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Table 2-2

Regional Gross Project

million Peses in 1970 price

Year
Departmen 1960 1965 1970 1375 EzPlgsg C?gzzzs)
Tolima 3,532.6 4,030.6 5,410.4 7,103.0 7,267
Quindio 1,244.7 1,384.9 1,564.5 1,880.1 5,485
Valle 9,677.% 12,365.2 16,303.2 20,804.3 8,377
Colombia 77,714.4 97,967.9 130,361.4 176,477.6 7,507
Source: El Desarrollo Economico Departmental Wentos Naclonales
de Colombia
Table 2~-3 GDP by Economic Sector in 1975
(%)
Dept.,

Sector Colombia Tolima Quindio Valle
Agriculture 25.1 49.4 32.4 21.6
Mining 1.3 0.3 0.1 0.2
Manufacturing 19.2 4.8 12.6 29.4
Construction 4,5 1.6 3.1 2.9
Commerce 16.7 15,2 14.3 16.5
Transportation 6.1 4.6 5.6 7.5
Communication 1.3 0.6 1.4 1.1
Utility 1.6 1.1 0.7 1.4
Finance 4.6 3.1 7.6 4.3
Real Estate 5.7 2.7 9.2 4.1
Personal Services 7.5 4.5 8.3 6.7
Government Services 6.3 12.7 4.8 4.3

Source:

El Desarrollo Economico Departmental Wentos

Nacionales de Colombia




2—23 RAXOJR
SevE7RRGAHEHNRET v /7 akRET B HIC, FAO/I BRDIEXLHED

BHOWE LB 24T, 1973 /7 44EEIC the Colombia Identification
Mission Integrated Rural Development @& A bADHEFLILDHT 5,

Table 2- 4 Area and Population of the Relevant Economic Districts

Code Economic Area2 Population Density2 Percent of Rgrall)
No. District Km in 1973 /km“ Population (%)
9 Buga 2,686 151,750 56.5 28.6

10 Tulua 1,882 170,460 90.6 42.9

11 Sevilla 2,384 194,800 B1.7 5.2

15 Natagaima 3,120 78,960 25.3 68.2

16 Chaparral 9,111 121,500 13.3 77.2

17 Ibague 5,706 316,180 55.4 31.5

18 Girardot 4,858 400,285 82.4 50.1

Note: 1) Population scattered in rural areas or 1iving in
centers less than 2,500 inhabitants
Source:  FAO/IBRD Report, 1974
Table 2-5 Rural Families and Farmers

Economic Number of Number of Number of Land Percent of Land
District Families Farmers ~less Farmers -less Farmers
Buga 6,743 4,334 3,437 79 %
Tulua 11,450 6,730 5,271 78
Sevilla 13,784 7,147 5,682 79
Natagaima 8,415 6,576 4,B44 74
Chaparral 14,664 13,315 9,844 74
Ibague 15,589 14,564 9,418 65
Girardot 31,358 21,206 14,144 67

Source:  FAQ/IBRD Report, 1974



IORETOESH " Statistical Atlas ' ¢, HRHER (DNP ) DEHKL LS
EHENCREEFRRDP ELDHOA TV D, ThOENEEBRN S b, Table2—4RT TH
BT Y s PHRBRECHEY, HFHAZALTENO I b 2McE LR TRHBINBZT L
Kicd, (1629)

Table2—4 BEFEHEMN O AOEE ¥RL TV'%, Chaparral BRFHEO» 72 H O PH 1R
WMENAZLEUEHDE, BEAKELBHE ST T, ADEEL L 3 3A/ BT ENV
Lo bMHUAOHBEEDAONLERT7 7 52LH{, HBEIP LM IR TV 5 HRHE
BN30~50%CE_BLEENRE(ERDRTS,

AL DMBORTANHBRGEREHFLT, EERNTAREBCEEL TS0 8
NELIEA~E~7F A OHB(LECRTALOBRM TS E S FTATHD ) LI
HLTwisvy, (Table2-5)

Table 2-6 Statistics of Farms
Economic Area Area of Farms Fercent No. of Average Area
District (sz) of Farms of Farms (ha)
Cultivated
Area
Buga 2,686 161,714 60 4,334 37.3
Tulua 1,882 199,447 {100) 6,730 29.6
Sevilla 2,384 194,451 82 7,147 27.2
Hatagaima 3,120 175,265 56 6,576 26.7
Chaparral 3,111 368,495 40 13,315 27.7
Ibague 5,706 447,405 78 14,564 30.7
Girardot 4,858 314,162 65 21,206 14.8

Source : FAO/IBRD Report, 1974



Table2—6 ‘L & P APHMY RL T\ b, Chaparral BEEBHHERL L CLH
BRO40FLAFAMALTVEV, 2AMNT 4 $REEMIC, 20 P3BEEHCELCE F
BREFEHICHBER TS,

BRELT, HEVPRBEINAZHRIL - L LEBZOERTOLHRTHLIN, Fov 2
l-@%ﬁk&ﬂ)%%ﬁﬂ%@ﬁi‘?i’y)ﬂi'{'ﬁ-hbb a%ﬁéh-‘ﬁo

ChoDHBOARBBCBELT, FELBVT Table2-TKEBBWOEMTR, Table
2 -8 EOEER, X6KTable2— 0K BATMY D OIREHE % RL 1,
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3—1 Bogota—Buenaventura MREOTER

Bogota-Buenaventura MBI ENARICETARMTE 1 %83 T AR5 T3,
Table3—1IEBORI LT 9 B0 ENLF/ERL TV b, H{E1 98 0 ERKBVTHA
BAEROHESLUTIR T ¥V,

Table3—-2ix1 9 B 0O F 9 ARKEMEh L mETEEBRN LR L Y, HB O/, FHE5
CFHHEHETHEEYRLAZL N TH D, Table3 -2 CRENIERBIETABCHBYEST T
EHRAETCOIDLELZDN, RMRNHKLLLCETTSLE8b0 5,

BEOBFHEROTFAMEEES FOMMBELEELT1990~2010FKHLT
Table3—-3WHRTo2 00 0 ENFRBRREFLOEBTHERILEL Lo T,

3-2 70Tz bPHREBOZTARBO DR
2o vE72ENEMOODETERIF 2RI - v Y 2 7 RLELTELHS
hTwd, COODELY, HHECEFKETS50DRNTable34LHE R T LT3,
Chaparral D0 D% FTHEEEX KL E, TATCONHRFHH Bogata -~ Buenaventura
E# DO Espinal -Buga R LEBL TV b, ZOTMEN S B3 9 &/ BIEFHHRBRITR
brhAEERTHLDTH Y, ZOMOTBERIHFHOY - €AKROMFIC & » THEEEH
o (A 2

Table 3-2 Average Vehicle Operating Speed

(km/h) (1980)
Gradient

(%)
1.0 3.0 5.0 7.0 9.0

Vehicle Type
Passenger car 70 48 40 35 31
Bus 69 44 36 31 28
Truck 66 38 29 25 21
Semi-Trailer Truck 54 32 23 18 14




Table 3-1 Road Condition of Ibague-Calarca Route

Average Li.“'aih (VZII:D/;ay) 52?733;
Road Section Gradient ?ﬁm) .

