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APPENDIX . 9.2-2 TRAFFIC BENEFITS

1) Gené?é]

'sav1ngs 1n travel t1me costs. The nghway P1ann1ng ManuaT
Vo]ume 5 "Road Traffic Costs for Actua] Cond1t10ns“'prepared
by MPWH in October 1982 WaS ma1n reference for the study

2) Savings in Detour Costs (Lu@ena~~ Ca]aUaQ-Sept{on)'
a) Road Condition

The road cond1t1ons of the subgect sect1on, Mahar11ka H1ghway;i
and the alternative route, O]d Zigzag Road are as fo]lows

- Mohc_n"liko- Highﬁoy

. Pagbilao | "~ Afimonan
To Moniig =— o —O To Bicol
: \-Otd Zi;q'zug-.ﬁoo'd '
APPENDIX 9.2-2 (1) ROAD CONDITION
Subject Section " Alternative Route
Length of Section 100 km 5.8 km
Road Width 67w S 5.5m
Shoulder 2.0m - ' -
o (Unpaved) - R
Surface Type Concrete Pavement - Concrete Pavement
~Surface Condition - Fair. -~ -  Fair

Gradient  3.-5% 6 - 10%
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APPENDIX 9.2-2 (1) - (Cont ‘d.)

| | : SUbjeéthectibn - Altérnative Route
_ -Rdédgidé1Ffin{0ﬂj‘_‘ © Nome None
“'No. of Sharp Curve . . ~ 0 . 9
Traffic Volumé = - See Appendix 9.2-2 (2)

Volume - Capacity Ratio  See Appendix 9.2-2 (3)

APPENDIX 9.2-2 (2) FUTURE TRAFFIC VOLUME
(LUCENA - CALAUAG SECTION)

“Vehicle Type . 1984 1990 2000 2010

20156
Car (Business) 354 465 834 1,497 2,000
“Car - (Private) 144 168 267 433 544
Jeepney 15 - 132 203 295 362
Bus 512 617 . 929 1,375 1,666
Truck: 697 872 1,391 2,333 3,130
7,702

Total . 1,82 2,256 3,624 5,933

_ APPENDIX - 9.2-2 (3) TRAFFIC VOLUME - CAPACiTY RATIO

Alternative Route

Subject'Section

_ Two -Way One -Way
At 1984 . 0.14 0.64 -
At 1990 0.18 0.78 -
At 2000 0.28 1,24 0.62
At 2010 0.45 2.0 1.00
1.30

At 2015 10.58. 2.60

Note:  Road capacities were calculated in accordance with the

Highway P?ahning Manual, Volume 2 “Data Framework,

Traffic Surveys, Traffic Assignment, Road Capacity".
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b)

Additional length due to detour

: Additfona] Tength was'00m§Uted by subtracting the road- Tength of

' subgect sectwon from that of a]ternatlve route,

was ca]cu]ated as fo]]ows

Where,

DL

 Road Length

L

DL

BLS

T2 E

1

=L f;DLi + D, f:DL3 e

: Actual road length

Sqrface type;.condifionfan& gradient DL

ﬁ@adside:frﬁctiOnfbtf

Sharp curves DL

APPENDIX 9.2-2 (4) -ADDITIONAL LENGTH DUE TO DETOUR

* The road length

Bus, Truck

o Card Jeepney o :
“SubJect ATternative SubJect Alternative
Section Route Section Route
L 10.0 5.8 10.0 5.8
DL 1 | 3.00  5.22 3.50 12.47
| 1984 0.10 -~ . 0.91 0.13 1.17
1990 0.16 1.30 0.21 1.67
DL DL 2 2000  0.35 . 2.99 (0.86)  0.46 3.84 (1.10)
. 2000 0.83 2.03 1.07 2.61
2015 1.31 3.26 1.69 419
L3 0 0.90 0 1.80
| 1984 13.10 12.83 13.63 21.24
| 1990 13.16 13.22 13,71 - 21.74
L + DL 2000 13.35 14.91 (12.78) 13.96 23.91 (21.17)
2010 13.83  13.95 14.57 22.68
2015 14,31~ 15.18 15.19 24.26
1984 021 7.8
| © 1990 0.060 - 8.03
Add. Length 2000 1.56 (-0.57) 9.95 (7.21)
S 2010 0.12 811
2015 0.87 9.07
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) Additiona?itraVel time due to deﬁdur'

Additional travel time was computed by subtracting the average
‘travel time on subject section from that on alternative route.
‘Average travel times were calculated from the road length and

~average travel speed shown in Appendix 9.2-2 (5).

After the year of 2,000, the alternative route will be one-way,
~and average waiting time will be assumed as 20 minutes.

APPENDIX  9.2-2 (5) AVERAGE TRAVEL SPEED

| _ {in Kph)
| | Subject Section Alternative Route
Car , 40 ' 20
Jeephey 35 15
Bus. | 30 10
Truck. : 30 10
“APPENDIX 9.2—2_(6) ADDITIONAL TRAVEL TIME
(in Hours)
_ 1884 - 1999 2000 - 1015
Car 0.040 ' S 0.373
Jeepney 0.101 _ 0.434
Bus. 0.247 0.580

Truck 0.247 - 0.580

d) Additional Traffic Cost
Additional traffic cost of each representative vehicle was computed

by multiplying Basic Operating Cost by the additional length or
additional travel time. (See Appendix 9.2-2 (7)).
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ADPENDIY

