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NOTE: Answer ( 5) Questions oNtY

Ql-(A) Depending on the following information Find the size ofpower shovel YOU

can usinS it:
- Hard clay soil

- Depth ofcut 2.25

- Percent ofoPtimum depth is 83.3%

- The depth-swing factor is 1 .04

- The j ob-management factor is 0.69

- The probable output 79 ? mr/lu

Ql{B )- If a crawler tractor has effective dmwbar pull 1520

overcome the rolling resistance is 480 kg, find the drawbar pull

level road?

Q2 - Determine the probable fixed annual cost for owning and operating a (1 5 m3) diesel engine

crawler power shovel, th" fo!gIIg!!41!11!!j!4l
cost oer hour for owning and opelq@g $kt 22.16

Ensine 160 hp

crankcase capacity 22.71litet

Hours between oil changes 100 hr

ODeratinE factor 0.6

Useful life, with no salvage value 6 vears

Hours operated P€r Year 2000

Cost offuel per liter 0.33 $/liter

Cost ofoil Per liter 0.53 $,4iter

kg and the drawbar Pull used to

in sixth gear when oPemted on a

Q3-(A) You have the additronal attractive effort resulting fiom the slope equal to 1200 kg of a

tru"k i, .ouing up u road whose slope is (3%) find the probable ryI *"ightjljlit tru"g

Q3-(B) Determine th€ Maximum size batch of paving mixer which Maximum output per hour is

83.5 m3 and it is possible to produce a batch of concrete in 50 sec'



Q4 (AF Check rhe load on the tie bar fo. t
pRESsuRE oN coNrA;i;ff"ffi: ;3ii:Trlf ,, rfii"yif,.rJii
Wal€s ) (spacing between Tie bal
studs)is 0.7 m and (L stuo a o.rs'-'r't 

l5m and{ L sheathing) ( spacing between

and rated of filling is 1.2 rn/hr . concrcte Tempemture is 35c , double Wales sxlocm ,sheathing2.5x locm. Tr?e oflumber used: Douglas fir

Q4( B) Determine the number of strokes per min (n) for a duplex double-acting size( l50mm x 300mm) if the total pumping head inctuaing riction ross inl; ,; i;;; ; arr" 
""efficiency of pump is 60% and the minir

water is I kg. Assume a water srippage 

m,m horsepower is 32 hp 
' 

the weight of t liter of

Q5( B) A contractor who employs an average of200 men 40 hours per week for 50 weeks has six
disabling injuries. ,the six disabling injuries resulted in a total ;f86 days lost fiom work , if
one ofthe six disabling injudes, involving a time loss of 16 days, resulted in a loss ofan am
below the elbow. What is his Injury-Frequency rate AND the Injury_severity rate AND the
Injury Index? Using information from Table (l 1-l )

Q5 (A)- You have the following information about a construction mixer l6s?
- Output per hour is 15.37m3
- Volume per batch is 0.41m3
- Quantity of material per cubic meter are ( cement 7.32 page ,sand 853kg,gravel 1095kg,

Water193lt
1-. Determine the numberof batches per hr?
2- The time per cycle?

3- The quantity ofmaterial per batch?

Q6 (A) Estimate the approximate output ofa bulldozer for the following conditions?
- Swell,25%.

- Haul distanc€,30m.

- Moldboard size, 2.9m long 0.9m high.

- Rated moldboard capacity, 2.5m3 loose volume.

- Opemting factor, 50min/hr.

- Pushing speed, 2.4 km/h.

- Retuming spee4 5.6 km/hr.

- Fixed time, loading and shifting gea$, 0.32 min.

Q6 ( B)-S€l€ct lhe smallest power shovel required to excavate (54000 mr bank measure) ofhard,
tough clay earth in 100 working days of 8hrs each. The average depth ofcut will be (2.?m)
and the avemge angle of swing will be (90"), noting that thejob conditions are exc€ltent. the
management conditions are good and the working how is 50 min.?



