMENT (DL =10 YEAR)
Design Life = 10 year

Structural coefisient (a) :
1. Structural Number AC/Wearing Course (MS 1100 kg) per cm
2. Structural Number AC/Binder Course {MS 1100 kg} per cm
3. Structural Number AC Base (MS 900 kg) per ¢m
4. Structural Number Subbase (kelas A) per cm

0.410
0.410
0.300
0.132

numu

Formula for SN value from granular materials
Base : 0.249 * log(Egg) - 0.977
Subbase : 0.227 * log(Egg} - 0.839

CBR Mr E
Sub grade 5% 7500 psi 19000 psi
Subbase 80 % 120000 psi

Drainage coefisient for Base Course, good condition { assumption )
Present of time Pavement to moisture level > 25% 1.00

Result Calculation

SN, (asphalt Wearing Binder AC Base Subbase

SN, SN, layer) {AC) (AC) (Class A)
(inch) (inch) (inch) (cm) (cm}) {cm) (cm)
Thicknees Every Layer : 6.050 - 1.752 4 6 10 62.63354
Thicknees of Subbase {Class A) = 63 cm
SN = a11Dqq1 + @504z + @D, + 830,
(0.410"6) + (0.410*8) + (0.300*10) + (0.132*63)
= 1542 cm
SN = 6.069 inch > 6.050 inch CK!
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TANGGULANGIN FLYOVER (FLYOVER)
CALCULATION OF STRUCTURAL NUMBER (SN) TOTAL, DESIGN LIFE = 10 YEARS

USED FORMULA

log (ESA Kumulative,g)

Loss of Serviceability due to swelling

PARAMETER

Reliability
During construction
n

Rovarall

Rsiage = (Roverail) s

Standar Normal Deviate Zp
Standar Error (So)

Initial Seviceability, Py
Final Seviceability, P,

CBR Subgrade
Resilient Modulus of Subgrade (Mr)

Gt

Loss of Serviceability due to rcadbed swelling

Potential vertical rise (V1)
Design Life, t

Swell Rate Constant (8)
Probability of Swell (P)

Loss of Serviceability

Serviceability factor (Gf) =

Design Life =
ESA Cumulative,g =

Structural Number ( Asumption) =

ESA Cumulative =

((ZF"S0)+((9.36"LOG(SN+1))-0.2)+(GH(0.4+(1084/((SN+1)"5.19))))

+((2.32*(LOG(M))-8.07)))

log((Pg-PY/(4.2:1.5))

0.00335*Vr*P8(1-eM(-at))

90 %

90 %
0.90
-1.282
0.45

42

2.5
8%
12000

0.75
10
0.12
100 %
0.176
-0.201

10
4.392E+07

5,240108177|

4.392E+07

92

(Table 2.2, page 1I-9, AASHTO 1993)

(Section 4.5, page |-63, AASHTO 1993)
(Table 4-1, page 1-62 AASHTO 1993)
(Section 4.5, page [-63, AASHTO 1993)

{Section 4.5, page -63, AASHTO 1993)
(Section 4.5, page I-63, AASHTO 1983)

(Mr = 1500CBR)

using P! = 36.64 and minimum moisture
conditions - 5 ft thickness



TANGGULANGIN FLYOVER (FLYOVER)

CALCULATION OF STRUCTURAL NUMBER (SN) ASPHALT LAYER

USED FORMULA

log (ESA Cumulative,g) (Zr*S0)+((9.36*LOG(SN+1))-0.2)+(GH/{0.4+(1094/((SN+1)"5.19)))

+((2.32*(LOG(MD)-8.07)))

Gt = log{(P¢-Ppf(4.2-1.5))
Loss of Serviceability due to swelling = 0.00335*Vr'P8(1-e"(-at))
PARAMETER
Reliability 90 % (Table 2.2, page 1I-9, AASHTO 1993)
During Construction
n 1
Roverall 90
Rslage = (Roverail)“n 0.90 (Section 4.5, page -63, AASHTO 1993)
Standard of Normal Deviate Zj, -1.282 (Table 4-1, page I-62 AASHTO 1993)
Standard Error (So) 0.45 (Section 4.5, page 1-63, AASHTO 1993)
Initial Seviceability, Py 4.2 (Section 4.5, page |-63, AASHTO 1893)
Final Seviceability, P; 2.5 (Section 4.5, page 1-63, AASHTO 1983)
CBR Subbase 80 %
Resilient Modulus of Subgrade {Mr) 120000

Loss of Serviceability due to roadbed swelling

Potential vertical rise (Vr) = 0.75

Design Life,t = 10

Sweli Rate Constant (8) = 0.12
Probability of Swell (P} = 100 %

Loss of Serviceabllity = 0.176

Serviceability factor (Gt) = -0.201

Design Life = 10

ESA Cumulative,g = 4 392E+07

Structural Number ( Asumption ) = | 2.238|

ESA Cumulative = 4.392E+07

93

using Pl = 36.64 and minimum moisture
conditions - 5 ft thickness

(3/4)



TANGGULANGIN FLYOVER (FLYOVER) (4/4)
DETERMINE THICKNEES DESIGN
FLEXIBLE PAVEMENT (DL = 10 YEAR)
Design Life = 10 year
Structural coefisient (a) :
1. Structural Number AC/MWearing Course (MS 1100 kg) per cm = 0.410
2. Structural Number AC/Binder Course (MS 1100 kg) per em = 0.410
3. Structural Number AC Base (MS 900 kg) per cm = 0.300
4. Structural Number Subbase (kelas A) per cm = 0.132
Formula for SN value from granular materials
Base 0.249 * log(Egs) - 0.977
Subbase : 0.227 * log(Esg) - 0.839
CBR Mr E
Sub grade 5% 7500 psi 19000 psi
Subbase 80 % 120000 psi
Drainage coefisient for Base Course, good condition ( assumption )
Present of time Pavement to moisture level > 25% 1.00

Result Calculation

SN; (asphalt Wearing
SN, SN, layer) (AC)
(inch} {inch) {inch) {cm)
Thicknees Every Layer: 5.240 - 2.238 4

Thicknees of Subbase (Class A) =

SN = a14Dq9 + @13D42 + 20, + 23D,
(0.410%6) + (0.410*8) + (0.300*10) + (0.132*63.5)
= 13.70 em
SN = 5.394 inch >

94

Binder AC Base Subbase
AC) (Class A}
{cm) {cm) (cmy)

6 10 47.04451
50 cm
5.240 inch OKI



3. DRAINAGE DESIGN REPORT

3.1 DRAINAGE DESING IN MERAK FLYOVER

DAILY RAINFALL

INTERVAL OF GUTTER INLET
DIMENSHON OF SIDE DITCH
DRAINAGE DESIGN AT VIADUCT
DRAINAGE DESIGN AT APPROACH
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Hidrology Calculation

DAILY RAINFALL SERANG STATION (BANTEN)

No Years Rainfall Data
{ mm)
1 1994 140.00
2 1995 84.00
3 1996 109.00
4 1997 88.00
5 1998 77.00
6 1999 104.00
7 2000 84.00
8 2001 75.00
9 2002 94.00
10 2003 53.00
11 2004 107.00
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Hidrology Calculation

DISTRIBUTION OF GUMBEL
Daily Rainfall 2 3 4
No. Years Average (mm) (X - Xnve) (X - xave) (X = Xave)
1 1994 140.000 2277.893 108717.600 5188794.524
2 1995 84.000 68.438 -566.169 4683.762
3 1996 109.000 279.802 45680319 78288.965
4 1997 88.000 18.256 -78.004 333.289
5 1998 77.000 233.256 -3562.458 54408.454
6 1999 104.000 137.529 1612.839 18914.205
7 2000 84.000 68.438 -566.169 4683.762
8 2001 75.000 298.347 -5153.268 89010.997
9 2002 94.000 2983 5.153 8.901
10 2003 53.000 1542347 -60572.177 2378834.600
11 2004 107.000 216.893 3194236 47042383
z 1015.000 5144.182 47711.901 7865003.842
X Mean = 92.273
Standart Deviation = 22.681
Shkewness Coefficient = 0.568 Syarat : 1.140
Kurtosis Coeflicient= 5.897 Syarat: 5.400
Reduced Mean Yy = 0.4952
Reduced Standard Deviation Sy = 0.9496
b = 80.445
l/a= 23.885
Result Formula
53920+ 12.941 Yo
Design Maximum Daily Rainfall on ""T" Years Repeat Period
No. Return Period Yi XT (mm)
(years)
1 2 0.3665 89.199
2 5 1.4999 116.270
3 10 22502 134.190
4 20 2.9606 151.158
5 25 3.1985 156.840
6 50 3.9019 173.640
7 100 4.6001 190.317
GUMBEL

Detail Engineering Design Flyover Merak- Serang
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Hidrology Calculation