9.2-2

(7) - AODTTHONAL TRAFY I rnq1/vrn1LL£
{LULENA - CALAUG SFCTEUN)
Unit 1989 1990 2000 200 2015
Add: Leagth - K. 02 _0.&5-; NS 0usn 2 o
Add. Tine Cbawe 0,040 0.040 . u‘uao _‘q\i?a‘;_,; 0 373 0.373
R.R.C. PR .leq" e 1.19'_' 119 Q"‘."i;lé. 1.19
B. F. C. Phowr .38 7 478 4.78 4,78 4.78 4.76
Car I fhour 1,12 Az A 11,12 LY ai.a2
(Business) . ~ T TTTTTTTITIITTII e -a“f N S
Running Cost e, o b3l 0.om 1,856, -0.6_78 ) U.-143 _ 1.035 .
Fixed Cost - 7L LS (R L S TO 1 1% 1 U ] <R Rt 4 1,783
Time Cost piven. 1.645 . 1.645 1,615 15.338 15.338 15.338
Total ¥/Vih, 186 1.907 3.692 16,493 17,264 18156
Add. Length k. 0270 006 156 057 0.12. 0.87
Rdd. Time hour 0.010 0.040 . 0.090- 0,373 - 3.373 0,373
B. R. C. Plon. L9 hag 19 1.19 119 1.19
Car B. F. C. _ #/tour KR 4,780 48 4,78 1.78. 4,78
(Private) ' T R BN R LT : o
_Running Cost P/Veh, 0321 DN .85 - -0.678 . D183 1.035
Fixed Cost p/ven. 0.k 019 0.191 - 1.783 . 1.783 1.783 -
Total p/veh, 0,130 "0.262 C2.017 1105 1,925 2.818
Add. Length an, Cn27 0006 1,56 -1.57 C02 . 0.81
Add. Time hour . 101 - 0.101 0.101 0.434 . 0.434 0.434
B. R. C pkn. 1.15 _ 1,15 a5 1.1 1.15 1.15
B. F. € ¥/hour w2l 021 120.21 “20.21 Te0,21. 2002
) P. T, C “ ¢ /hour 4.78 1,78 4.78 4.78 4,78 - 4.76
egpnRey I —— e ) B : J—
Running Cost P/Vch. '-[}.31_1_ _ 'l_).UZGQ ‘ 1734 ?]_.!'3'[}_6' ; U.l.’)‘_S_ 1.001
Fixed Cost _¥/veh. 2.041 2.041 2.041 8771 . 87N 8.711
Time Cost §/veh. 0493 0.483 0.483  2.075  2.075 2.975
Total . . pjyeh. £.213 7 2693 4018 0 9.040° © . 10:984  11.847
Add. Length k. 8.03 9.95 " 7.21 .11 9.07°
Add. Time hour 0:2a7 0247 0. 500 0.580 0.580
B. R. C. P/Em. 2:24 2.24 2.24 o 2.24 2.24
B. F. C pihour 27.36 27.36; 27.36 ¢ 21.36 27.36
Bus p.T.C. p/hour 34.65 34.65 34.65 38.65 3465
Running Cost P/¥eh, 17.046 l?._‘)'d?- 22,248 lﬁ.l:.’sﬂ - 18.1%% 20.317
Fixed Cost p/veh. 6.758 6.758 © 6,758 165.869 . . 15,869 15.869
Time Cost ¥/veh. 8.559 ©  8.559° 8.558  20.097- 20.097 20.097
Total 7/ueh. 32.363 33.308 . C37.605 52,116 50,132 . 56.283
Add. Length . 761 5.3 9.95 © 7.2l - @1 9,07
Add, Time hour 0.247 . 0,247 S 0.247 0,500 . 0.580 0.580
e 2.1 2.7 2.7 .n _2.7i__ 2.
Fruek B. F P 76.97 26.97 76,97 zn 9 '?5 o 26. 9
Aunning Cosl: ¢veh, 2Y.621 21.761 76,065 19,539 - 21978 24.580
Fixed Cost pryen, f.002 5.662 6662 15.663  C)5.643 15.643
Total P ivoh. PLBL 28473 33,0627 3621 40,7223

a5R
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© APPENDIX 9.2-2 (8) SAVING IN DETOUR COSTS -
o (LUCENA - CALAUAG SECTION) |

Traffic Vol. Add. Cost MNo. of  Saving in Detour

fvgh1g]§gT¥pefff (Veh./Day) = " (P/Veh.} . Day Cost (MP)
~Car (Business) 354 1.515 7.5 0.0040
(Private) 144 0.130 7.5 0.0001
- 1084 _Jggpney 115 2.213 7.5 0.0019
~ . Bus 512 32.363 7.5 0.1243
- Truck - o697 - 27.285 7.5 0.1426
Total 1,822 | | 0.2729
Car (Business) 465  1.907 7.5 0.0067
. (private) 168 - 0.262 7.5 0.0003
1990" Jeepney o 132 2.593 7.5 0.0026
o Bus. 617 33,304 7.5 0.1541
Truck | 872 28.423 7.5 0.1859
Total: 2,254 | 0.3496
PO g 3.692 0.0231
Car {Business) 834 16,443 7.5 01029
i - 2.047 | 0.0041
(Pr}vate) : 267 1.105 7.5 0. 0022
| = e 4.318 0.0066
2000  Jeepney 203 9.040  7*° 0.0138
e g - 37.605 0.2620
Bus | 929 52,116 7+ 0.3631
S | 33.627 0.3508
Truck 1,391 .82 00O 0.3670
B R R 0.6466
Total o 3.624 0. 8490
Car (Business) 1,497 17.264 7.5 0.1938
(Private) 433 1.926 7.5 0.0063
20i0- Jeepney 295 . 10.984 7.5 0.0243
Bus . 1,375 . 54.132 7.5 0.5582
Truck 2,333 37.621 7.5 0.6583
Total 5,933 1.4409
“Car (Business) . 2,000 18.156" 7.5 0.2723
~ (Private) 544 2.818 7.5 0.0115
2015 “Jeepney . 362 11.847 7.5 0.0322
. Bus | 1,666 56.283 7.5 0.7033
Truck 3,130 40.223 7.5 0.9442
' 1.9635

