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Wandee Poonpotmas 2008: Rajamangala University of Technology Lanna Tak
Campus Internal Drainage System Capacity Assessment. Master of Engineering
(Water Resources Engineering), Major Field: Water Resources Engineering,
Department of Water Resources Engineering. Thesis Advisor: Associate Professor

Chaiwat Kayankarnnavy, M.Eng. 148 pages.

The objectives of this study are to assess the existing internal drainage system capacity of
Rajamangala University of Technology Lanna Tak Campus, and recommend measures of existing
drainage system improvement in order to achieve standard. The preventive of flooded water into
studied area and rain water draining from this area to Nongloung reservoir. In flooding period,
Nongloung reservoir’s water level is higher than the level of the canal in studied area which
cannot discharge the water out this area and will be flooded in this area. The drainage capacity is
assessed by applying mathematics model SWMM. The SWMM model is calibrated and verified
in order to evaluate the controlled parameters and simulate flowing characteristics by twelve case
studies so as to solve this task. The manning’s friction coefficient study of the canal flows are
0.018 and 0.05. From twelve case studies found that the recent drainage system cannot support
five years return period rainfall. The proposed recommendation are to excavate the canal and
build earthen dyke, at The seventh building decrease wair 0.60 meters in depth, install gate at
retention point in order to retard the water quantity for flooding prevention and lastly, it is
necessary that to install 6.6 cubic meter per second water pumping station in case of cannot
mitigate water level in canal. Once pumping measure is applied, found that it can be solved

efficiently the flooding problem for the drainage system of the studied area.

Student’s signature Thesis Advisor’s signature
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5. 35 Rational Formula
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M3190 5 AU aNTIINMUBINUNTUIN (Viessman and Lewis, 1996)

Return Period (years)

Character of surface

2 5 10 25 50 100 500
Developed
Asphaltic 073 0.77 081 086 090 095 1.00
Concrete/roof 075 0.80 083 088 092 097 1.00
Grass
Poor condition (grass cover less than 50% of the area)
Flat,0-2% 032 034 037 040 044 047 058
Average,2-7% 037 040 043 046 049 053 0.61
Steep,over7% 040 043 045 049 052 055 0.62
Fair condition (grass cover on 50% to 75% of the area)
Flat,0-2% 025 028 030 034 037 041 0.53
Average,2-7% 033 036 038 042 045 049 0.58
Steep,over7% 037 040 042 046 049 051 0.60
Good condition (grass cover larger than 75% of the area)
Flat,0-2% 021 023 025 029 032 036 049
Average,2-7% 029 032 0.35 039 042 046 0.56
Steep,over7% 034 037 040 044 047 051 0.58
Undeveloped
Cultivated Land
Flat,0-2% 031 034 036 040 043 047 0.57
Average,2-7% 035 038 041 044 048 051 0.60
Steep,over7% 039 042 044 048 051 054 0.61
Pasture/Range
Flat,0-2% 025 028 030 034 037 041 0.53
Average,2-7% 033 036 038 042 045 049 0.60
Steep,over7% 037 040 042 046 049 053 0.60
Forest/Woodlands
Flat,0-2% 022 025 028 031 035 039 048
Average,2-7% 031 034 036 040 043 047 0.56
Steep,over7% 035 039 041 045 048 052 0.58
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Rainfall Intensity-Duration-Frequency Curve at
A.Muang C.Tak (1964-1983,1986-1993)
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v < Y
M3197 6 mﬁll“JJizﬁ‘l/lﬁﬂ’ﬂiﬂlijlliz(Manning’s coefficient, n) dmsumatinta

Channel Type Manning n

Lined Channels

- Asphalt 0.013-0.017
- Brick 0.012 - 0.018
- Concrete 0.011 - 0.020
- Rubble or riprap 0.020 - 0.035
- Vegetal 0.030-0.40

Excavated or dredged

- Earth, straight and uniform 0.020 - 0.030
- Earth, winding, fairly uniform 0.025 - 0.040
- Rock 0.030 - 0.045
- Unmaintained 0.050 - 0.140

Natural channels (minor streams, top width at
flood stage < 100 ft)

- Fairly regular section 0.030 - 0.070
- Irregular section with pools 0.040 - 0.100

#31: ASCE (1982)
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Y '
6.6 ANVANLATOATINS WA (stage and discharge) Taglndan1 n Tumaiudanaly
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M3519N 7 ﬂ1ET3J1Jizﬁﬂ‘ﬁﬂﬂiﬁﬂiﬂlix(Maﬂning’s coefficient, n) @1HIUNDIZ VYU

Conduit Material Manning n
Asbestos-cement pipe 0.011 - 0.015
Brick 0.013-0.017
Cast iron pipe

- Cement-lined & seal coated 0.011 - 0.015
Concrete (monolithic)

- Smooth forms 0.012-0.014

- Rough forms 0.015-0.017
Concrete pipe 0.011 - 0.015
Corrugated-metal pipe
(1/2-in. x 2-2/3-in. corrugations)

- Plain 0.022 - 0.026

- Paved invert 0.018 - 0.022

- Spun asphalt lined 0.011 -0.015
Plastic pipe (smooth) 0.011-0.015
Vitrified clay

- Pipes 0.011 -0.015

- Liner plates 0.013-0.017

#31: ASCE (1982)
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Water Elevation Profile: Node 102 -115

ée 2 g g 5 5 & 2 8 3 g 8 b
12 R — I | [ S | e e
i N s !
111 — R -
E N~ . ..~
E '\‘:’/-.- —
Eﬂu—
108
10 \\‘“‘x- / o
400 350 300 250 200 150 160 S0 DI
Distance ()
0401 /2006 02:00:00
Ao v
. GNNEARG
= o o as ansilaun
MNN 26 HATEAVUIGITAVDINTUANYIN | —me -

= A I [ g’ Aa 1
3.2 HaNITANYINTIUN 2 L‘ﬂuwamﬂmsmummﬂumsﬂiuﬂqﬁz‘um:mﬂuWm’ejg

a I ¥ a A ~ a g’ = [ g’ Y A a Y
LﬂﬂﬁlﬁhlﬂllWﬁj@TLlIﬂﬂWﬂTiilﬂﬁhﬁ/lﬁﬂ‘ﬂﬂﬂ"lilﬂﬂ"]ﬂ 10 l] 'imumaumqma‘lu’mmmmmﬂ‘u
0.91 1Wa3 wamsanwaaaaalunIng 27
Water Elevation Profile; Node 102 -115
8¢ : z € &5 5 ¥ 2 2 3 3 8 @
112+ / E Mfiifinazess i AN e el | s I | | ';i_h&“‘———
//'\ I — _'\\TK /'\.\ —1E
NI === — = g =" EE | - T N ; s i
g JdLf == — [l \_\\_/“ _ e
EHU—- 4
108 I
- B D \\‘a&_ / o —
400 350 300 250 200 150 160 50 a
Distance (m)
1000172006 02:00:00
. aaarage
4 o 2 s . - aagdaumn
NINN 27 HATZAUVIGITAVDINTUANHIN 2

