2.1

ASCE (1962)

(Ratio)

(End Product - Unit)



3 (Physical  Dimension)
William R. Park (1963) End Product Unit ASCE
4

(Cost Index)

.. 1959 1964 The Centre Scientifique et Technique du Batiment (CSTB)
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Gy Regon (1972) CSTB

(Regression Model)
Gy Regon



Kouskoula ~ Koehn (1974)
(Multilinear - Function)

(Manual for Preparation of

Capital Budget Request 1997-1998 ) Department of Administration. State of
Wisconsin (1996) Wisconsin
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SIZE RATIO

Size Ratio

Size Ratio
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ASF (Net Assignable Square Feet)

5,000 ASF
21
Wisconsin
(Square Feet)
Office 10,000
Classroom 10,000
Dry Lab 5,000
2.2
Wisconsin
(
Office
Classroom

Dry Lab

10000 ASF
1998 ( 8%)

(Total Gross Square Feet : GSF)

10

10,000

1
(%) (Square Fegt)

68% 14,700 $76.00 $82.08

64% 15,600 $85.00 $91.80

60% 8,300 $110.00 $118.80
(Square Feet ) 38.600

(Size Ratio)
(Size Ratio)

/ ) ( 21)
38,600/40,000 = .97 101
38,600/50,000 = .77 104
38.600/25,000 = 154 97



(Building Cost Summary)

2.3 Wisconsin
(Square Feet)

Office 14,700 $82.08 101 $1.219,000
Classroom 15,600 $91.80 104 $1,490,000

Dry Lab 8,300 $118.80 97 $957,000
$3,666,000

21 -21

$5,148,000

Jt% M % 6 E% %ft % %? (*fi8lp5 %)
( : 1996) 3

far '% f % tﬂ_ ® ( )
1997

(Warehouse) 2
3 1
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24

100

SAPPORO
AOMORI
NAGANO
NAGOYA
TOKUSHIMA

30

108
100
100
100
93

102
98
100
102
98

30

100
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2.5

( )
40 8
60 16
80 18
100 20
200 30
300 40
2
4
12
SADO KANTO
108
1
( 100

Preparation Fire Extinguish



2.6

Type Hospital

structure, floor RC-5-1

Total floor area (sq.m.) 15,000
(1) Preparation 0
AT (9) Structure 91,320
WK (3) Finishing 39,120
(4) Others 0

Subtotal 130,440

(1) Main power 12,690
(2) Generator 0

Beticd (3) Communication 5,610
JHEM () Telephone 0
(5) Others 0

Subtotal 18,300

(1) Sanitary 11,420
(2) Fire extinguish 0

Mt (3) Air condition 20,040
Saam (4j Elevator 0
() Others 0
Subtotal 31.460

Grand Total (Yen/Sq.m.) 180,200

Remarks 0 = Hard to ca culate the price

rc  =Reinforced Concrete

= Steel Structure

= No need
SQC =Steel Reinforce Concrete
CB  =Concrete Block

Clinic
RC-2
1,500
0
71,000
47 340
0
118,340
10,420
0
4,030
0
0
14,450
10,210

15490
0
0
25,700
158,490

Ward
RC-3
3,000
0
59,560
39,700
0
99,260
10,120
0
5,350
0
0
15410
10,360

19,740
0
0
30,100
144,830

Apartment
RC5
1,500

0
78,800
52,550

0
131,350
9,530

10

10,240

17,480

100

0

8 &
159,770



2
(Handicapped)
2.7
(
1,527 440 473 2,440
20,190
28
(1 )
67,420 28.400
42,510
122,940
232,870 28,400
29
(1 )
8,280
17310

21,140



Wisconsin

Wisconsin

Lab

Wisconsin
Wisconsin

Wisconsin

Wisconsin [



15,000

17

BAS (Building Automation System)

(Specification)

180200 /
9 20,000
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(Preparation Work)
“Hard to Calculate”

2.2

Rurkpuritat V. (1978)
(Multiple regression) 4

(Price index , P)
(Type index , T)
(Height index , H)
(Quality index 1Q)

(Price index. P)
.. 1973
P 0.974 +0.094 t
t = . 1913

(Type index, T)

2.10 Rurkpuritat V.
U
1.34
1.60
0.80



19

(Height index, H)

(Quality index, Q)

211 Rurkpuritat V.

Wallpaper Wallpaper

(Multiple Regression - Analysis)
4

¢ (Cost per Square Meter)) = 2026.1936 (P) + 838.637 (T) +
0.7289 (H) +969.2302 (Q) - 3244.3721
(2533) Gy Regon

(Regression  Model)
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(Coefficient of Determination .