Total 7,702

: _’_—.265 -



3)

e) ‘Saving in'détodr cdsr5'7""

Sav1ng in detour costs were estimated by mu1t1p1y1ng the .
add1t1ona1 traffic costs for-each. representat1ue 'vehicle by
trafch volume. Those are summar1zed 1n Append1x 9,2~ 2 (8).

Saﬁing in Detour Costs (Al?éh'r Cé1baydg Segti@ﬁ)y_;]'
a) Detour routes
Detour routes of each'tkip'typés'weké'considéred asif611by55

Type 1 & Traffwc between Calbayog (Nestern Samar Leyte)
' | and San Isidro (Luzon) — e Ea]bayog North Road,
Atlen - Catarman’ Road and A1len - San Is1dro Section :
of Mahar11ka nghway c

Type 2 Traff1c_between Ca1bayog'(wésféfnzsamar,'Léyté)
' and Allen Ca1bajog North Road and
‘Allen - Catarman Road

Type 3 Traff1c;between-Ca}bayog'(Neste?ﬁ Sama%;'Leyte)'
Ca]baypg North -Road.

and Catarman

S1nce there are many temporahy bridges which have narrow t1mbered

plates and low 1oad1ng capac1t1es in the Caibayog North Road the
heavy vehmc]es can ‘rot pass through thws road. It_was ‘assumed
that the only light veh1c1essuch as cars and jeepneys wbu?d,be_
made detours. ' o |

b) Road condition S
: ' Allen- Catarmaon. Road
Allen / . Catar mén_

San lsidro

: : : . “Calbayog = North  Road
Mohorlika Highwoy S : ) _

Calbayog ' Gity
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APPENDIX 9.2-2 (9) ROAD CONDITIONS

_Hahér]ika:ﬂighway:

Calbayog North

A11enfCatafman

RNET North Road
Length .of Séction Allen - San Isidro 65.7 km 48.7 km
S ' ©22.7 km
san Isidro - Calbayog
. o 41.1 kn
~ Road Width- 6.7 6.0 m 7.2 m
Shoulder . . - 2.5 m - -
~Surface Type Concrete Pavement Gravel Gravel:
3Sukface Condition - Good Bad Good
Gradient less than 3% 3-5% less than 3 %
LRoadside-Friction' None None None
No. of Sharp Curves 0 | 3 0
No. of Temporary Bridges 0 . o 7
Traffic Yolume See Apperidix 9.2-2 (10)
APPENDIX 9.2-2 (10)  FUTURE. TRAFFIC VOLUME
' (ALLEN - CALBAYOG SECTION)
Type-1 - (Calbayog - San Isidro) {Veh./Day)
Vehicle Type 1984 1990 2000 2010 2015
Car (BUsinéss) 3 4 8 16 22
{Private) 7 - 8 12 18 22
Jeepney 2 2 3 a 5
Bus 34 42 64 95 114
Truck 14 18 30 53 70
Total 60 74 117 186 233
Type-2 . (Calbayog - Allen)
Car (Business) 25 32 62 122 170
(Private) 27 34 58 100 134
Jeeprey 59 73 115 179 224
Bus . 7 12 20 32 40
Truck 14 18 30 53 70
Total 132 169 . 285 486 638
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APPENDiX':9,2~21(ib)'f(Cdnt'd‘)

Type- -3 (Caibayog - Catarman) _ R
Vehicle Type . 1984 . 1990 ~ 2000 2010 =~ 2015
Car (Buginess)} 34 46 ) 39 .' 17{, L2448
(Private) ~ 24 3 . 86 .98 131 ¢
Jeepney 24 29;_ - ;4671 - _.j}_:_‘ 89
Bus S 9 16 - 26 4 :_ =";51 
CTruck A0 8999 170 225
Total = 13 18 316 555 740

(Al? Traff1c) : L i
Car (Business) 62 o8 159-:_' U313 436 .
(Private) . 58 .74 126 216 281,
Jeepney 85 . 104 .. 164 254 . 318
Bus 50 70 110 168 205
Truck 7% 95 . 159 276~ _ ' 365 -
Total - 328 425° ¢ .. 718 1,227 o 1,611

c) AdditiohaTt]ength due-tq'détqqr S -

~ Additional 1ength was computed by subtract1ng the road Tength -
of subJect sect1on from that of a]ternat1ve route S?nce traff1c |
'volumes on this secﬁ1on are very small, the DL va]ues affected
by volume - capacxty PatTO are 1gnored

Road Length = L + DL1‘+ DL3

Where, L Actua] road 1ength _ :
DL1 : Surface type,. cond1t10n and grad1ent DL
DL3 ~: Sharp curves and temporary bridges DL



