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Table 6-9 Type and Number of Existing Bridges

Span 5% (410 10<£<30 30 £ f<50 50<f Total
Type
Steel Bridge - - 1 4 5
R. €. Bridge 20 19 2 - 41
P. C. Bridge - 2 - 4

Total 2 2 s 4 50
Note: R.C. ~ Reinforced Concrete
P.C. - Prestressed Concrete

Spans in meters



1) Melgar ~ Ibague H

Rio Sumapaz (Kn9 9+6 6 0 ) 2B I A I 2BRBRERRLBEIE L~
%, BITEYNZET SR EMB R FAE%SE T L T 5o Rio Magda-
lena (Km125-+00) =5 5 Girardot Bridge il Rk EEMOFIF AR A & <AL,
RRUC-EHANAE TS 3, COWBRMBF OB BRLERIRZOC, BEIF
LOBUHBERANSHESKELEL DR S,
2) Ibague ~Caralcafif
Quebrada Gamboa (K7 5+5 50 ) i=$~{3 3RC T-Beam Bridge L A= &
HRMEADEBRENSD) RBCHLALIBAY AT AL VXL R*BTI2LENRS
Do LOEMBHBHICERINLENE L, BEOBRLA LIEEL TWH, Hio
RVCEBRMSOREIE X L\,
3) Caralca ~Buga
Rio Verde (K155+450) &2 3HER, MKz LI 3EBO%BEIEI LY,
KoL, ZREEL ( Riprap ) ~O7 77 1 SOREX R TI34ENE 5,
Km163+350~Kn208 -+ 650DHIZRFEINARC T( Beam Bridge 64K
2nT, RERE-LIERFEEHETIERT 33U RAEL VW5, BRLREYE
SEHEHEA > T WOBREERTH 3, RAHROLESD b
Km167 4500 (Rio Barragan ) IZHEIN T3, ITMABEMNTAE, RECIx
14t P79 7B (—HBTES6t ) OWMFEILLIv BE2 0 ¢ L LoBHE
OETEHFLTWER, TREOBEFHOET, FLizsF 5 ThBWiZIENICBBRIRIR
BLicoThd, EAREOHBEITO», BOWMENMBLTILE D 5o
4) BROMSHER
HEBTLOTE X4 ¥ t THIBROUZERRFR L AR, EELfFXTHY
EMM-REXTOLEND 5o
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Table 6-10 Type and Number of Existing Road Structures

Sacti Box Culvert| Retaining Wall | Drainage Pipe
ection (Number) | (Number)] (Length) | (Number)
Melgar - Ibague V] 28 J71 M 290
Ihague - Calarca 29 512 11318 M 642
Calarca - Uribe 23 19 508 M 385
Uribe - Buga 10 0 0 141
Total 62 559 12497 M 1458
1) # B

Wsiray s ) — PEBE(ENR), 4 TRERISTON S, BLAEDaY Y
) — PEERCE RS , BERKEC L AEMRELON B, fEH TRBEILET
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BT <D mET AT S5, =, S0 TRERTHRRT, MIFBEHZEO
ZRDEA T Bo
2) HeKE®M
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LBRONZ, M LHD /) @l & U LR SEKEZHALE 2 0 20 HKE
BB UR 5T B,
3) BT
ARERMCRUBOTRREALERS, HA, 7 VARSENASRLTW3, /I
RE, RAOORLHBROLDERT, 72 7 LEOLUHADTOZRIFD L OMNET
BHbDo
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BB, EABRGOBABHBEILLC, I3 TED, BEOTBELHELY
BOOTHITENIZERRCH S, 27 )= THE, av 7 Y- e B ETCRA
Lk, BERB® S ERFEC LRIV 2 ) —  ORAEEB+H T WS L5
Exbhb, avIZ )~ ¥ vV ITIv RS —p—tBAEUT, BBEEY
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Table 6-11 Existing Status of the Bridges

MELGAk-ESPINAL

BRIDGE MAME

KM RIVER NAME TYPE SPAN (m) PROPOSED IMPROVEMENT WORKS
K99 [RIO WARREN 60.0
+660 | SUMAPAZ TRUSS :
K10
+950 | YURANA R.C.5 6.0 DO NOTHING
K102
+750| NaRanTARA R.C.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 | PAGUEY RC.DGe | 74300 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| sATABA R.CDWGe | og g5 DO NOTHING
Legend
R.C.§ = Reinforced Concrete Slab
R.C.D.G - Reinforced Concrete Deck Girder (Tee-Beam)
P.C —~ Prestressed Concrete (I-Beam)
R.C, RAMMEN - 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.




Table 6-11

ESPINAL-URIEBE

Existing Status of the Bridges

{Cont'd)

Y

gy | DRIDGE NAME TYPE SPAN (m) PROPOSED IMPROVEMENT WORKS
RIVER NAME
K16 |RIO WARREN _
+043 |COELLO TRUSS : PROVIDE SCOUR PROTECTION
AT ABUTMENT
K23 9.5+ 25.9 + 9.5 | po vomnG
+470 |GUALANDAY R.C.D.G 12" g
K36 HIN
+487 R.C.D.G. 8.0 DG NOTHING
K56 |R10
.D.G. A HIN
+39 | ConvEDa R.C.D.G 37.4 DO NOTHING
K62 |RIO R.C.S 60 REPAIR HANDRAILING
+410|LA CANTERA <L .
K63 REPAIR ABUTMENT
1810 R.C.S 5.6
K64 |RIO PROVIDE SCOUR PROTECTION
19.4 AT ABUTMENT
+670COELLO R.C.D.G. .
K75 THE LOCATION SHOULD BE
6.0 REVIEWED
+550 | GAMBOA R.C.D.G. :
K78 REPAIR HANDRAILING
+250 | cURARZTO R.C.D.G. 15.5
K81 8 2 REPAIR HANDRAILING
+400|CERAJOSA R.C.D.G. . IMPROVE DRAINAGE
K83
+150|TICRE R.C.D.G. 7.8 DO NOTHING
K85 P.C.
+500 HALF ER. 35.1 DO NOTHING
K89 94.5 + 96.0 + 94.5 | REPAIR EXPANSION AT 2ZND
= 285.0 ABUTMENT
+794 | CAJAMARCA TRUSS
K104 |R10
+398 | BERMELLON 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




Table 6-11

Exlsting Status of the Bridges

(Cont'd)

BRIDGE NAME

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

K131 REPAIR HANDRAILING

+760 | SANRAFAEL R.C. ARCH 8.5

K155 |R10 o |11.0+ 215+ 11.0] REPAIR HANDRATLING, REPAIR

+450 | VERDE R.C.D.Ge | o435 AND IMPROVE GROUTED RIPRAP
AT PIER

K156

1700 R.C.S 4.0 DO NOTHING

See Legend with Table 6-11




Table 6-11 Bxisting Status of the Bridges
ESPINAL-URTBE (Cont'd)
BRIDGE NAME
ROPO VEMENT WORKS
KM | RIVER NAME TYPE SPAN PROPOSED IMPROVEMENT
K163|RI0 10.4 REPAIR HANDRAILING
+350{L0S ANGELES R.C.D.G- ’ REPAIR AND IMPROVE AT
WINGWALL OF ABUTMENT
K166 N 13.5 REPAIR AND IMPROVE AT
+700] EL MACHO +€.D.G. . WINGWALL OF ABUTMENT
K167|RI0 STEEL 22.5 + 30.7 + 22.5 | PROVIDE SCOUR PROTECTION
+500{ BARRAGAN 1 BEAM = 75.7 AT 2ND ABUTMENT LOAD CAPA-
CITY LESS THAN 14t
K174 0.6 78 REPAIR AND IMPROVE AT
+200{LA CAMELTA R.C.D.G. . WINGWALL OF ABUTMENT
K175 REPAIR HANDRAILING
+800| LOS ANGELES R.C.D.G. 10.0
K181|RI0 REPAIR HANDRAILING
+00 |P13a0 R.C.D.G. 15.3
K193
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 REPAIR AND IMPROVE AT
R.C.D.G. .
+300 PATLAR D.¢ 17.1 WINGWALL OF ABUTMENT
K208 90 REPAIR AND IMPROVE AT
+600{ NICOLAZA R.C.D.G. ’ WINGWALL OF ABUTMENT

See Legend with Table 6~11




Table 6-11 Existing Status of the Bridges

URIBE—BUGA
(Cont'd)
qy | BRIDGE NAME
RIVER NAME TYPE SPAN (m) PROPOSED IMPROVEMENT WORKS

K68 8.8 + 10.2
+178 [EL OVERO R.C.DeG- . 99.0 DO NOTHING
k74 |RTO R.C.D.G.
+183|BUGALAGRANDE | RAHMEN 43.0 DO NOTHING
K81 3¢ 9.0
+710 | ZABALETAS R.C.D.G. | "7 .0 DO NOTHING
k87 |r10 , PROVIDE SCOUR PROTECTION
+00 |MOLALES R.C.D.G. 12.10 AT 1ST ABUTMENT THE LOCA-

