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AASHTO

ACIC
Bogota D.E.
DANE
HCM, H,.C.M.
IGAC
JICA

MOPT, M.0.P.T.:

NEI
TRRL
U.K.
U.S.A.

AADT
ADT
ACPM
B/C

FC

GDP

GNP

LC

oD, O-D

-

-
.

L]

American Association of State Highway and Transportation
0fficials.

Associacion Colombiana de Ingenieros Constructors
Bogota Departamento Especial

Departamento Administrativo Nacional de Estadistica.
Highway Capacity Manual

Instituto Geograflco “Agustin Codazai®

Japan International Cooperation Agency

Ministerio de Obras Publicas y Transporte.
(Ministay of Public Works and Trasport)

Netherland Economic Institute
Transport and Road Research Laboratory.
United Kingdom

United States of America.

Annual Average Daily Traffic.
Average Daily Traffic.

Diesel

Benefit / Cost

Foreign Currency

Gross Domestic Product

Gross National Product

Local Currency

Origin and Destination

Tr.Mula, Tractomula : Semi Trailer

Us$
voC
$

p.a.

CBR
PC
RC

"

United States Dollar
Vehicle Operating Cost
Colombian Pesos (5$49.00 = US$1.00)

Per Annum

California Bearing Ratio
Prestressed Concrete

Reinforced Concrete
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Present Worth Cost 1= 12%) $462.1 million
Present Worth Benefit (1 = 122) $544.5 million
Present Worth B — C i=127) $ 82.4 million
Benefit/Cost 1.178
IRR 14.06%
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Project Cost

Project Cost
for Improvement

(million Colombian pesos in 1980 prices)

Project Cost

for Preventive Work

Against Failures

Foreign Component 188.4  (26.9%)
Local Component 4547.7  (63.8%)
Tax 65.3  (9.3%)
Total 701.4 (100.0%)

87.4 (13.7%)
523,1 (81.8%)
28.7 (4.5%)

639.2  (100.0%)

i, 70927 P32 POFRFILHBRRIFTHBL TS B0

6 1#

6—1

Disbursement Schedule of the Project Cost

(million Colombian pesos in 1980 prices)

Improvement Cost of Total Remarks
Year Cost Preventive Project Cost
Work Against
Failures —————
1983 22.3 Eng. and
Preparation
1984 9.5
1985 171.1 319.6 Construction
1986 335.1 319.6 and
1987 163.4 Supervision
Total 701.4 639.2 1,340.6
41 B B SR
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Major Indexes of the Economy and the Transportation
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Observed Vehicle Composition . . . . .
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Origin-Destination Table (1980) for Total Vehicles
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Yumbo , Chaparral , Espinal . Purificacion IZEV TS ENB S D5 H Tol-
ima M & Quindio HIZEIIHNBZHDRKDL Sizi B,

a) Tolima M FEHE 442 Plan de Desarcollo Agroindustrial de Tolima { Tolima
MOBKENB T ROMBENE ) ¥ X b BHEILITETH S = CHEMMTE
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CHEROFERTCOMBOBLUREARI- AN R T bbb T it oo £ L
TCOHMAEFRLRES LELDBN B,

HBHEDADRMBATOZ DA COTIY 27 PRROL SHdONA 1981
F£4AETCOI0 Y ETHEOI Y FF L2 S RAHBOHFE, & Od(Z % Buenav-
enturai$dEEN S0 1981 M4 E T D AT R O MR 130 o BY 58 3 1 9 7o
19854k T FTE D Buenaventura HHRET, codiHRUEINL ST EN 50
EH6i2Cali ik Buenaventura WIZHEFERUFRLEALE T » 79— L F VOMEH
ERETHD, cHTFO7o0v =7 PR COBBORHTMEOHKIZHIETE2HDEN, X
7oV MBOREHROMELZEAZREDHCEBNRRWESLIEER B,
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{10 7zo Bogota B U Cal iCHEW -BAREAN TR T 1ELD T IFIZMT TENRENE
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HGNBEL 5125 2ORAN= KT & 30 WD, Bogota HBO L fitDdH IR, Salto ~ Ibague M,
Ibague ~Uribe DU, Uribe ~ Buga IO FENER], Tz #% D Buga ~ Buenaventura
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Y ETERWS OO ODRAEEENS B, ChbRWIFhbWEFESNEr o
D, ARA-LTw s LCWHEABTSEANTH o2 DT5Z &5 5, Bogota~ Buenavent -
ura OBHBOLMBER Y WBT R ZREF TRV LR S TEM ED Buga, Coello
Espinal © 34T, 19804E2H 1 2ACODMEYEREL L. BRUMHIIX4FME 00~
F%2200016HHWTHS, ODHEERSI Y 7VBETHD, LRELAOF v T vHE
Z42RMROH20%, 50%, 20%THor
3-2-1 HAEWi

B AC S THM SRR AREFLOBMAMGKE Table3—1 (Z/RTHD TH Bo

Table 3 -1 BULHR
{veh/observed hrs)
Station Auptomobile Bus Truck Total
1 (Buga) 3,359 601 2,637 6,597
(50.9%) (9.1%) (40.0%) (100.0%)
2 (Coello) 543 141 1,181 1,865
(29.1%) (7.6%) (63.37%) (100.0%)
3 (Espinal) 2,045 542 2,101 4,688
(43.67%) (11.6%) (44.8%) (100.0%)

LHEOBEHERE 1978ECMOP Tz s THA S RA 2 4T ERO SR L%
BLTHBE, AZERBRWTHOBRERREENAEWHICL 2 TWwWd, AAICDHTRAA
DEMEROH N 1978EDBEL VRRE Vo ThRERIZAZDERESNH LY, &
ORMYORURA EZHZREETA TWiELWEbEELLN S,

EBAEARUFHEHERAC W TR ODAEOH L b B-ASBLATEEREZRSC
EDRTE B, Table3—2. Table3 -3 (LRI ZBC, ERESNCR-BREAERLOD
WBEIRTLBLEL V-T2 F4 P RAvitdigw, $~-HPESTCE 280 T2 (6
tHEE)FAESMCES{HYERDOT7 0~8 0% X 5D Tind, I, (LEHMD Coello
TRBOMEIZHE~T3#H 17279, BLRHOSHLULD IV-F— 7 » 753 et
LIR30 LERICHT 50

2aYEFIR2 108HRAMNRT-vavHEsY, #E1 0FLECbA - TEEF R
INRTECrDe, CHHEOEBEIORAROKMESHCEZEHG LM S, LI oToh
Au<BRIhALZOXBERXYARER (24 ) CHERTE2C LB CE S, £2C3
SOBUBACHELECEYURAT — v 2 VERDT, ChOUERZBEXAVWTERTSEC L
P Py ~ T



Classification of Automobiles

Table 3-2
Station No.l Station WNo. 2 Station No.3
(Buga) (Coello) (Espinal)
Vehicle Type Number of A Number of % | Number of ”
vehicles vehicles vehicles
Passenger Car 210 69.3 205 75.9 168 47.6
Jeep 46 15.2 47 17.4 93 26.9
Light Motor Van 47 15.5 18 6.7 90 25.5
Sub-total 303 100.0 270 100.0 353 100.0
Unclassified 317 - 12 - 41 -
Total 620 - 282 - 394 -
Table 3~3 (Clasgification of Trucks
Station No. 1 Station No. 2 Station No. 3
{Buga) {Coello) Espinal)
Vehicle Type Number of Number of Number of
vehicles 4 vehicles % vehicles %
Truck 2 axles 434 83.1 442 73.1 301 75.8
Truck 3 axles 42 8.0 92 15.2 61 15.4
Semi Trailer 3 axles 4 0.8 8 1.3 4 1.0
Semi Trailer 4 axles| 5 1.0 3 0.5 1 0.3
Trailer 4 axles] 5 1.0 0 0.0 0 0.0
Trailer 5 axles] 32 6.1 60 9.9 30 7.5
Total 522 100.0 605 100.0 397 100.0

Note:

The classification of vehicle type is subject to the illustration

in the survey sheet for p-D. (See Annex Fig. 3-2)

These vehicles are also referred to as Tractomulas in the economie
study.



M1 (Buga) (23 L€t Quacari ® 28, M2 #4 ( Coello ) im0 Tt Cajama-
rea, 345 ( Espinal ) iZ2WwCitFusagasuga® BEXAWE T L e L, TORMRE
MAOBURBERIE ~ FHAZLAR(ADT)IDB845%, 80.6%. 865%THY,
RNPHESNEHEA-BOB LML 4 78025/8, 23134/H, 54184/8 LitE
AN, CAOOBRUABRECHMAEHCAEHLZML CEMFEBRAR (AADT)
CEHINATRELAD LV, SHAEDOWIHLEEOIURNAF -V a vOREBREHAWS
&, R -JERINIBRCEMFBERITAADTHERDEN S,

Table 3-4 Conversion Factor & AADT

Station Conversion AADT
No. ~ Factor (Veh/day)
1 1.041 x 0.959 = 0.998 7,818
2 1.0l4 x 0.948 = 0.961 2,407
3 0.86 x0.902 = 0.776 6,982

Source: Estaciones Automaticas Permanentes

De Conteo De Transito, 1968 - 1978 MOPT.
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AT B0
2 BEMEEES (1 6854 ) # Wiz 2 4 MRz AT 3,

@ PEORAF s 7TETCHLRL-IMEDODEX 1 DOODEIZHES TS, BL, COE
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BLORFELETCHOAALRA - ODES Table 3 -5, Table3 -6z R &3l Y
THbo 40—V DODERRFHRI - 3IZRLAo THHDODRBEARRTHADT,
SEMBE LY » 72y FERHIRTW B,

A7uyP 7 bOBRLGUELRNCH 3 Ibague~Calarcallfizflit L Cv % Coello ¢
ODHRTRA L, TDEH DI Bogota, Ibague & Cajamarca, Armenia, Cali, Buen~
aventura WA EFTTEXELTHY, ShHRAHTHLARUTADO6 0 BEMEIZEL T
3o

Melgar ~Buga [[ji- @ A HER LD 55, bLoAFREIRALTHIE, 3 -5%
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3—3 BLEHEUROREYS
Jov 7 ORNMBHBMIOMFMAEHE ( Plan de Integracion Nacional — Sector
Transporte Oct, 19,1979 Departamento Nacional de Planeacion )iz X,
Bogota ~Medellin (T Armenia ~ Zarzal BHC HHAREZE T hoo5 D, 19824EIZi253
BOTFETHS, Lctio T hbORBORETHE, 7oV 22 tORRTHIHLULDL
FUR~GERTIRNEH 50T, ShpifiEl T SBELH 5,
3 -3 -1 Bogota ~Medellin RI#E ~ D fr ik 580 it
Table 3—5 IZ/R &N A-0 D% A v T Bogota~Medellin {iti g ~ DR LM 2
&, 1980FORUMV~NVT, 1868/ BLifEEINS, ZhizCoello hlitma
ADTODH 8 %Iz LA/, Bogota~Medellin HfiBiz L AEBAH BN EWLET L 3,
3-3-2 Armenia~ Zarzal [~ 0EHRZNR
Table3—5 D0 DM 6 Armenia ~ Zarzal [[JHB~OEHRTME THEETE LWy,
Lt oCVal leMBiC 1976 RES N O DIITED B b &+ 5 2 2 & Lisg
COODWBFEILI9764F 1 1 A3 B, 6 1Mlbi>TValle Mo %1 0 7Bz
HSERUTCHREI AL EWIRBBL LD TDH B0
COBWAE P CTArmenia~Uribe HcBMBM SN AEHLAR (ADT ) HROME

DTHdo Section ADT
Armenia — Caicedonia 1,800 veh/day
Caicedonia - Sevilla 1,792 "
Sevilla - Uribe 1,595 "

LROERMC, Z40HEMULLRAD TS ERATWALIEESINZ0DERYODHE
mHHRWiliTE, Table3—7,3-8, 3—9ERINZEALLTY) » 7THRFEFOR B,

EDRMI—ZATHRBEINLZ0DRLD Y v 7THEEXEHTALAD TER AW
oThY, SO LPHLADTR2HRTIEBOODEHRCRLAEABIATVWEH0
LEZBR S,

SOLSCHESHILODEHEDI L, AL 7O LDt & Armenia ~Zarzal [
DHEBHZHEL T, BHMIEILEZOhEY 2 7THY, BS4{ 7O bDRFHER
GEHH~ERTOLEREZINRD ) » 7T THbo FRCHA 7 onTRASlI~ERT I,
EI2rFHOHBRRECL LI TRAEZbDEELBNS,

Armenia ~ Uribe B0 F EE % Armenia ~ Zarzal HOFHAE R DRSS LBTIOS
o BE LB LA, bL, KEFRFIEC S { 7ORBOR LRI FN RS

#% Bstudio del Plan del Valle, mayo. 1977
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L, BUORE B EI LD LDt b0 SODOWA, Armenia~ Zarzal HFH~0 8
MG TR FHR Armenia ~Caicedoniallil CTADT®2 9.5%, Caicedonia ~ Sevilla
Ml 339%, Sevilla~UribelT333%&LHEIND,

&
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Table 3-7 Estimated Composition of 0-D Elements for the
Section Armenia~Caicedonia in 1976

0-D Elements Veh/day % Type D

Bogota, Neiva area  =Caicedonia 22 1.2 A
ditto ~Sevilla 34 1.9 A
ditto =South Valle 499 27.7 H

(South of Uribe)
ditto -North Valle 14 0.8 B
(between Uribe~-Obando)

Armenia -Caicedonia 342 19.0 A
ditto -Sevilla 278 15.4 A
ditto =South Valle 365 20.3 C
ditto -North Valle 85 4.7 B

(Uribe~0bando)

Pereira =Caicedonia 44 2.5 A
ditto -Sewilla 48 2.7 A

Manizales ~Caicedonia 2 0.1 A
ditto —-Sevilla 8 0.4 A

Ulloa, .Alcara area -Caicedonia 22 1.2 A
ditto -Sevilla 12 0.7 A
Total 1,775 98.6
Others 25 1.4
ADT 1,300 100.0

1) See notes umder Table 3-9
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Table 5-3 Egtimated Composition of O-D Elements

for the Section Caicedonia - Sevilla

in 1976
1)
0~D Elements Veh/day % Type
Bogota, Neiva area - Sevilla 34 1.9 A
. - South valle 499 27.8 C
ditto (South of Uribe)
. - North valle 14 0.8 B
ditto {between Uribe-0Obando)
Armenia - Sevilla 278 15.5 A
ditto - South valle 385 20.4 C
. - North valle 85 4.7 B
ditto (Uribe-Oband)
Pereira - Sevilla 48 2.7 A
Manizales - " 8 0.4 A
Ulloa, Arcara area - " 12 0.7 A
Caicedonia - " 272 15.2 A
ditto - South valle 97 5.4 C
. - North Valle 28 1.6 B
ditto (Uribe-0Obando)
Total 1,740 97.1
Others 52 2.9
ADT 1,792 100.0
1): See notes under Table 3- g
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Table 3-9 Estimated Composition of O-D

Elements for the Section

Sevilla - Uribe in 1976

0-D Blements Veh/day LY Type n
Bogota, Neiva area - South Valle 499 31.3 c
(South of Uribe)
. - North Valle 14 0.9 B
ditto (Uribe-Obando)
Armenia - Socuth valle 365 22.9 C
. - North Valle 8s 5.3 B
ditto {Uribe-0bando}
Caicedonia - South Valle a7 6.1 A
. - North Valle 28 1.7 A
ditto (Uribe~0Obando)
Sevilla - South Vvalle 373 23.4 A
. - North valle 58 3.6 A
o
datt (Uribe-Obando)
-~ Medellin and rest 46 2.9 A
ditto of valle
{Cartago area)
Total 1,565 98.1
Qthers 30 1.9
ADT 1,595 100.0

1) Type A:

Type B:
Type C:

will remain on the existing road after the
completion of new road between Armenia-Zarzal

will divert to the new road.

depends on the condition of the new road.
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3—4 BRTEDEDMDEHE
3-4-1 ®BENRY
ODHEOKREL»S, BEBAYOGAPRBLTFLTDO Db 5, EHRMHHR HIXTable
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Table 3-10 Type of Cargo and Average Loading Volume

Tonnage Nos of
Vehicles Tons/veh

Agricultural Products 2,617 23.6 28 9.11
Livestocks 148 1.4 21 7.05
Forest Products 301 - 2.7 35 8.6
Mineral Products 1,090 9.8 112 9.73
Manufacturing Products 5,121 46.1 515 9.94
Others 1,100 9.9 163 6.75
Vacant 0 0.0 319 0.0
Unknown 719 6.5 75 9.59
Total 11,105 100.0 1,527 7.27

Note: The above figures represent the total tonnage at the

three stations.

