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Title

Name

Field
Department
Faculty

Advisor

Mongkut’s Institute of Technology Ladkrabang (KMITL). The storm drainage system of each building

is, nevertheless, individual from one another. Without entirely systematic analysis, the whole storm

DESIGN OF STORM DRAINAGE SYSTEM FOR THE NORTH-WEST
AREA OF KING MONGKUT’S INSTITUTE OF TECHNOLOGY
LADKRABANG

MR.LERPONG AUMSURIYAR

MR.AMNART RITTIRONG

CONSTRUCTION ENGINEERING

CIVIL ENGINEERING

ENGINEERING

DR.SAKUL HOVANOTAYAN

ABSTRACT

Nowadays many buildings are constructed in the North — west area of King

drainge one in the mentioned area is still ineffective.

system in the North — west area of KMITL. This study ,however, emphasized only on the study of
hydraulics by using the Rational method combined with hydrograph analysis.By considering the study

results, the existing drainage system deserve improvement and additional design to make the system

Accordingly, this special project was made in order to analize the entire drainage

able to support the rainstorm with the return period equal to 10 years.
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Q = Av 2.7
ol
e = paige (2.8)
n
cd' ' °y o a =1
Iﬂfﬁ’l Q = ﬂ’)'llli]“‘ll’l’NVl’t)‘iS‘lJ”lﬂHW (QﬂU']ﬁﬂLiJﬂi/’)‘L!W])
di‘ a Y @
A = wuwwummmms‘lwa (M919LUAT)
< : a =
A = mmwﬂumﬂwammm (tuas /3UN)
4
n = ﬁnﬂizﬁmmmm;m: (Roughness coefficient)

aaaaalunsen 2.4

P . ﬂ'J’]iJUT)SUENLfST’u‘U'E)UﬁJEIﬂ (tun9)
[T 4
R = IAUYAFITAT (WUAT)
v
S = ANUAIANVDILUUINDTZVIYH

' v t4
mMsman A, R et lnalunenaw Taeszauiihig 0.8 mveadusiguinaliie
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M15199 2.4 A1 n NIFluaumsuuuiie (5396 nIsuadan, 2539)

Surface Best Good Fair Bad
Uncoated cast-iron pipe 0.012 0.013 0.014 0.015
Coated cast-iron pipe 0.011 0.012 0.013
Commercial wrought-iron pipe. Black 0.012 0.013 0.014 0.015
Commercial wrought-iron pipe. Galvanized 0.013 0.014 0.015 0.017
Smooth brass and glass pipe 0.009 0.010 0.011 0.013
Smooth lockbar and welded “OD” pipe 0.010 0.011 0.013
Riveted and spiral steel pipe 0.013 0.015 0.017
Vitrified sewer pipe 0.010 0.013 0.015 0.017
0.011
Common clay drainage tile 0.011 0.012 0.014 0.017
Glazed brick work 0.011 0.012 0.013 0.015
Brick in cement mortar: brick sewers 0.012 0.013 0.015 0.017
Neat cement surfaces 0.010 0.011 0.012 0.013
Concrete pipe 0.011 0.012 0.013 0.015
Wood stave pipe 0.012 0.013 0.015 0.016
Plank flumes 0.010 0.011 0.012 0.013
Planed 0.010 0.012 0.013 0.014
Unplaned 0.011 0.013 0.014 0.015
With battens 0.012 0.015 0.016
Concrete-lined channels 0.012 0.014 0.016 0.018
Cement-rubble surface 0.017 0.020 0.025 0.030
Dry-rubble surface 0.025 0.030 0.033 0.035
Dressed-ashlar surface 0.013 0.014 0.015 0.017
Semicircular metal flumes. Smooth 0.011 0.012 0.013 0.015
Semicircular metal flumes .corrugated 0.0225 0.025 0.0275 0.030
Canals and ditches
Earth. straight and uniform 0.017 0.020 0.0225 0.025
Rock cuts. Jagged and irregular 0.025 0.030 0.033 0.035
Winding sluggish canals 0.035 0.040 0.045
Dredged-earth channels 0.0225 0.025 0.0275 0.030
Canals with rough stony beds. weeds on
Earth banks 0.025 0.030 0.035 0.040
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MINN 2.4 (A0) A1 n N1FuaunITULUTLe (5950 Wssuaian, 2539)

