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Abstract

The HEC-RAS(River Analysis System)mode! was used to study the reproductive
water surface profile of Yom River of Phitsanulok - Nakhonsawan.

In analysis , maximum water level and maximum river discharge on day
15 August-30 October 2011, were used to apply in the model. The roughness
coefficient by Manning on the right and left sides of river of 0.2, and the
main channel of 0.03 were selected. Moreover , the cross section of river and
water level recorded were gathered form the Royal Iigation Department . The
results shown that the area in PhisanUlok - Nakhonsawan were caused by
flood . So we will used these dike in both left and right bank of Yom River,
average at 0.25 m and 0.50 m from the maximum water level. Results can reduce
areas that flood peak during August 15 to October 31, during the year 2544
Bangrakam - Chumsaeng down to 174.51 and 130.83 respectively.
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i v . v = & e M v voa oy A w & o
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d. aruaie (S) wilaannsldnassszaulszneuiumiinssssnig

doTadauusaneg 1 4 Fudsiindranil ssansafuumdilssansan
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(coarse grain) A1 n g4

) = A o ’s - ' 2
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ATIZY ALY wazelianasfiy (Wudiu
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wWasuwdasannasvilndudssansamuuyusvannalusg
e B R o ‘; =y s
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= & XY Y o ' 5 = [ y ] 2
Pu viluegiuvia vun jUIe wau waznisiSesinvesdainuneingg Wudu

4.6 MNARTEIMIINaNazonsINIsIva (stage and discharge) lmsunfien n

¥ & & ' i = o A a e o 4
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dim f1Ama 3 Andudavenatlatia 20 @ eduwdsiymuszezmslunuasiunuusa Tu
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BRIOGE 7/ -

TYPICAL CROSS SECTION

TOP WIDTH {Tw)
r““ : j
.
’ /

STARTING LOCATION

HO=A/TV Ldc 5
() ) {{1./mi }
1 1 00,000 1 —1
1 10,009 -
N 4

1
d

T

0,800 -

|
|

3,000

.
=0
4 -
=
- E [}]
oo =
19
9 L 13
i e - L 1o
tde » BRLD » HD/AS
where-
Ldc + Downstredem  study leaglh = criticol depth
st ling conditign
MO ¢ Averdge hydrovhe death (1 percont chance flow)
o Averece reaeh 3t The Kydroloqle Enqlnsering Cralesr
s, vercy $ope Dacenber 1944 -

=] | | ' 5 v £y H = ¢ o a
E‘U‘Vl 2.6 AUSZUNBITNANLENIVBIRNNAUMELN waslilnusiAuaNUna
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umoc%

TYPICAL CROSS SECTION

I— TOP WiDTH (Tw) —-1
\/

0 K

HD=A/TW Ldn S
{n) (f)  (fr/mi)
1} ] [u
J 10,090
o I_
? L
1 0,000 — 1
4 ' __,__—-r-t$
5 1000
1 °
"
1,000
10
1}
1 100 ’0

Ldn 1+ 8000 HD'B/S

Where
Ldn 1 Downstrsam study lenglh = normal depth
slarting Condition

HO 1 Average reach Apdradic deprh {1- percent
choncs fiow)