L ERYOFERK AL Bogota, Cali, Buenaentura %k ¥Medetlin TH D, hifictr &
T35 Ibague . Armenia . Espinal , BugaFUEREXE DO F» 70w, COETH
REJNORKALAKEI{ Rit>Tr 5. MERHPOODEIHEI —41Zff L,

3-4-2 K X %

FIZXA31E685D0FEYRERIE Table3~11 ZRTHDCH B0 chbrlEzFra

ARABRETRL T3, BECES{E SN ERMTESRERIFRES - 612R Lo
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Table 3-11 Ayerage Number of Passengers

(Persons /Veh)
Vehicle type Automobiles Buses Trucks Trucks
2 axles 3 or more axles
Ave, Nos of 2.2 19.0 1.8 1.6

Passengers

Source: 0-D survey results made in Feb., 1930

3-4-3 {iBE#KH

HO WA E LT ERIYR Mz 2 BNOoBHSAWbATWS, Thb
BLHYYYMEF 4 —¥VETHB, Table3-120 0 DWERKRA» RO LHEKIET
b, CRELBEAZARU2HO 727 TCRETD8 0% H VY vRAChHL, I&E
LD+ T v 7 CRFIZBOBRLENRTF 4~ ¥V BRXE/ 5TV B, COLMOTORESIZX
WL, b T2 IDF4—E Vg4 THNMLOOHZLD L CHE05, TREBAMIZIEE

ftLiswiH b s,

Table 3-12 Type of Fuel
Type of Fuel Automobiles Buses T;u:ﬁes Tgugl;smore axles
Gasoline 100% 81.6% 80.4% 17.1%
Diesel 0 18.4% 18.4% 82.92

Source: O0O-D survey result made in Feb., 1980

(See in more detail Annpex/Table 3-7)
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RS 1979 ETCH I 5PIZFEL TR BB I T+ 7 (28R L DN IRBETH
MUCTKRLBEFETHIIROHEEHE>TV 3. RENKRMTOCO2HD F 7 » 7 OI
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£E2 M & 1968 1971 1975 1978 ﬁff??ﬂg
M2 Cajamarca — 1,530 1,991 2122 4.8%¢p- a
Na 4 Guacari 3421 4183 5317 6,180 ﬁ.l?’op.a

LERHMCZOWTOoMBRE 1971 -7 95 0MMO%S 7oy = 7  HiBOoTHRoOMME
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Table 5-1 Characteristics of Road Sections

Section Length Ave, Altitude Gradient
(km) (m) (%)
ESPINAL-IBAGUE
1. K6.500 - K11.330 4.830 500 0.7
2. K12.712 - K13.520 0.808 500 -3.3
3. K17.100 - K18.000 0.900 550 2.3
4. K24.200 - K25.150 0.950 700 6.7
5. K38.170 - K40.700 2.530 1,000 2.3
IBAGUE - CAJAMARCA
1. KS58.055 -~ K60.280 2.225 1,300 6.5
2. X61.000 - K64.674 3.674 1,250 -6.4
3. K64.800 - K66.550 1.750 1,200 7.5
4. K69.714 - K70.860 1.146 1,450 5.8
5. K72.4]8 - K73.585 1.167 1,500 4,7
6. KB8l.406 - K82.779 1.373 1,550 -1.0
7. KB83.147 - K84.102 0.955 1,600 7.0
8. KB7.130 -~ K88.135 1.005 1,700 0.4
CAJAMARCA - LA LINEA
1. K93.985 - X95.400 1.455 1,900 7.0
2. X100.559 - K102.958 2,399 2,350 4.6
3. K105.249 - K107.000 1.751 2,600 8.3
4, KL07.000 - K110.263 3.263 3,000 7.4
5. K110.861 - K112.370 1.509 3,050 8.1
6., K111.540 - K112.370 0.830 3,100 8.1
7. K112.370 - K113.400 1.030 3,200 8.4
LA LINEA - CALARCA
8. K113.400 - K114.180 0.780 3,200 -4.,9
9, K114.180 - K118.540 4,360 3,000 -8.9
10. K118.540 - K120.260 1.720 2,700 -9.4
11l. K118.540 - K119.380 0.840 2,800 -8.8
12. K119.380 - K120,260 0.880 2,650 -10.0
13. Ki20.260 — K124.189 3.929 2,500 -8.8
14, K124.189 - K125.371 1.182 2,300 -3.7
15. K125.371 - K126.491 1.120 2,250 -6.2
16. K126.491 - K131.306 4.815 2,000 -7.4




Ta

ble 5-2 Characteristics of Tested Vehiclesl)

1 II TIT v
Make Dodge Dodge Dodge Dodge
Type Dart D600 D600 CNT900
Model 1979 1978 1978 1978
Type of Fuel Gas Gas Gas ACPM
Curb Weight 15,214
(Lbs) 2,430 7,293 7,293 (Front Section)
( 13,230 3
Rear Section
Gross HP 145 210 210 250
Cargo _ _ Rocks _
(Lbs) 19,200
Gross Vehicle 2)
Weight (Lb) 2,430 7,293 26,493 28,444
WPR 17 35 126 114
(Gross vehicle
weight/Gross HP)
Notes: 1) These vehicles are supplied to MOPT by Fabrica Colombilana

2)

de Automotores S5.A., who agreed to cooperate in the
experiment.

In this case no carge was loaded.
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Fuel Consumption (liter /1000 km)

Fig. 5—1  Fuel Consumption (D—Dart)
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Fuel Consumption {liter /IO00OKm)

Fig. 5—2 Fuel Consumption (D~600Q w. cargo) .
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Fuel Consumption ({liter /1000 km)

1,500

1,000

500

Fig. 5—3 Fuel Consumption (CNT 900)

o / I

/
//

/ ¥
/°/ °//
A<

Altitude

1 500 — 1,000m

e Up ~ hill

T 1,000 —2000m

o 2,000 —3,200m

X o~ x
é | —— Down - hill
. .-"“---..__ V)
o —T-_‘ '_"-'-\JX _-_)?_'-
% < 3 %
\""—-...________
—
i
] 2 3 4 % 6 7 8 9 10 %
Gradient



Table5—3 2 1974FIzMOP TCHEINALWECESCREDBKRINRT — L4
EOMRERE L ILBELELD TS, CORRTFA HCWASIAED—6000RE
REBYAELEA T, S0R26500KY FChoiots, BEF—sOBLE 220008 [
Thoto COMBLEINE I OBEHRI L, BEHBR-LTH20%0ERYHD
T et bo LA oT, bLEFF— 707 R FHGRSELALC 26500KY FOD
—6 00 hT Wi ETaUE, Table5-3DEEF —71255D -6 0 0 OMEH
feft, 341, 445, 6201171000Knix, £ 4420, 530, 740117100 OKknk £EH1R
AbhBT bbb

PEDZENPBMOPTOREF -2 T1%, 3%0H41, 4ED0~1000md
HEEIC PR AR HYL, 5.5%DN&R, 4ED1000~2000m D HEECHIAEM
lZhh2TWwBI Eibdbo

EHheELT, MOPTOREF —~ 2 L4MORERERZHENES, MHEOEREELL
THESEB I ATBOSYE, FoBRELIROHSIEEOERCLEZHLDLELDNS,

Table 5-3 Comparison of Fuel Consumptions

(Litres/1,000 km)

Grade D-Dart D-600

Altdtude 17 437 45.5%7 41% 437 45.5%

0 wp @) 1212 153 194 531 778 1,088 Note (1)

1,000m  goem ) 92 70 50 345 248 165
£
g (c)=(ﬁl§ihl 106 111 122 438 513 626
D
§ 1,000 v up (a) 171 206 250 771 1,081 1,467
s 20000 4on ) 136 102 73 526 383 259
= (e)___ 152 154 __ 161 649 732 863
g 2,000 up (@) 219 254 310 50 1,159 1,828

3,200 swn () 181 145 111 628 512 397

(¢) 200 200 210 739 835 1,112

E
£2- 0a3,200m 112 122 158 341 445 620 Note (2)
=25
Sa= T

420 530 740 Note (3)

Note :{1) 26500 FOD—-6Q00{AOSEBECER
() MOPTIZX BABEF— % (22000 FOD—-6000H)
3 MOPTLIBAEEF—7%26000%y FHEERLLLO
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Figo—-4 £ Figs—-5 QRETHEEOERLLZHNEABOE{LEDOMFELX D - Dart s &
CD—600I22WTRLALDTH S,

ChHEDEPLEADHBI LIRS 5XA DA RMYELZORGBEBENRELL N
B (REER ) SFETLIZ L b5, WL, ETEELMENBLONEET<TO
Rz T, Tz kiR tHbIh s,

CORBEFEREE—B- FDGRCLAAEASERNERD, M TOORICABRBAEL
5BMEdD 2T 5, COMEALYRDIERDLICHBR B,

Vo = 41.0

1.1074 g (D-Dart)
Vo= 37.7 - 2.1688 ¢ (D-600 with cargo)
where Vo : optimum velocity (km/hr.)

g ¢ gradient (%)
LCRONTEBREEEERCBAS A EYETEEYRBL TLH 5 L KOS BERH
Bl&HIND, D—Dart Z2WTOREIZIFig —6IZRINTWAEN, chizL i
GRS 4 PUTTRLED, FTUORCERETEREOFFREEZELIDLE < L-THD, 4
KindPrlBrze, TUOCTREHETHEEOH S RELEL VHIEL, ALY CHEHH
BIRIEFLWI b5, Fig 5 ~7TIZRENBZB-D-600(z2wTHD~Dart &
BRIERAROMNRE X 5, BL, EMAT4RORVIZIDEELL >TW 3,0



Fig. 5—4 Fuel Consumption by Operating Speed '

Fuel Consumption (liter /1000 km)
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. .,Fig. 5—5 . Fuel Consumption by Operating Speed
’ (D~600 with cargo)
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Fig.5- 6 Average Operaiing Speed and Optimim®*Speed

(D ~ Dart)
km/hr
80
N
10 \ \\
\
\ \
Y
60 ‘\
\ \ /—Averuge Speed Lline
I
\ \,( — Optimum'Speed Line |7
50 A / -1
\ \\ ’L /""
N
-
o \ >
Z T —— ‘-~.\ * Down =hill
g /_,_- \.\
T 40— N =
e ] \\.
~
0 Optimum Speed Lmej\\ "'--.._._______
// P — }Lm-hm
&-Average Speed Line
20 -
10 —

| 2 3 4 5 6 7 8 g 10 %
’ Grade

5—12



Fig.5-7 Average Operating Speed and Optimum Speed.
' (D-600 with cargo)
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Table 5—4 BWEBLCETIES

(Hiff : m)
EBWEBLE
Bus T2 T3
Automobile 588 * 241 163
BULBELE Bus - 443 * 229
T2 - - 377 *

T2: 327 (2%#)
T3:}7»7 (3&®BE)
EREBWTkFHLADOR, TRECH/ETAI2O00HBHTCEBWBLERTERTH S

ZE®RTo
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+(037%x35+0.63%17)X0194 = 29.5kx/hr.
i), ARz thoH@MIz2-Th
Vb = 26.6km/hr. (/4R )
Vr, = 234kn/hr. (28i}527)
Vrs = 1716w/ hr. (3®WLELE}ZF~ 7))
ERMEEIN D,
Rk o QRT3 RHETHEELRDLNR, TOKMR%E Table5—-5127RL A,

Average Speed in Km/hr on the Road

Table 5-5 between Ibague ~ Calarca
Grade

1z 3% 5% 7% 97

Automobiles 1980 69 48 40 35 31

1995 67 45 36 30 24

Buses 1980 68 44 36 31 27

1995 66 41 32 27 22

Trucks with 1980 66 38 29 25 21

2 axles 1995 65 36 28 23 19

Trucks with 1980 52 31 23 18 14
3 or more

axles 1995 51 30 22 17 13

5—3 HBEROIIN
5—-3—-1 ¥NEHHE:
¥HEHOD Highway Capacity Mnnual (H.C.M) REZMBEROTEL, BL{EHHTES
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Ryl LTk,
ChBbD3H, MOPTOXERBIEDOWTOHS Fxaty VR FERCERAL Ay
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ChEQGBD, RANTEBEREXRETIFLVFEXRVWHAT S L IZREDE, cOFE
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DL I3FMTIHEL L
(D 24fHi=Melgar ~Buga {JOHMM %KD Table 5 — 6 (ZR/RT L5121 5 R4

o
@ ZRHONHBEBECHISTIETHEELYMOPTOLED F¥ Lt tiZ2bBFig4d,

FPig s bEAHE 5,

B #+—vrvAprCrBFrZBAEEROAFEXRAWTHEINRS,
@ BBRBRALUHFABCSTLIBEFHLYHCMOD Table 10.8 25 RV,
B ZERO - 78X TR T, BRAZRITETE %0
B THhBCORGELI—TRPFIFECERINTHWI0T, ChHIZIFFERETYH
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PEOFR#ETTable5 -7 ZRINZH-ERMOTAFTRATLEI L, SOHIC
RERORB LI -WTHCEXONIURIERLERELEHEGOBRLFREL T 3,

R oOMelgar ~Buga HORHERCERMOBBRERBI- L >TRELERL, HKER
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1) Luis Holguin Pardo "Conceptos de Disenc y de Nivel
de Servicio y Evaluacion de la Capacidad en carreteras

de Montana (MOPT, OP-3-21-021, September 1%980)
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Table 5-6 Road Sections

No. Section Ave. Grade Ave. Road Width
1. Melgar - Girardot 1.8% 7.2nm+ 2.0m
2, Girardot - Espinal 1.2 "
3. Espinal - Mirolindo 2.0 "
4. Mirolindo - Ibague 2.6 l.om+ 7.2m+ 2.0 m+ 7.2 m + 1.5m
+ Ibague - Coello 5.8 7.2m+ 1.0 m
(XK56) (K65)
6, Coello - K73 5.7 "
7. K73 - Cajamarca 5.5 "
(K90)
8. Cajamarca - K104.3 5.0 "
(k90)
9. K104.3 - La Linea 8.2 "
(K113.5)
10. La Linea - K124.5 8.8 "
(K114)
11, K124.5 -~ Calarca 7.4 "
(K135)
12. Calarca - La Espanola 1.7 6.0m+2.0m
13, La Espanola - Sevilla 3.1 "
14. Sevilla — Uribe 3.8 "
15. Uribe - Buga 1.3 7.2m+2.0m

RO FE Ltz b7 5La Linea~Kn1 245 CHRED 4600 £/ BLitoTl 3,

HBEHEROERI-LAXMER~NOEBLI L NE v, SR hSOFERSE
HWEBSHRLOTHD, ERMAKC & s THRANARURRIZER > Tig WD TH
bo

TORTH, FENERMM-CAKT SURHERR, Coello~Kn 73 oRizH+ 53
FRE. K7 3 ~Cajamarcafi O P RPABHERTH U, ZRIBE-HE~XT10~30
PORMKGRAZTNS,

Fig $§ ~9 RERACTRENLBROLAERE 2000 - REER AT M X HELA
LDTDH Do

Hrbbr3L5CBHEOW 200RMTtERPRRBLTW A,
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Table 5-7 Road Capacity (Veh/day)

Road Sectien Existing Status P-2 2) p-3 2
1. Melgar - Girardot 11,000
2. Girardot — Espinal 11,600
3. Espinal ~ Mirolindo 10,700
4. Mirolindo - Ibague 37,000
5. 1Ibague - Coello 6,500 6,600 6,600
6. Coello - K73 5,900 6,600 6,900
7. K73 - Cajamarca 6,800 6,900 8,700
8. Cajamanca - K104.3 7,300 7,400 7,300
9. K104.3 - La Linea 5,000 5,100
10, La Linea - K124.5 4,600 4,700
11. K124.5 - Calarca 5.500 5,600
12. Calarca - La Espanola 8,700
13. La Espanola ~ Sevilla 8,100
14, Sevilla - Uribe 7,400
15, Uribe - Buga 11,600

Note 2): Alternative Improvement Plans

P-2: Minimum Scale Improvement

P-3: Medium Scale Improvement
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Fig. 5-9 Traffic Volume and Road Capacity
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Table 5§ -8 HRIZLTHEZ} »7HK

Year

1983

1995

Type of Vehicle

Truck & Bus

Tractomula

Truck & Bus

Tractomula

Total Frequency

713

827

2508

3,476
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B0 BHRMEMALURSTiobh TRETWEN, £/, BEOMMAMERLLEL HRUKO
B E 72 FL T, Ibague — Calarca Kz 2w Tk, X 6 — 3 OM{FTHEIZ
L3E, RBLHIR, ARBERF26005/78 THAiI2b2robb?, 3 0K/ h OBRE
FEDREMEECEETCORFLEVORTVE L 5Th b, AR EARAOMTRY
HENSTCaon e 704ABEEEOMZREE N TW2, BERNMEES 0kn/ h L D
HbTFE »TWBIEERL T2,

L L, REMraR g i®m 3 okn/ hORK1 0 RRAEZLA W 2 Tn5be
-k, FHGHIzowTR3E, SHEE3 0/ hOBORNA2 5 mk DI REEOM
BEM1005oT, EWCECBETHIELERL TS,

FHEOMMEESHEEZESL502T500121, EERSOHNBORBIRIERE410
Ko/ b, RABBREERL On, RAREAREE %= TIHENRD D, CRLEDOHEMELH
ik, Bl b2 R ot HBOURYRETAC LR EL L E, RBIZ2L{FD
LyBBORMERLZDT, BEQELELS, BRI 7 41—V TN ERETLRVWTSHE S Do
LictioT, RETEARRRLIBRT A0, #SANSSHEELENT AL SEL
55,

B6— 1k, BHORMMEERL T35, HlWAiXCalarca— Uribe D 6.0 m &\
TT.0-7.2mThHd, Billik, Ibague —Calarca WTCEMIZ 1 m¥OBHL##dbCH
A0BWT, G2 0mF20Y 7 b - v VI —EFLTW5,

6-2-2 ZEWOBRE
(1) Melgar — Ibague ( 99.5Km)
CORMIEEME : GRS ERT 50 —BIRBREFTHE4, KOT LHBERS

N3, ,

1) Metgar — Bspinal B, Girardot%#BL T, F2 v+ /L Tw30T, FF

CEEDDOV—FEiRoTW B, !