Surface Best Good Fair Bad
Natural-stream channels
1. Clean. Straight bank. full stage. no rifts or
deep pools 0.025 0.0275 0.030 0.033
2. Same as (1).but some weeds and stones 0.030 0.033 0.035 0.040
3. Winding. Some pools and shoals. clean 0.033 0.035 0.040 0.45
4. Same as (3).lower stages. more ineffective
slope and sections 0.040 0.045 0.050 0.055
5. Same as (3). Some weeds and stones 0.035 0.040 0.45 0.050
6. Same as (4). Stony sections 0.045 0.050 0.055 0.060
7. Sluggish river reaches. Rather weedy or
with very deep pools 0.050 0.060 0.070 0.080
A = %(a—sin 6)d> 2.9)
Rit iy = l(l A e)d (2.10)
4 0
Tav 0 Fauaasluguii 2.11 Smisedhusifou
A /—\ B
5 L & o :
: -
: ” 0.80d 0ad
0.50d

()

Q)

{ Q. ar ' ' 4 1 1 4 1
307 2.1 awduiusvesru luvionaw iWeves lnags 0.8 hweadurhgudnaieve
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vngUii2.11 ) 1218 d = cos™ (%j =0.927 siAgY

0 = 27 -2« (2.11)
unum =092719% 8 = 272-2(0.927)
= 4429 3fe
NAUMT (2.9) A = %(9 —sin )i 2

= é(4.429— sin4.429 }d*

A = 0.674d" (2.12)
1 sin @
NFUNT (2.10) R = —|1-
4 2]
- l 1_sm4.429 J
4 4.429
R = 0.304d (213)

1NAUMIN (2.7) uaz 2.8) 1

1 250
Q = ~ AR?S?2 (2.14)

n

UNUAANNTN (2.12) ta (2.13) adluaumsi .14) 18

1
Q= L0.6744)0.304d% 5
n
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d = 1
S2
s
a = eyt (2.15)
S2

{ ' ] 4 v 3 1
Taumsi @.15) Tumsmanduiugudnavie vimiuldidenldvnadurim
L4 ' & ' g 4 ] o : '
quina1anie (d ) ¥alinaseziand 0.40 u. e lulhilryvezdn ludaunems lnaveailuve

y 9 o =4 :‘ '
UDNINHIZADININTATIVADVANUT WD U

z
3

R’S

N | —

NNAUNMIN (2.8) v=

S |—

UNUAUMSN (2.13) adluaunsn (2.8)

gl
18 v= %(0.3046156,“, )5 S?
A5 =
V= = d 3S2 (216)
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A ) A9 Yo o
AT NN 3.1 SU'E']Hﬂ‘W lﬂ 1MNTATID

BETWEEEN DIAMETER| SLOPE
DISTANCE

ZONE LINE ELEVETION ELEVETION EXISING |EXISING

MH MH
(m) (m) (m) (m)

auuGouswsald| 27 | 1 0.525 2 0.533 12.65 0.6 0.017

2 0.633 3 0.558 11.08 0.6 0.011

3 0.658 4 0.476 12.25 0.6 0.002

4 0.586 5 0.491 14.29 0.6 0.004

5 0.531 6 0.304 16.25 0.6 -0.004

6 0.424 7 0.396 20.98 0.6 0.000

7 0.306 8 1.080 9.15 0.6 -0.014

ﬂuuﬁuusmn'lﬂ 28 1 0.482 2 0.414 12.14 0.6 -0.006

2 0.304 3 0.514 12.09 0.6 0.012

3 0.444 4 0.533 12.17 0.6 0.007

4 0.463 5 0.589 13.04 0.6 0.010

5 0.459 6 0.482 12.20 0.6 0.002

6 0372 7 0.552 12.17 0.6 0.015

7 0.462 8 0.497 12.22 0.6 0.003

8 0.407 9 0.557 12.10 0.6 0.012

9 0.457 10 0.565 12.30 0.6 0.009

10 0.475 11 0.596 12.24 0.6 0.010

11 0.526 12 0.466 12.23 0.6 -0.005

12 0.406 13 0.525 12.39 0.6 0.010

13 0.435 14 0.467 12:35 0.6 0.003

14 0.407 15 0.559 12.14 0.6 0.013

15 0.444 16 0.522 12.12 0.6 0.006

16 0.462 17 0.605 11.14 0.6 0.013

17 0.515 18 0.522 12.15 0.6 0.001
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v
=1