TION SHOULD BE REVEIWED
x87 |m1o0
+150 LA RIVERA R-C-D-G. 12.10 DO NOTHING
K90 |RIO P.C.T
+250 | TULUA RAHMEN 35,20 DO NOTHING
K98 |RIO cc pox | 3€3.3 NEW 4 LANE 204 T BEAM
+508 |SAN PEDRO -C. = 10.0 BRIDGE
K100
+360|DEL YESO R.C. BOX 8.4 DO NOTHING
K100
+980|ToPos Los santos| X-C- BOX 14.0 DO NOTHING
K104 R.C.D.G. | 2@ 8.75

3 NOTHI

+968 |MARSELLA RAHMEN = 17.50 DO NOTHING
K107 R.C.D.C. |26 8.4

DO NOTHING
+400|LA MARTA RAHMEN = 16.80
K110 3@ 13.1

DO NOTHIN
+720 P.C.T - 39.3 G
K113 2@ 25.5 50 NOTHING
+650 | GUADALAJARA P.C.I = 51.0

See Legend with Table 6-11
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CORME, KEAVESHRHBEE TS Rio Coello Zi2TWSe WHMWE LT
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BALEISATHRWOCEBRA, T~D, BEXKK, A EOHBRRELYD &5
SLEWRETIZD Bo
(@ La Linea ~ Caralca Hl
La Lineaiz WS4, BT XK LD LTES LA EITER® 520108
Frdbo, LirL, AR E2L, NIPEELENRTALEVEEEHBRL T3,
Calarca * La Lineaf9it, EE21knTH 54, HEEL1T00mizk LT, BREDOFY
BREEHBREDU L IZKE W,
(5 Calara ~ Caicedonia [
KEBAORMM, ki & KUK E BRI AUBSE T, BFRREHY® 300 T
Hbo
(6) Caicedonia ~ Uribe
Caicedonia Bl KBHTHIL DALEET, ©5PnaMEOERMENSTH 3,
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BB LBO2LIHBZ WS, LIBIINBREEDL S REERSALbMA B,
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BHBZFRCAHL T B Figb—4 o NG OB AIZIWT Girardot ~ Ch-
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TEMSD 5, Ibagud(z®F 219714, 19720 AL (Figo—5) %Pz 3L,
TREBRVT, 17AMIZ1 0B EOEMRS B L2, (Tabie6-12)

Table 6-12 Number of Rain Days By Month in Ibague
Month Jan.| Feb.| Mar.j Apr.| May| Jun.| Jul.| Aug.| Sep.| Oct.! Nov.| Dec.
Year
1971 4 (17 112 |12 | 23|14 4 [15 117 (21 |11 {15
1972 17 {10 |18 |14 |19 |10 2 7 3 |12 - -

BRAOREYHEFN-RELEHED L 9P LMD THECKELEORTENRS D, FiD
HRERIELALERNR LWL 85340505,
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Table 6-13 Number of Danger Spots, and the Extent of Damage

(Number/length)
Extent of Damage
Probability of

Occurrence L M S Total
A 35/4,020m { 87/6,435m 47/3,032m 169/13,487m
B 17/1,065m | 86/5,765m 76/6,520m 179/13,350m
C 3/350m 59/5,090m 107/13,530m | 169/18,970m
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 100n 2,965m

B 2 6 B
550m 625m 0 1,175m
c 1 2 0 3_
190m 240m 430m

Total 29
4,570m

SHOEDSDL, VESREL , rOBRCERREEBYEL3L 40030011,
Table 6 - 1 5 AT 1 THFATCHS, ShbOPLHN, HERE Annex Fig 6 ~ 2 ~
Annex Fig 6 - 1 6 C/REh 3,



Table 6-15 Major landslide~prone places

No. Locatijon width Major cause
(m)
*LS1 | 62k520-62k680 180 Fault, ground water
* 2| 71k770-72k240 470 Fault, surface ground water
3 | 73k670-73k920 250 Fault, denaturalized black schist,
schistosity
* 4 | 75k400-75k920 105 do
5 | 76k520-76k840 320 Fault, ground water
6 | 77kB30-78k080 250 Fault, thick colluvial slope
* 7| 81k430-81k500 70 Fault, joint
* 8| 82k000-82k300 300 Topsoil running parallel to the
ground; heavy weathering
* 9 197k730~-97k820 90 Fault, intrusive rock
* 10 | 101k350-101k550 200 Volcanic ash layer, flood erosion
11 | 102k860-102k980| 120 Volcanic ash layer, surface of
unconformity
* 12 | 106k200-106k280! 80 Volcanic ash layer, fault
* 13 | 106k470~106k540| 70 Volcanic ash layer, ground water
14 | 108k570-108%800| 230 do
* 15 | 112k340-112k520; 180 do
* 16 | 113k000-113k200| 200 do
17 | 119%550-119k650| 100 do
Note 1. Locations shown thus (¥} are points of active landsliding.

2, L8-1 is concerned with the Ibague fault, and is of the
rotational slump type occurring at the fracture zone of the
granodiorite.

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

4., The landslides, LS-1¢ through LS-17, are connected with

the loose volcanic ash layer over the extensively weathered
black shist, and are caused chiefly by the slide of the
volcanic ash layer,

They are similar to the so-called Loess flow type landslide,
The mainexternal causes that 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 kandslide situation.



Table 6-16 Rock Falls

Extent
Probability of

QOccurrence L M ] Total

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

B 2 33 59 . 94
130m 2,670m 5,B845m 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 M S Total

A 6 25 1 32
460m 1.405m 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 collapges associated with the valley side.



(5)

Table 6-~18 Debris flow

Extent
Probability of
Ocecurrence 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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5%&% Photo 6-1

The Site in Danger of Rock Fall

Photo 6-2 The Site in Danger of Landslide
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Photo 6-3

The Site in Danger of

Debris Flow

Photo 6~4 The Site of Landslide which needed one day

before Road Reopening.
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Photo 6-5 Prestressed Concrete Bridge over Rio Combeima
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Photo 6-6  Steel Truss Bridge over Rio Sumapaz
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Photo 6-7 Concrete T Beam Bridge at Q. Gamboa

Photo 6~-8 Concrete Half Bridge at Km.110
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Fig 7-2 Typical Cross Section of Structures and Tunnels
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Fig —7—3  Locotion of Improvement Plans
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Table 7-2 RNumber of Curves for Minimum Scale
Improvement Plan by Subsection

Road Location Number of curves
Subsection ki km | Toprovemeer Bien

01 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
a7 1.3 - 73.4 0
08 73.4 - 75,2 2
09 15.2 - 75.7 1
10 75.7 - 81.1 7
11 81.1 - 8l.6 1
12 Bl.6 - B83.5 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 - 135.56 34
! Total 102
Notes: Details are shown in Annex Table 7-3.
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8 WROLEdR
HBINIWBROBETable 7T —2 IKRA N, 5 KHLVIFHRIX Annex Table? -
SKFRERT\VH, HARNMFEILFig. 7T-3KFEN D,
7T-2—-4 HHEZEREB(P-3)
1 8 ®
MEERRR(P-3) ik, AR EEDL, HEHEOREVDLTVWRIEDSAER
ORECZHFELVHBELREBETILDOTH S FLVWHRBRIOUROKIEIZERTEZR
DORHELI= B >THBbDTHS (Table? -1 88 KAROLEI, Fig. 735
EhTw3,

dogm ok & 25 mBlL:
B W W o: mMTmhA
B 1 m (AR )
oW o4 R 8 BT
CE L XY 30mBlE
@ & %

FLOBZORMR, BHOMELRCLIRMEY T L3, BRERENORK
BERIUIDHEINS, SiZEw@7 A4 ) 7D Asphalt InstituteDLE#EN ooy
EFC—RIEAINTWEOT, the@HALTRHINIZ,

UREP-3OHLV-RUOBEDCB RIAIRE 6D Table 6 —5 R EIh Tl b,

MEEOWREL, Table7-3KEEh, FRELTH TV D8z Table 7 — 3 ICiR
‘éh'C‘c‘Z)o

Table 7-3 Pavement Thickness Applied for the Medium
Scale Improvement Plan

km56 - km70 km70 - kml102
Surface Course 5.0cm 5
Base Course 20 cm 15
Sub base Course - 20
Total 25.0cm 40.Q0cm

Remarks: The difference in thickness is due to the

differerce in CBR values of the subgrade.
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(3

(4)