DISTRIBUTION OF PEARSON

No. Years 232:;:.(::3 LogX (Log X -log X,..)* | (LogX-log X,,.)°
1 1994 140.000 2.146 0.037 0.007
2 1995 84.000 1.624 0.001 0.000
3 1996 109.000 2.037 0.007 0.001
4 1997 88.000 1.944 0.000 0.000
5 1998 77.000 1.886 0.004 0.000
6 1999 104.000 2.017 0.004 0.000
7 2000 84.000 1.924 0.001 0.000
8 2001 75.000 1.875 0.006 0.000
9 2002 94,000 1.973 0.000 0.000
10 2003 53.000 1.724 0.052 -0.012
11 2004 107.000 2.029 0.006 0.000

1015.000 21.482 0.119 -0.004
Average = 1953
Standart Deviation = 0.109
Skewness Coefficient= -0.450
Result Formula,

Log X5=1log Xs. + Y1.5p

Design Maximum Daily Rainfall on "T" Years Repeat Period

No. Return Period Yy Log X; XT (mm)

{years)

1 2 -0.0524 19472 88.549

2 5 0.8228 20428 110.351

3 io0 1.3102 2.0960 124,742

4 20 1.4939 2.1161 130.640

5 25 1.8537 2.1554 143.012

6 50 2.2185 2.1952 156.756

7 160 2.5547 22319 170.583
Log Pearson Type III
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Hidrology Calculation

DISTRIBUTION OF LOG NORMAL

CH. HARIAN LogX-1
No. Years RATA-RATA Log X 98208 | Log X - log X0
xa\'c)
(mm)

1 1554 140.000 7.146 0.153 0.037
2 1995 84.000 1.924 0.029 0.001
3 1996 109.000 2.037 0.085 0.007
4 1997 £8.000 1.944 -0.008 0.000
5 1998 77.000 1.886 -0.066 0.004
6 1999 104.000 2017 0.064 0.004
7 2000 84.000 1.924 -0.029 0.001
8 2001 75.000 1.875 -0.078 0.006
9 2002 94.000 1.973 0.020 0.000
10 2003 53.000 1.724 0229 0.052
n - 2004 107.000 2.029 0.076 0.006

Jumlah 1015.000 21.482 0.000 0.119

Average = 1.953

Standart Deviation = 0.109

Variable Cocficient 0.056
Skewness Coefficient= 0.168 Max rate ; 0,168

kurtosis Coefficient 3.050

Result Formula,
Log X =1log X, + Y1.5p

Design Maximum Daily Rainfall on "T" Years Repeat Period

0 Yot
Return Period Y, Log X; XT (mm)
(years)
2 -0.0703 1.9452 88,152
5 0.8103 2.0414 110.005
10 1.3142 2.0965 124,868
20 1.7545 2.1445 139.489
25 1.8418 2.1541 142.587
50 22786 22018 159.144
100 2.6089 2.2379 172.925
Log Normal
LOG NORMAL

Detail Engineering Design Flyover Merak- Serang
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Hidrology Calculation

Max Daily Rainfall Calculation for

MERAK Flyover
Return Period Gumbel Log Pearson Log Normal Terpakai
2 89.199 88.549 88.152 88.549
5 116.270 110.351 110.005 110.351
10 134.190 124.742 124.868 124.868
20 151.158 130.640 139.489 139.489
25 156.840 143.012 142.587 143,012
50 173.640 156.756 159.144 159.144
100 190.317 170.585 172.925 172.925
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Hydraufic Calculation example calculation

INTERVAL OF GUTTER INLET

- Section 0+580- 0+702 -

Distance {Lo) = 122 m
Vertical Grades of Road (i )= 0.31%
Road Width (L1} = 55m
Super Elevation (m1) = 2.00% (Pavement}
Super Elevation {m2) = 10.00% (Gutter)
Rainfall intensity {Y) = 110.35 mm
(5 years return period )
Coefficient of Run-off (C) = 0.9 (Concrete)
1) Catchments Area Y
Catchments Area (A= LO'L1) 671 m? H : T
. 4—’165/:-

2) Time Concentration
t1={2/3x328xLix nd/(mi)y~%5140% = 102 min. Friction Coefl 0.013

t2={2/3x328xLox nd/(iy*%%3A0%% = 199 min.
TC=t1+12 3.01 min. = 0.05 hour

3) Volume of Run-Off
Rainfall intensity
I=(Y/24)*(24/TCY* " = 281.2 mm/ hour
Volume of Run-Off
Q=1/(36x10°}xCx | xA=  0.0472 m’sec.
Possible Through Volume of Run-Off along Gutter
Q1=vxa ( m¥sec. )
Velocity of Flow (v)
v=({1/n)xR¥xi"
n= 0.02 (Concrete)
R= H/2x(1+m2)}= 0.455 H
v = 220 H*®

a=H/(2*m2)= 5 H?
M=vxa = 11.0 H¥°
Q=
0.0501 = 11.0 H¥°
H= 0.13 meter

4) Needed Number of Gutter Inlet
Dimension of Gutter Inlet

w = 50 cm

| = 15 cm
Coefficient lost of Gutter Iniet (C ) = 80%
Area of Gutter Inlet

A=wxl/= 0.0375 m?
Volume of Gutter Inlet

g =Axv= 0.017 m%/sec,
N=Q/fgq = 2.8 < 3 each
d=L/N= 40.6667 m

Detail Engineering Design Flyover Merak- Serang
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Hidrolic Calculation summary Gutter-|

Design of Dimension and Distance for Gutter Inlet

Maks Daily rainfall Return for Period & Year mm/hour : | 110.35096
1|Location :Merak FO :
Position : Left and Right at grade
Beginning Sta. meter : +500 +523 +560 +580
End Sta. meter : +523 +560 +580 +702
Distance meter : 23.00 37.00 20,00 122.00
2}Design Road :
a. Road Widht meter : 55 55 55 5.5
b. Super-elevation of Pavement (m1) : 2% 2% 2% 2%
€. Super-elevation of Gutter (m2) 10% 10% 10% 10%
d. Vertical Grades of Road (i) 1.51% 2.28% 1.60% 0.31%
3|Coeffisient Road Friction {nd} : 0.013 0.013 0.013 0.013
4{Concentration Time :
d. T minute 1.02 1.02 1.02 1.02
e T2 minute 1.32 1.38 1.28 1.99
f. Te minute 2.34 2.40 2.30 KXo}l
Tc hour 0.04 0.04 0.04 0.05
5|Coeffisient of Run-off (Concrete} 0.90 0.90 0.90 0.90
6|Catchments Area (=width *distance} m? : 126.5 2035 110 671
7|Coeffisient manning Friction : 0.015 0.015 0.015 0.015
8|Rainfall Intensity fort=Tc mm/hour : 332.8 3271 336.3 2812
9jVolume of Run-off msec 0.011 0.017 0.009 0.047
10[Hydraulic mean Depth factor 0.455 0.455 0.455 0.455
11| Velocity of Flow factor : 4,84 5.95 4,99 2.18
12|Flow Area of Gutter factor 5 5 5 5
13|Q={(10X 11) m¥sec 2422 29.76 2493 10.97
14|Possible hight water at gutter meter : 0.05 0.06 0.05 0.13
15|Possible velocity of flow at gutter meter : 0.70 0.92 0.69 0.56
16| Dimension of gutter inlet :
a. Widht meter : 0.50 0.50 0.50 0.50
b. Hight meter : 0.15 0.15 0.15 0.15
17|Area of gutter inlet m? 0.04 0.04 0.04 0.04
18|Coefficient lost of Gutter Inlet 80% 80% 80% 80%
19|Volume of gutter inlet m*/sec 0.02 0.03 0.02 0.02
Total of Guiter Inlet each 1 1 1 3
Distance of Gutter Inlet meter 23 37 20 40