Melgar~Girardot 1.8 25.8 4.864 11,000
Girardot~Espinal 1.2 18.3 5.568 11,600
Espinal-Mirolindo 2.0 £8.0 4.804 16,700
Espinal Bypass-Mirolindo 2:0 51.8 10,700
Mirolindo-Ibague Bypass 2.6 5.5 8.088 37,000
Ibague Bypass-Coello 5.8 9.1 2.183 6,600
Coello-X 73 5.7 8.2 2.183 6,900
K 73-Cajamarca 5.5 16.7 2.183 8,700
Cajamarca-K 104.3 5.0 14.3 1.895 7,400
K 104.3-La Linea 8.2 9.2 1.895 5,100
La Linea-K 124.5 8.8 10.5 1.895 4,700
K 124.5-Calarca 7.4 11.1 1.895 5,600
Calarca~La Espanola 1.7 9.9 2.319 8,700
La Espanola-Sevilla 3.1 46.0 2.887 8,100
Sevilla-Uribe 3.8 29.2 2.095 7,400
Uribe~Buga 1.3 43.6 5.417 11,600
Espinal Bypass-Buga 265.1

* Source; Traffic Volume Count at 1980 by MOPT.
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Table 3-4  0-D Table concerned with Melgar—Buga Route (1980)
Chaparrall Buga g?:iizzia Cali |B/Ventura| Popayan

Bogota 45 33 (13} 451 126 12
Fusagasuga 7 6
Tocaima 8 2. a8 6
Zipaguira 25

Espinal 4 2
Guamo (6)

Natagaima )

Buga (5)

Tunja 42 23 5 7
Neiva (4) 9)
Vilia- 6

Vicencio

Note:

Armenia-Ibague route to new route with Project.

The traffic volume in brackets will divert from existing

The rate

of diversion of other traffic, excluding to Chaparral,

depends on the service level of the new road,
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FoH LA ESTT2XAERHRT, B, HETHEOIHECHT I T5,
BEFXARRFHEOL - F LORENRR THY, BB ERILH [bague-Calarea
A—tODEBERLLELOTHY), ARXBRIFERRBE BBV OHBROBERRIC &

o THREINELNTHD,
GREABIFHBRBC L 2ETRARSA L V2L, HHVREYT S0 DOXEEN D
THhTHHT LENHAKLVERL T3,
EREHROFIMIIH Ibague-Calarca b~ LHFHNOTRELERL LB GETHE
BITORFEEFIRL T o1,
RREXEROFARKROBEN TITR o/,
(1) #BERRBEHTHUEMREFEETENS ke, REPEZ ORI CHEED LW I0H,
HREALE VR LB LELORD,
(2) @M OH2 6 FRRMEECH S, BREEESD S VRG&IEE T 5,
(3) BB #EEHILY Tabled—1, Tabled—2 KiRT. HHEOTRI LY, #H{E
TARE RGO EEE L BAERY D OFBYERLTESATT L TEDL,

Table 4-1 Tentative Selected Crops

Alrdtude
(m, asl) Selected Crops

2000-3000 Potato Maize
Fruits Pasture

1000-2000 Coffee, Vegetable Sorghum
Sugar Cane Cassava

Cacao
500-1000 Rice, Tropical Plantain
Fruits )

Note: asl - above sea level



Table 4-2 Area for Selected Crops and Productivity

Selected crops| Cultivated Area Productivity
(%) (ton/ha)
Rice 10 4.0
Cacao 5 0.4
Plantain 15 2.5
Cagsava i5 ‘ 6.5
Sorghum 5 1.2
Sugar Cane 20 85.0
Coffee 15 0.6
Potato 5 6.5
Maize 10 2.5
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Table4 ~3 X DHZI5 K, 0 FNEBETRHABEITERITOFBAERY 2 0 1 0 £ Tt
AALT52, 100 $EREDBACRTRBEREUACHE - TV5,

Table4—5iLEspinal bypass #5Buga ¥ CEHLHHR L NHFATHENO KL RL
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Table 4-5

Comparison of Trip Time

¥m 133 to Buga (hours)
Year
Vehicl
ehicle Type 1990 2000 2010
Passenger Car (6.14) (6.75) (7.57)
. 5.76 6.27 6.99
o Bus (6.53) (7.10) (7.68)
@ 6.19 6.62 7.24
s
fu)
& (7.47) (7.71) (7.95)
T
z ruck 7.29 7.50 7.74
T (9.15) (9.26) (9.69)
railer 9.14 9.26 9.41
Pagsenger Car (g'gi) (g'gi) (g'gg)
o (5.99) {(6.03) (6.05)
g Bus 5.99 6.15 6.65
e 4
2 (7.08) (7.09) (7.11)
= Truck 7.08 7.10 7.30
(9.01) (9.05) (9.07)
Trailer 9.01 9,06 9.08

Note: Diversion rate 100 percent.

Trip time is net running hours of vehicles

excluding rest time orpther.

The figures in brackets are the value of 50

percent of the,diversion rate.
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Table 4-9 Road Condition of Chaparral Route

Average Road TPD * Capaclty
Road Section Gradient  Length (Veh. /Day) (Veh. /Bay)
(%) (km)
Mergal ~ Girardot 1.8 25.8. 4,864 11,000
Girardot - Espinal 1.2 18.3 5.568 11,600
Km 133 - Espinal 1.2 10.3 11,600
Espinal -~ Guamo 1.0 16.4 3.548 11,600
Guamo - Castilla 1.0 26.1 2.736 11,600
Castilla - Coyaima 0.5 17.0 290 8,200
Covaima - Chaparral 2.0 37.0 171 7,600
Chaparral - Km 6.75 3.6 12.75 - 6,700
Km 66,75 - Hermozas 3.8 25.75 - 6,200
Hermozas - Km 105.75 5.9 13.25 - 4,600
Km 105.75 - Km 120.25 6.6 14.5 - 4,400
Km 120.25 - Sta.Lucia 5.6 20.75 - 4,800
Sta.Lucla ~ Km 150.0 7.5 9.0 - 4,600
KEm 150.0 - Nogales 6.5 9.0 - 5,100
Nogales -~ Dep.Dilluvio 5.4 16.2 - 5,500
Dep.Dilluvio - Buga 5.4 32,3 - 5,800
Km 133 - Buga 260.3

* Source; Traffic Volume Count by MOPT at 1980
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FxATAA - P EREOBRE, AUBKEEED, COA- RAHIET 7 ¥ Y
VEBDET, COA -~ P RAHEY CEE]L Corazond S Roncesvalles £ TRio
Cucuana B\ ICE Y San Jose de las Hermozas 75 depression @Los Andes
¥C#ES,

O P RBEL - BB LR EMAELTVES, QR Y RVEERE
THDT, BBBREZELIE .