Coello Bypass
kn6 6 ~kn8 0 DEMRAr - 7L EMBEOZRA TS %0 T4 SRR OKH

YEBTOIRHEEIALLIOCH), BHELIE YA ZALCRAMCHE S TEH D,
950mD T YALBLUKBEFROBRETA TV S, AHOJEERSET T, <141
REHRLVABEENELRD, LED L TBRIALPERCHEGCL CLb2DS
T, CRARANERBLALBLAE V. BECOVTREIEL, KESIUCREEA
o\ TIRES 2 % Annex Table 8—3—4 @RI ATV 3,

La Linea Bypass

La Linea & CalarcafiidHE2 1. 6 kn XL QLW B $ChHY, £Hh-753%
VEFATMBOSREATH B, A1 AAHER L VEVCGRCHE IR TH Y, i
AELTHRNREXECTITOn, TOMBERMIE TR T3, FFHESL HBIEREH
BELOVELARDY, BEHRSEBRRI DI LT sice BHEKOWVWTRE IS, ¥
BRRBBRIC2OVWCIRE 2% Annex Table8—-3—4{dicRENRT 5B,
AABGREYERGEN 6 EATCRYBL WL ZLTRT L, Table?7~5 KRTZ
L ThH%B,
FARUARLFALFECRE SN LMEEIL O\ TTable 7-6 IK/RL T\ 5,

Table 7-5 Length by Gradient of Large Scale Improvement Plans

(Km)
Girardot Bypass| Ibague Bypass| Coello Bypass |La Linea Bypass
Existing Existing Existing- Existing

Road |DYPASS| “poq [Bypass| ™o i |Bypass| o o™ |Bypass

2% 355 |250 | 2.7 |07 | 178 | 3.15| o.66 | 2.20

2-4 3.4 2.1 | 2.8 2.0 3.23 4.30f 1.68 | 3.25

4= 1.4 0 1.35 | 1.4 | 4.8 3.05| 0.70 | 4.35

6-8 * 0 0 1.1 {08 | 7.51 | 4.80] 3.66 | 17.35

8-10% 0 0 0.3 |o 0.53 8.75| 18.50 | 2.70
10- * 0 0 0 0 0.12 | o© 1.20 | o

Total 40.3 [ 27.1 | 8.25 | 6.6. |17.98_ | 24.05| 26.40 | 29.85
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7-2-6

* = A=V g THOKG

ERENE~3 - 2IKBRAZEL, REFENA ~ - VA BRBEINT VB, Zhb
DITHOFHITMEERIC X hi¥, Melgar - Ibague Hj'¢7 48, Ibague-Calarcall

Tl10ETH 5,

KOBHEDEEWBAR T # 2 2 L DRAGEBHW L IIF—KL TV BDT, bok LB

BWIRE7 o222 F e EBETHELBTEEL 25, ( Annex7—3 28 )

Table 7-6

Pavement Thickness used for the

Large Scale Improvement Plan P-4

(cm)
Girardot Ibague Coello La Linea
Bypass Bypass Bypass Bypass
Surface Course 5 5 5 5
Base Course 15 15 15 15
Subbase Course 20 20 20 20
Total 40 40 40 40

7-2-7 HERHE

%ﬁ@?—1#6P—4iﬁ@&ﬂ%@l$ﬁﬁﬁT£®ﬁR®$ﬁﬂ&ﬂﬁﬂ%ﬁof

eI b.
(4 B % o X M N @ fiE R
Ibagud —Km 1007 | 1: 2000
P—1~P-3 5000
Km 1007 —Calaca | 1:50
Girardot Bypass | 1: 25000
Ibague Bypass 1:10000
P-4 Coello Bypass 1:25000
La Linea Bypass | 1:5000

eI hafBe, BeFCERLNTY
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Table 7-7 Planned Major Bridges and Tunnels

1. Critical Curve Improvement Plan ...... Not Applicable
2. Minimum Scale Improvement Plan
Distance along
Section Statlon| .o ting road Location Length Type
10 - Km 78.2 Q.Curalito 30m PC
11 - Km 81.4 Q.Cerajosa 40m PC
3, Medium Scale Improvement Plan
" Stati Distance along L 1 Length T
Section ation existing road ocatlion eng ype
Rm 65,600 03 | No. 3 Km 65.7 Q. 30m PC
Km 66,760 03 | No. 12 Km 65.8 Q. £0m PC
Km 66,800 03 | No. 2 Km 66.9 Q 15t PC
Km 68,130 03 | No. 3 Km 67.0 Q 20m PC
03 | No. 5 Km 67.1 Q 40m PC
03 | No. 14 Km 67.5 Q 50m(20+30m) PC
03 | No. 18 Km 68.1 Q 80m(2x40m) PC
Km 68,384 04 | No. 2 Km 68.6 qQ 20m PC
Km 69,228
Km 70,100 06 | No. 3 Km 70.3 Q 40m PC
Km 72,926 06 | No. 17 Km 71.1 Q 80m{(2x4 Om) PC
07 | No. 31 Km 72.0 Landslide 730m Tunnel
Km 73,435 08 | No. 10 Kn 74.0 Q 30m BC
- 08 | No. 16 Km 74.2 Q 30m FC
Km 81,624 08 | No. 27 Km 74.8 Q 40m PC
08 | No. 30 Km 75.0 Q 20m BC
09 | No. 36 Km 75,5 Q.Gamboa l?Om(SOm-i-'lO-i-SOJ PC
10 | No. 44 Km 75.9 Q 80m(2x40m) PC
10 | No. 52 Km 76.3 Landslides 790m Tunnel
Note: major Bridge means 20m or more long bridge.
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Table- 7-7

Planned Major Bridges and Tunnels

(Cont'd)
Section Station 2;:::;::; :gggg Location Length Type
Km 73,435 10 No.68 Km 77.2 Q. 20 m PC
_ 10 No.71 Km 77.4 Q. 60m (2%30m) EC
10 No.74 Km 77.6 Q 50m(20w+30m) | PC
Em 81,624 10 No.81 Km 77.9 Q 40 m BC
10 No. 84 Km 78.2 Q.Curaliro 70m (30nr+40m) | PC
10 No. 86 Km' 78.4 Q 20 m BPC
10 No.87 Km 78,5 Q 60m(2x30m) | PC
10 No.91 Em 78.8 Q 130m (40+3x30m) PC
10 No.95 Fm 79.0 Q 110m (30+2x40m) EC
190 Ho.101 ¥n 79,2 Q 60m (2x30m) PC
10 No.105 Km 79.6 Q 80m(2x40m) BEC
| 10 | No.109 Ko 79.7 - 30 m PC
! 10 No.113 Km 80.0 - 60m (2x30m) BC
i 10 No.116 Km 80.2 Q 50m{20mt+30m) | PC
| 10 No,118 Em 80.3 Q 70m (40m+30m) | PC
10 No,125 Km 80,6 Q 90m {3x30m) PC
11 No.138 Km 81.3 Q.Cerajosa 60m (2x30m} BC
Km 83,475 13 No. 8 Km 83.9 Q 140m{3x40mt20m) PC
! 13 No.19 Ko 84,9 - 40 m PC
‘ —_— 13 No.21 Km 85.0 Q 60m (2x30m) PC
: 13 No.25 ¥m 85.1 Q 50m (30m¥+20m) | PC
Km 87,622 13 No.29 ¥m 85.4 Q 40 m PC
13 No. 36 Km 86.0 Q 90m (3x30m) PC
13 No.42 Km 86.2 Highland 250 w Tunnel
13 | No.53 Kn 86.7 Q 70m (40m+30m) | PC
13 No.60 Km 87.0 Q 20m PC
13 No.64 Km 87.2 qQ 50m (20m+30m) | BC
Km 97.6 15 No. 3 Km 97.8 Q.Los Marias | 170m{50nr+70nrt50m)PC
KmE.Z
Km 100.7 17 No. 3 Km 101.5 Q.Perales 170m (50mt+70m+50m) PC
Kn 102.1 + Lomaxontsn
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

{Cont'qd)
Section Station Location Length Type
04800 Rio Sumapaz 110m (30m+50nr+30m) PC
Girardot Bypass
6+850 Rio Magdalena 260m (60nr+140m+60m) PC
0+510 - 80m (50mx2) BPC
1+480 Rio Combeima 110m{30m+50mt-30m) PC
Ibapue Bypass