Detail Engineering Design FlyOver Merak- Serang
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Hidrolic Calculation sumimary Gutter-l (2)
Design of Dimension and Distance for Gutter Inlet
Maks Daily rainfall Return for Period 5 Year mm/hour : | 110.35096
1|Location :Merak FO :
Position : Left and Right at grade
Beginning Sta. meter +702 +821 +953 1+011 1+048
End Sta. meter +821 +0853 1+011 1+048 1+123
Distance meter 119.00 132.00 58.00 37.00 75.00
2|Design Road ‘
a. Road Widht meter 55 55 55 5.5 55
b. Super-elevation of Pavement (m1)} 2% 2% 2% 2% 2%
¢. Super-elevation of Gutter (m2) 10% 10% 10% 10% 10%
d. Vertical Grades of Road (i) 0.03% 0.51% 0.02% 2.89% 1.39%
3|Coeffisient Road Friction {nd) 0.013 0.013 0.013 0.013 0.013
4|Concentration Time
d. T.1 minute 1.02 1.02 1.02 1.02 1.02
e T2 minute 2.41 1.94 2.21 1.36 1.62
f. Te minute 3.43 295 3.23 2.37 284
Te hour 0.06 0.05 0.05 0.04 0.04
5[Coeffisient of Run-off (Concrete) 0.90 0.90 0.90 0.90 0.90
6|Catchments Area (=width *distance) m? 654.5 726 319 203.5 4125
7 |Coeffisient manning Friction : 0.015 0.015 0.015 0.015 0.015
8|Rainfall Intensity fort = Tc mm/hour 257.8 284.7 268.3 3286 3071
9iVolume of Run-off m*lsec 0.042 0.052 0.021 0.017 0.032
10|Hydraulic mean Depth factor 0.455 0.455 0.455 0.455 0.455
11{Velocity of Flow factor 0.68 2.81 0.56 8.70 4.65
12 |[Flow Area of Gutter factor 5 5 5 5 5
13{Q=(10X 11} m/sec 3.41 14.07 279 33.50 23.23
14{Possible hight water at gutter meter .19 0.12 0.18 0.06 0.08
18|Possible velocity of flow at gutter meter 0.23 0.69 0.16 1.00 0.89
16|Dimension of gutter inlet
a. Widht meter 0.50 0.50 0.50 0.50 0.50
b. Hight meter 0.15 0.15 0.1 0.15 0.15
17]Area of gutter inlet m? 0.04 0.04 0.04 0.04 0.04
18{Coefficient lost of Gutter Inlet 80% 80% 80% 80% 80%
19|Volume of gutter inlet m'/sec 0.01} 0.02 0.00 0.03 0.03
Total of Guiter Iniet each 7 3 5 1 2
Distance of Guiter Inlet meter 17 44 11 37 37
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Hidrolic Calculation summary Gutter- (3)
Design of Dimension and Distance for Gutter Inlet
Maks Daily rainfall Return for Period & Year mm/hour : | 110.35096
1|Location :Merak FO :
Position : Left and Right at grade
Beginning Sta. meter 1+123 1+229 14285 1+320 1+399
End Sta. meter 1+229 1+285 14320 1+399 1+449
Distance meter 1086.00 §6.00 35.00 79.00 §0.00
2|Design Road
a. Road Widht meter 5.5 55 55 55 5.5
b. Super-elevation of Pavement (im1) 2% 2% 2% 2% 2%
c. Super-elevation of Gutter (m2) 10% 10% 10% 10% 10%
d. Vertical Grades of Road (i) 0.84% 0.21% 1.20% 0.06% 1.02%
3|Coeffisient Road Friction {nd) 0.3 0.013 0.013 0.013 0.013
4|Concentration Time
d. T.1 minute 1.02 1.02 1,02 1.02 1.02
e T.2 minute 1.79 1.81 1.45 213 1.56
f. Tc minute 2.81 283 2.46 3.14 257
Te hour 0.05 0.05 0.04 0.05 0.04
5|Coeffisient of Run-off {Concrete) 0.80 0.90 0.90 0.90 0.90
6|Catchments Area {=width *distance) m? 583 308 182.5 434.5 275
7| Coeffisient manning Friction : 0.015 0.015 0.015 0.015 0.015
8|Rainfall Intensity for t=Te¢ mm/hour : 294.5 293.4 321.5 273.2 3123
9|Volume of Run-off mfsec 0.043 0.023 0.015 0.030 0.021
10|Hydraulic mean Depth factor 0.455 0.455 0.455 0.455 0.455
11 |Velocity of Flow factor 3.61 1.81 432 0.97 3.98
12|Flow Area of Gutter factor 5 5 5 5 5
13[Q=(10X11) mfsec 18.06 9.03 21.59 4.83 19.90
14| Passible hight water at gutter meter 0.10 0.1 0.07 0.15 0.08
15| Passible velocity of flow at gutter meter 0.80 0.40 0.71 0.27 0.72
16| Dimension of gutter inlet
a. Widht meter 0.50 0.50 0.50 0.50 0.50
b. Hight meter 0.15 0.18 0.15 0.15 0.15
17| Area of gutter inlat m? 0.04 0.04 0.04 0.04 0.04
18| Coefficient lost of Guiter Inlet 80% 80% 80% 80% 80%
19|Volume of gutter inlet m%sec 0.02 0.01 0.02 0.01 0.02
Total of Gutter Inlet each 2 2 1 4 1
Distance of Guiter Inlet meter 53 28 35 19 50
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Hidrolic Calculation summary Gutter-ii

Design of Dimension and Distance for Gutter Inlet

Maks Daily rainfall Return for Period § Year mm/hour ; | 110.35096
1{Location :Merak FO :
Position : Left and Right at grade
Beginning Sta. meter : +500 +523 +560 +580
End Sta. meter : +523 +560 +580 +702
Distance meter : 23.00 37.00 20.00 122.00
2 |Design Road :
a. Road Widht meter : 5.5 55 55 55
b. Super-elevation of Pavement (m1} : 2% 2% 2% 2%
c. Super-elevation of Gutter {m2) 10% 10% 10% 10%
d. Vertical Grades of Road (i) 1.51% 2.28% 1.60% 0.31%
3|Coeffisient Road Friction {nd) : 0.013 0.013 0.013 0.013
4|Concentration Time :
d. T.1 minute  : 1.02 1.02 1.02 1.02
e T.2 minute 1.32 1.38 1.29 1.99
f. Tc minute 2.34 2.40 2.30 3.01
Tc hour 0.04 0.04 0.04 0.05
5|Coefiisient of Run-off {Concrete) 0.90 0.90 0.90 0.90
6{Catchments Area (=width *distance) m? : 126.5 203.5 110 671
7 {Coeffisient manning Friction : 0.015 0.015 0.015 0.015
8|Rainfall Intensity for t = T¢ mmfhour 3328 3271 338.3 281.2
9[Volume of Run-off m*fsec 0.011 0.017 0.009 0.047
10 |Hydraulic mean Depth factor 0.455 0.455 0.455 0.455
11 [Velocity of Flow factor : 4.84 5.85 4.99 219
12 |Flow Area of Gutter factor 5 5 5 5
13|Q = (10X 11) misec 24.22 29.76 24.93 10.97
14|Possible hight water at gutter meter ; 0.05 0.06 0.05 0.13
15]Possible velocity of flow at gutter meter : 0.70 0.92 0.69 0.56
16{Dimension of gutter inlet :
a. Widht meter : 0.50 0.50 0.50 0.50
b. Hight meter : 0.15 0.15 0.15 0.15
17 |Area of gutter inlet m? 0.04 0.04 0.04 0.04
18| Coefficient lost of Gutter Inlet 80% 80% 80% 80%
19|Volume of gutter inlet m/sec 0.02 0.03 0.02 0.02
Total of Gutter Inlet each 1 1 1 3
Distance of Gutter Inlet meter 23 37 20 40
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Hidrolic Calculation summary Gutter-il (2)
Design of Dimension and Distance for Gutter Inlet
Maks Daily rainfall Return for Period 5 Year mm/hour 110.35096
1|Location :Merak FO
Position : Left and Right at grade
Beginning Sta. meter +702 +821 +920 1+011 1+048
End Sta. meter +821 +820 1+013 1+048 1+128
Distance meter 119.00 98.00 93.00 37.00 80.00
2|Design Road
a. Road Widht meter 5.5 55 55 55 55
b. Super-elevation of Pavement (m1) 2% 2% 2% 2% 2%
¢. Super-elevation of Gutter {m2} 10% 10% 10% 10% 10%
d. Vertical Grades of Road (i) 0.03% 0.51% 0.02% 2.89% 1.39%
3|Coeffisient Road Friction (nd) 0.013 0.013 0.013 0.013 0.013
4|Concentration Time
d T.1 minute 1.02 1.02 1.02 1.02 1.02
e. T.2 minute 2.41 1.85 2.40 1.36 1.64
f Te minute 343 2.86 341 237 2.66
Te hour 0.06 0.05 0.08 0.04 0.04
5|Coeffisient of Run-off {Concrete) 0.80 0.80 0.90 0.90 0.90
6|Catchments Area (=width *distance) m? 654.5 544.5 511.5 203.5 440
7 |Coeffisient manning Friction : 0.015 0.015 0.015 0.015 0.015
81Rainfall intensity fort= Tc mm/hour 257.8 290.7 258.7 329.6 305.7
9|Volume of Run-off m*/sec 0.042 0.040 0.033 0.017 0.034
10{Hydraulic mean Depth factor 0.455 0.455 0.455 0.4585 0.455
11|Velocity of Flow factor 0.68 2.81 0.56 6.70 4.85
12|Flow Area of Guiter factor 5 5 5 5 5
13|Q = (10X 11) m®fsec 3.41 14.07 279 33.50 23.23
14|Possible hight water at gutter meter 0.18 0.1 0.19 0.06 0.09
15|Possible velocity of flow at gutter meter 0.23 0.65 0.18 1.00 0.91
16|Dimension of gutter inlet
a. Widht meter 0.50 0.50 0.50 0.50 0.50
b. Hight meter 0.15 0.15 0.15 0.15 0.15
17 |Area of gutter inlet m? 0.04 0.04 0.04 0.04 0.04
18| Coefficient lost of Gutter Inlet 80% 80% 80% 80% 80%
19|Velume of gutter injet m’fsec 0.01 0.02 0.01 0.03 0.03
Total of Gutter Inlet each 7 3 8 1 2
Distance of Gutter Inlet meter 17 33 15 37 40
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Hidrolic Calculation summary Gutter-if (3)
Design of Dimension and Distance for Gutter Inlet
Maks Daily rainfall Return for Period 5 Year mm/hour : | 110.35096
1ilLocation :Merak FO
Position : Left and Right at grade
Beginning Sta. meter 1+128 1+219 1+253 1+339 1+449
End Sta. meter 1+219 1+253 1+339 1+449 1+545
Distance meter 91.00 34.00 86.00 110.00 96.00
2|Design Road
a. Road Widht meter 55 5.5 55 55 5.5
b. Super-elevation of Pavement {m1) 2% 2% 2% 2% 2%
c. Super-elevation of Gutter (m2) 10% 10% 10% 10% 10%
d. Vertical Grades of Road (i) 0.84% 0.21% 0.81% 0.06% 1.40%
3|Coeffisient Road Friction (nd) 0.013 0.013 0.013 0.013 0.013
4|Concentration Time
d. T minute 1.02 1.02 1.02 1.02 1.02
e T.2 minute 1.75 1.66 1.74 2.26 1.689
f. Tc minute 2.76 268 275 3.26 2.71
Tc hour 0.05 0.04 0.05 0.05 0.05
5[Coeffisient of Run-off (Concrete) 0.90 0.90 0.90 0.90 0.90
6|Catchments Area (=width *distance) m? 500.5 187 473 805 528
7 |Coeffisient manning Friction : 0.015 0.015 0.015 0.015 0.015
8{Rainfall Intensity fort=Tc mm/hour 297.7 303.8 298.5 266.4 302.0
9|Volume of Run-off m*/sec 0.037 0.014 0.035 0.040 0.040
10|Hydraulic mean Depth factor 0.455 0.455 0.455 0.455 - 0.455
11|Velocity of Flow factor 3.61 1.81 3.55 0.97 4.66
12|Flow Area of Gutter factor 5 5 5 5 5
131Q = (10X 11) m*/sec 18.06 9.03 17.74 4.83 23.32
14|Possible hight water at gutter meter 0.10 0.09 0.10 0.17 0.09
15|Possible velocity of flow at gutter meter 077 0.36 0.75 0.29 0.95
16 |Dimension of gutter inlet
a. Widht meter 0.50 0.50 0.50 0.50 0.50
b. Hight meter 0.15 0.15 0.15 0.15 0.15
17 |Area of gutter inlet m? 0.04 0.04 0.04 0.04 0.04
18|Coefficient lost of Gutter Inlet 80% 80% 80% 80% 80%
19(Veolume of gutter inlet m*/sec 0.02 0.01 0.02 0.01 0.03
Total of Gutter inlet each 2 2 2 5 2
Distance of Gutter Inlet meter 45 17 43 22 48
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Hydraulic Calculation Side Ditch Right