(3 B~ -1+ ( Chaparral)

ZON—1+iX, Bogota-NeivaififDknl 3 325 Castilla T, AUBELE
- T, Castilla THUKL,Chaparral, San Jose de las Hermozas,
Depression Los Andes, Santa Lucia Nagales ¥fis, A -3 2H7
yTHE O EBEYVET, COA - FIXES T Chaparral % Depression Los Andes
¥CTRio AmoyafA\icES,

EOA— PREFOHEEBLDAEELFAAL CTRBRLYETHL2EMHLELL
LDThHB,

BREBRIABEORCRATHENTT -5 KBLAELICNR A~ F LRIt 5,

7~3-2 =x=yv=v)vrRBE
(1} T omE
FEBHOEM TILEED Ibague-Calarca MOMHEREMIL CFig? — 4
KRT L I CHEE:, RENPEIVEE ST B, B0 OFTETRE 2 HE8E LA
ReBIECBCCHBELPBHRCHE SRS, WHIHAE T, BHENLREBIAN Table
T-20%5 KEHE S,

(2) HEDOHE
FTAZ A bavs V- EEDN, Melgar— Buga OFHEICHL CEHE I L5, BB

K+-CBRY2MILET6 B LEETHLHEERLTable7 -5 KRT I SickDLRN
Ho MEEOHFNFTMTAnnex 7 - 2LEENTWS,

(3) HER & Hekisk
BREAL A By 2 ADEA FHEAL - FRCOIIS S W, REEEHRT

DEETHBRIC L 5 T E* D, Chaparral 4~ DEBELFRIZ Annex Table 7-2
KRS TWH,



4) BERIE
Mt n et AB RIS, MAITHEE S hb, Chaparral A— b ICEATBEHR

Tk, Annex Table7-3KRL T\ 5,

{5) W&EW
FRHBREMN1 4R a0 HEXAMICHET 5. ¥-FV -1, BLH

1 mBLEDBHRICET 20

T7T—4 HBRHE
7-4-1 BRESHEEBEMN
mmﬁ%m7u9;9$547ﬂﬁmﬁﬁéha%mk%i6u
(1) Espinal Bypass (1 4.8Kn)
Espinal - -t A Volume 1 CRFTHZ LAYV 2 AV FERTVWENTL1990

EITXERAKEINSLIDOLBEET 2,

Table 7-5 Thickness of the Pavement

New Road Gravel Road
Construction Improvement
Subbage 20cm -
Basge 15¢cm 20cm
Asphalt
Concrete Sem Sem

{2) A —Castilla ¥ T Bogota—Neiva BEM (5 28Ks)
CORXMIRES BERBLALL I CAFTRBCHAIAT V3, BROGEBEHE I B
Sl mEm 2 HFEBBRRLEOBEEL T H Ty



7T-4-2 BEFDAEKEXN
RO 99 170K, 2HEEOHEIRLESL L THAIAS LD LBET S,
(1) E1 Corgon-Playa Rica (15Kn)
(2} Barragan-Santa Lucia (20Km)
(3} La Habana-Buga (13Kn)
{4 Castilla-Chaparral (51Kn)
CHEDHEEBIR 199 0EETRTAZ 7 A3/ 2 1 - DT nil CHEIRZLOL
BET S HEIHOANBEIERHEL AV LT 5,

7T-4-3 FHEBRBEMN

CORMERREL - OXREATHE, HEHBELY - T, ROFEEZEICANL,
1 =+ T

N=stwny =Y a VEESRBER1/25000 OBRIER, FEEOHFETIEREHE

PEECSRBEHEBS 0nThb, ZITHEX, Amnex Fig7-1KFETEEHEKC

- THBHEHEL EEL THEL %
(2 fanITHEAR

fun THHEER, 7 -3ICRBLLERNELFC LS, THEL &,

7T-5 ~ZbML— FOER
7-5-1 3F0RBAL-LOHE
Table 7—6 it Table7~3, 7—4, Fig7—3 Table8—5 8-6 8 -T7%EHL
THEBRLEIEORBL -t DRBEHRTHS, TOERREFFMELEVTLHELP TS
%o Chaparral & — b BRICEINLEEICS EFWTARAFELTRRENS,
(1) 801 0EFNYOBRBFRIFLBFNHTH S,
Chaparral &~ — + D@EHBICH~<TRoncesvalles A — F (db)iX 1 5 B0,
RoncesvallesA—F (FF)iR2 294 OHMMTH S,
2 A—-bRBLEVHEREODPVIIKE (VY
(3) #REOE6 2 LOEEIREN A~ OB TH D,
(4) HLEE2 5° bl Ew:ERT 5 EHAKREE, .



Table 7-6 Comparison of Three Major Alternative Routes
Route Existing
Nothern North- Sputhern Melgar -
Item (Roncesvalles) South (Chaparral) Buga
(im)
New Road Section 198.4 ©200.4 139.9 -
' (km)
Gravel Road Improve-
ment 43.6 32.6 67.6 -
(km)
Existing Paved Road 14.8 14.8 52.8 265.1
(km)
Total Distance 256.8 247.8 260.3 265.1
Vertical Gradient 6%
Oor more (km) 104.5 114.1 55.2 69.0
Natural ground slope .
gradient 25° or more 100.8 104.7 92.8 -
(km)
Economic Construction
Cost ($ million) 8,316.7 8,846.2 7,211.9 -
3000" or % % % %
Altitute more | 27(10). 33(13)° | 27(20)% 8(3)"
Distribution 2000 ~
(Approximate 3060™ 89(35) T 73(30) 55(21) 29(11)
Distance km)
1000" -
2000m 51(20) 52(21) 66(25) 133(50)
- 1000™ 90 (35) 90(36) | 112(43) 95(36)




Table 7~7 Comparison of Alternative Rout

and Buga

es between Nogales

Item

Nogales - Buga Section

Via La Habana

Via San Antonio

New Road Section (km) 45.0 51,25
Gravel Road Improvement 4.3 0
(km) ’
Existing Paved Road (km) 0 0
Total Distance {km) 48.5 51.25
Vertical Gravel Slope
6% or more (km) 14.0 2.5
Natural Ground Slope
Gradient 25° or more (km) 19.7 24,7
Construction Cost ($ million) 1,405 1,583
m m
Altitude 2000 -3000 19.0 0
m m
- . 1.
Distribution 1000 ~2000 29.3 51.0
~1000™ 0.2 0.2
(km)




7-5-2 ~AFA—tOGRORE
RAFA- L ORBEROL I NS HREREEL TRE SN,
(1) Nogales-BugalX[d

Nogstes - Buga #fiCit, Annex Fig7-2 KRTIIRZOORBELD Do —
2i% La HabanafE@OA — }C, Annex Table 7T-6 KA TRTVDH3LDTHY,
fi>o—2i% San Antonio&Eﬁl‘@ﬂz—- b CDepression Dilluvio #IEfl KFET5
LD Thd, B~ FOBBHRIAEAL - F OlBIXTable 7T ~TKRTEFH TH
5o Annex Table8-1-5RL T\ D,

ZoFKik, La Habana BH MDA — F 2 San Antonio BlOA - LD SERTW
BIEERLT0D, LickoT, La HabanaBamnA — b pnta b - hOBICEE
halikky=AvY3h3, #HGER6 PLULEOEMRA-+D1 /3Ll oTHW
3 H,