§+240 - 80m{40mx2) PC
5+510 - 20m PC
24340 Q 20m PC
3+700 Q 20m PC

Coello Bypass | 134200 - 950m Tum'le]1
194010 Q 30m PC

-

21-+600 Q 20m PC
3+350 - 70m (40mr+30m) PC

3+800 - 890m Tunnel
La Linea 44350 - 110m(40m+40mt-30m) PG

Bypass

7+850 - 100m (40m+40m+20m) PC
11+600 - 100m (40m+40m+20m) PC
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7—3 BREUBEHNO%RS
7~3-1 ZJHEE, GBHY
ARYEPTHREAASHTOO R Y AL CEROBRH AT 2T B, BAOMBELE
BLAASHTO 19774 ORL B LARE, HEKSR, HECNED L OFER&En
BNOT, HREBROHE-RABXOBERESHERIN ST Lizic oro FEMAYSRH
CHEALAHEIMOPT LITACORRROTY o 5,
1) ERAEHRUHEE
B8 % ¢ Pe=z10/m TEI, A A
F.C=270kg/cd BRIR, BRI
F.C=350kg/cd Fvatvatbayvy)—¢
F.C=400kg/ed FWHEbILE, BEHavr -t
PC 8 #®  J7vviisstx@ERBT 5,
&k B RRAISHE fy=3000kg ed
@ = # @& &
T OH E O EWERESEHDOLTORROEBLEME UL, HELE
ROA—Av4kERLT230k/ P E L,
wOW B, BEEERAASHTO HS-20 MRS h T3, Shizi
BT 2EHEELCEAOHEBTL-20% AT 5.
(Annex Fig7-12&8)
@ = o
BEAEXEZBWTILBEYE ( The equivalent static force method ) , EEEBEHE(R
BhoBHBEYEFLA-RREHE: ), BEITYE ( Dynamic force method ) ©® 32
OFELMBHORE, HEOBELZIS UL THWbIFTW S,
SEOWECHBEELSIN-AVv2, MOPT LGHOKE, BAXTFRMALE ( max-
imam expected acceleration at bedrock ai the site ) ¥ A=009F (Zonel ) &L
KEBER 01 &L,
7—3-2 BREZO>WTOEEFE
HMEBOHBES > THEDOWRRBHEL TR S, HBRBIHIHEYOYROKK
FHEHEBTO®MUCH 50
1) NEAEBRE
MIBR BRI WT, BEOBBHRELTOMBICHL T, BRRUBEHOL
MAZE Lo HL, MIMEREORANTABEREEBREEIN TRV,
@ hERERE
MR RRIE B LT, SBEOFLRASLICRBUROLHOBEYOFHEL HE
LB ¥7~K75+4500, K97+500,K101+200 =W THF<DXELL TH
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B # LA,
@ XBREUR

REBEH BT, BTN RBIZAZ T Girardot Bypass (H&i260m ),
Ibagud Bypass (B 110m ) OHERT La Linea ~Calarca IORE BRIz S
MMEZHBEI LI,

7T-3-3 HEXRZHSHFAMLEY
1) HEUEORBHTEIE-C, BRELICHEYSFHR-HEINL, ChODOEBRER
CHEAD-EAINZHEETable 7T-8~T—-10LRER TV, TOMHOER L2
Ti% Annex Fig. 7—-6~7T—10KRL
@ —fHeBERERTREY

HRUEOBRRFBEOT I LBE L YH BRI DA,

BT LR L > TEHRVEIRE CTRO L I MBS BON S,

KBS OHEGIELORBRCSI0T, HHELBHORYF M- LEHORE LD
BT s,

REBECRIELZEBAIRACER, BF, BBFHLERTEIC LB TEE, —F, &
BREFEOER, HrHLEeHBN, HEELBLIEET LB TE D,

BlibHZE RO MOPT L OWBEiZL D, BB OBE, BEYOBRBLEWTIL, =
Y7 ) - REESAEEN, OEREZENELCEFAI LW IFRESASZ LU LA, BAE
OFMEHRF 20 v 7 OBESHPS, BARMLRICRT ISl ot
EEH LA, CALOMBEDRERBREIHERIATWLS,

(1) &B=> 7 I — PEWRE (% 50m, 10.0m)
M Fvatrvatravy)—tE (%XE200m, 30.0m, 40.0m)

) 7a»sHEeE (H=5m, Tm)
av) #TREE (H=7m, 10m)
V) TRt (H=5m, 7m)
o) $EBav s it hwsiai=-t

W K B R’

LEOHRERUCHEDL, REHRBEIATW B,
B WHHEERBLOHEY
1) BT UF-RETIHEY
APEERMD Ibague ~ CaralcaflOLEHRIE K/ DOHT DI L 3HEOBRLT
WBRETH S THOEMT<VDOBBRBERETHEYR M- TEI-DHAELR
Bl
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2) B B

K754+500 (Quebrada Gamboa ) , K9 7+500 (Quebrada Losmarias ) .K101+
200 (Quebrada Perales) ®3MADMT<0HFiHL T, T LT Lombs
LERRCLIWBRY B LA,

CHER, MT<URE, BED, BHSORERERCHEEE, RFORSOH

BRHESC L D, BENARNY, BHESYESL, RACHEYRRELAbOTS
%o

1) K75+500 (Quebrada Gamboa)

COMARBEIZEOLIERZLIVHr BEIAABTTHY, RECT BRI
AD—2TH bo LAMEWHTITHELHET 540, B BHL T3 HHEY
A, o, BRYMSRNM-ZHBRASSL2ERL A&,

) K97+500 (Quebrada Losmarias )

COBEARETROBLREABMAD—2THY, BECZ I ndEOREXTL -
Thwde WMHEE, A-) Y /BRI VEBHEYERLCPCRUFAXRE LA

i) K101+200(Quebrada Peralis)

COMAREREDOREARBSAEL, WOBTRUBRRELThEM L AW
BThHbo X, SEGESKEVWH, AL ER Y SRAT 2852 6HT U
AR AEBCPCRIFABRUFBREAGELBLIREL
ramREunRmiBi g Tnd,

KRR
RO EeTR, BTOLERTINLENNI ST o400, BHEEOK
THECHERYELTRETH B, COELLL>THITA DB LW THEBO
RATHBIIZRELE,
@ *ofhoXREEEY
4 IH# X O Girardot Bypass O @ Rio Magdalena I LTwWAEBRE (=260
m )i oWnTH, MERTa Y2 ) — MO THERRRAETT o7%z(Arnex Fig.7-11)
cOBRFIVDIVZ Y- HBOHMESFED ORIz, Ibague Bypass CWMBERIZOW
<d, FEpEESECL URERBREBRALERLL,
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7—4 BEMROIAMEORS
7—-4—-1 BRBPUARER
1) PLEBRETOER
MEBECER LIS, BH, ALRR, SBLPOEI2HEL, BHECHUL
T ITEMOBETIHE: ABRRTFRE Tz owt TableT—11 0% 5 KR L%
2 KBERUBRHEC-STAEERETIORS
1) QGirardotl Bypass
EHBICHEB TR TD42H, YLRHE ER TV,
2) Ibagué 44 42
Ibagué »4 AZOBERREHRNREOSHTIILE, RE, B2 EA8L ., BRE
g, fhIl Bl T2, COBBEAHTAERNGEIEBOPRIZALLT
B, BE, BRECUPRE,LBRINKERE CHS (Fig. T-68R) EEHRETL
LT, 2V Y=t T oy JROBENRHEIA S,

Fig 7-5 Schematic Model of IBAGUE Bypass
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3) Coello 34 A2

BHOk 7100 ~Ka? Tm Rz 76T 230 < UM R B 2 BUCHE S R S0
A AR, HMCRBERL R ERRRE, BEAE, ROEKLKSLEBR VL
LB MBS L TR D, Tbagué Wi/, Perico Wilfitic D BRIZED TH TV Bo TER
AREOHHBBERRBES TS, PRICBLLTRY, FEHBIRELPT o
Thwdo X, Wi, MBI T oTH Y —0SRFL, TORENEBHMELZ T L0F
BEhd, Lo THBHELTASBRETOBALY ) —BACSNTALESS B,
X, BB ERERESELIBIELTHY, CALOBRBINLCRBT OB SE
TH b BEARENSHL WA HBBR—~BU-EFHORLBAE L, HBRRI- L 5
TREEUSDE VR AVEDEFBHM, B EREL LT v KLKMHIZLL
BRLTWEY, KL 3BAYZTPTV, L3Rl s, AREOAHLTY
AHEBIER L LTREL T 3,

4) La Linea ~Calarca ® v — 25 F b

CORMOBHOHBRB L EURTAEMNCTHA IR A I OBHILLa Lineak i@ L
Twde COMBEBRRBERE, HRSLELERLLC, TO BT ALKEHE S
HERLCwb, CORTAKBIBLOM EMEKLKO ZHEHCHEILZHy AL
TEY, RO REELLDOTH B, COBMRMT D LBEF_LIN - -
BELALR, BTAUKER, 4MCESERL Ty 20 BAZL oTH, TOH
S81 5 mPEE bR o T AETbb Do # 0T, UBMRE L 35 Ak MEE b+
<D, HHOREYHRICLIERLES I,