2} QGirardot & Espinal OO L WEHRENLB BN S,

3) Espinal — Ibague Hokn2 3~Kn2 6 CREHEREZNRZRL TS,

0 WHHEEBT S Mirolindo — Tbague FITH, MEAI 4 BRESD , ZOEER

3Knk 7z 5o Ibague Tit, COHMRBLROKHREAX BRI CTEDEX LTV B,
(20 Ibague — Calarca ( 788Kn) - .
S ORMOUKEBROF W LERHLABL T, La Linea T2, REWHKI264m
1Z¥3 50 o " . -

—Bi CORME, M6 —2, H%6 - 1R X5 CRBARBY AL TV 5,

MOPTI 1979~ 10818 =slf, ) nEIF—vay (REOF— AV, BHOK
%, WROUR, HEONDH LERRY AL ) ¥ ER LA, BENELEBNEGED
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Table - 6-3

Status of Geometric Structures

on Existing Road

Horizontiij Longitudinal Gradient
Curve | (Km)
10 0 2 4 6 8 10% | Total
™ ! t ! ! ! { Length
25 2z &% 6% 8% | 10%
Melgar - Girardot 0 18.4 | 4.8 2.6 0 4] 0 25.8
Girardot - Espinal 0 16.6 | 1.7 0 0 0 0 18.3
Espinal - Ibague 0 33.8 |16.0| 3.2 |0.6 1.8 0 55.4
Ibague — Calarca 104 6.2 [10.4|11.1 24.1]23.9 | 3.1 78.8
Calarca - Uribe 0 41.0 | 17.2}12.5 | 6.9 | 7.5 0 85.1
Uribe — Buga 0 37.1 | 6.5 0 0 0 0 43.6
Total 104 . 153.1 (56.6 28.4{31.6 { 33.2 | 3.1 307.0
Z 49.9118.4]| 9.6(10.3 (11.3 | 0.5 100.0
Note:

Source of Data

Individual curves in the compound curves are

added cumulatively

* Section

Horizontal Curves

Longitudinal Gradient

Melgar - Ibague

Ibague — Lalinea

La Linea-Calarca

Calarca - Uribe

Road Inventory in 1968
by MOPT

1/2000 MOPT Ground
Survey

1/5000 JICA map

Road inventory in 1968
by MOPT T

JICA Study Team
(1/10000 Map)~

1/2000 MOPT Ground
Survey

1/5000 JICA map

JICA Study Team
(1/25000 Map)




Fig.=6-1 Typicol Cross Section of Existing Road Page (1)

Melgor - Girardol  Km  112.9

19.8
7.30 200 7.20 250 10

Girardol — Espino!l Km 132.630

34L.00

1Q.30 230 1.¢0 260 11.60

Espinal — [bagué Km 400

3060

960 250 7.20 1.90 940

L ..




Fig.—6+1  Typical Cross Section of Existing Road  Page (2)

Mirolindo — Ibogué Km 50.0

310 150 720 200 YA s) 150

Ibague — Colarca  Section

920
IBAIDO 720 i IOCJ

-~

f

- |

Calarca ~ Uribe  Km 167.0

2640
200 660 200 600 200 780

Uribe — Bugo

26.40

350 300 350 - 310 7.20 310 300

——t @ ]



Fig.—6-2 Existing Status of geometric Structure by km between
Ibagué — Calorca

(a) Horizontal Curve Disiribution by km

No of Curves with radius of curvature less than 45m
-0—0- No of Curves with radius of curvature less than 25m

No.

LA Ny
=4 RV IRTD

Q
&0 70 80 50 100 nw 0 130
(Km)
(b) Verticol grodient Distribution by km
Total distance where grade eXceeds 6%
{m) -0—o- Total distance where grade exceeds 82

15 i

600

o ——
b=
)

400 4

200

g4

70 ") 50 100 10 120 130




YNy F—vav7alTLoDRIzBEER TRV,

E5iZ, ROBZED Ibague ~Calarca Uz BAIL THERBN Zo
1) 30Kkn/ hOBRHEFIZHEINZRD25mL UAIVWHBREROA-THEL D

5o PWREOL S BN I-RTHH0T, REFRESSEWzThAbirhnes

ANFHv, (182 7 - 1 “ Widening of Road to Facilitate Passing of Large Veh-

icles at Curves " and f§#% 7 — 3 ( page 1 = 5 ) “ Present Status of Passing

Condition and Summary of Improvement Plans "o
2) AR THBFEBROAIVETICRRE LS o 7850 ¢€ L by - FOETHERLO

15Kn/ hiz®d¥ 5,

3) WEHEEHENFAERINTOHREVA—TBWL 20 b b, BHHEKES 0kn/ h

T, 30mOBABLHEATHL, UROBELH—-TH#H5 0L 5,

4) PiEMOBEYRL TWAIlH.

TrVDEDEsTWELE, MoK BMLEEL S THT, ZHHMES 0kn/
Wiz BE1SOmOBRBREYERTEML L. (K6-3)

{8) Calarca — Uribe ( 8 5 Ku)

CORMTR, ERbEAIRT 5, BHEBLTRFCEHCRlELMTG2ECEET
Withro 19824EIZ1k Armenia ~ Zarzal IO PAMOPTIZ Lo TH B AN B LTI
FEIRTWBDT, Calarca~Uribe DRHADOLHOPIZiz, BB EHBTI L0
BHD5,

(4) Uribe ~Buga ( 43.6Kn)

CORRME, Valle HOF#BE BB T Do 24 A XLBEIZBugalagrande , Tulua ,
San Pedro THEIN T3, Anda Lucia T, #EhXaod L 2BE8L T3
B, EDLIDHIEAL AZABBE IR TRV, BRE—BN-RIFTH 5, cORMHD
—HTCRMOPTIZL-sTY~EYF—va VBfTlhbh Tl B,

6—3 M %
6 —3—1 HirEsg
MOPTREEZCHLC200BHEELYH >TW2, 1PRFHATH LRAHED
A —=R—-VvLBHTH B,
BXHOFHRTZ L, MOPTit{ ¥Y 2O TR R LD Road Note 2 9 & Road Note
31 %BBCLLEELFHAL TV Do
WRADBHIL, MOPTIZT 2 Y #® Asphalt Institute DHEH e BEHL Tl 5o
ﬁﬁ@ﬁﬁ%@%écm.AWM1MHHMe®&m§2%@bﬁrhao

1} The Asphalt Institute, * Ttickness Design (Maryland , USA) "
2) The Asphalt Institute , “ Asphalt Ouerlays and Pavemeut Rehabilition
(Maryland , USA 1969 ) "
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L Lo RIEDOFEIZtE, Manual para el Proyecto de Obras de Mejoramiento de
Pavimentos Flexibles ( Comision Permanente del Asfaito, Cuarto Simposio, Bu-
enos Aires ,Argentina, 1972) #{ibhTwWw35,

6§ —-3-2 HREUKOMHLORAN

(1) Melgar ~QGirardot
1977 — 1979EDlliz, %DV ~E Y F—v s v Girardot ~Silvania {k 7

DYy Mok oTiThebitico BROAVFF VY AORRBOALBIZHHREBOIE{LLT
WHLIDHESH B,

() Girardot ~Espinal
1979 - 1980 iz iT T, 7 0¥ ¥ 7EHAFIL Girardot — Espina IO MAT. 0 m

OB ELT oo BE, OB /7 v a VY- ORENETHTH 5o ¥
DBERE—BI-RTFTH Do

(8) Bspinal — Ibague
B, aovYe7PHEARCORM AL ZmOESEETioTWa, SO Y ~EY

FoveYIR19T9EIZEI U, 1982FIKETETH 5,
SOV eI F—¥avizkoT, Espinal — Ibague RIJDREIRL, L DBRE
BTHHD,
(4 Ibague — Calarca
RE, caveE7BEF-LIZI Y F—ve v TlhbitTWw T 1981 £FO/RDEAR

TOTFETCHB, SDYNEYF—vavit, ZBOFA—A—v{TCHHADAT2m%t S
HE125meT25H0CHhS0 BFEOVY I b a S —%—BOTAT sV Iav s}
— PCHMETLC L LTI TV S, BB L CHURGRZI TV S, MTFREKD
W20 DORHTCHEKSZE SR TS,
(5) Calarca~Uribe
B, BHZEF WL 2r0RMeTtbhiTw20C, CORMOSERIRIFTH 3,

(6) Uribe ~Buga -
198050 VE, 7o K7 Bk Uribe ~Andalucia . San Pedro ~Buga @ Y
NEYF—vVaVERETLEL, COIAEYF—vavik, ROBEI L >THEEEh,
Uribe ~Andalucia :
L OmMBATCT6mDAHECTRATI sV 3 I ) —tDA-A—VI 2T

] San Pedro ~Buyga *
T0mMBT1I25mDEHECTRTZ TN v I ) — DA —AV{2H

FHOAEMI— 2 0mOMAOKEX .5aEOF ATy v ta Y7 ) — }—
6—3—3 AVFFVREKE - - . .
Vx- MOPTRAYZFYAXTBRENZLAES 5T, 420 DDistrict office i@ I ¢
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'C‘f‘ao %h%ﬂ@ﬂié’il&ﬁ'lﬂ‘:@ai& U'C'&Z)o

(1) Melgar ~Girardot Districtd 8 2 6Kkn{ Bogota office )
(2} Girardot ~La Linea
a. Girbrdot ~ Espinal DistrictM 1 7 1 BKm( Ibague Office )
b. Espinal ~ Ibague DistrictNa1 7 11 3Km({ Ibague office )
(8 La Linea ~Calarca ~Sevilla
DistrictNa 23 7 6Kkm( Calarca office)
{4) Sevilla~Uribe ~Buga DistrictM 18 7 4Km( Palmira office)
& Bt 3 0 7Kn

Distret officeMe 17 ( Ibague) W, D—5D IV F—¥ 25, District office N023
( Calarca Y%, hd — WV F—#1BH 2T B, bk, HMREDSTAOD ST
AU, LPHErSECELPOHLCH L TV,
6 -3 -4 LU, HH
m £ %

UBRHLEOLHDAHIZAASHTOESIZ LT T, ROLHAB% La Linea —
Buga MO fR&Mk 84 vy 7 vz L TH% ok
1) 7o 9—<V7BA(AASHTO T-90)

2) CBREB ( AASHTO T-193)

FALOERER, #6-412REh 3, ChAHD82DLKIE, Bd, BEHHELT
BFT&H 3, Melgar —La Lineall0 4 Hit, B0 BEoR{LECHEINZDT, &
6 ~S5IRTHBEOHIZDLESWT, TOCBRiMVERIND, KIUKDOCBREAL
BEviSdRCotiigt, BREXBELTASTCH S,

@ # #H

7oy FRICER, REHESZWOTC, SRREZAOTH 2B 50RE LW, BA
BO—EEITE6 - 612REN B,

Ibague — Calarca MO KD B LERBRFIMOP T L > TEEINE6 - TIZHRE
hTwn3o
1) 227y #2472+ (AASHTO T — 96)

2) BARE (ASTM D-1228)

FREBEFR - LI LREORABOREARATLLEL WM, Ibague — Calarca
M, REOBRABIZHR I Eidinty,

6—-3-5 BHAoFHEZRHOLDOEE
BAHITEROBCIECT, PRIV vy ) — P CTHRESAEIZL S, HRE
BOEE307mO53H2 0 0knix 19794 — 198212 Y ¥ I F—V a ¥ORTTEF
EBTH3, BUOD10T7KnD ) ~EIF—v a vOHBEIRE VW, COBELSW-TESHED
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BHOAHOF—2i22 0 0knDRMz2WTIEMOPTOBERizb LS sk Ll ko
10 7KmDRMIz2nCik, MOPTOLHHEBHEIZL o Tifabhia vy rvr vy -4
DRRPIZET T b, HBORARRAG - BIIRENTWE, RV Ty T v - LDHEE
R E6 - 11ZRAN B,
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Table - 6~5

Egtimated CBR of Subgrade

Section and
Improvement Plan

Type of Rock
or Deposit

CBR

1, | Melgar — Espinal
1-1. Large Scale Improvement
Girardot Bypass Weathered Rock More than 6
(Sand, silt,
gravel)
2.| Ibague ~ Calarca
2-1, Critical Curve Improvement 1)
2-2, Minimum Scale Improvemt 2)
2-3., Medium Scale lmprovement
Ibague -~ Km 70 Granodiorite More than 20
Km 70 - Km 101 Cristalline Schist 5-10
2~4, Large Scale Improvement
Coello Bypass Granodiorite More than 20
La Linea - Calarca Volcanic ash 3
Ibague bypass Terrace deposit 5-10
3. | Uribe - Buga
Widening of existing Terrace deposit 5-10
Road
Note: 1) The same pavement thickness as the existing shoulder pavement.