(2) #3030 3B

LS-1~LS-606203~0iifHFoREROHEIL, Table7 ~8 Annex
Fig7-20RL T2, T~ H2BEBT2HPEEATHL D EFNTHH T &
Bbirbe LS 6T, HTOMHELYEATIVRBORTL ) A\, LROE
HIRLD, A LA -t OBBREODBTROMBELEBRTHE S LVLLRTE 5,
TS DHKT KL Annex Table8—1-6, 8—1~-TKRL T\ 5,

(3) Depression Los Andes ®i@i

Depression Los Andes XA A - DBEA (3788 ) Chd, = 2]

Depression ¥ B5NK 2 2N{BREKDL S KH D,
1) PoEFAR(L=08K)
2) # B FE(L=63k)

EnbORBROWLHITable7 -9, Annex Fig7—4CRL TV B, F v I AR
PRBRTS W-Thid, 55 b DERBED GFEEIEBIL K E VD CDepression¥ @
BT5OBRENS,

SOORBEOBBEE Annex Table 8 —1 ~ 8 ILRIATL B,
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Table 7-9 Comparison of Passing Methods of Los Andes Depression
Plan
Item
Tunnel Road
Rock Type A,C
Pistance (Km) 0.8 6.5
STA Point along the best STA 119.6 STA 119.6
route -STA 120.4 -STA 120.4
Direct
Construction Cost($million) $215 3206
0-2 % 0.8 -
Vertical oty _ _
Gradient 46 _ 3.3
(¥m) 6-8 - 3.2
0-15° - -
Natural 15-25° _ _
Slope 25-350 _ 1.3
35°- - 3.2
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0¥ EMBERITR

8—1 A MEEOHE

SEOWEICE T3 A bx, EWHHBRTHHHH, $B, MMdrbu>ARFUEL
DHRMEREL o THhEDEMIao vy 701 9 8 0EPHEOBEENRENTEHE XA
KON THY, &4DMBEREIMOPTH LU EDMHBEHLS CICHRD 2 vy v
FrBBLRI,

ORI MABRRCH B OME S L CHEOBRBRLHB»OAYTORATWS, £hEh
DEHEONA KRB ICARDOBEL TR ROEREEBEOM B R > THE LIRS,

AEBAIROEHRICL o THRZIRS @
—WABR (), HEk X CREHE
-~ ZOERBALTMIL s
-HEAOKE, LT
-AEACMARCH T 5 RHER L FE

REBALROEIRIC L > THBE SN S :
-EREOBR, #HBITZ0EOHER
-ERHBER £
~BROARK T AEERLPIE TLT
-WMAMBL LUBRS

198 0FEPHEDT v ET Peso i ENMEERAN LU S $ L FAKRKAKRT 2 BB

WDFED TH D,

$ 4900 =US$LOO=YEN22000

8—2 EBRTIHUER
TRCOBHFFAFACH T HHERZOFEE LRV CRES AL PRET L HECE T
10%DETHEER TS,

8—-3 BEI

ZRHTHUORMELIF S fodl, HRTER T - 20 0REINHHXBHEBERLACT,
FREFROEHAGORMAN B S hic, BRXIDFANBML Table8~1KTRTH Y Th B,
TOBUTHICHER T L BAFHIABBHE LUREICHT 5 Hourly CostidzRg-2
iC, %7 Local Labar PF&kTable8~3IRENTVE, TNT 8 =7 +OPEIHA
XRHEEHHOMBILTable8 —4 KRS T,



8—4 BBRIHR
BBoA LOEEREBORLBRIEHL TfFo o Rt — 1 ( Chaparral Route)
DI AL Table 8—SKRTHEAD TH Ao 1984%EMH 1990 FLESBBTHOHMEEE
HFig8—1KRERTWD, BREMORBRENIA ML Table 8—68 XV Table 8-71C
RTo Annex Table8—1 iRt — b DFHMEBFEPREN TS, Annex Table
8- 2RRITHNILHICRBTAEEEHHOKED, ¥7 Aonex Table8—3 KRBT
HICERSh DI ERMBOBRNTRINR T W%,

8—5 HEHSHER
HESMIR B DEREIL T, BERXBFCRBEF T3 -D L 2onr—-2h5, —
S HEHRBHBETHY, Mo—DOREHEBBETS 5,

8-5-1 BE#FHBIROHED TH,
-HERTMOPEILPHEy bR -2 DIBEE ( Patehing)
~PEkWIB LA A - P OFRE O CICHERIE
-HEtpoREE
-BHE<-F/OBER
—%XDffitraffic services

8-5-2 EHHHEBUIROEY TH5,
~SERTMOPIHITE 2
— RO A — v
- WROARL T4 IR LUEE
- Z D ,
1kn D R FFRHE R Table8—6 IRTHY Thho TR HDEMITE 2 % Annex 8

-1¥emTo

Table8-8 Road Maintenance Cost per Kn
Unit : §

Routine Periodie

Maintenance Maintenance

ADT>2000 | 11380000 1,87864000
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Table 8-1

Unit Construction Cost

ITEM

General Work

1, Clearing and Grubbing

2, Stripping

3. Excavation Common A

w e ~ O
- . e

10.
il1.
12,
13.
14.
15.
16.
17.
18.
19,
20.
21,
22,

(Borrow)

. Excavation Common B

(100m ~ 500m)

Excavation Common M
{Manpower)

Excavation Hard Rock

Excavation Soft Rock

. Embankment

Transportation of
Const., Material

Loading of Material
Crushed Stone

Concrete A (210 kg/cmz)
Concrete B (180 kg/cmz)
Concrete C (140 kg/cmz)
Concrete B mixed Stone
Concrete C mixed Stone
Concrete Placing H
Concrete Placing L
Form work

Scaffolding

Cement Mortar

Reinforcing Steel,
fabricated

Pavement work

1.
2,
3.

Subgrade Preparation
Subbase Course, natural

Subbase Course, semi-
crughed

4. Base Course

. Asphalt Tack Coat

Asphalt Prime Coat

. Asphalt Concrete

Pavement

UNIT FC

M2 1,22
M2 2.55
M3 18.93
M3 75.24
M3 17.62
M3 304.56
M3 121.71
M3 57.59
M3-Km 9.12
M3 18.78
M3 155.04
M3 1,117.17
M3 981.15
M3 941.97
M3 827.02
M3 851.70
M3 405.06
M3 166.19
M2 74.35
M3 21.30
M3 1,203.60
KG 19.71
M2 3.09
M3 205.49
M3 332.15
M3 509.13
M2 9.12
M2 11.82
T 906.51

LC

0.55
0.97
9.02

28.73

78.79

203.12
75.43
34.20

9.81

9.26
81.04
1,228.91
1,016.63
955.05
1,182.88
1,222.60
410,02
130.66
358.87
111.96
2,444,94
33.10

2.11
180.34
264.06

339.73
5.92
8.69

580.26

(Unit: $)

TAX

0.22
0.46
3.45

13.87
2.91

80. 80
29.10
12.50
3.68

3.40
57.92°
93.22
70.54
62.98
94.55
99, 32
83.62
36.80
19.97

5.217

131.04

3.52

0.68
65.37
92.73

108.60
1.00
1.16

133.87

TOTAL

1.99
3.98
31.40

117.84

99.32

588.48
226.24
104.31

22.61

31.44
294.00
2,439.30
2,068. 32
1,960.00
2,104.45
2,173.62
898.70
333.65
453,19
138,53
3,779.58
56.33

5.88
451.20
688.94

957.46
16.04
21.67

1,620.64



Table 8-1 (Cont'd)

ITEM

Bridge and Structure

1. R.C. Box Culvert
4,5m x 4.0m

R.C. Box Culvert
3.0m x 3.0m

3. R.C. Box Culvert
1.2m % 1.0m

4. Retaining Wall H=7,0m

5. Retaining Wall H=10,0m
(Crib Wall)

Concrete Gravity Wall
H-4.0m

7. R.C. Bridge L=5.0m
8. R.C. Bridge L-10.0m

2,

6.

