
ge,qt""l";n",5$1+'-;elE'-s-n{
Ql-A) (15 marks)

Capacit.v : 1060 lAnjn'

L^-,L.. r I"t ,nrrt t oiDcs. lrom laole t lu-r ''

All pipes, fittings and valves r'r ill be ( I 25 mm) in diametcr'

thc total cquivalenr length of pipc will be:

r)

- r_
I No. 1 ltsm
L-tI l\ I l--^^t vrlvcj- l) I t'-oot valvc

2t I q0" Elbo$
I 3\ Gate valveL lr Gate vall\'eL ,: +-
I .l ) Check \ clvc
l .+ * -a :, + 

-I 5)1 Pipes

[-rirt -l=t tead losr in friction t | 25mm t

I A total head of l5 m >

A suction head ol3 m

] I ttonv ot tOOo tlmin

Total Ht.td 
I

14.8 nt

I rpproxirnat.lY IloqS I min)

I satisfictorl to do the iob'

" fANA Model 20-M sell-Priming 1",tltp *itL " 
.tfr,,"itt-

> (1060 lhin) tvill bl

Ouantit\ J

-l

Equivalent l-engtn

!iae-tn
t(4.2)
361)

a0s)
1 ( 16.1)

c+z+s0+10+:

Irrom lable (10-2) tbe

will be: 1 .38

i'iction loss/l00rn of (125 nrm stcel pipe) and 1060 l/min flolv

2) The total head including lift plus heads lost in liiction will be:

'fotal Equivalent [.ength
Item Plpes, m

-I
3+ 10

131.4( I .38y100

**,

Q1-B) (10 marks)

Fill thc Blanks with the suitable words sclectcd li'orn the list belorv:

I) Cast-in-Place

2) duplex

l) incrcase

i)
ol

dravbqrpu!
swell

Accident Prevention
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Q2-A) (15 marks)

Solution: 6 t-,-,i;J'. :.. . 
- 

r S 
-+Oooo 

1

[A.ju1l!.', _ ]_ r

lcostoftires 4x1500= i $ j u999( (\st ol llre5 l/nnn
Rernrining co't u o Tires 400ttu-6n0tt ' : 

-'l^:"( 4000t.,'':l:.::''. - ,, 5t stlirl liti" \' 
-1 ^ /^ ;i1:, t-.,; ,; n - Tl-T rnnn

o",.,r".ioti.r, Eqrlrr-",rt1.,"- 1" - s)1- N = lsuto - anoo\1 s =

Mlintenance. fquipment llt.t, - 'll^Dqr(i tiott- 
-

I i000

$/hr

5.0

3.0

t.0

$/hrMaintenance, I ircs

I. uel cost
LLrbrication oil cost

Mrt,"" = 0'6 x 't =

6.3+6+2.4 I 7.50+0.5=

1.8

8.0

tg.tt[9tal Cost, excluding labor

Q2-ll) (10 marks)
Slatc whether thc following statemellts arc true or talse anci then correct the undcrlined

words ifthe statclnent is I'alse:

I) Onc ofthe uscs ot a

arcas. F (bulldozer)
Trrctor is opening up roads through nountains and rocky

2) Thc tenn Stabilization rclcrs to n]aking soil llrm and preventing it fiom

moving. l'

3) I']reheating the water is the most el'l'ective rnethod of providing the rcquircd

tempcrature 1br placing concretc in hot \reaLhef. F (cold lveathcr)
,1) Anglcdozers are mountecl with blades sct pct'pcnclicttlar lo thc direction oftravel.