E1) Q



68

{ < v oy
33 Waﬂ’]ﬁﬁﬂ‘ﬂﬁlﬂﬁﬁ‘ﬁ?ﬁ L‘ﬂuWaﬂmmimuu%mﬂumﬁ‘ﬂmﬂuummﬂfﬂmmﬂuaﬂ

9 1 49’ d‘ a a a d' ~ a oy =S
WimununmeluInenve Tagnansa lasnansadunseutmsmnad 10 Y uazaas

9 9 1 Y
Uszgsznerhluyinageimind enugulsmanihin Tnadinewva szauiduadis

9

a o

9 v
o v a

MeluInguuamiiy 0.76 1w s mamsaneiaaaadluning 28

H15

Water Elevation Profile: Node 102 -115

105

=] o o — " w L = w o ™ S
7 @ g T & & - & @ & 7 @ g =
e I — B AN [ B — = = —
AU~ LT TN s — =
. —. 7. N LT = L
A1 - —=— >
S == I \I\—/' ..~
c N Nt s
2 3
T 10
o
i
109
Tl o — . T \\ -—\—.____\_\_\_\-\_\-\_\--_'

200 100 5 0
Distance (m)

10:/01/2006 02:00:00

Y
o o)

MNA 28 HATZAVUFIAAUDINTAANYIN 3

E') Q

v
A A

3.4 HAMIANKINIGIN

9 1 dy d' a a a d' ~ a 2’ =
!GIJWVI’JMWH'VIE’HEJGI,U'J'V]EHLGUGI Tﬂfﬁ/‘ﬁ]ﬁﬂﬂ IﬂﬂWﬂWimWNu%if)‘]Jﬂﬂ'li!ﬂﬂ%W 10 1

J a v o v 4 a 2 A 9 a
i%‘]JWEJuﬂ,‘LmiL’Jmﬂﬂi‘]Juu"lﬂ Lﬁ@ﬂlﬂﬂﬂﬂiiﬂmﬂ1ﬁ1ﬁﬁﬂﬂ’mEJWUG] l,l,azf,j:‘]J

. aaarade

. _ aagdaumn

Y
andailze

Y Y

3| % g}
4 L‘ﬂuNamﬂmsmtmamﬂumi‘ﬂmﬂuummﬂmﬂmﬂu@ﬂ

o A A
HIDDNITINNUN

4 Y J [ g’ v oy 9 a a 1w
Lﬁ@\‘liﬂﬂﬁ53@1‘]Ji]'lﬂﬂ181&@ﬂgﬁﬂ??igﬂﬂu1ﬂ1ﬂiuﬂﬁ@\‘l 5x@mumu@mmaimmmmmmu

0.49 IATHAMIANMIAIAA U NN 29



69

Water Elevation Profile: Node 102 - 115
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MUEUING N4 31/AANI1YINABIAENANT sta 0+000

MWHLIN 05 J1/AAANINVIIAABIAEHANT sta 0+025

MUHUINN 16 FUAANILYINIAABITIBNANT sta 0+032
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/ @ o A 9 9
ﬂ1wwu3n‘ﬁ n7 :Jj‘]JGmm‘JJ"U’JNﬂamﬁWEJWaﬂﬁ sta 0+070 AU U

MHYWINT 08 JUARAIYIIAADIEEHANT sta 0+070 ATUHAS

MUHUINN N9 3UAAMILYININADITIBNANTN sta 0+087
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MNWHHINN 010 31AAA1NYIIARBIABNANT sta 0+097

MWHLINN A1 31AaANYIIAADIABNANT sta 0+103

MUHUINN P12 JUAAMILYINIAADITIBNANT sta 0+142
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pUdiaudvia STA 04154
111,794 111.832

111.10% 111,119 111,154 M1.179

110.069

1 111154
110840 = 110,824,
0GR 1015 - = 110404

VILRAS 110,764

MUHUINA P13 FUAAMILYINIAAITBNANT sta 0+154

MUHUINN P14 3UAAMILYININADITIBNANTN sta 0+189

MEWINT 015 JUdan AR IenaN sta 0+239 Aumnih
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MWHLINT A16 FURAAINUIIIAARIAIENANT sta 04239 AIUNA

MUHUINN 117 FUAAMILYINIAAITIENANT sta 0+246

MNHLINN N18 31AAANYIIARBIABNANT sta 0+256
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MWHUINA P19 JUAAAINYINAABIAIBNANT sta 0+260 ATUNI

S
fUdmndnd i STA 04260

/./"'}

raaly
L _unue S
10883 10e8 7
1 1.5 =7 J p 11 1
- P
865 ¥
J 11.25
b

MWHLINT 20 3URAANUIIAARIEIENANT sta 04260 AIUNA

MWHLIDN 21 31AaANYIIAABIAENANT sta 04271
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MUHUIN 122 FUAANINUINAADIAIBHANT sta 0+278

STA 0+299

110.884_110.914

12

MUHUINN 123 FUAAMILYININADITIBNANT sta 0+299

STA 0+327

MWHLINN 24 31AAANYIIAADIABNANT sta 0+327
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111432 111432 STA0+338

110309 110,324

1

MUHUINN 125 FUAANINUINAADIABHANT sta 0+338

STA 0+387 110545 110.574

110083 110043
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& 1 E 4.5 ‘L 4.5 D 25 P D
135 b

MWHUING 126 FUAANINYINATOIAENANT sta 0+387
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1.4 1545
1A 10EM yinpss
e
04 yypz08 ’gm,_ o
100471 109214
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i 5 i 2 45 J. 45 b 3 L g

} iy ¥ } 4 18 o —h

MUHUING 127 3UAAMNYINATOIAENANT sta 0+421
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STA D+459

MUEUING 128 31/AANINYINABIAENANT sta 0+459

STA 0+502

. | : fonn lll‘o;l;!;i

109.138 106.264
108,600 L
|

1 4 3.25 3.25 25 .
¥ I b
13
MUHUINN 129 3UAAMILUINIAADITBNANT sta 0+502
112.159 STAD+5UQ
111.307 111.334

108.650

5 235 l 25 a5 1
i

125 h

MWHHINN 130 31AAA1NUIIARBIABNANT sta 0+509
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STA 0+539