9. P.C. T-Bridge L=20.0m

10. P.C. T-Bridge L=30.0m
11. P.C.T-Bridge L=40.0m

12.
13.

Formwork for Bridge

Structural Cancrete
(300 kg/cm2)

Excavation for
Foundation

Grouting of P.C. Cable
Setting of Guard Rail

14.

15,
16.
17.
18.
Drainage and Side Ditch
1. Concrete Pipe ¢0.3m
2. Concrete Pipe ¢0.6m
3. Concrete Pipe #0.9m
4, Side Ditch

5. R.C. Catch Basgin

Concrete Spraying
Seed Spraying

UNIT FC
M 34,840.92
M 17,780.06
M 5,727.14
M 19,161.70
M 2%,162.55
M 8,230.46
U 293,014.00
U 580,457.00
¥ 2,393,632.00
U 3,862,716.00
U 5,208,537.00
M2 97.46
M3 1,160.19
M3 64.33
M 23.37
M 992.55
M2 54.20
M2 16.07
M 3.09
M 1,053.28
M 1,563.42
M 467.72
U 1,988.31

(Unit: $)

LC TAX TOTAL
51,342.55 5,142.15 91,325.42
26,345.11  3,538.78 46,663.95

8,872.20 827.45 15,426.79
31,382.66 2,983.17 53,527.53
36,238.64 2,830.87 68,232.05
i0,979.61 1,170.82 20,380.89

459,890.00 43,517.00 796,421.00
930,428.00 91,377.00

1,602,262.00
572,892.00

2,940,588.00 5,907,112.00
936,769.00

4,466,917.00 9,266,402,00
1,267,777.00

5,756,870.00 1,223,184.00

465.62 26.09 589.17

1,313.41 174.64 2,648,24
47,13 11.39 122,85
92.90 3.73 120.00

1,463.27 126.32 2,582.14
53.77 14.52 122.49
23.35 4.29 43,71

2.11 0.68 5.88

1,266.61 118.91 2,438.80

1,890.13 186.56 3,640.11

734.16 87.33 1,289.21

6,242.96 285.98 8,517.23



Tabel 8-1 (Cont'd)

(Unit: $)
ITEM UNIT FC LC TAX TOTAL
Preventive Work
1. Slope Protection A M2 3,481.07 4,915.22 402,83 1,159.12
(Block Type)
2. Slope Protection B M 7,471.31 8,605.95 746.55 16,823.81
(Leaning Type)
3. Slope Protection C M2 414,76 590.54 42.89 1,048.19
{Frame Type)
Collecting Draim M 522.62 971. 37 58.38 1,552.37
Drilling M 464.27 1,179.46 83.96 1,727.69
Driving Steel Pile M 1,943.35 748.73 655.33 3,347.41
H-200 x 200
Legend
FC : Foreign component expressed in Colombian Pesos

LC : Local component expressed in Colombian Pesos

Total: Total unit cost expressed in Colombilan Pesos

K¢ : Kilogram, M2: square meter, M3: Cubic meter, M: meter,
U ¢ Total unit or lump sum, T: metric ton = 1000 kg

Prices given are for direct costs with no overhead, fringe and profit.
Prices are calculated for mid-1980.



Table 8-2 Hourly Cost of Construction Equipment

(Unit: §)
EQUIPMENT ' FC Lc TAX TOTAL
1. Bulldozer D6D 1,762.10 456.84 291.18 2,510.12
2. Bulldozer D7G 2,401.50 622.60 396.83 3,402.93
3. Bulldozer D8K 3,348.24 868.07 553.27 4,769.58
4. Bulldozer D8K w/Ripper 3,756. 48 973.90 620.73 5,35L.11
5. Bulldozer D6DL 2,233.17 578.97 369.01 3,181.15
6. Tractor Shovel 955L 1,621.32 423.26 268.29 2,312.87
7. Tractor Shovel 977L 2,604.52 679.93 430.99 3,715.44
8. Wheel Loader 950 1,933.40 498.50 322.23 2,754.13
9. Wheel Loader 930 1,348.27 347.63 224,71 1,920.61
10. Excavator 215 1,912.40 495.81 316.01 2,724.22
11. Excavatar 225 2,377.47 616.38 392.86 3,386.71
12, Motor Grader 612 1,769.38 458.73 292.38 2,502.49
13. Motor Grader GDGOOR-1 984.34 255.20 162.66 1,402.20
14. Motor Scraper 6218 3,533.46 911.05 588.91 5,033.42-
15. Road Roller, Macadam KD7610 399.67 105.62 65.66 570.95
16. .Road Roller, Tire TS7409 580.22  153.34 95.32 828.89
17. Vibracion Roller SV90 873.80  230.94  143.55  1,248.29
18. Asphalt .Plant BA1000 3,384.85 932.64 566.42 4,882.91
19. Asphalt Finisher SA35 639.77 168.17 106.02 913.96
20. Asphalt Finisher PT280 557.54 146.55 92.39 79¢ .48
21. Asphalt Distributor D8-50EA 346.20 92.25 57.53 495.98
22. Motor Generator EG55 235,95 60.75 38.93 335.63
23. Motor Generator EG200 549.79 141.55 90.72 782.06
24, Motor Generator EG300 895.93 230.67 147.84 1,274.4%
25. Air Compressor 10.5 m3/min. 310.23  110.84 234.81 655.88
26. Air Compressor 17.0 m3/wmin. 487.51 174.18 368.98 1,030.67
27. Crauler Drill PCR200 565.14 144.70 94.06 803.90
28. Leg Hammer 322D 23.52 6.02 3.91 33.45
29, Pick Hammer CA7A 4.01 1.03 0.86 5.70
30. Batching Flant 3,295.71 907.03 546,12 4,748.86
31. Concrete Mixer 365.46 94.23 60.91 520,60

Note: 1) The hourly cost is applicable where equipment operation is for less
than 8 hours.

2) When the equipmeat is used for one day, the daily cost is calculated by
0.9 x (8 hours) x (hourly cost).
3) When the equipment is used for more than a week, the weekly cost is

calculated by 0.8 x (8 hours) x (hourly cost) x (6 days).



32.
33.
34.
3s.
36.
37.
18.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48,
49,
50.
51.
52.
53.
54.

See

Izble 8-2 (Cont'd.)

