Contingency

Contingency

Contingency

Cost Contingency
Cost Contingency

Risk Contingency

Risk Contingency
Contingency

Risk Contingency
Contingency

Cost Contingency



41

31

(Owner) (Contractor)

(Lump-sum - Contract)

485,000 12

12

411

412 (Estimating)
5t 50th, 95t
(Parameter)



11
12

21
2.2

31
3.2
3.3
3.4
3.5

41
4.2
43
44

5.1
5.2
5.3

6.1
6.2
6.3
6.4
6.5

7.1
1.2

41

)

300

1198.15
300.925

2001.85
1601.85
300
240
100.925

41074
41074
740.925
6005.55

50.555
200.925
300.925

200

120.925
300

500

48

2.25
2.25
2.25
2.25
10

3.42
10.24
192
3.6

30
30
20

194

(o=}

42

Cost

33000
14400
47400

7188.9
1805.55
8994.45

4504.1625
3604.1625
675
540
1009.25
10332.575

14047.308
42059.776

142257.6

21619.98
219984.664

1516.65
6027.75
6018.5
13562.9

6,000
14,000
38800
20,000
10,000
88,800

967.4

2400
3367.4

21000
413,441,989

S.D.

583.587

164.787
100.571

34.639
61.795
27.356
27.356
137.322

149.449
447.472
907.762
144724

120.603
230.929
214.169

2358.663

2358.663

206.917
72.948
219.399

893.617
2827.450

Variance

340573.350

27154.716
10114.485
37269.201

1199.886
3818.632
748.330
748.330
18857.442
25372.620

22334.906
200231.237
824031.263

20944.926
1067542.332

14545.087
53328.251
45868.445
113741.784

5563289.327

5563289.327

42814.559
5321.459
48136.018

798551.381
7994476

63



(Expected Value)
E[X] = [50%] + 0.185 A

(Standard Deviation)
G= [95%] - [5%]
max' 3.29-0.1}-Aj213.08
G*
G* = [95%]-[5%]
325

41

5t 50t 95t

o 95h

(24)
A = [95%] + [5%] -2[50%]

25)

41

(Cost Risk)

(Construction Risk)

5h 95t

5h  95h 1



2)
3)
(Cost Risk) (Construction Risk)
4.1.3
(Lump-sum) 485,000
Contingency
330,441
(Subcontractor) ( 11, 6.1, 6.2, 6.4
6.5) 83,000 (Lump-sum Contract)
3% (413,441 )
Contingency
( + (3%)) =  Contingency
485,000 - (413441 + 12,403 ) = 59,156
5% (485,000

) 24,250 25,000



66

25,000
Contingency

4.2 Cost Contingency

Cost Contingency Risk Contingency

Contingency (59,156 - 25,000) 34,156
(Expected Value) 413441
(Standard Deviation) 2,821

Xp 95%

1.65 f 95

Z =(Xp- EX))/ . .

Xp  =EX) +(Z2*SD)
=413 441 +( 1.65*2,827)
= 413,441 +4664

= 418,105
Cost Contingency = 4,664
Contingency = Cost Contingency + Risk Contingency
Risk Contingency = 29,492
42.1 Cost Contingency
(Expected Value) (Quantity) (Variance)
( ) Cost Contingency
4.2 (Lump-sum) 4.1

(Subcontract)
(Lump-sum contract)
Cost Contingency 4.3
Cost Contingency



D

2) 3.6
( )
= 0.5% ( ) +0.5* (
*
33
Sensitivity Analysis
Contingency
0.7,0.3 Contingency
Contingency
0.01 - 1.00

.......... 41

0.3,0.7



11
12

21
2.2

31
3.2
3.3
3.4
3.5

41
4.2
4.3
44

4.2

300

1198.15
300.925

2001.85
1601.85
300
240
100.925

4096.3
4096.3
740.925
6003.7

Cost Contingency (CC)

Quantity

48

2.25
2.25
2.25
2.25
10

3.42

10.24
192
3.6

Cost

14400
14400

7188.9
1805.55
8994.45

4504.1625
3604.1625
675
540
1009.25
10332.575

14047.308
42059.776

142257.6

21619.98
219984.664

0.04358

0.02176
0.00546

0.01363
0.01091
0.00204
0.00163
0.00305

0.04251
0.12728
0.43051
0.06543

Variance

340573.350 0.0442 0.043887115
0.043887115

27154.716
10114.485
37269.201

1199.886
3818.632

748.330

748.330
18857.442
25372.620

22334.906
200231.237
824031.263

20944.926

1067542.332

0.0034 0.012576046
0.003364615
0.015940661

0.00127

0.00015
0.00048
9.4E-05
9.4E-05
0.00236

0.00279
0.02505
0.10308
0.00262

0.006890405
0.005692377
0.001068162

0.00086389

0.002706526
0.017221361

0.022652228
0.076164794
0.266791057
0.034023692

0.39963177

CC

201.01741

74.367857

80.342699

1864.3994



51
5.2
53

6.1
6.2
6.3
6.4
6.5

11
7.2

42

Cost Contingency (CC)

E(X) Quantity Cost
50.555 30 1516.65
200.925 30 6027.75
300.925 20 6018.5

13,563

200 194 38800

38800

120.925 8 967.4

300 8 2400

3367.4

500 42 21000
330441.989

0.00459
0.01824
0.01821

0.11742

0.00293
0.00726

0.06355
1

()

Variance

14545.087
53328.251
45868.445
113741.784

5563289.327

5563289.327

42814.559
5321.459
48136.018

798551.381
7994476.012

0.001888
0.00692
0.005952

0.695892

0.005356
0.000666

0.099888
1

0.003238639
0.012580944
0.012082918
0.027902502

0.406655085

0.406655085

0.004141556
0.003964321
0.008105877

0.08171957
1

CC

127.802632

1897.16522

37.8162916

381.245758
4665.29323



4.3

Cost Contingency (CC)

