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R PTETTE 5 aumsn2.23
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d = VAVDIHY ()
v =anus 'mmnszuﬁﬁv1 {(m/s)
g=9.81 (m/s)
s = ATHD NI NN IZUDINY = 2.65
C =0.3 (Low Turbulence) ﬁ:'mﬂszum{ﬁﬂﬂ
= 0.7 (High Turbulence) Y ﬂﬁiuiﬂﬂﬁﬂ
a

' 2 I} T K & '
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ASENURY

sina o
Q- [1 N 92]1/2 s =Angleofbank ...l auNIN2.24

h 6 = Friction angle
ﬂnmwmma{é Berry’s Equation
8 = 0413902 e aunsi2.2s
Tay
& = mnadurguinaisveaiuon (uas)
v= mmﬁ’wmnmmtﬁ (AT IUIN)
auMIUBNI Az a0ws (Mavis and Laushey)

§-0.04v2/(s — 1) 32,26

S= ATME I WZUDIH NN 2.65
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O =

n = Manning Roughness Coefficient

R1/3 ....................................

H o
R = AMuannasyamans (Hydraulic Radius) (t14A5)
= AP
df A Y oa ° oy . 2
A = HUNHUIAaLe9011 (Cross Section) (in”)
. ¥
P = HASIANUEIVDIAUNTUAA (m)
a A’. =) e bd
g Tuudeinzdsua Taun15 13RI Reduction Factor, F

sin B~

Tay Fei—=f——]"7

sin®°

- = i 2
aia ANu[AeEIvaHYDU (AT 1) =x ¥y

sin f3= x

¢ = yuadosausssunAvediag
2] : A 3o = a a’ :J L T
psmanuHveanszumiHe R nnuMmVINARME M UT WG

¥
ARV AR UEH S UF U UIBe

W \/2 vy
Dsyg = sfcscvcrrd[(ls"_lw) 25

,/klgd

Tag

g = Gravitational Constant, 9.81 m/s2

D30 = Stone Size of Which 30% Finer by Weight

Sf = Safety Factor (minimum =1.1)

CS = Stability Coefficient for Incipient Failure
= 0.30 for Angular Rock
=0.375 for Rounded Rock

Cy = Vertical Velocity Distribution Coefficient
= 1.0 for Straight Channel, [nside of Bend
= 1.283 - 0.21 log (R/W), Outside of Bend, [=1 for (R/W) > 26]
=1.25, Downstream of Concrete Channet
= 1.25, End of Dikes

CT = Thickness Cocfficient

W-z .....................................
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= 1.0 For Thickness = 1.5D50
d = Local Depth of Flow
Yw = Unit Weight of Water
\Y = Local Depth Average Velocity Use Vss for Side Slope Riprap

k1 = Side Slope Correction Factor

Side slope correction factor

............................ eerrerrrnraaseaeeeeassesresnnnrea- UATTN2.31

K1 = Side Slope Correction Factor

6 = Angle of Side Slope With Horizontal

@ = Angle of Repose of Riprap Material (Normally 35 — 40 Degree)

dmivnnumnvesstiestumsiamniy 15 whesnadudiguinmavesiiuay
Taoialuaasifisegazving 1.8 - 2.0 i1 dm3Us Manning Roughness Coefficient, n udhiswame

a : & ¥ clv
‘Uﬂ\'lﬂ'l‘l—!'l"ﬂiﬁ'ﬂﬂﬂﬁ]ﬂ'ﬁ’l\‘lu

Manning Roughness Coeflicient. n
Major Rivers (Width more than 50 m.}
1. Straight, Adluvial, sand 0.020-0.040
2. Straight. gravel 0.020-0.045
3. Imegular section 0.0350.0100
Minor Streams (Widlh less than 30m.)
1. Siraight, shor grass 0.025-0.035
2. Paslure, high grass 0.030-0.050
Floodplains
1. Paslure. shorl grass 0.025-0.035
2. Winding, irregular 0.035-0.060
3. Culiivated, no crop 0.020-0.040
4. Cullivated. field crop 0.030-0.050
5. Light, scattered bush 0.035-0.070
6. Medium to dense bush 0.070-0.160
7. Trees land, slurmps 0.050-0.080
8. Heavy stand lrees 0.080-0.120
Excavated Channel
1. Earh, tecenlly completed 0.016-0.020
2. Earh with grass 0.018-0.033
3. Rock. smooth 0.025-0.040
4. Rock, jagged 0.035-0.050

