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- N1992UNEUINILUOUY (Surface Drainage)

@ - n1552U18UNIAINU21G (Cross Drainage)

@

- N1552UNEUNATNENIIDUY (Longitudinal Drainage)

- N155zUN8UNLANIDWY (Subsurface Drainage)

- nsdasnunisnadne (Erosion Control)



T

/////ZMYD?N GE
rainfall

urface runoft

i \

surface water seeping coun C——>

waler table
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HIGHWAY DRAINAGE

catch water drain

soour checks

sigde drain




Large catchment area
beyond cut slopes

Proper layout of drainage:
- Stream flows to be conveyed directly down the slope
- Subsurface drains should be provided to intercept
ible perched groundwater flow, e.g. in collyyial
its, or flow from subsurface erosion pipes

Surface channel

covered with grating

for intercepting potential
large surface runoff from
accessroad should

. 2
be provided”

Trash grill shouldbe
provided upstream
at the inlet of cross
road drain/culvert to
minimize the chance
of blockage™®

stand wall or crest

channel with an upstand at
he back of the footpath to
avoid overflowing of road
surface runoff onto the
lope below®
Additional road gullies
tointercept road surface

. @
runoff at low points™*

Toe channel of Crest channel of sufficient
sufficient capacity capacity tointercept any
should be provided® overland flow identified®”

Self-cleansing sloping-berm
channel®. Design of
surface and subsurface
drainage should take into
account maintenance
requirements, in consultation
with future maintenance
agent.

Drainage channels on
rock slopes only need
to be provided where
there is potential for
surface erosion

Abrupt change in
the direction of flow
of the step channels

Slope should be protected
against erosion if
necessary” (e.g. with
erosion protection mat

or stone pitching)

Cascade

Outfl ow should be sufficiently slow

to prevent erosion of the stream course
and washout of side slopes downstream;
apron and energy dissipator should be
provided at outfall ifnecessaly‘”m

Crossroad drains
. . 1
of sufficient capacity®

P 1]
to be avoi ded®”

Retaining wall upstand
shouldbe provided to
avoid overflowing of
road surface runoff
onto the slope below™

Catchpits to
be provided”

Capacity of drainage outlets should be checked;
outflow should be sufficiently slow; side slope surface
should be protected against erosion (e.g. using rip-rap
or other hard wearing surface) and energy dissipator
should be providedifnec essaw“"“




N1992UNYUNNAILUD U

(Surface Drainage)

N1992UN8¥LURINUYN (Road Surface Drainage)

szinnNiNas1a9 % Crown

H2251259N99 4.0 %

HI951A5ANAEN 2.5-35%

HNI95195ARUNS B 2.0%

HARZNIU 1.5%
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Crown Section

Ctslope Section

AN 3-5%C——>

/ Inslope with Ditch Section
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(Surface Drainage)

N155sUN8UNIAINEN9 (Longitudinal Drainage)

/ dsznauniy \

- nusznatinlusaniiiladiams (Side ditch)

- ﬂ%’i%‘l.l’l‘él‘li‘ﬂhﬂd”l%ﬁﬂﬁﬂ(Deep Cut)

— NUIZUN m‘qi}flwlmnuga (High Fill)
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N1952UNUIAINEN(Longitudinal Drainage)

26N15YASRIUIT NN

(side Ditch) FTAUNDHSY
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N1952UNUIAINEN(Longitudinal Drainage)

GINNURAAN
(Deep Cut)
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N1952UNUIAINEN(Longitudinal Drainage)

TN UD NG
(High Fill)

INTERCEPTER
DITCH AT TOE
OF SLOPE




N1952U18UNATNEN(Longitudinal Drainage)

ﬁqqqquﬁ‘gu'}ﬂuﬂ,u 5714911 AADUNSH (Concrete Open Ditch)
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N1952UNUIAINEN(Longitudinal Drainage)

TI99T1UTE LU L ULUR 5Nggquﬁqgﬂ§fq U

°I£3~I°Ii‘l<! bUABANIIELAL

| 0.50 . |

0.5-1.24.