5+ Areroge réoch siope The "“".‘;:::ﬁ,,f:’:f::”"' Contat

| H 1 ’u‘ 1 4 2 g =| = o
JUN 2.7 msUsanaismnemiwiiainend Inslinnudnings
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BiinvaItaaneuazAesuY Aran unfl GRAT)
A. Closed conduits flowing partly full
A-1. Metal
a. Brass, smooth 0.009 0.010 0.013
b. Steel
1. Lockbar and welded 0.010 0.012 0.014
2. Riveted and spiral 0013 0.016 0.017
c. Cast iron
1. Coated 0.010 0.013 0.014
2. Uncoated 0.011 0.014 0.016
d. Wrough iron
1. Black 0.012 0.014 (015
2. Galvanized 0.013 0.016 0.017
e, Corrugated metal
1. Subdrain 0.017 0.019 0.021
2. Storm drain 0.021 0.024 0.030
A-2. Nonmetal
a. Luciie 0.008 0.009 0.010
b. Glass 0.00% 0.010 0.013
c. Cement
1. Neat, surface 0010 0011 0.013
2. Mortar 0.011 0.013 0.015
d. Concrete
1. Culvert, Straight and free of debris 0.010 0.011 0.013
2, Culvert with bends, connections,
and some debris 0.011 0.013 0.014
3, Finished 0.011 0.012 0.014
4. Sewer with manholes, inlet, etc, 0.013 0.015 0.017
straight
5. Unfinished, steel form 0012 0.013 0.014
6. Unfinished, smooth wood form 0.012 0.014 0.016
7. Unfinished, rough wood form 0.015 0.017 0.020
e. Wood
1. Stave 0.010 0.012 0.014
2. Laminated, treated 0.015 0.017 0.020
f. Clay
1. Common drainage tile 0.011 0.013 0.017
2. Vitrified sewer 0.011 0.014 0.017
3, Vitrified sewer with manholes, 0.013 0.015 0.017
inlet, etc.
4. Vitrified subdrain with open joint 0.014 0.016 0.018
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g. Brickwork
1. Glazed 0.011 0.013 0.015
2. Lined with cement mortar 0.012 0.015 0.017
h. Sanitary sewers coated with sewage 0.012 0.013 0.016
stimes, with bends and connections
i. Paved invert, sewer, smooth bottom 0.016 0.019 0.020
j. Rubble masonry, cemented 0.018 0.025 0.030
B. Lined or built-up channels
B-1. Metal
a. Smooth steel surface
1. Unpainted 0.011 0012 0.014
2. Painted 0.012 0.013 0.017
b. Corrugated 0.021 0.025 0.030
B-2 Nonmetal
a. Cement
1. Neat, surface 2.010 0.011 0013
2. Mortar 0.011 0.013 0015
b. Woed
1. Planed, untreated 0.010 0012 0.0i4
2. Planed, creosoted 0.0t1 0.012 0.015
3. Unplaned 0.011 0.013 0.015
4. Plank with battens 0.012 0.015 0.018
5. Lined with roofing paper 0.010 0.014 0.017
c. Concrete
1. Trowel finish 0011 0.013 0.015
2. Float finish 0.013 0.015 0.016
3. Finished, with gravel on bottom 0.015 0.017 0.020
4. Unfinished 0.014 0.017 0.020
5. Gunite, good section 0.016 0.019 0.023
6. Gunite, wavy section 0.018 0.022 0.025
7. On good excavated rock 0.017 0.020
8. Cn irregular excavated rock 0.022 0.027
d. Concrete bottorn float finished with
sides of
1. Dressed stone in mortar 0.015 0.017 0.020
2. Random stone in mortar 0.017 0.020 0.024
3. Cement rubble masonry, plastered 0.016 0.020 0.024
4. Cement rubble masonry 0.020 0.025 0.030
5. Dry rubble or riprap 0.020 0.030 0.035

e. Gravel bottom with sides of
1. Formed concrete 0017 0.020 0.025
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2. Random stone in mnortar 0.020 0.023 0.026
3. Dry rubble or riprap 0.023 0.033 0.036
f. Brick
1. Glazed 0011 0.013 0.015
2. In cement mortar 0.012 0,015 0.018
g. Masonry
1. Cemented rubbte 0.017 0.025 0.030
2. Dry rubble 0.023 0.032 0.035
h. Dressed ashlar 0.013 0.015 0.017
i, Asphalt
1. Smooth 0.012 0.013
2. Rough 0.016 0.016
J. Vegetal lining 0.030 0.500
C. Excavated or dredged
a. Earth, straight and uniform
1. Clean, recently completed 0.016 0018 0.020
2. Clean, after weathering 0.018 0022 0.025
3. Gravel, uniform section, clean 0.022 0.025 0.030
4. With short grass, few weeds 0.022 0.027 0.033
b. Earth, winding and sluggish
1. No vegetation 0.023 0.025 0.030
2, Grass, some weeds 0.025 0.030 0.033
3. Dense weeds or aguatic plants in
deep channels 0.030 0.035 0.0410
4. Earth bottom and rubble sides 0.028 0.030 0.035
5. Stony bottom and weedy banks 0.025 0.035 0.040
6. Cobble bottom and clean sides 0.030 0.040 0.050
c. Dragline-excavated or dredged
1. No vegetation 0.025 0.035 0.040
2. Light brush on banks 0.035 0.050 0.060
d. Rock cuts
1. Smooth and uniform 0.025 0.035 0.040
2. jagged and irregular 0.035 0.040 0.050
e, Channels not maintained, weeds
and brush uncut
1. Dense weeds, high as flow depth 0,050 0.080 0.120
2. Clean bottom, brush on sides (0.040 0.050 0.080
3. Same, highest stage of flow 0.045 0.070 0.110
4. Dense brush, high stage 0.080 0.100 0.140
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D. Natural streams
D-1. Minor streams (top width at flood
Stage < 100 ft )
a. Streams on plain
1. Clean, straight, full stage, no rifts
or deep pools 0.025 0.030 0.033
2. Same as above, but more stones
and weeds 0.0630 0035 0.040
3. Clean, winding, some pools and
shoals 0.033 0.040 0.045
4. Same as above, but some weeds and stones  0.035 0.045 0.050
5. Same as above, lower stages,
more ineffective slopes and
sections 0.040 0.048 0.055
6. Same as 4, but more stones 0.045 0.050 0.06
7. Sluggish reaches, weedy, deep pocls 0.050  0.070 0.08
8. Very weedy reaches, deep pools,
or floodways with heavy stand
of timber and underbrush 0.075 0.100 0.15
b. Mountain streamns, no vegstation in
channel, banks usually steep,
trees and brush along banks
submerged at high stages
1. Bottom: gravels, cobbles, and few
boulders 0.030 0.040 0.05
2. Bottormn: cobbles with large boulders 0.040 0.050 0.07
D-2. Floodplains
a. Pasture, no brush
1. Short grass 0.025 0.030 0.03
2. High grass 0.030 0.035 0.05
b. Cultivated areas
1. No crop 0.020 0.030 0.04
2. Mature row crops 0.025 0.035 0.04
3. Mature field crops 0.030 0.040 0.05
c. Brush
1. Scattered brush, heavy weeds 0.035 0.050 0.07
2. Light brush and trees, in winter 0.035 0.050 0.06
3. Light brush and trees, in summer 0040 0.060 0.08
4, Mediumn to dense brush, in winter 0.045 0.070 0.11
5. Medium to dense brush, in summer 0.070 0.100 0.16