3.75 l
b

23

110779 110804

MUHUINN 131 FUAAMILYINIAADITIBNANT sta 0+539

110.988

4.5

STA 0+579

4.5

110,737 110835

16

MWHLINN 032 31AAANYIIAaRIMENANT sta 0+579

111.86%
111,666

4.5

STA 04619

4.5

110,584 110.606

+

MWHLINN 133 31AaANYIIAR0IAENANT sta 0+619
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S5TA 0+669

110847

110,524
102sn 110338

106,025

MWHLINN N34 31AAA1NUIIAABIABNANT sta 0+669

STAD+684

TI0.4T 110,947

108,388

1 sl 3 55 1 55 l 2 1

MNWHLINN 035 31AaANYIIARBIAENANT sta 0+684

STA0+701

12996 112,106
827 491,857

1 3 275  wmms 275 l 3 i
il ' r
q 11.5 b

MUHUING 136 31AANINYINATEIAENANT sta 0+701
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STA 0+741
111508 111.518
111064 111213
1 2 2 L 1.5 108434 1.5 JU. 4 L 1
P @ ¢
11.5 b

MUHUINN 137 FUAAMILUININADITIBNANT sta 0+741

STAO+769

111452 111,632

111.222 111082

108.680

1 2 1.5 2735 1683950 273 L.J 2 1
¢ l ¥ G ¢ @
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MUHUING 138 31/AANINYINABIAENANT sta 0+769

STA 0+809 111.609
111,610

no.a2s_110.048

110,338
o107

108461

MNWHLINN 139 31daANUIIARBIABNANT sta 0+809
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qusiemiia STA 0+861

111619 141585 111495 491,467

110.082

108.852

1 2 IJ\I,?SJ.I,SJ\L?SI.I‘ 2 i 1
L ST i b i of T B

11

MUHUINN D40 FUAANILUININADITIBNANT sta 0+861

juUdiruaIvia STA 0+870

108.922 109.922
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108.735 108.797

MUHUINN N1 3UAAMILYIINADITBNAD N sta 0+870

Au A STAOQ+327

11674
111,404 :

MUHUINT 142 3UAAMILUININADITIE A T sta 0+327
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AW A STA0+367 111,639 111,619
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108.394

L 1 ] 2 3.79 375 4 AU
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MUHUINT 143 3UAAMILUIINADITIE A T sta 0+367

AMWA  STAOD+3B4
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1 3 J 225 225 6 |
k. by + b
13.5
MUHUINT N4 3UAAMLUININADITIE A T sta 0+384
A A STAO+402
11897 1183

LB 111755

111.250

111.187

i ”no.am

1 23 L3 l 6 1

MNHHINN 45 31AAA1NUIIAR0A1E A 9 sta 0+402
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AWA  STAD+449 i
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110.360
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& 4 ¥ & P

<

MNHLINN 46 31AAANYIIATBIAY A 0 sta 0+449

@A STAO+4TH

111783 111779
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MUEUING 147 3UAAAINVIAADIIY A 11 sta 0+471

A A STA 0+494

110,244 110244

MUHUINT 148 JUAAANILUININADITIE A T sta 0+494



am A STAOD+514

1ML
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MUHUINT D49 3UAANILUININADITIE A T sta 0+514

qUdaudaheninduaie B STA 0+701

11,002 14p,954
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sedurhethiu 109.837

109.476
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MNHWINT 050 1AM IUYI19A09E18 B 7 sta 0+701 AIUNEY
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MNHLINN 052 31AAA1NYI19AR09A18 B 1 sta 0+741
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.,
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104

jUdandaviaane B STA 0+807

111.666
111.338

110.948

11089 140,796 _110.788
_faain 110,378
110.123 |
48 T10.223
109.873
1 2 L 2 $ 2 l 2 1
8

MUHUINN 155 3UAAMLYIIAADIEY B 1 sta 0+807

#78 B STAO+832

111288 111.238
110430 V0628 19470
110.040 i 100,875
109,465
1 4 2 4 l 4 l 4 l 2 1
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O q ¢
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MUHUINN 157 JUAAMILYIIAADIEY B 9 sta 0+857
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MUHUINT 158 3UAAAILUIINADIAIE B 9 sta 0+894



106

MANUIN U

9
Naf‘ﬂilﬁU‘fl}’f)ll“ﬁﬂNﬂTc’Jﬂ'lW‘lJ@QiNﬁ$‘U"IEJ“Ij1



107

0.40m

20m

v Y v
MEInii vl gUAanmuvesTIesEIeiudui 1 -7

I 0.50m__ | 0.30m | |

0.50m

v v H
MV ¥2 JUdaaueueIseszeiudun 8

0.40m

: |0.25m I ,

v v H
MrInii 43 3UdanmuvesTeszeiudui 9



108

0.55m

: |0.25m ' s

d’ @ g’ Y A
MNHUINN U4 Eﬂﬁﬂﬁ’]ll"]]')’]ﬂ""@\?ﬁ’l\?igﬂ'lﬂu'l!ﬁu‘ﬂ 10



109

MANHIN A

9 a g‘ o g‘
m@yaﬂﬁmmmﬂmmzﬁmum



MW UINH a1 UTuaeusie 3 32 Tusveuasuiuesu 1 2006

Uy
1RO ; AUy 1. 2006 MU2Y: Haauwas
$uit 11819152979
1:00 4:00 7:00 10:00  13:00 16:00 19:00  22:00 33U
1 0.0 0.0 0.8 0.0 0.0 2.5 0.7 6.3 10.3
2 1.3 0.0 0.5 0.0 0.0 0.0 0.0 0.2 2.0
3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 0.0 3.2 0.0 0.0 0.0 0.0 0.0 0.0 3.2
9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.5
10 0.0 31.2 8.0 0.2 1.5 0.0 1.7 0.4 43.0
11 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5
12 4.0 0.0 1.0 3.0 1.0 0.0 0.0 1.1 10.1
13 0.5 0.0 314 3.1 T T 0.0 0.0 35.0
14 0.0 0.0 T 0.0 T 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0 0.0 4.1 0.0 0.0 4.1
16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 5.0
17 0.2 0.0 0.0 0.0 T 0.2 3.8 0.8 5.0
18 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0 1.1
19 0.0 0.0 0.0 0.0 0.0 5.2 4.1 0.5 9.8
20 0.1 0.5 2.0 0.2 0.0 0.0 1.0 0.0 3.8
21 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8
22 1.5 2.3 0.7 0.0 0.0 0.0 0.0 0.2 4.7
23 21 421 05 0.0 0.0 0.0 0.0 0.0 447
24 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
26 T 02 105 0.8 8.2 0.5 0.0 42 244
27 5.0 13.8 6.6 8.0 12.1 0.8 314 23.3 101.0
28 13.7 14.7 T 0.0 0.0 0.0 0.0 1.2 29.6
29 3.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.5
30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
33U , 34.2 108.0  62.0 15.3 22.8 13.3 43.8 43.7 343.1
UIUATY 12 8 10 6 4 6 7 12 65