F (Bullclozers)

5) Rouncl precast concrctc pilcs arr cirst in [o!i4onlr' lolrns. F (r ertical)

A\erJg( iosl. 
= 

j4auu(S, t)t 4n0n(5 - tl
^ P(.\ | i )F.\(.\ - /.) I'- rtsl

_ -.\
ln\eslnrcnl I - 10'^P -/L101220001= 22ttlt

fotal I'rxecl cost/yr I D tM+I'6000 | 4E(n 12200:

HoLrrly Fixed Co'1, HFt Hfc - tJn00/2600 -
,., P,,, .l\ ,,,., - 6(ltto 2000 'l)eprcclltron. llres



Q3-A) (15 marks)
I 

' "nhFr Onanlit\ :
:'""-- :"- '' 

-I lrmber L osl:

200 mr 2 m'Anr: 400 m'

Carpenter's

qrPqlel.
Helpers' Making Titne

Helpers' Making Cost

Flelners' Erecting or Rcmoving Time:

200m2 x ,lhr/ l00m'- 8 hr

8.hrx5$/hr:40$

-
200rn' x 2hrl l00m': 4 hr

4 hr x 2.5 $,4rr = l0 $
2tt0-t ohrl l00rnr= l2 hr

Heloers' Erectine or Remor ing Cosl:

I"tql!gt!l!9110+10)+ s x (40+2x30)'

Cost per one square meter:650/(200x5) =

= 150+500: 650 $'.'-..
, 0.65 $Att"

Q3-B) (10 marks)
corect the underlined words with thc sriitablc word or words in the lollowing

statements;
l) Anytime a piece of cquipmcnt pays fbr itself on job, it is a good business to !9!l! it'

(purchase)

2) In tlesigning concrete fbnns, the larsest value of (L) calculated for each category of

bending, shcar and dellection is used as the safe span that satisfies all conditions'

(smallest)

3) tt may be 94!y to drivc timber pilcs into hard formations. (dillicult or impossible)

4) To make soil firm and prevent it liom moving is called segregate. (stabilize)

5) An incident involving multiple iniuries, a fatality, and/or cxtensive property damage

is called incident. (major accident)

Q4-A) (15 marks)
Solution:

trnl)n
Probtbl,' otttpttt = , .'"^","',-u- 62.5 n' / hr

\tuut/\6)
Prcbable Output= I.teat Outputx\D,,,, & 1,,,,,"), r(l Au),"(fine),
Assume lhat the optimum depth is equal to the actlral depth

Then the %o of optimurn deptb :l 007o, Angle of swing:75"
Irrom table (6-2), \n,,,, a t "-,,,), = t.oz

From table (6-3),

\r & M),. - 0.81

\Tine)t: - 0.75

62.5 lth'nl Outltut' 1,07. n.8l / tt.75

I(tealOutput = 96.15 mr / hr



From table (6-l), 1br ideal outpul >

porver shovel, thc ldca) outPut: 118

uuo[ optimnncut=-x llll)= I /J o
l-lt

From tablc (6-2), f<tr l'25o/o of optirnum height and 75" anglc of swing:

f-O',o^",-L l(,a.,, * .t.",*
Angle

of
Swin

96.i5 nrr/hr ancl sancl and gravel soil, choose (0 6rr.r')

rnr/hr, c)ptimurn dcpth : l .6nt

l'l
).

Dr:110 75"
J/)

, n,.l
1D.,, - 1,_,,..1t - F,-lFt ,,, Ir, ,,

. I r2s-t)0.\ _ 1.61s\o.,, - o.",.,,), t.B . (0.e7 - ,.o.tl 
| ,oo _ , r, .,

From table (fi), (J a M),. = 0.8 1. (rine) r - 0 7 s

Ptuhable Output= Ilenl OutpatxlD,,,t & 1",,,,),. "(t * tvt), x(rine),

Probablc output = | I8x 1.0l5 x0.81x0.75 = 72.76 mr /hr
72.76 m3 / hr> 62.5 h'/hr-:.oK

Q4-B) (f0 marks) Dcfine five ofthe lbllorving:

1) Occupational Accident: An accident, thc origins olwhich are fiom a rvorkplacc' A

sudden Occr:pational Accident can take placc either at the workplacc, or lvhile

commuting between home and thc workplace

2) Sub Gradc: The surface produced by grading native earth, or cheap imponcd

marerial which serves as a base 1br trore expensivc pavitrg.