M1399 3.1 () Joyad lashinsdisan

BETWEEEN DIAMETER| SLOPE
DISTANCE
ZONE LINE ELEVETION ELEVETION EXISING |EXISING
MH MH
(m) (m) (m) (m)
auuiSoussold| 28 | 18 0.492 19 0.622 12.06 0.6 0.011
(70) 19 0.572 20 0.585 12.05 0.6 0.001
20 0.520 21 0.638 12.19 0.6 0.010
E 30 | 1 -0.201 2 -0.293 829 0.8 0.011
2 -0.22 3 -0.368 8.2 0.8 0.018
3 -0.337 4 -0.388 717 0.8 0.007
4 -0.364 5 -0.408 8.08 0.8 0.005
5 -0.39 6 -0.338 8.1 0.8 0.006
6 -0.332 f -0.301 8.2 0.8 0.004
7 = 8 - 9.4 0.8 -
8 -0.308 9 -0.348 10.15 0.8 0.004
9 -0.0436 | 10 -0.415 8.10 0.8 -0.002
10 : 11 - - 0.8
R 10 0.101 2 0.32 11.44 0.8 -0.019
2 0.290 3 0.271 7.74 0.8 0.001
3 0.271 4 0.383 8.25 0.8 -0.014
4 0.272 5 0.259 9.10 0.8 0.001
5 0.309 6 0.042 8.34 0.8 0.032
6 0.241 7 0.182 8.23 0.8 0.007
7 0.234 8 0.248 8.20 0.8 -0.002
8 0.281 9 0.232 8.25 0.8 0.006
9 0.175 10 0.179 8.26 0.8 -0.001
10 0.136 11 0.187 8.25 0.8 -0.006
11 0.085 12 0.099 8.00 0.8 -0.002
12 0.09 13 0.09 8.20 0.8 0.000
13 0.128 14 0.117 8.15 0.8 0.001
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M1519% 3.1 (Av) Joyah 1A¥nsd1sae

BETWEEEN DIAMETER| SLOPE
DISTANCE

ZONE LINE ELEVETION ELEVETION EXISING |EXISING

MH MH
(m) (m) (m) (m)

R (7D) 14 0.104 15 0.042 7.28 0.8 0.008
15 0.155 16 0.009 9.12 0.8 0.016
16 0.066 17 0.025 8.25 0.8 0.005
17 0.063 18 -0.007 8.14 0.8 0.009
18 -0.02 19 5 - 0.8 g

E 391 - 1.068 2 1.249 27.5 0.25 -0.007

E 39 |- 1.153 - 1.051 9.93 0.2 0.010
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A ) 4 @
M1T¥N 3.2 ﬁ;ﬂmauﬁmwmzmamﬂﬂﬁuu

BETWEEEN | DIAMETER| SLOPE REMARK
LINE ZONE EXISING | EXISING
MH MH
(m)

LINE1 K 1 8 0.40 0.001
8 24 0.60 0.001
24 61 0.80 0.001
61 65 1.00 0.001
65 66 1.20 0.001
LINE2 K 1 10 0.80 0.001
LINE3 K 1 20 0.40 0.001
LINE4 K 1 10 0.40 0.001
LINES K 1 16 0.80 0.001
LINE6 K 1 27 0.40 0.001
27 52 0.80 0.001
LINE7 1 2 0.40 0.001
LINES8 1 3 0.40 0.001
3 5 0.40 0.001
5 6 0.60 0.001
6 25 0.80 0.001
LINE9 1 5 0.40 0.001
LINE10 1 8 0.60 0.001
8 16 0.80 0.001
16 18 0.80 0.001
LINE11 K 1 8 0.60 0.001
LINE12 K 1 9 0.60 0.001
LINE13 K 1 4 1.20 0.001
LINE14 A 3 - 0.40 0.003