APPENDIX 9.2-2 (11) ADDITIONAL LENGTH DUE TO DETOUR

_ _ o e : (in km)
_ Tye 1 R Ume 20 o Bme'3
S*baect Alternat1ve sSubJect Alternat1ve Subject  Alternative
~Section . o ‘Route * - Section Route Section Route
L4l 137.1 U 63.8 0 - 1144 1125 65.7
oLi 0. 7982 0 79.82 14.12 65.70
L3 0 . 31000 3.10 070 2.40
CLADL 4 220,02 63.8 - - 197.32.  127.32 133.80
_ Add. Length . 178. 9 o 133.52 | 6.48

d) Additidnal-trdvel-time due to detour

APPENDIX 9.2-2 (12) AVERAGE TRAVEL SPEED

jin_km/h0ur)

Calbayog North Allen - Catarman

Maharlika Highway _ Road _ Road
Car 55 30 40
Jeepney s 25 : 35

Additional travel time was computed as follows:

For Type - 1 trips

Cta = 65.7 + 48.7 + 22.7 - 41.1
V2 V3 V1 V1

For Type - 2 trips

ta = 65.7 + 48.7 - 63.8
- V2o TV VT

Forliype -3 tfips
‘ta = 65.7 - 48.7 - 63.8

Ve V3 Vi
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4)

Where,

Cta e 'Add1t1ona1 trave] time

Average travel speed on the Mahar11ka H1ghway

Yy
 V2 Average trave] speed on the" Ca1bayog North Road
v | Average trave1 speed on the Allen - Catarman Road

APPENDIX 9.2-2 (13) ADDITIONAL TRAVEL TIME

o e . -.(hbhks) ,'.' 1:

Type - 1 Type - 2 Type - 3
Car 3073 - 2.248 . -0.188
Jeepney  3.651 2,743 -0.039

e) Additional traffic cost

'Addifidna]'traffic costs by each trip'types are shdwn in
Appendix 9.2-2 (14). ' '

f) Saving in detour cost

Savin in detour costs are shown in Appendix - g.2-2 (15).

Saving in betour Costs (Naguifian Road)
a) Road Condition
To Sﬁn Fernando : 'NogqﬂMn Rood_
Béuong. —— _ ///*t BGQUQO '
MANILA NORTH ROAD ;“MM~3 

v+~ Kennon Roead
'Rosario
" To Manila
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ARDEND X

9.2-p-(11)
{ALLEN ~ CALBAYOG SECTION)

ANDITIONRL TRAFEIC COSI/VENICLE

Type -1

. - Unit Iype'— 2 Type -~ 3
© Add, Length. . ki 178.92 133.52 6.48
Loodds Tiee D s o heweo o 0 3073 ... 2.248 - -0,188
CBRLC 7R 1.18 1.18 1.18
Car. B.F.C P hour 3.50 3.50 - 3.50
{Business) P_:Tt__ e s Y/.‘.'.‘:’H.r._‘ w308y 31,85 31.85
i : -Running Cost pfveh, 211.126 157.554 7.646
Fixed Cost p/veh. 10.756 7.868 -0.658
Tine Cost pfvel, 97.875 71.599 -5.988
Total 7/veh, 319,757 237.021 1.000
Add, Length o 178.92 133.52 . 6.48
Chdd Time - Newr 3073 2208 -0.188
Car B.R.C P v 1.18 1.18 1.18
(Private} B o __3.50 3.50 3.50
e Running Gost P/ vel. 211.126 157 .554 7.646
Fixed Cost . ¢/veh. 10.756 7.868 -0.658
Total tfveli. 200.370 149.686 6.988
Add. Length ke 178.92 133.52 6.48
Mdg. Thwe oo hewe . 3681 . 2.043 _ -0.039
B.R.C v/ ko 1.15 1.15 1.15
. B.F.C P /hour 20.21 20.21 20.21
Jeepney PTG _p/haur 17.85 17.85 17.85
' Running Cost pfvel. 205.758 153,548 7.452
Fixed Cost p/veh. 73.787 55.436 -0.788
Tine Cost Piveh. 65.170 414 .963 -0.696
Total j/veh. 314,715 257.947 - 5.963
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'APPENDIX 9.2-2 (15) SAVING ‘TN DETOUR cosrq
(ALLEN - CALBAYOG SFCTION) -

T Traffic Vol.  Add. Cost MNo.'of  Saving Ahibétéur |
Type  ° (yehi/Day)  (P/Veh:) - “Day .- Cost (hp)-

Car (Business) 3 . 39957 85 - 0.0082
1 (Prwvate) 3 7 200,370 8.5 0.0119. .~
Jeepney 2344715 . 85 0.0059

Car (Bus1nes$) 25 '-237;321 8.5 ":':0'0504f ]
2 - (Private) 27 . 149.686 _,85 0003

1984 . | - _ S
Jeepney 59 257 947.- 8.5 s 0, 1294 :

Car (Business) 3 1.000 85 . 0.0008
3 (Pr1vate)' 24 6.988 8.5 0.0014
Jeephey S S 5.968° 8.5 .~ 0.0012

Total P05 om0 goalg
Car (Business) _ 4, . 319;?57f_ 8.5 0.0109
1 (Pr1vate) _ - 8 7: 7200.3707 8.5 . ,=0;6i36:
Jeepney s 344.715 8.5 0.0059

' Car (Business) 32 237.021 8.5 0.0645

2 (Private) 34 149.686 8.5 0.0433
Jeeprney 73 267.947 8.5 0.1601
Car (Business) ~ . 46 - 1.000 8.5 . 0.0004
3 {Private) 32 6.988 8.5 0. 0019
Jeeprey 29 - 5968 85 0.0015
Total . 260 o 0,3021.
Car (Business) 8 319.757 .~ 8.5 - 0.0217
1 (Private) 12 200.370 85 0.0204
Jeepney 3 . 344,715 8.5 0,0088
Car (Business) 62 237,021 8.5  0.1249

> (Private) 58  149.686° 85 - 0.0738
Jeepney 115 257.949' 8.5 0.2621
Car (Business) 89 - 1.000  8.5 B :9.00083'
3 (Private) 56 - 6.988 8.5 ~  0.0033.
Jeepney -6 5.968 8.5 - . 0.0023
Total a9 05081

1990

2000
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APPENDIX 8.2-2 (15) (Cont'd.)