d. Trees
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1. Dense willows, summer, straight 0.110 0.150 0.20
2. Cleared land with tree stumps, no
sprouts 0.030 0.040 0.05
3. Same as above, but with heavy
growth of sprouts 0.050 0.060 0.08
14, Heavy stand of timber, a few
down trees, little undergrowth,
Rood stage below branches 0.080 0.100 0.12
5. Same as above, but with flood
stage reaching branches 0.100 0.120 0.16
D-3. Major streams (top width at flood
Stage >100 1), The nvalue s less
than that for minor streams of similar
description because banks offer less
effective resistance.
a. Regular section with no boulders or brush 0.025 0.06
b. Iregular and rough section 0.035 0.10
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sUsnamesie K
=] & Py
JUwRBLIMNUGEMAY 1.25
o | O w v
90 ° VDIENNRAVUINU LT W 1.05
sodevssnavginiuasudlaslificnds 1.05
aedevisInangnnuazrdlasiing 0.95
= & w )
AN IINALRIMIUAE A 0.90
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Tunsainiitladedireg wanellede csiinanoduUszdnsmnuvivse Manning 81 Woody

L. Cowar (1956) InldusnuzaumsmsUszanuendinssansnnugusy n Hidwaums

N = (Ng+HNy+NyHN3HN,) My ... (2.14)

Tagh  ng e A1 n AugudmiumainlaGousasinnesailmenmidnuueiian
nhida
n, Ao AUSuuidwsURava s vesianninln (surface iregularities)
n, fie fi"rﬂ%’uLtﬁa’m%’ummcﬁ’uuﬂwaqgﬂs’wquawmmwﬁwﬁ’maqmqﬁ"}tﬂﬂ
n, Aa i muRaaunemsivalumainde
ng fin AUSuundmsunsinsunany
uaE  mgfie AnFuuAdmuavesmeaRE e IR

o ot 1 ) IJ
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Feoulvnaiide
Avsun
Faqniniida fiu No 0.020
unn 0.025
NIINGTLOUN 0.024
NIIANYIU 0.028
mufuudsvesianiainde | Goy ny 0.000
hiSuutios 0.005
hissuytunang 0.010
liSsuun 0.020
avwiusveswhiamain | Aeeq Wasuuas n, 0.000
Wa WasuwUasunaums 0.005
\Wasuwasoy 0.010-0.015
kevIndsiingnansiva laidi N, 0.000
idnto 0.010-0.015
fihunan 0.020-0.030
fun 0.040-0.060
Huunmga Viey n, | 0.005-0.010
Jrunan 0.010-0.025
un 0.025-0.050
NUILUNIN 0.050-0.100
KAYBIALAMALI B | [antios M 1.000
Wa Urunana 1.150
un 1.30
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