CHOOHRBIEYERLAEEREBETAIM, Mot 284858 SHRKOEM
PBRELEDES, X, choOHER—-BEHRO ATy A FTL, AHEORENR
Bz, 2 TEBTEPLBNILKTEEREZ Ly

13) FSREEMATOERbE
1) BERAEOERDE

B EAEOHEMBTIL Table7-120 B UIZ5HHRTH 5o

a. HREYRR

Ibagué ~La Linea (O 3EHmOHEERERIETFEAFTOBALLTRES
Bed b, ERRLEENSTVSE, —BORLLEBRE K oTn 5o BIEMAL,
TR ERBEFEET 20, BE, BHOMAE cfMERE .
b. KEHHRR

Girardot 714 /1 2® Rio Magdalena ¥ EF + AEHAB=ZREHES, BA, K
uENEEYERE L, REEEG (B, B8, YV ) BRBoTwE. Lo THED

EWRAEE L L TLRIFTSH 5o
Ibague @ Bypass @ Rio Combeina YERTAMARERNGEYERE L, B
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EHEUFRE TR0, B, BaArRDELSHERKRLTW D, BREBLL T

AL Ve
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 (50w 70m4-50m)

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

¢, Kml01,2 Q. Perales 170m (5 Omrt-7 Om+-50m)
2. Large Scale Improvement

Plan

a, Girardot bypass Rio Magdalena 300m

b. Ibague bypass Rioc Combeina | 110m(30mt50m+30m)

2) TOMOBE, BEyoL@hg
7uy =y g, B, BESESHERLTY AN, S 0REASLESC LY
LA FHLTWEHDTC, TOMOBR, BEYOEMBIBRL, HHlhEBerELL
W TH>D5,
@ FYAUHETFEBOME
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 07 '
Km72. 700 Landslide 730
b. Km76.100 ¢o
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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hiBUBEOD TR 72000 ~Kkn 72700 (“HEINTWS Y Ad vzl T,
WEBREELXTE, CORBOERORE., HRWHHORESBES AL,

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 1.5 -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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:wﬁﬁﬁﬁﬁﬁ%aﬁﬂﬁﬁmﬁmmsmzoby$wﬁﬂomﬁ%mgﬂ—ﬁﬂ"
LODESHELL: tOREROATMAROBIZEDd L,
1) RN BRROMN T B3 v
(@) Kn 71900~k 72700 v v 4w
COPVANMG, BUEOBT<OYBIZ LA EHELTCHEIALLOT,
BHRARNGRE, RENE, ARGRE, BERFELESOHL TY 3,
COMIBMEET, BHES S MERBEKEY b o T o MEBRER (BT B
ARBBOm~480mOFE100m ORI, BFBHRSLEEILIOT, BRIH
AR OMAEZWLO L FHREIN S,
b) Kn76100~Kn77.100d b v 4 »
COPYAAERBOBETR, ROFGLBRFEADERETH L, v vt
ESRARMRhmEH200mOERENS5 S LosEEENE, X, ACLS5zLa Li-
nea O OMELMOH6 O mOBRHL b O LM fEET N B,
2) REBEEREODZHTSZ Ay
(a) Coello A4 Rz =883 B b v AW
P AMBREESRATWRBEOBER, REFESrOBRIN—BREREY
HIATWE, ' WHINVOTERMCUGBOFEENEEINREY, XELMOWKE
Hicwbo L Bbh b, HOMLIZREZEOB VAR EBEREORLERBEWE
HEINB,
) La Linea —Calarca®WV— FPEEIZHS v i
METEGHELEMEGE»OEBRIN S, RARERRALERAE WS, ZHRE
HEWERTH S, La Linea Wi FOWMBEREEHLHD, tvA v ONEE
BV — g KRBT 5o
7—4-2 BFHFERLMEF ( Tbagué — Calarcall) ) OB K
H5UUPED T Melgar — Ibaguef, Calarca— Buga FIORBE K EL, N3 CHIBREETHHDT,
tOUR— b CREEALLCRETF ORI Ibagué — Calarca MIOEMEEE, REK
EHAES, BECERHLETZIENS W, Lbb ORIz T3RBV— Pl
LAtoT, BERRELL > THEBT ARMKBA LWL ST AR KERREL ALY
IS5, CEARTRMLBLICLBBETHE, R CRTOVERERLL TS,
REOLED S BT RUHEE, ROLBVTH B, IRV EEDTREFOH T,
Annex Table7 —4 WHR<HHA TV 2,

0 #F-<OWMBHET
EEEOKRIZL LTS, BTR0D S 7, BEeEML CHRERA Lz, BT

&Uoﬁﬁ,m%E$WBﬂMLf.T&T%%écmmfacm&<xm1$ﬁﬁm#
B, BEBHRIL . £CC, BT VOMHEXERL LARELET &2 RRT
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drainage well
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Section of a drainage well

Fig 7-1D Plan of drainage well

Fi, - Section showing hori tal
g 7-1 driliing B OTEOR

surfacedrain
of the corregatedpipes

Fig 7-12 Surface drain system
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Fig 7-13 Excavation

retaining wa (|

. Crib wo
Fig 7-14 A retamning wall for counterweight fills rk

steel pile

cast- in- placepite

Fig 7-15 Pile work
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5bDTHB, ERMBIRKOL>LLDTE B,
1) $#K#H Drainage Well
B < VA BRI TR BRBIKES— Y v Ve TG wibFRek S, sk
T4 (Fig. T-1082R) .
2) HEAKK=-Yvy
WF<OBRHOITREEEFRY , MBKEOET 223 (Fig.7-112R) o
3) FmEHEK
M RUBACAs AR RETACL RO A HAL, BRRIZBET S KXY
BhLic<+2 (Fig. 7-128R8),
4) i+~ ULpHME Excavation
BI<VBHEO EBOT<ULREHR LT AU RE x4 5 (Fig. T-138M),
5) LT ik®HBEE Retaining wall
WARYTRECHEEFBRFTDELED S (Fig. 7-148H) .
6) HFTIL Pile work
BA<DBHETRCREALAL, BTALDORHLFEE LS (Fig. 7-152R),
@2 FHF<DGT MBI (Table 7-158M]).
1) km62500~626800MF<y (LS—-1)izL Tk, tMEHETEZ Lz
Utk d iz, BMETMKOBEKERELRT 2,
i} Kn71770~722400H+~<D (LS~ 2)zxL Tix, EKkodKke, HEE
mORME, Gully »b0LPoR i 5
M Kn73670~739200H+<D (LS—3 )=l ik, HEEAkDOHKE LIz
FThROHERE T, HEHORBELTE o
V) Km75400~75505DH+<D (LS—4) izxbLCit, RMAKOBEKMER* &
2BLEbiz, BEORMEREYE T
V) Kn76520~768400DL 8 ~50MT~<DXMTAROBRIZLZME LAY T 5,
V) Kn77.830~780800DLS—6iT<0METEADOHEKE DD EORLATAR

Jo
W) Kn81.430~8L5000L S~ 70T <DIRIPOMLMLE LD, CGravity

Wall #&%ET %0
Vi) kn82200~828000LS—-8, BUKn97.730~97820DLS— 90T~

Dol cripEfhkoske, OVEORBLLEET 5, BHOBAD LMK
’ﬁfﬁf£5o
) Kkm10L350~10L550DLS—~10KFkn102860~1029800LS—-11
DT RUIHL T, BEFAOPEALTE S LIV B TROHFRLEROBA LY

kT A EER T
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X) kn106200~106280MLS8-12,kn106470~106540DLS~13, Kn
108570~1088000LS—14, R¥km112340~112520 OLS-15 O
T YETKRKOEKETI LhHEBMOUBEITLRAS, HEAORER I ¢
5

XD Kkn113000~1132000LS— 160+~ UBBERAKOHERLEKFER~Y v
S L EMTFAOIY ba—wxiFhd,

) Kmn119550~119650DLS—17OHMITRUIHMIBEKOERETE, OV
MmO RE M1,

PlEDTITHOEESY Table7-15CRTH, T ORCEREAL IE - B, LERDR
ODLDOThHd, TRUEZBELTE, ShEIOGIHAELED, EALHEIONLEL T2
EHRBETH Do

7T-4-3 BARMErLInI3EFRRETORETIR

ABDNBEHER Lo T, Ibague - Calarcalllicid 1 7 ot bi#1 i Eh,
500 @AFULOREHE, TAMETOMBIGERICRHREHREBER I AL, ThbHOEFE
REDHE(A,B,C)RbUREOHEHK(L , M, S)D 2l D5 2 CRG%X1Th -
T\ 5, (Annex Table7-2ZR) L ,MOERLE DB BB D RERSDOTHY, *4A, B
DEFEREERIECRELCS VT2 AEIEVLDEELBNS,