Traffic Vo. Add Cost No. of Saving in Detour

S TYPe. (Veh./day)  (P/Veh.)  Day Cost (MP)
©car (Business) 16 319.757 8.5 0.0435
1 (Pr{vate) 18 200.370 8.5 0.0307
Jeepney 4 384,715 8.5 .~ 0.0117
“car (Business) 122 - 237.021 8.5 0.2458
'2610 2' (Private) 100 149.686 8.5 0.1272
©Jeephey 179 257.947 8.5 0.3925
CCar (Business) 175 . 1.000 8.5 0.0015
(Private) 98 6.988 8.5 0.0058
’ Jeepney o 71 - 5.968 8.5 0.0036
Total. 783 o 0.8623
‘Car (Business) 22 319757 . 8.5 - 0.0598
1. (Private) 22 200.370 8.5 0.0375
Jeepney . 5 - 344715 8.5 0.0147
Car (Business) 170 237.021 8.5 0.3425
s0is 2 (Private) 134 149686 8.5 0.1705
' Jeepney L -2 257.947 8.5 0.4911
Car (Busmess) B YV S 1.000 8.5 0.0021
3 (Prwate) -131 6.988 8.5 0.0078
Jeepney 89 5.968 8.5 0.0045
Total 1041 - 1.1305
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CAPPENDIX  9.2-2 (16). ROAD CONDITION

Naguilian Road .- Manila%North Road Kénnon_Road _
Road Length ' s _ 47,2 km -; ' Bauang*%QAQOOj e :34;2'km
- : C2.3%km
Agoo - Rosario
- : _ - 27,5 km _ y
Road Width . - 6.0m S 67w 6.0m
Shoulder | o5 -l0wm . 28m 0.5-1.0m
“Surface Type Concrete Pavement - Concrete Pavement Concrete Pavement
Surface Condition Good/Fawr o Good . Good/Fa1r
Gradient .. ' _ 1/ Less than 3% 6 -7 %
Roadside Friction None - © Light . None
Traffic Volume  Appendix 9.2-2.(17) - Appendix 9.2-2 (18)

Volume - Capacity Ratio  Appendix 9.2-2 (19) = L Appendjx 9.2-2 (19)

Note :  1/po about 16 km from Bauang to point km 275 + 500, the
gradient is less than 3%.

APPENDIX . 9.2-2 (17). FUTURE TRAFFIC VOLUME -
(NAGUILIAN ROAD)

Type - 1 Bagu1o - Bauang . .. (Veh. /Day)
~ Vehicle .Type 1984 1990 20007 2010 2015
Car (Business) ~ 200~ 257. 468 855 Toast
(Private) 201 260 . 455 780 1,019
Jeepney 318 406 642 1993 | 1,229
Bus 85 108 172 265 327
Truck 250 336 593 1,081 1,398

Total 1,054 1,367 2,330 3,944 5,127
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APPENDIX 9.2-2 (17)  (Cont'd.)

Type - 2 Baguio - Agoo

Vehicte Type 1984 1990 2000 = 2010 . 2015
. Car (Business) 1 1 2 5

| (Private) 2 2 4 6 8

Jeepney 0 0 0 0 0
Bus. - D 0 0 0 0

~ Truck 1 ] 2 4 6
Total 4 4 8 14 19
Type - 3 Baguio - Rosario . _

Car (Business) 10 11 21 39 51
(Private) 8 8 15 24 32

Je_epnéy ' '

Bus : .

Truck 6 8 14 25 34

CTotal 24 27 50 88 117
Total Detour Traffic - : _

“tar (Business) 211 269 491 898 1,210
| (Private) 211 270 474 810 1,059
Jeepney 318 406 642 993 1,229
Bus . - 85 108 172 265 327
Truck 257 345 609 1,080 1,438
Total 1,082 1,398 2,388 4,046 5,263
Traffic not Detour
Car (Business) 11 14 25 45 61

 (Private) 32 42 74 127 166
Jeepney 97 120 199 308 380
Bus-. -0 0 0 0 0
Truck 17 23 40 71 95

Total 157 199 338 551 702
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| AP#ENDIX' 9.2:2 (17) (Cont'd.) -

Al Traff1c

Veh1cie Type _ 1984:':-' 1§90£ _f.lgddé'fi_  20@0"

;l2015

" Car (Business) - '222‘:n C g3 7}513f'" -f1943'.”
(Private) 243 . 312 - 548" - . 937
Jeepney -~ - 415 - 526 84l 1,301,
Bus -8 . 108 172 265
Truck. 274 368 649 - 1,161

1, 271¢_j'"

1,225

1,609

5,965

Total 1,239 1,597 2,726 4,597

Source : The Study Team.

APPENDIX 9.2.2 (18) FUTURE TRAFFIC VOLUME
_ ' (KENNON R0AD)

‘Vehicle Type 19841/ 1990 2000 20107

o

Car'(Businesﬁjﬂ 327 469] o 929' 1,796 .