LINEIS - - - - wuae v
LINE16 1 2 0.40 0.002
2 3 0.40 0.002
3 4 0.40 0.002
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a ' v oy o
M13199 3.2 () arjUveyaszuusseThiagluy

BETWEEEN |DIAMETER| SLOPE REMARK
LINE ZONE EXISING | EXISING
MH | MH
(m)
LINE16(¢9) 4 5 0.40 0.002
5 6 0.50 0.002
6 7 0.50 0.002
7 8 0.50 0.002
8 9 0.60 0.002
9 10 0.60 0.002
10 11 0.60 0.002
LINE17 1 2 0.40 0.002
2 3 0.40 0.002
LINEI8 1 5 - - uuamielni
5 11 0.60 0.002
11 17 - - uuavielni
LINE19 1 6 0.40 0.002
6 9 0.50 0.002
LINE20 1 4 - - uuaneIn
4 10 0.60 0.002
LINE21 D - - - - uuane v
LINE22 D - - - - uuane v
LINE23 E - E - - uune v
LINE24 1 2 0.20 0.004
2 3 0.20 0.004
3 4 0.20 0.004
4 5 0.20 0.004
5 8 - - uuae vy
LINE25 D 1 ) 0.15 0.006
2 3 0.15 0.006
3 4 0.20 0.005
4 5 0.20 0.005
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A15199 3.2 (Ae) agdeyaszuusziileyiv

BETWEEEN |DIAMETER| SLOPE REMARK
LINE | ZONE EXISING | EXISING
MH | MH
(m)

LINEZS(Giﬂ) 5 6 0.20 0.004
6 8 - - uuavo ny
LINE26 D 1 5 - - uumelni
5 14 - - uuaolvi

LINE27 D 1 2 0.60 0.017

2 3 0.60 0.011

3 4 : 0.60 0.002

5 6 0.60 0.004

6 7 0.60 -0.004

7 8 0.60 0.000

8 9 0.60 0.095
9 17 - - nuaialui

LINE28 1 2 0.60 -0.006

2 3 0.60 0.012

3 4 0.60 0.007

4 5 0.60 0.010

5 6 0.60 0.002

6 7 0.60 0.015

7 8 0.60 0.003

8 9 0.60 0.012

9 10 0.60 0.009

10 1 0.60 0.010

11 12 0.60 -0.005

12 13 0.60 0.010

13 14 0.60 0.003

14 15 0.60 0.013

15 16 0.60 0.006

16 17 0.60 0.013

17 18 0.60 0.001
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A15197 3.2 (Ae) agdeyaszuusymuiilegiiu

BETWEEEN |DIAMETER| SLOPE REMARK
LINE ZONE EXISING | EXISING
MH | MH
(m)
LINE28(719) 18 19 0.60 0.011
19 20 0.60 0.001
20 21 0.60 0.010
LINE29 E 1 2 0.60 0.005
2 3 0.60 0.005
3 4 0.60 0.005
4 5 0.60 0.005
5 6 0.60 0.005
6 7 0.60 0.005
7 8 0.60 0.005
8 9 0.60 0.005
9 10 0.60 0.005
10 11 0.60 0.005
11 12 0.80 0.005
12 13 0.80 0.005
LINE30 E 1 ) 0.80 -0.001
9 3 0.80 0.011
3 4 0.80 0.018
4 5 0.80 0.007
5 6 0.80 0.005
6 7 0.80 0.006
7 8 0.80 0.004
8 9 0.80 2
9 10 0.80 0.004
10 11 0.80 -0.002
LINE31 R 1 2 0.80 -0.019
2 3 0.80 0.001
3 4 0.80 -0.014
4 5 0.80 0.001
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A1397 3.2 (dA0) ar3Udeyaszuuszanethilegiy

