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APPENDIX 4.2.4 RESULTS OF FIELD CBR AND LABORATORY SOi. TESYS

Result of CBR Test

| sumrace : _ MOLD CBR % AT _
ROUTE NO. TYPE SECTION PAVEMENT STRUCTURE FIELD DENSITY | W FIELD CBR | CORRESPONDING - | - Wo S | R-
- . - ' ' (gm/ce) (%) (%) FIFLD pENSITY | (0w {xm) ()
_ B . e ooe ac. . |BASE | 2.215 | 0.59  55.6 42,0
- I 11 + 500 ] T T A Y X SUBBASE | 2,316 1.43 © 49,7 ¢ 55,7
RT - 224 AC o g 516 ] : , , . )
G 2.00 ¥ LT et d 100 W |spnecr | 2.295 1.59 U 49i7 57.0 0.449 | 0.142 | 217
_ S SR susarapg  |SUBGRADH 1.777 2.29 14.5 11:9
> oos ac - |BASE | 2.075 |. 0.62 19.1- 28.0
' AT 015 BASE © . ' . .37 .8 - : e
RT - 224 AC 16 + 000 ////}/L@WMM “To.0 sussasg . SUBBASE | 2 -3'28 1.3 ) 28.8 R 333 0.508 0.152 208
2.00 M LT o015 seLect . |SELECT 2,246 |, . 2.55 36.7 _ 30.7 : _ _
1. % «— SuBGRaDE  [SUBGRADE 1.936 3.49 20.5 : 20.2
_ _ o BASE | 2.063 10.10 . 35.8 © 53.5
: ’ - ' : : SUBBASE | 2.223 1.59 " 53.6 49.3 '
- BBASE - - k . : .
Rif =5 oo 22;;;?; e SELECT | 2.116 6.39 - 22.8 403 ©.372 1 0.101 | 325
g, < : SUBGRADH 1.995 6.59 20.9 22.0
SUBGRADE . . i
X e _ - .
o BASE BASE _ 2,027 - 9.50 ) 30_._8_ R _50.8 )
RH - 5 PM .36 + 200 ssasz  |SUBBASE | 2.298 4,20 18.9 50.0 . S
C}JZ.'OO M LT SELECT  [SELECT | 2.297 4.35 11.9 28.9 0.819 | 0.197 174
SUBGRADE |SUBGRADE 2.000 . 6.29 - 20.5 . 22.7
ST 004 —— BASE _ | 2.320 6.44 43.7 | e5:6
C : mase oas | (G e, - SUBBASE | 2.261 6.13 43.1 753 :
RH - 12 DT/ST 492 + 600 \susase o0us|_ Y777 7y, : : 0.485 | 0.154 | - 199
N SUBGRADH 2.093 7.70 24,2 26.0
CL2.50 M RT | SUBBRADE Ll WP : _ :
- //’Wﬂ 03 $Xsc IBASE 2.295 7.47 © 58.6 62.2
- , 7| | 05 stmease |SUBBASE | 2.302 7.78 27.8 ; 71.5
RH - 1 + 4 : ; . .
2 et ST gggo " ig o 3;:-5:7 SELECT | 2.229 7.79 26.8 41.0 0.680 | 0.176 150
5, 2 -— € |supcrapg 2.101 | 9.73° 21,2 15.2
L BASE - |2.259 |  3.56  s4.6 . | 76.0 : :
RH - 23 Dt/ST -1943 ;52,1, SUBBASE |.2.174 6.13 52.6 . 58.3 : 0.297| 0.101 294
7 _ SUBGRADH 2,000 3.61 29.8 29.7
RH - 25 LT/ST 11 + 950 Blg; g:lﬂ» I BASE .2.031 5.43 47,7 . 42.0
1.40 M Ly | PUmmAsE 0.0 1suBBASE | 2.220 3.16 39.7 62.0 0.419 | 0.116 280
g, t SUBGRAOE 1 SUBGRADH 2,064 6.79 31.8 25.7
where, r = distance from center point {cm)
Wo = center deflection -~ (cm)
Wr = ‘deflection at point v {cm) : _
I W - Wr ‘ —~-103—

w
il

radins of curvature of deflection (m)



. Result of Soil Test (Subgrade) -
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No.

Route No.

- Surface

Type

Section

LHEQ .

sl Plasticity

Comp.

DH-T...\\..e

Cléssi—

ficatlon

50

25

219

8.5 |-

10 |

B & A

pI

opt.

¥a

(gm/cc)

. Specific

Gravity-
Test

RT

224

Ac

TL1+000
__RT 2,80m

A-1-b

100.0

87.4"

72.8

"61.5

35.5.

M. %

7.6

2.068

224

" AC

. 18+000 ;
LT 2.00m

A-1-Db

100.0°

87.3

{7211

Bozjf;

2.093

- 8.3

21

" AC -

.. 1244000

RT_5.50m

94.8

5568

.87 139.6

1.967

10.0

21

aAC

1294000
RT 5.30m

hoo.0

J100.0

59.0

2.012

11.9

22

- PM

“3+000
- RT 2,35m

~ hoo.o.

98,8

1.799

g8 |8 |8

22

PM

64000 |
LT 2.30m

,100.bﬂ

96.2

2.001

PM

254000 -
RT 2.80m

100.0

82.0

2.008

0.09

- PM

32+000

LT 2,20m

100.0.

82.7

.6 |2.011

2.65

12

DT/ST

- 4904000
- RT.2,30m

100.0

56.8 |

89.2

77‘2E

:10.6

1.955 | |

10

2 2|8 |8

12

DT/ST -

496+000

LT 2.60m

-{100.0

96.6

11.7

1.905

11

1o

DT/ST

104000 -
RT 2.50m

" [r00:0+

97.8

94.6°

:91;2;

79.0.4{20.5

s

1.843

3.55

1.30

2.68

12

16

DT/ST

16+000 -
LT 2.60m

100.0

96.4

93.4.

89.4-

85.4

73.4.

61.0

~19.3

1.681

©2.85

0.60 .

13

25

DT/ST

. 8+000
. RT 2.20m

100.0

197.2

36;5”

33.0

1.947

11.0

0.13

i4

25

DT/ST

154000
LT 2.00m

" 100.0

99.%

7.4

91.2.

54.2.

32,60

11.4

1.958

11.3

0.11

2.54

15

27

DT/ST

9+000

'RT 2.20m

{100.0

95.4

"88.6

‘82.0

64.0

11.2

1.869

© 5,25

2.86

16

B|BIB BB B

27

DT/ST

17+000

98,4

24.8

91.7"

28.5"

64,2

34.9

'13.6

1.852

2.50

2.86

LT 1 .9%0m

100.0

—104 -




Result of Seil Test (Subkase)
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' : Comp..
_ ) . Sieve Analysis % Passing Plastieity JDH-T........| Lab. C.B.R.
i - Surface . ,1HRB. S— : Remarks
No. Reute No. : Section [Classi- . _ . .
. Type : eicatiog 50 | 25 |9 | 9.5 | *a [*10 [*a0 |*200) zr. | pr. | OPE-] ¥4 jo p g |Swell
s PR . . : Mc.% fgm/cc (%)
1 RT - 224 AC ;;*gogom _ 100, |92.4 {77.0 }{6l.0 [40.1 |24.0 | 11.8 8.0 |2.226 | 21.2| 0.4
U : 18+000 _ | : | '
2 RT - 224 -A¢ LT 2.00m 100 | 95.6 |'83.9 |972.4 163.8 [46.8 | 17.8 8.0 12.237121.4 [ 0.3
: | 124+000 ' ' ' o R T _
3 Rg =21 o RT 5.50m - 100 186.8 [72.4 |58.1 |42.5 [32.2 | 19.1 9.3 |2.162|16.8 | 0.6
4 RE - 21 AC é;?;?ggm 100 | 93.8/88.8 |83.2 |68.2 |43.9 [32.9 | 23.7. 10.2 [2.081 }16.2 | 0.3
5 RE ~ 22 PM ';;93Q35m 100 98.8[96.6 |81.6 |66.2 [44.7 |36.3 | 25.0 8.4 {2.187{13.0 | 0.2
6 RH - 22 PM 64000 100 | 98.796.5 {82.5 | 66.0 |44.5 [37.1 | 28.2 8.0 [2.180 [ 10.0 | 0.1
LT 2.30m § e I B
: . 254000 o o . -
7 RH - 5 BM RT 2.80m 100 | 93.1|'85.7 |79.9 |62.6 {46.3 |34.4 | 16.7 11.1 {2.167 | 12.0 | 0.3
o ' 324000 ' o N -
8 R ~ 5 PM A 100 | 90.1)82.3 [76.3 53.7 [44.1 ]36.1 | 15.3 11.7 [2.210 [ 18.6 | 0.4
9 RE - 12 | DI/ST | meos 3om 100 | 96.5/93.3'{80.6 |67.1 |44.9 [34.2 | 22.3 8.1 [2.185(22.0 | 0.2.
10 RH - 12 DT/ST fa83000 300 .| 96.6.|79.7 |67.3 {48.0 [41.7 | 27.9. 7.9 |2.209 | 12.6 | 0.2
- 10+000 N .
11 RH - 16 DT/ST RT.2.50m 100. , 97.7]89.4 {81.3 |63.6 [50.8 [39.1 | 23.0 8.8 [2.239 | 13.6 | 0.4
16+000 : , : . '
12 RH ~ 16 DT/ST LT 2.60m 100 |94.6 |41.5{28.4.(20.5 | 15.0° 7.4 {2.19% | 16.5 | 0.1
13 R - 25 DE/ST- 000 o 100 |99.6 [90.4 |65.4 [43.2 [29.3 | 16.9 11.5 }2.124 | 18.0 | 0.4
- 154000 U R 1o e |5
- Abag .3 | 75, . .8 | 24.2 12.6 [2.094 {.15.0 | 0.3
14 RH ~ 25 DT/ST. In 2.00m 100 °|96.3 | 75.6 143.7 32,8 | 24 2.1
- . 94000 _ _ , 1
15 Re - 27 DT/ST RT 2.20m 100 | 96.4 02,0876 | 75.0 |59.3 {50.4 | 43.9 10.2. |2.187 ['11.1 | 0.2
16 RH - 27 DT/ST 17+000 '
Lo LT 1,90m

—1065—



Result of Scil Test (Base)
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No.

Route No,

Surface
Type

Sgction"

Classi-
_|fication

_HRB

_Bieve Analysis % ‘Passing

7 Plgstibity

Comﬁ.
DH~T...,....

Lab. C.B.R.

" 50

25

719{

#

10

| RS A T

-':PI.'

opt..

Me.%

gsd
(gm/cc}

L7 Sweil
C.B.R.|:
' C(%)

Remarks.

RT - 224

AC

. 11+000
"RT.2.80m_ |-

a-l-a:

100

90.4-

75.6 |4

| 23.8,

13.3 |

7.6

2.260-

4.2 | -

RP - 224

AC

18+000

_ LT 2.00m

?A—l—az

100

81.7 .

65.3.

1713.7].

9.1

4.5

|2.243

1900 | =

AC

- 1.24+000
RT 5,.50m

‘A-l-a’

100

68.9 |

55,1

29:3

2151

11,0

2,319

80.3 | -

AC

- 1294000
RT 5..30m

:A—l—a

100

75.5

167.4

52.7 .

41.5;

11.5

2,316

‘188.0f -

22

PM

34000: .

RT 2, 35m

A-1-a

100

78.6

GSQI_

37,0

Qlfz.

2.279

T gg.e| -~

g2 & & | B

PM

6+000.
LT 2.30m

A-1-a

100

93.2

|80.1

54,7

37.8

23.8

1.7

1 [2.290

82.0{ -

FM

25+000
RT 2.80m

Afl—a :

‘100

193.1

85.4 -

62.7

3879’

14.9

1.936

PM

" 324000
LT 2,20m

DT/ST

" 490+000

RT 2.30m

A-l-a’

100

85.5

73.9 .

46.8

3307

219

110

7.8

2.307:

115.0 -

10

Z 2 |& |8

DT/ST

496+000
LT 2,60m

A~l~a-

100

95.6

83.7

56.0"

42.4

28,9

20,0

12.5°

2.286

~90.0 -

11

DT/ST

10+000

RT 2.50m

A—l—a

100

-53.9

43.2

'26.7

13.5

2.306.

117.0 -

12

DT/ST'

164000

LT 2.60m

'A—l-aﬁ'

100

80.2 .

87.0

70.9

71.3

43.6°

31.1

17.2

f2.270.

92.0 -

13

DT/ST

8+000: °

_RT 2.20m

_A—l—a-

100

7;;6'

57.5 -

37.6

285

21,3

2.302:

- 74.3 -

14

25

‘DT/ST

154000
LT 2.00m

A-l-a .

100 .

90.9

74.5

48,7

2558;

21.8

cj2.233

89.0 -.

15

DT/ST

9+000
RT 2,20m

A-l-a

100

33.2

70.6

51.4°

40.0

.26.9

“ 12,327

126.0 -

R

2lE|8 B |8 B

DT/ST

© 174000

LT 1.90m

100

| 9a.7:

87.0

71.8

53.5

29.7¢:

12.9:

2,290

1i0.0| -

—106—



APPENDIX 4.2.5

'APPENDIX 4.2.5 STIFFNESS OF EXISTING ASPHALT CONCRETE

: - | Softening |Penetration s the/an?) Figure 1 Graphical Determination of Stiffness
Route No. |Penetration Point Index
Section P ' ov o o SHEFRESS wODULES, agsem' s Sh
. TRB . P.I. CASE 1 .CASE 2 - 'zAi,zfm, LTI D S oo
) x S S S S VAT J T 7 7 — ” 2
BNV LA N T W I ///f/ — — = S
o o . _ AN\ SN e I/’/:/“fij:7‘: " ¢
T et 2206 70 1.029 ' 0.887 20500 28100 H i [ 70 7177 < Fo
11 + 500 ° ' L - = £
: (r =-36%) | or=32.2%) 2 il Sy
~ SRSEANNAW HzZ7Z== :
£l GG 1000 0000 -#
RT - 224 ’ v VISCOSITY <P
16 + 000 48,6 - &3 _ —0.491 0.890 -.5100 . 90000.
(T = 36 ¢) [(P= 32.270)
(1) PI : Penetration index of bitumen defined in the following eqguation. e o @ 20 10fw '3 s m e % 100
apove T, whti b benbewbyatifabioi i e Bogdaagaliss ] secow LA
TEMPERATUAE DIFFERENCE il T, *C
log 800 ~ log P ) - ‘ 20 - PI " 1
T -~ 25 10 + PI 50 -
(2) cv : Concentration of mineral‘agg:egate'percent by volume
Cv = Volume of Mineral aggregate
Volume of (Mineral agdregate + asphalt)
{3) sm: Stiffness of existing asphalt concrete defined by the eguation helow:
2.5 Cv n
sm = Sb (1 + =% gan)
where,
4 x 105
n = 0.83 log ( = )
. . s FHEQUENCY, cra
5p : Stiffness of bitumen - R a fra hour tdey -
| , e s Jees g I S
(derived from Figure 1 in assuming the Leading OL H 4-g‘ H ::1a L .ﬂ.f H -1&$m
LaA0ikG TIHE vec

Time = 0.192 second)

Temperature difference = TRB - T

pavement temperture
90°F (32.2%)

CASE 1: T
CASE 2: T

Il

— 107 —



APPENDIX 4.2.6

APPENDIX 4.2.6 RESULTS OF FUEL CONSUMPTION SURVEY

FIGURE 1 © RELATTONSHIP BETWEEN FUEL CONSUMPTION AND_ROUGHWESS FIGURE 2 - FUEL CONSMPTION RATES AT DIFFERENT SPEEDS
FUEL CONSUMETION (L/KM) - {lLiter/km)}
0.25 . ' :
- 0.24
0.20 +
0,135 . \
' 1 011
0.10 +
: Lo J
' = [ 11 11
: + 283 2t lllssze 122124 31
: 1 1
.03 ,
0.01 +
200 ’ 2000 ) 4000 £000 5000 10000 : 0.10
RQUGHNESS (MH/KM) g F
T
=
FZ['JU!"HNE’“" < S50 % l /
Al Ba iy o raleat
Uz: q
_ Z .
VAR IABLE , AVERAGE STANDARD DEVIATION s
X ¢ ROUGHNESS (MMM X = 3107 SU%Y = 1602 e
Y @ FLEL CONSURPTION (L/KM) Y = 0,075 3CY) = 0.007% el
(<
NUMBER UOF DATA = 31 0.05
RULIGHNESS = S50
VAR IPBLE AVERABGE : STANDARD DEVIATION
S X 1 ROUGHNESS (MM/KM) X = 4350 (XD = l0T4
Y ¢ FUEL DONSUMPTION (L/KM) Y = 0.1064 3(¥) = 0.0162
NUMEER OF DATA = LS _
o
0 20 40 60 80 (km/hz)

SPEED .

— 108 —



APPENDIX 4.3.1

APPENDIX 4,3,1 DAILY TRAFFIC VOLUME AND EQUIVALENT STANDARD 8.2 TON AXLE NUMBERS 1/8
EEEER AR AL ELERE R RN EEXRRRR Y
* o *
¥ - RT - 224 (226 - 01002 *
¥* *
AEF A X EFREFLERRE XA RN AR ERARLRRER
YEAR OF CONSTRUCTION : 1948 S = . ASSUMED OPENING YEAR 3 19469
TRAFF1IC GROWTH RATE : . S DESIGN LANE FACTOR : 0.5
YEAR PASSENGER  FREIGHT Sl e £5A COMVERSION FACTOR -
- 1981 i.s 5.2 HE MT HT
1982 - 1987 3.8 et e bbb bttt
1988 - 2001 3.8 3.8 0.76 1.24 0.50
DAILY TRAFFIC VO UME: EQUIVALENT STANDARD 8.2 TON AXLE NUMBER (ESA> CUNIT ¢ X 10002
| YEAR I Fo LB HE LT MT HT | HV 1 AADT 1 | YEAR I HE MT HT | HY [
| = m e m e S o ememem—m— s e o | ===~ | === I et e e bt | ——— e 1
b 1969 1 352 187 22 235 181 210 | 619 | 1393 | | 1969 1 32 (32 41 {41 19 ¢ 19> 1 92 92 |
| 1970 | 3b66 194 237 248 171 1 1 649 1 1457 I 1970 -1 33 ¢ 85D 43 ( 842 206 ( 393 1 s £ 1887 1
1 1971 | 380 201 244 2460 201 233 ! &80 | 1521 11971 6 34 ( 93 45 C 129) 21 ( &0 1 100 ¢ 2881 |
b 1272 ) 374 209 255 274 211 245 | 7i1 10 1588 | A1eF2 ol - 39 U 134) 48 { 1772 zz C -&z» | 103 ¢ 393) |
| 1973 | 534 375 290 354 200 254 1 7411 =004 1197 I 40 . 174 45 (¢ 222 23 ¢ 105%) 1 108 ¢ 501) |
1 1974 | 470 340 279 370 356 anz 1. 937 1 2117 | | 4974t 39 €:213) 81 ¢ 303) 2B ¢ 133) 1 148 (6492 |
| 1275 | 5405 310 467 484 Z85 258 |- 720 |- 2089 i | 19751 - 34 ( Z47) &4 (367 24 i57y 1 o1z O 771D |
I 197& 503 32z 278 502 398 49 1 995 | 2322 -1 |- 1974 | 39 ( Z8&) F0 ( A57) .29 ( 184) ) 138 (¢ 293 1
| 1977 } 555 354 134 731 423 az4 | 4080 | 27201 I 1977 -1 47 (- 333) 26 ( 53232 29 ¢ 245y 1 172 ¢ 1101y |
1 1978 | 472 305 392 735 875 321 1 1388 | 2900 1 | 1978 1 54 ( 387) 153 { 708) 29 ¢ 2&4) ) 236 ( 1337) 1
I 1979 | 518 328 342 a9z 421 370 | 11331 2871 ¢ I 1977 1| 47 ( 434) 25 ( 8017 34 0 278y 176 ¢ 15%13)y |
b 41980 | 377 249 304 871 481 294 1 1079 1 2576 4 | 1980 1| 42 (. 476) i0% ( 910) 27 ¢ 309 1 178 ¢ 1691) |
1981 | 492 174 437 791 531 369 | 13371 2794 i 1 1981 1| 61 ( 537) {70 (1030) 34 ¢ 339) 0 215 ( 1906) |
I 1982 | 4410) 221 451 874 490 390 1 1334 1. 28468 ) 1 1982 1 63 ¢ 400D 441 Cit41 36 C 373 1 210 ( 211867 1
I 1983 | &0& 331 S5z 1016 543 4G ) 1544 ) J3497 | I 1983 1 77 ( 677} 123 (12&4) 41 { 418y v 241 ( 2357) |
I 1984 | 629 344 573 1069 571 472 1 1616 | 3658 | 1 1984 1 79 € .756) - 129 (1393 43 ( 45%9) 1 251 ( 2608) |
| 1985 | 453 357 595 1124 601 497 | 1693 1 3827 4 | 1985 1 &3 ( 839) - 136 (1529) 45 ¢ 504) 1 2Zb4 ( 2872) |
| 1985 | 478 370 617 1183 532 523 | 1772 1 4003 | | 1986 -1 8& € 925) 143 (1672) 48 ¢ 552) 1 277 ¢ 3149) |
I 1987 | 703 384 641 1244 5465 550 | 1854 '} 4187 ) I 1987 | B89 ¢i014) 150 (1822) 50 ¢ 602) 1 289 ( 3438) |
| 1988 1 730 399 65 1309 700 579 1 1944 1. 4382 | | 1988 1. 92 (11063 158 (198p) 53 ( &35) 1 303 ( 3741) |
b 1989 1| 758 414 690 1359 726 601 1 2017 1. 4548 | 1 1989 '} 96 €1202) 1464 (2145%) 55 ¢ 7100 | 315 ( 4056) |
I 1790 | 787 &30 717 1410 754 &23 | 2094 ) 4721 1} 49901 . 99 <4361y . 171 (2313) 57 ¢ 7&7) | 327 ( 4383) 1
I 1991 1} 817 L4 4 Th4 464 782 &57 | 21731 4900 ) 1" 1991 1 103 (1404) 177 (2492) 59 ( 82&) | 337 ( 4722) |
| 1992 | 848 463 772 1520 812 5721 2256 I 5087 | | 19921 107 ¢1511) = 184 (24676) 61 ( &87) | 352 ( 5074) |
I 1993 1+ 880 481 80z 1577 843 697 | 2342°1 5280 1 11993 1 111 (1422) 191 (2867) b4 ¢ 9517 1| 366  5440) |
| 1994 | - 913 499 32 14637 875 724 1 Z431 1 5480 | I 1994 1 115 (1737) 198 (30465 &6 €1017) | 379 ( 5819) |
I 1995 | 48 3218 884 - 1700 708 751 | 25231 5689 b.1995 1. 120 (1857) 205 (32707 &9 10883 [ 394 ( 62130 i
I 1996 | 984 538 896 1764 943 780 1 2619 1 5905 1 | 1996 1 124 (19841) 213 (3483} 71 ¢1137) 1 408 ( 86210
I 1997 | 1021 558 930 1831 979 809 | 2718 1 6128 .| | 4997 1429 (2110) 222 (370%) 74 (1231) | 425 ( 7046) 1
| 1998 10460 579 LS 1901 10146 840 | 28221 6362 1 11998 .1 134 (2244) .230 (3935) 77 (1308) | 441 ( 7487) |
1 19992 1 1101 4601 1003 1973 1055 872 | 2930 1 &&D5 1 | 1999 1 139 (2383) 239 (41742 80 (138&) | 458 ( 7945) |
I 2000 | 1142 b4 1041 2048 1095 eg0s | 3041 | 6855 | | 2000 | 144 (25272 | 248 (4422 83 (4471 | 475 ( 84201 |
! 2001 | 118é &48 1080 2126 1136 939 1 3155 | 7115 | | 2001 .| 150 (2677) 237 (4679) 86 (1557) | 493 ¢ 8913) |

INITIAL TRAFFIC NUMBER (ITM) & DESIGN TRAFFIC NUMBER {DTN)
7 YEARS : ITN = 300 DTN =. 120
14 YEARS : ITN = 300 DTN = 276 — 109 -