2) The same pavement thickness as the existing carriageway

pavement.
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6— 16

TABLE _ 6-6 QUARRY SITES OF THE PROJECT AREA _Page (1)
Quarry Site Road Location [Characteristics| Possible Use | Estimated Volume
Tolemaida Melgar-Girardot Km 100+000 | Stone, gravel | Base Favement 250.000 m3
sand
103 + 700 " " Km 103+700 | Gravel, sand " " Approx, 15000m3
El Paso " " Kn 114 + 500 Stone, gravel | " " 20000 =3
{Rio Sumapaz)
Isla del Sol " " Km 122 + 000 River-gravel, " " > 50000 m3
(Rio Magdalens) sand
Rio Coello, Espinal-Ibague Km 16 + 000 | Stone, gravel " " 250000 =3
Puente de Chicoral sand
Rio Coello, " " Km 22 + 850 | Stone, gravel | " " > 50000 m3
Gualanday sand .-
Hacienda El " " Ka 11.7 fto: Gravel, sand | " " > 50000 _m3
Paraiso Buenos Aire N
Sia de San Serra- " " Km 55 + 000 | Gravel, sand | " " > 50000 m3
rio(Rio Combeina)
Boquero;l " " Km 62.+ 200 | Granular Base Approx, 15000023
Quebrada Cural " " Km 63 Ignecus Rock [ Base 100000 m3
Rio Coello " " Kz 64 + 700 | Gravel,sand Base Pavement
of river
Rio Amaime " " Ka 90 + 000 | Gravel,sand Sub-base,base 100000 =3
pavesent ]
Quebrada Cristales | Ibague-Lz Linea | Km 104 + 400! Sand,gravel iBase ,Pavement 50000 m3
105 + 200 " " ¥m 105 + 200 Ignecus rock " " 50000 =3
“La Linea " " Km 114 +300 " " w“ooow 50000 w3
La Congoja La Linea-Calarca; K= 122 + 300 " " " " BOOOO m3 MOPT
| santo Dominge " " Kn 134 Gravel wooow 1000000 =3 MOPT
1Km from
Calarca
Rio Verde Calarca-Sevilla | Km 155 + 400 Fine gravel b " 200000 =3
 La Niza T T " 9 Kn from River gravel, | Sub-base,base, 120000 m3
¥m 155+400 sand Pavement
La Quebrada " " 14 Kn from I
Ka 155+400 " _ | Sub-base 200000 w3 HOPT
Barragan(Rio " " 1 Ka from " Sub-base,base 500000 a3 MOPT
Barragan) Km 1574500 N Pavement o]
Quebrada Km 2004000 " " " 10000 m3
"La Aatelia" Sevilla-Uribe o I
Quebrada " " Ka 2044000 s " " 3000 m3
"La Paila" . I
Rio Bugalagrande Cartago-Cali Km73+500 " " " 20000 n3
Quebrada T T AT xasidr00 | B n " 000 =3
Sabaletas
Note: Location indicated is that from in situ Km post




taste 56

QUARRY SITES OF THE PROJECT AREA Page (2)

Quarry Site Road
Rio Moralos Cartago-~Cali
RiD Tlﬂ-u& n "

Rio Cuadaiajara

Locacion [ Characteristics |Fossible Use Estimated Volume
Km87+100 | River gravel, Sub-base,bage 3000 =3

sand Pavement
Km30+200 " " " 20000 m3
Kall4 o T 0000 w3

Note:

Location indicated is that from in situ Km post
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Table- 6-8

Present pavement situation along the existing road

Rehabilitation Regurfacing
Section Distance
(xm) completed Design data
1. Melgar~Girardot 26 1979 Existing data
by MOPT
2. Girardot-Espinal 18 1980 "
3, Espinal-Ibague 55 1982 "
4, Tbague-Calarca 79 1981 "
5. Calarca-Uribe 85 Routine Mainte- | Benkelman Beam
nance Test by Study
Team
6. Uribe-Buga 44
6-1 Uribe-Andalucia (12) 1981 Existing data by
Routine MOPT
6-2 Andalucia- (22) Maint Benkelman Beam
Sanpedro ntenance Test by Study
Team
6-3 Sanpedro-Buga (10) 1981 Existing data
by MOPT
Total 307
Note: Benkelman Beam Test result is shown in Annex Fig g-1
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b—4 BERREUHEY
6-4-1 BRECHEYHORIN KL N i
BER O BR R BN & LT AASHTO O RN B o TEA S Tl Bo FUEIZI T
HRBEERSIURIA TV 250085, BB IRLCHE, FESOHES &N
ERELOBEZLA, av 7 ) — MHEHYTHRECRR, dvi— b SeEfftofime- e
bl o THEFLLEMLALOLE L, BHIAARILYE, REFESRUALbONS
AT
6-4-2 BMRRCEBHOIAR
Bt A3BIRWEORERRE6 - 1 1CRTHMUCHS, 6 —1 LxdRsiggz,
3OEYHRE, BEPHBRZETOXY DT A BB HLTHWEIEEXRL Twd, #
6 -1 1ERBLASNLHRLL TR, BRAALMREI DB RASEA LT
A, UHEOHSR, tRITOLEM L AEKEOR, THIAM_ERT 227 -}+0
Eegh, RASORMTD S0
HRAIHROB TS5 o CHROBROME, - ,rr 20, #SETRALLT
HELBBRTZvORBzAELwdbD L LA, THRBEXREYTDTADOME ., M
APHEOFRI-MELS, 20V ET7OFHTCTI LI Y 1 #ETHRABHRIVLS
2 THBAEDTH . SOOBEKFRFUMEHOHBELTS5028EL L THARAT
LN TEI,
(1) Tk OB
i« DIBRIZOWTIX, SERAN-ES SELERL, BHETLDE2DMOP TR
HERTWHe COERIZRBOETAETTRAMALSLIER L, g T~&lE
Bl oW TR TIZliR 3, f2dsMelgar ~Buga HCHBELA-BRIIEE6-9DFYCH 5,

Table 6-9 Iype and Number of Existing ﬁridges

Span 54410 10<[<30 30% [<50 50<f Total
Type
Steel Bridge - - 1 4 5
R. C. Bridge 20 19 - 41
P. C. Bridge C - 2 2 gt 4

Total 2 21 5 4 50
Note: R.C. - Reinforced Concrete
P.C. - Prestressed Concrete

Spans in meters
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1) Melgar ~ Ibague il

Rio Sumapaz (Kkm9 946 6 0 ) ZHEEINA 7 ABRARKRELBREIE L
B, ISR SEALBIMMHISRILLOABHFIEESMETL TYv 5, Rio Magda-
tena (Kkm125400 )iz h 3 Girardot Bridge LR FHORM B K & < RIAL,
RACEANLETH S, COBARMBEIF-OBMerRELEESRZOT, WEITF
EOBHHRSRANLHENLELELLND,

2) Ibague ~Caralca ftj

Quebrada Gamboa (Ka7 54550 )(z»FARCT BeamBridge - EAHIZ L
AftkofBiErs ) BRERMR, BHESRFREOR LA CILERD S,
ORGP BEIALBIEL, BMORLALSHBAL TS, BllEORWIE
BRGSO HEIEE L1,

3) Caralca ~Bugafil

Rio Verde (K1554450) o320, MIFE- L 3EBORMRES Ly,
AHioG L, BBEL ( Riprap ) ~D Y59 I SOHWEAERZTILENB 3,

Kkm163+350~Kn208 +650DMIZHRHFLINARC T Beam Bridge 615ic
DT, RESCLERCEEHDUTCERT AN RELTWH, BELRELE
SRBHEA>TWEWONERTH 5o PALHEOLRERS 5o

km167 +500(Rio Barragan Y (BB I T3, IBMMEMFAL, XETk
14t 72 7WE(—#HANESG6 t ) DRFEEALIAEV, BRE2 0 1 P LONE
DFETEHFLCWB0, TALOHMOMETT, B Lz 73 THBWIEWIZEELR
BritoTwd, BEFHOFHRBRET >, HORGIYMNBELITILELND Do
) BROEBEE

HEATLOBRELRA ¥ I CHABROEBTRRIFELAR, EEL{fEETHY
EMACREXTOISLENS 5,

LSOOBEELIWTD, EEEHOEL, HENE, TRFAADLLLAEWHONR
£, BETEHB A LIALaAES L o MOPT, avdrsv b+, BEEH.,
BETHMARS Lo, ¥5TBEEESRI L SBYWAARLETT I4ELRD 5,

(2 HEREED
Melgar ~ Buga [ O B5 # £ H O # 7L Inventory EMOPT @& Distict office #fE
RLTWw3e TOBEMNE LL-BBBF I > CEHEHORRERTRRE, Toio
FEEAHE I N, K Melgar ~Buga i CHHELAHBEPREE6 -1 00BY TH 3,
Ibague ~Calarca B CHRBEE 2o v ET7EFI—I s TR Y~ I F 4 ¥ 3 YHTD
s, FRKEEE, EKEHIBHRINADDS 5, URIBEPZS Tk Ibague ~
Calarca i BABRKPL TWE0T, S OXMOBBEHEHIZOPWTHET 5.
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Table 6~10 Type and Number of Existing Road Structures

Section Box Culvert| Retaining Wall | Drainage Pipe
(Number) | (Number)| {Length) {Number)
Melgar - Ibague 0 28 771 M 290
Ibague - Calarca 29 512 11318 M 642
Calarca - Uribe 23 19 408 M ass
Uribe -~ Buga 10 0 0 141
Total 62 559 12497 M 1458
1) & &

Aoy Y - RE(RAR) , BATKNMEIZFIONZ, REALEDT YT
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BT <OrmET 50N S 5, =, ZOEITARETCRUT, MHEHTO
BEHRHEA TV B,
2) HEARKEM

HBAB R, D GHERRUFHBYEMT TR THRRINATWSH, ks
T35/ VEHAEN IR TwRWEEFEL, BESTCoURTHO / ) HREO Y
LERBNE, HEPLEO /Y HESEC L OLEBSHATCHEALB 2 0 208KE
e oo P D B R RPN

3) thfsd T
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b 50

4) HBREEYOKT

HEioet, FABRSOHEMIZBHELLLT, KIXh T, HEOXFHYRREL K
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LtH Y, BERFEX IR TR LR 27 1 — t OREBENTF TR WI &R
Zrbhdo av I I —biFvv 7V Iieisdd—a-2BAEET, BifE¥xs
BhLial+3%, 2ROEIV AT A RMTALERD S,
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LINE MELGAK-GIRALDOT

Table 6-11 Page (1)

BRIDGE NAME

KM RIVER NAME TYPE SPAN (m) PROPOSED IMPROVEMENT WORKS
K99 |RIO WARREN 60.0
+660 | SUMAPAZ TRUSS !
K101
+950 | Yukana R.C.S 6.0 DO NOTHING
K102
Rlc. . -
+750 | NARANIARA D.G 14,0 DO NOTHING
K107
+700|AGUA BLANCA R.C.D.G. 8.0 DO NOTHING
K111 |RIO 20.5 + 20,5
+350| PacuEY RC.D.G. 27710 DO NOTHING
K122|RIO R.C 8.6+ 19.0 + 8.6
+600 | BOGOTA ARCH ~ 36.2 DO NOTHING
K125 SUSPENSION | 45.0 + 183.0 + 45,.0| REPAIR AND IMPROVE SLAB
+00 |GIRARDOT BRIDGE = 273.0 HOLE PROVIDE SCOUR PROTEC~
TION AT ABUTMENT

K132 8.0 + 12,35+ 8.0
+305| SATAHA R.C.D.G. . 28.35 DO NOTHING

Legend

R.C.S ~ Reinforced Concrete Slab

R.C.D.G - Reinforced Concrete Deck Girder (Tee—Beam)

P.C — Prestressed Concrete {I-Beam)

R.C. RAHMEN - Refer to Bridge Report included with Drawing.
Half Bridge where noted means half the roadway supported
on the bridge and the others half on the road bed.
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Table 6-11 Page (2)
LINE ESPINAL-URIBE
BRIDGE NAME

KM | PIVER NAME TYPE SPAN (m) PROPOSED IMPROVEMENT WORKS

K16 |RID WARREN 75.4

+043 |COELLO TRUSS ' PROVIDE SCOUR PROTECTION
AT ABUTMENT

K23 9.5 + 25,9 + 9,5

+470 |GUALANDAY R.C.D-G. = 44,9 DO NOTHING

K36

1187 R.C.D.G. 8.0 DO NOTHING

K56 |RI0

+39 |convema R.C.D.G. 37.4 DO NOTHING

K62 |RIO R.C.S 6.0 REPAIR HANDRAILING

+410[LA CANTERA vl g

K63 REPAIR ABUTMENT

+810 R.C.S 5.6

K64 |RIO PROVIDE SCOUR PROTECTION
AT ABUTMENT

+670|COELLO R.C.D.G. 19.4

K75 THE LOCATION SHOULD BE

6.0 REVIEWED

+550 | GAMBOA R.C.D.G. :

K78 REPAIR HANDRAILING

K81 8.2 REPAIR HANDRAILING

+400{CERAJOSA R.C.D.G. . IMPROVE DRAINAGE

K83

+150|TIGRE R.C.D.G. 7.8 DO NOTHING

¥85 P.C.

+500 HALF BR. 35.1 DO NOTHING

K89 94.5 + 96,0 + 94,5 | REPAIR EXPANSION AT 2ND

= 285.0 ABUTMENT

+794 | CAJAMARCA TRUSS

K104 |RIO

+398 | BERMELL.ON R.C.D.G. 7.0 DO NOTHING

K110 R.C. RAHMEN|4.5 + 4@ 5.0

+140 HALF BR. |= 24.5 DO NOTHING

See Legend with Table 6-11 (Page 1)
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Table - 6-I1 Page (3)

BRIDGE NAME
KM RIVER NAME TYPE SPAN {m) PROPOSED IMPROVEMENT WORKS
K131 REPAIR HANDRAILING

+760 | SANRAFAEL R.C. ARCH 8.5

K155|R10 . 11.0 + 21.5 + 11.0 | REPAIR HANDRAILING, REPAIR
+450 | VERDE R.C.D.Ge ) o435 AND IMPROVE GROUTED RIPRAP

AT PIER
K156
+700 R.C.S 4.0 DO NOTHING

See Legend with Table 6-11 (Page Eh)
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Table 6-11. Page (&)

LINE ESPINAL-URIBE
KM ggg?nﬁﬁ? TYPE SPAN PROPOSED IMPROVEMENT WORKS
K163|R10 10.4 REPAIR HANDRAILING
+350{L0S ANGELES R.CiD.G. . REPAIR AND IMPROVE AT

WINGWALL OF ABUTMENT
K166 R.C.D.G 13.5 REPAIR AND IMPROVE AT
+700| EL MACHO +C.D.G. . WINGWALL OF ABUTMENT
K167|RI0 STEEL 22.5 + 30.7 + 22.5 | PROVIDE SCOUR PROTECTION
+500| BARRAGAN I BEAM = 75.7 AT 2ND ABUTMENT LOAD CAPA-

CITY LESS THAN 14t
K174 6.D.G 7.8 REPAIR AND IMPROVE AT
+200{LA CAMELIA R.C.D.G- . WINGWALL OF ABUTMENT
K175 REPAIR HANDRAILING
+800|LOS ANGELES R.C.D.G. 10.0
K181|RIO REPAIR HANDRAILING
+00 PIJAO RIC.DIGI 15'3
Egg EL POPAL R.C.D.G. 10.5 DO NOTHING
K206 REPAIR AND IMPROVE AT
+120] SAN MARCOS R.C.D.G. 13.25 WINGWALL OF ABUTMENT
K207 REPAIR HANDRAILING
+650! saM PABLO R.C.D.G. 11.3
K208 R.C.D.G 171 REPAIR AND IMPROVE AT
+300| PATLAR -L.D.G. . WINGWALL OF ABUTMENT
K208 5.0 REPAIR AND IMPROVE AT
+600) NICOLAZA R.C.D.G-. : WINGWALL OF ABUTMENT

See Legend with Table 6-11 (Page 1)
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Table 6'11- Page (5)
LINE URIBE~BUGA
BRIDGE NAME
X [ RIVER NAME TYPE SPAN (m) PROPOSED IMPROVEMENT WORKS
K68 8.8 + 10.2
+178 [EL OVERO R.C.D-G. | . 19,0 DO NOTHING
K74 |RIO R.C.D.G.
+183 | BUGALAGRANDE | RAHMEN 43.0 DO NOTHING
K81 3¢ 9.0
+710|ZABALETAS R.C.D.G. | 27570 DO NOTHING
K87 {RIO R.C.D.G 12.10 PROVIDE SCOUR PROTECTION
+00 |MOLALES »Le DG . AT 1ST ABUTMENT THE LOCA-
TION SHOULD BE REVEIWED
K87 |RIO
+150|1.4 RIVERA R.C.D.G. 12,10 DO NOTHING
K90 |RIO P.C.T
+250 | TULUA RAHMEN 35,20 DO NOTHING
K98 |RIO R.c. sox | 3€ 3.3 NEW 4 LANE 20M T BEAM
+508SAN PEDRO L. = 10.0 BRIDGE
K100
+360|DEL YESO R.C. BOX 8.4 DO NOTHING
K100
+980|ToPos Los santos| R-C- BOX 14.0 DO NOTHING
K104 R.C.D.G. | 2@ 8.75
+968 [MARSELLA RAHMEN = 17.50 DO NOTHING
K107 R.C.D.G. | 2@ 8.4
+400|LA MARTA RAHMEN - 16.80 DO NOTHING
K110 3@ 13.1
+720 B.C.T - 39.3 DO NOTHING
K113 2@ 25.5
+650 | GUADALAJARA P.C.T = 51.0 DO NOTHING

