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2.1.2
Cost Estimate
[
[ 1
Direct Cost Indirect Cost
—_l:a;:_ Material Taxes General Conditior:
E Equipment | Subcontract Risk Overhead
Profit Contingency
2.1 (Component of a cost estimate) (Humphrey, 1991)
(1) / (Direct Cost)
(Labor Cost)
2 (basic
wage)
(fringe benefits)
Clough (1986) ‘
H 50 v
(Material Cost)
(Equipment Cost)
Backhoe Bulldozers
(Owning
Cost) (Operating Cost)

(Subcontract Cost)



2) / (Indirect Cost)
(Taxes)
(General Condition)

. Risk 2 (Profit) (Contingency)
(Profit)
(3) (Contingency)
(Productivity) (other risk items)
(human error)

Humphrey (1991, pp.448) "

15 "
(4) (Overhead) 2
(Office or General Overhead)
(Job or Project Overhead) (General

Condition)



2.1.3 '«

Humphrey (1991, pp.365) 3
(1) Take off:

(2) Costing:

(3) Pricing:
(Profit) (Contingency”

Peurifoy(1989, pp.5)
(1)

@

3)

(4) -

5) ; = X
6) ]

7)

©)

9) (Contingency) Markup :
(unforeseen work) (Risk)

(10)

(
(
(
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(1)
2)
)
(4)
(Overhead)
(Contingency)
(Interest)
(Profit)
(Tax)
(4) 0202/ 1
3 2531
FACTOR F (
)
(
1- .3 )
(1)-(4)

FACTOR F



2.15

. .2522

FACTOPO F

o
18 252

10

. .2533

FACTORF . .2537

0203/ 100



4.0-6.0

FACTOR F

2.2

100, 2522)

(2533)
(Interest)

4.0-6.0

()
5%
FACTORF
(2537)
002 1 3 2537
(
) -3 )

(. 5y

(2537)

10



0.333 x 16% =5.3%

GO Mmoo O W >
11

Cash Flow )

(Interest)
4
(2537)
7
(
(
(R
(Retention)
2

(C/IBXE)-D +G
( xFxB /12

FACTOR F
N

(MLR)

14

12



— o > 4 —+ o T o

1/4

(2539)

= {[1+ (0+P+Q/100] *t/T - (A-R)/100} * V12 * T

113

FACTOR F

13
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Haris, . McCaffer, R. (1985)

Ahuja, HN. (1976)

Clough, r F1. Sears, 6.A. (1979)

(Cash Flow)

14



2.32
(1) (Value versus Time)
(Cash'in)

Bar
Chart



2) (Cost versus Time)
(Cash out)
(Contribution Margin) 10%
091
= +10% = 1.10xN
= N0 = 0.9
(3) (Capital Lock-up)

Harris, F.~ McCaffer, R. (1985)

2.2

(4) (Margin)
Haris, F.  McCaffer, R. (1985) Profit Margin -~ Contribution Margin

(Front End Rate Loading)
(Back
End Rate Loading)



Cumulative Values and Costs ({"1)

Cumulative Project Cazh Flom 1sh

Cost (liability) — — —

Voo — — = -

— — — Cosi (payments) {cash out)

T T T T~ Recewpts (cashin)

1 1
TIME { WEEXS)

TTT— Ffinance Area

Arca between cash out and
cash in curves

1 I | 1 1 1 ]

(Retention)

TIRE (WEEKS)

(Cash-out and Cash-in curves)

7



(Construction Duration)

(Delay in Receiving Payment)

(Delay in Paying Liability)

(Advance)

18



19

24

(2536)
2 3 2
1 2 3
21
5-10
Y =0.0062544 +0.3474842 X +0.6389415 X 2

L

T

vi !

GjiT ( )

W )



21
(

(HB)

1 2536)

510
10-15
1520
>20

510
10-15
1520
>20

510
10-15
1520
>20

510
10-15
1520
>20

20

Y =-0.0904148 +0.9421398 X

Y =-0.0011489 +0.4562158 X +0.538778 X2

Y =0.0091281 +0.6034793 X +0.3789360 X 2

Y =-0.0049259- 0.1191847 X +2.2789340X 2-1.1571850 X3
Y =-0.0019582 +0.0352332 X + 1.6641020 X-0.7052435 X3

Y =-0.0294913 +0.9482031 X

Y =0.0062544 + 0.3474842 X +0.6389415 X2
Y =0.0093930 +0.3678004 X +0.6000233 X 2
Y =-0.0104022 +0.1861228 X +0.8351353 X2
Y =0.0064633 +0.2920236 X +0.6590748 X2

Y =-0.0545262 +0.9440922 X

Y =0.0007771 +0.8779455 X - 0.8785001 x 2+ 0.9711249 X3
Y =0.0243439 +0.3833251 X +0.6755032 X 2

Y =-0.0426444 + 1.0083920 X

Y =0.0144946 +0.5975823 X +0.3456639 X2

Y =-0.0031758 + 1.1140110 X - 2.1482570 X 2+ 2.0036650 X 3
Y =0.0057016 + 1.4753510X - 3.2350180 x 2+ 2.7162520 X3

Y =0.0185322 +0.2291172 X +0.7122362 X2

Y =-0.0292645 +0.9080535 X

Y =0.0420142+ 1.4382030X - 1.6294980X2+ 1.1262470 X3



Harris, R.B. (1978)

Y =0.0225X2
Y = 15%-25
Y =-125 +4.5X - 0.0225X2

M crmiii4-3 TEWI u n

na|rB

Miller, L. (1962)
S-Curve.

2.3

X <33.3%
33.3< X5 66.7%
66.7 < x < 100%

Iy

100

L
N
o
1 Q
= ,Q'

75
% ,«‘,’
§' S9 &
8 ’
S 3

25

- A
i,
oS
*
5
o - X
0 333, 6.7 10
PG EE U g
2.3 S-Curve



Au, T.F,  Henrickson, C, (1986)

A = P.+E,
F =Nt +E
N, =N,.1+ A

G=Z (P +E) = Z Al=N

(t-1)
=Nt
Lot 1
= EE
=1, =iN,_1+iERR
A= t
£ = t
Fooo= t
, = t1
x o t
- t
-
N, = t

Pt = t



Ashley, D.B. ~ Teicholz, P.M. (1977)

(Earnings Curve)
(Payment Curve)
(Cost Curve)

Peer, . (1982)

Harris, F. McCaffer, R. (1985)

23
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