APPENDIX 4.3.1

BAILY TRAEFIE VOLUME AND E@UIVALENT STANDARD 5.2 TON AXLE “NUMBERS _ 2/8
'****'*‘**'***‘*********************
¥ oo *
S % .. RH -:121 0 (304 - 0904 *
* . o R
COEEREFRERRARERARRERERERRFRRRRRKRR
YEAR OF CONSTRUCTION @ 1958 Fo o Lo ASSUMED OPENING YEAR 1 1969
TRAFFIC GROWTH RATE R s B a DESIGN LANE FACTOR : 0.5
YEAR PASSENGER  FREIGHT -~ o - ESA CONVERSION FACTOR
- 1981 3.8 5.2 : _ HB MT HT
1982 ~ 1987 3.8 5.2 o T mmmmmm mmemmo i
1988 - 2001 3.8 3.8 o D.76 1,24 0.50
DAILY TRAFFIC VOLUME . SRR S EQUIVALENT STANDARD 8.2 TON AXLE NUMBER (ESA) CUNIT @ X 10003
| YEAR | PC LR HEB LT MT HT 1 HV 1 AADT | YEAR I HE MT HT | HY f
i R e f—————- | ==} R | s mm e mmm e e | mmm '
| 1969 | 378 123 137 164 147 267 1 851001 1216 01 1969 18 12 ¢ 019 33 (33 26 ( 24) | 746 ( 76)
I 1970 1 393 128 142 173 155 z81 | 5781 1272 s 14970 1. 20 ¢039) 35 (768 26 ¢ 50y 1 81 C 137) |
| 1971 1| 408 133 147 182 163 296 )} 606 71 13290 b A971 -1 20 (.59 37 (.105} 27 ¢ 77> L 84 Z41) |
I 1972 1 423 138 153 191 171 3111 83501 1387 ¢ 14972 1 21 ¢ 80D 39 ( .14k} 28 ( 105) 1 88 ( 329 |
I 1973 1 504 192 168 232 179 228 + 5751 15031 4973 023 (103D 41 (185 24 € 126) | 85 414) |
I 1974 1 475 204 169 310 195 237 t+ 601 1 15901 1.4974 1 23 Ciz&) he (229} 27 (1482 | 89 ¢ 503> 1
I 1975 | 428 189 201, 458 179 198 1 578.1 1653 i 119751 28 (i154) 44 (1270} 18 ( 1646 {87 C 5903 |
I 1976 | 417 238 194 511 215 197 1 608610 17721 Y1976 1T 27 CT181) 49 (4319} 18 ( 184> | 24 { 684> !
i 1977 | 417 257 20z ‘578 158 215 1 - B7S I 182271 14977 1 28 (209 36 (355 20 ¢ 204) ) B4 ( 768) |
i 1978 1 531 223 251 701 307 402 | 9701 242571 19781 36 (7245) 89 (- 4248) 37 ¢ 241) 1 142 (9101 |
b 1979 | 533 155 206 &34 278 269 1 753 012075 11 1979 1. 29 (274D 63 ( 487) »5 ( 2&HEY | 117 ¢ 10271
i 1980 | 385 287 200 499 273 219 1 4921 1853 71 ‘11980 ¢ 28 (-30) % (.54%) 20 ( z86) 1 110 ( 1437} |
i 1981 | 377 353 201 509 220 2611 6820 1921 -1 101981 1.0 28 € -330) 50 (1599 24 ( 310) | 102 ( 1239) |
) 1982 1 3462 304 282 732 280 300 | B&Z 1 226001 198z 1 39 ¢ .369) 63  .b&ZY 27 ( 3373 1 129 ( 1368) |
! 1983 | 375 347 224 574 216 207 1 6471 20457 11983 1 31 4000 49 (741 19 ¢ 356) 1 99 ( 1467) |
| 1984 ) 389 340 233 711 227 218 + 6781 2138 | F 4984 10 32 (0 432) 51 ¢ 7462) 20 ¢ 376) | 103 C 15700 |
I 1985 1 404 374 Z41 748 239 229 1 709 1 22351 I 1985 1 - 33 (445) 54 ( 81&) 21 ( 3972 1 108 ( 1678) |
I 19856 | 419 388 251 787 251 ZHL 1 7EI 2337 4 1984 1 - 3% (5002 57 (-873) 22 ( 4192 1 114 ( 1792) |
i 1987 1 435 403 z40 828 245 254 1 779 1 24457 1987 1 - 36 (.536) 60 (9330 23 ¢ 442) 1 119 ( 1911) |
! 1988 | 452 418 270 871 278 267 1 815 L 2556 1 boo1988 )0 37 (-573) - 63 (998D F4 ¢ HH6Y | 124 ¢ 2035) 1
I 1989 1 449 434 280 904 289 277 1 846 1 26531 1 A989 1 39 C 612) o 65 (10612 25 ( 471> | 129 ¢ 2164 |
I 1990 1| 487 451 291 938 300 287 | B78 1 27541 1 4990 |- 40 ¢ 652) . &8 (1129) 26  517) 1 134 C 2298 |
i 4991 t 505 468 30z . 974 341 298 | 911 1. 28581 4991 1 42 ¢ 694) 70 (11992 27 ( 544) I 139 ( 2437) |
} 1992 | S2 485 313 - 1014 323 310 1 9461 29467} 19921 - A3 € 737) 73 (427%) . 28 ( 572) 1 144 25810 |
| 1993 | 545 504 325 1050 335 324 | 981 | 30801 I 4993 71 - 45 € 782) - 76 (1348) . 29 ¢ 401) 1 150 € 2731) |
| 1994 1| 545 523 338 1089 348 334 1 1020 b 3197 1 ALA994 L A7 €829y 77 (1427) 30 ¢ 6310 L 156 ¢ 2887) |
I 1995 | 587 543 350 1131 361 346 | 105701 331871 11995 4 - 49 ¢:878) ..-82 (1509) - 32 ( 6632 | 163 ¢ 30500 |
| 1996 | &09 ‘564 364 1174 375 359 1 10981 3445 7 1 1996 1. 50 ¢ 928) .. .85 (15%4) . 33 ( 696) | 168 ( 3218) |
| 1997 1 432 B85 378 1218 389 373 1 1140013575 1 171997 L 52 €980 . 88 (1682) A4 ( 7302 1 174 € 3392) |
b 1998 1 656 607 392 - 1265 404 387 1 1183 -1 37117 11998 /1 54 (1034) 91 (1773} .35 ( 765) 1 180 ( 3572} |
| 1999 | 681 630 407 1313 419 402 | 1228 1 38521 14999 | . 56 (10%90) .95 (1868) . 37 ( 8Oz 1 188 ( 376 |
| zogo | 707 654 427 1343 435 417 1 12741 3998 | 1 2000 1-::59 (1149) .98 (1968) 38 ¢ 8403 1 195 ¢ 3955) |
| 2001 I 734 679 438 1414 452 £33 1 132371 4130 '} 12001 1 41 (12107 '102_(00631 .40 ¢ 880) L 203 ¢ 4158) |

INITIAL TRAFFIC NUMBER (ITN) & DESIGN TRAF#1¢ anBER (DTND
7 YEARS : ITN 125 pIN = 50
14 YEARS & ITN 125 PTN = 115 110

nn
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" DAILY TRAFFIC VOLUME AND EQUIVALENT STANDARD 8.2 TON ‘AXLE NUMBERS 3/8

BEZ S EEL TR LR L REE R E SRS LSRR R R R R R

* : £
* RH - 22 (2023 - G100) *
* *

BRI 223 LSS L E SRR L E X ER R LR S TR SN

YEAR OF CONSTRUCTION : 4973 s L _ ASSUMED OPENING YEAR : 1974
TRAFFIC GROWTH RATE ' ' ' - : DESIGN LANE FACTOR : 0.5
YEAR PASSENGER  FREIGHT SR - ESA CONVERSION FACTOR
- 1981 &b 4.5 HB MT HT

1982 - 1987 6.8 4.5 . mmmmee mmmne —mmeee
1988 - 2001 5.5 3.6 0.76 1.24 0.50

DAILY TRAFFIC vorume . B R SR . EQUIVALENT STANDARD 8.2 TON AXLE NUMBER (ESA) CUNIT : X 10003
! YEAR | PC Le HE LT MT HT 1 HY .1 AADT 1 | YEAR ! He MT HT | HY ]
f o mm e [ Smmmsee memmms e e e e e il Jmmm——— o e e o mm ]
bo1972 1 330 815 70 133 254 115 | 439 1 4717 | i I !
) 1973 1 396 857 72 130 418 152 | &42 | 2025 | I I : : : ! [
b 1974 | 434 210 L2 144 241 149 1 452 | 1940 | 11974 ) 9 < ) 5% (- 55) i4 ¢ 14) 1 78 ¢ 781 |
b 1975 | 227 8b4 2 Ai1 283 TR 1 466 1 1958 | I 19751 9 ( 18} &4 C 119) 11 ¢ 25)Y | 84 ( 162) |
I 1976 1 231 890 b1 514 28z 152 | 495 | 21301 i 1976 11 8 26 &4 (-183) 14 ( 39) | 86 ( 248D
b 1977 | 247 a8+ 56 - 507 208 198 | 442 | 2097 I 1977 1 8 ¢ 34 S 47 (230D 18 ¢ 57y I 73 ¢ 321 |
| 1978 1 424 230 54 54D 233 255 | 544 1 2435 | I t978 1 & ¢ 42) 53 ¢ 283 23 ¢ 80) I 84 (405 |
| 1979 ' 444 233 59 552 244 229 | 5321 2461 1 171979 -1 & ¢ 50 55 ¢ 338) .21 ¢ 101) | 84 ¢ 489 |
| 1980 | 449 807 49 510 231 211 b 4911 22777 i 1980 | 7 ¢ 5%y - 52 ( 398 49 ¢ 420y |- 78 (5671 |
| 1981 | . 585 833 51 541 285 246 | 582 I 2541 | 1 1981 1 7 (. Chhd &h { 454) 22 ¢ 1422 1 93 ¢ 4660 |
| 1982 | 420 537 34 334 180 148 t 362 1 1550 1 b 1982 | 5 ¢ 69 41 { 495) A& 158) | 60 (7200 |
| 1983 | 485 558 hh 738 26 .220 + 52& t 2305 1 1 1983 | & ¢ . 757 59 { 55%) 20 ( 174> | 8% ( BO53) |
I 1984 I 517 595 47 7469 274 -230 1 554 1 2432 . 1 1984 i 7 ¢ -8z b2 [ 814D S ¢ 197y 1 20 ¢ B9S)
I 1985 I 551 &34 50 B04 284 40 1 BT6 1 2565 1 1 1985 1 7 C 89 65 (4681 22 C Z19) 1 94 C 989) |
I 1286 | 588 876 53 840 299 251 1 603 ) 2707 i 1" 198& | 7 ¢ 9&) - &8 (749 23 ¢ 242) 1 98 ¢ 1087) |
b 1987 | 426 721 57 878 312 262 1 631 F 285& ] 1987 8 ¢ 104) 71 ( 820} 24 ( Z&HA&Y | 103 11900 |
P 1988 | 6468 768 61 217 326 27401 661 1 3014 - ! 1988 | 8 ( 112) 74 { 894) 25 ¢ 291y 1 107 C 1297 |
| 1989 | 704 810 b4 950 338 284 t 586 + 31501 I 1989 | g (121 74 (92707 26 ¢ 3172 I 141 ¢ 1408) |
| 1990 | 743 855 &7 984 350 294 L 741 b 3293 1 i 1990 i g (130 79 (10493 S 27 ¢ 344) | 115 ¢ 1523} 1
I 1991 | 784 202 71 1020 363 0 305 | 739 I 3445 ) I 1991 1 10 ¢ 140D 82 (1131» 78 ¢ 3722 1 120 ( 1643) |
| 1992 1 827 952 75 1057 374 316 1 76T 13603 | 1992 1" 40 ¢ 150) - 85 (i216) 29 ¢ 401) | 124 C 17870 |
I 1993 | 873 1004 79 1095 3370 327 | 796 1 3748 1 1 1993 1 11 ¢ 161D 88 (1304) 30 ¢ 431y 1 129 ( 1896) |
! 1994 1 921 1059 84 1134 404 339 | 827 F 3941 1 191994 1 12 ¢ 1473 g1 {13951 31 ¢ 4623 1 134 ( 20303 |
I 1995 1 971 1117 83 1175 418 351 1 8571 4120 | i 1995 1. 12 ( 185) - 95 <149 32 ¢ 4942 1 139 ( 21690 |
I 1996 | 1025 1179 93 1217 433 364 1 890 I' 4311 I 1996 1 13 ¢ 198) 98 (1588) a3 ¢ 527 1 144 ( 23131 |
I 1997 | 1081 1244 28 1261 449 - 377 1 924 1. 45101 11997 1. 14 ¢ 212) 107 (46900 34 ¢ 561) | 150 ( 2463) |
i 1998 | 1140 1317 103 130% 465 390 1 958 1 4716 | 11998 1 14 ( 226) - 105 (1793) 36 ¢ 597> 1 155 ( 2518) |
i 1999 | 1203 1384 109 1353 482 405 1 996 1 49346 | 14999 | 15 ¢ 241) 109 (1704) 37 ¢ 634) 1 161 ( 2779) |
| 2000 1 1269 1460 115 1402 499 419 | 1033 1 5164 | | 2000 | 16 ( 2572 113 (2017) 38 ( H72) ) 467 ( 294b6) |
i 2001 | 1339 1541 121 1453 547 434 1 4072 1 5405 12001 T 17 ( 274) 117 (21347 A0 £ 7420 b 474 € 31200

NOTE § ) = CUMULATION SINCE ASSUMED COPENING YEAR

INITIAL TRAFFIC NUMBER (ITN) & DESIGN TRAFFIC NUMBER (DTN)
7 YEARS t ITN 97 DTN = 38
14 YEARS t  ITN 97 DTN = 87

—-111—-
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DALILY TRAFFICG VOLUME ‘AND EQUIVALENT STANDARD 8.2 ‘TON AXLE NUMBERS
FEEFERRER AR LR R R FEREFLERERRR
* . & *
. % CRH -3 - (201 - 0102) %
* : : *
EEREEFREFEELBEEREETERF AR R TR EXE
YEAR OF CONSTRUCTION ® 1970 : - . - aoc i o o ASSUMED OPENING YEAR @ 1971 -
TRAFFIC GROWTH RATE - A DESIGN LANE FACTOR & D.5
YEAR PASSENGER  FREILGH ESA CONVERSION FACTOR
- 1981 4.0 5.0 ‘HE MT HT
1982 - 1987 4.0 5.0 mmmmma s e
1988 - 2001 4.0 4.0 0.78 1.24 0.%0
DAILY TRAFFIC VOLUME - .. o o o EQUIVALENT STANDARD 8.2 TON AXLE NUMBER (ESA).~ CUNIT : X 10003
i YEAR 1 PC LB HE LY. MT HT | HV 1 AADT .| 1.:YEAR 1 HB S MT HT .« | HV !
R o e e e mmmmmm e | m—mmmm fmm e | R I e L e et R !
b 1971 | 99 143 39 70 50 51 1 450 1 462t 11971 b0 5 -0 8) 14 (c14) 5 (¢ 5y 1 24 (243 1
| 1972 | 103 149 41 74 43 54 1 1581 484 .t 1497210 & ¢ 11) 14 (- -28) S5 ¢ 10y 125 (0 49) |
I 1973 1 123 196 43 73 75 &8 1 186 1 598} 0 11973 1 & .. AT 17 (= :45) L6 ¢ 16y 1 29 (0 78) )
Po1974 1 172 165 76 a8z 9z 76 1 2440 663} 1-4974 01 110 € . 28) 21 ( b&) 7 ¢ 23) 1 39  117) |
I 1975 | 148 2F6 54 110 141 63 1 2&4 1 768 1975 1 7 ¢, 35) . 32 (..98) & 029Y L 45 (18623 |
| 1976 + 292 z28 b6 139 107 52 1 225 11 8841 1A976 1 9 (A4 24 ( 122) ~5 ¢ 34) 1 38 ( 200
| 1977 1 342 198 b8 202 1410 84 1 2621 9741 i 1977 ;b 9 ¢ .53) 25 (- 147) 8 C 42Y L 42 ( 242)
I 1978 t 292 228 77 164 138 104 1 316 1 1000 17 . 11978 1 11 ¢ - &4) 31 (.178) 9 ¢ 511 1 51 ¢ 293) |
b 1979 1 407 290 97 . 125 130 144 | 3740 11930 1879 4013 ¢ 772 29 (.207) 13 ¢ 6%) 1 55 ( 348) |
I 4980 I 351 172 124 164 153 154 | 4281 1117 -] 11980 1 17 ( ~:94) 35 (242} 14 ¢ 78) I &6 ¢ &14) |
I 1981 | 375 152 102 149 137 137 | 376 b 10521 I 4981 1 14 ¢ 108) 31 (273 13 ¢ 91) 1 38 ( 472) |
I 1982 | 425 145 127 ‘207 199 125 | 4511 1248 | 11982 1 ¢ 18 G:128) 45 (318) 14 ¢ 1020 & 74 { 5486) |
I 1983 | 378 155 124 218 163 140 | 4271 1174 ) 14983 1017 (143) 37 (:355) 13 ¢ 115 1 67 ( 613) |
I 1984 1° 391 1461 129 229 174 147 1 44700 422800 0 1 1984 b0 18 (-461) 39 ( 3%4) 13 ¢ 128} I 70 ( &83) |
| 1985 1 407 168 134 240 180 1546 1  4&8) 12831 11985 L 19 . 480) . 41 (435 14 € 142) + 74 ( 757) |
| 1986 1 423 174 139 252 189 162 | 490 1 13321 | 19861 . 1% (199 43.¢ 478) 15 ¢ 157> 77 C 834) |
I 1987 | 440 181 145 . 245 198 170 | 513 'k 1399, | 1987 120 ¢ 219): £5 (-523) 16 ( 173> 1 81 ¢ 915) |
| 1988 | 457 189 151 278 208 179 | 538 1 1462 ) 1988 . 214 (L2400 47 (.570) 16 ¢ 1892 1 84 ( 999) |
| 1989 I 476 196 157 289 216 186 | .559 1 1520 41989 ) 22 (262D 49 ( £19) 17 ¢ 206) + 88 ¢ 1087) |
S 1990 | 495 204 163 301 225 493 1 581 | 1584 11990 i 23 (.-285) 51 ( 670) 18 ¢ 224) | 92 ( 1179) !
) 1991 1 515 212 170 313 234 201 1 5051 1645 i 404991 Lo 24 (309 53  723) 18 ( 242) 1 95 ( 1274) |
I 1992 1 535 221 176 325 243 209 | 428 1 17091 - 14992 1. 24 (-.333) 55 (,778) 19 ¢ 251) 1 98 ¢ 1372) |
I 1993 | 557 22 184 339 253 217 1 454 1 1779 -1 11993 1. 26 (359 57 (.835) .20 ( 281). 1 103 ¢ 1475) |
! 1994 | 579 239 191 . 352 263 226 | &80 1 18501 boA994-1 26 ¢ 385) - 60 ¢ 895) 21 ( 302> 1 107 ( 15821 |
1 1995 ' 602 248 199 366 274 235 | 708 1 1924 ] 11995 1. . 28 ¢ 413> - 62 (.957) 21 ¢ 323 i 111 ( 1693) |
P 1996 | 4626 258 206 - . 381 285 245 | 736 1 2001 [ -499&6 1 29 (.442) - b4 (1021) . 22 ( 345) | 115 ( 1808) |
b 1997 | 651 2468 215 396 294 254 | 7865 1 2080 4997 b 30 (A72) 067 (1088 23 ¢368) 1 120 ( 1928) |
1. 1998 | 877 279 223 412 308 244 | 795 1 21463 b 1998 1. 31 (.503) . .70 (1158) . z4 (392) | 125 ( 2053) |
| 1999 | 704 290 232 428 320 275 | 827 1 22494 . 1 1999 . 32 (535) - 72 (1230 . 25 ¢ 4172 1. 129 ¢ 218%) |
i 2000 + 732 30z 242 . 445 333 284 | 851 ). 2340 .1 12000 <0 - 34 ¢ 569 . 75 (1305) 2b (¢ A&3) 1 13% ( 2317) |
bo2001 1 762 314 251 4463 346 298 | 895 243441 . . 1.2001 1 35.C &6D4) 78 (1383) 27 4700 1 140 ( 2457) |

_ : . CNOTE. § & . )= CUMULATION SINCE ASSUMED OPENING YEAR
INITIAL TRAFFIC NUMBER (ITN) & DESIGN TRAFFIC NUMBER (DTN) L L L : o -
7 YEARS ¢ ITN = 77 DTN = 31 -
14 YEARS ¢ ITN = 77 DTN = 71

—112—



YEAR OF CONSTRUCTION

TRAFFIC GROWTH RATE

1977

...._.._...._........._...__....N—uu-.---.-...u——..-........-...-..—..—--——-—......_.-...__..-u—._.-_..._.n_-“_-..--.--.._......._......."."--._.—......._.._

YEAR
—_ 1
1"?8:. = 1
1988 - 2

781
87
001

FREIGHT
5.0
5.0
4.0
HE LT
43 20
&0 33
147 49
70 13
BS 35
124 104
107 97
45 74
54 2
b4 88
69 77
70 237
73 249
74 2461
79 274
&2 288
85 302
89 . 315
92 327
94 340
1060 ‘354
104 ‘348
108 383
112 398
117 414
121 431
1264 HhHE
131 446
134 484
1432 504

¥

£ RH - 42

* .

MT HT | HV
§ _____

28 19 | 20
29 28 1 117
81 35 | 263
3z 23 1 125
33 17 | 135
73. 51.1 250,
57 - 291 193,
29 24 | 98
44 19 1 119
43 44 1 134
43 . 45 | 157
148 144 | 362
155 . . 151 ) .379
163 159 | 398
171 167 | #17.
180.. 175 )} 437
189. © 184 1 458
196 191 | 474
204 199 | 495
212 207 1 515
221 215 1 534"
230 224 | 558
239. 233 | 580
Z49 242 1 603
259 ~252° 1 628
269 . 262 1 652
280 - 272 | 478
291 .. 283 1 :70%
302 294 1 732
315 . 306 | . 743

INITIAL TRAFFIC NUMRER (ITN) & DESIGN TRAFFIC NUMBER (DTN
66

7 YEARS
14 YEARS

ITHN
ITN

tn

66

DTN
DTN

;|

26
61

— 113

*******************************
(207 - 0202) *

FEREEFXFAXXEE R R EE LR R EXLE

*

*

ASSUMED OPENING. YEAR : 1978

DESIGN LANE FACTOR + 0.5

ESA CONVERSION FACTOR

EQUIVALENT STANDARD 8.2 TON AXLE NUHBER‘(Eshﬁ.

! YEAR | HE MT
jo————— |
1} i
i i
} 1.
N !
| !
b o oo _
b 1978 + 15 ¢ 15y - 13 C
P 1979 .1 & ¢ -24y - 7T A
| 1980 i & ¢ 29 10D
I 1981 | & ¢ 35) 10 ¢
I 1982 | 40 ¢ 45) 10 (
1 19831 18 ¢ - 59) 33 «
| 1984 | 40 ¢ &5 . 35 (
1 1985 | 11 (- 7&) SA7 o
119861 1t ¢ 87D 39 ¢
| 1987 1. 11 ( :98) H1 (
1 1988 | 42 1100 43 (
| 1989 | 12  122) - 44 (
1 1990 1 13 ( 135%) - 486 (
1| 1991 1 43 - 148) Y
11992 1 14 (- 1462) 50 (
I 19931 14 ¢ 1763 - 52 (
1994 | 45 ¢.191) - 54 (
1995 1 44 €..207) - .54 (
I 1996 | 16 (223 . 59 (
214997 1 17 (- 240) b1«
] 1998 1. 17 (.257) . - &3 (
| 1999 1. 18 ¢ 275%5) - 64 (
A 2000 1 19 ( 294) &8 (.
1 2001 I 20 ¢ 3140 74 (4

13)
20}
3m
40)
50
83)

118
155}

1i94)

SE23D)

278)
3".!")

J68)
448)
4646)
518)

572}

628)
687)
748)
811)
B77)
945)
044)

el

b

o

23
24
25
26
27
28

L N A e e e kel eaReEala e BaleEaEe e Re e lala el s

RVR IR I
R

11)
15)
Z8)
£2)
37)
72)
88)

105)

122)

140)

159)

179)

199)

220)
242)

2653

289)
314)
3400
3673
395)

APPENDIX 4.3.1
5/8

CUNIT @ X 40003

| HY !
== i
i i
i |
i i
! i
i |
i |
I 31« 313 1
i 13 ( LY- DI
1 20 (¢ 460
1 20 ( 8&) |
I 24 ¢ 1100 |
1 56 ¢ 168) |
i 59 ¢ 225) |
I 63 ( Z2838) |
i &5 (¢ 353) |
t 68 ( 421} 1
b 72 0 4930
] 73 ¢ 5&6) |
I 77 ¢ 643 |
VoeQ 723y |
i 84 { 8071 1
! 86 ¢ 8%93) 1
| 90 ¢ 983) 1
| 94 ¢ 1077} |
{98 C 11751 |
I 102 ¢ 1277 1
i 105 C 1382 |
| 110 ¢ 149Z) |
I 114 ¢ 16067 |
] 112 ¢ 1725) |

MOTE § ¢ ) .= CUNULATION SINCE ASSUMED

CPENING YEAR
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DAILY TRAFFIC VOLUME AND EQUIVALENT STANDARD 8.2 TON AXLE NUMBERS ' 6/8

=====2:==m"====2========EMH—=:=::z:::::::::::z:::::::::::::::—::::

ERERRREERRRURE AR ER RN RERNRREREES

.*h_.ﬁ, e b on E e . . %
* RH - 16 (2i4 ~ DiDD) *

*******************************

YEAR OF CONSTRUCTION : 1943 YEAR OF REHABILITATION : 1976 ASSUMED OPENING YEAR : 1977
TRAFFIC GROWTH RATE o . DESIGN LANE FACTOR t 0.5
YEAR PASSENGER  FREIGHT o ) ESA CONVERSION FACTOR
~ 1981 3.8 5.2 HB MT HT

1982 - 1987 3.8 .2 . mememe meeees e
1988 - 2001 3.8 3.8 0.76 1.24 0.50

DAILY TRAFFIC VOLUME o N | EQUIVALENT STANDARD 8.2 TON AXLE NUMBER (ESA)  [UNIT : X 10601
1 YEAR | PC LB HER LT MT HT | HVY 1 AADT | 1 YEAR 1 HR CMT HT | HV |
| e = | == mmm e e e T A e O | R B el | o ——— |l e R e e e e e e }
| 1872 1 94 263 17 83 36 12 & 451 305 1 ° 1} a ! f
] 1973 1 103 237 178 102 48 62 1 308 1 750 1 - 1 j [
1 1974 1 137 269 237 117 118 31 3581 ‘8811 N N i !
i 1973 1 151 263 205 118 205 & 1 4161 948} b I i |
I 1976 1 130 214 172 138 138 40 1 33071 ‘8321 -} SR N - e | !
b 1977 1 195 373 209 362 166 24 1 39971 1329} 119771 29 (29 0 38 (- 38) 2 2y 1 89 &%)
I 1978 | 337 405 192 329 164 S1 1 407 1 14781 1 197811 27 (--56) - 37 L7-7%) -5 ¢ 7y 1 8% 138) |
| 1979 1 408 298 104 206 116 75 1 295 1 1207 | b 4979 1 14 (700 26 ( 101 7 ¢ d&) 1 47 ( 185) |
| 1980 1 404 293 119 241 134 56 ) 3091 1247 ) | 1980771 17 (- 87> 30 C 131) 5 ¢ 19y 1 5z ( 237) |
I 1981 1 400 288 133 275 152° 37 1 32271 12851 119811 18 (-10%) 0 34 (V165) I ¢ -22) 1 5% 292) |
| 1982 1| 252 232 129 320 144 I9 1 312 1 11167 f 1982°F 18 ¢¥123) 0 33 (198) 4 C 26) 1 55 ¢ 347) 1
I 1983 1 563 258 118 263 98" 58 | ‘27471 43587 19831 16 (1392 ¢ 22 (z2O) S5 ¢ 34) 1 43 390) |
I 1984 | 584 268 122 277 103" 61 1 2841 1415 1 1198471 47 (- 156) = 23 (243 6 € 37TY L 46 (0 438)
I 1985 t 607 278 127 291 108 - 4 1 29971 1475 119851 18 (T174) - 24 (287 & C 43)Y | 4B ( 4B4) |
I 1986 1 &30 289 132 306 114 &8 1 3141 153971 ) 198417 18 { 192) C 0 26 (-293) & ¢ 4%9) 1 50 ¢ 534) |
! 1987 1 654 300 137 322 120 71 1 328 1 1604 -1 CPU1987 10 19 € 241) o 27 (- 3z & ¢ -55) 1 52 ( 58&6) |
| 1988 | 4678 311 142 339 126 75 1 3431 1671 b-4988 10 20 ("231) 29 (349 C7 0 62) 1 56 ( 64%)
I 1989 1 704 323 148 352 131" 78 + 357 1 17361 Sr:1989 0 210 (0252) 0 30 ¢ 379) 7 ¢ 4693y 1 58 ( 700 |
! 1990 t+ 731 335 153 345 136 81 | 370:1 180114 119901 24 € 273) 0 31 (410D 7 0 762 1 59 759) |
I 1991 1 759 348 159 379 141 84 | 384:1 1870~ 174994 ) 22 72950 7 32 (T442) 8 (B 2 ¢ 8z1) |
I 1992 1 788 361 165 393 147 87 | 399 1 19411 199270 23 (318) .- 33 ( 475) "8 ¢ 92) 1 &4 ( 885 |
1 1993 | - 817 375 171 408 152 = 90 | 41371 20434 1 49931 24 (342 . 34 (509 .8 ( 100 } &6 ( 951) |
I 1994 1 849 389 178 424 158" 93 | 4291 20911 119941 25 €:367) 36 ( 545) T8 108) 1 69 ¢ 10200
I 1995 1| 881 404 185 440D 164 - 97 | 44671 2174 C14995 F - 26 (7393) 7737 (582) e (4472 L 72 . 1092y |
I 1996 | 914 419 192 557 170 101 | 44371 22531 11996 1 27 (420 - 38 (6200 9 126) 1 74 U 118660 |
b 1997 | 949 435 199 - 474 177 © © 105 1 48171 233970 0 14997700 28 (448) 0 40 ( 4603 40 ( 136) 1 78 ( 1244) |
{1998 {985 451 206 49z 183 - 1D9 | 4981 242671 0499871 29 (1477 L TH1 (0701) 10 ¢ 148) | 80 ( 1324) |
P 1999 1 1023 469 214 511 190 113 1 517 1 25201 11999000 30 (307> .43 (CT744) 040 ( 156) 1 83 ( 1407) |
| 2000 1 1061 484 222 530 198 117} 537 | 246441 1.-2000 -1~ 31 (538) - 45 (789 ‘44 C 167) 1 87 ( 1494} |
b 2001 | 1102 505 231 550 205 421 1 58571 2744 1 S 2001 1 32 (570) Ci46 (.835) - 11 ( 178) 1 89 ( 1583) !