Design Dimension of Side Ditch {(Merak, At-grade, Right side)

Max. Daily rainfall for Return Periocd 5 Year mm 11 110.351
1 Location : Merak FO :
Pasition : Right Frontage

Beginning Sta. meter : +520 +820| 1+105] 1+200| 1+300} 1+410
End Sta. meter : +820] 1+025] 1+200( 1+300| 1+410] 1+540
Distance meter : 300 205 95 100 110 130
2 Design Road :
a. Traffic width meter : 6.00 5.50 5.50 5.50 £.50 6.00
b, Ground width meter : 15 15 15 15 15 15
Super-elevation :
a. Traffic : 0.02 0.02 0.02 0.02 0.02 0.02
h. Ground : 0.01 0.01 0.01 0.01 0.1 0.0t
3 Coefficient Road Friction {nd) :
a. Traffic : 0.013| 0.013 0.013 0.013 0.013 0.013
h. Ground : 0.4 04 0.4 0.4 0.4 0.4
4 Concentration Time :
a. Traffic minute 1.03 1.02 1.02 1.02 1.02 1.03
b. Ground minute 2.26 226 2.26 226 2.26 2.28
¢ T4 minute 3.29 3.28 3.28 3.28 3.28 3.29
d T.2 minute 2.33 213 1.86 1.83 1.97 1.97
e Te=T1+T.2 minufe 5.62 5.41 514 5.10 5.24 5.27
Tc hour 0.09 0.08 0.09 0.09 0.09 0.00
5 Coefficient of Flow :
a. Concrete Road and Asphalt : 0.70 0.70 0.70 0.70 0.70 070
b. Ground : 0.50 0.50 0.50 0.50 0.50 0.50
¢. Average : 0.60 0.60 0.60 0.60 0.60 0.60
6 Catchments Area (=width *distance) :
a. Traffic m? :f 1,800 1,128 523 550 605 780
b. Ground m ;] 4,500 3,075 1,425 1,500 1,650 1,950
7 Coefficient manning Friction : 0.02 0.02 0.02 0.02 0.02 0.02
8 Rainfall Intensity fort = Tc mm/hour :| 189.00 | 193.89 | 200.57 | 201.54 | 197.92 | 197.35
9 Volume of Run-off on Section m¥sec :|| 0.198 | 0.136 0.065 0.069 0.074 0.090
Volume of Run-off from Upper Section m¥sec 0.136) - - / 0.1301| 4 0.199 0.331
Volume of Run-off from Flyover m®/sec - - 0.065 - / 0.05 / -
Total Volume of Run-off msec 0.334 | '0.136 |7 0.13 01991 0.331{ 0.421
10 Design of Dimension {minimurn) : ’
a. Height of water level meter : 0.39 0.18 0.17 0.21 0.38 0.41
b. Wide of Side Ditch meter : 0.80 0.80 0.80 0.80 0.80 0.80
11 Circumference Wet Area meter : 1.57 117 1.15 1.21 1.57 1.63
12 Ditch Wet Area m? 0.31 0.15 0.14 0.17 0.31 0.33
13 Hydraulic Radii Of Drain meter : 0.20 0.13 0.12 0.14 0.20 0.20
14 Ditch sloping ;] 0.003 ] 0.004 0.004 0.006 0.003 0.004
15 Flow of Velocity m¥sec 1.08 0.93 0.93 1.20 1.08 1.28
16 Design Volume of Ditch m*sec 0.334 0.136 0.130 0.199 0.332 0.422
17 Free Board meter 0.15 0.15 0.15 0.15 0.156 0.15
18 Highest of Ditch (=10a+17) meter 0.54 0.33 0.32 0.36 0.53 0.56
Wide of Side Ditch meter 0.80 0.80 0.80 0.80 0.80 0.80
Highest of Ditch meter 0.60 0.40 0.40 0.40 0.60 0.60
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Hydraulic Calculation - Side Ditch Left

Design Dimension of Side Ditch (Merak, At-grade, Left side)

Max. Daily rainfall for Return Period 5 Year mm 1] 110.351
1 Location : Merak FO :
Position : Left Frontage
Beginning Sta. meter : +520 +570 +820| 14+010| 14025 1+075
End Sta. meter : +570 +8201 1+010{ 14+025| 1+075| 1+135
Distance meter : 50.00( 250.00( 190.00 15.00 50.00 60.00
2 Design Road : ]
a. Traffic width meter : 7 7 55 55 55 5.5
b. Ground width meter : 15 15 15 15 15 15
Super-elevation :
a. Traffic : 0.02 0.02 0.02 0.02 0.02 0.02
b, Ground : 0.01 0.01 0.01 0.01 0.01 0.01
3 Coefficient Road Friction (nd) :
a, Traffic : 0.013| 0.013 0.013 0.013 0.013 0.013
b. Ground : 0.4 04 0.4 0.4 0.4 04
4 Concentration Time :
a. Traffic minute 1.06 1.06 1.02 1.02 1.02 1.02
b. Ground minute 2.26 2.26 2.286 2.26 2.26 2.26
c T.1 minute 3.32 3.32 3.28 3.28 3.28 3.28
d. 7.2 . minute 1.56 2.26 1.99 1.20 1.65 1.68
e. Tc=T.1+T2 minute  : 4.88 5.57 5.26 4.48 4.93 4.95
Tc hour 0.08 0.09 0.09 0.07 0.08 0.08
§ Coefficient of Flow Co
a. Concrete Road and Asphalt : 07 0.7 0.7 0.7 0.7 0.7
b. Ground : 0.5 0.5 0.5 0.5 0.5 0.5
¢. Average : 086 0.6 0.6 0.6 0.6 0.6
6 Catchments Area (=width *distance) :
a. Traffic m? : 350 1750 1045 82.5 275 330
b. Ground m* : 750 3750 2850 225 750 900
7 Coefficient manning Friction : 0.017] 0.017 0.017 0.017 0.017 0.017
8 Rainfall Intensity for t =Tc mm/hour ;| 207.7| 190.0 1975 219.9| 20863 205.6
9 Volume of Run-off on Section m*sec :| 10.038 |, 0.174 0.128 0.011 0.035 0.042
Volume of Run-off from Upper Section m¥sec 0.056. - b 0.060
Volume of Run-off from Flyover m®/sec - - 0.056 0.049 0.021 -
Total Volume of Run-off m®/sec 0.038 | " 0.231 0.185 0.06 0.116 0.042
10 Design of Dimension (minimumy) :
a. Height of water level meter : 0.06 0.30 0.18 0.06 0.15 0.08
b. Wide of Side Ditch meter : 0.80 0.80 0.80 0.80 0.80 0.80
11 Circumference Wet Area meter : 0.92 1.39 1.16 0.93 1.1 0.96
12 Ditch Wet Area m? 0.05 0.24 0.14 0.05 012 0.06
13 Hydraulic Radii Of Drain meter : 0.05 0.17 0.12 0.05 011 0.07
14 Ditch sloping : 0.010] 0.003 0.008 0.02 0.01 0.006
15 Flow of Velocity m*/sec 0.81 0.8 1.29 1.18 0.95 0.74
16 Design Volume of Ditch m*/sec 0.04 0.23 0.18 0.06 0.12 0.05
17 Free Board meter 0.15 0.15 0.15 0.15 0.15 0.15
18 Highest of Ditch (=10a+17) meter 0.21 0.45 0.33 0.21 0.30 0.23
Wide of Side Ditch meter 0.80 0.80 0.80 0.80 0.80 0.80
Highest of Ditch meter 0.30 0.50 0.40 0.30 0.40 0.30
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Hydraulic Calculation Side Ditch Left (2)