See Legend with Table 6-11 (Page 1)
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6 -5—-1 HoigE
RO, BERHERARN, EMded, &S, RE, KRS LR
NIBEYHRTIPREBr MR I 5, EMHOBTERONDY CH 3,
(1) Melgar ~ Espinal
M=LoPs, HE, REOERYEELL T, REFE~THIEC v 3PS HER
LT B TH s, BELMEIBEKLCWEN, 7327, Va4 v FRIBLAEHL
TOARHARE—REDZ o X7 29X BRLNABEHECRONI L HEH B,
fikoYiEmeafAmes, CRCHEMCRBELAGBMmMABOL, chdEa, 848
HUEOER L >TwWwde X, Rio Apicala & Rio Magdalena (Zi2 3 Fhicibific
ALl s EHA65 OmOEENSEL, CORBEMRTIEOLMERHERSE T
»H bo
COMBRODRAREEDOFH VS DT Rio Magdalenad TDOXHIT L » CTHIXHHEE
LEbDTHS, COPBB-HEMNS L WEKHP B vo Rio MagdalenafiEdi#
BOWLEM-BRALTW2ERRET LT, CASKEAEOERO—2L K >TW 3,
(20 Espinal ~ Ibague
COWBEOEREBELTWSIERR, BELMERERLEHNARETHY, T0 LY
BB BEAE > Twd, COBEKIE Rio Combeima RUTODEFIZ & » Cehdthik
o HIMEHHER LA BRIBERBITH o TERSE S S, ARIFEWIBBRIEEL T3,
B IogRAO LY TBL T 5.
(3 Ibague ~ La Lineaz
Ibague ~Kn 7 1f}H % CRIEHNBGE N ARNBEOAHL TV BB TH B0 =
NHOERGEAG, ERAXEBRESH - LIEEE(IS 5, RMLBEOERRYD
e X, ZHRPROBIAELSHES, BRAECR LA CTANERETD b0
COMBEOELEFR Ibague i, Perico i35 0, LkEIHEAENHMIZE M
MELTE->THD, lbagueiBIciB>Tkn 6 2556 Rio Cocora 2T R&/kcith
SUBRRELTWS,
k71 X0 La Linea iR REFS, BEFE, ARGRERTFIhHBERALLE Y
HPERLIL->THED, ChHO KWK, BEERPSEE > T3,
HARERRERHBREL, F{APRRIENFSUEHMIFEL . COMELKE
HAFEREBLTwWENR, k71 ~8 2ZHAECRREBRFENE{AHLTHY, k71
R CRIERARECBASREEREZZU TEL{toTW3,
BRERAIHMMERARELL{BLEBWERTH 5, - lifinrfiEzhaf@EmTR
BRUEREITHREIATVWS, SHODEFTRBTRKOBRESNEZL, BIBAKIIZ L VBT
KBS EDORTREF ERL, TR USBRELPT (L oTW 3, GBFEREE
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izl @L<, 7oy JROMGENREEL T D AR, FLOMPOREHR
BELT Vo L VERm1055FEIZRPPREVEREBRL T Y, [E~ iy B4
SHETW5,
kiR Qi 2 M- A HiE B, —2ik Ibague ~Kn1 06 f:E®D Rio
Bermelon, Rio Coello DBIZH »THHTAHDT, b5 —2itkn 1 06 ~Calarcali]
I3 T52b0TH S0
MFEBEHREMD T—BEHEL CHVERGAN S D, REEIRIFCH S, LHE
BTFXRLURT, UMREECKS K WHERFTHY, H325m~15mTHb,
(4 La Linea ~ Calarca
toRMRE-ReRFELE, ERXYHESETAUKI»BMEINTHS, BT<DDE
Sit, INRDOBHAED KIMWKROFE wE S AHIZFHEL T B, La Lineaff EORER S
PHEFCRIELTAHLTHYD, X133 ~134F0 R EMGEL, Kknl 2 256701
RARAEYERAHL TV S, CRODMERBHAER/PORIU > T 50 XKnl26
Bkl 35zt Cit, JLHASEEFRIC Navarco liffi, Planadas Wi, &U
Calarca iisEEL, hRDWIROAHZ Y R > TV o
(5 Calarca ~ Uribe
~OEMDACalarca ~ Caicedonia QPHRP=ZLOL AT, LREH. ki
BHEFOLEXHEHIKLEDG BRI TWS, BB FEATHIOBRNTRTOEET - T
B, XCaicedonia ~ UribeD i M=LHHE ORIMERY, BKE, B85, BE,
HELYOEROGOEHREATHD, BHEE{HHL T TEFHILEPEALTW 3,
Uribe ~ Buga [it&EHLIEOTIR» MK SNt Rio Cauca (21 » TIEVW-#PEL £ 5F
DR ST B,
6—5—2 # ¥
Melgar ~ Bugafil] OXGUHERL, cove7othduylifR % B L Tw %0 ILEE — 20
b, FWROBHY#E 2 3 Ibagud ~ Calarcald — i, 2 WEHATO £ WM
BT H B,
La Linea & Calarca, IbaguellOE@ER2000m (2B ILEZXH L 5830
R, SHOI-TEHESLOOHYEZRAL TRKEF e
Melgar ~ Buga HIOBHA RV OBBHHERRE, RO LS5 Ldbitde
{I) Melgar ~ Espinal [
KE4H, Rio Magdalenad TDEWMIZ L o THRINAERE, Bk, REFk
FOEXEHRT, AN, TARKECID, BEWUFEEBRINTHH L IDHHBE W,
(2) Espinal ~ Ibague [
Rio Combeima & X DERMIZ L TR EILAEBRIbE, DERECHERINTW 2,
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(8 Ibague ~ La Linea [{

SORM, KBS VEBMEXE TS Rio Coello (HoTwde IMMATRDLU
R, MNESG UM E COMMERS00~1000md 5,

BRI, 207 ~ 35" B—BMIAEHR, LTHIZLoTRACULDOAMFHRERAS
N3, B CRARAMWEATY EY > TW a2 bhrbbd, FIEORRAN
B bhadnTewivochiin, BT, BMARKE, $AELREQHMER LD &is
SLBVWHHETEZS 5,

() La Linea ~ Caralca §

La Lineatzfvisir, MTFALKZ XD ILFAS X LBA T RSB 520
A bDoo LirL, AMNARE &2, NFRESENRCALVERZEBRL TV 5,
Calarca & La Linea iz, E21knTH 50, HHEX1T00mizs 2T, HTORY
DEEH8RLIL L 3IZKEV.

(5 Calara ~ Caicedonia fli]

KEAORMS, kEpf & KUK EC BRI UDMERBET, BBILEEND ST

H50
(6} Caicedonia ~Uribe [

Caicedonia B KBiTcHIL bhAEHRT, @308 00 EEINLsTHD.

Uribe fllit, F-PEPREL VEIM=ZLHENYCTHEREIACTHED, BRIZLI0E
B EEP2LCHRB S, LCHLIVBEEDL S RARENALA S,

(M Uribe ~ Buga
Rio Cauca EXDOXINZ L > THREN-ERE, BE, CERLEDOEATTH 3,
6—-5—-3 WHEHROER
BEIBROFEMEFARITH1000~2000mTHY, REPRINR-B-ELLEH
EHRIZHRCABELTCHWE(H 6 -4 )oc W HOHEAWIZIWT Girardot ~ Ch-
icoral ffdf& Tulua ~ Buga fEQEMRBRE Cajamarca L TEHH1I000~1400
m& L WEBERRTCH 55, Melgar.Calarca ~ Uribe O HETERENH200 0o
THRES®D 20 lbagudlzBF 2 19714E, 1972FE0HMGH (B6 -5 Y 2Mic+L5L,
TA%ZBEWT, 17AHIC1 OBULOBERLBHEZ Libd 3,
Table 6-12 Number of Rain Days By Month in Ibague

Month Jan.] Peb.| Mar.; Apr| May| Jun.[ Jul.| Aug. Sep.| Oct.| Nov.| Dec.
Year

1971 14 |17 112 11 |23 )14 4 115 117 (21 |11 |15

1972 17 |10 (18 [14 |19 |10 2 7 3 |12 - -

BFHEOREBYEHESN- BRI EENO 1 9BrbHED 7THREICKEOREFE LD, FEBOD
BRI EAVBREALRWS 590 5,
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(W)
300 — ——] 19~07 hours
13~19  hours
07-13 hours

. 2376

2ooﬂ

100 —
78.8
PRECIPITATION
1 2 3 4 5 5 7 8 9 10 11 12
MONTHS
MONTHLY PRECIPITATION
(W) 1 19-07 hours
300 13-19 hours
07~13 hours
i 2441
200 —
] 1339
37 1126
1011
100 968 951
812 303
0 1972.y.
T 322 a54  Total
0 106 1152,7™"
PRECIPITATION § 0
1 2 3 4 5 6 7 B 9 W 1 2
MONTHS

Fig 6~5 MONTHLY PRECIPITATION
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L it ( Landslide )
2 M #
a. RFN%
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3. M b DORE RO
4, RoOLEAH ( Debris Flov)
(2) RPREOHER LMWK
HFt D, B, LEMAEORVOMEIN, RECERNLHUELBBTI:.KDLD
ItbDYDH Ba
1) H# D Landslide
1) W7 E Scarp &0 D L5 Sliding mass & & OB O DB US AR CH S,
i) BEcRsB@MORBEL , 250 B L Colluvial deposit 23 > T B,
(1) h&ZcHii Failure evidence DB E by
V) BRI X 2R 8% Gully 8BH€H 5,
V) %R Fault , BEH Fracture zone '3 5o
V) FIRz & B4 D ORGHROBAHEA TV 5o
viD BEOKILKE G Gully erosion B34EA T 3,
2) H#iFailure . %8 Rock Fall
1) ZEOBRESEL TS,
D AEOHHALZATDH S,
i) #ETH3.
V) %% Fault , BEE Fractured zone @ CHMIZ 7 T 2 7 crack 535 v,
V) BRSAEZIALSRBEELY LTV 3,
V) FLVEEE S5,
3) LA Debris Flow
1) BAKEHGKE v
) BECHMEZ N,
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Table 6-13 Number of Danger Spots, and the Extent of Damage

(Number/length)
Extent of Damage )
Probability of g
Occur;ence‘ L M S -Total
A 35/4,020m | 87/6,435m 47/3,032m | 169/13,487m
B 17/1,065n | 86/5,765m | 76/6,520m"., | 179/13,350m |
c 3/350m 59/5,090m 107/13,530m 169/18,§70m
55/5,435m | 232/17,290m | 230/23,082m | 514/45,807m
Table 6-14 Number of Locations Susceptible to Landslide
Extent
Probability of
Occurrence L M s Total
A 16 2 0 18
2,865m 100m 2,965m
B 2 6 0 8
550m 625m . 1,175m" -
c 1 2. o 31
190m 240m . 430m -
Total . 29
4,570m

SRED3L, AEEKEL , PORMCEARERLELZEELORE LON, B
6-15ERT1 T8FATHEs ShEOFHR, HERIXHES —2~KE6—1 61

REN 3o
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Table 6-15 Major landslide-prone places

No. Location width Major cause
- (m)
*LS1 | 62k520-62k680 160 Fault, ground water
* 21 71k770-72k240 470 |. Fault, surface ground water
3 | 73k670-73k920 250 Fault, denaturalized black schist,
schistosity
X 4 75k400-75k920, 105 ‘ do
5 { 76k520-76k840 320 Fault, ground water
6 | 77k830-78k080 250 Fault, thick colluvial slope
* 7| 81k430-81k500, 70 | Fault, jeint
* 8| 82k000-82k300 300 Topsoil running parallel to the
ground; heavy weathering
* 9 (97k730-97k820 90 Fault, intrusive rock
* 10 | 101k350-101k550] 200 Valcanic ash layer, flood erosion
11| 102k860-102k980( 120 Volcanic ash layer, surface of
0 unconformity
* 12 { 106k200-106k280| 80 Volecanic ash layer, fault
* 13 | 106k470-106k540| 70 Voleanic ash layer, ground water
14 | 108k570-108k800| 230 do
* 15 ] 112k340-112k520| 180 do
* 16 | 113k000-113k200] 200 do
17 | 119k550-119k650| 100 do i
Note 1. Locations shown thus (*) are points of active landsliding.

2. LS-1 is concerned with the Ibague fault, and is of the
rotational slump type occurring at the fracture zone of the
granodiorite. )

3. The léﬁdslides, LS-2 through L5-9, are caused mainly by
weathering of black schist, fracture due to fault, and growth
of schistosity. They are mostly of the slide type, rockslide
type and debris avalanche type.

&, The landslides, LS-lD through LS-17, are connected with

theé loose voleanic ash layer over the extensively weathered

_black shist, and are caused chiefly by the slide of the

volcanic ash 1ayer.

They are similar to the so-called Loess flow type landslide.
Thgﬁygﬁgeg;gggg}_ggg§e§_gha; trigger these landslides are

- erosion due to stormwater, and

- increase in pore water pressure in the sliding mass.

The cutting of slopes for road construction also is a factor

.aggravating-a ‘landslide. situation.
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Table 6-16 Rock Falls

*

Extent
Probability of

Occurrence L M s Total

A 6 41 35 82
595m 4,340m 2,825m 7,760m

B 2 33 59 94
130m 2,670m 5,845m 8,645m

c 0 32 92 124
3,195m | 12,765m | 15,960m

300
32,365m

Note; These are collapses associated with the mountainside,

Table 6-17 Collapse of the Shoulder and Road.

Extent
Probability of

Occurrence L o ] Total

A [ 25 1 32
460m 1.405n 60m 1,025m

B 5 39 13 57
305m 2,370m 640m 3,315m

C 1 22 12 35
150m 1,615m 730m 2,495m

124
7,735m

Note: These are collapses asscciated with the valley side.
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Table 6-18 Debris flow

Extent
Probability of

Occurrence L M S Total

A 7 19 11 37
100m 590m 147m 837m

B 8 8 4 20
80m 100m 35m 215m

C 1 3 3 7
10m 40m 35m 85m

64

1,137m
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Fig 7-1 Typical Cosss Sections of Earth Work Segment
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Table 7-2

Number of Curves for Minimum Scale

Improvement Plan by Subsection

Road Location Number of curves
Subsection for Minimum Scale

km km Improvement Plan
o1 61.3 - 62,8 2
02 62.8 -~ 63.9 2
03 63.9 - 68.4 7
04 68.4 - 69.2 5
05 69.2 - 70.1 2
06 70,1 - 71.3 2
Q7 71.3 - 73.4 0
08 73.4 - 75.2 2
09 75.2 « 75.7 1
10 75.7 - 81.1 7
11 81.1 - 8l.6 1
12 81.6 - 83.5 1
13 83.5 ~ 88.7 7
14 88.7 -~ 97.6 5
15 97.6 -~ 98.2 1
16 98.2 ~ 100.7 1
17 100.7 - 102.1 2
18 102.1 - 135.6 54
Total 102
Notes: Details are shown in Annex Table 7-3.




Fig.—7-2  Locotion of Improvement Plans
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Table 7-3 Pavement Thickness Applied for the Medium
Scale Improvement Plan

km56 ~ km70 kn70 - kml02
Surface Course 5.0cm 5
Base Course 20 em 15
Sub base Course - 20
Total 25.0cm 40.0cm

Remarks: The difference in thickness is due to the
difference in CBR values of the subgrade.
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mmmﬂmaszﬁqu.%n%nmﬂﬁﬁiaébnfpaoé&utrﬁﬁm@m
MERLFEUCAET -5 RINTHD, SRR PREURBERUCFETR bR, #7
-G ORBMBREINRT WS,
ﬁmﬁﬁzﬁ.ﬁﬁ&¢ﬂﬂ®ﬁﬂ®ﬂ4A;@M&&a:%uﬁﬁéhimao
BEHEREOLHERIET - 4 mRERTWwDHe KM RAAROEBER ML, THELOA
{A2RI LB &R, BOTED 9 — 5 (ZiFET3 X SBBRRFEf I,

7

Table 7-6 Pavement Thickness used for the
Large Scale Improvement Plan P-4

(em)
Girardot Ibague Coello La Linea
Bypass Bypass Bypass Bypass
Surface Course 5 . 5 1 5
Base Course 15 15 15 - 15
Subbase Course 20 20 20 20 -
Total 40 40 - 40 | 40 a

ERFEORE, CRODAL AZRER, WIhLETSERIT BRI =TT
it eI S Eiibd ot : -
7-2-6 KERHH _ :
EEOP—10bP— 4 ETOUAROLENER TEOBROLHN & RH % & »C
sz h 3, ,

- -

w B % HEERM |[BEo#gR

Thagud —Kkm 1007 [ 1:2000_ : \

P—-1~P-~-3 -
Kp 1007 —Calaca | 1:5000" - )
Q@irardot Bypass | 1:10000
P24 Ibague Bypass 1:2000

Coello Bypass 1:25000
La Linea Bypass |1:5000

ﬁﬁsntﬂku,%sﬁuﬁébn%mé&ﬂamoﬁﬁo¢usw5n1wso
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Table 7-7 Planned Major Bridges and Tunnels

Page (1)

1., Critical Curve Improvement Plan ...... Not JMpplicable
2, Minimum Scale Improvement Plan
Distance along
Section . Station | xisting road Location Length Type
10| - Km 78.2 | Q.Curalito 30m PC
il - Q.Cerajosa 40m )4
3. Medium Scale Improvement Plan
Secti Station Distance along L 1 h
ection existing road ocation Lengt Type
Km 65,600 03 | No. 3 Km 65.7 0. 30m PC
Km 66,760 03 | No. 12 Km 65.8 Q. 40m FC
Km 66,800 ° 03 | No. 2 Ko 66.9 Q 20m PC
Km 68,130 03 | No. 3 Km 67.0 qQ 20m BC
03 | No. 5 Km 67.1 Q 40m PC
03 | No. 14 Km 67.5 Q 50m PC
03 | No. 18 Km 68.1 Q 80m(2x40m) BC
¥m 68,384 04 | No. 2 Km 68.6 Q 20m PC
Km 69,228-°"- )
Xm 70,100 06 | No. 3 Km 70.3 Q 40m PC
Km 72,926 06 | No. 17 Km 71.1 Q 80m(2x40m) PC
07 | ¥o. 31 Km 72.0 Landslide Tunnel
Km 73,435 -08 | Ne. 10 Km 74.0 Q 30m PC
. 08 |No. 16 Km 74.2 Q 30m PC
Km 81,624 0B | Ne. 27 Km 74.8 Q 40m PC
) " 08 |No. 30 Km 75.0 - Q 20m PC
— -09 |-Ro. 36 |- . Km 75.3 Q.Gamboa {170m(50m+70+50) PC
10 | No. 44 Km 75.9 Q 80m(2x40m) BPC
10 | No. 52 Km 76:3 Landslides 790m Tunnel
major Bridge Means 20m or more long bridge.