MOTE § ¢ —‘CUMULATION SINCE ASSUMED UPENING YEAR

INITIAL TRAFFIC NUMBER C(ITN) ‘& DESIGN TRAFFIC NUMBER (DTN)
7 YEARS : ITN 43 DTN 17
14 YEARS : ITN 43 DTN 40

wron
o

— 114
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’ DAILY TRAFFIC NVOLUME AND. EQUIVALENT STANDARD 8.2: TON AXLE NUMBERS 7/8

e e et et et e e it e £ T e e e T A Lk e R M LN M N R O N S S T D L N M M ke e o S I T
R I T N R NN NN R R S S N D N N D N R R S S N N N SRR RRarr = r RS

**«*#***************************

* B ; *
# . RH -~ 25 {2071 - 01002 *
* : *

EEEEFEEREEEFERFERRRFEREEEX XL HREE

YEAR OF CONSTRUCTION @ 1974 - Ce e T T R ASSUHED‘OPENING‘YEAR-f 1977 .
TRAFFIC GROWTH RATE = : A B DESIGN LANE FACTOR : 0.5
YEAR PASSENGER FREIGHT e ‘ : ESA CONVERSION FACTOR:
- 1981 7.0 SuU T : HE MT HT

1982 - 1787 7.0 5.0 ' S e e ————
1788 - 2001 6.0 C 4,07 : : Co 0.75 1.24 0.50

DAILY TRAFFIC VOLUME S cel T T EQUIVALENT STANDARD 8.2 TON AXLE NUMBER (ESA) - [UNIT : X 10001
! YEAR 1 PC LB HB LT MT HT: -1 HY 1 AADRT 1 I YEAR | HB MT HT ! HY !

S mmemmm | e memmmm s mmmmm e e — e e fombmmm I [ I e | == t

| 1272 | 86 21 32 32 31 28 | 9211 2301 ! i | I
b 1273 | 87 23 33 34 41 30 | 4041 25071 } t ] I
bo1974 1 107 41 43 &2 77 63 + 483 1 3931 ] I { }
1975 1 138 135 54 124 106 70 | 2301 62571 | . | i
I 1976 1 143 &0 53 172 82 63 | 1281 573 1 ] i o oo i
I 1977 |+ 120 39 57 269 119 62 b 23471 &b2VI 11977 1 8 « 8 26 ¢ .28 & ( &) 1 &0 ( 402
| 1978 1 125 39 55 298 1562 60 1 277 L7391 ! 1978 ) & .. 4&) . 37 (63D 5 ¢ 41> 1 50 ( {0y
I 1979 | 102 &2 &3 © 280 247 265 | 3751 83941 - 1979 1} ? ( 25) 56 ¢ 149} & ¢ a1 71 ¢ 181
I 1980 1 127 59 59 “332 267 100 | 4261 TF44 -1 11980 1 & (-33) A0 179 g ¢ 2& 1 77T E38) |
I 12841 | 144 4é &9 270 152 41 | ZBZ L 7420 b-1981 1 10 ¢ 437 34 (213} & C 32y 1 580 ¢ 288 1|
I 1982 1 156 42 &9 282 285 132 | 4931 773 1 b 1982 | 10 ¢ 53) b4 (277 13 ¢ 45) | 87 ( 373> |
! 1983 1 151 33 &9 348 350 132 | 551- 1 1883 ) I 1983 - 10 ¢ 63> - 79 ( 356) 12 ¢ 57y 1 101 ¢ 4767 |
- 1784 1 162 a5 74 3465 367 139 1 5801 1142 | {11984 1 10 (- 732 83 { 43%) 13 ¢ 70> | 106 ¢ 582 |
! 1985 1 173 38 79 384 386 146 1 6141 1206 ) }-14985 1. 411 ( 8% 87 ( 52&) 13 ¢ 83) 1 141 C 693) i
t 1984 1 185 &0 85 403 405 153 1 4431 4271 | Fo4984 1. 12 (. 98) 922 ( 618) 14 ¢ 97) |+ 118 ¢ 811>
P-1987 + 198 43 70 423 425 160 1 6751 1339 | 1 4987 1 12 ( 108) ‘96 ( 744) 15 ¢ 412y 123 ¢ 9340
b 1988 | 212 4é @7 “hhh 447 168 | 7121 1414 1 1 1988 1 13 ( 121) 401 ( 815) 15 ¢ 127). 1 129  1063) |
| 1989 | 224 47 103 BT-¥s 4465 175 | 743 1 14781 I 1982 | - 14 ( 133D 105 ¢ 9200 16 ¢ 143y | 135 ( 11983 |
I 1990 1 238 52 109 " 4BO 483 182 | 7741 1544 1 1-1990 + 15 (130 109 (10292 47 ¢ 1607 1+ 141 ( 1339} |
I 1991 |- 252 55 115 - 500 502 1920 | 8871 16147 1 4991 1 16 ( 1866) 144 (11435 17 CA77) 1147 ( 14863 |
1 1992 1+ 267 58 122 520 523 197 1 B4 1 16871 I 1992 't 17 (183D 118 (1261) 18 ¢.195) |1-153 ( 1639) |
i 1993 1| 283 62 130 540 543 205 1 87871:1763 1 i -1993 i 18 ¢ 201) 123 (13847 19 ¢ 244).1 160 C 1799) |
i 1994 | 300 &6 137 - 56% 545 243 1 9151 1843 | 11994 1 19 (-220) 128 (1542) 49 ( 233) 1 166 ( 19652 |
1 1995 | 318 70 146 ‘584 588 222 1 95671 19281 11995 1+ 20 ¢(-240) . 133 (1645) 20 ¢ 253).1 473 ¢ 2138) |
I 1996 1 338 T4 154 408 611 231 1 9%&671:-20167 1 I 4996 1. 21 (261> 138 (41733) 21 ¢ 274) 1 180 ( 2318) |
i 1997 1 358 78 164 “ 632 436 240 1 10407123108 | 1.1997 | .23 ( 284) 144 (1927) 22 (.294)-1 189 C 23072 1
1 1998 1 379 a3 173 &57 b6 ‘249 | 10830 1.2202 1 11998 |- 24 (. 308) 1530 (2077) 23 (- 349) | 197 ( 2704) )
I 1992 - 402 88 184 484 658 259 { 14143171 2305 1 I 1999 1- 26 ( 334) 156 (22333 24 (3431 206 C 2910) |
{2000 1 424 73 195 - 711 715 270 1 1180 172440 | 122000 127 (3613 162 (2393) 25 (. 3468) | 214 ( 31240 |
| 2001 |t 452 99 208 740 744 281 | 12311 252271 1-2001 - 29 ( 370) 168 (25631 26 (- 394) 1-223 ¢ 33472 |

e A A= A Ay et e A e R g ———— i ——— — L A Y A S - s e v ek ad S S - . M I ErW ke W e frh W el dem S -o-—'--.——___._——-._-..——--.—..——_—_,“——.--——._————-.—-.-—-.--—-.——-__-...-..._——---—----—--——-—-——

' : T iR L S NOTE 3§ ¢ J = CUMULATION SINCE ASSUMED OPENING YEAR
INITIAL TRAFFIC NUMBER (ITN) & DESIGN TRAFFIC NUMBER (DTN) - s T T - :

7 YEARS : ITN 96 OTN 38

14 YEARS t ITN 96 DTN 39

non
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YEAR OF CONSTRUCTION ¢

TR B ot 48 ot e G B o AT et e S S T e i e e e R4 S T LMD e e o R S Sk e e g oy et e s e e

JDATLY: TRAFF1C VOLUHE AND EQUIVALENT STANDARD 8.2 TON AXLE NUMBERS

RN OEOE RSO RN R NS N S M e N S PRI N N T NS RS I N e R R R AR SRR RE DS

CERERERRERRERRARNRRRRR LR RRAR

* o - #*
-%: " RH - 27 £2140.- 041087} *
* - o : B

TRAFFIC GROWTH RATE.

1974 - - YEAR OF.REHARILITATION ¢ 1977
PASSENGER  FREIGHT
b.b 4.5
b.6 4.5
5.5 3.6
LE . HE LY MT. CHT: 1 HV 1 AADT
St et g e o ek 4t R Aem N At mm = e o e o - A et ian sl j ______ lgm;___
14 24 14 19 18 1 531 .95
14 24 14 19 10 1 1331 95¢
9 20 15 14 71 43 76
12 29 13 24 5 | 58 -1 1137
16 3z 28 20 21 b1i0. 149
=22 ¢ 031 26 53 ¢ 11+ 951 178
- 38 30 38 40 20 b 9wl 220
45 40 155 53 45 1 987 ) 264
" 37 30 : 95 54 65 1 1511 389
- 35 29 “74 &7 25 1 1211 29z
43 34 g1 91 .38 1 163 1 356
Tt 33 400 .- 115 42 1 1901 737
76 35 448 120 b4 1 199901 774
81 - 37 437 126 46 | 2091 813
86 40 454 131 48 1 2191 853
92 43 477 137 ‘50 . 23017 897
28 45 498 143 52 | 2401 941
103 oy 516 148 54t 250 1. 979
109- 51 1535 154 .56 1 2611 1021
115° 53 554 159 58 | 278:1:1062
121 56 574 - 165 60 1 281:1.1106 .
128 " 59 595 . 471 62 1 2921 1152
135 &3 &16 177 65 1 305 1:1200
142 66 638" 184 ‘b7 1 31711249
150 70 661 190 269 | 329111301
158 74 5685 197 S72 ) 34300:1355
167 78 740 204 75 ) 35711413,
176 82 736 211 I7 1 3701 1471,
184 86 7582 219 80 1 3851 1532
196 91 789 227 83 | 4011 1596

D kAl Ak i s A i Sy e o Y S T W W T S e Y A Y a S A WY e ey ey T TR - e e ek e b o e o A e e e Sk e

INITIAL TRA
7 YEARS
14 YEARS

FFIC

NUMBER (ITN) & DESIGN TRAFFIC NUMBER (DTN)
ITN 32 DTN 13
1TN 32 DTN 29

;116_

: **_*****_****;K-***,***-******_*******

ASSUMED OPENING YEAR. : 1978

DESIGN LANE FACTOR :'0.5

ESA CONVERSION FACTOR = -

APPENDIX 4.3,1

19

L 68)

211D

%)
-323
“HT)

94)
121}
1507
180)

243)
276)
3112
347)
384)
H23)
463)
505)
5482
593)
6392
&87)
737)
788)

PNNNNC T CCU U ULU S S LR O b

8/8
CUNIT : X 10003
-1 H¥ !
| e e e e I
b I
i- f
e |
i b
;J !
- I
231 15 ( i) |
-3y 17 «( 32y 1
931 23« 55) |
1121 21 ¢ 76) 1
1431 29 ¢ 105y |
48 1. 35 ¢ 1401 |
22y 386 ¢ 176) |
248 v 38 ¢ 2142 1
301 40 {  Z94) |
35): 1 42 2960 1
407 4 43 ¢ 3391 1}
452 .1 45 ( 3843 |
500 1§ 47 ¢ 431) |
5953 1 48 ( 479y |
40) | 50 ( 529) 1
65 | 53 ( 582y 1
72y 55 ¢ &637) |
78y I 57 ( 6%24) |
84 1. 59 ¢ 753) |
g1 | 62 ( 8153 |
q8) -1 64 ¢ 8791 |
105) | 66 ( 945) |
112 69 ¢ i014) |
1200 1, 72 C 10846 |

1 YEAR |- HE. MT

) mm———— |

e |
1 i
i 1
1 |
) [
i 1 R
11978 Fo 4 (o 4) 9 ¢
14979 17 & ¢ 100 10 «
171980 1 & (.14) 13 ¢
121984 1. 4 (. 18) 15 ¢
11982 - 5 ¢ 23> 21«
11983 'l 5 ¢ 28) 26 «(
11284 t - 5 (.. 33) 27 «
1-198% [+ 3 ¢ -38) 27 «
I 1986 1+ & (. 4&4) 30 ¢
i 1987 - & (. 307 31«
i 1988 1. & (- -54) 32«
1.1989 1I. 7 ( .63) 33«
121920 [+ 7 . (..70) o35 ¢
4991 1o 7 (77 348 ¢
1922 |- & (. 85) 37
1993 & ¢ . 23) 37 (
F:1994. | 2 (102> 40
I 4995 1 g (. 111> 42 (
14996 1 =10 (. 121> 43 ¢
11997 |- 10 . 131D 45 (
i-1998 {11 (- 142) A6
t 1999 . 11 (. 1533 48 (
- 2000 1 12 (:165) 50 ¢
i 2001 | 13 ¢ 178) 51 ¢
} =

CUMULATION

SINCE ASSUMED

OPENING YEAR



APPENDIX 4.3.2

APPENDIX 4.3.2 LOCATION OF VEHICLE GROSS WEIGHT SURVEYS

LAOS

ol
7\

LEGEND

Semesemen  NATIOMAL HIGHWAYS  ( Paved )
e PROVINCIAL ROADS { Poved )
PROVINCIAL ROADS { Unpaved )
— e SRAL ROADS  { Unpaved }
® CHANGWAT
. AMPHOE
—~+ —=+  BOUNDARY OF COUNTRY
~——-+~—  BOUNDARY OF PROVINCE
2,2096  HIGHWAYS , ROAD NUMBERS

A : Surveyed by DOH (1980)

: Surveyed by JICA TEAM (1984)

f _ sakron
K® NAKHON

Location No. Route Km Post

A 2 479 + 0
A 2 572 + 200
N A 12 8+ 0
o8 A 22 10 + 800
. ‘ .
CE 24 6 + 500
TAN SUM 2 m; CHIAM :
o 24 222 + 800
FHIEUN )
A 212 68 + 800
224 23 + 000
2071 2 + 000
304 121 + DOO
2160 3 + 000

0 510 20 30 40 30Km,
Iy )

KAMPUCHEA
S —117—



APPENDIX 4.3.3 GROSS VEHICLE WEIGHT DISTRIBUTION

(6-Wheel Trucks) : =

| ' - (L @y | ;
Gross Weight - . Location 1/ Tatal . Location " Total: (1) + (._2). b (D) +7(2‘).

(tons} pL D2 D3 D4 D5 D& D7 (Ho.) I iz_ f_‘ f_‘_ © (No.) ~Total (No.} |. Sharev(%)

3.5- 6.5 & .1 o 1 25 10 7 w2 _,_43,_ *-_3.23'7-'.'_
4.5- 55 5 3 5 1. 9 1 Sy 10 2.160
5.5 6.5 6 3 7 4 12 17 1 1 Bt BRI
6.5-7.5 7 9 2 5 8 3 3 " 30 1 1. 1 6695 "
7.5-85 8 12 2 3 13 7 2 2 4 1 1 42 9.071
8.5-9.5 ¢ 11 6 1 13 9 1 2 43 2 - 2. 45 9719
9.5-10.5 10 13 8 4 15 -9 3 2 54 3 UL O 57 12.311 ¢
10.5-11.5 11 ¢ 3 5 15 1 3 2 38 1 S g e 95037
11.5-12.5 12 5 7 1 13 12 2 31 5 ook 11 13 fzé 760 ' '12".'9’_59
12.5-13.5 13 3 5 3 4 4 2 a1 |6 T s ! S XA
13.5-14.5 16 4 4 2 10 12 1 3 36 4 i 2 s ek 9.503
14.5-15.5 15 6 2 2 2 12 P S 18 " 3,888
15.5-16.5 16 2 2 1 2 1 8 2 172 2 1 15 37240
16.5-17.5 17 1 1 2 | 1 1 3 TR
17.5-18.5 18 : 1 : _ 1 1 0,216
toral loaded 8L 40 39 101 SO 17 15 343 | 5413 32, 21 120 463 . 100

iPaged 305 256 274 421 336 64 62 17i-é_- i 9L 36 4B ks 219 ' T
Fupty ~Rate(%) 73 8% 8 76 85 73 76 0. | 41 .64 3352  4s

-118—

APPENDIX 4,.3.3

1/2

(HEAVY' BUSES)
- brogs Height LOCATION Total  Share
o TETﬁﬂg)” ;: E::;;;::::::;E:::;;:::::::::::::::::
"~ Range’ . Average 1 2 -3 4 {Ho.} ()
CLEE. 2
T . S
CAEES T 5
5.5-6.5 &
$.5-7.5 -0 7 . i I 0752
~7.5-8.5° .8 20 16 I Zh.BFY
3.5-95 9 e} 17 42 31.34%
S B L TR [ I 7 & 1 24 17,917
10,5115 1L 18 b 28 17.91%
11.5-12:5. 12 5 1 & A4
12.5-13. 13 .- o 1 1 0.752
Total Loaded” 83 0 L1: 134
‘Loaded +Empty B - 0 . 48 4 13
Eampty Rate (1) iy 07 0% 0% 4




GROSS VEHICLE WEIGHT DISTRIBUTION

(10-Wheel Trucks)

Gross Weight . . Location 1/ Téiil ~ Location ' Téﬁil (L) + (2) (LY + (2)
(tons)_. DL D2 D3 " D4 D5 D6 D7 (No.) JL J2 33 gj; (No.) Total (no.) Share (%)
7.5- 85 8 1 o 1 2 2 4 5 0.374
8.5-9.5 9 1 1 1 3 8 8 11 0.823
9.5-10.5 10 2 1 2 1 6 4 | 4 10 0.748
10.5-11.5 11 3 1 1 4 2 | 2 2 13 0.972
11.5-12.5 12 5 -~ 22 2 3 11 4 - 1 1 15. 1.122
12.5-13.5 13 8 3 "2 1 1 1 1 17 4 6 23 1.720
13.5-14.5 14 10 2 1 3 1 2 1 20 1 1 A 24 1.795
14,5-15,5 15 13 2 2 1 9 1 1 29 2 2 31 2.319
15.5-16.5 16 16. 5 6 1 3 7 1 39 | 1 2 1 4 43 - 3.216
16.5-17.5 17 22 8 -9 7 16 9 2 73| 1 1 74 5.535
17.5-18.5 18 37 12 -~ 9 16 42 25 3 144 4 2 6 1 13 157 11.743
18.5-19.5 19 68 22 8 27 76 28 4 233 5 2. 1 8 241 18.025
19.5-20.5 20 70 20 6 20 69 49 4 238 8 1 3 12 250 18.699
20.5-21.5 21 31 9 -2 9 15 31 3 100 10 11 22 43 143 10.696
21.5-22.5 22 11 4. 3 -1 15 1 1 36 2 2 38 2.842
22.5-23.5 23 7 3 .5 . 3 21 1 2 42 1 1 3 47 3.515
23.5-24.5 24 8 4 3 3 9 g 2 37 1 1 38 2.842
24.5-25.5 25 10 4 2 3 16 6 1 42 | 42 3.141
25.5-26.5 26 12 4 2 6 15 9 1 49 1 1 50 3.740
26.5-27.5 27 9 5 1. 9% 6 5 35 35 2.618
27.5-28.5 28 5 6 1 1 1 4 18 | 11 2 20 1.496
28.5-29.5 29 2 3 1 11 8 1 5 6 14 1.047
29.5-30.5 30 1 1 1 1 L. 1 5 0.374
30.5-31.5 31 1 1 11 2 3 0.224
31.5-32.5 32 | | | 1 1 1 10.075
32.5-33.5 33 . _ 1 1 1 0.075
33.5-34.5 34 0
34.5-35.5 35 _ | -0
35.5-36.5 36 | | - 3 3 3 0.224
Loaded 352 121 70 114 316 195 32 1200 54 20 60 3 137 1337 100
Total  roaded 4o5 4y 207 218 692 258 71 2153 94 29 94 12 229
+Empty ' _ : : : o :
Empty Rate(%) 26 48 66 48 S4 24 55 - 44 43 31 3% 75 40

—119—
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Share (%)

Share (%)

(6~ Wheel Trucks )

 APPENDIX 4.3.4 BAXLE LOAD DISTRIBUTION

80
60 ( ° Rear
\L /WNORTHEAST Region
_ 4 L .
20 . : _*.,
( Front )
0 — : -
2 a 8 o 12 14 T-3 18 20 22 24
Gross Vehicle Wsight (tons)
{10- Wheel Trucks)
80—+ : —
60 =
(_|Rear ) (Tandem)
40
- NORTHEAST Reagion|
20 -
O.- — V.I,. —
0 5 (o} 15 20 25 30 ¢ 35 40 .45

Gross Vehicle Weight' (tons)

APPENDIX 4.3.4

Axle Loud ;bis'ti':i'ﬁu't{ion:("/o)

Rear:

| Gross| 6-Wheal | 10~Whesl Gross | G~Wheel | 10= Wheel
Weight e Welght |-~
dend] Fo| R | F U} R (ten)| F R F B
2 | 528|472 2t |222|77.8] 167|833
3 | 462|538 22 | 21.8 | 782 | 16.0 |84.0
4 |420]580 23 | 214 i?e.s 15.4.| 84.6
5 |s90|610| .| 24 |'210{790]14.8} 85.2
& |3s0|840|a0]590] |25 | 14.4 ] 85.6
7 |340/66.0|38.2 618 26 140! 86.0
8 |32.0]68.0(35.4 646} | 27 13.8 | 86.2
o |305|69.5]33.1, s6.9| |28 | 13.6 | 86.4
10 280|710 |30.8|602| |29 | [13.3|as.7
I |280]72.0|28.9 7L 30 13.0 [87.0
“i2 |2r0] 730|270 730 31 12.7 | 87.3
13 | 26.5| 73.5|25.:5 [ 74.5 32 |- i2.4|87.6
14 | 260|740 |24.0] 760] | 33 12.2|87.8
15 {25.1 [74.9]22.7[ 773 34| j12a(880
l6 |24.2]75.8|21.4 [786 35 1.9 |88.1
17 |238|76.4]20.3 |79.7] | 36 1.8 |8s.2
18 |23.0|77.0]i9.2 |80 37 1.6 |88.4
lo {22.8|77.2] 18.3| 817 38 1.4 |88.6
20 |22.6|77.4|17.4 | 8286 33 n.s|8s.7
" 40 il.2 | 88.8
Note
F . Front Axle
R . Axle (8}




APPENDIX 4,3,5 AASHTO EQUIVALENCE FACTOR

Pt = 2.0, SN = 2.0

Axle o

Load - Single Tandem
(tons) - . Axle S Axle.
0.91 0.0002

1.81 0.003

2.72 0.01

3.63 0.04

4.54 0.08. 0.01
5.44 0.18 0.02
6.35 0.34 0.03.
7.26 0.60 0.05
8.16 1.00 0.08
9.07 1.59 0.12
5.98 2.44 0.17.
10.89 3.62 0.24
11.79 5.21 0:34
12.70 7.31 0.46
13.61 10.03 0.62
14.52 13.51 0.82
15.43 17.87 1.07
16.32 23.30 1.38
17.23 29.95 1.75
18.14 38.02 2.19
13.07 2.73
19.98 3.36
20;88 4.11
22.24 4.98"

Source: AASHTO Interim Guide for Design of
Pavement Structures,_lB?Zi

—~ 121 —

AXLE LOAD ( TON)

APPENDIX 4.3.5

35
30
25 /
20 A
i5 7 /
TANDEM |AXLE
10- '
///, ——SINGLE AXLE
-5 ”””,:://///’////’
.00} 0.001 0.0 ol 1.0 10.0 1000

EQUIVALENCE FACTOR
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APPENDIX 4.7.1 INDICES FOR EACH COMPONENY OF VOG- ON DIFFERENT CLASSES OF ROADS AND DIFFERENT SPEEDS (REHABILITATION)

: o . . INDICES ¢ OIL (DIFFERENT SFEED & RUOAD CLASE)

INDICES : FUEL (DIFFERENT SPEED % ROAD GLASS) 3 o
oo T e e -'fbﬁff"”fiufbxbg§fﬁwﬁhidgj . : Lt :  __”(UNIf 74 TO BATIC VALUE)Y
VEHICUE  RUAD : SPEED (KPH) . ' ‘ _ VEHICLE  RoAD . _ SEEED " (KPH) :
TYPE CLASS 10 14 P4 B2 40 48 . S6 A4 TYPE CLAS:E 10 14 4 32 40 . 4% S6 &4 - =
Y 450 . 115 10 9 &7 9588 99 98 mew | 103 . Y B 100 100 100 . 10D 1007100 100, 100 100 =2 100
Pz By 130 143 103 42 By &3 Be v 94 1eo 05 ' PC BY 108 102 108 C10R 103, 105 103 103 108 103 105
(©) 170 150 . 133 119 111107 (106 408 .1E7 123 ;135 (3) 143 143 143 143 143 - 143 143 143 143 143 142
: = At ettt s S S == — D e mmm— e mme s o
A 120110 99 &7 85 &% 87 192 sax 110 (120 () 100 100 100 100 1047160 100 100 =sx 100 - 100
Ui 8y 120 110 % ms = 8% &y s 110 1o LB (B) 108 102 108 103 108 108 108 103 108 103 103
: (@ 153 140 195 111 104 104 105 105 121 134 148 ' (G) 160 160 160 160 1407140 160 160 146G 150 160
““““““““““““ e TmEe T oTT e —"E—“--'—“" —— "':-"'_'“‘ SeAmmm R "E"'"'"'" TTTtTTT - X . . 5 : R 5153
LAY 190 160 132 102 $A 90 8% 192 sex 111 (176 (A) - 100 100 100 100 100-.100 100 100 =2 100 - 10
- (Bl 190 160 132 102 bi 20 8% s 190 111 124 - HE (k) 102 103 108 108 102 108 108 108 103 108 108-
(C) 233 243 16 159 12@ 130 128  i33 147 163 137 ' (). 160 16D 140 160 160° 160 160 160 160 160 140
Ay 120 110 3¢ 89 55, 85 A7 92 sax  110° 120 - ' . (AY 100 100 100 © 100 100 100 100 100 #x¥ 100 100
o By 120 110 99 89 . 85 83 &7 o0 1on 110 .120 - LT (BY 102 103 1102 108 105 102 10z 102 108 108 {0
) 53 140 125 11t 10& 104 105 107 121 134 (148 : ) 160 140 160 140 180 160 140 140 140 150 . 1é0
- —m—e e ; " ~— — T (A) 100 100 100 100 100.. 100 100 100 *e# 100 100
(A) 190 160 132 108 P& PO 8P 92 === 111 (126 s
- (51 190 120 133 108 o6 0 85 o5 1on 111 l1ee - Mt (B} - -108 105 108 108 102 103 103 108 103 108 105
(5)  Zas 243 16 159 128 120 128 123 147 143 157 iy 160 160 160 160 160, 160 160 1460 160 160 140
‘‘‘‘‘‘‘‘‘‘‘‘ TTTT mTTT mTTe e —eTe e - j;_— . T T _? - = R 30
7y 190 160 132 102 & 90 22 92 s 111 126 . L 100 100 100 100 100 100 100 100 w#x 106 100
ar B 1o 166 195 ton  oe on =y o s oM . HT (B) . 105 108 102 10% 108 108 102 103 102 103 103
by 293 245 19 199 198 126 198 195 14y 163 14 (C) 140 160 160 160 180 140 150 180 160 160 180
NQ.TE . I T o L L NOTE -
[13 ROAD CLASS & (A = G000, '(B) = FAIR, (0) = POOR LL1 ROAD CLASS @ (A) = G000,  (BY = FAIR, (0) = FOOR
C (21 “=ez* = 100% (CORRESFONDS TO BASIC VALUE)