Design Dimension of Side Ditch (Merak, At-grade, Left side)

Max. Daily rainfall for Return Period 5 Year mm o] 110.351
1 Location : Merak FO :
Position : Left Frontage
Beginning Sta. meter o 1#135] 1+270( 1+410
End Sta. meter 4 1+270] 1+410|  1+540
Distance meter  :| 135.00] 140.00f 130.00
2 Design Road :
a. Traffic width meter ; 55 55 5.5
b. Ground width meter ; 15 15 15
Super-elevation :
a. Traffic : 0.02 0.02 0.02
b. Ground : 0.01 0.01 0.01
3 Coefficient Road Friction (nd) :
a. Traffic : 0.013| 0.013 0.013
b. Ground : 0.4 0.4 0.4
4 Concentration Time :
a. Traffic minute 1.02 1.02 1.02
b. Ground minute 2.26 2.28 2.26
c. T.1 minute 3.28 3.28 3.28
d. T2 minute . 1.87 2.00 1.97
e. Te=T1+T2 minute 5.15 5.28 525
Tc hour 0.09 0.09 0.09
5 Coefficient of Flow :
a. Concrete Road and Asphalt : 0.7 0.7 07
b. Ground : 0.5 0.5 0.5
c. Average : 0.6 0.6 0.6
6 Catchments Area (=width *distance) . :
a. Traffic m’ )| 7425 770 715
b. Ground m? ;| 2025 2100 1950
7 Coefficient manning Friction : 0.017| 0.017 0.017
8 Rainfall Intensity fort=Tc mm/hour :| 2003 | 197.1 197.7
9 Volume of Run-off on Section m¥sec  :||0.092 |, 0.094 | |0.088
Volume of Run-off from Upper Section m¥fsec - 0.149
Volume of Run-off from Flyover milsec - | | 0.055 }'
Total Volume of Run-off m’lsec 0.092 | Y 0.14 0.237
10 Design of Dimension {minimum) :
a. Height of water level meter : 0.1 0.20 0.27
b. Wide of Side Ditch meter : 0.80 0.80 0.80
11 Circumference Wet Area meter : 1.02 1.19 1.34
12 Ditch Wet Area m? 009 | 0.16 0.22
13 Hydraulic Radil Of Drain meter : 0.09 013 0.16
14 Ditch sloping : 0.008| 0.004 0.004
15 Flow of Velocity msec 1.03| 096 1.10
16 Design Velume of Ditch m/sec 0.09 0.15 0.24
17 Free Board meter 0.15 Q.15 0.15
18 Highest of Ditch (=10a+17) meter 0.28 0.35 0.42
Wide of Side Ditch meter 0.80 0.80 0.80
Highest of Ditch meter 0.30 0.40 0.50
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Hydraulic Calculation Viaduct

INTERVAL OF VERTICAL DRAIN OF GEBANG FLYOVER

A. PC SUPERSTRUCTURE SECTION, A1 ~ P4 w/ Surface Down
Total F.O. Width Wb = 675 m
Single Line Drainage System = 1
Double Line Drainage System = 2
Supper Elevation i= 4.600%
Rainfall Intensity y = 190 mm/hr
(5 years return period, 5 mins. Time concentration)
Design Rainfall intensity yo = yxk = 380 mm/hr
Coefficient of Run-off C = 0.9
Correction Factor of Falling k = 2
Section :
Shoulder Width
0.500 m "
0.048 m o=  9.70% i
0.075 m} I B4 e e
T — M 0.075m
0.075 my S
4 e ——" Pavement
0.050 m - i= 4.600%

Minmum Thicness of Pavement

1) Catchments Area
- Vertical Gradient = 4.395% ~ 3.555% Ave.= 3.975%
Spanlength L = 2000 m
Catchments Area
{Single Line Drainage) A1=WbxL/1
{Double Line Drainage) A2=WbxL/2

135 m?

n
@
-]
3
[

2) Volume of Run-Off
- Volume of Run-Oif
Q= 1/(36x10°)xCx yoxA
(Single Line Drainage) Qt=  0.0128 m¥sec.

(Double Line Drainage) Q2= 0.0065 m¥sec.
- Possible Through Volume of Run-Off along Shoulder
Q= vxa = 0.0124 m%sec.
- Velocity of Flow
v= 1/nxR¥xi" = 1.03725 m/sec,
(Hydraulic mean Depth) R= al/l = 0.0218
(Wetted Perimeter) I = 05503 m
{(Floow Area of Gutter) a= 0012 m?
(Ccoefficient of Roughness) n= 0.015

3} Designed Number of Vertical Drain

N= Q/Q
{Single Line Drainage) N1= 1.032 Each==> 2 Each
4} Designed Interval of Vertical Drain
d= Q@ /QxL
(Single Line Drainage) dl= 18375 m ==> 19m
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Hydraulic Calculfation Viaduct
B. PC SUPERSTRUCTURE SECTION, P3 ~ P4 w/ Steel Screen Gufter
Total F.O. Width Wh = 8.75 m
Single Line Drainage System = 1
Double Line Drainage System = 2
Supper Elevation i = 4.857% ~ 5.281%
Rainfall Intensity ¥ = 190 mm/hr
(5 years return period, 5 mins. Time concentration)
Design Rainfall intensity yo = yxk = 380 mm/hr
Coefficient of Run-off C = 0.9
Correction Factor of Falling k = 2
Shoulder Width
Section : p 0.500 m -
) 0.350m _ _ _0.150m,
0.100m  0250m
0.082 m ‘ o= 10.00%
0.075m & [ — \ .
I} i e e i_0.075 m
i 4.600%
0.075 & v - é{’oﬁﬁ'
T - 0.010m
0.012|m ,T__’l: m Pavement
b Mortal & Water Proofing
Minmum Thicness of Pavement
1) Catchments Area
- Vertical Gradient = 1.875% ~ 1.035% Ave. = 1.455%
SpanLength L = 2000 m
Catchments Area
{Single Line Drainage) A1=WbxL/1 = 135 m?
{Double Line Drainage) A2=WbxL/2 = 68 m?
2) Volume of Run-Off
- Volume of Run-Off
Q= 1/(36x10°)xCx yoxA
(Single Line Drainage) Qf= 0.0128 m¥sec.
{Double Line Drainage) Q2= 0.0065 m’sec.
- Possible Through Volume of Run-Off along Shoulder
Q= vxa = 0.0552 mPsec.
- Velocity of Flow
v= 1/nxR*¥xI" = 1.30401 misec.
(Hydraulic mean Depth) R= afl = 0.0853
(Wetted Perimeter) = 06482 m
(Floow Area of Gutter) a= 00423 m?
{Coefficient of Roughness) n= 0.015
3) Designed Number of Vertical Drain
N= Q/Q
(Single Line Drainage) N1= 0232 Each==> 1 Each
4) Designed Interval of Vertical Brain
d= Q/QxL
(Single Line Drainage) dl= 86.250 m ==> 86 m