USunarudian : 42.1 Hadwas leui 23 fMueneu 2006
USuarugega : 0.1 Jaawas Weiui 20 Auee 2006
A Ay A Y v o oA A o A '

Wineme) ;- Ao liTveyanse lu'ldnsa3e; SunduanfeTuicuansuunn

MSMAY 0.1 B.; "T" AoSunduaniuosndi 0.1 yu.
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M3WUINh 12 Y5narusie 3 5 Tuaveudsugainy 1 2006

Uy
wou:  Aainw . 2006 MU20: Haawasg
v 11817132979
1:00 4:00 7:00 10:00 13:00 16:00 19:00 22:00 334

1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
2 0.0 00 00 0.0 0.0 0.0 0.0 18.6 18.6
3 40 21 147 5.2 03 0.0 0.0 00 263
4 0.5 00 0.0 0.0 0.0 T 0.0 5.8 6.3
5 0.2 0.0 0.0 0.0 0.0 0.0 0.0 1.8 2.0
6 1.2 0.0 0.0 0.0 0.0 0.0 27.2 15.6 44.0
7 1.0 00 0.0 0.0 0.0 22.8 L5 3.8 29.1
8 00 00 0.0 0.0 0.0 0.0 18.8 0.1 18.9
9 1.5 T 00 0.0 0.0 5.1 8.9 2.5 18.0
10 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5
11 0.0 0.0 1.8 T 2.4 0.1 0.0 0.0 4.3
12 0.0 32 00 0.1 0.0 0.2 0.1 0.0 3.6
13 00 42 34 0.0 0.0 0.0 0.0 0.0 7.6
14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0
18 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.7
20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0
23 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
26 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0
27 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0
28 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
£ 9.0 95 199 53 2.7 28.9 56.5 482 180.0
UIUATY 8 3 3 2 2 5 5 7 35

USuarludian : 42.1 Haawas iWeuin 23 fMueeu 2006
USuaruaaa : 0.1 Jadwas odun 20 AUy 2006

A =y A W Y o v A A o oA
nnema ;- fe luiiveuanse lu'ldasiada; TunduandeTunduansduy
N30 0.1 W3 "T" AnTuiduansdeend 0.1 ww.



Y S v o o o o ' Py a
ﬂ1§1\‘iwu3ﬂﬁ 3 Waﬂ’lilﬂﬂﬂl@ﬂgaigﬂﬂuqi’lﬂﬁu 9’]1L!WuQﬂﬁ@\?ﬂ]’l\?ﬂmgﬂﬂf'liﬂ‘ﬁ’](NOd627)

r JEAUMN oo sEAU
un an un 1an
(A7) (wa3)

12/10/49  14.05 1.24 1/11/49  16.00 1.12
13/10/49  12.00 1.23 2/11/49  16.00 1.12
14/10/49 1230 1.19 3/11/49  17.00 1.12
15/10/49  16.00 1.17 4/11/49  18.00 1.12
16/10/49  18.00 1.16 5/11/49  11.00 1.12
17/10/49 17.00 1.15 6/11/49 14.30 1.12
18/10/49 14.30 1.14 7/11/49 14.00 1.11
19/10/49 12.00 1.14 8/11/49 13.30 1.11
20/10/49 13.00 1.14 9/11/49 10.30 1.11
21/10/49 13.00 1.14 10/11/49 11.00 1.11
22/10/49  15.00 1.14 11/11/49  12.40 1.11
23/10/49 16.00 1.14 12/11/49 15.00 1.11
24/10/49 18.00 1.13 13/11/49 14.28 1.11
25/10/49 11.00 1.13 14/11/49 14.50 1.10
26/10/49  14.00 1.13 15/11/49  11.30 1.10
27/10/49  10.00 1.13 16/11/49  16.00 1.10
28/10/49  11.30 1.12 17/11/49  13.00 1.10
29/10/49  12.00 1.12 18/11/49  14.00 1.10
30/10/49  13.00 1.12 19/11/49 1123 1.10
31/10/49  14.00 1.12 20/11/49  15.00 1.10

21/11/49  14.00 1.10
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ﬂ1§1\‘iwu3ﬂﬁ 4 Waﬂ’lilﬂﬂﬂl@ﬂgaigﬂﬂuqi’lfl')u@]’ll!ﬂu\‘]ﬂﬁ@\‘lelﬂ\?@'lﬂ’li 8 (N0d6137)

o4 JEAUNN o4 J¥AUMN
un - na un N
(nT) (1un9)

4/9/49 1430 1.42 1/10/49  13.00 1.57
5/9/49 13.30 1.42 2/10/49  14.00 1.52
6/9/49 14.40 1.35 3/10/49  13.00 1.59
7/9/49 18.00 1.39 4/10/49  13.00 1.55
8/9/49  14.00 1.35 5/10/49  14.10 1.61
9/9/49  19.15 1.49 6/10/49  14.00 1.63
10/9/49  9.30 1.42 7/10/49  13.00 1.70
11/9/49 14.45 1.37 8/10/49  14.00 1.96
12/9/49  8.15 1.54 9/10/49  14.00 1.60
13/9/49  8.30 1.48 10/10/49 13.00 1.57
14/9/49  8.30 1.51 11/10/49 13.55 1.65
15/9/49 1430 1.49 12/10/49  14.05 1.53
16/9/49  14.50 1.46 13/10/49  12.00 1.57
17/9/49  14.20 1.42 14/10/49 12.30 1.52
18/9/49  13.00 1.44 15/10/49 16.00 1.50
19/9/49  15.00 1.48 16/10/49 18.00 1.48
20/9/49  14.30 1.55 17/10/49  17.00 1.44
21/9/49 830 1.42 18/10/49  14.30 1.52
22/9/49  15.15 1.45 19/10/49  12.00 1.57
23/9/49  10.20 1.52 20/10/49 13.00 1.60
24/9/49  13.30 1.50 21/10/49 13.00 1.64
25/9/49  19.00 1.53 22/10/49 15.00 1.59
26/9/49  19.00 1.74 23/10/49  16.00 1.53
27/9/49  9.30 1.67 24/10/49  18.00 1.52
28/9/49  14.30 1.62 25/10/49  11.00 1.51
29/9/49  13.00 1.63 26/10/49 14.00 1.49
30/9/49  18.00 1.60 27/10/49 10.00 1.47