23 “=xx" = 100%  (CORRESPUNDS 70 BASIC VALUED

INDICES . TIRETAND'TUBE (DIFFERENT'SPEED{& ROAD'CLASS{ o INDICES 3 REPQ;R AND MAINTENANCE (DIFFERENT IFEED & ROAD CLASS)
- SUNIT 2 4 Ta BRIIC VALUE)

CUNIT z % TO BASIC VALUE) L . i i -

YEHICLE rRoab F o épEgn (KPHY ) VEHICLE RGQD . SFEEDR (KPH)
TYPE CLASS 10 16 24 320 40, 43 S& 'f;;"‘;;"‘;;"f;;‘ ' TYPE CLASE 10 16 24 32 40 43 5& &4 72 30 8%
- {A) LR =t él &7 i7$ a9 =ws 1§4 129 149 173 (A 112 i102 FR 9 o3 ai as | 30 F6H wwE (0T
FC (B} &% &9 7z 82 92 105 112 135 152 174 201 . FC (B). © 1246 114 104 94 28 26 0 = 102 104 1117
o B (53] 145 147 150 i35 163 173 192 206 220 240 ;2§7 . g8 172 175 199 144 134 131 13F 146 1546 162 170
L S2. S8 6l &% 78 99 wmx 114 127 149 173 (M) 120 109 99 90 87 95 90 95 exs 105 110
LB 3 &% A9 7T 22 92 105 118 135 152 176 201 LE (B) - 130 - 1157107 97 . 94 92, 97 103 105 11T 119
() 185 147 150 159 163 172 192 206 220 240 267 _ () 205 136 165 154 147 145 1S4 162 171 1830 123
(A S2 =R &1 &% 73 8% ®Ew 114 129 149 173 (A) 152 132 115 %4 83 79 95 S0 =ss 111 122
HE (B} &9 &% 72 & 92 105 : : - HE (B) 169 147 12€ (104 .92 82 P4 100 111 123 135
w) 145 187 150 159 168 173 (C) P75 2By 203 1707 1500 143 154 (163 181 201 221
A 5 S8 61 ‘&9 73 @7 (AY 120 109 9% 90 87 85 F0. 95 %x* 105 110
LT (B) © &%, &% 72 52 .92 105 LT (B} 120118 167 97 94 . 92 ¥7 103 108 I1Z 119 -
(C) 145 147 150 {59 1dd 178 () 205 126 147 154 149 145 154 162 171 180 129
Ty 52 53761 &9 78 89, swx 114 129 149 173 . (A) 152 122 115 %4 83 79 85 90 mxx. 1il 122
HT (E) 69 &% 2. 82 92 1057118 135 152 174 201 ' MT (B} 169 147 128 104 92 2% 94 100 111 123 135S
{3 145 147 150 -1S?. 168 173 192 206 220 240 267 . ) 273 237 203 170 130 143 154 163 1851 201 221
tA) S8 52 61 &9 jé ‘8 erEx 114 129 147 173 . (A) 192 132 115 24 83 77 85 Sy e 111 12
HY {B) -] &7 7z B2 2 105 112 135 152 176 1201 . . RT [§:3 147 147 123 104 2 j=ie] 24 100 111 123 135
=) 145 147 150 159 1&8 178 - 192 206 220 -.280 257 - () 275 237 200 170 150 143 154 163 131 201 221
NUOTE . . . . P :r.,_ - Lol - e . NOTE ~ .
[11 ROAD CLASS = (A) = GOnD.  (BY = Fg;gf'*(t) = pPOgR -t : [1J ROAD CLASS : (AR) = OO, (B} = FAIR. (C) = PR
[21 . "###" = 100% (CORRESFONDS TO BASIC VALUE)

[2] "=xs* = 1004 (CORRESFONDS TO BASIC VALUE)
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INDICES 3 DEPRECIATION AND INTEREST (RIFFERENT SPEED & ROAD CLASZ).

. INDICEZ t OVERHEAD : (DIFFERENT SPEED % ROAD CLASS)
N ' . . SUNIT & % TQ BASIC VALUE)

. _ (UINIT & % YO BASIC VALUE) _ ) :
VEHICLE  R0DAD SPEED (KPH) VEHICLE = R0DAD SPEED (KFPH)
FYFE. C CLASS L0 - 147 24 - 327 a0 4% 567 a4 720 80 aa TYPE  CLASR 10 14 24 327 AD 4@’ T4 &4 72 HO 3%
ta) 100 100 100 100 100 . {00 ®xx 100 100~ {00 190 (8) 434 310 233 174 140 116 xx=x BE 77 70 64
P (B) 104 104 104 104, 104 104 1034 104 104 104 104 FC (B} 434. 310 I3 174 140 116 100 S5 77 70 44
() 141 139 137 135 131 122 125 111 100 %0 s () 434 F10 233 174 140 1146 100 @8 77 70 44
thad A4 bee - 189 155V 151108 wwe 91 82 75 &3 (A) 424 310 2F3 174 140 116 =ss 3T 77, 70 A4
LB (E) Z63 279 200 1£3 140 122 107 7 s¥ 80 73 LB (B) 434 310 233 174 140 116 100 23 77 70 &4
() 4¥3 33 233 E2F 195 140 136 #1710z 88 77 () az4 310 2FP 174 140 1i6 100 E® 77 70 &4
B vy sme 270 190 15& 132 115 kx93 @3 75 48 (R} 434 210 233 174 140 11s ==x B8 77 70 LA
HE $:}) 275 235 o2 147 141 123 108’y &2 81 73 HE (B} 434 F10 223 174 140 116 100 83 177 70 - &4~
() con  s9e 2@ 236 201 164 133 119 104 FO0 73 () 434’ 3O . 233 174 140 116 100 83 ¥ 70 &4
_______ (y mma ama 187 152 125 112 s s6 @1 74 &3 tA) 434 310 233 174 140 116 wxs ¥R 77 70 64
LT (B) 245 741 195 157 135 1% 103 71 85 78 71 LT (B) 434 310 233 174 140 ile 00 .88 77 70 44
() 476 -343 262 203 174 147 {23 1100 95 &% 72 (C) 424 310 233 174 180 1ie 00 & 77 70 &4
Ay 3%& 270 190 156 132 115 w*xx 93 2 75 8 (A) 434 F10 P33 174 140 116 wxs  §3 77 70 &4
MT {8y 275 285 202 187 1417 123,102 F 3y . &1 7E MT (B) 424 F10. 5233174 1640 (1167 100 =3 77 70 L4
) S0S 395 2F7 256 201 184 138 119 104 ¥0 73 A 434 210 283 174 140 11& too. 33 7Y 70 &4
ta) 256 270 1700 156 132 115 *2x 93 @3 75 &3 . (a) 34 310 23T 174 140 116 exx SR 77 70 &4
HT (8) w75 2@5 20T 187 141 12F t02 PP 89 81 7@ HT (B} 4z4 =10 233 174 140 116 100 =% 77 70 &4
(c) S0S 395 299 236 201 164 . 132 119 104 0 V2 w 434 310 233 174 140 116 o0 53 77 70 &4
NOTE. B e . NOTE S,
©L1] ROAD CLASS @ (A = Goon,  (BF = FAIR, () = POOR (1} FROAD CLASS & (A) = GdD.  (BY = FAIR., {Q) = POOR
(21 "=zzs" = 100% {(CORREZFONDS TO BASIC VALUE) 21 twxs" = 100%  (CORRESFONDS TO BASIC VALUE)D
INDICES ¢ CREW (DIFFERENT SPEED & ROAD CLAZE)
(UNIT ¢ % T BASIC VALUE)
VEHICLE  ROAD SPEED (KPH)
TYFE  CLASS 14 24 32 40 438 56 &4 72 20 &
(A) Se0 350 233 O17S 140 117 sxx @3 72 70 A4
FC (E) Se0 350 233 1¥S 140 117 100 S8 7R 7D b4
3] 560 350 253 175 140 117 100 &3 073 70 44
(A) 560 2350 23T 175 140 117 =sr €3 73 70 &4
LB {B) A0 SO 223 175 140 117 1000 8= 78 70 &4
) SE0 35O I3 175 14D 117 100 8B 73 7O 64
(Al 40 350 233 175 140 117 eex 83 78 70 64
HB (5} 48 SO 233 1YS 140 117 100 &% 78 70 64
) &0 3TO° 233 175 140 117 100 83 73 70 64
_ TS Se0 250 233 175 140 117, sxx 83 73 70 b4
LY (B) S&0 3%0 233 175 140 117 100 =e 72 70 44
(o) an 350 233 175 130 117 100 &30 .73 70 &4
(A) 560 350 233 175 140 157 wxkx 33 78 70 64
MT (E) 540 350 23% 175 140 117 100 @3 7B 70 44
(C) S60  3%0 233 175 1407 117 1Q0 =13 73 70 &4
A AQ 3O 233 17T 140 117 swe 83 T3 70 64
HT %:3} Sen S0 233 175 140 117 100 8% (78 70 64
) SE0 350 233 175 140 117 100 =3 73 70 &4
MOTE - : o _
£11 ROAD CLASS : (A) = 000D, (B) = FAIR, (2) = POOR
(21 MEean

1007 (CORRESPONDS TO BASIC VALUE)
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APPENDIX 4.8.1 METHOD TO DETERMINE OVERLAY THICKNESS
Asphalt Institute Method

- For a given design -1ife (L), cumulative ESA-(N) is obtained
by referring to Appendix 4.3.1. '
~  Design traffic number (DTN) can be obtained by the following
formula: - - - | .
DTN =”'5.6804"x10‘5 % N'-"o.saaai:

- Overlay thlckness (TA) can be read from FLgure 4, 5. 1 corre-
sponding to DTN. : , : -

DOH (California)eMethod5
-  Cumulative ESAT(N) can be oﬁtaihed eeiabove.

~ Cumulative ESA (N) can be converted to ESA' by the following formula:

' .
ESA = N x (2200)%
2268

where, N : cumulative number of equivalent 8.2t standard axles

ESA' : cumulative number of equivalent 4.5t standard axles

{See section 4,5.2)

- The allowable deflection of 2-inch asphalt concrete (Da)

is as follows:

Da - 9.0881 ESh ~0.1626
- Percent reduction in deflection (P) is calculated by the
folloWLng formula:

P . Dd - Da x 100 (%)

Dd

- From Figure 4.5.4, thickness to be increased id-gravei eddifaient

is obtained by applying the percent reduction:in deflection.

- Required overlay thickness is calculated by transformlng the

increase in gravel equivalent to dlfferent layers of new

surface by using the following conversion factor:

Thickness of asphalt concrete = 0.5 of gravel equivaleﬁt'

APPENDIY 4.8.1
APPENDIX'4.8.2 DETERMINATION OF DESIGN LIFE APPENDIX 4.8.2

Asphalt Institcte Methcd

- From the given design deflection (Dd) and overlay thickness (TA)’
‘deteimine DTN3by'means'of Figure 4.5.1.

- From DTN, cumulatlve ESA (M) can be obtained by the following

formula~

(DTN + 0.6444) /.5.6804 x 10°

- The desigh 1ife (L)-cen be cbteined from the N value.

'DOH (California): Method

- Aephelt'ccncfete:oéerlay'tﬁickﬁess”is converted to aggregate
thlckness Percent reductlon in deflectxon (P} can be cbtained
-by Flgure 4, 5 4

-  From the percent reductlon deflectlon (P) and the design
deflectLon (Dd) , the allowable deflection (Da) can be obtained
by using the following’ formula:

P = Dd = Da x 100 (%)

Dd

- From the given allowable deflection (Da), the cumulative ESA

{N) can be obtained as follows:

N = 73468 pa~8-1°

-~ Design life (L) can be determined by conversion from the

cumulative ESA.
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'APPENDIX 4.8.3 OVERLAY DESIGN & OVERLAY TIMING -AND THICENESS

e e Ao Gk e Al . o e e 7 e e ok ik A Ak o e e o e ke Y L T R ALY Yt S} e iy e U8 M Y Rt G i M s e

STUDY ROUTE & RT — 224 (224 - 0100) -
STUDY LENGTH : 10 #M ° WIDTH OF ROAB @ 6 M SURFACE TYPE : aC

vt st . S o oo S R AR R T s e e i e tew e pm e oo g o B D I IR T O o T S SR M A o e e T T = = ==

OVERLAY DESIGN

15T QVERLAY - . 2ND QVERLAY

_ : S _ o ~ CUMULATIVE . o _
SECTION . PSI DEFLECTION ) .. NO..0OF ESA - o s _

: A : ] S o .. SINCE.1985 DESIGN  YEAR OF  CUMULATIVE . OVERLAY.  DESIGN YEAR OF CUMULATIVE OVERLAY

METHOD =~ TILL FsI=2 PERIOD OQOVERLAY N, OF ESA  THICKNESS PERIOD OVERLAY NO. OF ESA THICENES:S

(M) - (X 1q0dy o (X 1000y {MM) S (X 1000) (MM)
10- 11 4,04 DM = 0.344 Al 127,528 - -
(. 956 )} D= 0,485 DM 49,447 - -
11— 12 3,47 DM = Q0,320 Al 1705715 - L
(1033 Do = 0,491 DM 77,082 - -
12—~ 12 .52 DM= 0.294 Al 72,251 - -
{1497 } DD = 0.51&  DOH 71,501 - —
13- 14 2.9% DM = 0.403 Al 58, 109 - -
(2597 3y DD = 0.42% DOH 14,2862 - -
14— 1% 2,78 DM = 0,467 Al &o 220 - - ; _
(2935) Dh= 0.291 DOH L02 7 1957 2,291 - 50 _ _ L
_ 4 1927 1,369 35 & 1971 2,027 35
15~ 14 .24 DM = 0,514 Al 22,754 - - o '
(2877) DD = 0,424 DOH 3,215 - -
16— 17 z.20 DM = 0.532 Al 14, 613 - _ -
(2438 ) D0 = 0.752 DOH 2,594 - -
17— 13 Z.4% DM = 0,448 Al 42, 009 - -
(2872 ) DD = 0.621 DoH 9, 632 - -
18- 19 Z.43 M = 0,%5t Al 47%,171 - -
(1279 o= 0.3£2 DOH 349, 581 - -
19— 20 3.8 DM = 0.297 Al 237,187 - -
{1588 ) DO = @.434  DOH 124, 642 - -
NGQGTE
Cil ¢ Y ¢ RUOUGHNESS - _
L2l DM @ MEASURED DEFLECTION (ADJUSTED RY TEMPERATURE)
() Do : DESIGN . DEFLECTION {AVE. + 1.5 # SIGMA)
[41 > ## @ OVERLAY DESIGN LIFE IS GREATER THAMN #% YEARSZ.
[=1 — : OVERLAY I3 MOT REQUISITE.
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(OVERLAY DESIGN : ﬁVERLAY TIMING AND THIEhNESS__,L
STUDY ROUTE : RH - 21 (304 ~ 0O%04) .
STUDY LENGTH : 13 KM _NIDTH OF ROAD ¢ 7 M SURFACE TYPE 3 AC
EXISTING PUNBITIDN o ) OVERLAY - DESIGN '
———————————————————— DESIGN o s e - e e s e e e
. CUMULATIvE_]' 15T OVERLAY 2ND UVERLAY
SECTION  PSI- DEFLECTION NO. OF ESA  ————=——- ~— o i e e e e e e e
' o ﬁ  SINCE 1935j_uE“IuN YEAR OF CUMULATIVE  OVERLAY. DESIGN YEAR OF CUMHLATIVE KIVERLAY
s o0 TILL Fal= 2 PERIOD . GVEELAY NO. OF ESA  THICKNESS PERIOD OVERLAY NO. OF ESA  THICKNESS
(MM} X luna) o (X 1000) "= (MM) (X 1000) (MM
120-121 2.81 DM = 0.32% . 154,457 - -
(1192) DD = 0,597 672123 - -
121-122 2.87 DM = 0.181 1,879,510 - -
{ 946.) DO = 0.317 2,841,620 — -
i22-123 2.8 DM = 0.13% 1,690,060 - -
( 1106.) DO = 0,372 2,274,080 - -
123-124 3.71 DM = 0.142 5,243,440 - -
( 990) DD = 0.255 LOH 12: 141,700 ~ -
124-125 F.93 DM = 0,196 Al 1,352,470 —~ -
( 994 DO = 0.302z DOH 1,634,000 - -
125-12¢6 275 OM = 0.208 Al 1,144,130 - -
( 1535) DD = 0.27% DO 1,279,120 - -
126-127 3.87 DM = 0.234 AI 644,761 - -
¢ 1091) DD = 0.427  DOH S46, 243 - -
127-128 2.58 DM = 00261 AT 405,373 - -
( 1371) DD = 0,435 DOH 276 462 - -
128-127 3.61 DM = 0.225 Al 751,272 - -
{ 1501) DI¥ = 0.403  DOH 453,537 - -
129-130 2.20 DM = Q.1%% Al 474,042 - -
( 2337y DO = 0.Z72 DOH 560,552 - -
130-131 F.700 DM = QL3115 AT 186,296 - -
( 1159) DD = 0.471 DM 27,109 ~ -
121-132 ° Z.98 DM = 0,430 AL 44,774 - -
( 2269) DD = 0.49% DOH 10,997 - -
132-133 3.05 DM = 0.249 Al 110,654 - -
( 1946) 0D = 0.541 DOH 41,752 - -
NOTE : '
11 ¢ ) ROUGHNESS
£zl DMt MEASURED DEFLECTION (ADMUSTED BY TEMPERATLURE)
£3) DR @ DESIGN  DEFLECTION (AVE. + 1.5 # SIGMA)
[4) > ## : OVERLAY DESIGN LIFE IS GREATER THAN #% YEARS.
[53 ~ & OVERLAY IS NOT REQUISITE.
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" QVERLAY DESIGN : OVERLAY TIMING AND THICKNESS

STUDY ROUTE 3 RH — 22 (2023 — 0100)

STUNDY LENGTH @ 2 KM WIDTH OF ROAD ¢ S5 M SURFACE TYPE @ PM
EXTSTING CONDITION. o L . . L .. OVERLAY DESIGN
T OESIGN o e i ot e e e e e e i e e et s
_ R o S CHMULATIVE . . . . o 15T OVERLAY , S 2N} OVERLAY
SECTION  PSI 0 - DEFLECTION. S NO O ESA L e e e e e —— e e
L - R . ... - SINCE 1935 DESIGN. YEAR OF CUMULATIVE = OVERLAY.. DESIGN YEAR OF CUMULATIVE  QVERLAY
_ METHZ2D TILL P3I=2 -PERIDD OVERLAY NO. OF ESA THICKNESS PERIOL OVERLAY NO. OF ESA THICKNESS
(MM) \ o (X 1000) - : . (X 1000) (MM) , (X 1000) qyied)
- 1 2.82° DM = 0.602 Al 10,062 - -
(4393) DO = 0.817 ! 1.221 - =~ -
1- 2 2.71 M = 0.4635 Al 2,273 C- : -
( 35977 Db = @,%01 oH 200 ~ -~
2 3 2.57 DM = 0.738% al 2,577 - —- - :
{3780) 0o = 1.07& DoH 172 7 1954 775 =55
q 1986 424 S 5 1970 . &322 s
I~ 4 2.83 DM = 0.572 Al 12,440 - - : : _ :
(2288 DO = 0.770 DOH 1,879 - -
4— 5 2,70 DM = 0,552 AT 13. 315 - -
({2675) Dt = OQ.758  DOH 1,917 -~ - _
5— & 2,68 DM = O0.7&7 Al L2208 - - _
{ 3640 ) 1NDh = 1.02& DoH 230 7 1987 207 a5 :
: = 1937 574 as & 1992 a54 25
L— 7 2.74 DM = 0.&52 Al S b1Z - - R .
{ 3828) DB = O0.335 D0OH 519 i4 1220 2,037 - 35
7- 5 2,87 M = 0.S82 Al 11,730 - - :
( 3432) 10D = O.747 poH 1,525 - -
M3TE
L1131 ¢ ) ¢ ROUGHNESS . o _ ]
[21 oM : MEASURED DEFLECTION (ADJUSTED BY TEMPERATURE)
£21 nn : DESIGN  DEFLECTION (AVE. + 1.5 # SIGMA)
£41 > #% ¢ OVERLAY DESIGN LIFE IS GREATER THAN ## YEARS.
£33 - : OVERLAY IS NOT REGUISITE.
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OVERLAY DESIGN DVERLAY TIMING AND THIChNEu
STUDY ROUTE T RH — 5 (201 — 0102)
STUDY LENGTH @ 17 KM~ WIDTH QF ROAD ¢ & M ~_ SURFACE TYFE : PM
EXISTING CONDITION = S S IR DVERLAY DEﬂIhN ,
“'-e.*':‘nESIBN T A — -
: : R CCUMULATIVE ~  F . 15T GVERLAY el e & DVERLQY
SECTION Pel” DEFLECTION NI, OF ESA T oo i e - B e
o ' ' SINCE 1985 SIGN  YEAR OF  CUMULATIVE OVERLAY  LESIGN YEAR OF _LUMULATIVE OVERLAY
- S METHHD TILL PoIRZ PERIGD UVERLAY N, OF ESA THICKNESS PERIGD OVERLAY NO. OF ESA  THICKNESS
UMM T X 1000) e S X 1000) (D ' } (X 1000) (MM
20— 21 2,67 M = o.zqz""nl ' L93,621 ' - -
( 2361 DD = 0,354 DOH 171,037 . -~ -
21— 22 2715 DM = 0,382 Al 109, 488 - -
( 2979) DD = 0.49%  DOH 40, 691 - -
22— 23 .52 DM = 0,314 Al 121,417 L -
( 2216) Db = 0.421 - DOH Q4,198 - -
23~ 24 .72 DM = 0,289 Al 233,759 - -
{ 2713) LD = 0.452  DOH 128,895 - -
g 25 2.23 DM = ©0.256 Al 470,320 - - -
( 2964) DO = 0.5%5 DOH 297,507 - -
25— 26 .22 - DM = 0.330 Al 145,737 - -
( 2839) DD = 0,514 DOH 61,855 - -
2E— 27 2,63 DM = 0.339 Al 142,575 . - -
( 2718) DD = 0,475 DOH Sfa 716 - =
27- 28 3.42 DM = o0.280 Al 299,408 - -
{ 3288) BD = 0.3269 - DOH 177,568 - -
28— 29 .37 DM = 0,222 - Al 447,042 - -
( 2713) Do = 0Q.%13  DOH S57.474 - -
29— 30 L1000 DM = 0Q.3244 Al 118,806 - -
( '3597) Dh= 0,451 DAH T A& 1827 - e
20— 31 .52 DM = 0,377 Al Sb, 582 C - -
( 3408) oD = 0.524  OOH 28,114 - -
21— 22 Z.12 0 DM = D/212 Al 178,130 - P
( 4060) DD = ©.490 DOH 2, 923 - S
2F— 33 3.44 DM = 0,280 - Al 797517 - s =
{ 1839y OO = 0O.412 DOH 177,548 - -
Zm— 34 2.02 DM = 0.51% AL 20,425 .- -
¢ 3775) DO = Q.74%2  DOH 2, 404 - —
34— 25 3.56 DM.= 0,488 AT 275 &40 Co- -
{ 2988) DO = 0,411  DOH 5,723 - -
25— 2 3.27 DM = 0,437 AL 45, 044 - -
{ 3423) DI = 0.720 noH 10,799 -~ -
26— 27 2,25 DM = 0.526 Al 20,298 S~ -
( 3717) ph = 0,772 LOH 3,432 - -
cy Se 2.31 DM = 0.523 AT 21,274 - - -
4577 y 0O = 0,842 DOH 35200 - -
R~ 3T 2,09 DM = 0,447 Al 29,294 - -
{ 36300 DD = 0.701 DOH 8,941 - -
NGTE
{11 ¢ ) @ ROUGHNESS
[z1 DM MEASURED DEFLECTION (ADJU“TED BY TEMPERQTURE)
21 D : DESIGN DEFLECTION (AVE. + 1.5 # SIGMA)Y
41 > #% @ OVERLAY DESIGN LIFE IS GREATER THAN ## YEARS.
s — 3 OVERLAY IS NOT REGQUISITE.
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' QVERLAY DESIGN @ DVERLAY TIMING AND THICKNESS

STUDY ROUTE 3 RH — 12 (207 ~ 0202)
CSTUDY LENGTH ¢ 10 KM © " "WIDTH OF ROAD 't &.2°M ° ' SURFACE TYPE @ DT/8T

min ol mils i s At e e o e S A Al s g M M M ek i s o RS ) RN e e S e o Bid e St e s ol A A o e i e e 3o e

CEXISTING CONDITION ... OVERLAY DEGION
T I R e e DESIGN : — _ Lorn -

2ND OVERLAY

L o . CUMULATIVE "o 18T OVERLAY . e
SECTION P51 DEFLECTION © N, DOF ESA S S LSO Claeiaiil 7
' S o Y URINCE T1985 DESIGN  YEAR OF TUCUMULATIVE | OVERLAY.  DESIGN  YEAR OF  CUMLILATIVE — OVERLAY
METHOD  TILL PSI=2

