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o)
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Define aided with skerch diagrams the following,
(i) Sratic water l€vel
(ii) Drawdown
(iiD Dl1laibic water level
(iv) Cone depression

(8 ma*s)

Outline FIyE (t €xplanations the importance ofgroundwat€r sMies.
( t 0 ma.ks)

During one year, the wat€r balam€ for a lake are rafufdll P: 10,{0 mrn/year,
evaporation t = 720 tutr/year, $rfaoe inflow 1= 55 mm/year, surfrcc oudlow O =
135 mr/year, alld change h stomge AS = 60 mm/year. Compute the net
groundwaler flow for the lake.

, (7 ma*s)

Discuss FOIJR (4) reasons why groundwater is not fully utilized in Malaysia.
(8 marks)

A cylirdrical fi€ld sample ofan unconfned aquifer with length 50 cm and diameter
l0 ctr| is tested for a period of6 minutcs under a conslafi heod difeEnce of 15 cm.
The pore diam(ier and efective porosity is found to be, 0.017 cfi and 0.1,
resp€ctiv€ly. lfthe hydraulic conductivity K computed is 5.556 x l0-r cm/min

(D Categorize the type ofmaterial ofthe aquifer.
(9 marks)

(it D6temine the applicability ofDarcy law ifdynamic visclsity and density of
water are 1.005 x l0-r kg/ms add 998.2 kym3, respecrively.

(5 marks)

(iiD Compute the volume ofwater (in litre) collected at the outlet ofthe tesl
aPpararus.

(3 marks)

(c)

(a)

(b)

Q2
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An r.riconfioed aquifer of clean sand and grav-el is located between two firlly p€netrating
rivers wilh hyd.aulic conductiviry, 1K = l x l0 I crils. The tengrh ofthe aquifer, L= 460 m.
Thc.quifei is subjectEd to a uDiform recharge of 1.6 m/year. Th€ water $rfac€ elevations h
rivers,4 and,8 ale 8.5 m and 10.7 ltr, r€speclively, above tb€ bott@. Estimare:

Q3

(a) thc DatEiao vclocity ofthe utrcorfired aquifer refening to the beads Aom rivers
(Unit itr rdday)

(5 ma*s)

the maximum elevation ofthe watgr table aod the location ofgroundwater, and
(10 ma*s)

divide the travel tim€s fiom grourdwatcr divide to both rivers (& = 0.38),
( | 0 marks)

Explain the main purpose ofusing the Theim Equation
(2 marks)

Dcrive the Theim equatiotr by using Darcy's law.
(t5 marks)

After a period ofpumping ai a iate I l0 mlhour, rle drawdowns in wells l5 m ard
30 m from the pumped well werc found to be 1.0 m and 0.75 m, respectively. Ifthe
diameter and d€pth of the pumped well are 0.5 m and l5 m below the static water
t blg respectively, dctermine rhe !'ansnissivity ofthe aquifer.

(8 ma*s)

Explain rh€ difierenccs between Theim and Theis equation in grormdwater analysis.

(4 mafts)

As i rssult ofa $orm, a culven ber|eath a road has become packed with sand tom
end to end- The culvcn is 5 m lorg and 0.8 m in diamet€r, The sand in it is
estimated to have a hydnulic conductivity K = 3 m/day and an efuive porosity n: 0.3E. The waGr lcvel al orE end oftbe culvert is 1.6 m higher rhan at the othcr
en4 and the entirc culvert is belorry water. Cofiput€ the discharge and the avenge
velocity through the culvert

(5 ma*s)

o)

(c)

Q4 (a)

(b)

(c)

Q5 (a)

(b)
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(c) 4'.0.46 m diaoeter well was used to pump water from a confined aquifer at 0,38
m'/min- The drawdowns recorded at observation we[s located at 1524 ard 60.96 m
from the p|npiDg w€ll r,cre 3.05 m and 2,14 m, rcspectively.

(i) Dctcrmirc the transnissivity value ofthe aquifcr.
(iD Determhe thc &awdown at lhe pumpiDg well.

(16.Da*s)
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flNAL EXAMINATION
SEMFSTER/SESSION: I20l3rl0l2 PROGRAMME :4BFT

COURSENAME :GROIIND\I'ATERENGINEERING COITRSECODE:BFW4{X)3/BFW4043

Typical Vahs of Hydnulic Conductivit

Matedal Hydraulic conductiYity (rDl&y)

Gravel, coorse

Gravel, dedirm-

G.avel, fine

San4 aooase

San4 n€diurn

SaD{ fine

sih

Clay

Sandstone, fi ne-gr.ined

150

270

450

45

12

2-5

' o-08

0.0002

o2

Sandstone, mediun|-gmired

LimestoiF

Dolomite

Due sad

Loess

Peat

Schist

Slal€

Till, prEdorrinantly sand

Till, pred@iEntly gmvel

3.1

0.94

0.001

20

0.08

5.7

o2

0-0000t

0.49

30

0.2

0-01

0.2

l-4

Tuff
Basalt

Gabbro, wcathcred

Gradite' w€arM
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(a) Definisi pemyataan di b@wah deDgan bannlan rajah seperti beikul
(i) Pares air slatik
(iD Penyusutan
(iiD Paias air diramik
(iv) Kon penyuertao

o)

(c)

(8 ma*ah)

Nyataka[ LIMA (t p.njelasatr ksp€ottugat kajian airbrmi.
( l0 markah)

Dalam satu tahun, imbangan air bogi sebuah tasik ialah huja! P = lO40 mrD^abu4
sejatan , = 720 rni/tahun, aliran permukaan ma-Erk .l = 55 mm/tahuq aliran
permukaan kcluar O = 135 rrrDlahu4 dan p€rubah8r! tatuogaD AS - 60 mmltahun.
Kira aliran air bumi bersih unbk bsik ters€bul

(7 ma.k h)

Huaikan EMPAT (4) seb6b meDgapo air buni tidak diguoakar sepenuhrya di
Malaysia.