BRPET DL ARBEFEBATHALETCSH S, LA, LB, MA, MBIk F 3
SEWRIRLEBIRY BT DL, MIEOIR KTV LIbirD, (Table7-16 &8 ) &
N, BENHKRET, KBEWREELCEDLAE L XRLTVWS, SHAELH L OHIE
ToO#E, LEK2\Cit Annex Table 7T—3 ICRL TH 5,

Annex Table7—14WRLTVAHZLL, KENFEIRLACHEIR30@HEN5 D
1 9 BRI CHIATLIC A~ Th e DEvy,

KEVPETH LABIFAEESh, ARBIEIND FCHEEEND, Licds THOBHK
AW IETHZER LD e LB T NREBPACRBETELAC 5 EDS D Vi
BCHT>THEAKFHIhRELL R VS 5, BEACRBBOREMF, 55\ LE
ﬁmovf%ﬁxﬁfaamﬁ,uTmﬁE%%Hto

A0 1 BOREHER, B:40ECIBNORERE
LENORENTF T Annex7 —S WHRIOTHBMBASR L IR TV D, ZOFREAVDE,

Ay B4 7OEHRIC2VCORERTableT=-1TD L5 KA IhBoLiChDd, REHH
LnL5K, RIHIERTHREUBL TR o N, BENCHFTHS, Table7 -
18 XHRIOBAARTH D,
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Table 7-16 Freventive and Corrective Work Cost

(UNIT: $,000)

P i
_ Classification |Number rev:;rk:f 'Corrﬁgggge Remarks
Land slide 14 151,871 152,955
Fall 4 5,053 16,062
LA | Failure of
1) valley sidd © 57,830 48,937
2)| Debris flow 6 8,758 34,881
Total 30 223,512 252,835 (-) 29,323
Land slide 2 7,359 2,986
" gall 37 55,551 34,835
ailure 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 ) 8,147 6,754
LB | Failure of
1) valley side| 3 28,814 39,207
2) | Debris flow 7 8,735 13, 300
Total 16 55,743 89,561 (-) 33,818
Land slide 6 32,865 18,856
Fall 32 23,479 27,503
MB | Fajlure of
1) valley side 38 114,350 169,047
2) | Debris flow 8 5,335 41,145
Total 84 176,029 256,551 (~) 80,522
3) Total 210 610,526 831,185 (-) 220,659

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

2) Urgency of countermeasures classified as A.B.C.
(See.Legend in Annex Table 7¢2.)

3} The S and C classification are considered to be covered by
Youtine maintenance exclude in this table,

4) Preventive work is not considered at the places, No., 171,
172, 174, 343, 341 of LA, No. 173, 340, 342 of MA and 344 of
MB, where the alignment is improved in accordance with the
feasible solutiom,

Legend: The cost is shown by the direct economic cost with the

additional 257% of >vgrhead cost and profit,
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Table 7-17

Result of Comparative Cost Analysis

2 000 in 1980 price

Type A Type B
P.W. Cost With Preventive Work 358.222 214.312
u %  Without . 539,521 232.698
P.W. Balance 189,299 18.377
Note P.W. means the present worth discounted by 12%.
Cost without preventjive work is the total cost of
corrective work and traffic cost due to road closure
during the 20 years.

Table 7-18 Preventive Work

Economic Cost in 1980 Prices

($1,000)
FC 1C TAX TOTAL
1) Total Direct Cost 69.902 418,518 22,959 511,379
2) w/Overhead and Profit
1y%1.25 87,378 523,148 28,698 639,224
3) Supervision ‘
2)x0. 05 4,369 26,157 1,435 31,961
4) Contingency
2)x0. 05 9,175 54,930 3,013 67,118
5) G. Total 100,922 604,235 33,146 738,303
6) Detailed Eng.
w/Contingency 4,806 28,773 1,578 35,157
3)x1.10
Total 105,728 633,008 34,724 773,460
Economic Cost 105,728 633,008 - 738,736
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E8E HRHEIESR

8—1 3IZXAMHTEDHK
AEOBFHT>CT2 ik, BBEBERCTH 0, B, BF, EERE LR
GO MBRNHIFEBOMELREL L,
SHOOHER oY ET7D 19804 NHOBRFMBEHSOTLHEIALLOTHY, &4
Db EHEIMOPT L C T OB EHF RO P RBEOI v F VY 12 BEBATE,
TOHUMEHABRKPHHOMER L URHECRBELPHH»HTTORTY 5o FRER
DRMOAR S LCHEORA Y THROEBEBERLD AHU-FE > THHIEA 3,

ABRABRROEHBIZL > THRENS

~— EWABRE(MR), HEBSXOEHEH

— COESHALTRIL-BAESH

— ABRAOES, TLT

— HAHAOHRBHT 2HER LA

BB LR OMEEIZ L > TR SRS :

— ENRECHBK, HE LI OEMBHBL T 3EHH

— EWHHEHER

— EHAOHBI-HTAIHEREMGE, TLT

— @ANRE L UHE

1980 £t ® Colombia Peso HMHEOMAZKMHUS § s LU BAHIZHT 2K HLRIAR
D) TH 5B

$ (4900)=US$ 1L00=YEN 22000

8—2 BBIBYR
TR TORATHAS YT AEBR COHB S TRESNALUYRHA L EEH - ELT
1 0%OIECHEEIR TS,

8—3 HMmGHK
AR THNONGERFI~nic, MATELF -0 oREINHEBHERRELY AT,

FRENOFILFEROBEMFO LI, BEXIFABO KM Table8 -1 KRTHD TH %,
Annex Table8—1K &k w7l ) BESHTiLCost Estimate Sheet LWork Sheet
@%fﬁﬁéntuao:®@$I$Kﬁm?acaﬁ%ﬁéhammxxvﬁﬁkﬁ?b
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Hourly Cost it Table 8~2 KR I N T\ Bo ENFMAL Annex Table8—2ICR T

Y TChbB,

SOURCE: 1) ACIC (Asociacién Colombia de Ingenieros Constructres),
“ Distribudores de Equipos para Construccién,” Enero 1880.
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123 Local Labor O®#£1X Table8~3 18, ZNOWHECFEH SN 5T EH B OMEiLTable
B—4kKRENT3B,

8—4 RMBSRY
PR #2 Ibague — La Linea FIRETOMBIE 2 ~ it/ BED AL A2DHTH B,
BRIBKbEVwLDEELLN D,
1. Calarca — Uribe
® 5 fh $110000/Hectare
I—b—E $300000/Hectare
2 Uribe — Buga [
HHEOHW 200 mBLADHE $110-150/rf
200 mPEDOB S $ 600,000, Hectare
REE- Ly BT 554
EHER ( REFi) $ 250,00 0/Hectare
th b $ 150,000/ Hectare

8—5 7OYzx¥ MEROHRAIER
BT OHEEREEORBELCLY LT o7
BUERAHRIHHEDO 22 P Table8-5-1 KARTHED TH 5,
1983EFEMS1 98 7TEFCHOTHEGEEHEL Annex Pig. 8 -3 KRIhTW%,
THRHMASERBEOEBK OV Tt Annex Table8~3 KRIh T\ 5,
Girardot 35X U Ibague »*4 AALDWTHLTHIZENRENR Table8—-5—2 8--5-3
KRl ThonTHEgHER Fig.8-2 8-3KEEh T\ 5%,
Annex Table8—4 (XYM %, %7 Annex Table8 -5 HEHBPHOE ERL T\ 2,
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8—6 HEHBMHEHER
HMHERMEOERL LT, BBYRFLRBERFTHLDEIRZODTr -2 H 5, —
o, BEESAETH D, Bo—oRBHNHNMETH 50
B—6—1 RYEHSMHEIROBYCH B,
— BEETHOHELLE v + & —VOER ( patching)
— HERKMB LU ANV A—  OFRRE X CHEAERIE
— By oGS
— BEv-X*YI7/OER
— L Oflt traffic services
8-6—2 ZHMHEIROMYTH 5B,
— HMETWORANTEL
— Hi¥Emosr—sv4
— BROSMvyF4+vI/BIUER
— T O i
1Kn¥ D OEMEHMHERE Table8 -6 KWRTED Th D,
thbBOHFMTAmnex8 -1 KET,

Table 8 — 6 Road Maintenance Cost per Kn

UNIT:§
Routine Periodic
Maintenance Maintenance *
ADT> 2000 11380800 187864000
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Table 8-1 Unit Construction Cost UNIT: § )

ITEM UNY FC 1e TAX TOTAL

General Work

1. Clearing and Grubbing M2 1,22 0.55 0.22 1.99
2. Stripping M2 2.55 0.97 0. 46 3.98
3. Removal of 0l1d Pavement M2 74.48 50,52 19.08 144,08