SD. 1500
CC 2475
0.043 106
0.015 37
0.017 42
0.402 995
0.028 69
0.406 1005
0.008 20
0.081 200
1.000 2475
Cost Contingency

590 9%

3000
4950

213
4
84
1991
138
2010
40
401
4950

4500
7425

319
111
126
2986
207
3015
59
601
7425

6000
9900

426
148
168
3981
276
4019
19
802
9900

1,500
7500
12375

532
185
210
4976
345
5024
99
1002
12375

10,500
9000
14850

639
222
252
5972
414
6029
119
1203
14850

BOQ (Bills of Quantity)

10500
17325

745
259
295
6967
483
7034
139
1403
17325



n

4.3 Risk Contingency
43.1
(Pairwise Comparison)
1)
2)
3)
4
5)
3.3
=a*( ) +b*( )
33
)
8 4.4

Risk
Contingency



Act

o J oo o1 B oW NN e

4.4

0.090
0.047
0.105
0.278
0.121
0.038
0.273
0.049

0.031
0.086
0.193
0.227
0.110
0.035
0.252
0.066

0.020
0.093
0.059
0.269
0.106
0.040
0.316
0.097

0.069
0.064
0.099
0.211
0.022
0.072
0.360
0.103

0.079
0.045
0.156
0.217
0.021
0.068
0.221
0.192

0.038
0.159
0.049
0.388
0.045
0.040
0.203
0.078

0.049
0.125
0.124
0.312
0.123
0.018
0.209
0.040

0.032
0.108
0.063
0.387
0.065
0.027
0.204
0.114

0.051
0.091
0.106
0.286
0.077
0.042
0.255
0.092

SD.
0.025381
0.039371
0.050373
0.071187
0.043527
0.018841
0.058215
0.047915

Variance
0.0006442
0.0015501
0.0025374
0.0050676
0.0018946

0.000355

0.003389
0.0022959



4.5

Act

O N o O B~ W N -

432

311

0.02538 0.00064
0.03937 0.00155
0.05037 0.00254
0.07119 0.00507
0.04353 0.00189
0.01884 0.00035
0.05821 0.00339
0.04792 0.00230

0.01773

Risk Contingency
Risk Contingency

2) 3)

4.4)

0.036
0.087
0.143
0.286
0.107
0.020
0.191
0.129
1.000

73

44



33

Contingency

Contingency

8
4
4
(Quantity)
)
= 0,40* ( ) +0.30% (
Sensitivity Analysis
0.10,0.10,0.80

) +0,30% (
............ 42

0.80,0.10,0.10

74

Contingency

001 -

1.00



75

4.6 Risk
Contingency (RC)

RC

1 0.044 0.051 0.036 0.044 1308
2 0.027 0.091 0.087 0.071 2087
3 0.031 0.106 0.143 0.095 2794
4 0.666 0.286 0.286 0.400 11793
5 0.041 0.077 0.107 0.075 2212
6 0.117 0.042 0.020 0.058 1714
! 0.010 0.255 0.191 0.162 4787
8 0.064 0.092 0.129 0.095 2796
1.000 1.000 1.000 1.000 29492

4.4 Contingency
Cost Contingency ~ Risk Contingency
4.7 Cost Contingency (CC), Risk Contingency (RC)
Cost Risk Contingency
Contingency ~ Contingency Contingency
L , 14400 201 1308 1,509 15,909
2. 8994 14 2087 2,161 11,156
3. 10333 8l 2194 2,875 13,208
4, 219985 1865 11793 13,658 233,643
5. 13563 128 2212 2,339 15,902
6 38800 1897 1714 3611 42411
! 3367 3 4787 4,825 8,193
8. 21000 3L 21% 3177 24,177
330442 4665 29492 34,157
Contingency
Contingency
cC RC

Contingency



4.7

Cost Contingency

76

Contingency

Risk Contingency

Cost Contingency ~ =4,665/330,441 = 0.0141 141 %
(1.41%)
Risk Contingency = 29,492 330,441 =0.0892 8.92 %
8.92%
4.1
Contingency
Risk Contingency 7
Contingency
Contingency 3.3
4.7 Cost Contingency ~ Risk Contingency
33
Contingency Contingency
Contingency
Contingency
4.5 Cost Contingency Risk
Contingency
Contingency
1 8 11
(Landscape) (Contour) (Soil profile) 6.1,6.2,6.4

6.5



4.6

(Subcontractor)
(Lump-sum Contract) ,

Contingency Cost Contingency, Risk Contingency

330,441
83,000
(3%) 12,402
25,000

Contingency
(Risk Contingency, RC) 29,492
(Cost Contingency, CC) 4,665

485,000
(Quantity)!
(Unbalanced  bid)
(Expected Value)
=
) |- 43

Contingency

Contingency

71



78

(Estimating)
(Actual Cost)
(Budget) Cost Contro
PERT (Program Evaluation Review and Technique)

Contingency

(Risk  Management)

Contingency
Contingency
Contingency
Contingency
(Planning)
Contingency
Contingency
1 ) Contingency
Contingency ,
2 ( ) 2 Contingency
Contingency

1 Contingency
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4.7
Contingency
Contingency Contingency
Cost Contingency (CC)  Risk Contingency (RC) Contingency
Contingency
Contingency Contingency
95t : 5th
Pearson’s Distribution
8
(Pairwise Comparison) 8
CR (Consistency Ratio)
Contingency
Contingency 4.7

Contingency
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