Detail Engineering Design Flyover Merak- Serang

114



Hydraulic Calculation

Viaduct

C. PC SUPERSTRUCTURE SECTION, P5 ~ P7 w/ Surface Down
Total F.O. Width Wh = 875 m
Single Line Drainage System = 1
Doubie Line Drainage System = 2
Supper Elevation i = 5.300% ~ 6.000%
Rainfall Infensity y = 200 mm/hr
(5 years return period, 5 mins. Time concentration)
Design Rainfall intensity yo = yxk = 400  mm/hr
Coefficient of Run-off C= 0.9
Correction Factor of Falling k = 2
Section :
Shoulder Width
- 0.500m o
0.050 m jio=  10.00% i
0.075 m] AV e mm——
T — T _‘:’_”f 0.075m
0.075 my :: -
—— " Pavement
0.053m | o i= 5.650%
Minmum Thicness of Pavement
1) Catchments Area
- Vertical Gradient = 0.300%
SpanlLength L = 2000 m
Catchments Area
{Single Line Drainage) A1=WbxL/1 = 136  m?
{Double Line Drainage) A2=WhxL/2 = 68 m?
2) Volume of Run-Off
- Volume of Run-Off
Q= 1/(3.6x10°)xCx yoxA
(Single Line Drainage) Q1= 0.0135 m¥sec.
(Double Line Drainage) Q2= 0.0068 msec.
- Possible Through Volume of Run-Off along Shoulder
Q= vxa =  0.0036 m¥sec.
- Velocity of Flow
v= 1/nxR¥x|"? = 0.29188 m/sec.
(Hydraulic mean Depth) R= a/fl = 0.0226
(Wetted Perimeter) = 05525 m
(Floow Area of Gutter) a= 00125 m?
{Coefficient of Roughness) n= 0015
3) Designed Number of Vertical Drain
N= Q/Q
{Single Line Drainage) N1 = 3.750 Each ==> 4 Each
4) Designed Interval of Vertical Drain
d= Q/QxL
{Single Line Drainage) di= 5333 m ==> 53m
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Hydraulic Calculation Viaduct

D. STEEL SUPERSTRUCTURE SECTION, P5 ~ P7 w/ Surface Down + Outer Gutter
Total F.O. Width Wh = 6.75 m
Single Line Drainage System = 1
Double Line Drainage System = 2
Supper Elevation i = 5.300%~ 6.000%
Rainfall Intensity y = 200 mm/hr
(5 years return period, 5 mins. Time concentration)
Design Rainfall intensity yo = yxk = 400 mm/hr
Coefficient of Run-off Cs= 0.8
Correction Factor of Falling k = 2
Section :
\; Shoulder Width
0240m | 0.509 m 0.500 m -
Outer Gutter
1
0.200 m 0.028 m , i
Y N V. s
0.057 m ky = + 0.075m
0120 m 4
! 1 - Pavement
\ 0.075m — i= 5650%

1) Catchments Area Minmum Thicness of Pavement

- Vertical Gradient
Span Length L
Catchments Area

0.300%
2000 m

o

{(Single Line Drainage) A1=WbxL/1 = 135 m?
(Double Line Drainage) A2=WbxL/2 = 68 m?
2) Volume of Run-Off
- Volume of Run-Off
Q= 1/(38x10°)xCx yoxA
(Single Line Drainage) Qt= 0.0135 mY¥sec.
{Double Line Drainage) Q2= 0.0068 m¥sec.
- Possible Through Volume of Run-Off along Shoulder
Q'= vxa = 0.0166 m’/sec.
- Velocity of Flow
ve 1/nxR¥xI¥ = 0.45595 misec.
(Hydraulic mean Depth) R= a/] = 0.0356
(Wetted Perimeter) I = 1.0197 m
{Floow Area of Gutter) a= 00363 m
(Coefficient of Roughness) n= 0.013
3) Designed Number of Vertical Drain
N= Q/Q
(Single Line Drainage) N2= 0813 Each==> 1 Each
4) Designed Interval of Vertical Drain
d= Q'/QxL
(Single Line Drainage) d2= 24593 m ==> 24m

Detail Engineering Design Flyover Merak- Serang

116



Hydraulic Calculation

E. STEEL SUPERSTRUCTURE SECTION, P8 ~ P9

Total F.O. Width Wh = 6.75 m

Single Line Drainage System = 1

Double Line Drainage System = 2

Supper Elevation i = 0.000% ~ 2.000%
Rainfall Intensity y = 200 mm/hr

(5 years return period, 5 mins. Time concentration)

Viaduct

w/ Surface Down + Outer Gutter

f 0.075m

Design Rainfall intensity yo = yxk = 400 mm/hr
Coefficient of Run-off C = 0.9
Correction Factor of Falling k = 2
Section :
Shoulder Width
» 0.500 m .
o= B6.00% L_—d
0.075 m} (0.030 m.| avA = S S
! — T
0.075 my <
0.050 m T —————— Pavement
- i= 1.000%
T~ Minmum Thicness of Pavement
1) Catchments Area
- Vertical Gradient = 0.300%
Span Length L = 13.00 m

Catchments Area

(Single Line Drainage) A1=WbxL/1 = 88 m?
{Double Line Drainage) A2=WhxL/2 = 44 m?
2) Volume of Run-Off
- Volume of Run-Off
Q= 1/(36x10°)xCx yoxA
(Single Line Drainage) Qf= 0.0088 msec.
{Double Line Drainage) Q2= 0.0044 msec.

- Possible Through Volume of Run-Off along Shoulder

Applied Surface Down
+ Quter Ditch

Q= vxa = 0.0016 m¥sec. 0.0166
- Velocity of Flow
v= 1/nxR¥xI'? = 0.21312 m/sec. 0.45595
(Hydraulic mean Depth) R= all = 0.0141 0.0356
(Wetted Perimeter) Il = 05309 m 1.0197
{Floow Area of Gutter) a= 00075 m? 0.0363
(Coefficient of Roughness) n= 0015 0.013
3} Designed Number of Vertical Drain
N= Q/Q
{Single Line Drainage) N1 = 5.500 Each==> 6
0.530 1
4) Designed Interval of Vertical Drain
d= Q/QxL
(Single Line Drainage) dl= 2384 m ==> 23m
24.523 24 m

m/sec. -
misec.

m

m2

Each
w/ Outer Ditch

wf Quter Ditch

Detail Engineering Design Fiyover Merak- Serang
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Hydraulic Calculation Viaduct

F. STEEL SUPERSTRUCTURE SECTION, P8 ~ P9 w/ Surface Down
Total F.O. Width Wb = 6.75 m
Single Line Drainage System = 1
Double Line Drainage System = 2
Supper Elevation i = 0.000% ~  1.800%
Rainfall Intensity ¥ = 200 mm/hr
(5 years return period, 5 mins. Time concentration)
Design Rainfall intensity yo = yxk = 400 mrn/hr
Coefiicient of Run-off C = 0.9
Correction Factor of Falling k = 2
Section : Shoulder Width
2.000m
- 0.500m 1.500m

i = 5.80% /
-— 0.012 m i
0.075 m¥ [0.041 m Ava 7 R e

fy | A I//r hé
0.075 my
0.050 m# ——— Pavement
b i= 0.800%

Minmum Thicness of Pavement
1) Catchments Area

- Vertical Gradient = 0.300%
SpanlLength L = 12.00 m
Catchments Area

{Single Line Drainage) A1=WbxL/1 = 81 m’
(Double Line Drainage) A2=WbxL/2 = 41 tn?
2) Volume of Run-Off
- Volume of Run-Off
Q= 1/36x10°)xCx yoxA
{Single Line Drainage) Q1= 0.0081 m¥sec.
(Double Line Drainage) Q2= 0.0041 m¥sec. Applied w/o Surface
- Possible Through Volume of Run-Off along Shoulder Dawn
Q= vxa = 0.0124  mYsec. 0.0023
- Velocity of Flow
v= 1/nxR¥xi™ = 0.28233 m/sec. 0.14484
(Hydraulic mean Depth) R= al/l = 0.0215 £.0079
{(Wetted Perimeter) = 20419 m 2.0161
{Floow Area of Gutter) a= 0044 m? 0.016
{Coefficient of Roughness) n = 0.015
3) Designed Number of Vertical Drain
N= Q/Q
(Single Line Drainage) Ni=  0.853 Each==> 1 Each
3.522 4 wfo Surface Down
4) Designed Interval of Vertical Drain
d= Q/QxL
(Single Line Drainage) di= 18370 m ==> 18.3 m
3.407 3m  w/o Surface Down
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Hydraulic Caleulation Viaduct
G. STEEL SUPERSTRUCTURE SECTION, P9 ~ P10 w/ o Surface Down
Total F.O. Width Wh = 875 m
Single Line Drainage System = 1
Double Line Drainage System = 2
Supper Elevation = 1.600% ~ 3.548%
Rainfall Intensity ¥y = 200 mm/hr
(5 years return period, 5 mins. Time concentration)
Design Rainfall intensity yo = yxk = 400 mm/hr
Coefficient of Run-off C = 0.9
Correction Factor of Fallingk = 2
Section : Shoulder Width
. 2.000m N
0500m__ 1500m
' io = 7.50% /
- 0.039m i
3
0.075 my T
0.050 m+$ —-——" Pavement
A i= 2.574%
Minmum Thicnhess of Pavement
1) Catchments Area Minmurn Thicness of Pavement
- Vertical Gradient = 0.000% ~ 0.300% Ave. = 0.150%
Spanlength L = 1400 m
Catchments Area
(Single Line Drainage) A1=WbxL/1 = 95 m?
{Double Line Drainage) A2=WbxL/2 = 47  m?
2) Volume of Run-Off
- Volume of Run-Off
Q= 1/(36x10°)xCx yoxA
(Single Line Drainage) M= 00095 m¥sec.
(Doubie Line Drainage) Q2= 0.0047 m°sec. Applied wfo Surface
- Possible Through Volume of Run-Cff along Shoulder Down
Q= vxa =  0.1363 msec. 0.0587
- Velocity of Flow
v 1/nxR¥x " = 1.5881 m/sec. 1.13944
{Hydraulic mean Depth) R= all = 0.0413 0.0251
(Wetted Petimeter) = 20779 m 2.0521
(Floow Area of Gutter) a= 00858 m 0.0515
{Coefficient of Roughness) n= 0015
3) Designed Number of Vertical Drain
N= Q/Q
(Single Line Drainage) N1=  0.070 Each==> 1 Each
0.162 1 w/o Surface Down
4} Designed Interval of Vertical Drain
d= Q'/QxL
(Single Line Drainage) dl1= 286.947 m ==> 286.9m
123.579 123 m w/o Surface Down
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Hydraulic Calculation