Tabk (8-2) - Ideal Ouipui of Porer Shovet. in Cubic Met . per 6+Min Hour. Bdt M€6ue

Table (8-3) Cohvdion FEcior tor Depth ofc 6ndA.sleofSung
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I3 21
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24
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30
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l5
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3.7
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40
175

II 38 57 73 88 t22 t49

*,- "rt
180 lt{ 120 15 60

0.59 0.65 0.12 08 0.85 0.89 0.91

0.66 0,?3 0 8l 0.91 0.96 t0l tl 60

0.69 0.71 036 098 r.04 |.t2 t22 80
071 088 100 t.07 lt6 t.26 t00
0.7 0.86 l0l Lll I20 120

066 0.13 0.81 09r 0.91 l12
o62 075 08s 090 096 l0l 160

Table (84) Ccfici€nt Rehr.n to Manogment dd ,ob Condnjonr.



Tabl€ (l l-l) - Th€ American Srandard Scale for Lost Time Resutting ftom Death or
permanent Disabititv

r.bb (7-r) - Pm}.ni6 ot v.,ioq Kin,b ot Lrnb., U!.d h Forb Cotr.rr.. on,

S.'i ,orlitrg .ar.s!, (kN/o1 xr 000

Death 6000
Permanent tolal disability 6000

Loss ofmember or funcrion:

Arm, at or above elbow 4500

3500

Hand 3000

Thumb 600

Any 1 finger 300
2 finsen on san€ hand 750
3 fingers on same hand t2M
4 fingers on same hand I E00

Thumb snd 1 finger on same hand 1200

Thumb and 2 fidger on same had 1500

Thunb and 3 finger on same hand 2000
Thumb and 4 finger on sarne hand 2400

Leg, at or above knee 4500
Leg, below knee 3000

2400

Creat roe 300

2 great toes 600

I eye, loss ofsight 1800

Both eyes, loss ofsight 6000
I ear, loss ofhearing 600

Bofi ears. loss ofhearing 3000



r\';\ u )t ut^nn i2t ->t ;!t'.t

Solution:Q I A
Ideal outPut will be: 

^

79.7 + (1.04 x 0.69 )= 111m',4r.

the optimum dePth is

2 2s 
"100 = 83.3oh

x:2.7m
From table (8-2) the ideal output will be 11 lm3,4u , the optimum depth is

2.7m. YOU can use 0.8 cubic meter shovel.

Table (8-2) - Ideal Output ofPower Shovel, in Cubic Meter Per 60-Min
Hour, Bank Measure.

0.3 0.4 0.6
0.8
x

I 1.2 1.4 1.6 2

Moist loam or high
sand clay

l.t
65

t.4
88

1.6

126
1.8

15',7

2.0
190

2.1

218
2.2
245

2.4
271 310

Sand and gravel l.t
6l

1.4

84
1.6

8

1.8

153

2.0
l?8

2.1
206

2.2
229

2.4
252

2.6
298

Good common earth
1.4

54
t.1 2.1

103 t34 160

2.8
183

2.9
206

3.1

229 268

Hard, tough clay 1.8
38

2.1

57 84

2.'1

lll
x

3.0 3.3
156

3.5
18.

3.7
202

4.1

236

Well-blasted rock
30 46 72 95 ll8 r37 156 175 2t0

Wet, sticky clay 1.8

l9
2.1

30
2.4
53

2.'7 3.0
91

3.3
110

3.5
125 t4r

4.0
t75

Poorly blasted rock
II t9 38 73 88 107 t22 149



Efective Drawbar Putl = x- 480 =l520kg

the drawbar Pull in sixth gear

= 1520 + 480 = 200okg

Solution:Q2

Fuel consumed per hour = operating factorx hp x engine consumptlon

Fuel consumed per hour: 0.6x l60x0 15: 14 4 liter

. - hpx I x0.002,7(ks / hP - ht) 
+C-

' o.8glks / t) l

- 160x0.6x0.0027 - 2J!! 
= 6.52 1x",q=- 

-olg 
- lN

Total Cost hour, excluding labor

Fuel tt.t(o.ss)

Lubrication Oil: a.s:(a.s.r)

$ 17.13

Total Annual Fixed Cost
$342s517.13 x 2000=3425s



' \:-nt uln' Ll'..'otlA Lu.v t

Solution:Q3 A
P = X xlox3 =1200 kg

X=1200 +(3 x l0) = 40 T

Solution:Q3 B

No. batches per hr = 60 x 60 sec + 50 sec = 72

Maximum size batch=83.5 + 72 = 1.16m3

Solulion:Q4 A

Lateral Pressure:

1.2 mlhr <2.1 m/hr

:. use the least value of :

lllap tz-tth't\
P =7+ '*'*n =z+ '",'"\'''t = 24.86 kN /m2' L8T +32 1.8(35)+32

P, = y"xh--24x3.5 =84 kNlm2

Then use P.=24.86 kN/m2

Check Load on tie bar:
Tie bar used capacity--20kN

Load on Tie Bar = P- x L 
1soa1x 

L 
1w"r";

Load on Tie Bar = 24.86x 0.35 x 1.5 = l3.05kN

l3.05kN < 20kN

.'.oK
Bearing of studs on wales:

ContactArea(C.A,)= b1r-y 'b1*""1 = 0.05 x (2 x 0.05) = 0.005rr1'?

LoJ o^ coqlo.cl 4."a. .WrruJ xL"*nJ .11.,1 xo35 .6of F^/
.: f rc.,r5. oq c_nf.cJ qvq. . ;q . 6 oJ / ^ ^t2t2l<plu' 1_3'loo kai! :E* 

= I zt 8l</,/,,t-



r\:), u): ;st*" ; )'t LL\t

Solution;Q4 B

From eq. (5-4):

..rro- w =*Qh -lxxx48 =1g32l/mi,,-'" qsoo 456o e 456oxo 6

. 1r (l5o)' (3oo) (n) ,^ 
"1832.2 = 2 (l - 0.04f .r-':-x tu

n=180 rpm

Solution:Q5 A

No. batches Per hr

15.37 m3 = 0 41 m3 = 37.5 batches

The time per cycle :

60 + 37.5= 1.6 min

The quantity of material per batch will be

7,32x 0,4L= 3.Q bags OF Cement

Sand,853 x 0.41= 349'7 kg

Gravel, 1095 x 0.41 = 499.0 kC

Water, 193 x 041= 79.L lt



Solution;Q5 B

The total equivalent time lost for the six accidents will be:

86-16+ 3600 = 3670 days

Injury- FrequencyRate =
No. Disablinglnjuriesx I 06

No.Man - Hr Worked

6x 106
Iniurv- FreouencvRate = - '- 

-15200^ 40 ^ 50

Iniurv- Severiw Ra," - No'DaysLostzl000
" No- Man-Ilr Worked

3670 ' 1000
Iniurv- SeveriwRate= =9.175' 200v40<50

Injury-Index=
FrequencyRatex SevedtyRate

1000

Ini..rv- Ind"*= 
15'9'175 

= 0.138
1000



Solution:Q6.4

Net moldboard cap acity= 2.5 + 1'25 = 2mr

Probable round-triP time:
45 

^oo

Pushing,45m, @3,<rnlhr, 
toot =on 'tn

1L"66

Retuming, 45m, (@ 6 k.-lnr, 
tooo; 

= o ot .ntn

Fixed time, 0.4 min
Total time: 0.9+0.45+0.4: 1.75 min

TriP Per hour, 50 + 1'.7 5 = 28.57

Output per hour, 28.57x2=57.14 tt3 /hr

Solution:Q68

a"tuat outtut = ffi= 6z.s m3 / hr

Actual output = Ideal outputx\D-, & A*i"c)"*(t au)rt(ri^")o

Dt-;,!r;Lr-"r

Assume that the optimum depth is equal to the actual depth

Then the o/o of optimum depth =100%, Angle of swing=9Oo

From table (8-3), lo-, * 't*^)o = t
From rable (8-4), (t*tt)"=o.tl

50
Time factor - *
67.5 = Ideal Outputx Ix0,81x:

Ideat Oulpu = 100 mr / hr

Use (0.8 mr) power shovel

From table (8-2), for (0.8m3) power shovel and hard, tough clay earth

Ideal output= l1 I m3,tr, Optimum depth= 2.7 m



)7
o/o of optimum cut =:-x 100 = 100%

From table (8-3), for 100% of optimum height and 90' angle of swing:

lo",,a,t*,)o=t

From table (8-4), (t * a)o = o.t t, time tactor =#
Actual ouput= Ideal outpux(D-, & A*^)o"(l * a)or(fime)o

Actual OutDut = 111x 1x0.81x! = 74.93 m' / hr'60
74.% m3 / h > 67.5 mr / hr + .'. OK