28/10/49 11.30 1.45

29/10/49  12.00 1.44

30/10/49  13.00 1.44

31/10/49  14.00 1.43

113



Y s 9 [ g‘ v o 1 9y v a Y
ﬂ1§1\‘iwu3ﬂﬁ s Waﬂ'ﬁlﬂﬂﬂ]@yjaigﬂﬂu’ﬁ’lﬂgum’ILLWUQﬂa@\‘]ﬂ’]uWaQDWﬂ’lmlﬁhlﬂai!ﬂﬂ@ﬂ

HUDIVAI (Nodel03)

o4 JZAUN o4 LAV

un an un an
(A7) (1un9)
28/9/49  18.00 1.10 26/10/49  14.00 2.00
29/9/49 18.00 1.16 27/10/49 16.00 2.00
30/9/49 15.00 1.21 28/10/49 16.30 2.00
1/10/49 13.00 1.25 29/10/49 14.30 2.00
2/10/49  14.00 1.29 30/10/49  13.00 1.95
3/10/49  13.00 1.32 31/10/49  14.00 1.90
4/10/49  13.00 1.39 1/11/49  16.00 1.88
5/10/49 14.00 1.43 2/11/49 16.00 1.85
6/10/49 13.00 1.48 3/11/49 11.00 1.82
7/10/49 14.10 1.52 4/11/49 18.00 1.78
8/10/49  14.00 1.58 5/11/49  11.00 1.74
9/10/49  14.00 1.63 6/11/49 1430 1.70
10/10/49  13.00 1.69 7/11/49  14.00 1.68
11/10/49  13.55 1.73 8/11/49 13.30 1.64
12/10/49  14.05 1.77 9/11/49 10.30 1.62
13/10/49  12.00 1.82 10/11/49 11.00 1.60
14/10/49  12.30 1.87 11/11/49  12.40 1.58
15/10/49  16.00 1.90 12/11/49  15.00 1.56
16/10/49  18.00 1.95 13/11/49  16.00 1.55
17/10/49  11.00 2.00 14/11/49 18.00 1.53
18/10/49  12.00 2.00 15/11/49 14.00 1.51
19/10/49  11.00 2.00 16/11/49 15.00 1.49
20/10/49  14.30 2.00 17/11/49  13.00 1.47
21/10/49  11.30 2.00 18/11/49  16.00 1.46
22/10/49  14.00 2.00 19/11/49  17.00 1.45
23/10/49  14.00 2.00 20/11/49 18.00 1.43
24/10/49  13.00 2.00 21/11/49 10.55 1.42
25/10/49  16.00 2.00
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EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.005b)

Rajamangala University of Technology Lanna Tak Campus
(Case7)

kkkkkkkkkkkkkkkk

Analysis Options

*kkkkkhkkkhkkkhkk

Flow Units ............... CMS

Infiltration Method ...... HORTON
Flow Routing Method ...... DYNWAVE

Starting Date ............ OCT-01-2006 00:00:00
Ending Date .............. OCT-02-2006 00:00:00
Report Time Step ......... 01:00:00

Wet Time Step ............ 01:00:00

Dry Time Step ............ 01:00:00

Routing Time Step ........ 0.17 sec

kkkkkhkhkhhhkkx

Element Count

*kkkkhkkkkkkkk

Number of rain gages ...... 1
Number of subcatchments ... 37
Number of nodes ........... 136
Number of links ........... 140
Number of pollutants ...... 0
Number of land uses ....... 2

Kkkkkkkkkkkkhkkkk

Landuse Summary

kkkkkhhkhhkkkkkk

Sweeping Maximum Last
Name Interval Removal Swept
Residential 0.00 0.00 0.00
Undevoloped 0.00 0.00 0.00

Kkkkkkkkkkkkkkkkk

Raingage Summary
kkkkkkkkkkkkkkkk

Data Interval
Name Data Source Type hours

1 RG1(10y) INTENSITY 1.00
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*kkkkk *% *kkkk

Subcatchment Summary
kkkkhkkkkkhkkkhhkkkhik

Name Area Width %Imperv  %Slope Rain Gage
52 0.47 76.70 34.17 0.40 1
73 0.78 102.65 37.05 019 1
139 1.76 22521 32.30 0.85 1
140 0.51 37.72 8.98 073 1
141 0.35 67.95 25.39 013 1
142 0.45 67.95 25.39 112 1
143 1.01 398.96 0.00 061 1
144 0.63 56.90 21.79 075 1
145 1.36 113.35 44.42 0.09 1
146 0.53 108.43 76.62 175 1
147 0.76  108.43 48.28 105 1
148 1.31 110.68 82.48 134 1
149 0.25 24.42 40.88 1.01 1
150 0.62 108.32 37.97 024 1
151 0.45 79.00 34.22 139 1
152 0.16 42.74 25.00 105 1
153 0.53 76.83 100.00 154 1
154 0.34 83.13 16.78 3.07 1
155 0.23 47.05 25.48 3.07 1
156 0.69 97.65 36.19 001 1
157 0.72 107.43 21.26 086 1
158 2.14 59.00 0.00 032 1
159 1.20 116.09 33.60 041 1
160 0.68 79.30 57.30 050 1
161 0.40 93.95 13.78 093 1
162 0.47 80.08 7.26 034 1
163 0.38 111.50 20.16 050 1
164 0.60 43.89 74.72 264 1
165 0.88 55.00 13.81 095 1
166 0.84 91.90 37.26 084 1
167 1.34 13548 14.01 059 1
168 0.46 90.54 21.02 052 1
169 1.91 90.54 90.98 028 1
170 2,52 102.67 5.20 194 1
171 1.54 69.00 30.68 143 1
172 1.27 73.03 55.09 044 1
173 0.54 94.17 42.06 1.04 1

Kkkkkkkkkkkkk

Node Summary
kkkkkkkkkkkk

Name Type Invert Depth

1 JUNCTION  114.07 0.40
4 JUNCTION  112.66 0.40
5 JUNCTION  111.15 0.40
6 JUNCTION  110.77 0.40
7 JUNCTION  110.67 0.40



10
11
13
14
15
17
19
20
21
22
23
24
25
26
29
30
31
32
33
34
39
40
43
46
47
48
49
50
51
56
83
84
85
86
87
88
89
90
91
92
99
100
101
102
104
105
106
107
109
111
113
114