EQUIFMENT

Iruck Crane 10 Tomn
Truck Crane 20 on
Crauler Crane 23 on
Pile Driver IDH-25

Pile Driver IDH-35
Crush;ng Plant 60 T/Hr
Underwater Puomp 10m3/min.
Underwater Pump 4.5m3/min.
Blower 150m3/min,
Concrete Pump car 60m3/Hr
Truck Mixer 3.5m3

Grout Pump 45 1/min.
Concrete Vibrator ¢ 38um
Dump "Erick D600 7 Tom
Flatbed Truck 6 Ton
Water Tanker 2000 Gallon
Line Marker

Belt Conveyor

Concrete Blow up Apparatus
Seed Blow up Apparatus
Drilling Machine ¢ 66 mm
Air Compressor 5 m3/mip.

Hand Hammer

Legend under Table 8-1.

RC

1,013.87
1,768:14
1,857.26
609.98
772.67
3,567.12
300.59
192.36
328.24
1,618.80
623.38
119.50
13.35
166.07
141.58
154,50
187.99
25.54
243.52
196.63
214.67
275.37
13.78

Lc

266. 50
464,77
488.20
158.14
200. 32
1,152.16
80. 10
51.26
86.28
411.60
170. 42
31.42
3.61
269.86
230.07
251.05
49. 41
6.71
64.01
51.69
56.43
73.4¢
5.20

(Unit: $)

TAX

168.01
293.01
307.77
100.80
127.68
*1,790.07.
49.96
31.97
54.39
269.03
103.15
19. 80

83.03
70.79
77.25
31.16

4.23
40.35
32.58
35.57
46.29

3.27

TOTAL

1,448.38
2,525.92
2,653.23
688.92
1,100.67
6,509.35
430.65
275.59
468.91
2,299.43
896.95
170.71
19.18
518.96
442,44
482.80
268.56
36.48
347.88
280.90
306.67
399.10
28.25



Table 83

Hourly Wages

Classification

Operator,
Operator,
Operator,
Operator,
Operator,
Operator,
Cperator,
Operator,
Operator,
Operator,
Operator,
Operator,
Operator,
Operator,
Operator,
Assistant
Foreman

Carpenter

Bulldozer
Excavator
Loader

Grader

Crane

Scraper

Roller
Compressor
Generator
Batching Plant
Concrete Mixer
Asphalt Plant
Asphalt Finisher
Crushing Plant
Driver

Operator

Electrician

Ironworker

Mason
Mechanic

Welder

Technician

Common Laborer

SOURCE:

MOPT

(Unit:
Daily Rate Hourly
400.00 50.00
400;00 50.00
400.00 50.00
400.00 50.00
400.00 50.00
500.00 62.50
300.00 37.50
300.00 37.50
300.00 37.50
500.00 62.56
280.00 35.00
500.00 62.50
500.00 62.50
400.00 50.00
250.00 31.25
250.00 31.25
400.00 50.00
350.00 43.75
400.00 50.00
300.00 37.50
250.00 31.25
400.00 50.00
400.00 50.00
400.00 50.00
200.00 25.00

$)

Hourly
x Factor

116.70
| 116.70
116.70
116.70
116.70
145.80
87.53
87.53
87.53
145.88
81.69
145.88
145.88
116.70
72.94
72.94
104.55
. 91.48
-104.55
78.41
65. 34
104.55
104.55
104.55

52.28



Table 8-4

Cost of Main Materials

(Unit: $)

Classification UNIT FC LC TAX TOTAL

Portland Cement T 1,600.00 2,160.00 240.00 4,000.00
Reinforcing Steel, round KG 14.00 19.00 2.00 35.00
Reinforcing Steel, deformed KG 18.00 24,00 3.00 45.00
Structural Steel, fabricated T 38,700.00 13,400.00 13,900.00 66,000.00
Sheet Pile T 34,000.00 11,800.00 12,200.00 58,000.00
Corrugated Pipe T 73,890.00 7,820.00 14,780.00 96,490.00
P.C. Cable (Wire) KG 76.70 26.63 27.52 130.83
Wire Pope KG 18.00 24.00 3.00 45.00
Steel Wire KG 20,00 27.00 3.00 50.00
Asphalt Cement T 5,040.00 2,860.00 500.00 8,400.00
Asphalt Liquid, MC-70 T 7,920.00 4,480.00 800.00 13,200.00
Asphalt Liquid, RGC-250 T 7,920.00 4,480.00 800.00 13,200.00
Diesel Gal 28.60 10.70 8.50 47.80
Gasoline Gal 28.60 10.70 8.50 47.80
Kerosene Gal 29.60 11.00 8.80 49.40
Motor 0il Gal 170.20 63.00 50.40 283.60
Transmission 0il Gal 156.00 57.80 46,20 260.00
Hydraulic 0il Gal 141,80 52.60 42.00 236.40
Grease Lb 19.50 11.60 1.40 32.50
Plank, Lumber M3 1,170.00 4,340.00 350.00 5,860.00
Log M3 720.00 2,670.00 210.00 3,600.00
Agpregate M3 360.00 240.00 - 600.00
Sand M3 300.00 200.00 - 500.00
Crushed Stone M3 343.70 223.70 73.60 641.00
Brick u - 4.00 - 4.00
R. C. Pipe 900 cia. M 910,00 335.00 55.00 1,300.00
R. C. Pipe 600 dia. M 630.00 232.00 38.00 900.00
R. C. Pipe 300 dia. M 350.00 129.00 21.00 500.00

SOURCE:

MOPT and JAPAN Supplies

" —65—



Tabel 8-4 (Cont'd)

Cost of Main Materials

(Unit: §)
Classification UNIT FC LG TAX TABLE

R. C. Pipe 200 dia M 40,00 85,00 5.00 130.00
P. V. C. Pipe 50 dia. M 15.00 32.00 3.00 50.00
Wire Net M2 128.96 44,76 46.28 220.00
Nail KG 24,00 33.00 3.00 60.00
Paint LIT 40,00 140.00 10.00 190.00
Beeds KG - 61.00 4,00 65.00
Filler T 320.00 430.00 50.00 §00.00
Explosive KG - 104.00 6.00 110.0

Cap Electric U 10.00 21,00 2,00 33.00
Electric Cord M 10.00 18.00 2.00 30.00
Form 011 LIT 40.00 148.00 12,00 200.00
Seed KG - 130.00 - 130.00
Guard Rail M 960.00 1,320.00 120.00 2,400.00
Concrete Block U 55.00 60.00 5.00 120.00
Sheath 62 dia Lij 71.50 26.90 27.80 132.20
Sheath 45 dia. L] 48.89 16.97 17.54 83.40
Sheath 32 dia. ] 35.52 12,33 12.75 60.60
Concrete Frame M 440.00 480.00 50.00 970.00
Bentonite KG 3.00 6.00 1.00 10.00
Steel Pipe 200 dia, M 440.00 590.00 70.00 1,100.00
Alr Hose 20 dia. M 30.00 54.00 6.00 90.00

See Legend under Table 8-1.