CPERIOD OVERLAY N. OF ESA  THICKNESS PERIGD. OVERLAY NO. OF ESA  THICKNESS

(MM) (X 1000) (X 1000) MM o (X 1000) (MM)
492-4587 1.5 DM = 0Q.87% Al 0 13 19es 1,095 5
( 4132) DD = 1,304 [OH .0 7 1985 ' . 493 a5 .
. L 4 T o Zes 55 = 198% L 230 40Q
49490 1.50 DM = 0.70% Al o 0 14 19ms 3. 554 35 - o
{ 5494) Do = (.?4%  DOH w0 1z 1725 =y 4 25
490-471 1.66 DM = 0,504 Al 0 14 1985 4,951 =
( 4977) po = 0.892  DOH S0 14 1935 1,304 35
491492 2.74 DM = 0,691 Al 5,258 - - N
( 4282) pD = 1.037  DOH - 47z 7. 1971 T 634 50
- . ' ' ' _ 5 1971 L. 803 35 = 1996 593 35
492-493 2.26 DM = 0.58% Al . 7,241 - - o ' -
( 4762) DO = OQ.911 DBOH - 1,032 - -~ ,
A92—494 2,20 DM = 0.744 AT 1,492 - - :
( 4997) DD = 1.19&6 DOH 103 7 1726 -1 A0 -
4 iyan o 27E 40 .4 ize0 - 248 35
494495 1.59 DM = 0.730 Al 0O > 14 1955 1,623 5 o . o
( 6112) DD = 1.176  DOH 0 7 192 4% S5
4 1958 263 40 = 1989 377 35
475-49& 2.25 DM = 0,84% Al 2,910 - - .
_ { 5166) DD = 1.014 DoH 268 ] 1935 817 S
496—4%7 1.98 OM = 0,427 Al o > 14 1785 A5437 =5
, ( 4437) DD = 0.91% DOH _ Qo 14 19385 B e Bec 35
497-49¢ 2.17 oM = 1,118 Al -3 | 7 1955 562 T 45
_ - = 1933 376 35 7 1973 L7% e
( 4369) DD = 1.723 DOH & 7 1985 492 155 o
4 1955 268 130 2 1999 230 S0
NOQTE '
L13 ¢ ) ROUGHNESS :
[z DMt MEASURED DEFLECTION (ADJUSTED BY TEMPERATURE)
£33 DD : DESIGN  DEFLECTION (AVE., + 1.5 # SIGMA)
(41 > #% 1 OVERLAY DESIGN LIFE IS GREATER THAN ## YEARS.
L5 - 3 QVERLAY IS NOT REQUISITE.
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. UVERLAY DEOIGN L OVERLRY TIMINU AND- THICKNES:

o s e ] e e A A e ek A S

STUDY ROUTE : RH — 16 (214 - 0100)

STUDY LENGTH : 10 KM. . WIDTH OF ROAD : .6 M .. SURFACE TYPE @ DT/ST .
EXI STING CONDITION = L | OVERLAY DEHIUN
— o= DESIGN  momeemsscs e e e e e i e ~
S | _ CUMULATIVE . 15T OVERLAY . ' , - IND OVERLAY
SECTION PSI- DEFLECTION COND, OF ESA mmteemeee e T

. SINCE 1985 DESIGN YEAR OF CUMULATIVE  OVERLAY DESIGN YEAR OF CUMULATIVE =~ GVERLAY
METHOD | TILL PEI=2 ' PERIOD. GVERLAY NO. OF ESA  THICKNESS PERIOD OVERLAY NO. OF ESA  THICKNESS

UMD S tooQy , © X 1000y (MM - (X 1000) (MM)
7- & 2.82 DM = 0.736 ‘Al 2,188 - e '
( 3350) DD = {.028 DOH 219 o 1989 o 554 38
- 9 2.04 DM =. 0.743 Al 3mE > 14 1971 1,733 as
{ 4176) DO = 1.147 DOH 24 7 1985 385 A5 _ ,
: : = S ivEs 239 a5 7 1990 429 25
F- 10 2.24 DM = 0.644 Al 3,387 - L= : .
( 4234y DD = 0.9%9 DOH 339 9 1971 &7P 35
10— 1t 2.00 DM = 0,715 ‘Al o > 14 1925 1,931 35
{ 4866} DD = 1,123 DOH 0 7 1985 85 40 . _
_ . & 1785 330 35 7 1791 432 25
11— 12 Z.11 oM = 0.9 Al 1,188 - -
( 3022 DD = {1,039 DOH - 98 < 19386 532 35
iz— 13 Z2.40  DHM.= 0,807 Al &1 344 - -
{ 3770} DD = 0.957 DOH 730 - -
i3~ 14 2.68 DM = 0.544 Al 13,861 = T
( 3157y DD =  O.626  DOH S 2.043 - e
14— 15 .18 DM = 0.404 Al 61,4563 - -
( 2641) DD = Q0,582 DOH 17240 - -
15— 1& 2.7 DM = 0.544 Al 15,760 - -
{ 2940) DO = ¢Q.738 DOH 2: 364 - -
16— 17 2.06 DM = 0.502 Al 23.70% - -
{ 2955) DO = 0,753 DOH 4,232 o= -
NDTE ,
£11 o y @ RﬂUbHNqu.
tz1 DM i MEASURED DEFLEPTIDN (ADJUS TED BY TENPERATURE)
£21 DD : DESIGN DEFLECTION (AVE. + 1.5 » SIGMAY =
[43 > ##% : OVERLAY DESIGN LIFE IS GREATER THAN ## YEARS.
(5] - ¢ QVERLAY IS NOT REQUISITE.
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STUDY ROUTE =

STUDY LENGTH @

o
et
=

DUERLAY DESIGN::

- OVERLAY.

TIMING-ANI

THICKNESS

Lt L A Tt e . Bk S ot e e S e (4 ks 0w PRp 7 ers e S et i Yo e R A AR RAR W ) it o L4 it ek ks o

(2071 — O100)

WIRDTH OF ROAD

EXI“TING DDNDITIDN'JZ‘

CTBUR

FACE TYPE ‘2

SOT/ZST

e i e B e dy e et e

APPENDIX 4.8.3
1/8

OVERL.AY DESIGN

YEAR 0OF
OVERLAY

SUMOLATIVE
ND. OF ESA
(X 1000}

Ak ek kg g g i e

GVERLAY
THICKNESS
(i)

LS]

— 131~

e e i e DESTION s e e e e e e e e e e e e
S s CHMULATIVE _ 15T OVERLAY -
- SECTION . - PSI -EEFLECTIGN NA, - OF ESA- - —— e e e e i BEE
L TR o SV . SINCE 1995 DESIGN - YEAR OF -CUMULATIVE - OVERLAY DESIGN
: T METHOD TILL PSI=2 PERIGD ~OVERLAY NO. OF ESA  THICENESS  PERICD
(NH) ST X 10000 . {X 1000) {MM) o
7- 8 Z.35% DM = 'o.eoz B 118,761 - -
{ 39010.) DD = o©.4564  DpoOH 59,312 - -
e D 2.58 DM = 0,223 Al 2105797 - -
( 3432) DD = 0.321  DOH 120,820 - -
- 10 2.0 DM = 0.368 Al 72330 - -
: { 4692) DI = 0O;5%2 DM 2,378 - -
io— i1 1.78 DM = 0,347 Al O > 14 19585 A%, 921 35
- ( 45143 D0 = " 0.4%94 oo O > 14 1985 50 175 a5
11— 12 1.72 DM = Q.344 Al o 14 1785 Zh, 348 35
( 4625) DO = G.554  boH 0 > 14 1985 25, 495 25
12— 13 1.5 0M = 0O.428 AT 0 > 14 1935 21,875 a5
: ( 4803) DD = 0,594 noH o) > 14 1995 16,648 35
13- 14 i.20 DM = 0.321 ar. 0 > 14 1785 TR, TOS 35
: ( 4789) ‘OD = 0,502 GOH 0 » 14 1925 43,552 a3
14— 1S 1.72 DM = 0.4800 a1 O > 13- 1985 172274 . a5
{ 4813) DO =  0.4&37 DOH- 0 > 14 195 10,799 a5
15~ 16 1.72 M = @292 A1’ 0 14 1925 54,594 i
( 4466 ) DD = "0.414 DOH 0 > 14 1955 155, 25 a5
14— 17 1.67 DM =~ 0,32&& Al 0 > 14 1985 12,070 cli
( 4316) DO = O.&9% jatalz] O > 14 19ar &1 257 25
NOQOTE
£11 ¢ Y ¢ ROUGHNESS
£21 o : MEASIIRED DEFLECTION {ADJLIS TED BY TEHPERATUREJ
£33 oo : DESIGN DEFLECTION (AVE. + 1.5 # SIGMA) -
[4] > #% @ OVERLAY DESIGN LIFE IS GREATER THAN ## YEAR
- : OVERLAY IS NOT:REQUISITE.




APPENDIX 4.8.3
B/8

. DVERLAY DESIGN : OVERLAY TIMING AND THICKNESS

i s b i B2 S e et e e ek

STUDY ROUTE ~t RH — 27 (2140 - 0100)

STUDY LENGTH.: "10:KM ¢ (.. 0 WIDTH OF ROAD & S M- ¢ . SURFACE TYPE - DT/ST: -
EXTSTING CONDTTERON 0 ' : _ _ OVERLAY DESIGN. .0 7
- - DESIGN ——————emeeoe e - ————— - - gmetmien e - - - ——
e B o CUMULATIVE e o 1ST QUERLAY:. ..o ZND OVERLAY
SECTION Fs1 o DEFLECTION o N OF ESAC e e e e e et e : s
o IR I T SSINCE- 1925 - DESIGN : YEAR OF .- CUMULATIVE ¢! OVERLAY  DESIGN YEAR OF CUMULATIVE ~ OVERLAY

© METHOR  TILL PSI=2 FERIOD -OVERLAY . NO. OF ESA - THICKNESS FERIOD OVERLAY NO. OF ESA  THICKNESS

(MM) T (% 1008 (X 1000). = . (MM} (¥ 100G0) (M)
22— 10 2,120 M = 0.829 al 2,504 - - R o
: {4606 ) o0 = 1.323t . [OH : 153 7 1955 - Ect S I 70,
: 4 1728 RS ¥ S0 3 1992 i3 as
10- 11 1.&7 oM = 0,909 al 0 > 14 ivas: 111G it
(5529) DO = 1,300 Do 0 7 1925 303 L0 :
- 4 1985 163 40 4 1939 203 35
11— 1% 1.9z M = 1.1i8% Al 5] 7 CleEs A0 S0
- i 4.0 01988, 1 VY eI 7 1937 a3z a5
( 7246) Dhh= 2.z202 noH 9] 7 oo1REs s 03 190 -
' 4 1985 S ¥ 5c i70 3 1987 140 S5
12~ 12 Z.14 M= 1.184 Al 150 7 1958 . 241 45 o o
o & 1982 0 . 262 35 =3 1994 507 a5
{ 3750) DD = 1.93% DoH 4 7 193 a03 145 R D
: - : : 4 1285 S 183 1440 a 1982 140 50
- 14 .10 oM = 1.407 - Al RO - - ' : : :
{ 3572 DD = 2.582 poH A 7 1985 - ;. R03 215 o
. : : . 4 1955 1632 200 ] 1939 140 o]
14— 15 1.85 oM =  1.401 Al o 0 7 - o1ess - . 303 &5, ,
: SR 4 o 1ves. 163 45 S 1937 281 35
( 6020) noOr= 2.5&2 DoH 0 7 1985 _ 203 215 o o , _
: SR : T o : 4 ~1985 - - SRS ¥-5C 200 e Co1gEy . 140 - - 55
i5- 14 Z.41 oM = G807 Ar 1,952 - - . :
{ 4760 DO = 1.560 DoH 124 7 1982 241 115 _
) 4 1993 INERRYS § = S 70 3 1992 153 45
14—~ 17 2.08 DM = 1.004 Al i74 7 1e2y 555 R L :
_ & sy 217 S s > 1995 = a5
{ 5339) Do = 1.837 GoH & 7 1955 303 . . 150 _
' 4 1985 162 125 <} 1952 140 S0
17— 1% 2. 00 oM = 1.245 al . 0 7 1985 F03 53
, 4 i9as 163 40 & 1959 228 35
{ 5586) DD = 2.2%9& DOH O 7 1925 203 195
4 C1eEs 1463 175 3 199% = 140 55
18~ 19 1.17 ot = 1.11%2 Al ' Q. 7 1985 303 50
: : 4 1985 144 _ 3= & 1757 215 =5
{ 9789) Dh = 2,222 DH - Q 7 1985 203 190
. 4 1985 ' 143 170 2 1939 140 ot
NDOTE
ril | Yy @ ROUGHNESS _ :
£z1 oM : MEASURED DEFLECTION (ADJUSTED BY TEMPERATURE)
3 on : DESIGN . DEFLECTION (AVE. + 1.5 % SIGMA)
£43 > ## @ OVERLAY DESIGN ILIFE IS GREATER THAN ## YEARS.
L[Sl - H

OVERLAY IS5 NOT REQUISITE.
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APPENDIX 4.8.,4

APPENDIX 4.8.4 ECONOMIC EVALUATION FOR OVERLAY DESTGN 1/25
STUDY ROUTE @ RT — 224 (234 - 0100) P : _ SECTION ¥ 14 - (S
SURFACE TYFPE : AC S ' _ WIDTH OF ROAD & &.0 M

" DOH ' {CALIFORNIA)} METHOD

(UNIT OF COST % BENEFIT : BAHT) ~ TWO OVERLAY CASE

ONE OVERLAY CASE
SR CLML— S COsTS . BENEFITS e GIMLI- COETS : EENEFITS
YEAR AADT LATIVE PSI  —-——s—ie— —o—siod—eobime——m——meeeoes—— - YEAR - AADT - LATIVE  FSI - it e
S E S A T OVERLAY v e RMC TOTAL R £S5 A . QVERLAY vac R MC TOTAL
(X1000) o COET SAVING - SAVING ST (X1000) COST SAVING  SAVING -

1987 AlE7 28R .6 642,802 2,712,400 0,287 27167630 1987 ©4157 289 3.4 473,074 2,712,800 4,093 2,716,490
teEe 4387 - 59 a0 0 2,837,200'”316?§7'218403999.* lggg 438 SYe 2.7 DD 2,532,650 5,587 2,534,230
T1gET - 4S4%. P07 2.7 0 2,623,220 F 079 2,631,300 0 1989 4548 907 2.4 0 2,628,220 32,0600 "2, 431,250

19907 4721 - ¥4 2.5 0 2,798,450 2,408 2y730,8700 0 1970 4721 1234 2.2 0 2,72 450 2,518 2,720,970

1931 49007 T 1S73 2.3 Q0 2,831,430 1,772 2,233,450  19¥1 4900 - 39 3.5 472,074 3,172,200 4,124 3,176,370
S1FvR. S087 1925 2.2 0 2,939,690 1,083 2,940,770 1992 S[OE7 . &71 2.9 0 737,690 G.797 2.943.490

1y9e  Sze0 2271 0 2.1 o 3,051,700 0 3&L 3,052,070 1993 B30 1057 2.5 -236,T37 3,051,700 3,384 3,055,090
TOTAL S 482,307 19,729,300 16,721 19,74465100 - TOTAL - 709,611 19,745,300 24,627 19,729,900
DISCOUNTER TOTAL . 512,438 10,174,000 9,754 10,185,800 DISCOUNTED TOTAL - 540,447 10,126,500 2,554 10,149,400

NET PRESENT VALUE P 9,473,360 NET PRESENT VALUE : P, 608,730
BENEFIT COST RATIO 3 19.9 - BENEFIT COST RATIC : &.8
INTERNAL RATE OF RETURN ! 475.% % INTERNAL RATE 0OF RETURN 3 SeE.E %
STUDY ROUTE @ RH — 22 (2023 - 0100 SECTION @ 2 - 2
SURFACE TYPE : PM _ _ WIDTH OF ROAD @ S.0 M

DOH. (CALIFORNIA) METHOD

ONE OVERLAY CASE : BAHT) TWO OVERLAY CASE | (UNIT OF COST % BENEFIT 3 BAHT)
CLML- COSTS. : UM COSTE BENEFITS
YEAR AART LATIVE PSI  ~————— oo ——— e i YEAR  AADT LATIVE PSH]  ~o————m—m cmmm— oo oo oo e
E&A OVERLAY VvV OC  RMC TOTAL o E A DVERLAY vac RMC TOTAL
{X1000) COET SAVING SAVING o o (X10040) COsT SAVING ZAVING
73 2,7 S82.816 1,414,790 4,283 1,419,070 1986 2707 ¥ E.5 394,228 1,414,770 4,087 1,413,330
z01 z.1 O 1,491,930 477 1,495,430 1967 2554 201 2.7 0 1,332,160 2.492 1,335,460
208 2.2 0 1,404,820 3,077 1,407,200 1932 3014 =05, 2.4 0 1,404,820 2,714 1,407,740
419 2.5 O 1,857,230 2,435 1,469,670 1989 2150 . 419, 2.1 0 1,467,230 2,315 1,447,550
504 2.3 0 1,532,280 1,773 1,534,050 1990 5273 . 115 3.4 294,228 1,715,700 4,157  1,720.060
654 2.2 0 1,602,210 1,082 1,603,300 1998 2445 I35 2.9 _ 0 1,402,210 %721 1,405,730
778 2.1 0 1,678,610 . 365 1,674,970 1992  Fe0z  2%9 . 2.5 —157.691 1,678:610 F26¥ 1,677,270
582,816 10,587,700 16,722 10,404,600 TOTAL : o 630,765 10,611,700 23,915 10, &35, L00
DISCOUNTED TOTAL C S20.3T1 6,092,530 10,925 4,103,460 DISCOUNTED TOTAL | : 513,820 4,071,840 13,987 & 085, 320
NET PRESENT VALUE 1 5,583,080 MET FRESENT VALUE : 5,547,000
BENEFIT COST RATIO : 1.7 : . BENEFIT CDST RATIG i 11.7
INTERNAL RATE OF RETURN ¢ ~ . 24£.3 % S R - INTERNAL RATE OF RETURN 5.6 %
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STUDY ROUTE . ¢ RH - 22 (203% - 0100) SECTION ¢ S —~ - &
ZURFAGE TYPE & PM WIOTH OF RDAD @ 5.0 M
. DOH. (CALIFQRNIA) METHOD
INE OVERLAY CASE (UNIT OF COST % BENEFIT : BAHT)  TWO OVERLAY- -CASE . (UNIT OF COST: & BENEFIT * BAHT)
T emM= . cosTs ' . CuMu= COSTS ' RENEFITS
YEAR AADT LATIVE PSI  —m—m—mmem e eni e - YEAR AANT . LATIVE PEI oo mmme oo e
L ESA .. OVERLAY v oc | RME . TGTAL o E.5a OVERLAY var  RMC  TOTAL
AX1000) COsT SAVING  SAVING ; L {X1000) . COST SAVING  SAVING
1727 2ase . 103 . 2.7 22,522 1,471,730 -4,285 1,496,220 . 1987 256 . 103,  G.6 - 394,228 1,491,930 4:167 51,496,100
1922 3014 210 3.1 0 1,573,240 3691 . 1,576,930 1933 3014 210 . 2.9 0 1,408,520 ;742 1,402,570
1929 2150 21 2.8 0 1,4467,230. 3,074 1,470,310, 1989 3150 . 321 ° 2.5 0 1.847,230. 3,302 1,470,540
1990 Gzvz . AZ6 - 2.5 0 1,532,280 2,435 - 1,524,710 1990, 3293 .. 436 2.3 Q1,832,280 2,885 - 1,535,120
1991 3445 556 2.3 0 1,602,210 1,770 1,603,980 . 1991 2845 . 556 2.1 S0 1,602,210 2367 1,608,530
1992 3603 | 630 . 2.2 D 1,478,610 1,080 1,675,490 . 1992 B60F- . 124 . - 2.4 GPA2P6  1:H75.230  4.244 . 1,879,430
1993 . 3763 809 2.1 . 0 1,747,690 . 265 . 1,750,050 1993 3768 . 258 3.0 -262,819 1,959,250 3.3%8 1,963,150
TOTAL 433,522 11,091,200 16.700 11,107,500  TOTAL 525,422 11,333,000 24,563 11,357,500
DISCOUNTED TOTAL 20T, 447 5,702,860 9,742 5,712,400 DISCOUNTED TOTAL . A07,98% S.752,230 12,8351 5,765,080
NET FRESENT VALLE S i m.322,750  NET FRESENT VALUE 5,257,100
BENEFIT COST RATIO : 14.7 BENEFIT COST RATIO. 14.1
INTERNAL RATE OF RETURN 30%.3 % INTERNAL RATE OF RETURN 75,6 %

STUDY ROUTE @ RH - 22 (2023 - 0100) SECTION = & — 7
SURFACE TYPE 7 PHM WIDTH OF ROAD @ 5.0 M
DOH (CALIFORNIA} METHOD
ONE OVERLAY CASE (UNIT OF COST % BENEFIT @ BAMT)
ST MU= CUSTS BENEFITS
YEAR AADT LATIVE PSI ————me——e e
S ESA. OVERLAY Vo & ° RMC ' TOTAL
o (X1000) COST  SAVING  SAVING
1920 3293 . 145 4,0 7 374,223 1,715,900 4/447 ' 1,720,350
1991 2445 235 . 2.5 0 1,794,180 " 4,18% 1,798,370
1992 3602 559 2.2 0 1,575,230° 2,910 1,879,140
1993 3763 A% 3.0 0 1,749,690 3,626 1,752,220 -
1994 3¥41  bu2 0 2.8 0 1,829,290 3,331 1,832,620
1995 4120 7sl 2.7 07 1,910,530 2,024 1,713,540
1996 4311 905 26 -197:118 1,997,850 2,707 2,000,400
TOTAL 197,114 12,872,700 25,227 12,873,000
DISCOUNTED TOTAL 178,522 4,720,280 7,463 4,729,950
MET PRESENT VALUE - i 4,551,430
BENEFIT COST RATIC : 26.5
INTERNAL RATE UF RETURN 430,56 %
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(207 - 0202} SECTION @ 433

STUDY ROUTE & RH - 12 3 - 4E
SURFACE TYFE @ DT/ST WIDTH OF ROAD @ 6.
ASFHALT INSTITUTE METHOD-
ONE OVERLAY CAZE (UNIT OF COST & BENFFIT ¢ BAHT)
CLMU- COSTS : EENEFITS
YEAR AADT LATIVE P31 ————-eeee S -
E&a OVERLAY "V 0L R MC O TOTAL
(X1000) COST  SAVING  SAVING
1925 1032 &2 4.1 1,835,710 - 570,608 4,444  'S75.053
1986 1024 1 .5 0 STEE10 . 8,177 6007737
1937 1135 196 3.2 0 - 628,724 3,897 422,623
1928 1186 268 8.0 0 652,495 - F.406 © AS73301
1937 1283 341 2.8 Q615,532 3,303 418,285
1950 1282 412 2.7 0 639,910 12,937 | 442,899
1991 1334 492 2.6 ~1,101,200 665,863 2,461 665,524

334,711 453665990 25,080 4,

P71, 154 2,217,990

NET PRESENT VALUE H 1.845, %0
BENEFIT COST RATIO t 2.9
INTERNAL RATE OF RETILIRN = 4z.8 4

DOH (CALIFORNIA) METHOD

292,070

ONE- OVERLAY CASE (UNIT OF EOST &% BENEFIT : BAHT)
£1IMU - COSTS BENEFITS
YEAR AADT LATIVE FPSI -—- e e
T A OVERLAY vaoc RMC - TOTAL
{X1000) CosT - SAVING  SAVING :
17ES 1023 &3 3.2 1,435,910 570,408 4,287 574,375
1934 1024 172 a1 0 58,610 R4S £00, 303
1997 1135 194 2.8 Q 565,958 3,087 0 547:,04%
1923 1186 4B .5 o 592, 15% 2,444 594 603
1929 1232 341 2.3 0 615,582 1,778 £17,360
1990 1z%2 41\ 2.2 L0 437,910 1,087 HA0; 9T
1991 1534 493 2.1 —1. 101,200 E65, 563 365 566,230
ToTAL F34,711 4,744,470 16,751 4,263 440
DISCOUNTED TOTAL 291,156 2,732,950 12,283 2,751,200
NET PRESENT VALUE : 1,760,080
BHENEFIT COST RATIO : 2.5

INTERNAL RATE OF RETURN 41.6 %
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3/25
STUDY ROUTE ¢ RH — 12 (207 - 0F02) SECTION = 489 — 490
SURFACE TYPE : DT/ST WIDTH OF ROAD 3 6.2 M
ASFHALT INSTITUTE HETHOD
- ONE OVERLAY CASE - (UNIT OF COST & BENEFIT : BAHT)
CLIMU- COSTS, BENEFITS
YEAR AADT LATIVE FS[  —o——omm—e —oooeeon : —— -
€5 A OVERLAY Vo R M TOTAL
_ (X1000) COST SAVING  SAVING
_1?35’;10UM”“]' i 4.3 42g, 283 570,608 4,539 575,144
19se 1024 0 ize 4.0 0 596,610 4, 45F £01, 063
1987 1135 196 3.7 ) 524,724 4,387 639,092
192 1i@4 263 B b 0 453,695 4,277 E57,972
1957 1233 341 3.4 0 &79,572 4,184 653, 757
1990 1282 41S 3.3 ! 706,389 4,097 710,474
1991 1334 498 32,2 -244,471 735,031 3,736 737,017
TOTAL 244,421 4,564,630 29,891 4,594,520
DISCOUNTED TUTAL 290, 1 2,921,160 19,474 2,940,240

NET PRESENT VALUE : 2,550,710
BENEFIT COST RATIO. : 7.5
INTERNAL RATE OF RETURN 3 122.1 %

DOH (CALIFORNIA) METHOD

ONE OVERLAY CASE (UINIT OF CsT & BENEFIT
CiMLI— COSTS BENEFITE
YEAR  AADT LATIVE P ——————
- E S A NVERLAY Voo A o TOTAL
ﬁx1000) COET SAVING SAVING
1985 1033 463 4.0 453,243 S7Q, 605 4,420 75, 027
1986 1054 12% 2.5 0 SRLEL610 0 4,104 400,714
19=7 AL1F5 194 3.1 0] 624,724 2,776 L2E, 500
1985 1124 - 243 2.9 0O 292,1%%  Z.430 595, 5Y0
i@y 1233 241 2.7 Q 615,582 3,073 L1, LS54
1990 1252 41z 2.6 0 &32,%10 2,702 L2, 61E
1971 1334 A8 2.5 ~203, 423 6aS, 34643 2,215 LE2, 177
T TATAL, 285,152 4,305,440 23,321 4,329,230
DISCOUNTED TOTAL {406,573 2,730,730 16,2446 2,797,020
-NET PREZENT VALUE H 2,390,450
BENEFIT COST RATIC H &2
INTERNAL. RATE OF RETHLRN - : 120.8 %



STUDY ROUTE ¢ RH — 12 (207 =~ OZ02)

SURFACE TYPE & DT/ST

SECTION

490 - 491

NIDTH OF RDOAD * &.2 M

A“PHALT INQTITUTE HETHUB

UNE OVERLAY CR

(UNIT oF CfsT & BENEFITui BAHT)

LYEAR - AADT. LATIVE PSI e e e
S V.o G R MC
SAVING CHAVING

CUMU- COsTS
E S A GVERLAY
(X1000) cosT
1oms 1039 e 4.4 aua,8
1724 1054 126 4.t
1927 1135 . 196 3,9
1986 1186 - 268 3.7
172y 3233 341 b
1990 128z 418 2,5 .
1991 1334 .. 493 2.4 244,421
TOTAL 244,421
DIoIUUNTED TOTAL 290,125

4

570,AHQ_,4,547

594,610 45453
624;724 8,427
EST 695 4,263

CETTLETI G2 _;
7104814

706,53 4,227

o 7ES,031. -4, 155

659 o5
6831370

757,186

S Bhé, 630 90,504

L 4,597,130

CE. 921, 140 20,021

s

2,941,180

. O NET. PRE ZENT VALLUE
- BENEFIT COST RATIO
INTERNAL RATE OF RETURN

POH (CALIFORNIA

)