BETWEEEN |DIAMETER| SLOPE REMARK
LINE ZONE EXISING | EXISING
MH | MH
(m)
LINE31(s19) 5 6 0.80 0.032
6 7 0.80 0.007
7 8 0.80 -0.002
8 9 0.80 0.006
9 10 0.80 -0.001
10 11 0.80 -0.006
11 12 0.80 -0.002
12 13 0.80 0.000
13 14 0.80 0.001
14 15 0.80 0.008
15 16 0.80 0.016
16 17 0.80 0.005
17 18 0.80 0.009
18 19 0.80 -
LINE32 E . - 0.25 -0.007
LINE33 F 0.60 -
LINE34 F 1 7 - - uumelni
LINE35 F APL | wANT - - uumelni
LINE36 F AL [EALTL 2-0.6 -
LINE37 E - - - - uuaelny
LINE38 G - - 0.10 0.100 uumeIn
LINE39 F - : 0.20 0.010
LINE40 H - - - - uuaelni
LINE41 A - - 0.40 0.003 uuave vy
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EY £

M7 4.1 M3fnamszrznani i oveudaziuA suringes
Subarea Area L, Ground n t
Number Sq.m m Slope min

Al 1605 11.74 0.0015 0.02 0.56
A2 5336 22.80 0.0015 0.02 0.84
Bl 4274 1630 0.0015 0.02 0.68
B2 4274 1630 0.0015 0.02 0.68
B3 1137 11.30 0.0015 0.02 1.59
B4 1137 11.30 0.0015 0.02 1.59
c1 2465 14.75 0.0015 0.02 0.64
c2 909 10.00 0.0015 002 0.51
C3 909 10.0 0.0015 0.02 0.51
c4 1875 15.0 0.0015 0.02 0.65
Cs 1304 9.70 0.0015 0.02 0.50
cé 2009 10.64 0.0015 0.02 0.53
c7 429 6.90 0.0015 0.02 0.41
8 429 6.90 0.0015 0.02 0.41
DI 1178 11.40 0.0015 0.02 0.55
D2 2308 17.44 0.0015 0.02 0.71
D3 2308 17.44 0.0015 0.02 0.71
D4 1178 11.40 0.0015 0.02 0.55
D5 1231 e 0.0015 0.02 0.42
D6 1231 713 0.0015 0.02 0.42
D7 205 473 0.0015 0.02 0.33
D§ 205 4.73 0.0015 0.02 0.33
D9 2218 18.65 0.0015 0.02 0.74
D10 2218 18.65 0.0015 0.02 0.74
D11 1302 11.70 0.0015 0.02 0.56
D12 1302 11.70 0.0015 0.02 0.56
D13 1089 6.46 0.0015 0.02 0.39
D14 1089 6.46 0.0015 0.02 0.39
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v v v '
A1519% 4.1(79) MImuIuszeznani lvad meve s asiuisy

v
o 1t

H1g08

Subarea Area L, Ground n t

Number Sq.m m Slope min
D15 165 4.30 0.0015 0.02 0.31
D16 165 4.30 0.0015 0.02 0.31
El 847 8.91 0.0015 0.02 0.48
E2 2925 33.00 0.0015 0.02 1.04
E3 934 8.32 0.0015 0.02 0.46
E4 1385 14.05 0.0015 0.02 0.63
ES5 4675 22.85 0.0015 0.02 0.84
E6 1088 12.80 0.0015 0.02 0.59
E7 998 8.30 0.0015 0.02 0.46
E8 998 8.30 0.0015 0.02 0.46
E9 290 5.70 0.0015 0.02 0.36
E10 290 5.70 0.0015 0.02 0.36
Ell 1026 11.80 0.0015 0.02 0.56
E12 1772 8.00 0.0015 0.02 0.45
Fl 2336 8.85 0.0015 0.02 0.47
F2 357 6.20 0.0015 0.02 0.38
F3 2627 22.00 0.0015 0.02 0.82
F4 5291 21.00 0.0015 0.02 0.8
F5 1103 9.10 0.0015 0.02 0.48
F6 2254 9.60 0.0015 0.02 0.5
F7 1334 10.00 0.0015 0.02 0.51
F8 1286 10.75 0.0015 0.02 0.53
Gl 750 17.65 0.0015 0.02 0.72
H1 670 11.67 0.0015 0.02 0.56
H2 670 11.67 0.0015 0.02 0.56
H3 670 11.67 0.0015 0.02 0.56
H4 670 11.67 0.0015 0.02 0.56
H5 670 11.67 0.0015 0.02 0.56
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v v
A5 9N 4.1(810) MIMUIUITZEZANN IMat v as