(Private) 597 819 1,503 2,623
Jeepney - '1?7 232 - 381 591 -
Bus - - - 485 638, 1,045 . 1,621
1,909

Truck 324 - 443 789 1,420

2,507

3,477
736

2,020

Total 1,900 ° 2,601 4,638 8,051

10,649

" Source :'.Stage - T Study

Y Estimated by'the Study Team.
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APPENDIX 9.2-2 (19) TRAFFIC VOLUME - CAPACITY RATIO

Year

Kennon Road

- . 2010

Naguilian Road —— prginary Traffic 'Tgﬁfﬁlgui?iff}iﬁﬁl‘m
1984 013 019 - 0.31
1990 0.17 | 0.25 0.4
2000 0.29 0.4 0.70
048 075 - - 1.19
0.63 0.9 o 1.55

5015

b) Additibnal Iengthbdue to detour

“Road length = L + DL1 + DL2

'whére, Lo -Actuai road 1ength
' DLl -Surface type, condition and grad1ent DL

DL2 : Roadside friction DL

Add1t1ona1 road 1ength due to detour is shown in Appendix
9.8-2 (20) ' '

¢} Additionél travel time due to detour

Average travei speeds on each sections are shown in Appendix
8.8-2 (21);4'AVerage travel speeds for ordinary traffic on the
Kennon Road.afe almost same as those on the Naguilian Road.
When the Kehnbn'Rdad will be used as the detour route of the

'Nagui11an'R0ad; however, the average travel speeds on the

Kennon Read wil!_slow down.
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APPENDIX 9.2-2-(21) - AVERAGE TRAVEL SPEED -

{km/hour)

Naguilian Road MR8 HOTER T Yennon Road
Car s 60 | 30
Jeepney - 35 ' 55 25
Bus 30 50 20
. Truck 30 50 20

APPENDIX §.2-2 (22) -ADDITIONAL TRAVEL TIME

{in hour)
Type - 1 ' Type_— 2
Car 0.921 . 0.178
Jeepney 0.925 0.114
Bus 1.133 - 0.241
T ruc k - 1.133 (0.241

d) Additional traffic cost
See Appendix 9.2-2 (23)
e} Saving in detour cost

See Appendix 9.2-2 (24)

Savings in Travel Time Cost

Even after urgent restoration work to make a road passable,
one-lane traffic operation remains and road surface as well
remains in bad condition. Under such circumstances, drivers

tend to reduce speed, resulting in loss of travel time.

These benefits were estimated based on travel time survey results,
some simulation results and duration of restoration work.
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APPENDIX  9.2-2 (:w)

ABDTITIONAL- iRﬂF!IC COST/VFHICIF
(NAGUILIAN ROAD)