2,551,060
7.5,
122.1 %

METHOD

ONE OVERLAY CASE

(HNIT 0F CDTT % BENEFIT t BAHT)_,

BENEFITE

voc rRHC

SAVING - SAVING

TaTAL

570,603 4,465
596,410 . 4,241
£24,724 4,007

553,695 3,782

615,582 3,507

639,710 2,244

HET,E63 _",769

38k, 7RO &a 156

ML~ COSTS

YEAR AADT LATIVE PS5l  ———m——mwn oo
o E = A OVERLAY

(X1000) cosT

1935 1033 43 4.1 az3, 342
1926 1084 128 3.4 0
19370 1135 196 5.3 0
1938 1186 . 263 2.1 o
1787 . 1233 . 341 2.9 o
199G 1Z@T 418 2.8 0
_1991 1334 492 2.7 -244,421

244,421 A,
390, 125

819,890 17,557

575,074

(&00, 251
L2 732

657,457 -

£19,087
647,154
a2, B
4,373,190

2,837,470

'NET FPRESENT VALLUE
EENEFIT COST RATIO
INTERNAL RATE OF RETLRN

—136—
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7.3
121.5 %

575,155
-éOiaO?S,
6275151
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ETULDY ROUTE = RH — 12 (207 - 0202) SECTION @ 491 - 492
SURFACE TYFPE : DT/ST WIDTH OF ROADN ¢ 4.2 M
. DOH (CALIFORNIA) METHOD
ONE OVERLAY CASE (UNIT 0OF COST & BENEFIT @ BAMT) TWO OVERLAY  CASE  AUNIT OF CO3T % BENEFIT : BAHT)
T B cUMU— COSTS . BENEFITS CHMU- COSTS BENEFITS
YEAR AADT LATIVE PsI - _ R —————— YEAR  AADT LATIVE PSI e e
£ % A OVERLAY vooe RMC  TOTAL ‘ O ESA OVERLAY VO RMC  TOTAL
(X1000) COST SAVING  SAVING o . (x1000) COST SAVING  SAVING ' '
1991 133 20 3.3 Lbd, 229 735,031 4,287 737,318 1991 1334 0 2.8 423,843 735,031 4,133 729,153
1992 1589  is4 3.1 0 765,457 3,695 769,152 1992 1389 144 2.8 0 £93.3%& 3,645 &97, 032
1992 1444 250 2.3 0 721,244 3,082 724,326 1993 1444 250 2.5 0 721,244 3,157 724, 402
1994 1502 340 2.5 0 749,774 2,447 752,221 1994 1502 340 2,z O 749,774 2,447 75%, 420
1995 1867 434 2.3 a 779,554 1,733 721,336 1998 1Sez 434 2.0 o 779,554 2,113 731, 647
1994 1625 532 2.z a 811,712 1,090 812,802 1996 1425 9% z.4 493, 843 294,095 - 4,201 200, 295
1997 14689 ¢34 2.1 0 242,518 368 243,156 1997 1429 20D 2.9 -2PE. 306 942,818 3,510 €44,429
TOTAL bE4, 227 5,405,590 16,752 5,422,340 TOTAL AE46, 380 5,417,900 22,495 5,441,600
DISCOUNTED TOTAL 36,519 1,763,740 £,2028 1,774,950 DISCOUNTED TOTAL 2178 0 1,761,290 7,836 1,767,180

NET FRESENT VALUE

NET PRESENT VALUE : 1,433,420 P 1,441,000
BENEFIT COST RATIO : 5.% BENEFIT COST RATIO : L
INTERNAL RATE OF RETURN : 112.1 % INTERNAL RATE OF RETLRN : 147.9 %
STUDY ROUTE ¢ RH ~ 12 (207 - 0202) SECTION : 493 - 494
SURFACE TYPE @ DT/ST WIDTH OF ROAD : &.2 M
DOH (CALIFORNIA) METHOD
- GNE OVERLAY CASE (UNIT OF COST & BENEFIT @ BAHT) TWD OVERLAY CASE . AUNIT OF COST % BENEFIT 5 BAHT)
_ T CO5TSE | BENEFITS. , o cimu- COSTS . EENEFITS
YEAR AADT LATIVE P51  ——- - e YEAR. AADT  LATIVE P51 —-ereeoe S —
E A OVERLAY Vo RME . TOTAL E A ' GVERLAY Voo RMC TOTAL
(X1000) COST. SAVING . SAVING _ {X1000) ST - SAVING  SAVING

1936 1024 . &5 2.8 781,154 596,610 4,239 400,899 196 1024 = 65 35S S47,305  S96,410 (4,081 . 600,451
1987 1135 133 3.1 0. 424,724 3,708 .. 628,42 1957 1135 133 z/=m 0 565,958 3,481 549,437
1753 116 205 2.2 0 592,159 30896 595,265 19m@ 1194 205 2.4 O 89,1597 2,887 595,089
1989 123F 278 2,5 0 A15.582 2,847 613,029 1939 1233 278 2.1 L0 415,582 2,288 617,870
1990 1282395 2.3 O 637,910 1,735 . 641,695 . 1990 1282 77 3.5 488,243 706,337 4,067 710,459
1991 1334 435 2,2 O 445,843 1,09% . £64:954 1991 1224 157 | 2,3 0 445,563 2.543 649,404
1992 1387 . 519 z.1 O 693,386 . 70 6¥3. 757 1992 1329 241 2,4 ~122,211  AYE, 586 2,990 696,376
TATAL 781,154 4,423,230 16,774 4,445,010  TOTAL IR CP1Z,937 4,435,550 23,302 4,457,250
DISCOUNTED TOTAL 697,459 2,551,350 10,954 2,562,510  DISCOUNTED TaTaL . 721,573 2,542,210 13,706 2,556,910

NET PRESENT VALUE T 1,364,850 NET PRESENT VALLE T 1,934,930

BENEFIT COST RATIC : 3.7 BENEFIT COZT RATIC : 2.5
INTERNAL RATE OF RETURN s 77.1 % INTERNAL RATE UF RETURN ¢ 103.5 %
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STUDY ROUTE ¢ RH = 12 (207 - 0202) : SECTION : 494 ~ 495
SURFACE TYFE ¢ DT/ST S U YIDTH OF ROAD : 6.2 M

H;FHQLT INCTITUTE METHCD

ONE OVERLAY (UNIT OF COST C3CBENEFIT @ BAHT) |

S CcosTs - L BENEFITSS o
YEAR - AADT  LATIVE ) a— : SN AN SO
"ESA . OVERLAY voc L RMGC o TaTAl
£X1000) . CosT . SAVING SAVING o
1935:f;aﬁs.'_;aé 4.2 4gm,=4% 570,608 (45487 575,096
1986 1oma - 1za . 3.7 0. 596,610 4,207 600,917
1e7 11350 196 3.4 o 624,728 4,119 628,343
1992 1194 2AR 0 3.2 0 L53,495 5,922 ° 657,617
1989, 1233 | 241 . 3.1 0 7,573 -3;717 6@3,271
1990 1Zez | 41% 2.9 o azw, 91@ 3,506 &A%, 414
1991 1334 . 493 2.3 244,421 3,285 469,147
TOTAL . ) 244,821 27,343 4,458,330
DISCOUNTED TATAL 290, 175 {2,236 2,274,430

2,424,310
7.4 ,
121.8 % ' ,

NET FRESENT VALUE
BENEFIT COST RATICO :
INTERNAL RATE TF RETURN

[T T

DOH (CALIFORNIA) METHOD

ONE OVERLAY CASE (UNIT OF COST % BENEFIT 3 BAHT)  TWO OVERLAY CASE (UNIT 0OF COST & BENEFIT 1 BAHT)
CUMU- COSTS BENEFITS T " L UMl COETS BENEFITS
YEAR AADT  LATIVE PSI  —~-=me——em e e YEAR  AADT LATIVE PSI  ~—- —— == -
"ESA QVERLAY Vo TRME oTaTAL T T g A OVERLAY voo S RMT O TOTAL
(X10009) " 0 ULOST 0 SAVINGS SAVING L 7 --'"-_“ C(X10bay YT TCasT . SAVING T OSAVING
1965 1022 AR CZLE 722,491 S70560% 45287 574,895 43 .S 547,305 CS707608° 4,038 574,644
1936 1024 1287 3.1 Q S96,610 698 600,308 - iza’ 2.8 0 540,510 3,483 543, 793
1957 (1135 196 2.8 0 S&5,952 2,087 - 569,045 196 2.4 0 545958 2,903 Sh&.2h 1
1983 1186 268 2.5 0 592,159 2,444 594,603 s 2.1 o E¥2,1S9 2,223 594,447
1939 1233 341 2.3 0 615,582,'1 TTE T AATNEE0 T 73 6 AgE, 243 &£79.57% 4,133 &28.707
1990 12az | 418 2.2 L07 639,910 1,057 - 640,998 150 2.9 o 637,210 2:667 643,574
1971 1Z34 493, 21 ‘o A65 63 L a&6,28000 220° 2.3 -195,.537 665,862 T3 181 669,044
TavAL ' "722.¢§1f By FRL L LT 240,611 4,254,580 23,693 4,275,230
DISCOUNTED TOTAL - ST 722,691 2, 7221950 12;253"2,7 1,400-' ‘DISCOUNTED TOTAL 778,999 2,730;540'15,545 2,744,020
NET PRESENT VALUE 2 0zE;Si0 " "_ B NET PREQENT VALUE 12947, 080
"BENEFIT COST RATIO ot - ' T | UBENEFIT COST RATIN : TES
INTERNAL RATE 0OF RETURN = 79.8 : 2.7 %

A . ’ INTERNAL RATE OF RETURN
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STUDY ROUTE  : SECTION

STUDY ROUTE @ RH - 12 (207 - 0Z0Z) SECTION : 495 — 4%& RH = 12 (207 — 0202) 494 ~ 497
SIRFACE TYPE ¢ DT/ST WIDTH OF ROAD = &.2 M BURFACE TYFE 3 DT/ST WIDTH OF ROAD : 6.2 M
DOH (CALIFORNTIA) METHOD ASFHALT INSTITUTE METHOD
ONE OVERLAY. CASE (UNIT OF COST % BENEFIT. BAHT) ONE GVERLAY CASE. (UNIT 0OF COST & BENEFIT i BAHT)

M- CUsTS . BENEFITS _ CUMU- COSTS BENEF [T
YEAR AADT LATIUE PR e At s —————— YEAR AADT LATIVE PSI. s—me—m—ms cmms s s s o e
£ %A OVERLAY . v o Cc. RME . TOTAL E&A VERLAY voio RMGC o TOTAL
cx1000: COST . SAVING SAVING (X1000) COET SAVING  SAVING
omm 1186 72 3.8 4ES.063 653,495 4,309 a4g,004:_ 1033 © 63 4.4 42,243 §70,40% 4,544 575,152
1989 1233 . 145 3.2 9 879,572 3771 653, 345 1064 1272 4.0 0 S96.410 4,478 401,087
1990 123z 222 2.8 0 639,910 3,215 443,135 1135 196 3.8 O 624,724 4,407 429, 13%
1991 1334 302 . 2.6 .0 bES, G6T - 2,633 LLE. 496 1126 . 268 3.7 0 653,695 4,337  A4SE®,022
1992 1329 336 2.4 O 693,386 2,025 695,411 1273 341 3.5 Q 2,573 4,263  A23,235
1993 1444 472 2.3 0 . 721.244 1,595 722,43 1232 415 - Z.4 0 706,389 4,18% 710,573
19%4 . 1502 S62 2.1 ~61,105 749,774 742  750,51& 1234 493 T.3  -244,42t 735,031 4,104 739,135
T&:‘TRL. 427! 7‘3\? 41 80-31 450 1!2-1 0?1 7-..1..1:\_l40 -'1.44’ 4".:'{ q’) 5‘561 (2‘3[:] 301317 4 5?11-1 & '0
DISCOUNTER TOTAL 230,382 2,207,990 2,258 2,217,240 DISCOUNTED TOTAL 230,125 2,921,160 17,715 2,741,080
NET PRESENT VALUE : 1,336,260 NET PRESENT VALUE : 2,550,750
BENEFIT COST RATIO : 6.7 BENEFIT COST RATIO : . 7.5
INTERNAL RATE OF RETURN : 135.7 % : INTERNAL RATE OF RETURN ¢ 122.1 %
DOH (CALIFORNIA) METHOD
OME OVERLAY CASE. (UNIT OF COST % BENEFIT @ BAHT)
cuMU~ . GosTE BENEFITS
YEAR AADT LATIVE FZI -— ———
- ESA GVERLAY = vV AOC  RNMWC  TOTAL
{X1000) CST SAVING  SAVING
tvas 1032 43 4.1 432, 342 570,608 4,447 575,057
1926 1034 128 2.5 0 596,610 4,190  &00,800
1987 1135 196 2.2 0 624,724 2,922 622,446
1922 1186 - 268 3,0 0 65 AYS 2,437 657,334
1927 1233 341 2.9 0 &15.532 3,347 618,929
1990 1282 418 2.7 O 639,910 3.044 542, 953
1991 1234 | A49S 2.6 —244,421 . &65,263 2,727 . 663,590
TOTAL 284,421 4,366,970 25
DIZCOUNTED TOTAL . 590,125 2,219,590

—139—
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STUOY ROUTE 3 RH - 12 (207 — 0202) SECTION : 497 — 493
SURFAGE TYFE & DT/ST WIDTH OF ROAD ¢ 6.2 M
ASPHALT INSTITUTE METHOD
ONE OVERLAY CASE (UNIT OF COST % BENEFIT i EAHT) TWO OVERLAY CA"E J(UNIT OF COST & BENEFIT : BAHT)
cumMu-=" COSTS "BENEFITS: o CUMU= CCOSTE RENEFITS
YEAR < AADT LATIVE PSI wsm—sweenn Hosds e ——= YEAR . AADT LATIVE PSI | —— — e ——-
ESA OVERLAY vooT RN TOTAL s CESsA OVERLAY VoG RME TOTAL
(X1000) CIXST HAQINC SAVING. (X1000) - COST SAVING . SAVING
198 1184 - 72 IS 605,747 T3 495 4,383 as7.978 ) 1928 118670 72 3.4 483,883 &53.495 4,133 A57.233
1989 1233 145 el 0 e79:573 @ia9d c:,Léé AeEg-AZEE 145 ey 0 7 615582 2495 619,274
1990 - 1zas. 22z 2.8 0 e39,%10 3,082 2,971 1990 T iger  zRE 2.5 0 439,710 3,226 442,136
1991 1324 302 2.5 0 665.883° 2,443 66 ) 305 1991 11%34 302 2.% 0 LLS.3EY 2,740 548,603
199z 1889 0 326 2.2 O A9F, 386 1,775 £¥5.161 19927 1889 B3Ee 2.1 - 0 6930386 2,229 495,616
1992 1444 472 2.2 0 721,244 1,083 752, 327 1993 1444  S& 0 2,7 422,243 796,214 4,283 200,495
1994 1502 562 2.1 0 749:774  Bbo 7560, 140 1994 1502 176 ' @1 -34%,174 827,671 3,977 931,448
TUTAL 805,767 4, 803,450 16,724 4,520,170 TaTAL 623512 4,892,320 24,289 4,216,610
DISCOUNTED TOTAL 421,173 2,207, 990 _3,70?_'2,216,790 DIbLDUNTEB TnTﬁL _ 445,005 2,222,770 11;226 2,235,120
NET PRESENT VALUE T 1,785,920 NET PRESENT VALUE : 1,790,110
BENEFIT CIST RATIO : 5.1 EENEFIT 35T RATIO: : 500
INTERNAL RATE OF RETURN : 109.2 % INTERNAL RATE OF RETURN - ¢+ 131.2 %
DOH (CALIFORNTA} METHOD
ONE (VERLAY CASE (UNTT DF COST % BENEFIT : BAHT) TWO DVERLAY CASE {(UNIT OF COST % BENEFIT 3 EAHT)
CLMU~ . COSTE BENEF I TS UM COSTS BENEFITS
YEAR  AADT LATIVE P31 —o—meeee Db o e - YEAR AADT LATIVE PSI ———————— - e
ESa | OVERLAY viaelrRWE TOTAL ESA. . OVERLAY vooc RMEC  TOTAL
£X1000) COST  SAVING:  SAVING (X1000) COST SAVING  SAVING
1985 1038 43 3.8 1,210,190 570,608 - 4,287 574,395 1785 1033 . . &3 2.5 1,034,730 570,602 4,033 S74,644
19 1024 125 i A 0 596,410 3,693 60D, 30T 19946 - 1024 2 x.8 0 5405510 3,483 G455, 93
1957 1135 196 2.3 0 565,958 .3.087 549,045 1987 1135 196 2.4 O S6S,958 2,903 563,861
1992 1186 263 2.5 0 S92,157 2,444 594,403 1732 1186 268 2.1 0 592,159 2,288 594,447
1989 1233 341 2.3 0 815,582 1,778 417,360 1929 1233 73 B2 L64,229 679,573 3,850 483,423
1990 12682 418 2.2 0 539,910 1,087 640,998 1990 1232 150 2.9 0 A3%.T10 2084 A4Z, P
1921 1234 4w2 2.1 0 665,863 363 446,230 1971 1334 230 2.4 O GeSEA3 2,233 &6d 151
TOTAL _1;210;190 4,246;690' 8,263,440  TOTAL 1,749,010 4,254,530 21,734 4,276,520
DISCOUNTED TOTAL _1,210,190 2,738,950 2,751,200  DISCOUNTED TOTAL 1,506,910 2,720,540 14,484 2,745,220
NET FRESENT VALUE Tt 1,541,020 NET FRESENT VALUE : 1,233,310
BENEFIT COST RATI ~ & . 2,3 BENEFIT COST RATIO : 1.8
INTERNAL RATE OF RETURN ¢ 45.3 % INTERNAL. RATE OF RETURN 43.3 %



SEGTION

STUDY ROUTE & RH - 14 (214 - 0100) VA
SHURFACE TYPE ® DT/ST WIODTH OF ROAD * &.0 M
DOH (CALIFORNIA) METHOD
ANE OVERLAY CASE - (UNIT OF COST & BENEFIT @ BAHT)
CLMU-- COSTS BENEFITS
YEAR AADRT LATIVE PSI - e . S
5A OVERLAY vac R MG TOTAL
{X1000) CIOET SAVING  SAVING
1982 1734 =58 3.8 473,074 334,572 4,328 39, 597
1990 1@01 117 3.2 S0 S45.244 2,827 267,071
1921 1870 179 2.9 Q 211,713 3.309 315, 022
1992 1941 243 2.4 O 47,519 2,769 245, 293
1993 2013 - 30% 2.5 0 a73, 534 T2 213 875,797
1994 2091 378 2.3 0 07,2827 1,435 D08, 717
1995 2171 450 2.2 -E9,138 242,502 1,031 743,534
TOTAL 413,980 6,077,420 195111 6.096,52Q
DISCOUNTED TOTAL 255,462 2,497,470 8,430 2,504,100

NET FREZENT VALUE
BENEFIT COST RATIO
INTERNAL RATE 0OF RETURN

APPENDIX 4.8, 4

STUDY ROUTE § RH - 16 (214 - 0100) SECTION @ 9 - 10
SURFACE TYPE @ DT/% WIDTH OF ROAD ¢ 4.0 M
DOH {CALIFORNIA) METHOD
DNE DVERLAY CASE  (UNIT ©F COST & BENEFIT ¢ BAHT)
ChMu= - COSTS BENEFITS
YEAR  AADT LATIVE PRI oo o e e
: : ES A OVERLAY voo Rwmo TOTAL
© o (x1000) COST SAVING  SAVING
1991 1870 &z 2.7 473,074 998,433 4,367 902,800
1992 1941 12& ciEc 0 92,511 3,943 23, 454
1993 2013 iz .0 Q 273,584 3,505 277,082
1994 2091 26l 2.7 0 907,282 050 P10, 232
i59s 217t 333 2.6 0 242,503 2,575 245,078
1996 2253 407 Z.4 0 975,221 2,083 B0, 303
1%97 2337 . 429 2.3 -10%,128 1,015.540 1,571 1,017,110
TOTAL 367,986  £:2T45.070 21,022 6,565,170

DISCOUNTED TOTAL

2,152,320

NET FRESENT VALUE
CosT RATIC
INTERNAL RATE 0OF RETLURN

BENEFIT

1,934,230
207
192.2 %

e wr o

STUDY ROUTE 5 RH — 16 (214 — 0100) SECTION @ 11 -~ 1Z
SURFACE TYFE : DT/ST WIDTH OF ROAD ¢ 6.0 M

'DOH (CALIFORNIA) METHOD

(UNIT OF COST & BENEFIT

ONE OVERLAY CASE i BAHT)
. cuMu- caosTs EENEFITS
YEAR AADT LATIVE PEI  —-———=—= : et
: EsA OVERLAY vor RMEC  TOTAL
(X1000) CoaT SAVING . SAVING
1786 1529 S0 3.7 . A73,074 735,735 4,361 743,07
1927 1604 102 2.3 0 770,058 3,923 773,980
1vEE 1671 1S3 3.0 0 725,275 3,459 723,734
1929 1736 214 2.7 0 753,924 2,969 756,953
1990 1801 275 2.5 o 781,732 2,864 . 784,204
1991 1270 327 2.4 0 211,713 1.%46 513,459
1992 1941 401 2.3 105,123 942,517  1.405 343,724
TATAL 367,946 5,424,020 20,527 5)444,550
DISCOUNTED TOTAL 224,477  5.129,290 12,849 . 142,140

NET PRESENT VALUE
BENEFIT ST RATIO
INTERNAL RATE OF RETURN

—141-—

i 2. 757,670
: H5.2

158.46 4
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STUDY ROUTE ¢ RH - 1& (214 — 0100) SECTION @ & ;
SURFACE TYPE @ DT/ST. WIDTH OF ROAD 2 6.0 M
AQPHALT INSTITUTE METHHD
ONE OVERLAY CASE E (HNIT aF DOBT £ BENEFIT : BAHT)
B =17 T COSTS BENEFITS
YEAR AADT LATIVE .P3].  ~-——-—- —— R -
ESA - OVERLAY voec . RME  TATAL
{x1000) - cosT SAVING - SAVING
1991 1870 .62 4.2 473,074 873,432, 47494 902,928
1992 . 1941 426 . 3.7 o 932,511 8:339 934,840
1993 2013 . 192 2.5 0. - R66r P24 43157 971,082
1994 091 | ZALR.E 0 1.008,220° 3,980 1,008,200
1995 2171 . 333 3.1 ¢ 1,043,220 3,794 1.047,020 .
1996 2ISE 407 3.0 . . 0. 973221 13,602 981,823
1997 23y 485 2.7 -236,537 1,015,540 3,402 1,013,740
TOTAL 236,537 6,939,070 27,759 &, 966,330
DISCOUNTED TOTAL 121,274 2,232,770 2,243, 120
NET FRESENT VALUE ;2,056,850
RENEFIT CUST RATIO : 11,8
INTERNAL RATE 0F RETURN 1 174.5 %
DOH (CALIFORNIA) METHOD
ONE NVERLAY CASE (UNIT OF COST & BENEFIT : BAHT) TWO OVERLAY  CASE (UNIT ©OF CIST & BENEFIT @ BAHT)
cumMU- COsTS BENEFI T'S COMU-— ZOSTS BENEFITS
YEAR AADT LATIVE PSI  ———— - — YEAR AADT LATIVE PS1 -—— - : -
E S A OVERLAY voo  RMC O TOTAL ESA OVERLAY vorc RMGC  TOTAL
(X1000) CosT SAVING  SAVING O (X1000) COsT SAVING  SAVING
1985 1475 43 2. 586,32 226 706,3z6”'4,29; 'j;71412;7_ 1925 1475 . 48 = 473,074 706,926 4,197 711,122
1936 153% 0 ®R 3.2 0 732.735 3,708 742,444 1va6  {sze 93 3.0 0 467,823 3,801 671,329
1927 1604 150 2.8 0 695,777 2,102 698,877 1957 1604 . 180 2.6 0 BYS. 777 3,390 499,147
1985 1671 206 2.6 O 725,275 2,860 727,735 1923 ia71 CZos 2. 0 725,275 2,743 23,22
1959 1736 264 2.4 D 753,984 1,723 755,747 1959 1736 244 .2 0 753,938 2,489  756,47%
1970 {mo1 223 2.2 S0 721,733 1,083 782,826 1990 1301 59 3.7 473,074 - 265,244 4,361 8569.50%
1971 170 335 z.1 Lo 811,713, 368 | 812,082 1991 1Z70 121 = —337.910 59,433 3,931 02,364
, 200 3 220, 950 TotAL 508,238 5.31%,170 25,017
SCOUNTED TOTAL. 30 12,233 379,610 DIJPDUNTEB TATAL £0T, 032 F.3V2.090 16,413
NET PRESENT VALUE ° ;2,793,290 NEf'PRESENvaaLUE : 2,803,470
BENEFIT COST RATIO i 5.3 FENEFIT COST RATIO : - b
INTERNAL RATE OF RETURN @ 122.5 % INTERNAL ‘RATE OF RETURN 3 147.% %
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STUDY ROUTE & RH - 16 (214 - o100y SECTION @ 10 - 11
" SURFACE TYFE @ DT/ST ' WIDTH OF ROAD : 4.0 M

ASFHALT INSTITUTE METHOD

ONE OVERLAY CASE . (UNIT OF COST % BENEFIT : BAMT)
ClM— cﬁngg .. .. BENEFITS
YEAR AADT LATIVE PRI ——s—ieiece s - - -
: £ 3 A OVERLAY VoL R MC TOTAL
(X1000) COST SAVING SAVING
1985 1475 A3 4.3 472,074 706,926 4,517 711,445
1936 1529 98 2.9 a 738,735 4,403 743, 132
1957  1&D4 150 3.6 o 770,058  4;%22 774,540
teEE 1471 204 .4 0 ez 771 4,154 B0, 925
1929 1736 204 2.3 0 334,572 4,019 23T, 591
1990~ 1g01 33 3.2 0 065,284  F,881 849,125
1971 1370 3895 3.1 -236,537 878,433 3737 02,170
TOTAL - , 236,537 SH&16, 740 28,995 S,645, 730
DISCOUNTED TOTAL 3771540 3,596,710 19,170 3,415,880
NET PRESENT VALUE & 3,238,540
PENEFIT CoST RATIO : 9.4
INTERNAL RATE OF RETURN @ 14,7 %
1DOH  {CALIFORNIA) METHOD
INE QVERLAY CASE _ {UNIT OF COST % BENEFIT : BAHT) TNQ'DvERLﬁY CAZE (UNIT OF COST 2 BENEFIT @ BAHT)
: CUML— COETS .. BENEFITS _ CCuMU- COSTS BENEFITS
YEAR AADT LATIVE P31 ~———me e YEAR AADT LATIVE P31 - . -
E 3 A OVERLAY - vaoo. RML TOTAL ' ESA OVERLAY v oo R MC TOTAL
(X1i000) COsT SAVING.  SAVING ' _ (£1000} ' CosT SAVING SAVING
1925 1475 4% .8 529,450 706,924 4,291 711,217 1985 1475 48 z.7 473,074 TOb, 926 4,247 711,167
196 1539 ea 2.2 0 733,735 3,708 742, 444 1936 1529 93 301 0 73R, 73S Z097 742,632
1937 1604 150 2.2 0 &9E. 777 . Z.10Z b3, 379 1957 1804 15 2.7 0 695,777 3,537 £9F, Z1
ivEE 1671 206 L 2.4 g 725,275 2,460 727,735 1922 1871 204 2.8 0 725,275 3.149 7S, 424
1939 1736 244 2.4 o 753,924 1,733 755, 747 1925 1736 264 2.z 0 753,984 2,747 756,730
1970 1301 323 2.2 ) 751.738 1,032 782,526 1970 130t 22T 2.1 Q 721,732 2,323 754,074
1971 1570 o za 0 211.713 | 368 812,052 1991 1270 62 3.3 &7.582 G978, 432 4,286 202,717
TOTAL o 529,450 5.214.150 16,200 5,230,950 TOTAL _ 1,013,730 5,300,870 24,196 5,325,040
DISCOUNTED TOTAL S29,650 3,367,330 12,288 3,379,610  DISOOUNTED TOTAL 534,408 3,406,550 16,095 & 422,650
- NET PRESENT VALUE T 2,847,940 NET PRESENT VALUE P 2,885,040
BENEFIT COST RATIO | : 6.4 BENEFIT COST RATIO P 6.4
INTERNAL RATE OF RETURN : 135.6 % INTERNAL RATE OF RETURN : 151.7 %
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STUDY ROUTE ¢ RH - 25

SURFACE TYPE @ DT/ST

(2071 - 0100)

SECTION & 10 —. 11

WIDTH OF ROAD :.5.0.M

ASPHALT INSTITUTE METHOQD

ONE OVERLAY CASE

(UNIT OF COST % BEMEFIT ¢ BQHTI

cuMU- COSTS BENEFITS
YEAR AADT LATIVE FSI  ~——mmee—m —— - -
£ = QVERLAY voc RME  TOTAL
(X1000) CIET BAVING  SAVING
17as 1206 111 4.6  FR4,228 727,418 4,567 731,987
1ome 1271 229 4.3 0 766,462 4,554 771,014
1927 1339 oS82 4.2 o B0&, 161 4,537 2105 700
1902 1414 451 3.1 o £51,450 4,523 BES, 973
1929 1473  &16 4.0 0 B90,0%0 4,506 294, 598
1990 1544 757 .9 . o 929,059 4,489 33, 54
1991 1614 904 2.8 -197,11&4 270,513 4,470 974, 753
TOTAL 127,114 S.941, 150 231,450 5,772, 20C
DISCOUNTER TOTAL 218,417 32770, 180 20,668  3.210,350
NET PRESENT VALUE i 3,496,230
BENEFIT COST RATIO : 17,1
INTERNAL RATE OF RETURN : 191.0 %
METHOD

DOH {CALIFORNIA)

(UNIT OF COST % BENEFIT = BAHT).