#1719 Manning Roughness Coefficient, n

=
AITHN2.1
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] o : . . . . . .
i MIMIATA NN IVDINTSUTU T Estimation of Mean Flow Velocity by Manning's Equation (SI unit)
R2/3 S 1/2

Vo aUn1Ing.32
n

V = Mean Flow Velocity {in./s)

R = Hydraulic Radius {m.)

Cross Sectional Area (mz)

Wetted Perimeter {m.)

S = Energy Gradient
= Bed Gradient Under Uniform Flow
n = Manning’s Coellicient of Roughness
MIAIUKIA Hydraulic Roughness Fmsiutlosfunsdaszaiiaiutos ( Riprap)
n=k(Dgg) 1/6
. Tag
n = Hydraulic Roughness
K =0.034

D90 = Size of Which 90% of Sample is Fines, (ft)

> =15-20

=20-25

;i.ﬂﬁ 2.35 Dmax=Maximum scoure depth (m)

( dnsamisanuuuauilosiunia : nsulesEmsunsfuiins 2549)
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317 2.36 Muiamuswanhwinussyniinszmf Yoy

( Sudamsosnuuntanilesiuais : nsuTusiauazAaiio,2549)

wsannszvinnuidanilasnuaiiuuy  gravity wall

yhminasdan w
wraduBaFuRuniadan [
s uRdndaw F
ianitnuasdndan F
Wi IERA N For
Wi nETuS AR Tou Foo
wminaes o F,
wrmm AU i sdan F.
e U ndan F,
minﬁ'nulﬁnunfusaﬂi:ﬁﬁuﬁauﬁmﬁumﬁaamu Gravity Wall  cooreereermnseencrneecnecssseesns A3 1aR2.2

( Fussmsesnuuudiioutlaaiuads : asnles1EnisuazAuiies,2549)
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[- nﬂ T 'T..:n

(n.3) MIFUUTWUANTY (n.4) nmﬁauﬁuu

@
(n.5) msnazTunanau : (n.6) M3fAENZITUNBAIN
31 2.37 iermamishiad S uweutlesiuadamn Graviy Wall

(Srpanmseentannduilastunae : nsuTominsuasiaiios,2549)
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MARYHIN U
4 v a aQ a
. mssennuuventlesiunaslizianve sfiuna

1.1 MEMANNGveINTEUaIhl :1AAINTT 3.1 Estimation of Mean Flow Velocity 1a31

U843 Manning

R2/3g1/2

n

V = Mean Flow Velocity (m./s)

R = Hydraulic Radius {m.)

Cross Sectional Area(m?)
Wetted Perimeter(m.)

A/P

S = Energy Gradient

= Bad Gradient Under Uniform Flow

n = Manning's Coefficient of Roughness

18013
ANUA n - 0.045
S = Bed Slope = /5000
(61.5x12) 738
R = = = 8.63
(124+12+61.5)  85.5
(8.63)2/3%(1/5000)1/2
- 0.045

v - 1.383 AT



1.2 gaslumsannamviinvesiullafiumings

1NANINTTN 3.2

cv?
- g(s-1)Q

d = 1U1a1091 U (n.)
o o
V = A3 1909A 320U (n/s)
g =938l (mfsz)
s =AUV UMISYDINRY = 2.65
] °y n';
C = 0.3 (Low Turbulence) 151 n3zuaiimi 1

