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Example 4-1
An engineer 1s in need of an automobile for business purposes
and finds that a suitable one can be obtained by either of two
alternatives:  ~

(a) lease a car for L.E 1,500 per month for two years,
paid monthly at the end of each month.

(b) Purchase the sane type car for L.E. 50,000 now and
sell itin two years for L.E. 30,000.
In either case the engineer pays all operating, maintenance and
insurance costs. He can borrow funds for either alternative from
the local Bank at 9% interest. Which is the least costly
alternative, assuming interest is compounded monthly?
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n= 24 months and 1 =9/12 %~ 0.75%.
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PW = A [(1+)" 1] /i/(1+0)" (2-8)
PW = -1,500 [(1.0075)** -1]/0.0075/ (1.0075)** =- L.E 32,833.7
(e Y1) Cpale aag aall 5 (p15A0) S0 Joad

PW =- 50,000 + 30,000/ (1.0075)** = - L.E 24.925.06
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Example 4-2

A county engineer has a choice of paving with either type A
pavement or type B pavement. Type A has a life expectancy of
ten years, after which part of the material can be salvaged and
reused. Type B only lasts five years but is much less expensive.
Which is the better alternative?

Item Type A Type B
Cost new (3) 20,000 5,000
Annual maintenance ($) 1,000 2.000
Estimated life (years) 10 5
Salvage value at end of life ($) 2,500 0,0

Two sequential five-year installations of type B are compared
with one ten-year life of A. Assume i=6% and consider the
data of the above table.
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Type A PW
Cost new (%) -20,000
- Total maintenance costs ($)
P=-1(P/A, 6%, 10)= ~7,360
Salvage (2,35 = 2 500(P/F, 6%,10) = +1,396
NPW ($) 25.964
(B) G dplt 5

Type B PW
First cost new ($) -5,000
Second cost (application)= 5,000/(1.06) = -3,636
Total maintenance costs ($)=2,000(P/A, 6%,10)= -14,720
NPW () -23.356
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F=5,000 (F/P, 3%, 5)=$5,795
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P=-5,795(P/F, 6%, 5) = -$4,330
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B/C = (Benefits — Disbenefits)/costs or
B/C = (B-D)/C (4-1)

Lg._‘u_a'.“ @)L.L;H Lilﬁ!l/.\.‘:\ﬂl lwald (\_i)sﬁ._ﬂ_aﬂ\ YREPA ek G Sarg
:u.‘thB_))J:.ql‘ AR POAT ‘al.:.:'ﬁ;d a8 )b Bla y St G s

Benefits — Disbenefits — O&M Costs
Modified B/C === S (4-2)
Initial investment
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Example 4-5
The analysis of mutually exclusive roadway alignment yields the
following information (1=7%).

Alternative A B C
Annual benefits (L.LE.)) 3,750,000 4,600,000 5,000,000
Annual cost (L.E.) 1,500,000 2,000,000 2,500,000
B/C ratio 2.5 23 2.0
Solution .
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B/C = (5-4.6)/(2.5-2) =0.8
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1. Parking meters are being considered for a certain district. Two
types are available with the following estimated costs:

Alternative A B
Estimated life (yr) 5 5
Cost new (L.E./unit) 1,000 2,000
Annual O&M (L.E./yr) 600 200
Salvage Value (L.E.) 00 150

Using present worth analysis, determine which type of parking
meter should be selected for an 1=12%.
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2. Same as Problem 1 except type B has an estimated life of ten
years.

3. A contractor neaads to choose between two makes of motor
grader. Considering the following data, which is the most
economical?

Brand A B
Cost new (3) 20,000 15,000
Repair costs ($/yr) 2,000 3,000
Resale value in 10yr. 10,000 5.000
1 =18%
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