THRAMNAIA dtlasanule

ageuag 0.3%

R.C. SIDE DITCH
ANurILann 0.15 ..




N1952UNUIAINEN(Longitudinal Drainage)

NIUTSUTE U 59U A.4.8. Wsantdaanay

Tutunguy
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519U

Uanwn — R.C.P. Pipe SUBDRAIN
Qﬁﬁdlﬁﬁ AATNRNIANR EII’N

uas 0.30%




N1952UNUIAINEN(Longitudinal Drainage)
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bs":‘,ﬁl‘:‘ci;“:.‘;,‘é‘ﬁfﬂm T Toe/roadside U-channel
P .

to carry both slope and
+~ Crest channels W L= , _ road runoff
/  to interce Py / | S
/  overland flow —_ 2N =

= =
------ﬂr - — g —
of sufficient capacity —— * = — P
—7 Road

Note: (1) The decision to select the ‘slopmmg berm’ option should be made by the designer after caretul
consideration of the site conditions and other factors (e.g. mamtenance, land-take and ease of
construction).
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N195=UNSUIANUING

(Cross Drainage)

-

dsznaumniy

- unanay A.€4.a.(R.C.P. CULVERT)
- NaLiagd (BOX CULVERT)
- @211 (BRIDGE)

\_




N1992UNUIAINUIT9(Cross Drainage)

NANAaN A.4.Q.

AN N.B.N. 128



N1992UNUIAINUIT9(Cross Drainage)

NaLUREN A.E.A.
(R.C. BOX CULVERT)




N1992UNUIAINUIT9(Cross Drainage)

ATNU
(BRIDGE)




N1552UNLUIAINUING  (CROSS DRAIN)

¥

LNEENNISAINUALSSLIANAIAITTEUIEUIN 3
1lsz10n

1. "anaN A4A. (R.C.P. CULVERT) Nan.128

aun J 04009 D 120 w.

sa9uNMelitie 500 .

seaungeliiie 150 &




N1952UN8UIAINUING  (CROSS DRAIN) Aa

NaLnaaN AFA. (R.C.BOX CULVERT)

AUIA 0.60x0.60 N. D9 3.60x3.60 X.
TRIUINISLNLAY 10.00 X.
seauUNgalaling  3.50 &

AUDNURINIA LaLtNU 3.00 N.

ATNIUY AFAR.

AYNENITAY 5.00 — 12.00 N. SLAB TYPE, PLANK GIRDER
20.00 «. BOX GIRDER, I-GIRDER

30.00 . I-GIRDER



N1552UYUIAINUNG  (CROSS DRAIN) 68

3 WU ARA. (D)

FRIRDATINGA

- 1aifiReaasiin 05—07 .
_ fReaaniin 1.00 — 2.00 &.
- (FRHIY 1.50 = 2.50 &.
- AABRYTalsEnIu 3.80 .

LHUNFIEUAN AINTANIURAUDY NTNLAIN

FRAIADANIIGIU

- paaanialy saws 5.00 w. @l
- AARsTaLsEMIN 12.00 N, aAulil
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ABMIMUIUHIONIINS |1ave1i1giga (DESIGN DISCHARGE)

RATIONAL METHOD

NLNFULNEW (CATCHMENT AREA) 13dtfitd 25 m1919
AlaLup3

Q = 0.278CIA (F2ULILNEATN)

He Q= 8R9INITIMAgIAAT89tEHINTaIT
= I = =
Ntdaeily a4 /AU

C = Adulsz@nsraaniguauadrinyinuy
WLNFULE (RUNOFF COEFFICIENT)

2 1 4

A = WUNFULNEHL (SUBCATCHMENT AREA)
ineili m9.nu.