ELMU- | £OETS "RENEFITS
YEAR ARRT LATIVE - PSI = ~ = —= -
' Esa OVERLAY voSc RMC TOTAL
T (X1000) CO3T  SAVING | SAVING '
1985 1204 111 4.6 374,323 | 727,418 4.571 731,997
1986 1271 229 4.4 Ky Teb, 462 4,540 0 771,023
197 1E3y 35T 4.2 O @04, 161 4,550 810,711
1983 1414 451 4.1 0 @51,450 4,539 855, 9E0
1989 1473 816 4.1 o S90,090 4,526 894, 616
1790 1548 757 4.0 0 729,099 4,513 oER.5730
1991 1414 J04 3.7 -197.114 970,512 4,500 | ¥75,013
TOUTAL 197,114 75,741,150 21,759 S, %7Z.710

314,417

NET FRESENT VALUE
BENEFIT COST RATIO
INTERNAL RATE OF R

ETURN

5, 790, 120 20,730

%, 496, 300
oy
191.0 %

TOTAL.

ONE OVERLAY CASE

APPENDIX 4.8.4
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STUBY ROUTE. -3 RH.— 25. (2071 — 0100)  SEETION 1 11 - 12

SURFACE TYPE : DT/3T WIDTH OF RoAD @ S.0 M

o _ UM CCOSTS RENEFITS
" YEAR  AADT  LATIVE PSI i mmm—m— e -
L., - EEAL OVERLAY vaoc RMC TOTAL
(X1000Y COST.. . SAVING  SAVING
1Z0a i3l . 4.5 av4,223 727,418 4,567
TimTL 229 4.3 0 766,842 4.547
1370 133Y 0 3S2 4.1 L0 HOa, 141 4,52
1983771414 4531 4,0 S0 851,450 . 4,505 E55, P55
C1wE9, 1473 B16 3,7 D 370,090 4,453 94, 573
S 1wR0 1544 737 B.5 S0 TE, 059 . 4,459 PEE. 512
©1RPL 1614 904 3.7 . —197,114 F70,513 . 4,435 74, P47
127,114 5,241,150 31,521 5. 972,630

DISCOUNTED TOTAL -

NET PRESENT VALUE 476,160

BENEFIT COST RATIO 53 1201
INTERNAL RATE OF RETURN, : 151.0 %

DOH (CALIFORNIA) METHCOD

(UNIT OF COST % BENEFIT : BAHT)

_ Chpl= eosTs . BENEFITS
YEAR AADT LATIVE PsI e
: . ESA.. OVERLAY YV O C RMC TATAL
(X1000) CosT, SAVING.  SAVING
1985 1206 11t 4.5 74, 220 727412 4,566 731,734
1986 1271 229 4.3 Y 7o6: 442 4,545 771,002
1wE7 1337 952 4.1 .0 S06, 161 4,524 510,655
1933 1414 431 4.0 0 E51. 450 4,501 555,952
1939 1473 &16 3.7 o 890,090 4,475 974,563
1990 1544 757 28 0 929,059 4,452 T, S1E
1991 1614 904 3.7 197,114 970,513 4,427 974,740
CoTatal | 197,114 5,741,150 31,494 5,972,450
DISCOUNTED TOTAL . 214,617 3,770,180 20,580 3,510,760
. NET FRESENT VALUE Lt 3,496,150
" BENEFIT COST RATIO : 12.1
INTERNAL RATE OF RETURN _:

171.0G %



STUDY ROUTE @ RH - 25

(2071 - 0100}

CEOTION @ 12 - 1

CEURFACE TYFE @ DT/ST CWILTH OF ROAD 3 5.0 M
ASFHALT “INSTITUTE METHOD
ONE QVERLAY CASE (UNIT OF COST & BENEFIT : BAHT)
CIIMLI- COsTS BENEFITS
YEAR AADT  LATIVE  PSI  ———meemee O S
CESA QVERLAY Voo KM T TOTAL:
(X1000) CRsT SAVING  SAVING
1925 1206 111 4,5 394,228 727:815 4,564 731, 937
156 1271 229 4,2 kS 754,883 4,540 771,003
19937 133% 352 4.1 0 804,161 45515 E10. 676
1938 1414 - 451 307 0 251,450 4,487 55, 937
1937 1472 bik 2.8 0 30,00 4,461 E94, 552
1990 1544 757 3.7 ] 929,059 4,43% 932, 492
1971 1414 204 3.7 ~197.114 970,513 4,402 274,715
TOTAL 197,114 F,941,150 31,805 5,972 560
DISCOUNTED TOTAL 214,617 3,790,120 20,530 3,810,710

NET FRESENT VALUE
BENEFIT COST RATIO
" INTERNAL RATE OF RETURN

Fa 476, 100
12.1
121,06 %

DOH (CALIFORNIA} METHOD

ONE DVERLAY CASE (UNIT OF COST % BENEFIT : BAHT)
CuML- COSTS  BENEF1TS
YEAR AADT LATIVE FSI - - - i
_ ESA OVERLAY Voo R MG TOTAL
(X1000) COST SAVING  SAVING '
1985 1206 111 4.5 294, 222 727,818 8,541 7514979
1936 1271 229 4,2 0 766,462 4,529 770,971
1937 1zae 52 4,0 0o 206, 1461 4,476 210,457
1B 1414 431 2.8 o 551,450 4, 44Z 555,712
1939 1473 616 2.7 o 90,090 45425 294,516
1990 1544 757 = 0 929,059 4,367 3% 444
1591 1&14 704 36 -197,114 970,513 4,343 74,341
TOTAL 197,114 5,941,150 31,208 5,972:360
DISCOUNTED ToOTAL 314,617 2,790,180 20,419 3,310,600
NET FRESENT VALUE T3 3,495,970
BENEFIT COST RATIO - @ 12.1

INTERNAL RATE UF RETIRN @

190,79 %

— 145

STUDY ROUTE @ RM - 23 (2071

SURFACE TYFPE * DT/ST

- 0100

APPENDIX 4.8.4
13/25

SECTION 2 S~ 14

WIDTH 0OF ROAD 1 5.0 M

ASFHALT INSTITUTE METHOD

ONE OVERLAY CASE (UNIT OF COST % BENEFIT @ BAHT)
cumL- COSTS , BENEF T3
YEAR AANT  LATIVE FSI  —-——- - form e
' ES A DHVERLAY vooc  RMC O TOTAL
{¥1000) cosT SAVING  SAVING

1pas 1206 fi1- 4.6 IP4,223 727,418 4,56% 731,96
1956 1271 229 4.3 0 7hLy4462Z 8,553 771,015
1927 1337 3Tz 4.2 0 806:161 4,537 210,495
1955 1414 491 4.0 0 251,450 4,520 855,970
19237 1478 &lé 4.0 0 EP0,090 4,502  @94,592
1970 1944 757 &9 0 929,059 4,483 9, 543
1991 1614 704 3.3 -197.1184 70,513 4,444 ¥74,977
TOTAL 197,114 5,941,150 31,627 5,972,750
314,617 3,510, 540

DISCIUNTED TOTAL

2,770, 180 20,655

NET PRESENT VALUE

T, 4%, 220

BENEFIT COST RATIO : 12,1
INTERNAL RATE OF RETURN = 191.0 %
DOH (CALIFORNIA) METHOD
{INE OVERLAY CASE (UNIT 0OF COST % BENEFIT = BAMT)
B CHMU- COSTS BENEFITS
YEAR AADT LATIVE PSI  —esiemm——se = e —
T E & A OVERLAY v oo RMOC TaTaL
(X1000)° COST SAVING  SAVING
498s 0 1206 1117 4.4 294,225 727,418 4,570 721,958
1924 1271 229 4.4 0 Teh, BLT  4,S5E 771,070
17e7 1339 352 4.2 0 B0A, 161 4,545 210,707
19am 1414 481 4.1 ) 551,450 4,532 HE5, Y53
1987 1472 b1k 4.0 0 270,070 4,512 FE, O
1990 1544 757 .9 0 929,059 4,504 923, SAT
1991 1&14 P04 3.7 —-197.114 970,513 4,487 P75, Q0T
TOTAL ' 197,114 5,741,150 31,717 5. 972,570

314,417

2,790,120 20.70&6 3,510,870

NET PREZENT VALUE
BENEFIT COST RATIO
INTERNAL RATE OF RETURN

3 T4, 270
12,1
191.0 %



APPENDIX 4.8.4

14/25
STUDY ROUTE. ¢ RH — 25 (2071~ 0100) - SECTION : 14 - 13 sTUDY. ROUTE 2 RH ~ 23 (2071 - 0100y SECTION @ 1S - 14
SURFACE TYFE ¢ D7/ST NETE - WIDTH OF ROAD @ 5.0 M SUREACE TYPE @ DT/ST : ; . WIDTH OF ROAD @ 5,0 M

QQFHQLT INSTITUTE METHOD

_ASPHALT INSTITUTE METHOD

BAMT) . | ONE- DVERLAY. LQHFu:n

(NE OVERLAY CASE. (UNIT OF COST & BENEFIT :
. CUMU—.. - COSTS.. _ BENEFITQ o R w1-° R 0sTE
YEAR AADT . LATIVE .FSI  —see=wmme— ————mmeeoes e - YEAR. AADT LATIVE F3I e e SR —
' : E S:f - o, OVERLAY . @ vV OC- R M . TOTAL : L S . E.-SA Hli_qxlﬂVERLAY VoG R M C TOTAL
{X1000) - : CRET 0 SAVING  SAVING X10d0) ToCmET BAVING  SAVING
1985 1206 LA.S  3R4,EEm . 727:41% 4,561 731,977 o111 a6 374,z 727, 41“"4F5?1- 731,989
1984 - 1271 4,3 O TEEAET 8,531 0 770,993 229 4.4 0 Teba AbZ, - &35 771,024
1987 1EE? 352 4.0 .0 2063161 4,497 £10, 660 CaEm2 AL a . 80A 161 4,352 210,713
1988 1414 4% 2.9 _ [0 B51,450 4,466 8B5S, 914 L T 0 . 951,450 4,541 - 855,991
193 1475 &1a A5 Q 290,070 4,831 a8, 521 2 L6160 4.1 Y 2P0, 090, 4,530 294, 420
1990 1544 757 7 0 929,059 4,374 9T, 453 . _ 44 .. 757 4.0 @ D29,059 4,518 93T, 578
1971 1414 P04 3.6 -197.114 270,513 - 4,354 974,869 N 1?”1u 1614 04 2.7 -197.114 . 770,513, 4,506 975,019
TOTAL = 197,114 5,541,150 31,238 5,972,390 o TOTAL 197,114 5,741,150 31,791 5,772,740
DISCOUNTED TOTAL . 214,617 3,790,120 20,436 3,810,620 C . DISCODNTED TOTAL . . 214,617 3,790,180 20,742 3,310,330
NET FRESENT VALUE. : _3,4?6;060 ' NET_PRESENT VALLE | t . 3,44, 310
'BENEFIT. COST RATIO. 3 12, BENEFIT COST RATIO . - ¢ 12,1
INTERNAL RATE 0¥ RETURN : 190.9 % INTERNAL. RATE OF RETURN . * 191.¢ %
"DOH (CALIFORNIA) METHOD DOH {CALIFORNIA) METHOD
ONE OVERLAY CASE . ' (UNIT OF COST & BENEFIT i BAHT) .- 0ONE DVERLAY CASE. . - (UNTT 0OF COST %
: CUMU- - - COSTS. BENEFITS ' : _ cumu- .. oOSTS BENEFITS
YEAR AADT  LATIVE PSS - ——— e _ YEAR AADT LATIVE P51 -~———- e
: ESA OVERLAY . voc RMCEC TOTAL _ R LE S A . DVERLAY Voo RMC TOTAL
(X1000) COST . - SAVING SAY ING : (XiﬂuO) S COST - SAVING SAVING
1955 . 1206 111 4.4 4,223 727,413 4,552 - 721,970 . 1985, 1206 - 111 4,7, 394,225 727,413 4,574  7EL,
19zs 1271 229 4.1 0 Tt 402 4,504 770,264 . . iwgs 1271 229 4.5 ) Thbn 88T 4,571 771,053
1987 1337 352 3.7 0. 206, 161 4,453 510,614 : : 1997 - 1339 352 4.4 ] Q06,161 . 4,567 210,728
L iwEE 1414 4Am1 0 3.7 0 u-1 450 4,400  #35,850 S 1w 1414 . 4l 4.3 0 251,430 4,544 E354,014
1939 1473 416 3.6 0 590,090 4,344 574,434 . 1537 1478 616 4.3 0 3PQ,090 . 4,540 a94, 650
L0 1544 797 3.9 - 0 929,059 4,289 T2, 344 e : 1990 1544 757 | 4.z S0 929,039 4,554 P L1T
1991 1414 704 3.4 —197,114) 270,513 . 4,224 274,737 v 1991, 1&14 904 4,2 -197,114 FT0.513 . 4,551 275, 064
TOTAL .. 197,114 5,941,150 30,762  5:771,920 ” 1o ' '
DI"FUUNTEH ToraL . 314,417 - 3,790, 130 20,167 3,210,350
NET PRESENT VALUE T 2,495,720 '  NET PRESENT VALUE . . 3 ..3:4%&,400
BENEFIT COST-RATIO : 12.1 - : . BENEFIT CARST RATIO., - .t . 12.1
INTERNAL RATE OF RETURN 1. 120.% % _ . .. INTERNAL RATE OF RETURM, : 121.0 %

— 146 —



STUDY ROUTE = RH - 25 (2071 - 0100} SECTION ¢ 14 — 17

SMRFACE TYPE * DT/ST

i
=

WIDTH OF ROAD : 5,¢

ASFHALT INETITUTE METHOD

ONE OVERLAY CAZE

(UNIT OF COST & BENEFIT @ BAHT)

_ CLIMY— COETE

YEAR AADT LATIVE FSI ————————m ——
E A _ OVERLAY
COET

(X1000)

BENEFITS

voc RMC S TOTAL
SAVING  SAVING

1985 12067 111 4.4 394,222 727,418 4,555 731,973
LeEe 1271 TZY 4.1 0 764,462 4.51Z 770,974
1327 1399 352 0 5.9 0 206,161 4,466 210,427
1ves 1414 4B 2.7 0 251,450 4,412 35, B34Y
1997 1478 616 3.6 Q0 870,090 4,263 274,452
1990 1544 757 3.5 0 929,059 4,314 932,375
1991 1614 DA 3.4 -197,118 P70SSI3 4261 974,774
197,114 5,941,150 30,895 5,972,050

SUNTED TOTAL 314,617 3,790,120 20,2743 3,210,430

NET PRESENT VALUE
EENEFIT COST RATIO :
INTERNAL RATE OF RETURN

DOH (CALIFORNIA}

ONE OVERLAY CASE

5,495,310
12.1
T 190.7 %

METHOD

- CUMu COSTS ' BENEFITS
YEAR AADT LATIVE PSI ————- —_— - -
: ‘ ‘E S A OVERLAY varc RMC TOTAL
X1000) CEOST SAVING = SAVING -

1985 . 1204 il 4.2 R4, 223 727,413 4,525 721,952
iy2e 1271 ey 3.7 ] F&b. 462 4,452 773,714
1 1239 202 3.7 o 06, 161 4,364 210,525
19 1414 451 iC P 0 251,450 4,271 |85, 7eE
13y 1473 LH1G 3.4 Q 2P0,0°0 4,175 o4, 265
1990 13544 7357 2.3 a 229,059 4,074 YIEL1EE
1%71 1&14 04 s ~197.114 FTC,SLT TP FT4, 451
TOTAL ) i7,114 5,941,180 Z9.83% 5.%70.570
DISCOUNTEDR TOTAL Zi4.4617 2,770,180 19,447 2,209,830

- NET PRESENT VALUE
BENEFIT COST RATID
INTERNAL RATE 9OF RETURN

— 147

3. 435,210
12.

i70.9 %4

APPENDIX 4.8.4

15/25



SECTION & . % - 10

WIDTH. OF ROAD & 5.0 M

DOH (CALIFORNIA) METHOD

STUDY ROUTE * RH — 27 (2180 — 0100).
SURFACE TYPE @ DT/ST '
ONE OVERLAY TASE _ (UNIT OF COST % BENEFIT 3 BAHT
EuMu- COSTS BENEFITS
YEAR AALT LATIVE PRI cemommmme mmm— oo e o
E % OVERLAY v ooc  RMC TOTAL.
(X1000) COET CSAVING SAVING -
17Es 941 43 3.3 728,256 423,747 4,28
1939 979 8% .2 O 504,233 3697 0
1990 1021 135 2.2 O AA7,084. 3,030 | 470,163
1991 1062 183 2.4 0 ASS.360 2,442 . 487,502
1992 1106 233 .4 0 §0S5.741 1,735 507,526
1993 1152 z@&  Z.E 0 527,027 1,094 528,131
19?4 1200 341 2.1 o 550,392 367 550,741
TATAL 728,256 3,523,410 16.754 3,540,370
DISCOUNTED TOTAL S15, 511 1,421,280 §.722 1,630,000
NET PRESENT VALUE -~ - ¢ 1,114,490
BENEFIT COST RATIA z.2

INTERNAL RATE OF RETURN

66,7 Y

— 148~

TG OVERLAY CASE (UNIT OF COST % BENEEIT ¢ BAHT)

. _ CUMU= COSTS EENEFITS
YEAR AADT LATIVE PS5l soem—mm e mmmm o e

ESa GVERLAY vaore RMC TOTAL

(X2000) COST ZAVING  SAVING
1922 941 43 3.5 S35.469 483,767 4,038 457,508
198% . 979 8% 2.8 0 447,192 3,476 450,474
1970 1021 135 z.4 0 467,028 T.588 ALY, 972
4991 . 1062 183 2.1 0 485,360 2,255 457, 645
1998 1104 50 3.4 274, 222 570,156  2.950 574,106
1992 1152 103 7.7 0 ©27.037 % TE7 530,324
1974 1200 158 2.3 0 S50, 392 2,597 552, 991
TQTAL 329,597 3,520,990 72.526 2,553,520
DNISCOUNTED TOTAL : S52, 407 1,614,930 10,654 1,625,520

NET PRESENT VALLE :
BENEFIT COST RATIO :
" INTERNAL RATE OF RETURN :

1,065,920

2.9
23.1

%

APPENDIX 4.8.4
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APPENDIX 4.8.4

17/25

23

i

STuDY ROUTE @ RH -~ 27 (2140 = 010Q) ECTION ¢ 10 — 11 |

SURFACE TYRE & DT/ST ' WIDTH OF RoOAD ¢ 5.0 M

ASFHALT INSTITUTE METHOD

ONE OVERLAY CASE - _ (UNIT OF COST & BENEFIT ¢ BAHT)
. S oUMu= .. CDSTS . . . BENEFITS '
YEAR AADT LATIVE PsSI e el -
, - ET A BVERLAY -~ V'O C . R M TOTAL
L (X1000) . CasT SAVING  BAVING
1955 . 213 32 4,2 294,220 417,589 4,495 422,087
1986~ 893 7% 3.9 S0 AZE 589 4,337 442,926
1927, 897, 120 3.5 0 461,742 4,162 465,710
1982 941 163 3.3 0 MBI 7L X, PIR AR7.7S9
PR 977 208 3.2 0 504,233 3,811 502,044
1990 1021 285 3.0 L0 52,446 T6ZF 530,268
1971 1042 303 E.?  -197,114 485,360 3,436 435,786
TQTAL ' o -~ 197,114 32,317,930 27,855 3,345,730
DISCOUNTED TOTAL 214,617 2,131,070 12,528 2,147,600

NET FRESENT VALUE : 1,834,930
BENEFIT COST RATIO 1 . &8

- INTERNAL RATE OF RETURN @ 111.7 %
DOH (CALIFORNIA) METHOD
ONE OVERLAY CASE (UNIT OF COST % BENEFIT : BAHT)  TWD OVERLAY CASE (UNIT OF COST & BENEFIT @ BANT)
CUMU- COSTS . . . . . BENEFITS. . L CUMI=- COsTs BENEF I TS
YEAR AADT LATIVE P51 ~ : — - - YEAR - AADT LATIVE P31 e
- ESA OVERLAY varc o oRMGC - TOTAL £5A DVERLAY . v o &  RMGO  TOTAL
(X1000) - CDSET SAVING - SAVING , (X1000) CoET SAVING  SAVING
1985 513 3E - G.& 429,962 417,589 . 4,38% 424,578 1985, B13 32 3.4 A41,375 417,589 4,043 431,633
1986  E53 73 3.2 o 43m. 5%y 3,700 442,239 . 1986 253 78 2.8 0 32,961 3431 392,442
1987 8%7 120 2.8 0 809,887 2,081 412,567 1987 897 120 2.4 0 409,487 2,8%2 412,375
tva P41 163 2.6 0 429,057 2,437 431,495 19358 941, 163 2.1 0 427,097 2,228 431,347
1987 979 208 2.4 O 447,198 1,775 443,973 1985 979 . 4% 2.6 394,28 S04,233 4,080 505,312
1990 1021 285 2.2 O 467,038 1,080 443,163 1990 {021 - w2 2.3 G 467,038 3,562 470,645
1991 1062 302 2.1 O 425,360 - ZeZ 485,722 1991 1062 140 2.4 ~98,557 485,560 3,033  48%,397
TOTAL - ' 629,962 32094, 340 16,726 3,111,090 . TOTAL . . 737,086 3,101,770 23,378 3,125,150
DISCOUNTED TOTA £27,962 1,996,570 12,240 2,008,510  DISCOUNTED TOTAL 452,109 1,989,370 15,395  2.004,740
NET PRESENT VALUE ;1,278,990 : R NET PRESENT VALUE . ;1,352,450
BENEFIT COST RATIO : 3.2 BENEFIT COST RATIO 2.1
bl % INTERNAL RATE OF RETURN 3 57.9 %

INTERNAL. RATE OF RETLURN @ . L,

_149—_



APPENDIX 4,8.4
18/25

kY

STURY ROUTE = RH — &7 (2140 - 0100) _ - EFPTIDN @ 11 - 1

SURFACE TYPE ¢ OT/ST : NIDTH OF RDOAD = S0 M

ASPHALT INSTITUTE METHOD

ONE OVERLAY CASE (UNIT OF COST & BENEFIT : BAMTY  TWO OVERLAY GASE. -0 - = (UNIT OF COST & BENEFIT : EAHT)
) CLIMLI- COSTS BENEFITS : EAR R = U | N CosTs - U BENEFITE
YEAR AADT LATIVE PFSI  ooirmsmeim oo i e YEAR AADT LATIVE PSI  =omm—mmme —msemoee - ——
% A OVERLAY voco RMCO TOTAL. S E 8°A o OVERLAY vV ac RMC - TOTAL
(X1000Q) SBOST  SAVING. | SAVING - o oL (X ID00) e COST SAVING' - SAVING -
1Es 813 =3 3.8 . 535,667 417,525 4,237 421,878 1¥E5 i3 3§, 3.4 0 3R4,22& | 417,589 4,085 421,644
1pE6 853 78 3.2 o 43,569 2,700 442,28 1986 0 85% 78, 2.8 0 BBE.7AL 2.507 592,448
1957 897 120 2.3 Q 409,427 3,051 412,57 . 1987 297 7120 . 2.4 0 407,487 2:9320 412,419
lese 941 143 Z. 4 0 479,059 2,437 4315498 1988 941 143 201 0 429,059 2,343 431,402
17 w7y 208 2.4 0 447,193 1,775 445,973 - 1989 979 4% 3.8 394,228 504,233 4,266 SO, 492
1990 1021 255 2.2 0 467,084 1,080 443.18% - 1720 10%t 92 1 SO U SZ6,648 3,942 530,588
1991 jos2 202 2. 0  485:360 362 485,722 19911062 140 2.8 -225,273 455,360 3611 433, 970
TOTAL 535667 3,094,360 16,726 3.111,090 TOTAL ' SA%, 183 3 161,330 24,656 - 3, 185, 770
DISCOUNTED TOTAL 385,467 . 1,996,570 12,240 2,002,810 - DISCOUNTED -TOTAL- - - 553,783 2,019,550 16,044 2,035,590
NET PRESENT. VALUE : 1,473,140 o 2  NET PRESENT VALUE .~ @ 1,481,210
BENEF1T COST RATIO : 2.2 BENEFIT COST RATIO - - ¢ ° ' 3.7
INTERNAL RATE OF RETURN 73.85 % INTERNAL RATE OF RETURN : 100,07 %
DOH (CALIFORNIA) METHOD
ONE QVERLAY CASE : (UNIT OF COST % BENEFIT ¢ EAHTY  TWO OVERLAY CASE - - . (UNIT OF COST & BENEFIT : BAHT)
CUMU- COSTS _ BENEFITS S eCUMUse S DDSTS : BENEFITS
YEAR AADT LATIVE F3I  — e -— : YEAR AADT  LATIVE PSI ————————- e e
A OVERLAY SV L = RMEC TOTAL S ESa OVERLAY vVoZ RMC TOTAL
(X1ooo) . COST  SAVING  SAVING - - o © (X1000) : COST 0 SAVING  SAVING
1785 B13 38 2.3 1,099,770 417,589 4,259 - 421,878 1985 - 212 3 3.6 1,021,020 417,527 4,043 421,432
1984 .85z 7% 3.2 0 438,597 37000  442,23Y. 1984 BSIF . - 78 2§ 0 TE2, 961 3,481 292,442
1957 =97 <120 2.5 0 - 409,437 3,081 412,547 - 1987 897 1200 2.4 0 a09,487 2,892 412,373
1938 941 143 - 2.6 0 429,089 2,439 431,498 1983 . 941 - 163 2.1 0 429,059 2,283 431,247
1989 7% 208 2.4 0 447,193 1,775 A43,97% 19EY . 977 45 2.4 582,516 504,233 2,841 7 S08,073
1990 1021 ¥85 2,2 O B47,084 1,080  A&E, 163 © 1990 10215 . 92 2.4 o 447,084 - 3,072 470, 154
1971 - 10s2 302 2.1 0 425,360 362 © 485,722 0 1971 1062 140 2.1 0 495,360 2,29F 487,648
ToTAL ' o 1,097,770 3,094,360 16,726 3,111,090 TOTAL- . . - - 1,603;340 - 3,101,770 21,504 3,123,450
DISCOUNTED TOTAL 1,099,770 1,994,570 12,240 - 2,008,810 - DISCOUNTED TOTAL -~ = 1,371,410 1,989,370 14,448 2,004,040
NET FPRESENT VALUE ', $ "-9ov 37 ' NET. FRESENT VALUE B Y 5 B
BENEFIT COST RATIO : 1.8 : . BENEFIT COST-RATIG @ © 3 1.4
INTERNAL RATE OF RETURN ¢ 4.6 % " INTERNAL RATE OF RETURN : 29.2 %