A o
NUN

498

Subarea Area L, Ground n t

Number Sq.m m Slope min
H6 670 11.67 0.0015 0.02 0.56
K1 9269 29.39 0.0015 0.02 0.97
K2 5624 25.10 0.0015 0.02 0.89
K3 9259 29.39 0.0015 0.02 0.97
K4 5711 27.42 0.0015 0.02 0.93
K5 784 7.12 0.0015 0.02 0.42
K6 1626 12.40 0.0015 0.10 2.90
K7 671 7.89 0.0015 0.10 2.21
K8 181 3.97 0.0015 0.02 0.29
K9 176 3.54 0.0015 0.10 1.37
K10 965 29.39 0.0015 0.02 0.97
K11 248 4.46 0.0015 0.10 1.57
K12 211 2.63 0.0015 0.10 1.14
K13 1010 8.61 0.0015 0.02 0.47
K14 188 6.09 0.0015 0.10 1.89
K15 595 4.55 0.0015 0.02 0.32
K16 326 6.65 0.0015 0.02 0.40
K17 1600 16.00 0.0015 0.02 =
K18 3869 21.05 0.0015 0.10 3.99
K19 2468 15.10 0.0015 0.10 3.27
K20 1856 20.86 0.0015 0.02 0.79
K21 1856 50.09 0.0015 0.02 1.34
K22 1856 15.10 0.0015 0.02 0.65
K23 3364 39.50 0.0015 0.02 1.16
K24 9706 37.31 0.0015 0.10 5.62
K25 2818 19.42 0.0015 0.10 3.80
K26 2488 9.90 0.0015 0.10 2.53
K27 923 8.88 0.0015 0.10 237
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M990 4.1(79) msﬁmmszama117:1"111aﬁwiamaqmiazﬁuﬁsuﬁwéaa
Subarea Area L, Ground n t
Number Sq.m m Slope min

K28 9366 40.87 0.0015 0.10 5.94
K29 9366 40.87 0.0015 0.10 5.94
K30 815 6.14 0.0015 0.02 0.38
K31 9366 40.87 0.0015 0.10 5.94
K32 326 6.65 0.0015 0.02 0.40
K33 555 10.09 0.0015 0.10 2.56
K34 9366 40.87 0.0015 0.10 5.94
K35 326 12.53 0.0015 0.02 0.58
K36 326 6.65 0.0015 0.02 0.40
K37 1292 6.14 0.0015 0.02 0.38
K38 531 6.14 0.0015 0.02 0.38
K39 815 6.14 0.0015 0.10 1.90
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M3 4.3 mafSeufisussuuszineihilniuiussuuszuohieenuuy

BETWEEEN| DIAMETER | DIAMETER| SLOPE | SLOPE

LINE ZONE EXISING DESIGN | EXISING| DESIGN REMARK

MH | MH
(m) (m)

LINE1 K 1 8 0.40 0.40 0.001 0.003
8 24 0.60 0.60 0.001 0.002
LINE3 K 1 20 0.40 0.40 0.001 0.003
LINE4 K 1 10 0.40 0.40 0.001 0.003
LINES K 1 16 0.80 0.80 0.001 0.001
LINE6 K 1 27 0.40 0.60 0.001 0.003
LINE7 K 1 2 0.40 0.40 0.001 0.003
LINES K 1 3 0.40 0.40 0.001 0.003
3 5 0.40 0.60 0.001 0.002
5 6 0.60 0.60 0.001 0.002
LINE9 1 5 0.40 0.40 0.001 0.003
LINE10 1 8 0.60 0.60 0.001 0.002
8 16 0.80 0.60 0.001 0.002
16 18 0.80 0.80 0.001 0.001
LINE11 1 8 0.60 0.60 0.001 0.002
LINEI12 1 9 0.60 0.60 0.001 0.002
LINE15 = - - 0.60 = 0.003
LINE16 1 2 0.40 0.50 0.002 | 0.002
2, 3 0.40 0.50 0.002 0.002
3 4 0.40 0.50 0.002 | 0.002
4 S 0.40 0.50 0.002 0.002
5 6 0.50 0.50 0.002 0.002
6 7 0.50 0.50 0.002 0.002
i 8 0.50 0.50 0.002 0.002
8 9 0.60 0.50 0.002 0.002
9 10 0.60 0.50 0.002 0.002
10} 11 0.60 0.50 0.002 | 0.002