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION

109.87
110.97
112.93
110.96
112.40
112.07
111.64
110.08
111.75
111.43
111.13
111.04
110.90
110.62
110.59
110.53
110.47
108.61
112.32
111.63
112.49
110.87
109.14
110.07
111.02
109.23
108.58
108.63
109.07
109.68
113.10
112.87
112.83
112.83
112.82
112.80
112.75
112.74
112.69
112.51
112.33
111.08
110.45
110.41
108.27
112.27
112.90
112.12
112.08
110.59
110.56
111.86
111.86

2.13
1.89
0.30
2.18
0.40
0.40
0.40
2.92
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.90
0.40
3.39
0.40
0.40
0.40
0.40
3.36
2.43
2.24
2.83
3.57
3.68
2.93
2.32
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
3.73
0.40
0.40
0.40
0.40
0.40
0.40
0.55
0.55
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116
118
119
120
121
122
123
124
125
126
127
128
134
16

42

27
36
53
54
55
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
74
75
76
77
78
79
80
81
82
93
94
95
96
97
98
103

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION

111.54
110.79
110.74
110.67
110.63
110.70
110.67
110.57
110.54
110.79
110.74
110.72
111.98
111.62
110.23
113.18
110.23
109.98
108.85
110.97
110.23
110.23
110.26
110.11
109.97
110.04
108.26
108.50
108.06
108.10
108.71
108.63
108.55
108.42
108.47
108.46
108.47
108.66
108.56
108.84
109.48
109.00
109.41
109.15
109.26
109.46
108.84
108.73
109.08
109.04
109.35
110.97
108.85

0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
2.77
0.40
2.77
2.62
3.15
2.03
2.77
2.77
2.24
2.46
2.55
2.48
3.75
3.75
4.30
4.30
3.51
3.84
3.47
3.68
3.68
3.57
3.54
3.54
3.61
3.61
2.52
3.13
2.87
2.85
2.93
2.54
3.66
3.27
3.24
3.27
2.65
2.03
3.15
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108 JUNCTION  111.00 2.24

110 JUNCTION  109.67 2.54

112 JUNCTION  109.48 3.13

115 JUNCTION  108.46 3.91

117 JUNCTION  110.16 2.92

129 JUNCTION  109.93 2.62

130 JUNCTION  110.22 2.33

131 JUNCTION  108.99 3.66

132 JUNCTION  108.77 3.39

133 JUNCTION  108.35 3.91

135 JUNCTION  108.89 3.27

136 JUNCTION  109.05 3.47

137 JUNCTION  109.88 2.62

138 JUNCTION  108.62 3.84

37 JUNCTION  110.97 2.03

38 JUNCTION  110.23 2.77

41 JUNCTION  110.26 2.24

44 JUNCTION  108.84 3.66

45 JUNCTION  109.15 3.91

35 OUTFALL 108.80 1.13

3 DIVIDER 112.67 0.40

12 DIVIDER 112.07 0.55

28 DIVIDER 110.81 0.69

9 DIVIDER 113.28 0.40

18 DIVIDER 111.64 0.55

*kkkkkkkkkhkk

Link Summary

*kkkkkkkkkhkk

Name From Node To Node Type Length  %Slope N

1 1 2 CONDUIT 95 0.9405 0.0140
3 3 4 CONDUIT 8 0.1023 0.0140
6 6 7 CONDUIT 7 14621 0.0140
8 9 2 CONDUIT 10 1.0821 0.0140
9 9 10 CONDUIT 402 0.2499 0.0140
11 12 13 CONDUIT 118 0.3558 0.0140
12 3 14 CONDUIT 13 2.0515 0.0140
13 14 15 CONDUIT 170 0.1908 0.0140
14 134 16 CONDUIT 92 0.3999 0.0140
15 17 16 CONDUIT 17 0.1163 0.0140
16 18 17 CONDUIT 6 0.0313 0.0140
17 18 19 CONDUIT 118 0.4325 0.0140
19 20 21 CONDUIT 121 0.2636  0.0140
20 21 22 CONDUIT 52 0.5731 0.0140
21 22 23 CONDUIT 8 1.1209 0.0140
22 23 24 CONDUIT 72 0.1946 0.0140
23 24 118 CONDUIT 6 1.8041 0.0140
24 25 26 CONDUIT 46  0.0499 0.0140
26 16 116 CONDUIT 10 0.8324 0.0140
27 28 29 CONDUIT 8 3.3980 0.0140
28 29 122 CONDUIT 43  0.1874 0.0140
29 26 30 CONDUIT 12 1.0009 0.0140
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31
33
35
38
39
40
41
42
43
44
45
47
48
50
51
53
54
56
58
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16
75
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0.3159
0.6588
1.3973
0.1068
0.9657
0.1835
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0.5272
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0.3499
1.3282
0.4365
0.1522
0.2048
0.2423
0.9785
1.6603
0.3646
0.4284
0.0022
5.6874
0.0116
0.0317
1.9224
0.0061
0.8173
0.9480
0.3071
0.0765
1.6914
0.1399
0.1332
0.1883
0.3077
0.0928
1.0735
0.0403
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0.0488
1.5281
1.3583
0.0610
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1.0232
0.6336
0.7368
4.9834
2.7984
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0.0016
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137 135 94 CONDUIT
138 136 135 CONDUIT
139 129 137 CONDUIT
140 136 95 CONDUIT
141 67 138 CONDUIT
142 74 72 CONDUIT

25 37 54 CONDUIT

49 42 38 CONDUIT

52 41 58 CONDUIT

73 93 44 CONDUIT

75 45 115 CONDUIT
114 115 133 CONDUIT
kkkkkkkhkhkkkkhhkkkhhhkhhhhiik Volume Depth
Runoff Quantity Continuity hectare-m mm
*kkkkkkkkkkkhkkhkkkkkhkkkkkhkkkhkk

Total Precipitation ...... 1.593 51.244
Evaporation Loss ......... 0.000 0.000
Infiltration Loss ........ 0.089 2.878
Surface Runoff ........... 1.567 50.412
Final Surface Storage .... 0.000 0.016
Continuity Error (%) ..... -4.023
*kkkkkkkkkkkhkkhkkhkkkhkkkkkhkkkhkk Volume Volume
Flow Routing Continuity hectare-m Mliters
*kkkkkkkkkkkhkkkkkhkkkhkikk

Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 1.567 15.672
Groundwater Inflow ....... 0.000 0.000
RDII Inflow .............. 0.000 0.000
External Inflow .......... 12.831 128.309
External Outflow ......... 12.757 127571
Surface Flooding ......... 0.496 4,959
Evaporation Loss ......... 0.000 0.000
Initial Stored Volume .... 0.002 0.020
Final Stored Volume ...... 1.135 11.352