Vv Qi dgj dlo/ OQJ
= ANNLINARSHUNAN TUNLNTULN (8. /1. ) 3
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(CROSS DRAINAGE)

1A59N1INDE3I 19D HHAINLN

AEANTNHYDIAY 0. 991 UVED D.UATINVAN FZHZN 1.847 .
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DRAINAGE BASIN ,WATERSHED AREA
CATCHMENT ARE

L Divide
s Drainage Basin

Drainage Basin .. . riee

Surface Flow
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ﬁ1u3ﬂ!ﬁ1é}ﬂ51ﬂ1§l’lﬁﬂ
RATIONAL METHOD (WUHSUIN < 25 719.03.)

viia L

AU L3 V09 A3 ladszuine 3.5 nu. Juiihiueufennu

AU L2 ¥09 A2 aaszuins 1.0 nu.

) 9
AUV L1 U3 Al hlﬂl NI 0.5 NA.



i1 H

ANNGI (W) /

FZHZMY (DN.)

0.9 1.6 1.0
H3 = ((30-20)*1+(20-10)*1.6+(10-0)*0.9)/3.5 = 20.3 ¥. vazlunuaAfINY

H2 =15.0 .
H1 =12.0 W.
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Tc= (0.87 L’ /H) %%

Tel = 0.16 ¥4, Yszanae 15 1N

Te2 = 0.33 ¥4, Uszanae 20 1N

Te3 = 1.66 ¥4, Yszanae 99 110

= Ad' UA = = 1
2100319 I-D-F 984 2.4A551%731 Nenualia 25 Yuaz 50 1 e 1
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anNNUNHHe 111N W IDF CURVE

I1 =185 WUN./TUN.
12 =170 WUN./TUN.

13 = 71 3./, (lveugiia 50 U eenuuvazI)
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21nn319A1 ¢ T¥BAND 2 14iA1 C 11191 0.5, 0.6 1AL 0.65 AINAIAL

w2 la

Q= 0.278CIA

Q1=0278*0.6*185*025 = 7.71 a1.34./31%
Q2=0278*0.55* 170 *0.8 = 20.79 aU.N./AUN

Q3=0278*0.5*71*50 = 4934 a1.34./31%
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AREA WATERSHED
NO. BOUNDARY

FROM TO

STA. STA.
Al 0+000 0+800
A2 0+800 1+100
A3 1+100 1+847

Y
A1519MTAMUIUNIUT NI

A L H
(sq.km.) (km.) (m.)
Hr.

0.25 0.5 12 0.16
0.8 1.0 15 0.33

5.0 3.5 10 1.66

Tc

Y
PTT NATHIU N TIVUIAB A1 3o UNT U

AREA WATERSHED
NO. BOUNDARY

FROM TO

STA. STA.
Al 0+000 0+800
A2 0+800 1+100
A3 1+100 1+847

REQUIRED
Q V' OPENING
(cms) (m/s) AREA
(sq.m.)
7.71 2 3.85
20.79 2 10.40
49.34 2 24.67

I C Q
(mm/ht.) (cms.)
Min.
15 185 0.6 7.71
20 170 0.55  20.79
99 71 0.5 49.34
DESIGN
STRUCTURE NN
(sq.m.)
501.00 u. 3.92
RCB 2-2.70x2.70 14.58

TENIUYI 20 U. 49

REMARK

2R

2R

2R

IS.

1.02

1.4

1.99
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V RCP.(m.)

m/s 0.6 0.8 1.0 1.2 1.5
1.7 0.0082 0.0056 0.0042 0.0033 0.0024
2.0 0.0113 0.0077 0.0057 0.0045 0.0034

NoUUIA D 1.00 m. 817 20 m.
V = 2.00 m/s
anuuanaldatene = 0.0057 x 20

= 0.12 m.
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TOO LOW INLET & TOO HIGH OUTLET

Too high outlet
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