«s - -~ Note:
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Table- 7-7 Planned Major Bridges and Tunnels Page (2)
Section Station Distance along Location Length Type
existing road
Km 73,435 10 No.68 Km 77.2 Q. 20m BC
10 No.71 Km 77.4 Q. 60m(2x30m) | PC
- 10 | No.74 Km 77,6 q 50m(20m+30m) | BC
Km 81,624 | 10 | No.81 Km 77.9 Q 40 m PC
10 | Mo.s& Xm 78.2 Q.Curalito | 70m(30mtiOm)| BC
10 No. 86 ¥a' 78.4 Q 20m PC
10 No.87 Km 78.5 Q 60m (2x30m) PC
10 No.91 Km 78.8 qQ 130w (40+3x30m)} PC
10 No.95 ¥m 79.0 Q 110m (30+2x40m) PC
10 No.101 Km 79.2 Q 60m (2x30m) BC
| 10 No.105 Km 79.6 qQ 80m(2x40m) PC
i 10 No.109 Km 79.7 -~ I0m PC
| 10 | No.113 Km 80.0 - 60m(2x30m) | EC
; 10 | WNo.116 Km 80.2 Q 50m(20=+30m) | BC
| 10 No.118 Km 80.3 qQ 70m (40mi-30m) [ PC
10 No.125 Ka 80.6 Q 90m (3x30m) EC
11 Ro.138 Km 81.3 Q.Cerajosa 60m (2x30m) PC
Km 83,475 | 13 No. 8 Km 83.9 Q 140m (3x40m+20m) BC
; 13 No.19 ¥ 84.9 - 40 m PC
! _— 13 No.21 Km 85.0 Q 60m (2x30m) PC
‘ 13 No.25 Km 85.1 Q 50m (30m#+20m) | BC
Km 87,622 13 No.29 Km 85.4 Q 40 m PC
13 No. 36 Km 86.0 Q 90m (3x30m) PC
13 No.42 Ka 86.2 Highland 250 m Tunnel
13 No.53 Km 86.7 Q 70x(40mt30m) | PC
13 | No.60 Km 87.0 Q 20 = C
13 | No.64 Kn 87.2 Q 50m (20m+30m) | PC
Xm 97.6 15 No. 3 Km 97.8 Q.Los Marias [ 170m{50mt+70mt50m)PC
Km 98.2
Km 100.7 i7 | No. 3 Km 101.5 Q.Perales 170m (50m+70m+50m) PC
o o2 £ Umaente
Note: Long span bridge means 20 m or more long bridge.

Q: Quebrada means mountain stream in Spanish.
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Table 7-7

Planned Major Bridges and Tunnels

Page (3)

4. Large Scale Improvement Plan

Section Station Location Length Type
Girardot Bypass No.0+170 Q 30 gt
No. 4+000 Q 20m PC
No. B+450 q W0m PC
No.11+500 Q 20m FC
No.12+730 Q 20 m TC
No.17+700 Q 0= TC
No.20+350 Q 40 = tPC
¥o.30+150 Rio Magdalena ! BC
No.&2 Bogota-Neiva Road| 60m(2x30m) { PC
Tbague Mypass STA 14030, Rio Combeima 110" (30™+50™+30™)| PC
STA 1+785 Q 20m PC
STA 2+475 q 80™ (2x40™) BC
STA 34315 Q 0m PC
i S1A 6+600 Q 80™ (2x40™) PC
STA M910 Q 20 m PC
STA 8+475 Q 20 m PC
Coello Bypass STA 1+600 Q Vm PC
Route 1 STA 24650 q Nn PC
STA 3050 q 20m EC
STA 3+850 Q ) 30 = PC
5TA 44040 Q 0m b1V
STA 5+200 Q 20m PC
STA 8400 Q Ln PC

Nore: From STA 13200 to the end, the route runs om Route 2.

Section Statfon Location Length Type
Coellc Pypass STA 24380 Q 0= PC
Route 2 STA 3#700 Q 20m PC

STA 134200 950 m Tunnel

STA 154010 Q 0 m BC
STA 21+600 Q 20m PC
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BRWOT, FRERONBEIZXEAROHAERYEIGHAEIR B LIz oizo FRBEHRS
CHEALSHHRIMOPT L TA GO RROMD TH 5,
1) A RCHE
F.C=210Kki/ed FEHI, ANVA=}
F.C=270ke/td [EIE, HH
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F.C=400ke/cd FEHLIE, Bdliov sV —©}
PC H + ZviiiEstr@EiRT 5,
% W s BREWHE fy=3000ke ed
2 & & H I
% O E O EHGLIREESHGNOLTORROERLER L, HERT
FDOF—RAVARERLT230kg /vt L,
& 0 m 3 BEEILAASHTO HS~20 AMEAINRTWAHR, ThizH
BT AEBMELCAADHBTL-20 2 AT (MR 7-—-12
BR )

Iy s Y=

@ 2oL
HEBRIZBWTILREEY ( The equivalent static force method ) , EEREH(R
BHOZFHREYEELLTEBEE) , Bi098irE ( Dynamic force method ) ® 3
OHELBEDORYE, HEORELILCTHEVDHTH 3,
SPOHBETCRIREHELZHIZHWS, MOPT LIBEOKERE, BEXTFHENEE ( max-
imam expected acceleration at bedrock at the site )% A=0.09% (Zonel ) &L
KEBEX01&L%,
7-3-2 HRFELOWTIOEXRFEH
HEBROUBFH > THEDOURTE LTS5, HBRERICHESIEEVORBOLER
HERUTOEDTDH B,
(1 MARERR
MRERARCEWTR, REOREEREUATORRIZHNL T, BRERUESHORK
MxERLL. BL, MIREABREORAHFM-REBRILNZEGT ATV,
2) iR RE
THARRRER LT, HKOFRBSGBIVRAVRROLDOBEYOFEILE
L Bo £E-K75+500,K97+500, K101+200 (=BT <DMGELL THE
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REBRRIZ 2wk, MERRERHERIZME T Giraldot Bypass (#&300m ),
Ibagud Bypass (¥R 150m ) OHBEI KT La Linea ~Calarca MO W BRIz Sth
IERHELE,

LR, INMARCNAERHTOME, REKURABIFY Chviisty o7,

7-3-3 HBUBESHFREMED

(1) HEHBOBBRIFE = >C, BRELUCHEGLSFR-HE XA, ChOOHBER
UCHED-ERINEHBRET -8, 71 0IzRENR TS, TO{DOFIRHZ2WT
MR T -6~7—1 0{ZRLri,
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2) i B .

K75+50 € { Quebrada Gamboa) , K9 7450 0 { Quebrada Losmarias?) ;K101
200 (Quebrada Perales) O3ME0BT<DHizyL T, T LB LORAN,
GRRI-LIBHRBELBE LA,

ShoR, T<DEE, BM0, EXSOBRRREFAREE, RKEIJRSOHN
ARSI, BENLRYE, BESESLYEAL, REALCKELRELLLOTH
%o
1) K75+500 (Quebrada Gamboa)

COBEREEL2BIOLFARCLURFIHMINHEHFTHY, BET LR AR
HD—2Th b0 LEHYMHTIIRLEET 240, i BHL THWIREY
#it, po, BREMSEMM - 2dBBITALRELE,

i) K97+4500 (Quebrada Losmarias )

COBGERETROBOLKELBEDO—2THY, BRI nPLoRBEY¥Tho
Twd, BEERHE, - ) v /RELIUERELZIL TP CRIFAYHELL,

i K1014+200{Quebrada Peralis )

CORATHR D OKHBEN KA, WolBTRUSRELTOELL ki
ATHd. X, RGEX KXW, AELI- XA F(RET I 0OBT<DE
HERTANRIZPCRIFARAUVFRRLHAERLYRELY,
LtEmErREE-KBEIhATWS,

A B K

<D s wCit, BT<OLBRTI N BN T2, BE{EON
THRHEHCEREYLY B TRETHE, TOZERI - oTHTRDEBECRE-THBRD
FRYREMIZREL =,

@ TooXEHKEY
AMEX MO Girardot Bypass Dh® Rio Magdalena (=B L CWBKR (£=300
m)Z2onTik, MEREI Y7 ) — HEEDOWTHERM AT (WET-11),
ORIV V- It ROFRESRED SR, Tbague Bypass (Z25HRRBIZDOW
Th, LERHYEECL TRAEALKREZLYREL L. #
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7T—4-1 WRERRMET
) PLEERETORR
HWRAEOMRI=LLTE, AW, RILRE, XWLPORILEEL, ﬂ:tﬁ(k:ﬁSUt
TIHEORI S L ARRFREIIZOWTRT~110L Szt LA,
@) KEEBSLE B 1) B R T O RE
1) Girardot Bypass
Melgar 20 6T $E Espinal 2 #5 53 FBS#M DA Rio Apicala ~Rio Magdalena Hlo &
Bt a B 8T A RM s TAY L TORBI LT3, COBROBREBZLD
P, HE, BRAHECELR - TAHL TS, ChLEOERREWEREDOLDT
b0, HHBAERITZ LM, BOPRELPTW(HT-5), Lo THERA
2L RETELTCaY Y ) - PREIFOHMELETH 5o

Fig 7-5 Schematic Section of Collapse and Rock fall

2) Ibague 4 AR .
Ibagué #4 AAOBREIEMPBEOSET5L%, BRE, SRt HEL . BE
g, fUNEI R L T3, CcORB-SETAERRBERERMSBRIZELL T

B, BE, BRERDBEIrOGREINEBARETHI(HT7T-68R ), EFSL
ELTHR, 2¥v 7 ) — 7o 7HORENRHEEIN S,

Fig 7-6 Schematic Model ot IBAGUE Bypass
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X, BRI HpGa L RELTHD, ChOOMMZHL CRELIHIZLE
Thd, REREXrAHL THIBR—BI-RBOREMS L, BRAZZL D
TRBREHNSEDRIEVWEDREBRM, BROLRELPT W, KihERBHRSL
BELTWEY, KizXaBa2ReT v, Lr3ItRBEHFE, ARBOSHLTY
SHIKILERELTEEL T 5,
4) La Linea ~Calarca® Vv — ' EFERE
CORMOREOUMBE L URTIENCHEI WA ZOKKRIXLa Lineak Bl L
T3, COMBRIIRARE, KREXELERLL T, TO LB TXUKEREL
BBLTw3, CORTAURBIEGO/NM & BN KWRO_BHECHEZ Rl
TR, KEN{ AEEALDTH D, COBERBIRDLEF L/~ -4
BRELRDA, BTALKEE, BAMCZEIERL TV5, BHIZL >Tik, TOH
8315 mPUE=bikoTHBHEFbS o E>T, WHRBI-X ZHARBHLET
<Y, HEOREYHEIEIEELRD 5, )
CROOMMIREELER LA LERELT oM, Bl 5BAEH<RAOLH
BShELESS, X, ThOOHRI—EARD AT Y 2% L FTL, AHOKESE
BIZHEORLD, LTEBG3PLINILLTELERE L,
@) WEHEEFHOERLE
1) BERAXKOXBBR
HEEAROIEMEFAL, E7T-120LB0-5B8FHFTH 3.
a. PHRABRE
Ibagué ~La Linea MO 3@FOHEEARRHETEMAFTOBTILLTREN
BTH5. KBRERHI TV, —HORLEREIL>Tr 5, EMEHRT, B
TROLREEFCRET 555, KE, KMOLE TR IERE
b KEBERE |
mmMMA4nz®mom@umatﬁﬂf%ﬁﬁu%_ﬁﬁﬁﬁﬁ.RE B
HECHBYEM L, RESEY (B, », uwrzm!?fwa%xotﬁxm
ERFERE LTRRIFTH 3o L
Ibague @ Bypass @ Rioc Combeina &Hﬁf%ﬂhﬁfi?ﬁﬁmﬁﬁfﬁﬂ& L, B
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EXEHIE-CTRD, ¥, bR UEIERLTWB D, REERE L TR

JhF F R AP
Table 7-12 Proposed Long Span Bridge Sites

Location Bridge Length

1. Medium Scale Improvement

Plan (Ibague -~ La Linea)

a. Km75.5 Q. Gamboa 170m(50m+7 Om+50m)

b. Km97.5 Q. Los Marias | 170@(50m+70m+50m)

¢, Kml0l.2 Q. Perales 170m{5 Omt-7 Om+50m)
2. Large Scale Improvement

Plan

a. Girardot bypass Rio Magdalena | 300m

b. Ibague bypass Rio Combeina | 110m(30m+S0m+30m)

2) tOMORE, KEYoXuibn
Tuv s i, B, BESECERLTWAR, H5-REEShBETLE
ELAHL TV DT, TOMOKE:, HaHoLmiewe, Sy rReL
EWTH5DH 3,
@ FvArHETERORE
Table 7-13 Proposed Tunnel Sites

Location
Length (m)
Section | Station | Location
1. Medium Scale Improve-
ment Plan (Ibague -
La Linea)
a. Km71.900 to
Ka72.700 07 Landslide 730
b. Km76.100 to "
km77.100 10 No, 52 790
c. Km 85.000 13 No. 42 | Highland 250
2. large Scale Improve-
ment Plan
a, Coello bypass STA Highland 950
13+200
b. La Linea - " 970
Calarca
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GHEMURROD Tk 7100 ~Kn 72700 HEIRTWS FYANMoHL Tik,
MEWFEELTYy, COMBOEBOIRE, HERGRYGORENERINA,

Table 7-14 Rock Mass Classification

Classifi- | Velocity of Characteristics of Rock
cation seismic wave |Mass

1 1.0 - 1.5 km/s| very poor - poor rock

2 l.5~ 2.0 poor rock

3 2.0 - 2,5 fair rock

4 2,5 ~ 3.0 good rock

5 3.0 - 3.5 very good rock

6 3.5 - 4.0 very good rock

7 4.0 -~ 5.0 very good rock
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Section of a drainage well

Fig 7-11 Plan of a drainage well

suffacedrain
of the colTegatedpipes

Fig 7-13 Surface drain syslem
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Fig 7-14 Excavation

retaining wall

Crib work
Fig 7-15 A relaining wall for counterweight fills

cast- in- placepile

Fig 7-16 Pile work
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4) #H+~<0Ly#¥E Excavation
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5) Lk MEE Retaining wall
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6) HITI Pile work
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X) km106200~1062800LS—12,km106470~1065400LS—-13, Kr
108570~1088000LS—14, ht'km112340~112520DLS—-15 @
BAI<DREAROHEKELT S L{CRYBUOUAKHAIZITLASL, OB EL I
%o

XD Km113000~1132000LS—1 60+~ DMRFKOHREAKEX-Y ¥
JIZkBHTRKOITY b a—%kiTi S,

XD Km119.550~1196500DL S—170HT<DMEFKDOUBRETHLV, OV
HORE LR,
UEDTRO¥BERT -1 SI=RTH, CORTRINITH - L&, LERLHE

BLDTHbo TRDIZHELTE, SBRIGIWELHED, AALHEIOUREYTEC

EWHETH B0

T—-4-3 RAahHRrAEInI38RACTORETLR

SEOMEI- L 5T, Ibagué ~ Calarca Mt HBOKEW1 7T rFOT<DES
&, MM, LRHCEOBRBREEXRTRINABHELS1TERAHINT, chbdRED
#E (AB.C) HFKI-HH(LMS)D2EBVOIF Y IR A% Thholcblith s, %
ORFRERKEL (L), 0 oRa Wl fBLIns (ANHETZL0003 5 7 FHi
MEid, ¥4, LB, MA, MBIoE@¥T5b0Di2, TAFN16 7, 80T, 84 7,
180 INA, SHBEZD2WT, BERAMIRYHT -16, B#ET7-5
b S 2P

MEL (FHI) OBMLEMRRVOI027Fidbasd, 517 7HafieowT, MR
7—4{=KL7%,
#£7~1612RLALA3O0ZFHY MASO ., LB16 75, MB84 ¥BilzDwTi,
IXOEEMMALYHET 370, RO2BVOTERSHEI RS,

a. REXRBEHCADOBRILER

bl REREROBACET S THR

FORE, BRI’ IR TIRY FIHZLDONR245FEV(HWHET -6 ),
CALRERESEC LELBFT < EMFITHELELLN B,

REHND LA-TRE, HRSHHINE, 0L, Cor@iBT AXHERBEREAS
gon, FEATC L RKE N3, LinioT, KENEF UL Recovery work
cost & traffi;::..c;;é‘t f:ci;r Dye'to'ur‘ipg and waiti?:gﬂ‘:fé%’fﬁ bo REDH, BLORER
EONEEOHSUHORECAELERM-L O 5T LT3, RAHIAIZEY
TEEFTIE2 06 1H, BN 5ERTRA 05 | BORERESSE boLL
T, METYEELLBELLEVBEOBRAYNEL THRBRLAE (MET-48H) .