3) Gradabiliff: Gradability is defrned as thc maximum slope (expressed as a

percent) that a crawler or whceftype tractor (or relatcd equipn.rent) may move up

at a unilorm specd.

4) Rolling Resistance: Rolling Resistancc is a resistance which is cncountered by a

vehicle in moving over a road or surface. This resjstance varies considerab)y with
the type and conclition ofthe surface over which a vehicle noves.

5) Concretc Form Tic: a tensile ready-rnadc unit rvith sa1'e load ratings having an

intcrnal tension unit and an extemal holding device, used to sccure concrete lbrms

against thc lateral prcssure of unharclened concrctc
6) Paving mixers: Paving mixers atc used primarily to mix and place concrctc fbr

highways, streets, and airporl runways. 'l hey are mountcd on cmwler trucks in
order that thcy may movc along rvith the placing of concrctc.



qS-41 1tO martrsl

Solution:
CtuauUility is rietermined as ftrllows:

Drawtur pull in l"' geat = 10000 kg

(Awitnhte ) = o.rr*rroro=rroo o,
\tlrartbttr Pull )

(Druwbar Putt to)
\ Overcome Grade )Gralnbilit)t=:' - - 

-
. ( Pull require,l ttt \

I 
Awitnhrc \ l'.';;:,;;;'" ;;,;,"1,(P,tt 

,",r,,',",t ,,.,1

I Drrwfur Pnll ) I I \overconte I'rotte )
I Rcrrslozt e l

(t\ tre.tritettro\ -- |ArnitobtP I l:,::,,',.";':'';:;:,r)
\,,u*rco-" Gro,le ) - \Dntwtur Pntl ) 

[ n."u,o*" 
"J

lPutt 
ovaitobte 

1o) - ss00 - lr,,tt r^,.,^.,,,,,".,,, r eutt,r,".,,,.,^n"",,.,',,,]
\overtome grn(e I

(Pnrt oninhh to) - ts00 - lzo 'Qo - sol, ( zo + to) ' nol
\overct'me groue )

(Ptttt ,t'nit btctu) = Bs00 - lzo,zo+30*to]=t500-1400+ ltoo]= asoa 15oo= 69oo*9

\qvercume grfldc )

(Conbinen weistu 
)

lfot 
tracur ant 

| = 20+20+to=so ton

\loa.led scriper )

^qllllC ktnhititY = :::L = 1t.to.

QS-B) (5 marks)
Solution:
Net n.roldboard capacity= 3 - 1.20 = 2. 5 #
Probable round-trip time:

3o 
'.oat000

Pushing,30m,@3km/hr,

Returning, 30m, @ 6 km,ftr,

3

3o 
"cot000



Fixed time, 0.3 min

Total rime- 0.6+0.3+0.3= I .2 min

'frip 
Per hour, 45 = 1'2 = 37'5

Output p", hou', 37'5/ 2'5 =93'75 'ir 
/ hr

Q5-C) (10 marks)
Ansucr one ofthe lollowtng: 

n accidents Llow can these accidents be avoided?
I t State tlle causes o{ construcho

I hc causes ol t onslruction rccidents are:

l. Uncontrollable contact between men and equipment or materlals'

2. l"ailure oftcmporary structures' such as fotms' scaffolds' ladders' etc'

3. Engineering hazaros' sucb as the use of cxplosives' prcsence of injurtous

grse.r. tox ic dusts' elc'

4. Unsafe practices of individual workers or persorutcl hazards resulting from

the carelessness of workers'

Most of the accidents could be avoided through the application ol an eflective sa1-ety

program.

l1 | xplrin the elfect ofgrade in locating a boror'r pit

It is desirablc, rvhen possibte, ; ;";,;"";;; pit at a higher elevation than the fill' in

order that the slope down the road may help the loadcd trucks or other hauling equipment

by permitting them to 
"u"y 

tutg"' toua' * to t'u""I at,higher speetls Since the vehicle will

bc empty when retuming up the road from the fill to the borow pit' the effect of the grade

will bc considerablY less