Type - 1 o : P T . :
' _ Unit 1984 ;i' CUUURO0TT T 20007 e 20007 20080
Add. Length ki 3823 3892 Al aedel 491
| _Add,_Tiie ligur_ 0.921 - 0.921 - 0920 - 0921 1 0,921
CBR.E P/ 122 T Lz ez 12
CBUFLC | p/haur 1.26 426, . 426 0 A28 406
Car P.T.C. Pihour [ 32.35 d238 32380 3235 0 32.36
{Bus iness) Running Cost - Piveh, 46,611 i7.482  50.898 . 59.976 - 60.036
Fixed Cost Fveh. 3.923 . - 3923 3.923 % 13.923 0 .3.923
Tine Cost P/veh. 20794 2907907 e 29070% 29794 29794
Total plyeh,. 80,358 81:109 . BAGls . 93.692 . 93.753.
Add. Length ko 38,23 38.92 CAL72 4916 49.21
Add. Tiwe - lour 09210 v 0ieRdl o9l Co 0921 L 0.921
Car B.R.C P/kin 1.22 1.22 W S T ‘122
(Private) _B.F.C p/hour 4,26 1.26_ 4.26 4,26 4,26
Running Cost prven: 46.641 " 47.482 BOBYB 69975 . 60.036
Fixed Cost - Pfven, 3923 3.923 3.923 . 30923 0 3.923-
Total p/veh; 50.564. “51.405 - 54.821° - *63.898 63,959
Add. Length - i 38:23 B.92 4172 4916 ag.21
Add. -Tine hour 0.925 . 0.925 0:925 . .0 0,925 _0.925
B.R.C Pl 1.15 1as” R L
B.F.C P/hoir 20.21 - 2021 2021 - 2020 20.21
Jeepney P.T.C #/hour: .70 14.70. 4700 40, 14070
Running Cost Prveh. 43.965 . 44,758 - - 47.978 - 56,534.  66.592 -
Fixed Cost ‘Piveh. 18.694 . 18.694 . 18.694 - 181694 18.694
Time Cost’ Plveh. 13.598 13.598(13.508° 13598 13598
Total pfveh, 76257 - 77.080 " . 80.270 £0.826° 88.884
" Add. Length kmo o 3883 39,7200 4331 52.88 . - 52,93
Add. Tine -~ hgur 1,133 - 1330 1133 1133 1.133
B.R.C pikm 2.87 2.87 .87 287 o 2ler .
B.F.C p/mour 28.75 28750 . Ie8.75. 2805 28.75
Bus P.I.C_. Prhour 4661 " 46.61 46,61 _A6.61 - 4664l
Running. Cost ¢/veh. {11.4d2 113.996 124.300 . 161.766 - - 151.909
Fixed Cost Plveh. 32.574 32.574 32.574 . 32.574 . 32.574
Time Cost CYpveh. - 52.809 62 809 52,809 - 52.809 52.809
Total 7/5eh. 196825 199.379 209,683 237.149 237.292
Add. Length - ki 38.83 39,72 4331 52,88 ©.52:93°
Add, Time hour_ 1.133 - 1.133 1:133 1,133 1.133
B.R.C P/ 2.65 - 2.65 2.65 2.5 ' 2.65°
Truck B.F.C plhour  c 27.58 - 27.58 27.58. 27.58 27.58
Running Cost Piveh. - 102.900 105.258 . 114.772.  140.132 140.265
Fixed Cast plveh. alzas . 31.248 31.248 . 31.268 31.248°
Total pfveh. 134448 136,506 146.020 171,360 171.513
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- APPINGIX 9.2-2 (23).(Cont'd.)
Type - 2 o B _
B Uit - 1984 1999 2000 - 2010 2015
" Add._Length e -6.37 5,68 - -2.88 4,56 4.61
CAdd Tiwe o houwr o U780 0.1780 o 0.178 0,178 0.178
BRE Pk e 1.22° 1.22 1.22 1.22
s B.FLC P/hoir - 4.26 426 4.26 1.26 4.26
EAT e o Meurs o 323% 0 3235 3235 32.3% 32.35
- {Business) Running Gost piveh. 7771 £6.930 -3.514 - 5.563 - 5.624
. Fixed Cost p/veh. 0.758 0.758 0.758 0,758 0.758
.. Time Cost piveli, 5.758 5.758 5.758 5,758 5.758
Cte bl " pJveh. Ly7s5 . .0.414 3.002 12.079 12.140
Add. Length kan -6.37 -5.68 -2.88 4.56 4.61
A Twe o how . 0.178 0.178 ____ 0.178 0.i78 0.178
Car BR.C Pl 122 L2 1.22 1.22 1.22
(Private) B.F.C Pthowr 826 8.26 4.26 4.26 4.26
Running Cost. F/veh. -7.171 -6.930 «3.514 5.563 5.624
Fixed Cost piveh, ' U.758 0.758 0.758 0.758 0.758
Total P/veh. -1.013 -6.172 -2.756 6.321 6.362
fidd. Length ko -6.37 L5.58 -2.88 1.56 4.61
- Add. Time ._hour 0.1 0.114 0.114 0.114 0.114
BRLC P/t 1.15 1.15 1.15 - 1.15 1.15
. B.F.C P/ hour 20.21 20.21 20.21 20.21 20.21
Jeepney P.1.C. pihour o 14.70 . 1870 14.70 14.70 14.70
‘ Running Cost ?/veh, -7.326 -6.532 -3.312 5.244 5.302
Fiked Cost piveh. 2.304 2.304 2.304 2.304 2.304
© Time Cost piveh. 1:676 1.676 1.676 1.676 1.676
Total. p/vel. -3.346 -2.552 0.668 9.224 9.282
Add. Length i L -5.77 -4.88 -1.29 8.28 8.33
- Add._Time hour _0.241 0,241 0.24 0.241 0.241
B.R.C " Plm 2.87 2.97 2.87 2.87 2.87
B.F.C #/hour 28.75 28.75 28.75 28.75 28.75
Bus P.T.C P/hour 46,61 46.61 46.61 46.61 46.61
‘Running Cost prven. -16.560 -14.006 -3.702 23.764 23.907
Fixed Cost piveh. 6.929 6.929 6.929 6.929 6.929
Time Cost p/veh. 11.233 11.233 11.233 11.233 11.233
Total Fiveh, 1.607 4.156 14.460 41,926 42.069
Add. Length ki -5.77 -4.88 -1.29 8.28 8.33
Mdd Thwe howr . 0.241 . 0.241 ___ _0.28) 0.241 0.241
B.R.C P 7k 2.65 2.65 2.65 2.65 2.65
Truck ' BFC  Pfhour 2058 21.58 2758 21.58 27.58
Running Cost P/veh. -16.2M -12.932 ~3.419 21.942 22.075
Fixed Cosl. piveh. 6.647 . 6.647 6.647 6.647 6.647
Total -8.644 -6.285 3,278 28.589 78.722



APPENDIX 9 2 3 (24) SAVING IN DETOUR COSTS
(NAGUILIAN ROAD) o 5

| Ty RO Trafffﬁ Vol. "Add' COSL No.. of '.SaVih§5’“.Défb“r
YRe o weh/bay)  AP/veh)  Day - Cost (MP)

_p.
{use)

f0643;‘,7f:
.0407
.0970
0669
1341

Car (Business). 200 803%_"'
) (Private) _;“?01 o 50.564
Jeepney 318 . _-?6;25?_-:_
Bus . o Bs 196825

Truck - - 9500 - i34.148

1964
0

Car (Business)
5 (Pr1vate)
_Jeepney

Bus;i

P N N A - N - N

TR~ TS R

0

0
1
0

Truck -

Total 1,08 24030

0835
0535,
1251
0861
1835

Car (Business) = 257 o Siﬁlégf::f_
[ (rivate) 260 . 61.405
Jeepney - - 406 . 77,050
Bus 108 199.379
Truck 33 136.506

1290
Car (Bysiness)
s (Private)

Jeepney

Bus 156

e O S ~U I S N - B

Truék

— D D PN e
e oo o

Total B 1,3?1:. 5317

:1584
,0998
,2061
1443
3064

Car (Business) - 468 . 84.615
(Private) - 455 - 54.821
Jeepney 642 . 80.270°
Bus . 172 209,683
Truck L 593 146,020

2000 |

Car (Bus1ness) . 0000

- {Private)
Jeepney
Bus

3.002
o
L 0.668
14.460

B N S Y N & N S - SN

1 o o & ™

Truck ;OOOC b

3.228 .
| L9550

lojo © o oo C?fcaTta o ololo o oo oo . C3:é:'c5'c:xc3’ci'cs Cdftﬁ'tb;ci'c>i”;

Total 2,338
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APPENDIX 9.2-2 (24)  (Cont'd.)