Table 8-5

Construction Cost:

Chaparral Route

Exonomic Cost in 1980 prices

(Unit: $7000)

ITEM FC LG TAX TOTAL
1) Earth Work 1,347,262 1,094,371 318,426 2,760.059
2) Pavement 399,860 273,056 76,876 749,792
3) Bridge 81,443 96,607 19,167 197,217
4) Tunnel 92,001 96,551 26,932 215,484
5) Structure 481,783 758,562 78,823 1,319,168
6) Preventive Work 22,432 28,853 3,147 54,432
7) Total 2,424,781 2,348,000 523,371 5,296,152
8) w/Overhead and Profit 3,368,158 2,662,459 589,573 6,620,190
7)x1.25
9) Supervision 8)x0.05 251,568 62,892 16,550 331,010
10) Contingency 8)+9)x0.10 361,973 272,535 60,612 695,120
11) 6. Total 3,981,698 2,997,856 666,735 7,646,320
12) Detailed Eng. w/Cont. 276,725 69,180 18,205 364,110
9)x1.10

Total 4,258,424 3,067,066 684,940 8,010,430
Economic Cost 4,258,424 3,067,066 - 7,325,490

Note:

Land acquisition cost is estimated separately as 372 million pesos.



Table 8-6 NEW ROAD: Construction Cost; Roncesvalies Route
Economic Cost in 1980 Prices
{Unic: $'000)
ITEM FC LC TAX TOTAL
1) Earth Work 1,400,502 1,206,811 314,894 2,923,207
2) Pavement 487,843 333,138 93,792 914,773
3) Bridge 78,672 93,320 18,515 190,507
4) Tunnel 92,001 96,551 26,932 215,484
5) Structure 666,048 1,048,685 108,970 1,823,703
6) Total 2,725,066 2,778,505 563,103 6,066,674
7) w/Overhead and Profit 3,805,693 3,138,714 638,936 7,583,343
6) x 1.25
8) Supervision 7)x0.05 288,167 72,042 18,958 379,147
9) Contingency 409,386 321,076 65,789 796,251
7) +8) x 0.10
10) G. Total 4,503,246 3,531,832 723,683 8,758,761
11) Detailed Eng. w/Cont. 316,984 79,246 20,853 417,083
8) x1.10
Total 4,820,230 3,611,078 744,536 9,175,844
ECONOMIC COST 4,820,230 3,611,078 - 8,431,308

Note: Land acquisition cost is estimated separately as 356 miliion pesos.



Table 8-7

Construction Cost:

North-south Route

Economic Cost in 1980 Prices

(Unit: $'000)

ITEM FC LC TAX TOTAL
1) Earth Work 1,507,827 1,278,132 345,067 3,131,026
2) Pavement 473,588 323,404 91,051 888,043
3) Bridge 74,281 88,112 17,482 179,875
4) Tunnel 184,002 193,102 53,864 430,968
5) Structure 673,137 1,059,847 110,130 1,843,114
6) Total 2,912,835 2,942,597 617,594 6,473,026
7) w/Overhead and Profit 4,065,843 3,326,933 698,507 8,091,283
6) x 1.25
8) Supervision 7)x0.05 307,469 76,867 20,228 404,564
9) Contingency 437,331 340,380 71,874 849,585
7) +8) x 0.10
10) G. Total 4,810,643 3,744,180 790,609 9,345,432
11) Detailed Eng. w/Cont. 338,216 84,554 22,250 445,020
8) x 1.10
Total 5,148,859 3,828,734 812,859 9,790,452
Economic Cost 5,148,859 3,828,734 - 8,977,593

Note:

land acquisition cost is estimated separately as 358 million pesos.
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THET R T oD b, SRERICET 5 ERSREABKCESLS L FHEEL
Sicsh, TROBLEVCRERSRAERRE A,

9-1-2 HECZHVERX &8
REFECACORDEM  EHLI -2 KLU ~3EBVTARRBRTWEMR, &
ROBRORTOLHRD - EHUACHBCERCLORELONS, 55O KEMIH
TOFMHEBE»LVIOTHY, HI2LORFRRRACHET HOREEL LN TH B,
BENMEMBOEKDS LI, Mir THE - LHENS TSSO TERCE ¥ I 5
Tu B, FMOMEMBIC L 5300 ABY E- L 2 BRBE GBI E R T B,
EHK, FERBEOFMARBERS, BEMRAT v v 1, RNAHE, BEHESEHFTH
DI, ERHRHEELVBAIH TV,
CORBEZXFHEOER L VAKL C, EXPCEDHHEURIRLEDLNLEDLADD
T, FHHEHBRFNBAKE, RAREIIZHRI LI +SHRRBHENATREINL L L RE
N5,
BERMEARILLUT BB L D ERL .
—-BE@EcHRELK T &,
~Girardot, Espinal, Ibague @i T, FBOZEINIC 1 AADWMBHERT
LT BEELZBILDNT, BHTAOEFHIERETE D Lo
TEHFHBC L DTERAFRETRODEFL b » 1o

9-1-3 HMHEPAER

FigT—-2kERT 34— t ORBRIBHEINATVD, ZhoDAr - FPORBRTE DR
GHED DABEFBL TV5, #iixTable 7-4 1CIRT,
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9—-2 & 1%

9-2-1 EmWEFTRA
HEAETRAZI9904, 20004, 201 0 ENLTERLECCHE TR T3,
Thilkeds O ORBHR, WK, 54 v R, £5%, KB PICASRYSUCHER
D ARERTH B
CORBRBHENT o022 VARBELAEVWHEL, TEHPEAN2 L -R, BIVFHEN1
F-AR3 Y - ALOVTEAR L HEBARYEML CHEIh TV 5, BITRKERR -
lcEtHO6RTVS, TOMBIRDVCIEED Annexd BRT,

9-2-2 XHRBOHSH
Ly —ANBRBNEBEN (RHEL 3, FHFHEHI140RMKES ) oS aRBOMTH
b, ThAZThoOZTAR, FHEBOER, SICHRIEEL VHHE IR TvWh, (Annex9)

9-2-3 @ %
ERRIEXOEAK L - THEL k.
— AR (R 2
e VEBEROEBRTBRMARBETIC L LDERB ORI TH %,
PN e 2 VEELEBEL, ZSALLVBEOREERR, BIUVHECEH
RO HEENL1990, 2000, 201 04ED IEFKH L TTabled~2 KEL
HHENRTW3D,
BENSo P22 VEBELAVBAOIGERAL, 7o v =7 tRALEHREDHHE
PHHBEOXBEROME NENAGERTAEEL 5.