NOTE 1) LA3SZFO3H, s/BCREREIAREUBAINTLA»OANZOTCHERELD
ﬁl""cb‘éo
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Table 7-16

Preventiye and Corrective Work
(UNIT: $'000)
Preventive |n e1
) Clasgification |Number Works Orfﬁgrkge Remarks
Land slide 14 151,871 152,955
Fall [ 5,053 16,062
LA | Failure of
valley sidd 6 57,830 48,937
Debris flow 6 8,758 34,881
Total 30 223,512 252,835 (<) 29,323
Land slide 2 7,359 2,986
Fall 37 55,551 34,835
MA | Failure of
valley sidd 24 74,390 96,352
Debris flow 17 17,942 99,065
Total 80 155,242 232,238 ) 76,996
Land slide 2 10,047 30,300
Fall 2 8,147 6,754
LB | Failure of
valley side] 5 28,814 39,207
Debris flow 7 8,735 13,300
Total 16 55,743 89,561 (-) 33,818
Land slide 6 32,865 18,856
Fall 3z 23,479 27,503
MB | Failure of
valley side 38 114,350 169,047
Debris flow 8 5,335 41,145
Total 84 176,029 256,551 (-) 80,522
Total 210 610,526 831,185 (-) 220,659

NOTE: 1) Extent'of disaster classified as L.M.S.

2) Urgency of countermeasures ciassified as A.B.C.
(See.Legend in Anpex Table 7-4.)

3). The 5.C. combination is considered to be covered by
routine maintenance.
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COER, BT-1TERINZLO-LBONBREZLGDOTTIL, £2TDA, BiIzonT
HNITHETRETHERL VI LR TES,

Table 7-17 Result of Comparative Cost Analysis

£'000 in 1980 price

Type A Type B

P.W. Cost With Preventive Work 378.754 231.772
n " Without n 747,252 321.781
P.W. Balance 368.468 90,009

Note 1: P.W. means the present worth discounted by 12%.

Note 2: Cost without preventive work is the total cost of
corrective work and traffic cost due to road closure
during the 20 years.
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80X URBEAIER

8—1 X PREDAZE

AOIOMWEIHi 2T A ML, EREBERTHIHE, %, R, HENRS I UHE
SHOORIMRELABOHBELEEL .

CNLOMREL I Y 7D 1980FEDHOBRENUREFOTELHREIALZLDOTHY, &4
DEHBERIMOPTH L EEOM T EBFH LT IHBEOI v VY b BELAK,

TOHERRABEKSLHEOERKB L CEEOBBECHHErGHTTORTH S, BARD
RGREESKIRATC2AHRVRECHABATYHL S, TAZAOUBEOAR B LTREOMUT
BRAOEBRBERERO GBI > THE SN 50

ABRBSIROEHBIZL > CTHEEKINS:

— BARK(NH), #8BLEEHH

— tOHSAMAL TMILAREAEHH

— ABRADORE, LT

— ABRAOHEBI-HTIHERLAE

AEBHBROBHEIZ X > THERIN D -

— BEAEOBE, HEsIUCtoBES SBELCWIEHH

— BEAREESE

— HAoH# T sEERLME, £L T

— WAMBRB LB

1980 D Colombia Peso BHOMERPHUS S LU ABAMIHT ZXERIK
DFEYTHBo

$ (4900)=US$SL00=YEN22000

8—2 BEINNE
TRCOBREXHABIZH T IERBE COBREIZFWIRESNAIVNRH LRIz ENT
10%0ETHREIA T3,

8—3 HHEIHF
ERETHRBROTFELXT O LB, HRATELF— 0 bBREINZEBBEESREY BT,
FREThOXIFEHOHEBESIT I hizo REFXHAHOMERFHAE -1 RTHEVTH 2,
38 -1 HEMEYRTHVEESHL Cost Estimate Sheet & Work Sheet® B THEI N
Thd, SORBIHCEATITLATFEIN ZMEKE LR W 5 Hourly Cost ¥ iz
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SOURCE: 1) ACIC: (Asociseibn Colombia de Ingenieros Constructres),
“ Distribudores de Equipos para Construccién,” Enero 1980.



Table 8-1

Unit.Construction Cost

ITEM

General Work

7.
8.
9.
10.

i1.
12.
13.
14,
1s.
16.
17.
i8.
19.
20.
21

22.
23.

Clearing and Grubbing
Stripping
Removal of 01d Pavement

Excavation Common 4,
(Borrow)

Excavation Coumon B,
(100m - 500m)

. Excavation Common C

(10 km)
Excavation Hard Rock
Excavation Soft Rock
Embankment

Transportation of Conat.
Material

Loading of Material
Crushed Stone
Concrete A (210 kg/cm?)
Concrete B (180 kglcmz)
Concrete C (140 kg/nmz)
Concrete B mixed Stone
Concrete ¢ mixed Stone
Concrete Placing H
Concrete Placing L
Form work

Scaffolding

Cement Mortar

Reinforcing Steel,
fabricated

Pavement work

1.
2.
3.

4.
5.
6.

Subgrade Preparation
Subbase Course, natural

Subbase Course, semi-
crushed

Base Course
Asphalt Tack Coat
Asphalt Prime Coat

UNIT FC
M2 1.16
M2 2.43
M2 62.13
M3 17.93
M3 70.91
M3 123.10
M3 262.55
M3 98. 47
M3 51.81

M3-Km 5.30
M3 17.94
M3 148.65
M3 27.06
M3 27.06
M3 27.06
M3 83.85
M3 83.85
M3 328.77
M3 136.81
M2 -
M3 -
M3 -
KG 4.91
M2 2.67
M3 146.38
M3 201.41
M3 262.14
M2 0.90
M2 1.14

LC

0.61
1.09
62.87

10.03
33.06

201.18

245,13
90.80
39.99

13.63
10.10
87.44
2,319.03
1,970.73
1,869.97
1,988.73
1,924.33
486.66
160.04
434.24
133.49
3,648.54

47.90

2.52
239.96

392.57

577.59
14.14
19.37

UNIT: §

TAX

0.22
0.46
19.08

3.45
13.87

55.43

80, 80
28.06
12.51

3.68
3.40
57.92
93.22
70.54
62.98
101.02
96.26
83.27
36.80
18.95
5.04
131.04

3.52

.68
65.54

95.62

117.67
1.00
1.16

TOTAL

1.99
3.98
144.08

31.41
117.84

379.71

588.48
217.33
104.31

22.61
31.44
2%94.01
2,439.31
2,068.33
1,960.01
2,173.60
2,104.44
898.70
333.65
453.19
138.53
3,779.58

56.33

5.87
451.88

689.60

957.40
16.04
21.67



Table 81 (Cont'd.)

ITEM UNIT FC LC
7. Asphalt Seal Coat M2 5.53 28.47
8. Asphalt Cement T 84.67 8,212.04
9. AsPhaltPConcrete T 370.27 1,114.05
avement
10. Road Marking M2 1.63 108.83
Bridge and Structure
1. R.C.Box Culvert
4.5m x 4.0m M 8,190.71 78,004.84
2. Concrete Gravity Wall
H= 3.0m M 1,333.02 8,215.64
3. Retaiping Wall H=5.0m M 2,362.19 25,099,43
4. Retaining Wall H=7.0m M 4,537.38 46,030.61
5. Retaining Wall H=10.0m
{Crib Wall) H 3,057.13 62,311.72
6. R.C.Half Bridge M 4,689.22 69,618.47
7. R.C.Bridge L=5.0m v  71,126.00 682,090.00
8. R.C.Bridge 1=10.0m U 154,795.00
1,356,657.00
9. P.C.T-Bridge L=20.0m 1] 3,955,381.00
1,606,367.00
10. P.C.T-Bridge 1=30.0m ] 5,906,229.00
2,416,985.00
11. P.C.T-Bridge L=40.0m U 7,568,729.00
3,390,351.00
12. Formwork for Bridge M2 - 564.40
13, Formwork for Foundation A
M2 636.71 288.79
14. Pile Foundation ¢42.0m M 6,288.14 19,171.01
15. Structural Concrete
(400 kg/cm2) M3 175.77 2,501.27
16. Structural Concrete
(300kg/cm?) M3 175.77 2,291.27
17. Excavation for Foundation M3 61.87 49,59
18. Grouting of P.C.Cable M 101.86 3.73
19. Setting of Guard Rail M 220.16  2,235.18
General Work (Cont'd)
24. Excavation Common M M3 17.62 78.79
(Manpower)
25. Execavation Common E M3 - 142.58

{Manpower)

TAX TOTAL
3.05 37.05
563.16 8,859.87
136.31  1,620.63
6.82 117.28
5,130.15 91,325.70
581.00 10,129.66
1,579.13 29,040.75
2,959.62 53,527.61
2,863.21 68,232.06
4,023.62 78,331.31
43,205.00 796,421.00
‘ 90,809.00
1,602,261.00
622,856.00
6,184,604.00
937,273.00
9,260,487.00

12,227,254.0G0
1,268,174.00

24.76

131.83
2,046.65

181.16

181.16
11.39
14.41

126.80

2.91

589.16

1,057.33
27,505.80

2,858.20

2,648.20
122.85
120.00

2,582.14

98.32

142.58



Table 8-1 (Cont'd.)

ITEM

Drainage apé Side Ditch

1,

2.
3.
4,
5.

Concrete Fipe ¢0.3m
Concrete Pipe ¢0.6m
Concrete Pipe ¢0.9m
Side Ditc:

R.C. Catch Basin

Preventive Work

1.

1Q.
11.
12.
13.

14.

16.
17.
18.
i9.

Slope Procaction A
(Block Type)

. Slope Pro:tection B

(Leaning Type)

S5lope Protection C
(Frame Type)

Rock Net

Rock Fence

Concrete Blow-up

Seed Blow-up
Corrugate Zipe #4.5m

Cencrete Gravity Dam
H=4.0m

Channel width 4.0m
Gabion g 0.6m
Driving Scezet Pile

Driving Sreel Pipe Pile
o 0.35n

Sinking ¥eil ¢ 3.5m

Form work for Foundation B

Pile Founcation 43.0m

Collecting Drain

Drilling

Driving Steel Pile
H~-209x200

Legend

FC :
LC :
Total :
KG : Kilogram,

UNIT

M
M
M
M
u

M2
M
M2

M2
M
M2
M2
M
M

8
M2

M2

< S S S

U : total unit or lump sum,

FC

540.92
918.69
1,351.92
156.93
314.27

27.99

1,129.13

43,57

146.90
1,250.67
26.51
5.55
55,517.03
2,640.77

793.29
2,673.06
3,843.89

6,797.53
764.65
12,939.30
10.19
422.09
1,926.91

LC

787.83
1,401.80
2,102.23
1,041,95
7,920:60

1,665.85
14,951.09
947.50

202.17
2,709.97
81.25
33.87
8,922.10
16,560.53

12,948.48
744.09
985. 89

1,474.86

44,201.36
249.25
34,883.27
1,473.29
1,261.95
765.17

TAX

65.37
118.31
185.95

90.52
282.37

54.29
743.65
49.83

57.22
508.85
14.75
4,29
11,235.50
1,179.46

565.51
21.06
944.53
1,317.49

3,390.91
151.92
3,885.88
68.88
83.91
655.33

Foreign component expressed in Colombian Pesos
Local component expressed in Colombian Pesos
Total unit cost expressed in Colombian Pesos
M2 : square meter, M3 : Cubic meter, M : meter,

T : metric ton = 1000 kg

TOTAL

1,394.12
2,438.80
3,640.10
1,289.40
8,517.24

1,748.13
16,823.87
1,040.90

406.29
4,469.49
122.51
43.71
75,674.63
20,380.76

14,307.28
765.15
4,603.48
6,636.24

54,389.80
1,145.82
51,708.45
1,552.36
1,767.95
3,347,461

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 DD 1,762.10 456,84 291.._'18 2,510,12
2. Bulldozer D7G 2;401.59 622:50 396:83 " 3,402.93
3. Bulldozer DSK 3,348.24 868.07 553.27 4,769.58
4. Bulldozer D8K w/Ripper 3,756.48 873,90  620.73  5,351.11
5. Bulldozex 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 95Q 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. Excavator 225 2,377.47 616.38 392.86 3,386.71
12. Motor Grader G12 1,769.38 458,73 292.38 2,502.49
13, Motor Grader GD600OR-1 984,34 255.20 162.66 1,402.20
14. Motor Scraper 621B 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. Vibration Rolier SV90 873.80 230.94 143.55 1,248.29
18. Asphalt Plant BA10Q0O 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 90.72 782.00
24. Motor Generator EG300 895.93 230.67 147.84 1,274.44
25. Air Compressor 10.5 m3/min. 310.23 110. 84 234.81 655.88
26. Air Compressor 17.0 m3/min. 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 0.66 5.70
30. Batching Plant 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 equipment 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 % (8 hours) x (hourly cost) x (6 days).
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Table 8-2 (Cont'd.)