Viaduct

H. STEEL SUPERSTRUCTURE SECTION, P9 ~ P10 w/ o Surface Down
Total F.O. Width Wb = 875 m
Single Line Drainage System = 1
Double Line Drainage System = 2
Stupper Elevation i= 3.548% ~ 5.168%
Rainfall Intensity Yy = 200 mm/hr
(5 years return period, 5 mins. Time concentration)
Design Rainfall intensity yo = yxk = 400 mm/hr
Coefficient of Run-off C = 0.9
Correction Factor of Falling k = 2
Section ; Shoulder Width

1)

2)

3)

4}

» 2.000m
0500m_ 1.500 m

o=\ | 7.50%
-— 0.085 m i
0075 m} [0.103m VA " -

e *""”’_f 0.075 m
e R

\ . |

e —

f
0.075 my

0.059 m T —— Pavement
hs i= 4.358%
Minmum Thicness of Pavement
Catchments Area
Vertical Gradient =  0.000% ~ 0.300% Ave. = 0.150%
Spanlength L = 1200 m
Catchments Area
(Single Line Drainage) A1=WbxL/1 = 81 m?
{Double Line Drainage) A2=WbxL/2 = 41 m?
Volume of Run-Off
Volume of Run-Off
Q= 1/(36x10°)xCx yoxA
(Single Line Drainage) Q1= 0.0081 m¥sec.
{Double Line Drainage) Q2= 0.0041 m¥sec. Applied wio Surface
Possible Through Volume of Run-Cff along Shoulder Daown
Q'= vxa = 0.0455 m3sec. 0.0271
Velocity of Flow
v {/nxR¥Px 1™ = 0.38107 m/sec. 0.31049
(Hydraulic mean Depth) R= a/l = 0.0567 0.0417
{(Wetted Perimeter) = 21058 m 2.0891
(Floow Area of Gutter) a= 01193 m? 0.0872
(Coefficient of Roughness) n= 0015
Designed Number of Vertical Drain
N= Q/Q
(Single Line Drainage) N1= 0178 Each==> 1 Each
0.298 1 w/o Surface Down
Designed Interval of Vertical Drain
d= Q'/QxL
(Single Line Drainage) di= 67407 m ==> 67.4m
40,148 40m wlo Surface Down
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Hydraulic Calculation

Viaduct

. STEEL SUPERSTRUCTURE SECTION, P10 ~ P11 w/ o Surface Down
Total F.O. Width Wb = 675 m
Single Line Drainage System = 1
Double Line Drainage System = 2
Supper Elevation i = 5.168% ~ 5.600%
Rainfall Intensity y = 200 mm/hr
(5 years return pericd, 5 mins. Time concentration)
Design Rainfall intensity yo = yxk = 400  mm/thr
Coefficient of Run-off Cc= 0.9
Correction Factor of Falling k = 2
Section : Shoulder Width

1)

2)

3)

4)

2.000 m
0.500m_ 1.500 m

Ll o

o= 10.30% /
- 0.081 m i
0.075 m} {0.133 m_ Vv —1 U somm——

0.050 m T ————— Pavement

A

L i

[y

0.075m

4
0.075 m;

i= 5.384%
Minmum Thicness of Pavement
Catchments Area

Vertical Gradient =  0.300% ~ 1.633% Ave. = 0.967%
Spanlength L = 2500 m
Catchments Area
{Single Line Drainage) A1=WbxL/1 = 189 m?
{Double Line Drainage) A2=WbxL/2 = 84 m?

Volume of Run-Off
Volume of Run-Off
Q= 1/(36x10°)xCx yoxA
(Single Line Drainage) Qt= 0.0169 m¥sec.

{Double Line Drainage) Q2= 0.0084 mfsec. Applied wio Surface
Possible Through Volume of Run-Off along Shoulder Down
Q= vxa = 01735 m¥sec. 0.0971
Velocity of Flow
v= 1/nxR¥x1"™ = 1.13145 misec. 0.90158
(Hydraulic mean Depth) R= all = 0.0717 0.0510
{(Wetted Perimeter) = 21378 m 2.1106
(Floow Area of Gutter) a= 01533 m? 0.1077
{Coefficient of Roughness) n=  0.015

Designed Number of Vertical Drain

N= /&
(Single Line Drainage) N1=  0.097 Each==> 1 Each
0.174 1 w/o Surface Down
Designed Interval of Vertical Drain
d= Q'/QxL
(Single Line Drainage) d1= 256657 m ==> 256.6 m
143.639 143m  wlo Surface Down
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Hydraulic Calculation

Viaduct

J. STEEL SUPERSTRUCTURE SECTION, P12 ~P13 w/ o Surface Down
Total F.O. Width Wh = 18.68m~ 10.61m Ave.= 14.65m
Single Line Drainage System = 1
Double Line Drainage System = 2
Supper Elevation i = 5.60%

Rainfall Intensity y = 200 mm/hr
(5 years return period, 5 mins. Time concentration)
Design Rainfall intensity yo = yxk = 400 mm/hr
Coefficient of Run-off C= 0.9
Carrection Factor of Falling k = 2
Section : Shoulder Width
o 2.000m N
0.500m_ 1.500m

1)

2)

3)

4)

io = 10.30% /
" 0.042 m i
0.075 m* [0.093 m V. 1 =T 40
L A /-I—/.,/" .l_’_’_—f .075m
f 3
0.075 my - ,/—’/”ET’—'

0.038 m —— Pavement
- i= 2.800%
Minmum Thichess of Pavement

Catchments Area

Vertical Gradient = 1.633% ~  2.300% Ave.= 1.967%
Span Length L = 2500 m
Catchments Area

(Single Line Drainage) A1=WbxL/1 = 386 m?
{Double Line Drainage) A2=WhbxL/2 = 183 m?
Volume of Run-Off
Volume of Run-Off
Q= 1/36x10°)xCx yoxA
(Single Line Drainage) Q1= 0.0366 m%sec.
{Pouble Line Drainage) Q2= 0.0183 msec. Applied w/o Surface
Possible Through Volume of Run-Off along Shoulder Down
Q= vxa = 0.1303 mY¥sec. 0.0474
Velocity of Fiow
v= 1/nxR®xi"? = 1.25882 m/sec. 0.84565
(Hydraulic mean Depth) R= a/fl = 0.0424 0.0272
{(Wetted Perimeter) = 20862 m 2.0568
(Floow Area of Gutter) a= 01035 m? 0.0560
(Coefficient of Roughness) n= 0015
Designed Number of Vertical Drain
N= Q/Q
(Single Line Drainage) Ni= 0.281 Each==> 1 Each
0.772 14 w/o Surface Down
Designed Interval of Vertical Drain
d= Q'/QxL
(Single Line Drainage) dl= 89.003 m ==> 89.0 m

32.377 32m w/o Surface Down
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Hydraufic Calculation Viaduct

K. STEEL SUPERSTRUCTURE SECTION, PB4 ~ PB5S w/ o Surface Down
Total F.O. Width Wh = 7.00 m
Single Line Drainage System = 1
Double Line Drainage System = 2
Supper Elevation i= 2.688% ~  3.100%
Rainfall Intensity ¥y = 200 mm/hkr
(5 years return period, 5 mins. Time concentration)
Design Rainfall intensity vo = yxk = 400 mm/hr
Coefficient of Run-off C= 0.9
Correction Factor of Fallingk = 2
Section : Shoulder Width

5 2.250 m
0.500m___ 1.750m

io = 7.80% /
- 0.051 m i
J S
0.075 m? [0.090 m] E/k/f . 0.075 m
) A /,LT—"—'