= 0.7 (High Turbulence) U AAUAING D

[ I
° 24 =

1 : or & ' 2 +
= 1.3 (Jets) w1 nyzuahninludasosnalnal nienmsalmlszgimioensdng

NITYILURL
a1 - sinza]'/?
= Sin2g : U = Angle of Bank
: @ = Friction Anglc
iV = 1383 was/ i

anuFuvoalnssaallanuvii 1: 2.56
o =21.8°

= 35

Q = 0.762
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£x1.383%
= 0.507C
9.81(2.65—1)x0.762

= 0.0336 tuA3

= 0.15 m.@ 1351 Low Turbulence

= 0.35 m. MU High Turbulence

= 0.66 m. G113 Jets

1.3 El"llﬂ13‘lli’)¢ll‘l.l‘§fil {Berry’s Equation) 10FINTA 3.3

5 0.04139v"
Tay
[ o =
O = umedurigudnanveIiuan (uas)
o oy 1 o =
V= anwuiEveanszumi (Wasaeduni)

0.04139 x 1.383°

= 0.079 1WA

» ¥
e s 2 o o« ar i [ 1 3 (]
mmummwuwawui’]mnumiﬂmfmzuu"lumiﬁﬂun'n L5 Muadvinatd unim

o = & & [ U 1 " ] o =
guinasvesituay (1.5d) Falasiia ldaosiidiogsen g 1.8 2.0 miveadudiguinanvosiuny
(1.8d—2d)

»

»
&M TUA1 Manning Roughness Coefficient, n thuifuanawzvsadazdnyazyesdni
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4 v A
2. pseenuuueuilasiundalszianiandu

surcharge load

J0iid

o = o 1 A ar = o3
3144 usafinszihredeudleaiuaaauuaiiy

2.1 MMIUIAL P A1

= WK

= r’hK +r h

= 20 x 10’ x 0.295

- 5,900 kg/m’
= 5900 x 9.5 x 0.5

= 28,025 kg

= 1750 x 1 x 0.295

= 516.25 kg/m’

1
Ex516.25x 1 x0.5

= 129.06 kg
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Pa

516.25

516.25x 1 x0.5

258.13

kg.’m2

kg

F50x 1x0.295+1000x 1

[221.25 kg/m’

1

Ex 1221.25x 1 x 0.5

305.31

PPy
516.25+1221.25
1737.50Kg/m’
1737.5%7.5%0.5
6515.63
750%7.5%0.29

1659.375

kg

Alansuauns’

0.5%7.5x0.295%1659.375

3111.33

P +P P,

Alansuiauns

5900+1737.50+1659.375

9296.875

nlansy
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Ra = R +R+R R AR R

28025+129.06+258.13+305.31+6515.63+3111.33

38344.45 nlansu

2.2 maguT y

33537.75(4.75)+1230.5(8.17)+9225(3.75)+3237.89(2.5)

~
[9)

*
e
|

212,045.97

212,045,997
47231.14

= 449  WAs  (1109A 0 N3 = 5.01 mNAIAN)

The Depth of Embedment

Z MD =0
Ray-Rpy' = V]
D
Y’ = —+7
2
Rp = {(4c-Pa)xDx=0.5

= (4x1600-9,296.875) xDx=0.5

1448.44D

D
212,045.97 - 1448.44 D x ;=0

D = 227 Has

2.27x1.95

>
il

38



2. Fy

Fav

443w

(a3

9.5+4

135 was  1amue 14 1UA3
Ra+Rp

38344.45 + 1448.44(4)

44,138.21 ez
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Check shear 21,171.447

—

Fav 8,620.553 6,416.589

A
.
o

Aamsdnagl
A = K
v=0
Z Fy =0
Fav = (5900%0.5)X + 129.06 + 258.13 + 305.31 + (7637.5(X-2)) x0.5 + (221.244X(X-2))