EQUIZMENT FC LC TAX TOTAL
32. Truck Crane 10 Ton 1,013.87 266.50 168.01 1,448.38
33. Truck Crane 20 on 1,768.14 464.77 293,01 2,525.92
34. Crauler Crane 23 on 1,857.26 488,20 307.77 2,653.23
35. Pile Driver IDH-25 609.98 158,14 100.80 688.92
36. Pile Driver IDH-35 772,67 200,32 127.68 1,100.67
37. Crushing Plant 60 T/Hr 3,567.12 1,152.16 1,790.07 6,509.35
38. Underwater Pump 10m3/min. 300,59 80.10 4%.96 430.65
39. Underwater Pump 4.5m3/min. 192.36 51.26 31.97 275.59
40. Blower 150m3 /min. 328.24 86.28 54.39 468.91
41. Concrete Pump car 60m3/Hr 1,618.80 411.60 269.03 2,299.43
42, Truck Mixer 3.5m3 623,38 170. 42 103.15 896.95
43, Grout Pump 45 1/min. 119.50 31.41 19.80 170.71
44. Concrete Vibrator ¢ 38mm 13.35 3.61 2.22 19.18
45. Dump Truck D600 7 Ton 166.07 269.86 83.03 518.96
46. Flatbed Truck 6 Ton 141.58 230.07 70.79 442,44
47. Water Tanker 2000 Gallon 154.50 251.05 77.25 482.80
48, Line Marker 187.99 49,41 31.16 268.56
49. Belt Conveyor 25.54 6.71 4.23 36.48
50. Conecrete Blow up Apparatus 243,52 65.01 40.35 347.88
51. Seed Blow up Apparatus 196.63 51.69 32.58 280.90
52. Drilling Machine ¢ 66 mm 214.67 56.43 35.57 306.67
53. Air Compressor 5 m3/min. 279.37 73.44 46.29 399.10
54, Hand Hammer 19.78 5.20 3.27 28.25

See Legend under Table 8-1.
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Table 8-3

Clagsifica

Hourly uagﬁi o

tion

Operaﬁor; Bulldozer

Operator,

Operitor,

Excavator

Operéﬁor, Loader

[N [P
Operator,

sy

il

Grader

Operitor, Crane

K

Séréper

Operator, Roller

Operator, Compressor

Operator, Generator

Oﬁérator, Batching Plant
Operator, Concrete Mixer
Operator, Asphalt Plant
Operator, Asphalt Finisher

Operator, Crushing Plant

Operator, Driver

Assistant Operator

Foreman

Carpenter

Electrician

Ironworker

Mason

Mechanic

Welder

Technician

~_ SOURCE:; MOPT

Common Lab

L

orer

r
,

Daily Rate

400.00
400.00
400..00
400..00
400.00
500. 00
300.00
300.00
300.00
500.00
280. 00
500.00
500.00
400.00
250.00
250.00
400.00
350.00
400.00
300.00
250.00
400.00
400.00
400.00

200.00

Hourly

50.00
50.00
50.00
50.00
50.00
62.50
37.50
37.50
37.50
62.50
35.00
62.50
62,50
50.C0
31.25
31.25
50.00
43.75
50.00
37.50
31.25
50.00
50.00
50.00

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
145.388
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

Classification

Portland Cement

Reinforeing Steel, round

Reinforcing Steel, deformed

Structural Steel,
Sheet Pile
Corrugated Pipe
P.C. Cable (Wire)
Wire Pope

Steel Wire

Asphalt Cement

Asphalt Liquid, MC-70

Asphalt Liquid, RC-250

Diesel

Gasoline
Kerosene

Motor 0il
Transmission 0il
Hydraulic 0il
Grease

Plank, Lumber
Log

Aggregate

Sand

Crushed Stone
Brick

R.C.Pipe 90D dia.
R.C.Pipe 600 dia.

R.C.Pipe 300 dia.

Cost of Main Materials

UNIT

KG

fabricated T

(]

5 &5 8 °

=]

Gal
Gal
Gal
Gal
Gal
Gal
Lb
M3
M3
M3
M3

M3

SOURCE: MOPT and JAPAN Supplies.

FC

3.00

4.00
38,700.00
34,000.00
73,890.00
76.70

4,00

11.00
11.10
11.40
65.45
60.00
54.54

7.50

159.05
910.00
630.00

350.00

8—10

LC

3,760.00
30.00
38.00

13,400.00
11,800.00
7,820.00
26.63
38.00
47.00
7,900.00
12,400.00
12,400.00
28.20
28.20
29.20
167.83
153.85
139.85
23.60
5,530.00
3,400.00
600.00
500.00
401.33
4.00
335.00
232.00

129.00

TAX

240.00

2.00

3.00

13,900.00

12,200.00
14,780.00
27.52
3.00
3.00
500.00
800.00
800.00
8.50
8.50
8.80
50.35
46.15
41.96
1.40
330.00

200.00

80.58

55.00
38.00

21.00

TOTAL

4,000.00
35.00
45.00

66,000.00

58,000.00
96,490.00
130.85
45.00
50.00
8,400.00
13,200.00
13,200.00
47.80
47.80
49.40
283.63
260.00
236.35
32.50
5,860.00
3,600.00
600.00
500.00
640.96
4.00
1,300.00
900.00

500.00



Table 8& (Cont'd.)

Clasgification

R.C.Pipe 200 dia.
P.V.C.Pipe 50 dia.
Wire Net

Nail

Paint

Beeds

Filler

Explosive

Cap Electrie
Electric Cord
Form 01l

Seed

Guard Rail
Concrete Block
Sheath 62 dia.
Sheath 45 dia.
Sheath 32 dia.
Concrete Frame
Bentonite

Steel Pipe 200 dia.

Air Hose 20 dia.

Cost of Main Materials

UNIT FC
M 2.00
M -
M2 128.96
KG -
LIT -
KG -
T -

) 'ee] -
U -
M -
LIT -
KG -
M 210.00
U 2.00
U 77.50
U 48.89
U 35.52
¥ -
G -
M 180.00
M -

See Legend under Table 8-1.
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LC

123.00

"47.00

44.76 -

57.00
180.00
61.00
750.00
104.00
31.00
23.00
188.00
130.00
2,070.00
113.00
26.90
16.97
12.33
910.00
9.00
660.00

84.00

TAX

5.00
3.00
46.28
3.00
10.00
4.00
50.00
6.00
2,00
2.00
12.00
120.00
5.00
27.80
17.54
12.75
60.00
1.00
60.00

6.00

TABLE

130.00
50,00
220.00
60.00
190.00
65.00
800.00
110.00
33.00
30.00
200.00
130.00
2,400.00
120.00
132.20
83. 40
60.60
970.00
10.00
900.00

90.00



Table 8~5-1

Improvement Plans Selected

Economic Cost in 1980 Prices

{UNIT: $'000)

FC LC TAX TOTAL
1) Earthwork 56,967 53,435 16,228 126,630
2) Pavement 16,094 41,406 6,950 64,450
3) Bridge 41,489 92,670 13,668 147,827
4) Drainage and 10,005 108, 483 6,352 124,840
Structure
5) Total 124,555 295,994 43,198 463,747
6) w/Overhead and Profit 155,694 369,993 53,997 579,684
5) x 1.25
7) Supervision 7,785 18,500 2,700 28,985
6) x 0.05
8) Contingency 16,348 38,849 5,670 60,867
6)+7) x 0.10
9) G. Total 179,827 427,342 62,367 669,536
10) Detailed Eng. w/Cont. 8,563 20,350 2,970 31,883
Total 188,390 447,692 65,337 701,419
Economic Cost 188,390 447,692 - 636,082

See Legend under Table B-1.
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Table 8-5-2

Minimum Scale Improvement Plans

Economic Cost in 1980 Prices
(UNIT: $'000)

EC LC TAX TOTAL
1) Earth work 51,715 50,336 14,911 116,962
2) Pavement 14,873 38,102 6,446 59,421
3) Bridge 6,352 19,307 2,571 28,230
4) Drainage and
Srructure 7,825 93,538 5,231 106,594
5) Total 80,765 201,283 29,159 311,207
6) w/Overhead and Profit 100,956 251,604 36,449 389,009
5) x1.25
7) Supervision 5,048 12,580 1,822 19,450
6) = 0.05
8) Contingency 10,600 26,419 3,827 40,846
6)+7) x 0.10
9) G. Total 116,604 290,603 42,098 449,305
10) Detailed Eng. w/Cont. 5,553 13,838 2,005 21,396
> x1.10
Total 122,157 306,451 44,103 570,701
Econonic Cost 122,157 304,441 - 426,598

See Legend under Table 8-1.
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Table 8-5-3

Medium Scale Improvement Plaps:

Eight Section

Economic Cost in 1980 Prices

K62.800 - KB88.650
(UNIT: $'000)
FC LC "TAX TOTAL

1) Earth work 121,524 103,006 36,547 261,077

2) Pavement 15,202 39,451 6,519 61,172

3) Bridge 297,451 648,281 104,464 1,050,196

4) Tunpel 148,637 265,364 60,977 474,978

5) Drainage and 30,653 277,355 17,325 325,333

Structure

6) Total 613,467 1,333,457 225,832 2,172,756

7) w/Overhead and Profit 766,834 1,666,821 282,290 2,715,945
6) x 1.25

8) Supervision 7)x0.05 38,342 83,341 14,115 135,798

9) Contingency 7)+8)x0.10 80,518 175,016 29,641 285,175

10) G. Total 885,694 1,925,178 326,046 3,136,918

11) Detailed Eng., w/Cont. 42,176 91,675 15,526 149,377
8) x 1.10

Total 927,870 2,016,853 341,572 3,286,295

Economic Cost 927,870 2,016,853 - 2,944,723

See Legend under Table 8-1.
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Table 8-5-4

Large Scale Improvement Plans:

Four Sections

Economic Cost in 1980 Prices

(UNIT: §'000)
FC ic TAX TOTAL
1) Earth work 1,804,173 1,602,452 528,212 3,934,837
2) Pavement 106,775 279,957 45,289 432,021
3) Bridge 199,428 540,119 72,792 812,339
4) Tunnel 155,176 277,533 63,676 496,385
5) Drainage and
Structure 123,241 1,085,150 65,463 1,273,854
6) Total 2,388,793 3,785,211 775,432 6,949,436
7) w/Overhead and Profit 2,985,991 4,731,514 969,290 8,686,795
6) x 1.25
8) Supervision 7)x0.05 149,300 236,576 48,464 434,340
9) Contingency 7)+8)x0.10 313,529 496,809 101,775 912,113
10) G. Total 3,448,820 5,464,899 1,119,529 10,033,248
11) Detailed Eng. w/Cont. 164,230 260,233 53,311 477,774
8) x 1,10
Total 3,613,050 5,725,132 1,172,840 10,511,022
Economic Cost 3,613,050 5,725,132 - 9,338,182
NOTE: Coello Bypass 24.0 Km
La-Linea Bypass 29.9 Km
Ibague Bypass 9.0 Km
Girardot Bypass 51.2 Km

See Legend under Table 8-1.
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Table 8 — 6 Road Maintenance Cost per Kn

UNIT:$
Routine Periodice
Maintenance Maintenance
ADT> 2000 11380800 1,87864000
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Table 9-3 Vehicle Operating Economic Cost $/Km

(In 1980 prices of the Colombian Pesos)

Road Grade
Vehicle 17 3% 5% 7% 9%
For the Auto 11.000 12.049 12.709 13.239 13.822
traffic Bus 21.977 23.991 26.310 28.872 31,564
in 1980 Truck 23.882 26.036 28.549 31.186 34.026
Tractomula 45.198 48.392 53.423 59.043 65.218
For the Auto 11.083 12.292 13.115 13.811 14.758
traffic Bus 21.860 24.263 26.739 29.482  32.032
in 1995 Truck 23.720 26.277 28.762 31.631 34.567
Tractomula ' 44,906 48.753 53.912 59.900 66.144

Source: Annex 9-1. Assuming a well surfaced road.



Table 9-4

Sharp Turning Curves, Existing Status and Impromements

Outgide lane

Exigting Curve

Improvement Plans

P-2 and P-3
T T Truck Tmula
Inside lane ruck wula rue
Slow down Slow_down
Truck —— T T
Stop Stép.
A
Slow down Slow down
Tmula T T
Stop Stoyp
Slow down
Truck \ T TTe——
Stoyp
B
Slow dosm Slow down
Tmula \ TT—
Stop %
Truck \ ‘\ \ \
c
Slow down Slow down -
Tmula — \ -
Stop Stop
D Truck \ \ \
Slow down
Stop
Notes: A. A truck, or a bus or a tractemula on the inside lane vs a truck

or a bug or a tractcaula on the outside lane.
Traffic on the inside lane must stop and wait, then proceed cne

at a time.

Traffic on the outside lane slows down to half speed.

B. A truck or a bus on the inside lane vs a tractomula on the outside
lane, or a tractomula on the inside lane vs a truck or a bus or a

tractomula on the ocutside lane.
stop and wait, then proceed one at a time,

lane slows down to half speed.

Traffic on the inside lane must

Traffic on the outside

A truck or a bus on the inside lane vs a truck or a bus on the
outside lane can proceed in both directions without stopping
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Table 9-5 Sav;lngs in VOC by_Select:.ea Year, by Subsection and b(y Plan

($'000 in the economic cost of 1980)

Year Sub~section P-2 p-3 Sub-~section P-2 B-3
1983 1 639 11 181 4,962
1995 2,716 679 9,591
2000 4,964 1,178 12,623
2005 4,964 1,178 12,623
1983 2 316 2,343 12 391

1995 1,297 4,990 1,519

2000 2,336 6,856 2,662

2005 2,336 6,856 2,662

1583 3 1,636 -~ 1,016 13 376 25,324
1995 6,093 1,041 1,592 48,671
2000 10,537 2,905 63,892
2005 10,537 2,905 63,892
1983 4 1,371 3,001 14 1,339

1995 5,354 8,268 5,797

2000 9,445 12,610 10,676

2005 9,445 12,610 10,676

1983 5 481 15 105 7,150
1995 2,030 487 13,549
2000 3,699 923 17,682
2005 3,699 923 17,682
1983 6 369 4,048 16 45

1995 1,543 8,429 198

2000 2,547 11,444 367

2005 2,547 11,444 367

1983 8 75 8,074 17 497 17,565
1995 335 15,679 1,932 33,722
2000 625 20,669 3,401 44,246
2005 625 20,669 3,401 44,246
1983 9 158 4,462 18 9,381

1995 656 8,548 38,996

2000 1,187 11,209 71,027

2005 1,187 11,209 71,027

1983 10 541 23,945

1995 1,837 46.056

2000 3,057 60,485

2005 3,057 60,485

Notes: P-2 and P-3 indicate the savings in VOC from the application of
improvement plan P-2 and P-3 respectively.

9—-10



9—3 HWAIER
EENAG 19806 /T R0ERCELHON, ES4 T I v v TLIZRRERAT L
FLoh, TASCANME - 30OME8 -3 —228-3-3127R3h 3%, tAHEONM
BESWEIRING, FERHEREURRILZLRMOIKARYELCRES A, —KI
i~ Ibague & Calarca ([ZEWEMAEIZHEDHSEYD, KWTLa Linea EBHRETT D& U7
BRI AL 19834EICh5 3 D, THR 1987 HEZRTTALOHE XA,

9—4 B/CHH
B/CARBED ST MEMERIRR (P2 ) %2 TOF 7L ¥ 2 vzl T LS
SlzobTiFhbhhe TOKERLRIZRT L,

PWC : BEMBMIFER(i=12%) $326 67
PWB : REMUKER (i=12%) $3367HA
PW : B (i=12%) $10755H
B/C : ER/TH (i=12%) .03
IRR : AR 1237%

DEOKRRIP—-23hbb/ M RENRINRTH 5T, Ibague — Calarca DL TOH
WhH-TORREY THLLEESAFNIRETHIZLERLT S,

BIFHERTISIZS T IV a YO WL 2O h BBRBIBERIN WS, P~ 3T
bbb BENAREI B I-TRHEOSZGEB LI OBEORBIHE CH 5,

P33 RBEINTWARH T I VaYiDuTREBECE~L LS, P2 BB ERR
LREINTWS, P-3LP-2LOBKTFHORBAT R o/&ER02, 04, 11170
Y7 a VRBOBEURRP-30HFP - 21zHh<, BRERMCANTHI LN
iz

HoT218FTEIvavDdSh, 1 3RMIZ2WTIRP -2 (NMEKERE ) 5RAZ
N, AREEZ2WTRDBBURE (P -3 )P RABENL, M, ¥7E7v v 0 7120
T, TTEABERBEOV AV EIES>TWEDT, TORMizo2wTiAbLiR W L E
Lo

$T7E IV vEOBRRRALEI-GIZRL, BERNRAOBRAHKHEIEASYOR
REEB-SIRT E40F 77 v s vBULUThbIWEB/CARKBEXHEI -2 71
RTo

B/ACAFOREP-2LP-30REYILARIRS, BEMCHBEINS, a8
ZERMOB/CHARKERIL, 2TORMALXP -2l oTHITALY, BEHRSHET
FEILERL TR, TORERRCRIN S,

9-11



Table 9-6 Recommended Improvement Plans

Economic Cost

Section Improvement Plans ($'000_in 1980 prices)
1. K61.3 - K62.8 P-2 5,450.-
2. K62.8 — K63.9 P-3 29,043.~
3. K63.9 - K68.4 P-2 58,800.~
4, K68.4 - K69.2 P-3 51,475.~
5. K69.2 - K70.1 P-2 9,143.-
6. K70.1 - K71.3 P-2 3,493.~
7. K71.3 - K73.4 -
8. K73.4 - K75.2 P-2 1,304.-
9. K75.2 - K75.7 B-2 3,189.~
10. K75.7 - K81.1 P-2 24,528.-
11. K8l1.1 - K8L.6 P-3 30,901.-
12, K81.6 - K83.5 P-2 6,268.-
13. K83.5 - K88.7 P-2 8,184.~
14, Kg8.7 - K97.6 P-2 9,954.—
15. K97.6 — K98.2 P-2 1,145.-
16. K98.2 - K100.7 P-2 889.-
17. K100.7 — K102.1 P-3 177,514 .~
18. K102.1 - K135.6 P-2 214,802.-
Total 636,082.—

Notes: Refer to Annex Table 8-3-1.
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