Continuity Error (%) ..... 0.082

23
32
20
24
21
47

e

15
10

0.7043
2.0988
0.2205
0.3580
0.0729
0.3992
0.0610
0.0610
0.0610
0.0610
4.5170
1.0342

0.0500
0.0500
0.0180
0.0140
0.0500
0.0500
0.0180
0.0180
0.0180
0.0500
0.0500
0.0500
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*kkkkk *% *kkkkkkkkkk

Subcatchment Runoff Summary
kkkkhkkkhhkkhkhhkkhhhkhhhhkkix

Total Total Total Total Total  Runoff
Precip Runon Evap Infil  Runoff Coeff

Subcatchment mm mm mm mm mm

52 51.244 0.000 0.000 1.994 51.554 1.006
73 51.244 0.000 0.000 4.416 48.107 0.939
139 51.244 0.000 0.000 1.978 51.603 1.007
140 51.244 0.000 0.000 6.514 46.039 0.898
141 51.244 0.000 0.000 4.628 47.950 0.936
142 51.244 0.000 0.000 3.296 49.657 0.969
143 51.244 0.000 0.000 2.516 51.899 1.013
144 51.244 0.000 0.000 2.738 50.829 0.992
145 51.244 0.000 0.000 2.656 51.092 0.997
146 51.244 0.000 0.000 0.464 51.351 1.002
147 51.244 0.000 0.000 1.343 51.788 1.011
148 51.244 0.000 0.000 0.555 52.345 1.021
149 51.244 0.000 0.000 1.754 51.668 1.008
150 51.244 0.000 0.000 1.968 51.509 1.005
151 51.244 0.000 0.000 1.646 51.706 1.009
152 51.244 0.000 0.000 2.729 50.631 0.988
153 51.244 0.000 0.000 0.000 52.057 1.016
154 51.244 0.000 0.000 2.028 51.749 1.010
155 51.244 0.000 0.000 2.443 51.083 0.997
156 51.244 0.000 0.000 4.578 48.704 0.950
157 51.244 0.000 0.000 3.762 49.138 0.959
158 51.244 0.000 0.000 7.497 45.103 0.880
159 51.244 0.000 0.000 2.765 50.336 0.982
160 51.244 0.000 0.000 1.369 51.822 1.011
161 51.244 0.000 0.000 2.514 51.586 1.007
162 51.244 0.000 0.000 2.449 51.866 1.012
163 51.244 0.000 0.000 2.135 51.772 1.010
164 51.244 0.000 0.000 0.634 52.111 1.017
165 51.244 0.000 0.000 3.904 49.270 0.961
166 51.244 0.000 0.000 2.146 51.136 0.998
167 51.244 0.000 0.000 3.543 49.829 0.972
168 51.244 0.000 0.000 2.591 51.095 0.997
169 51.244 0.000 0.000 0.257 54.158 1.057
170 51.244 0.000 0.000 4.719 48.426 0.945
171 51.244 0.000 0.000 3.112 49.932 0.974
172 51.244 0.000 0.000 1.943 51.541 1.006
173 51.244 0.000 0.000 1.608 51.660 1.008

Totals 51.245 0.000 0.000 2.878 50.412 0.984
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kkkkkkkkkkkkkhkkkkk

Node Depth Summary

kkkkkkkkkkkkkkkhkkk

Average Maximum Maximum  Time of Max Total Total

Depth Depth HGL Occurrence Flooding Minutes

Node Meters Meters Meters  days hr:min mm/ha Flooded
1 0.02 0.19 114.26 0 3:30 0 0
4 0.02 0.12 112.78 0 333 0 0
5 0.04 0.34 111.49 0 116 0 0
6 0.04 0.31 111.08 0 250 0 0
7 0.06 0.40 111.07 0 112 21.45 138
8 0.19 0.69 110.56 0 337 0 0
10 0.86 1.05 112.02 0 329 0 0
11 0.01 0.18 113.11 0 3:30 0 0
13 0.85 1.04 112.00 0 3:28 0 0
14 0.07 0.40 112.80 0 115 32.05 134
15 0.06 0.40 112.47 0 1:26 6.43 55
17 0.05 0.40 112.04 0 118 24.88 82
19 0.74 1.26 111.34 0 144 0 0
20 0.04 0.27 112.01 0 3:30 0 0
21 0.08 0.40 111.83 0 125 41.42 122
22 0.07 0.32 111.45 0 117 0 0
23 0.10 0.40 111.44 0 117 27.07 194
24 0.06 0.29 111.19 0 333 0 0
25 0.12 0.40 111.02 0 118 4.28 98
26 0.07 0.29 110.88 0 112 0 0
29 0.32 0.90 111.43 0 111 0.01 0
30 0.11 0.40 110.87 0 112 515 238
31 1.38 1.98 110.59 0 333 0 0
32 0.02 0.25 112.57 0 3:30 0 0
33 0.01 0.11 111.73 0 3:30 0 0
34 0.02 0.18 112.67 0 3:30 0 0
39 0.04 0.36 111.23 0 3:30 0 0
40 0.87 1.57 110.70 0 334 0 0
43 0.74 1.19 111.25 0 123 0 0
46 0.81 1.01 112.02 0 331 0 0
47 0.76 1.39 110.62 0 331 0 0
48 1.40 2.04 110.62 0 340 0 0
49 1.34 1.92 110.55 0 3:39 0 0
50 0.95 1.50 110.56 0 344 0 0
51 0.31 0.89 110.57 0 331 0 0
56 0.03 0.40 113.50 0 330 0.04 3
83 0.04 0.37 113.25 0 3:30 0 0
84 0.05 0.40 113.23 0 116 24.35 109
85 0.05 0.36 113.19 0 255 0 0
86 0.05 0.37 113.19 0 255 0 0
87 0.05 0.35 113.15 0 254 0 0
88 0.06 0.40 113.15 0 119 7.58 94
89 0.04 0.27 113.00 0 120 0 0
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0.97
0.58
0.83
0.77
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0.89
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0.93
1.74
1.83
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Conduit Flow Summary