= 2950X+692.5+3812.75X — 7637.5 + 221.224X’-442,488X

- 221.224X°+ 6320.262X — 6945

0 = 221.224X’+ 6320.262X - 46737.89
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X = 6.09  1IA3

Check Moment

At C=M

[I[%L}

092

-[{5900%0.5x )+ 129.06(5.76) + 258.13(4.59)+305.31(4.42) +

4.092 1 4,09%
)+ (1347.376x—=x0.5%
2 2 3

(7637.5%0.5% )-39792.89(3.59}]

52,474.407 N lanTu*uag

Design Anchor rod

Fav = 39,792.89
2.5
T = 39,792.89 x —
0.5
- 198,964.45
T
U
S fS
198,964.45 y
- ————— (£, 5000 ; 1#1man SD50)
5000

= 398 IUALAT
Use 5 DB 32 liadims (A =402 rudnas ) ok
2.} Design Pile at Anchore Beam

0 = 14.04°

199/2
sinB




410.14 AU

It

2AUP = 205.07 & /Au

Use e 0.4%0.4 (1R

A, = (199%10")/5000
= 3198 UAILAT
Use 5 DB 32 fiaaiuas
J2oHa
ok
4U
3.2x0.5%5,000
4x11
= 181.82 1 HUAINAT
Use 2 1A

Use 12 DB 32 Naaiins x 2 WA (A, = (93 BUAIAT) Ok

2.4 AIMHaNES I

L = 240 AlaNTUATUALAG
R = 7414 AlanSuisudAnng
b = 50  Alanfuiruanag
k = 30 nlansuaruamng

k = 0.249 A lanTUATUANIAS



i = 0917 Alaniunsuinms’
£, = 1,700 0 lansi/ssuanms’
£, = 1200  Alanfuarudnng’
i = 1LI00  Alanswasuanmy’
M, = Rbd

M = 7.414 % 50 x 50’

= 9267.5 Dlaniuy

M - 53,000 flapsy

Max

M = 52474 407 - 9267.5 = 43206.9

43,206.9x100

A =
® 1200(50—-5)

= 80.01  IHUAWAT
Use 10 DB 32 iiaaiyns

poNIUUIHANIAS U5 UNS 390

43,206.9%100
AT 1200(50—5)

— 80.01 LHUAIAT

Use 10 DB 32 Laaiung

A lansusmg
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d of =]
ManyuIinaun

19 RB 9 adAs @ 0.20 A3

<
I

all

1334/ £

1337 240

20.60 Alaniwisuaas

21171.447
10%x6x0.917X50

7.7 AlanTuaruanng’ < v

M
EoXjxd

7.7 Alanssudmag

1.1 A lanfusasudnas’

=

C
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3. AINIUM Active Earth Force ( ‘nquﬁ Rankine )

*(45 L
tan "3 )

Ka =
’ﬁ @ -32° Ka, = tan’(45 —3—22 )
= 0.307
il @ -30° Ka, = tan’(45 - :‘322 )
= 0.333

4. MU0 Rankine Lateral Earth Pressure U93auNistas sxaun1an

o,Ka — 2cVKa

Pa =
i P, = (2340.307) =
fo-6m. P, = [(23)+(9- 16 0307)

P, R\ & [(23) + (1.9 - 1)6 1(0.333)

P, - [(23)+ (1.9 - 1)6 1(0.333)

¥
nsadmiidan ()

]
=

NSEAVO  12m,u= 1x12 -

12 AuAuas’

Pa - P, +P, +P, +P, +P,
P, = 7.06(6) =
1
P, = > (44.02-7.06)6 =
P, = 47.75(6) =

1
P, - 5(95.50 -47.75)(6) =

286.5

7061  AUNUAT
44.02 AUAUAT

- 4775 fUAURT

- 95.50 AUAUAT

4236  AUAURAT

110.88 AvAuaT

quauas

143.25 AUAIAT
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1
> (12(12)

Pa

= 72 AumIay

654.99 AuAT
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