63




td' i S : o o : d.
AT NN 4.3 (919) ﬂTiLﬂ?EJUL‘VIEJ‘U'i3U1]53UTUHﬁji]?UUﬂUiZUU5$U18u1ﬂﬂﬂﬂLlﬂU

BETWEEEN| DIAMETER | DIAMETER| SLOPE | SLOPE
LINE |ZONE EXISING | DESIGN |EXISING|DESIGN REMARK
MH | MH
(m) (m)
LINE17 | it 0.40 0.50 0.002 | 0.002
e 0.40 0.50 0.002 | 0.002
LINEIS8 1 5 - 0.50 - 0.002 uuavie v
5l 0.60 0.50 0.002 | 0.002
11|30 - 0.50 - 0.002
LINEI9 b g 0.40 0.50 0.002 | 0.002
6 | 9 0.50 0.50 0.002 | 0.002
LINE20 ja - 0.50 - 0.002
4 |10 0.60 0.50 0.002 | 0.002
LINE21 D - 3 - 0.5 - 0.002 uuave v
LINE22 D - - - 0.5 - 0.002 wuvie lni
LINE23 E - - - 0.4 - 0.0025
LINE24 B e 0.2 0.4 0.004 | 0.005
il 0.2 0.4 0.004 | 0.005
310 4 0.2 0.4 0.004 | 0.005
4 15 0.2 0.4 0.004 | 0.005
5 8 - 0.4 - 0.005 uuave v
LINE25 D 1 2 0.15 0.4 0.006 | 0.005
o I 0.15 0.4 0.006 | 0.005
gl 0.2 0.4 0.005 | 0.005
415 0.2 0.4 0.005 | 0.005
5al g 0.2 0.4 0.004 | 0.005
A = - 0.4 - 0.005 uuavie v
LINE26 D 1 5 - 0.4 - 0.005 nuavie lni
50 | 14 ! 0.5 - 0.005
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A1TNN 4.3 (919) ﬂ'IiL‘]JiEJiJWIU‘lJi%U‘lJS%‘]ﬂEJu']ﬂ%QUUﬂUitUUiZUTU‘HTﬂﬂ’OﬂMUU

BETWEEEN| DIAMETER | DIAMETER| SLOPE | SLOPE

LINE |ZONE EXISING | DESIGN |EXISING|DESIGN REMARK

MH | MH
(m) (m)

LINE27 D 1 2 0.6 0.5 0.017 | 0002 |uumielmin/feusemans
2 3 0.6 0.5 0011 | 0002 |mavenimssdwuveudy
g 1 0.6 0.5 0.002 | 0.002
5alete 0.6 0.5 0.004 | 0.002
i 0.6 0.5 -0.004 | 0.002
7t 0.6 0.5 0.000 | 0.002
Bliig 0.6 0.5 0.095 | 0.002
g oy - 0.5 - 0.002

LINE28 1 2 0.6 0.5 -0.006 | 0.002 |uuavielmiwAvudiansiva
gl 0.6 0.5 0012 | 0002 | venhassdwiuveady
3 | 0.6 0.5 0.007 | 0.002
4ils 0.6 0.5 0.010 | 0.002
5 lis 0.6 05 0.002 | 0.002
6517 0.6 0.5 0.015 | 0.002
Firng 0.6 0.5 0.003 | 0.002
g lido 0.6 0.5 0.012 | 0.002
9 | 10 0.6 0.5 0.009 | 0.002
102 [l 0.6 0.5 0.010 | 0.002
e B 0.6 0.5 -0.005 | 0.002
1o a8 0.6 0.5 0.010 | 0.002
13 | 14 0.6 0.5 0.003 | 0.002
14 | 15 0.6 0.5 0.013 | 0002
157] 16 0.6 0.5 0.006 | 0.002
165E 217 0.6 0.5 0.013 | 0002
17} a8 0.6 0.5 0.001 | 0.002
18 | 19 0.6 05 0011 | 0002
19 | 20 0.6 0.5 0.001 | 0.002
P01 0.6 0.5 0.010 | 0.002
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M9 4.3 (f) ManSeuifisussuuszinoihatiufuszuussuonifesnuuy

