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Ql (a) Apprise and discuss the effects of runoffqualrty and quantity as a result of
the ftansformation to an urbanized area.

(8 marla)

O) Describe major and minor stormwaier systems and illushate the
components with aided sketch of design criteria in stormwater system.

(12 marks)

Q2 (a) Describe time of concenhation and formulate based
stormwater drainage system.

on design of

(5 marks)

Q3

O) Discuss with aided sketch ofthe design procedure in developing:
(r) IDF curves
(ii) Rational Method Estimation

(8 marks)

(c) compute the rainfall intensity for 3 hours storm duration with 2 years
ARI for area 60 km2 Ladang Lendu, Melacca using empirica meitroo.
Referto TABLE Q2 (c) and FIGIIRE e2 (c).

(7 marks)

(a) calculate the intensity using empirical equation and plot the te,mporal
paftern of design rainfall for ls minutes for this catchment with rlturn
period of 5-years ARI. An urban catchment with 45 hectares of
commercial area in Bandar lvlaharani, Muar Johor is shoum in FTGTIRE
Q3 (a).

(10 marks)

Predict the peak discharge using time-area method of the hydrograph if
the design rainfall event calculated from e3 (a) occlns in th* carchment.
Assume continuous loss is constant at0.2 nrmls min. plot the hydrograph.

(10 ma*s)

(b)
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(a) List TIIREE (3) types of retention facilities for stormwater managernent
practice.

(3 marks)

O) Differentiate betrreen both terms as follows, and explain the similarity of
their stnrcfure's function.
(i) Embankment Sftuctures
(ii) Excavatd Stnrctures

(5 mad<s)

(c) Identiff by labeling FrGrtRE Q4 (c) parricularly based on onsite
detention (OSD) conc€pt.

(a marla)

(d) Propose tfte suitable ouflst structures to these facilities as shown in
FrGrrRE Q4 (d) and give Two (2) reasons for different design purpose
and application.

(8 marks)

(a) Determine the blpass flow the curved vane grate inret (v : l.5m and
I= 1.0m) located in a tiangular gutter if ^S 

: 0.02, SL:0.01 and Z=
2.5m canies p= 0.85 m%. show the efficie,ncy of this grate. How long
would the curve vane grate need to be to intercept 75o/o of the gutter
flow. Given K,:0.0556.

(10 madrs)

O) A concrete box culvert (1.5m by 1.5m with 45o wingrralls and a square
edge at the qown) is 17m long (z:0.012) and has slope of lvo. fttne
tailqater depth is 1.02m, amlyze the headwater depth for a flow rate of
50m'/s. check both inlet and outlet control conditions by sketching your
illushation output. Giverl k":0.7, ft,= 0.5, t": 1.0 rB/s, Kr= 0.1475
and M,:1.0.

(10 marks)
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Itutiry FOIIR (l) polluhnts that up likely to be fomd in rlbon
stcmw& od probdte srnroc ofthe polhset$

(2na*s)

List out&G Bcstlrlmagcneat Practioc (BMPs) categsles" Providc TWO
(2) orryles (frcilitios) that effoctively prfu to aontrol stormcnlter
quality.

(6nnts)

*YegetAive prrcties oe usually cnf,apd k aqiurfion with dlur
BMPs , sitw tlu vegetdtlv prAtes dorre b rct luve tle @illty of
enirIy @rarrbg tb hsewd roSotd plI*ot rnfon a siten.
kiefly E[xaisc &is strtemeat tcgsding tb stormrrder menqgcm€ot
pnctices md ib rylicatim-

(5 oa!*s)

Describc cJwty with &s aid of *cn&es es cros&n ad s€di@tion
pr0o6s.

(7narl$)

-EFlIt Or Q{IESTK}N$

CONr.II}BNTTAI.,
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FIGIIRE Q2(c): Areal reduction factor
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FIGURE Q3(b) : Bandar Maharani, Muar
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FIGURE Qs(a): Design charr
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TABLES

TABLE Q2(c) and Q3(a) : Fitting constants forthe IDF ernpirical equation

TABLE Q3(a): Recommended Intervals for Design Rainfall Te'mporal Pattern

Stonn Duration (minutes) Time Interval (minutes)
Less than 60

60 - 120
t?t - 360

Greater than 360

5

10

15

30

TABLE Q3(a): Region 2: Johor, Negeri sembilan, Melaka" selangor and patrang

No. of
Block

Storm Dtnation

I
2
3

4
5

6
7

8
9

l0
l1
12

4.255
4376
0.370

0.t24
0.130
0.365
0.t52
aJ26
0.103

0.053
0.059
0.063
0.087
0.103
0.153
0.1l0
0.088
0.069
0.060
0.057
0.046

0.053
0.061
0.063
0.080
0.128
0.151
0.t29
o.497
0.a79
0.062
0.054
0.442

State No Station
ID

Station Name Constant
)t K 0 q

Melacca

Johor

I
2
3

I
2

3

2222001
2224038
2321006

1437tt6
r534002

1541139

Bukit Sebukor
Chin Chin Tepi Jalan
Ladang Lendu

Stor JPS Johor Bahru
Pintu Kawasan Tanjung
Agas
Ladang Labis

78.1482
66.0589
64.7588

59.972
80.936

45.808

0.2690
0.3363
0.2975

0.163
0.187

0.222

0.3677
0.3301
0.281)6

o.tzr
0.258

0.012

0.8968
0.8905
0.8787

4.793
0.890

o-713
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SEMESTER/SESSION:SEMII/201512Arc PROGRAMME : BFF
COURSENAME :LJRBANSTORMWATERMANAGEMENT cottRsEcoDE: BFW,I0503

TABLES

TABLE Q3(b): Areas between the isochrones

II) lsochrones Area (ha)
Ar
Az
A:
A4

0-5
5-10
10-15
t5

15

10
t0
10

EOUATIONS

i - 
l'T*

(d+o)n i: FnG) A-].t'"

l-/
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Rr=r-Kuv-v,) 4 - r/(r.#,
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lW):culvert 
condition
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