99% 1

)

1

(539)

(2533)

56%

81%

20

95%



| 0 »101 3 |

o1 Il * m tnaa
4,
Y o= f(X2,X3,X4,X5)
4
4
L
2
3
4,
1 -3 4
i)
4
|
51

4-1

Y = exp (155496 - 06369186 X, + 157523 In X3+ L.707279 In
x4- 1162072 [ X5)



22

exp (614968 - 1375121 In X2- 0.5102818 In X3 - 0.8357541 In
x4- 180818 In X))

exp (4371605 - 0425206 In X2+ 0.07155942 In X3+ 0.5937686
In x4+ 08441392 In X5)

exp (-2.975911 + 3934373 In X, + 1.650582 In X3+ 4.948347 In
x4- 1915861 In X))

exp (1 1.6569 - 0.573405 In X2+ 0.7427313 In X3+ 0.8760934 In
x4- 001807693 1 X,)

< X > > X
11

7 583%
20.56%

(25%3)

10 9
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1
I}
2
3
4
5.
6.
1
8,
9
10
(Lingar Function)

Y = ax +ax2+axd+...+alX0+b

y =

X = ,

( )
aM) =
X, X2 oy X) 3 =
/
b = /



24

3
= 0.2223xL+ 0.0788x2 + 0.0624x3 + 0.0765x4 + 0.0887x5 + 0.0326xf) + 0.0288

X7+ 0.0597xgt 0.0082x9+ 0.1801x D -r 16.14

(2
= (.1393X, + 0.1034X, 4 0.1376x3 + 0.1056x4 + 0.0719x, + 0.0223x6 + 0.0194

X7+ 0.1022x8+ 0.0028x0 + 010BUXD+ 10.25

K (Escalation Factor) K
2530 2532 2530
2532
5.33%
(2537)
(Monte Carlo - Simulation)
Model (Cost Companent)
(Mean)
(Variance)
Log-normal
13
1 ]
2



1L
13

Y = (Cde + Cide) A

<<
11 11

Cde

Cide

Y Cldc A

Log normal

2538

25



Co

CS

G,

Cy =

520247 A

100515
((7 =10258)
359.81 /
(G =2954)
210.17 /
(G = 5259)
510.93 /
(C) = 44.16)
402.64 /
(G = 4011)
923.96 /
(G =10505)
201.85 /
1G = 2011)
241.29 /
(G = 2165)
97.19 /
(a = 720)
1007.03 |/
(C) =12686)
41.99 /
(CT = 603)
41.75 /
(G 410)
167.64 /
(a = 1857)

(a 7148

26



2533 ¥ 430m)

2

| |
m :
Y 332,487,170
(

1.3% 2533 2528)
= 43,000
Y = 5202 X 43,000
= 223,706,210
2533
= 223,706,210 X 1.396
= 312,293,869
= (312,293,869 - 332,487,170) X 100
332,487,170
=-6.07%
4
(Cost Inclex)
Rurkpuritat V. (1978)
1973 1977

P = 0974 +00% T

(2537)



2.3

22

(Bill of Quantity : BOQ)

(Specification)



BOQ

SIEPTRLVRRLY

|

FININOHUIY

A19IUUN5

o U
nazils

asl

2.2

-BOO

(Specification)

- Factor F

29



30

2535

Factor F
Factor F 3
Factor F



Factor F

Factor F Factor F
1 2 3 4
2.4
24.1
3
(Regression)
24.2
2
1 (Cost  Inclex)
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