kkkkkkkkkkkkkkkhkkkkk

144

Maximum  Time of Max Maximum  Length Maximum Total

Flow Occurrence Velocity  Factor /Design Minutes

Conduit CMS  days hr:min m/sec Flow Surcharged
1 0.04 0 330 0.88 1.00 0.42 0
3 0.02 0 115 0.57 1.00 0.29 0
6 0.11 0 113 1.09 1.00 0.47 0
8 0.07 0 332 1.09 1.00 0.37 0
9 0.02 0 331 0.57 1.00 0.32 0
11 0.02 0 332 0.47 1.00 0.43 0
12 0.06 0 330 0.65 1.00 0.20 0
13 0.05 0 126 0.62 1.00 1.00 64
14 0.07 0 118 0.93 1.00 0.98 0
15 0.06 0 119 0.80 1.00 1.65 112
16 0.09 0 330 0.71 1.00 2.62 71
17 0.06 0 144 0.95 1.00 0.83 0
19 0.17 0 330 0.72 1.00 0.42 0
20 0.08 0 127 1.08 1.00 0.97 0
21 0.10 0 117 1.01 1.00 0.50 0
22 0.05 0 126 0.81 1.00 1.10 203
23 0.11 0 120 1.13 1.00 0.42 0
24 0.05 0 354 0.67 1.00 1.94 306
26 0.13 0 1:18 1.19 1.00 0.71 0
27 0.12 0 110 1.23 1.00 0.34 29
28 0.08 0 330 0.96 1.00 1.67 160
29 0.08 0 330 0.78 1.00 0.40 0
30 0.06 0 332 0.96 1.00 1.03 55
31 0.04 0 330 0.99 1.00 0.41 0
33 0.04 0 331 1.32 1.00 0.15 0
35 0.05 0 1:30 0.55 1.00 1.00 0
38 0.15 0 330 1.24 1.00 0.80 0
39 6.05 0 329 0.54 1.00 0.08 0
40 6.07 0 331 1.16 1.00 1.37 335
41 6.21 0 328 0.79 1.00 0.04 0
42 9.78 0 230 0.85 1.00 0.91 0
43 8.21 0 501 2.09 1.00 2.12 337
44 9.81 0 133 1.37 1.00 0.05 0
45 7.49 0 145 1.96 1.00 0.17 0
47 1.17 0 059 0.18 1.00 0.01 0
48 7.74 0 351 0.73 1.00 0.03 0
50 0.28 0 128 0.26 1.00 0.00 0
51 1.08 0 332 2.43 1.00 0.33 0
53 7.48 0 339 1.43 1.00 0.15 0
54 0.12 0 331 1.06 1.00 0.47 0
56 0.11 0 330 0.90 1.00 0.68 0
58 0.05 0 117 0.53 1.00 0.53 0
59 0.05 0 207 0.68 1.00 1.20 120
60 0.05 0 207 0.40 1.00 0.35 0
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1:17
3:32
3:32
3:32
3:30
3:24
3:00
5:00
4:56
1:.27
1:.27
1:26
1:11
1:24
1:24
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5:41
4:.02
3:40
3:30
1:43
4:59
3:36
3:34
1:43
1:35
1:45
3:51
3:29
3:29

1.03
0.71
1.58
0.59
0.99
0.99
0.72
0.98
3.37
0.90
0.84
1.24
0.11
0.92
0.70
0.94
0.99
1.45
0.66
1.10
1.00
0.84
0.96
0.59
0.40
0.37
1.00
1.28
0.92
0.57
0.38
0.97
1.53
0.97
0.67
1.10
1.01
1.45
1.64
2.08
1.19
2.38
5.71
2.21
1.56
1.09
1.16
1.00
0.70
1.22
0.41
0.65
0.57

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2.79
0.41
1.50
0.24
0.26
0.97
0.39
1.68
0.71
0.18
0.43
0.51
0.01
0.48
0.79
3.04
1.23
1.00
3.78
0.93
0.51
0.41
0.72
0.26
0.32
0.17
0.99
1.22
0.58
1.17
0.55
1.06
0.99
0.95
1.20
1.40
0.99
0.64
1.00
0.05
0.05
17.86
0.37
0.71
0.24
0.03
0.65
0.05
0.06
0.13
0.13
0.04
0.17
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68

69

70

71

72

109
110
111
112
113
115
116
117
118
119
120
122
123
124
125
126
127
128
129
131
132
133
134
135
136
137
138
139
140
141
142
25

49

52

73

75

114

7.24
7.38
7.40
7.53
7.65
7.46
7.39
1.32
2.35
1.17
1.50
1.62
1.62
1.58
0.74
0.95
7.61
1.08
0.57
0.17
7.09
7.40
6.04
1.04
1.62
9.36
7.76
7.29
7.52
7.25
7.52
0.83
1.03
8.29
1.06
7.21
7.41
7.11
7.18
7.65
7.44
1.62
7.68
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3:42
3:43
3:29
3:41
3:41
3:39
3:40
0:59
0:22
3:32
3:32
3:32
3:32
3:32
3:19
3:59
1:45
0:59
4:14
1:59
3:30
3:40
0:22
1:.22
3:32
1:28
1:44
1:45
1:45
3:30
3:39
1:59
1:00
3:26
0:58
3:24
3:39
3:32
3:32
1:45
1:45
3:32
3:48

0.42
0.37
0.37
0.50
0.57
1.08
1.82
0.34
0.54
0.13
0.23
1.24
0.18
0.58
0.28
0.25
1.01
0.94
0.08
0.04
0.63
241
0.53
0.69
0.70
0.95
0.82
1.32
1.69
0.42
0.94
0.46
0.52
1.05
1.47
0.52
1.33
0.64
1.76
1.42
0.95
0.10
0.64

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.15
0.12
0.08
0.14
0.04
0.42
0.11
0.01
0.07
0.01
0.01
0.03
0.06
0.01
0.01
0.01
0.04
0.02
0.00
0.00
0.98
1.55
0.10
0.02
0.08
0.04
0.07
0.04
0.05
0.07
0.09
0.01
0.01
0.06
0.49
0.22
0.13
0.16
0.10
0.21
0.31
0.00
0.03
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kkkkkkkkhkkkkhkkkkkkkkkkkk

Highest Continuity Errors
kkkkhkkkkkhkkkhkhkkkhhkikhhkik
Node 96 (9.14%)

Node 81 (6.61%)

Node 135 (5.21%)

Node 82 (3.68%)

Node 76 (2.80%)

*% * *% *kkkkkkkkkk

Time-Step Critical Elements

kkkkkkkkhkkkkhkkkkkkkkkkkkhkkx

None

kkkkkkkkkkkkkkkhkkkkkkkkkk

Routing Time Step Summary
kkkkhkkkkkhkkkkhkhkkkkhkhkkkkhkik

Minimum Time Step : 0.17 sec
Average Time Step : 0.17 sec
Maximum Time Step ;. 0.17 sec
Percent in Steady State . 0.00
Average lterations per Step : 2.24

Analysis begun on: Fri Apr 18 16:57:16 2008
Total elapsed time: 00:07:38
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