4. Excavation Common A
(Borrow) M3 18.93 9.02 3.45 31.40

5. Excavation Common B
(100m ~ 500m) M3 75.24 28.73 13.87 117.84

6. Excavation Common M
(Manpower) M3 17.62 78.79 2.91 99,32
7. Excavation Hard Rock M3 | 304.56 203.12 80. 80 588.48
8. Excavation Soft Rock M3 | 121.71 75.43 29,10 226.24
9. Embankment M3 57.59 34.20 12.50 104.31

10. Transportation of Const.

Material M3~Km} 9.12 9,81 3.68 22.61
11. Loading of Material M3 18.78 9.26 3.40 31.44
12. Crushed Stone M3 | 155.04 81.04 57.92 294.00

13. Concrete A (210 kg/em®) | M3 [1,117,17 1,228.91  93.22  2,439,30
14. Concrete B (180 kgfem’) | M3 | 981.15 1,016.63  70.54  2,068.32
15. Comcrete C (140 kg/em?) | M3 | 941.97  955.05  62.98  1,960.00
16. Concrete B mixed Stone M3 | 827.02 1,182.88 94.55 2,104.45
17. Concrete C mixed Stone M31{ 851.70 1,222.60 99,32 2,173.62

18. Concrete Placing H M3 | 405.06 410.02 83.62 898.70

19. Concrete Placing L M3 | 166.19 130.866 36.80 333.65

20. Form work M2 74.35 358.87 19.97 453,19

21. Scaffolding M3 21.30 111.96 5.27 138.53

22. Cement Mortar M3 1,203.60 2,444.94 131.04 3,779.58

23. Reinforcing Steel, ke | 19.71  33.10 3.52 56.33
fabricated

Pavement work
1. Subgrade Preparation M2 3.09 2.11 0.68 5.88
2. Subbase Course, natural M3 | 205.49 180.34 65.37 451.20

3. Subbase Course, semi- M3 | 332.15  264.06  92.73  688.9
crushed

4. Base Course M3 | 509.13 339.73 108.60 957.46

5. Asphalt Tack Coat M2 9,12 5.92 1.00 16.04

6. Asphalt Prime Coat M2 11.82 8.69 1.16 21.67

—147-




Table 8-1 (Cont'd) (UNIT: & )
ITEM UNIT FC LC TAX TOTAL
7. Asphalt Seal Coat M2 20.35 13.73 2.97 37.05
8. Asphalt Cement 5,233.50 3,063.20 563.17 8,859.87
9, Asphalt Concrete 906.51 580.26 133.87 1,620.64
Pabenment
10. Road Marking M2 19.12 91.34 6.82 117.28
Bridge and Structure
1. R.C. Box Culvert M 34,840.92 51,342.55 5,142.15 91,325.62
4.5m x 4.0m
2. Concrete Gravity Wall M 3,998.80 5,553.94 576.98 10,129,772
H= 3.0m
3. Retaining Wall H=5.0m M 10,187.19 17,259.11 1,594.41 29,040.71
4. Retaining Wall H=7.0m M 19,161.70 31,382.66 2,983.17 53,527.53
5. Retaining Wall H=10.0m| M 29,162.55 36,238.64 2,830.87 68,232.06
(Crib Wall)
6. R.C.Half Bridge M 26,478.44 47,787.70 4,065.46 78,331.60
7. R.C.Bridge L=5.0m U 293,014.00 459,890.00 43,517.00 796,421.00
8. R.C.Bridge L=10.0m 580,457.00 930,428.00 91,377.00
1,602,262.00
9, P.C.T-Bridge L=20.0m U |2,393,632.00 572,892.00
2,940,588.00 5,907,112.00
10. P.C.T-Bridge L=30.0m U [3,862,716.00 936,769.00
4,466,917.00 9,266,402.00
11l. P.C.T-Bridge L=40.0m U {5,208,537.00 1,267,777.00
5,756,870.00 1,223,184.00
12. Formwork for Bridge M2 97.46 465.62 26.09 589.17
13. Formwork for
Foundation A M2 662.75 262.74 131.%3 1,057.32
14, Pile Foundation #2.0m M 12,614.00 12,843.98 2,047.73 27,505.71
15. Structural Concrete M3 1,244.19 1,426.81 187.24  2,858.24
(400 kg/cm?)
16. Structural Concrete M3 1,160.19 1,313.41 174.64  2,648.24
(300 kg/cm2)
17. Excavation for M3 64.33 47.13 11.39 122.85
Foundation
18. Grouting of P.C.Cable M 23.37 92,90 3.73 120.00
19. Setting of Guard Rail M 992.55 1,463.27 126.32 2,582.14
20. R.C.Box Culvert M 5,727.14 8,872.20 827.45 15,426.79

1.2m x 1.0m
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Table 8-1 (Cont'q)

( UNIT: $ )
ITEM UNIT FC LC TAX TOTAL
Drainage and Side Ditch
1. Concrete Pipe ¢0.3n M 3.09 2.11 0.68 5.88
2. Concrete Pipe $0.6m M |1,053.28 1,266.6i 118.91 2,438.80
3. Concrete Pipe #$0.9m M [1,563.42 1,890.13 186.56  3,640.11
4. Side Ditch M 467.72 734.16 87.33 1,289.21
5. R.C. Catch Basin U |1,988.31 6,242,964 285.96  8,517.23
Preventive Work
l. Slope Protection A M2 |3,841.07 4,915.22 402.83 9,159.12
(Blok Type)
2. Slope Protection B M 17,471.31 8,605.95 746,55 16,823.81
(Leaning Tvoe)
3. Slope Protection C M2 414,76 590.54 42.89 1,048.19
(Frame Type)
. Rock Net M2 151.80 197.27 51.22 406,29
+ Rock Fence M [2,000.74 1,961.37 507.40 4,469.51
6. Concrete Spraying M2 54,20 53.77 14.52 122,49
« Seed Spraying M2 16.07 23,35 4,29 43,71
8. Corrugate Pipe @4.5m M 56,165.68 8,273.48 11,235.51 75,674.67
9. Concrete Gravity Dam M (8,230.46 10,979.61 1,170.82 20,380.89
H=4.0m
10. Channel width 4.0m M }6,149.94 7,587.05 570.25 14,307.24
11. Gabion ¢0.6m M2 148.32 595.77 21.06 765.15
12, Driving Sheet Pile M [2,673.06 985.89 944.53  4,603.48
13, Driving Steel Pipe Pile M |3,873.25 1,445.49 1,317.49 6,636.23
$0.35m
14, Sinking Well ¢3.5m M 17,009.38 33,995.52 3,385.03 54,389.93
15. Form work for Foundation B| M2 ] 761.96 231,94 151.92 1,145.82
16. Pile Foundation ¢3.0m M 24,652.14 23,167.91 3,888.35 51,708.40
17. Collecting Drain M 522.62 971.37 58.38 1,552.37
18. Drilling M 464.27 1,179.46 83.96 1,727.69
19, Driving Steel Pile M |1,943.35 748.73 655.33  3,347.41
H-200x200
Legend
FC: Foreign component expressed in Colombilan Pesos
LC: Local component expressed in Colombian Pesos
Total: Total unit cost expressed in Colombian Pesos
KG: Kilogram, M2: square meter, M3: Cublc meter, M: meter
U: Total unit or lump sum, T: metxic ton = 1000 kg

Prices given are for direct costs with no overhead, fringe and profit.
Prices are calculated for mid-1980.
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Table 8-2 Hourly Cost of Comstruction Equipment

UNIT: $
EQUIBMENT FC IC 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 DEK 3,348.24 868.07 553.27 4,769.58
4, Bulldozer D8K w/Ripper 3,756.48 973.90 620.73 5,351.11
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 350 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 GD600R-1 984, 34 255.20 162.66 1,402.20
14, Motor Scraper 621B 3,533.48 911.05 588.91 5,033.42
15. Road Roller, Macadam KD7610 399.67 105.62 65.66 . 570.95
16. Road Roller, Tire TS57409 580.22 153. 34 95.32 828.89
17. Vibration Roller &V90 873.80 230.94 143,55 1,248.29
18. Asphalt ,Plant BAI000 3,384.85 932.64 566.42 4,882:91
19. Asphalt Finisher §A35 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 Gemerator 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 1,274.44
25. Air Compressor 10.5 m3/min. 310.23 110. 84 234,81 655.88
26. Air Compressoxr 17.0 mw3/min. 487.51 174.18 368.98 1,030.67
27. Crawler 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 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 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 x (8 hours) x (hourly cost) x (6 days).
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Table 8-2 (Cont'd,)