Traffic Vol. Add. Cost No. of  Saving in Detour

Type o (yen./bay) - (p/veh.) Day  Cost (Mp)
- Car (Business) - 86 - 93.692 - 4 0.3204
,(Private) . 780 63.898 4 - 0.1994
Jeepney ' . 993 ~ 88.826 4 0.3528
Bus o265 237189 4 0.2514
o010 _Truck 1,050 - 171.380 4 _0.7205
- Car (Business) 4 12.079 4 0.0002
,(Private) 6 6.321 4 0.0002
Jeepney. 0 -~ 9,224 4 0.
Bus - 0 41.926 4 0
Truck 4 28.589 - 4 0. 0005
Total 3,058 - | 1.8454
Car (Business) 1,154 ©.93.753 4 0.4328
1 {Private) . 1,019 63.958° 4 0.2607
Jéepney- 1,229 88.884 4 0.4370
Bus 37 372® 4 0:3104
o015 oTruck .. 1,398 171.513 .4 0.9591
~ Car (Business). 5 12.140 4 0.0002 -
,  (Private) 8 6.382 4 0.0002
Jeepney - 0 9.282 4 0
Bus 0 42.069 4 0
Truck | 6 28.722 4 0.0007
Total 5,146 | 2.4011

— 283 —



The following assumptions-wereimade:+'~ =

. “These benef1ts w111 be genetated at the embankment f;::{_7 
slope fa11ures ol L "

The affected per1od w111 be 60 days

The 1oss tlme at one d1saster spot w1¥1 be 0 009 hours
per vehicle. '

In the Study, one p01nt 1n the Lucena - Ca1auag Sect10n, ;i '
two: p01nts in the Allen - Ca]bayog Sect1on and f1ve points
Jin-the, Nagu111an Road are’ 1dent1f1ed as the embankment siope
failure spots classified heavy or med1um ' ’

'Traffic_costs were enmpnted asffq11ows;= '

L Ctoo= (B F C + P T C ) X n x O 09

Where, Ct o Loss of the tra»e] t1me cost per vehxc]e -

| BUE.C) ,:”_Bas1c fixed cost ' ' '
P.T.C. & Passenger t1me cost
no :'-No of spots.

APPENDIX 9.2-2 (25) LOSS OF TRAVEL TIME COSTS PER VEHICLE

(Un1t ?/Ven;'~lﬂay)

Lucena - Calauag A!]en - Ca1bayog 1- Negu{1ian:R0ad

_ Section” . . Section
Car (Business) '_0,413._' '_:" 10}636"1 1647
(Private) 0.043 o ..0.063 092
Jeepney - - - 0;225 S '0;685"':.:_ ' _“~1;521 :
Bus 0.558 Coona0l o 34391

Track . 0.243 0.4 124l

Savings"in'trave1‘time cost . wefe e5£ﬁm&ted by. mu1t%p1y1ngﬁlbssnef '
the travel t1me costs for each representatlve vehicle by traff1c
vo]umes and affected days. ' B

o-wA-



APPENDIX - 9.2-2 (26) SAVINGS IN TRAVEL TIME COST

1984 1990 2000

Total

L1015

2010 2015

" Car (Business) 0.0088 0,0115 0.0207 0.0371  0.0496

S .o (Private) - .0.0004 0.0004 0.0007 < 0.0011  0.0014

Lucena - Calauag  Jeepney 0.0016 0.0018 . 0,0027 0.0040  0.0049

;. eetion CBus. 0.0171 ~ 0.0207- 0.0311 0.0460 0.0558

| Truck | 0.0102 © 0.0127- 0.0203  0.0340  0.0456
_Total . 0.0381 0.0471_ 0.0755 - 0.1222 0.1573

~Car (Business)  0.0024 0.0031 - 0.0061 ~ 0.0119 ~ 0.0166

R (Private) ~ 0.0002 0.0003 0.0005 0.0008  0.0011

Allen - Calbayog = Jeepney 70,0035 0.0043 0,0067 0.0104 © 0.0131

. Section Bus . 0.0033 0.0046 0.0073 0.0111 0.0135

Truck 0.0019 . 0.0025 0.0042 - 0.0073  0.0097

Total  0.0113 0.0148 0.0248 = 0.0415 0.0540

Car (Business) 0.0219  0.0280 0.0510 0.0932  0.1256

(Private)  0.0028 .0.0036 - 0.0063 0.0108 0.0141

-Nagu%fian Road . Jéepney 0.0391 0.0896 0.0793 0.1226  0.1517

| | Bus 0.0173  0.0220 0.0350 0.0539  0.0665

* Truck 0.0204 0.0274 0.0483  0.0857 0.1141

' 0. 0.1306 _ 0.2199 _ 0.3662 _ 0.4720

. _985-






~ APPENDIX 9.2-3 ESTIMATION OF RESTORATION COST
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