:
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STUDY ROUTE  : RH ~ 27 (2140 ~ 0100) SECTION & 1% — 33
SURFACE TYPE & DT/ST WIDTH OF ROAD @ 5.0 M
ASFHALT INSTITUTE METHOD
ONE QVERLAY CASE (UNIT OF CEET % BENEFIT @ BAHT) TWO MWERLAY CASE (UNIT OF COST % BENEFIT 3 BAHT)
. CumMu- . CosTs  BENEFITS . CUMU= COSTS BENEFITS
YEAR AADT LATIVE PSI  ee-—————m ——oe ——— e YEAR AALT  LATIVE PSI | m—esemeeem oo s
= 5 A OVERLAY voo  RNMGC. TOTAL ESA OVERLAY vaoc  RMC o TOTAL
(X1000) T SAVING . . SAVING. (X1000) COST SAVING, | SAVING
1783 941 43 3.8 0 AB@, 522 432,767 4,287 458,094 1982 941 43 3.7 394,228 433,747 4,200 427,967
19y 979 =3 3.2 o S04, 233 E,697 . S07,%30 . 1929 977 =88 3.0 0 504,233 3,806  SOR.037
1990 1021 135 25 Q 467,084 3,080 470,163 1990 1021 135 2.6 0 447,084 3,395 470,479
1991 1082 183 2.6 0 455,360 2,443 487,502 1971 106Z 183 2.4 O 495,360 2,974 483,335
1992 1106 . 233 2.4 0 =08, 741 1,785 507,526 1992 1106 233 2.2 0 505,741 2,53 S0, 277
1993 1182 | 224 2.2 o S27,037. 1,094 528,131 199F 1152 2|4 2.0 0 27,037 2,075 529,112
1594 1200 - 341 2.1 0 SO, 3¥2 567 550,761 1994 1200 | 8% E.3 49,277 - 430,434 4,328 424,312
TOTAL 423,522 3,923,410 14,754 3,540,370 TOTAL 837,735 3,593,710 23315 F.417,020
OIS EDUNTED TuTAL 247,720 1,621,230 3,722 1,430,000  DISCOUNTED TOTaL 512,541 1,642,240 11,062 1,654,910
NET PRESENT VALUE s 1,282,230 NET PRESEN& vALUE : 1,342,370
- BENEFIT COST RATIO : 4.7 BENEFIT CO8T RATIO : 5.3
INTERNAL RATE OF RETURN 3 100.0 % INTERNAL, RATE 0OF RETURN 124.2 %
DOH (CALIFORNIA) METHOD
ONE GVERLAY CASE , (LNIT OF COST &-EENEEIT-=ZBAHT) TWO OVERLAY CASE (UNIT OF COST % BENEFIT @ BAHT)
CLML- COSTS BENEFITS ' O dumo- COSTS BENEFITS
YEAR AALT LATIVE PS5l —————meemm —m—mim—e S S YEAR AADT LATIVE PSI — e
EsA OVERLAY v.o o . RMEC  TOTAL E S A OVERLAY voc  RMEG TOTAL
(X1000) COST ZAVING - SAVING (X1000) CoST TAVING oavzmc
2 3.8 1,001,330 417,52% 4,289 421,373 213 33 2.6 702,892 417.559 4,043 421,632
& 3.2 o a=g, 5% 3,700 442,259 5% 78 2.8 0 38E.761 481 5442
120 2.3 Q 407,437 3,021 412,567 97 1z0 2.4 0 409,487 2,892 41L,q7a
16z 2.6 0 429,059 2,437 421,498 941 163 2.1 0 429,059 2,285 431,347
208 2.4 0 447,192 1,775 842,973 979 45 3.4 SIS, 669 504,233 3,841 S0, 072
255 2.2 D 487,084 1,080 443, 143 1021 2z Z.& 0 467,084 3,072 470,154
203 2.1 0 . 48S,360 362 485,722 1062 140 2.1 O 485,360 2,23F 487,448
1,001,330 5,098,360 16,726 2:111,090 1,433,560 3,101,770 21,908 3,123,430
UNTED TATAL 1,001,330 1,994,570 12,240 2,002,810  DISCOUNTED TOTAL _ 242,320 1,989,370 14,443 2,004,040
NET PRESENT VALLE i 1,007,480 NET PRESENT VALLUE : 760,717
BENEFIT COST RATIO = 2.0 EENEFIT 05T RATIO : 1.6
INTERNAL RATE OF RETLRN 3 9.0 % INTERNAL RATE OF RETURN ¢ 25,4 %
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SECTION ¢ 12 - 14

—152—

STUDY ROUTE ¢ RH - 27 (2160 = 0100)
SURFACE TYFE : DT/ST WIDTH OF ROAD & S.0 M
DOH . (CALIFORNIA) METHOD
' GNE OVERLAY CASE (UNIT oF COST % BENEFIT @ BAMT) ~ TWO GVERLAY CASE (UNIT OF COST &% BENEFIT @ BAHT)
CUML- o emETE | BENEFITS ' o CLiPL~ - COST BEMEFITS =
YEAR AADT LATIVE P51 ————— e YEAR AADT LATIVE PSI  ———mo—ose = e Sramme
T ESA OVERLAY voo  RMCG TOTAL E'SaA GVERLAY Vo R MG TOTAL
L AX100m) COST . SAVING . SAVING . S X1000) SAVING  SAVING
1285 213 2@ 2.2 1,193,210 417,599 4,389 421,578 1985 UE1E 0 @3 e 1,1 417,529 4,043 421,632
1pe €52 78 3.2 O AZE,S529 . 3,700 442,289 1936 #5378 2.8 28, 961 &, 461 39z, 442
1987 857 120 - 2.8 O A09,4F7 081 . 812,567 1937 &¥7 0 1200 2.4 409,487 ©2,8%2 412,378
1988 Al . 1AZ 2.4 O 429,059 . 2,439 431,493 1982 P41 163 - 2.1 ‘429,059 2,231 431,347
195% 279 208 2.4 G 447,198 1,775 . . 443,973 198y 277 A4S 3.4 5@, S504,23% 3,841 S0, 073
1990 1021 255 2.2 O 467,084 1,080 A4S, 143 1990 1021 P2 2.6 467,028 3,072 479,15
1991 1062 303 2.1 0 425,360 362 435,722 1921 1062 140 2.1 425,360 2,258 437, 645
TOTAL 1,193,210 3,074,360 16,726 3,111,090  TaTAL 1,721,960 3;101,770 21,904 3, 123,680
DISCOUNTED TOTAL 1,198,210 1,996,570 12,240 2,008:510 DISCOUNTED TOTAL 1,509,540 1,929,37014,&68 2,004,040
NET FRESENT VALUE : 10,597 NET PRESENT VALUE ~ @ 474,472
BENEFIT COST RATIO : R BENEFIT COST RATIO : 1.3
INTERNAL RATE OF RETURN ¢ 20,8 Y% INTERNAL RATE OF RETURN s 24.7 %
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STUDY ROUTE. @ RH — 27 (210 — 0100} SECTION @ . 14 -~ 1S
ZURFACE TYPE : DT/ST WIDTH OF RDAD @ 5,0 M
ASFHALT INSTITUTE METHOD
ONE DVERLAY CASE (UNIT OF COST & BENEFIT : BAHT) TWO WERLAY (UNIT OF COST % BENEFIT @ BAHT)
CoMU- CUSTS  BENEFITS' LML COSTS BENEFITS
YEAR AADT LATIVE PSI  —————eme —mie e bl YEAR AADT LATIVE PFST —————so—m ——m——— e
Es A DVERLAY vV iac R M TaTAL s A © OVERLAY Vo R ML TOTAL
(X1000) COST SAVING  SAVING o L (X1000) DOST SAVING  TAVING
1735 213 =3 3.3 L77, 409 417.58% . 4,287 421,375 Ty¥es g1 e A b 485, 5IF 417,589 4,043 871, LE2
tpe. 953 7& Tz 0 433,987 3.700  A43F,297 1954 853 78 z, 8 ) ST3. P61 3.431 372, 44Z
1987  ©97 120 2.8 0 40%,457 2,081 BIT, 54T a7 87 120 2.4 0 409,437 2,892 41z,378
1923 9Al  1&3 2.4 ) 479,059 2,437 431,495 1pEs 0§41 163 2.1 o 479,059 Z,2e9 451,347
19y 979 208 2.4 0 847,178 1,77% 443,973 1999 97P A5 3.7 T4, 228 S04, 233 4,181 S03, 414
1990 . 1021 255 2.3 0 AL7,088 1,080 QLT 16T 1990 1021 92 3.0 0 467,038 769 470, 852
1971 1062 . 303 2.1 0 425,360 362 455,722 1991 1042 140 2ot 157,491 495,340 3,348 433, 707
.TOTAL 677,109 3,094,360 146,726 2,111,090 TOTAL 725,059 3,101,770 24,001 3,125,770
OISCOUNTED TATAL 477,107 1,996,570 12,240 2,008,310 DLSCOUNTED TaTAL 475,372 1,929,370 15493 2,005,060

NET PREZENT VALUE
EENEFIT.COST RATIO
INTERNAL RATE 0OF RETURN

1,331,700 .

3.0
&1.4 %

NET PRESENT VALUE
BENEFIT COST RATIA
INTERNAL RATE OF RETURN

DOH (CALIFORNIA) METHOD

ONE CVERLAY CASE (UNIT OF COST % BENEFIT : BAMT)  TWO OVERLAY CASE (UNIT OF COST % BENEFIT : BAHT)
CUMU- costs . BENEFITS o cumMu- eosTE BENEFITS
YEAR AADT LATIVE F5I R - S YEAR AADT LATIVE P31 -5 - —
E= A OVERLAY voc RMOC TOTAL E S A GVERLAY voec RMGC o TOTAL
(X1000) CaOsT SAVING  SAVING | (X1000) COST SAVING  SAVING
985 Bi% @E 3.8 1,199,210 417,527 4,28 421,372 1985 812 33 2.6 1,139,150 417,597 4,043 421,632
1926 &53 78 2.2 G 432,587 2,700  AAZ, 207 1986 853 7% 2.E 0 355,941 : 392, 442
1937 §97 120 2.3 Q 407,487 3,081 412,547 1937 @7 120 2.4 Q  '8409,437 2,8 417,373
1922 941 163 Z.4 0 429,059 2,437 431,493 1983 941 182 2.1 0 429,057 4z1,247
173% - 777 203 2.4 O 847,193 1,775 843,973 1929 97% 45 3.4 522,816 504523 S02. 073
1970 1021 =255 2.2 0 447,084 1,080 468,143 1990 1021 9z 2.4 o 467,034 470, 154
1991 1062 @03 2.1 o 25,360 262 485,722 {991 1062 140 2.1 0 485,340 457, 443
TOTAL 1,193,210 3,094,260 14,726 2,111,090  TOTAL 1,721,760 3,101,770 5,123, 630

1,193,210 1

2 PPE,STO 12, 240

‘21

Q0,310

1,509,540

1,73

Rte]
-

(3
~
ol

NET PRESENT QALUE H
BENEFIT Ci3ET RATIO :
INTERNAL RATE OF RETURN @

210,597

1.7

I0.s L

" NET FRESENT VALLE
BENEFIT COST RATIO
INTERNAL RATE OF RETURN

LD

454, 473
1.2

24.7 4
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3

STUDY RONTE ¢ RH - 27 (2160 ~ otooy - o ECTION 15 — 14

)

SURFACE: TYFE @ DT/ST WIDTH 0OF ROAD @ 5.0 M

DOH (CALIFORNIA) METHOD

(UNIT OF COST & BENEFIT @ BAHT) . TWO GVERLAY . CASE. - (UNIT OF COST % BENEFIT : BAMT)

. ONE OVERLAY CAS

CCUMU- o eosTS . BENEFITE S o leuMus . oosTs . BENEFITS
YEAR AADT LATIVE PSI  —oomommmm —immmmmmmmne - =2 YEAR AADT LATIVE - PRI  —ceoim—e SRR

EsaA . OVERLAY ¥ acC R MC TOTAL _ . E T A . OVERLAY N R.MC TaTAL
(xi00m) o0ST SAVING  SAVING A (X1000 CCoST . SAVING  SAVING
1753 941 4% 2.8 1,168,580 483,767 4,237 432,084 1933 41 43 3.5 212,344 23,767 4,032 487,805
1989 979 - es 3.2 0 508,232 697 S07,930 vy 979 = 2@ 0 447,173 3,476 450,674
1970 1021 135 2.9 o 467,024 5,080 470,163 1930 1021 135 2.4 0 867;084° 2,5 A4, 972
1991 1062 183 - 2.6 0 485,360 2,44z | AT7,802 1991 1oaz 183 2.1 O 483,540 ‘857,648
1992 1106 233 2.4 & S05,741 . 1,785 507,526 1992 1106 S0 3.4 423,522 S70,156 2852 574,00
1993 115z 234 2,7 O s27,037 1,094 523,131 1993 1152 103 2.6 O 527,037 3034 530,122
1994 1200 341 2.1 0. .S50,3%2 249 . 550,761 1?74 1200 153 2.1 0 ES0,/3920 2,288 552,650
TOTAL 1,148,520 3,523,610 16,754 3,540,370 ToTAL 1:401,370 3,530,990 21,915 3,552,710
DISEOUNTED TOTAL 517,535 1,621,280 2,722 1,630,000 ~ DISCOUNTED TOTAL : 570,727 1,614,530 10,442 1,625,370
NET FREZENT VALUE : 212,462 7 NET FRESENT VALLE : 754, 444
BENEFIT C0ST RATIQ : 2. BENEFIT COST RATIO H 1.9
: 2.7 % B . INTERNAL RATE OF RETURN : 43.7 %

INTERNMNAL. RATE OF RETURN
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RH — 27 (2140 = 0100)

17

STUDY ROUTE SECTION ¢ 1& -
SURFACE TYFE ¢ DT/ST WIDTH OF ROAD @ 5.0 M
ABFHALT INSTITUTE METHOD
INE OVERLAY CASE (UNIT OF COST &% EENEFIT : BAHT)  TWD OVERLAY CASE (UNIT OF COST % BENEFIT @ BAHT)
T T : CLMU- COSTS | BENEFITS
CYEAR  AADT LATIVE PEL - momsemmme oot e YEAR AADT LATIVE PSI  ————————m - - ——
. E:%A OVERLAY vz o RMO O TOTAL . E=®A OVERLAY - vOC RMC  TOTAL
(X1000) . COST SAVING - SAVING - (X1000) COST SAVING  SAVING
198 97F . A4S 3.8 441,375 504,232 4,286 - SO,517 . 1939 579 . AS 2.8 594, 223 504,233 4,252 50, 424
1990 1021 7z 2z _ 0. S24.686 63 530,332 . 1990 1021 sz 31 D S2t.&84 2,913 530,557
1991 . 1062 - 140 . 2,2 0 455,260 3,031 433440 1921 1062 - 140 2.7 Q 455,360 3,567  A98,927
199z 1104 1900 Z2.& 0. 505,741 2.44% 503,190 1992 1106 190 2.5 0 S0S,741 2.207 . 508,948
1993 1152 243 2.4 0 527,037 1,785 528,823 1993 1152 243 2.2 0 527,037 2,825 S29.462
1994 - 1200 2R 2.2 0 550,397 1,089 - SS1:421 . 1994 1200 - 273 2.1 o 550,292 2,428 552,871
1995 124% 355 2.1 O 572,840 367 572,207 1995 1249 57 2.8 47,279 445,750 4,327 650,077
TOTAL 841,375 3,472,250 oToTAL ' 237,735 5. 745,160 24,520 3,769,680
DISCOUNTED TOTAL 220,502 1,508, 670 | DISCOUNTED TOTAL 279,054 1,527,450 10,243 1,540,000

NET . PRESENT - VALLE

Cr 1,238.9
BENEFIT COST RATION - - 1 s 4
115.7 %

INTERNAL RATE OF RETURN

NET PRESENT VALLE
BENEFIT COST RATIO
INTERNAL RATE OF RETURN

DOH  (CALIFORNIA) METHOD

1,260,740

= o
R )

12704

b

ONE OVERLAY. CASE (INIT OF ST % BENEFIT ¢ BAHT) TWO QVERLAY. CASE (UNIT OF COST & BENEFIT @ BAHT)
CLMU- - COSTS 0 o BENEFITS o CUMU— CosTS BENEFITS
YEAR- AADT LATIVE P31 — - SR YEAR AADT °LATIVE PSI -
E-2 A OVERLAY voo.oo RMEC TATAL - ESA CVERLAY voco RMID o TOTAL
(x1000) - COST SAVING.  SAVING - (X1000) cosT SAVING  SAVING
1935 -+ 313 23 3.2 742,267 417,599 - 4,389 - 421,972 1985 1% 0 38, 3.6 942,829 417,529 4,083 421,632
1986 853 78 3.2 0 873,587  3.700. - 442,289 1986 252 . 73 2.8 0 33Vl 5, 4%1 392, 44%
19a7 - @7 20 . 2.8 0 807,827 ;081 412,567 1987 297 120 2.4 0 407,837 2,392 412,373
1952 981 1e3 . 2.4 0 429,059 2,439 431,493 1932 941 . 1% Z.1 0 4z9,059 z,283 431,347
1989  R79 . 202 . 2.4 O 487,178 1,775, - 448,973 - 192 279 A% 3.4 S35.469  S04,233 3,541 S0, 073
1990 1021 258 2.2 0 447,024 1,080 468,183 1990 1021 . 9T 2.4 0 467,024 3,07% 470,154
1991 1062 303 - 2.1 O 455,360 . 362 495,722 1971 . 1662 140 2.1 a 435,260 2,283 457,643
942,269 3,094,260 14,726 .2,111,090 . TOTAL 1,377,500 3,101,770 21,904 3, 123,630
242,269 1,996,570 12,240 - 2,002,310 DISCOUNTED TOTAL 1,184,260 1,989,370 18,662 2,004,040

NET PREZENT VALUE 7o -t . 1,0645S40

BENEFIT COST RATIO 2.1
INTERNAL. RATE OF RETURN @ 42,1 %

— 155~

NET FREZENT VALUE
BEENEFIT COST RATIO
INTERNAL RATE OF RETURN

e an ww

217,731
1.7
V.0 L
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SECTION 3

o

INTERNAL RATE

nF RETLIRN

~ 156

STUGY ROUTE  § RH — 27 (2140 = Q100) 17 - 1@
SURFACE TYFE @ DT/ST WIGTH ﬂF_Rnan : 5.0 M
AtPHnLT INSTITUTE METHOD
DNE QVERLAY CAZE (UNIT OF COST &% BENEFIT BAHT)  TWO OVERLAY CASE’ (UNIT OF COST % EENEFIT : RAHT)
ML= COSTS BENEFIT“ . e CUMU= COETS . BENEFIT“
YEAR AADT LATIVE FSI ——————e—e il - _ - YEAR AADT LATIVE PFSI  —=o-~ i - ——
E S A QVERLAY Vooc  RMG L TaTAL - - ES A - OVERLAY - vOC TRM G TaTAL
(X1000) COsT SAVING  SAVING s {X1000) T COST QVIN SAVING -
ata @S 3.8 SE2.814 417,587 4,289° 0 421,372 1925 E13 33 ek 441,375 - 417:5a% 4,083 421,632
Jme . BSE . TRS 3.2 0 a3, 587 700 0 442,289 0 19867 883778 20E 0. 85,761 I 4810 392,44%
1¥27. 8970 1% 2.8 G0 a09,857 3,08177 812,567 0 1987 U@¥7 1207 2i4 0 407,487 2,892 . 412,378
i7ss 941 1e3 T.& o 427,059 27437 00 421, 4%F - 19SS . 941 o 163 It ‘0 439,059 2,283 431,347
19ay 979 208 2.4 0 447,193 1,775 0 443,973 - - 19E% . 979 as 2.7 374,228 . 504,233 ° 4,218 508,451
1950 1021 -+ 255 2.2 ‘0 A67,084 - 1,020 7 463,163 0 1990 1021 92 3.0 0 S26.&646 3.E4A 530,491
T 19wl 106z S03 2.1 Q45,360 E6E 0 485,722 1991 16627 140 2.7 -197,114 4TS, 360 2,462 4,522
TOTAL Sa2,816 3,098,360 16,726 3,111,090 TOTAL LB, 457 31612330 24,233 3, 185, 560
DISCOUNTED TOTAL S8R, 816 1:9946,570 12,£4b 2,008,810~ DISCOUNTED TnTnL 61b,503 2,019,550 15,204 2,035,350
NET FRESENT VALUE : 1,425,970 'NET PRESENT VALUE : 1,423,050
BEMEFIT C0QST RATIO H 3.4 “BENEFIT COZT RATIC L : 2
INTERNAL. RATE OF RETURN - 3 72.% % INTERNAL RATE 0OF RETURN: - & ag. &
poH (CALIFORNIA) METHOD
ONE DvERan CASE (UNIT OF £0ST & BENEFIT : BAHT) TWD OVERLAY CASE (UNTIT OF FOST % BENEFIT @ BAHT)
CUM- COSTS BENEFITS - . Coup= - COETS BENEFITS
YEAR - AADT LATIVE PS5l - - O YEAR - BADT LATIVE P31 -~ SRR - — —
: E 5 A OVERLAY . ¥ 0O RM O TOTAL : E=a- QVERLAY .© VO RM D TATAL
(X1000) - CosT SAVING = SAVING ST (X1000) ST SAVING  SAVING
@173 33 3.2 1,119,460 417,599 4;239 - 821,878 1995 - 213 - 33 3.6 1,080,710 - 417,587 4,043 421,432
g 75 - G . 429,597 2,700 442 259 1936 053 78 208 S QL. SEETAL L 2,451 S92, 442
gv7 120 2.3 a0 409,487  Z.0m1 - A1Z,567. 1987 €97 120 2.4 Q- 409,487 2,892 412,372
941 163 s 0 129,059 * 2,427 . - 431,498 . - 1938 ©1941 - 163 ° 2.1 0. 427,059 2,288 - 451,347
979 208 2.4 o 347,192 © 1,775  A43,973 °©  1%@® 977 45 3.4 s82,216 504,222 3,241 S0E, 073
1021 255 2.2 D AA7.088 0 1,030 . 4AE, 183 . 1990 1021 - 92 2.4 0 A67, 054 3,072 . 470,154
1062 303 2.1 0 435,360 962 . ASS, 722 1991 1042 ‘140 - 2.1 0 4B35,360° 2,283 . 487,443
1,119,460 3,094,360 16,726 111,090 TOTAL . : 1,623,520 2,101,770 21,204 3,123, 680
DISCOUNTED TOTAL 1,119,460 1,996,570 12,240 ~ 2,008,510 DISCOUNTED TOTAL: 1,411,100 1,939,370 14,663 L,on4 048
NET PRESENT VALUE : 229,347 'NET FRESENT VALUE : 593,933
BENEFIT COST RATIO : ilE BENEFIT COST RATIO s 1.4
: 3BT INTERNAL, RATE OF RETLIRN @ 23,47 %
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STUDY ROUTE ¢ RH

- 27 (F1&0 - 0100) SECTION @ 18 - 19
SURFACE TYFE @ -OT/ST ' WIDTH OF ROAD 1 5.0 M

ASPHALT INSTITUTE METHOD

CHMI— COETS BENEFITS
YEAR AADT LATIVE PSI : - —
A OVERLAY V.G RMC TATAL
{X10QQ) : CEST SAVING SAVING

421,278
442, 230
412,567
431, 49%
443, 973
4453, LAZ

423, 722

TES 0 81X 33 .8 1,437,730 417,589 4,229
Sme 253 7 2.2 o} 43, SEY T EL 700
177 Bv7 120 2.8 Q 807,457 3,081
19 241 163 2.6 O . AZ?, 059 2,459
1989 W7R 208 .4 0 447,192 1,775
1970 1021 255 .2 ' 0 a47,024 1,080
1991 1062 3DE 2.1 —1,054,300 455, 360 A2
TOTAL 432,257 3,074,360 16,726 3

1,041,740

1,296,570 12,240 2,

NET FRESENT VALLUE i 247,071
BENEFIT. COST RATIO . z 1.%
INTERNAL RATE OF RETURN = 22.8 A

ONE OVERLAY CAZE

DOH (CALIFORNIA} METHOD

CHMU -
YEAR AADT LATIVE
ESA VERLAY voro RMCLC TATAL
(X10Q0) COET SAVING SAVING
1955 213 a3 2.3 1,487,750 417,537 4,289 421,872
1926 25 73 D2 0 22,537 3,700 A2, 2T
1737 237 120 2.3 G 409,457 3,051 41z, 567
193 741 L& 2.4 0 429,059 2,437 421,492
1oy T 208 2.4 ] 447,195 1,775 445,272
1990 1021 235 2.2 - O 447,084 1,020 463, 163
1931 10&6% 303 2.1 -1,054,300 485, 340 HZE 85,722
TATAL 432,997 2,094,340 16,726 111,090
DISCOUNTED ToOTAL 1,061,740 1,926,570 12,240 2,003,310
o= == mITmSSSEnmEs e e EEmETSTISSSESREE D=EREn=
NET PRESENT VALUE : 247,071
BENEFIT COST RATIO H i.%

INTERNAL RATE 0OF RETURN

—157—

22,8 %
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