{8 markah)

Satu sampel tamh akuifer tak terturug dengsr! panjang 50 cm datl diameter l0 cm
diuji s€lama 6 minit dengal Frb€zaan turus 15 cm secara malar. Diameter liaDg dan
keliangan berkesan ialah 0,037 cm daD 0.1, mrsiDg-masing. Jika konduktiviti
hidrautik,(yang diperolehi islah 5.556 x l0-' cm/mirq

(i) Kategorikan jenis bahan akuifer tersebut.
(9 ma*ah)

(ii) Tentukan sarna ada hukun Darcy boleh digurnkanjika k€likatar dinamik
dan ketumpalan air ialah 1.005 x l0-' kglms dan 998.2 kglm', masing-
m:rsrng' 

(5 mdkah)

(iii) Kim isipadu air (dalam liter) yang dikumpulkar di salur keluar peralatan

ujiraji-
(3 markah)

(a)

o)
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Akuifer tak l€*urong yaDg lerpasir dan berkefkn terletak diantara dua buah sungai yang
dalam meDembosi lapisan akuife. tersebut dengan nilai kebolehrelapan
1( = I x l0 " cn/s, Panjatrg akuifcr, L= 460 m. Ahifer tersebut menerima imbuhan yang
seragam s€bonyak 1.6 m^ahun- Paras ketinggian air permukaan pada sungai A dan B
adalah 8,5 m and 10.7 E daripoda datum di bawah- Anggarkanr

(a) halaju'darciar" bagi akuifa tcrkuruog meojuk kepa&
t€rsebul (unil '1"1"'n nib'Ii)

turus dari sulgai-sungai

(5 markah)

(a)

(b)

(c)

O) Paras kethggian maksima paras airbumi dan jank lokasi Daksima tersebul
(10 rnarkah)

(c) tvtasa peaentan daripada penbahagian airbumi kepada sungaisungai tersebut
(& = 0.38)

(10 rnarkah)

Terangkan fujuao utama penggunaan persarDaan Tbeim.
(2 markah)

Hu-aikan persanaan Theim dengan menggutnktn hukum Darcy.
(15 ma*ah)

Sel€pas satu tenpoh pagepaman pada kadar ll0 m3ram, air yang surut dalam
telaga-telaga yang be.jarak l5 m dan 30 m da.iFda telaga yang dipan ialah 1.0 m
dan 0.75 q m&sing-m.sing. Jika diameter dat kedaladan telaga yang dipam ialah
0.5 m dan 15 m di bawah paras air statilg masing-masing kim kebolehpindahan

akuifer rersebul

(8 markah)

(a) Bincangton peft€zad persamaan Theim dan Theis di dalam analisa airbumi.

(4 markah)

Akibot daripada hujan ribu! pasir yang betada di dalara sercmbong bawah jal.nraya

menjadi lebih padat dcngan pa-sir dari hujung ke hujung serombong tersebut.

Serornbdlg tersebut m€mpunyai 5 m panjatg dan bergarispusst 0.E m. Pasir di
dalam sercmbong l.rschlt mempunyai kcbolehtclapan K = 3 tnlhari dan k€Porcsan

berkesan n = 0.38. Paras air yang berada pada hujung serombong adalah l'6 m

lebih tirggi daripada hujung s€.ombong satu lagi. Keselurulan serombong tersebut

berada b€rada di bawah paras air. Anggarkan pengeluaran dan halaju pumta air yang

mengalir melalui serombong tersebut. 
(5 markah)

(b)



BFW 40403 / BFW 4043

(c) S€buah_teleg, pengepaman berdiameter 0-46 telah mengeluarkan airbumi s€banyak
0-38 m'/min di dalarn akuifer terkunmg. P€nyusubn felah dic€rap pada dua buah
telag. pengasasan yang terletok I 5.24 dan 60.96 m dari telaga pengepaman masing-
mssing sebatD-dk 3.05 m aod 2.r|4 m,

(i) Tefikrn nilsi kcbolchpindahan akuifer tersebuL
(iD TeDnrkan petryus{.n elag. pengepaman t€.rs€hn

( I6 rnarkrh)
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Appendik I

Nilai Hi&aulik Kondulriviti
Hft baulik Kortuktiviti (n/day)

PEPERIKSAAN AXHIR
SEMESIERAESSION: [201312012 PROCRAM :4BFF

NAMA KT RSUS : KE I.,RUTERAAN AIRBI M KOD KT RSUS : BFW4O4O3/BFW4O43

Gravel, caarse

Gravel, medium

GraY6l, fme

San4 coarse

San4 medium

San4 fine

sift
Clay

Sand*one, fine-graiDed

Sandslone, fi edium-gmined

Lime$one

Dolomite

Dure sad
Lo€ss

Peaf

Schist

Slate

Till, predominantly sand

Till, pr€dominantly gravel

Tuff
Basalt

Gabbm, wealh€r€d

Cmnite, weate'ed

150

270

450

45

l2
2.t

0.08

0-fim2

o2

0.94

0.ml

20

0-0t

5-7

0-2

0.omot

o-49

0.2

0.01

0.2

1.4

t0
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