BETWEEEN| DIAMETER | DIAMETER| SLOPE | SLOPE
LINE [ZONE EXISING | DESIGN |EXISING|DESIGN REMARK
MH | MH
(m) (m)
LINE29 E L s 0.60 0.60 0.005 | 0.002 liiansoniSLoPE 1A
2| 0.60 0.60 0.005 | 0.002 3914SLOPE muu
3o 0.60 0.60 0.005 | 0.002
4|5 0.60 0.60 0.005 | 0.002
5.F6 0.60 0.60 0.005 | 0.002
Bl 7 0.60 0.60 0.005 | 0.002
70 0.60 0:50 0.005 | 0.002
g8l 9 0.60 0.60 0.005 | 0.002
9 1 10 0.60 0.60 0.005 | 0.002
10| 1 0.60 0.60 0.005 | 0.002
Iilie 0.80 0.60 0.005 | 0.002
12| 13 0.80 0.60 0.005 | 0.002
LINESO. | Bl a2 0.80 0.80 -0.001 | 0.001
h e 0.80 0.80 0.011 | 0.001
5l 0.80 0.80 0.018 | 0.001
45 ls 0.80 0.80 0.007 | 0.001
gl 0.80 0.80 0.005 | 0.001
6l 0.80 0.80 0.006 | 0.001
7008 0.80 0.80 0.004 | 0.001
8 o 0.80 0.80 - 0.001
9150 0.80 0.80 0.004 | 0.001
10 |1 0.80 0.80 -0.002 | 0.001
LINE3] Refeals 0.80 0.80 -0.019 | 0.001
T G 0.80 0.80 0.001 | 0.001
| 0.80 0.80 -0.014 | 0.001
b3l s 0.80 0.80 0.001 | 0.001
5 1 0.80 0.80 0.032 | 0.001
6l 0.80 0.80 0.007 | 0.001
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3199 4.3 (\) ManfSoufioussuuszanoihilgiuiuszuussunimesnuuy

BETWEEEN| DIAMETER | DIAMETER| SLOPE | SLOPE
LINE |ZONE EXISING | DESIGN |EXISING| DESIGN REMARK
MH | MH
(m) (m)
LINE31(#19) 7 8 0.80 0.80 -0.002 | 0.001
5o[9 0.80 0.80 0.006 | 0.001
9 | 10 0.80 0.80 -0.001 | 0.001
10|11 0.80 0.80 -0.006 | 0.001
11} 12 0.80 0.80 -0.002 | 0.001
1271 13 0.80 0.80 0.000 | 0.001
13 | 14 0.80 0.80 0.001 | 0.001
Ml 15 0.80 0.80 0.008 | 0.001
15 | 16 0.80 0.80 0.016 | 0.001
16 | 17 0.80 0.80 0.005 | 0.001
7 A 0.80 0.80 0.009 | 0.001
18 | 19 0.80 0.80 - 0.001
LINE32 E - - 0.25 0.25 -0.007 | 0.005
LINE33 F 0.6 0.6 - 0.002
LINE34 F 1 7 - 0.5 - 0.002
LINE35 F [ ALL |/ALE - 0.5 - 0.002
LINE36 FE [ALL|ALL}| ".2-06 0.6 - 0.002
LINE37 E - - - 0.50 - 0.002
LINE38 G - - 0.10 0.20 0.100 | 0.100
LINE39 F - - 0.20 0.20 0.010 | 0.01
LINE40 H - - - 0.40 - 0.003
LINE41 A - - 0.40 0.40 0.0025 | 0.0025
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