0.050 m T -t —— " Pavement
b i= 2.894%
T~ Minmum Thicness of Pavement

A
0.075 my

1) Catchments Area

- Vertical Gradient = 0.316% ~ 2.354% Ave.= 1.335%
Spanlength L = 30.00 m
Catchments Area

(Single Line Drainage) A1=WbxL/1 = 210 m’
(Double Line Drainage) A2=WbxL/2 = 105 m?
2} Volume of Run-Off
- Volume of Run-Off
Q= 1/36x10°)xCx yoxA
(Single Line Drainage) Q1= 0.0210 m¥sec.
{Double Line Drainage) Q2= 00105 m¥sec. Applied w/o Surface
- Possible Through Volume of Run-Off along Shoulder Down
Q= vxa = 0.1171  m’sec. 0.0564
- Velocity of Flow
v= 1/nxR¥xI"™ = 1.02723 misec. 0.76991
(Hydraulic mean Depth) R= a/l = 0.0487 0.0316
{Wetted Perimeter) | = 23423 m 2.3161
(Floow Area of Gutter) a= 0114 m? 0.0733
{Coefficient of Roughness) n = 0.015
3) Designed Number of Vertical Drain
N= Q/Q
(Single Line Drainage) N1= 0179 Each==> 1 Each
0.372 1 wfo Surface Down
4) Designed Interval of Vertical Drain
d= Q/QxL
(Single Line Drainage) di= 167.286 m ==> 167.2m
80.571 80m w/o Surface Down

Detail Engineering Design Flyover Merak- Serang

123



Hydraulic Calculation

L. STEEL SUPERSTRUCTURE SECTION, PB5 ~ PB6

Total F.O. Width Wh = 7.00 m
Single Line Drainage System = 1

Double Line Drainage System = 2

Supper Elevation i = 3.10%

Rainfall Intensity ¥y = 200 mm/hr

{5 years return pericd, 5 mins. Time concentration)

Viaduct

w/ o Surface Down

Design Rainfall infensity yo = yxk = 400 mm/hr
Coefficient of Run-off C= 0.9
Correction Factor of Falling k = 2
Section : Shoulder Width
_ 2250 m N
- 0.500m . 1750m
o= 8.20% /}/
T 0.054 m i
F 3 el ————
0.075m} 10.095 m| vV —1 . 0.075 m
F 3
o
0.075 my T
0.050m —— Pavement
T - i= 3.100%
Minmum Thicness of Pavement
1) Catchments Area
- Vertical Gradient = 0.000% ~ 1.633% Ave.= 0.817%
Spanlength L = 26.00 m
Catchments Area
(Single Line Drainage) Al=WbxL/1 = 182 m?
{Double Line Drainage) AZ2=WbxL/2 = 91 m?
2) Volume of Run-Off
- Volume of Run-Off
Q= 1/36x10°xCx yoxA
(Single Line Drainage) Q1= 00182 m¥sec.
(Double Line Drainage) Q2= 0.0091 m¥sec. Applied wlo Surface
- Possible Through Volume of Run-Off along Shoulder Down
Q= vxa = 0.1002 m%sec. 0.0495
- Velocity of Flow
v= 1/nxR¥xI"™ = 0.83195 misec. 0.62994
(Hydraulic mean Depth) R= all = 0.0513 0.0338
(Wetted Perimeter) = 23475 m 2.3208
(Floow Area of Gutter) a= 01204 n? 0.0785
{Coefficient of Roughness) n= 0015
3) Designed Number of Vertical Drain
N= Q/Q
(Single Line Drainage) Ni= 0.182 Each==> 1 Each
0.368 1 wio Surface Down
4) Designed Interval of Vertical Drain
d= Q/QxL
{Single Line Drainage) d1= 143143 m ==> 1431 m
70.714 70 m  wfo Surface Down
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Hydraulic Calculation APPROACH

M. APPROACH (A1)

Total F.O. Width Wh = 675 m
Single Line Drainage System = 1
Double Line Drainage System = 2
Supper Elevation i = 2.00%
Rainfall Intensity y = 200 mm/hr
(5 years return period, 5 mins. Time concentration)
Design Rainfall intensity yo = yxk = 400 mm/hr
Coefficient of Run-off C = 0.9
Correction Factor of Falling k = 2
Section : Shoulder Width
e 2.000 m N
} i
0.075 m:: 0.040my V. _‘::—;:.—f 0.075 m
0.075 my M
——— Pavement
i= 2.000%
1) Catchments Area
- Vertical Gradient = 4.500%
Approach L = 160.00 m
Catchments Area
(Single Line Drainage) A1=WbxL/1 = 1080 m?
{Double Line Drainage) A2=WbxL/2 = 540 m?
2) Volume of Run-Off
- Volume of Run-Off
Q= 1/36x10°)xCx yoxA
(Single Line Drainage) Qi= 01080 msec.
{Double Line Drainage) Q2= 00540 m%sec.
- Possible Through Volume of Run-Off along Shoulder
Q= vxa = 00411 m¥sec.
- Velocity of Flow
v 1/nxR¥®x|" = 1.02808 m/sec.
(Hydraulic mean Depth) R= a/l = 0.0196
(Wetted Perimeter) | = 20404 m
(Floow Area of Gutter) a= 0.0400 m?
(Coefficient of Roughness) n= 0015
3) Designed Number of Vertical Drain
N= Q/Q
(Single Line Drainage) Ni1= 2628 Each==> 3 Each
4) Designed Interval of Vertical Drain
d= Q/QxL
{Single Line Drainage) di= 53333 m ==> 53m
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Hydraulic Calculation

N. APPROACH (A2)

Total F.O. Width Wh = 675 m
Single Line Drainage System = 1

Double Line Drainage System = 2

Supper Elevation i = 2.00%

Rainfall Intensity Y = 200  mmthr

(5 years return period, 5 mins. Time concentration)

APPROACH

Design Rainfall intensity yo = yxk = 400  mm/hr

Coefficient of Run-off C= 0.9

Carrection Factor of Falling k = 2

Section : Shoulder Width
2.000 m

A

i
1 e ———
0.075m7 10.040mY¥ ava /”f 0.075 m
0.075 my M
- Pavement
i= 2.000%
1) Catchments Area
- Vertical Gradient = 4.500%
Approach L = 20250 m
Catchments Area
{Single Line Drainage) A1=WbxL/1 = 1367 m?
(Double Line Drainage) A2=WhbxL/2 = 683 m?
2) Volume of Run-Off
- Volume of Run-Off
Q= 1/(3.6x10°xCx yoxA
(Single Line Drainage) Q1= 0.1367 m¥sec.
(Double Line Drainage) Q2= 0.0883 mYsec.
- Possible Through Volume of Run-Off along Shoulder
Q= vxa = 00411 m¥sec
- Velocity of Flow
v= 1/nxR¥xi" = 1.02806 m/sec.
{Hydraulic mean Depth) R= al/l = 0.0196
(Wetted Perimeter) b= 20404 m
(Floow Area of Gutter) a= 00400 m?
{Coefficient of Roughness) n= 0015
3) Designed Number of Vertical Drain
N= Q/Q
{Single Line Drainage) Ni= 3326 Each==> 4 Each
4) Designed Interval of Vertical Drain
d= Q'/QxL
{Single Line Drainage) dl= 50625 m ==> S50m
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Hydraulic Calculation

APPROACH

0. APPROACH (A3)

1)

2)

3)

4)

Total F.O. Width Wb = 675 m
Single Line Drainage System = 1
Double Line Drainage System = 2
Supper Elevation i= 2.00%
Rainfall Intensity y = 200 mm/hr
(5 years return period, 5 mins. Time concentration)
Design Rainfall intensity yo = yxk = 400 mm/hr
Coefficient of Run-off c = 0.9
Carrection Factor of Falling k = 2
Section : Shoulder Width
. 2.000m L
-—
h
0.075 m} [0.040 m¥ /g/’_"’/’j 0.075 m
0.075 my /’%’4
—y—— Pavernent
i= 2.000%
Catchments Area
Vertical Gradient = 4.500%
Approach L = 17400 m
Catchments Area
(Single Line Drainage) A1=WbxL/1 = 175 m?
(Double Line Drainage) A2=WbxL/2 = 587 m?

Volume of Run-Off
Volume of Run-Off
Q= 1/36x10°)xCx yoxA
(Single Line Drainage) Q1= 01175 msec.
(Double Line Drainage) Q2= 0.0587 mfsec.
Possible Through Volume of Run-Off along Shoulder

Q'= vxa = 0.0411 m¥sec.
Velocity of Flow
v= 1/nxR*®x|* = 1.02808 m/sec.
{Hydraulic mean Depth) R= a/l = 0.01986
{Wetted Perimeter) = 20404 m
(Floow Area of Gutter) a= 00400 m?
{Coefficient of Roughness) n= 005

Designed Number of Vertical Drain
N= Q/Q
{Single Line Drainage) N1

2859 Each==> 3 Each

Designed Interval of Vertical Drain

d= Q'/Qxt
(Single Line Drainage) d1= 58.000 ==> 58 m
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