Table 9-2 Traffic Cost
in million pesos /day

Traffic Cost Traffic Cost| Benefit by
year Existing Road New Road | Saving Road Length
w/o Project | with Project Reduction
1990 32.611 23,928 7.653 1.030 0.033
2000 53.326 38.940 12.397 1.989 0.052
2010 87.190 63.574 20,367 3.249 0.084
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RECHABLIV 7RA7 » 2 bE~OHELC L ZETRARTRDb IR D,
EFBRAORDIYTAZ7 7 L PEBOEFEAN 209 L REL THE Lo Table
9 -3 KERETRT,

8 —2-4 Fo:.7 ) BBOBEMHE
BEAMOREMBIE, o= BHRTH, UHHBOWR, b5 VIRFINFHEL R
RENDLHEEL, TOBPACIOHEERLLORE TR LARCHESLRBETIIC
ETHBRALLCHASI NS,
HEEBOLBRERZ2 01 OFEKES KN XD LB R VA, SERBERICTHS
TBERDLD 5, HEHEBORTFRTOHBHEF LI VEOIFRFCEME TS, BELY,
B - OEB Y EL R HPRKEBbR S, 6K, BHEHEEONEBMBIER N
HThD, Licdot, 7ev-7 t HBOBREHEET20 1 IELLBRBYHHBLEBA
OHEEROUEEHECEL VLD LER ST SRS,

Table 9-3 Existing Traffic Benefits {Chaparral Route)
in million Pesos/year

Road Section 1990 2000 2010

Castilla - Coyaima 11.830 19.184 30.394

Coyaima - Chaparral 16.158 25.844 42,150

Buga -~ Sta. Lucia 4.067 6.734 11.162
8—-3 % A

BEEMI1I980FE6 A/ TARROERTELHOh TV, RBEREANHEBILO
TTable9 4 W E DTS, BRAASWORMCOVWTHREREEERM I iy,

e ER RO THAXER L CEHOR T D, HMBEN1 98 44&£L 9BKEIA,
THIZ1990ERET Lo T3,



Table 9~4 Construction Cost (Chaparral Route)
million Pesos

Foreign Local
Items Currency Currency Tax Total

Direct Cost 2,424.8 2,348.0 523.4 5,296.1
Overhead, Profit,
Supervision, and | 3,981.7 2,997.9 666.7 7,646.3
Contingency
Detailed Eng. 276.7 69.2 18.2 364.1
Total 4,258, 4 4,900.3 798.5 8,010.4
fand Acquisition 372.0

Financial Cost = 8,382.4 million pesos

Economic Cost = 7,325.5 million pesos

9—-4 BE ERIW .
REBER A (Chaparral i — 1} ) ROWTER, EX4W 2T ot SRIZM TR

TeRY ChHaD,
HEMERA(:=12%) 4,69 7.2HF~Y
REMESZE(:=12%) 29050
BL7E (i=12%) -1,7922 =«
B - %Ak 0.6 2
PN EBUR 2 7.9 %
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Traffic Volume Index of Starting Year of Project

Total Discount Road User Benefits

{Billion pesos)

Fig. 9-I

Road User

Benefits

{257)

o
1

Iy
e

301

40

T
.o

Total Discounted Road User Benefits (Billion pesos)

T
20

Ttem Use?? Bgaefits

Traffic

Existing 9.7

Diverted 903
100.0

1
30

1
40

( Billion pesos)

Discounted Construction Cost

Fig. ©9-2 Benefits Cost Ratio

Total Discounted Benefit {Billion pesos}

3i0 4'0 5{0 GIO
[]
291 )I gll (3.68)
I = discount rate
8 i=12%
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Annex 7-1  The Determination of Typical Cross Section

economical road width is discussed by the Report

(1}

(2)

To minimize the comstruction cost of the new Melgar-Buga Road, more

Assumptions

a. Road conditions
1. 2 lane road with two direction traffic

2. Mixed traffic and Located at altitute 3,000 meter with vertical
gradient 7.5%.

b. Traffic volume
1, 893 VPD in 1980
2., 1,370 VPD in 1991
3. 3,820 VPD in 2010

c. Peak Traffic
1. Peak hour ratio 7%
2. Peak traffic volume in 2010 (Traffic demand) 270/hr

d. Design service level in the Final year = C

Analysis

From Fig. 4 and 16 of the above report
Cc = 440 vehicles/hr
The following equation is established:
Cc x W = Traffic Demand
- . Traffic Demand _ 270 _ o
where, required modification factor W = C = %40 .
From Table-III of the above Report, the following alternatives are

considered for service level C and obstructions on both sides.

2 lane x 3.60m + 0.00m shoulder = 7.20m (a)

W=0.76
;-lane X 3.30m + 0.00m shoulder = 6.60m (b)
W= 0,67
2 lane x 3.00m + 0.00m shoulder = 6.00m (c}
W= 0.62

1) Luis Holguin:

Conceptos de Diseno y de Nivel de Servicio y Evaluacion
de la Capacidad en Carreteras de Montana.



As far as the traffic capacity is concerned, {c) is good.
However, from the view point of much more heavy traffic on the new
road, 3.00 meter width for one lane is too narrow.

Consequently 3.30m lane width of (b) is selected as an appropriate
plan. Other elements composed of road width are decided from the

experlence as follows.

Paved lane 3.30 x 2 = 6.60m
Shoulder Om
Side ditch or Gutter
at mountain side 1.00m
at Valley side 0.60m
Shoulder (extra) 0.60m
Total 8.80m



Annex 7-2  Pavement Design Procedure

7-2-1  Pavement Design for New Construction

The design eriteria to be followed are those described in the
Asphalt Institute Manual Series (MS-1)

Given Initial Daily Traffic (IDT) is 893 vehicles per day in 1980.
Assume annual growth rate = 5%
IDT = 1,370 in 1990

50 50
100 * 100 ~ 340

Average Gross weight = 26,000 1bs,
Single Axle Equivalent = 18,000 1bs.
a) CBR = 6%

b) ITN = 135 (Initial Traffic Number)

Number of Heavy Trucks = 1,370 x

[

e} DIN =135 x 1.67 = 226 (Design Traffic Number)
(By Interporation from Table III—3)1)
d) TA = 9,0 inches Thickness of asphalt concrete (from Fig. V—I)z)

e) Minimum thickness of asphalt concrete is considered to be
3 inches.

9.0 - 3.0 = 6.0 inches
f) 6.0 inches is substituted by grannular base
3.0 inches x 2.0% = 6.0 inches say 15cm Base
3.0 inches x 2.7* = 8.0 inches say 20cm Subbase
* Substitution Factor from Design Maumual (MS-1)

g) Stage Construction
At the first stage, 2 inches (5m) thickness of asphalt concrete
is paved.
TA; = 8.0 inches

DTN = 60 (from Fig. V-l)z)

. - 60 _
Adjustment Factor = 135 - 0.45

Adjustment Factor 0,45 indicates 9 years of Design Perjod from
Table IT1-3.1)

At the second stage additional 1.0 inch (2.5cm) thickness of
asphalt concrete should be added after 9 years,

The advantages of stage construction include more accurate
analysis of traffic, and probably, more effective use of
funds.,

Note: 1) Table III-3 of Asphalt Institute Manuwal Series (MS-1)
2) Fig. V-1 of Asphalt Institute Manual Series (MS-1)



7-2-.2  Pavement Design for Gravel Road Improvement

Traffic condition is the same as above.
a) CBR = 6%

b) ITN = 135 (Initial Traffic Number)
c) DIN
d) TA = 9.0 inches Thickness of asphalt concrete

e) Assume the minimum thickness of asphalt concrete is 2.0 inches,
which is suggested for new road construction.

9.0 - 2.0 = 7.0 inches
£) 7.0 inches is substituted by granular base.
4.0 inches x 2.0% = 8.0 inches say 20cm Base

[}

226 (Design Traffic Number)

3.0 inches x 2.7° = 8.0 inches say 20cm Subbase

Where, existing gravel thickness can be substituted for Subbase
course.

* Substitution Factor for Design Mannual.
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