(Unit: $)
EQUIFMENT FC LC TAX TOTAL
32, Truck Crane 10 Fon 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. Crawlexr Crane 23 on 1,857.26 488.20 307.77 2,653.23
35. File 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 Flant 60 T/Hr 3,567.12  1,152.16 1,790.07 | 6,509.35
38. Underwater Pump 10m3/min. 300.59 80.10 49.96 430.65
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 ¢ 38m 13.35 3.61 2.22 19.18
45.. Dump "Fruck 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. Pelt Conveyor 25.54 6.71 4.23 36.48
50. Concrete Blow up Apparatus 243.52 64.01 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

Hourly Wages

(Unit: $)

Classification Daily Rate Hourly Hourly

x Factor
Operator, Bulldozer 400.00 50.00 116.70
Operator, Excavator 400.00 50.00 116.70
Operator, Loader 400.00 50.00 116.70
Operator, Grader 400.00 50.00 116.70
Operator, Crane 400.00 50.00 116.70
Operator, Scraper 500.00 62.50 145.80
Operator, Roller 300.00 37.50 87.53
Operator, Compressor 300.00 37.50 87.53
Operator, Generator 300.00 37.50 87.53
Operator, Batching Plant 500.00 62.50 145.88
Operator, Concrete Mixer 280.00 35.00 81.69
Cperator, Asphalt Plant 500.00 62.50 145.88
Operator, Asphalt Finisher 500.00 62.50 145.88
Operator, Crushing Plant 400.00 50.00 116.70
Operator, Driver 250.00 31.25 72.94
Assistant Operator 250.00 31.25 72.94
Foreman 400.00 50.00 104.55
Carpenter 350.00 43,75 91.48
Electrician 400.00 50.00 104.55
Ironworker 300.00 37.50 78.41
Mason 250.00 31.25 65.34
Mechanic 400.00 50.00 104.55
Welder 400.00 50.00 104.55
Technician 400.00 50.00 104.55
Common Laborer 200.00 25.00 52.28

SOURCE:

MOPT

—152-




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 XG 14.00 19.00 2.00 35.00
Reinforcing Steel, deformed| ke 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 27.52 130.85
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, RC-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 Oil 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
Aggregate 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 dia. 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

SQURCE:

MOPT and JAPAN Supplies.
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Table - 8-4 (Cont'd)

Cost of Main Materials

{ONIT : $ )
Classification UNIT FC LC ‘ 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 16.00 190.00
Beeds KG - 61.00 4.00 65.00
Filler T 320.00 430.00 50.00 800.00
Explosive KG - 104.00 6.00 110.00
Cap Electric U 10.00 21.00 2.00 33.00
Electric Cord M 10.00 18.00 2,00 30.00
Form 0il LIT 40.00 148.00 12.00 200.00
Seel 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. Li] 77.50 26.90 27.80 132.00
Sheath 45 dia. u 48.89 16.97 17.54 83.40
Sheath 32 dia. U 35,52 12.33 12.75 60.60
Concrete Frame M 440,00 480.00 50.00‘ 970.00
Bentonite XG 3.00 6.00 i1.00 10.00
Steel Pipe 200 dia. M 440.00 5%90.00 70.00 1,100.00
Air Hose 20 dia. M 30.00 54.00 6.00 90.00

See Legend under Table 8-1.
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Table 8-5-1 Improvement Plans Selected (Ibague-Calaca Section)

Economic Cost in 1980 Prices

(UNIT: $'000)
ITEM FC LC TAX TOTAL
1) Earthwork 75,858 59,010 18,054 152,922
2) Pavement 34,279 23,506 6,651 64,436
3) Bridge 66,415 66,757 14,384 147,556
4) Structure 37,392 58,109 4,652 100,153
5) Total 213,944 207,382 43,741 465,067
6) w/Overhead and Profit 296,784 234,996 49,554 581,334
5) % 1.25
7) Supervision 22,091 5,523 1,453 29,067
6) x 0.05
8) Contingency 31,887 24,052 5,101 61,040
6)+7) x 0,10
9) G. Total 350,762 264,571 56,108 671,441
10) petailed Eng. w/Cont. 24,301 6,075 1,598 31,974
7x 1.10
Total 375,063 270,646 57,706 703,415
Ecounomic Cost 375,063 270,646 - 645,709

See Legend under Table g8-1.
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Table 8~5-2

Girardot Bypas Al-Bl Route

Economic Cost 1n 1980 Prices

(UNIT: $'000)
ITEM FC LC TAX TOTAL
1) Earth Work 15,868 9,061 2,779 27,708
2) Pavement 116,977 83,941 25,676 226,594
3) Bridge 137,875 97,603 20,787 256,265
4) Structure 14,814 22,890 2,127 39,831
5) Total 285,534 213,495 51,369 550,398
6) w/Overhead and Profit 383,574 246,175 58,249 687,958
5) x1.25
7) Supervision 6). x 0.05 26,144 6,536 1,720 34,400
8) Contingency 40,972 25,271 5,997 72,240
6) +7) x 0.10
9) G. Total 450,690 277,982 65,966 794,638
10) Detailed Eng. w/Cont. 28,758 7,190 1,892 37,840
7) x 1.10
Total 479,448 285,172 67,858 832,478
Economic Cost 479,448 285,172 - 764,620

Note:
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Table 8-5-3

Ibague Bypass A Route

Economic Cost in 1980 Prices

(UIT: $'000)
ITEM PC LC TAX ° TOTAL
1) Earth Work 32,408 24,319 6,778 63,505
2} Pavement 16,826 11,434 3,130 31,390
3) Bridge 54,605 52,253 11,884 118,742
&) Structure 27,507 41,829 3,382 72,718
5) Total 131,346 129,835 25,174 286,355
6) w/Overhead and Profit 182,353 146,837 28,754 357,944
5 x 1.25
7) Supervision 6) x 0.05 13,602 . 3,400 895 17,897
8) Contingency 19,595 15,024 2,965 37,584
6) +7) x 0.10
9) G. Total 215,550 165,261 32,614 413,425
10) Detailed Eng. w/Cont. 14,962 3,740 985 19,687
7) x 1.10
Total 230,512 169,001 33,599 433,112
Economic Cost 230,512 169,001 - 399,513

Note:

Land acquisition cost is estimated separately as 12 million pesos.
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Table 9-3 Vehicle Operating Economic Cost $/Km

(In 1980 prices of the Colombian Pesos)

Road Grade
Vehicle 1% 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 gsurfaced road.
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or a bus or a tractomula on the outside lane.

Table 9-4 Sharp Turning Curves, Existing Status and Impromements
Improvement Plans
Outside lane Existing Curve P-2 and P~3
Truck Tmula Truck Tmula
Inside lane ruc
Slow down Slow_down
Truck \ \
Stop Stép.
A
Slow down Slow down
Tmula T — —
Stop Stop
Slow down
Truck \ \ \ \
Stop
B
Slow down Slow down
Tmula \ \
Stop Stop
Truck \ \ \ \
C
Slow down Slow down
Tmula TT—— ﬁﬁﬁ“*-~\ T
Stop Stop
D Truck \ \ \ \
Slow down
Tmula \ \ \ \
Stop
Notes: A. A truck, or a bus or a tractomula on the inslde lane vs a truck

Traffic on the inside lane must stop and wait, then proceed one

at a time.

B. A truck or a bus on the inside lane vs a tractomula on
lane, or a tractomula on the inside lane vs a truck or
tractomula on the outside lane. Traffic on the inside
stop and wait, then proceed one at a time. Traffic onm
lane slows down to half speed,

Traffic on the outside lane slows down to half speed.

the outside
a bus or a
lane must

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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Note: (Cont'd.)

nor waiting.

C. A tractomula on the inside lane vs a truck or a bus or a

tractomula on the outside lane. Traffic on the inside lane

must stop and wait, then proceed one at a time, Traffic on the
outside lane slows down to half speed,

A truck or a bus on the inside lane va& a truck or a bus on the

outside lane can proceed in both directions without stopping
nor waiting.

A tractomula vs a tractomula. Traffic on the ingide lane must
stop and wait, then proceed one at a time. Traffic on the
outside lane slows down to half speed.

Traffic in other combinations ean proceed with no stopping.

Above "A" corresponds to "a" in Annex Table 9-23, above "B" and
"c" in Annex Table 9-23.

Improvement plans of P-2 and P-3 will eliminate all of the
"stop and go" and "slow down" at the existing curve.
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Table 9-5

Savings in VOC by Selected Year,

by Subsection and by Plan

($'000 in the economic cost of 1980)

Year Sub-section P-2 P-3 Sub~section P-2 P-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

1983 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 1,443 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.
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Table 9-6 Recommended Improvement Plans

(Ibague-Calarca Section)

Section Improvement Plans ($'g;8n;::i§.9§(c),s;rices)

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 P-2 3,189.-

10. K75.7 - K81.1 P-2 24,528.-
11. K81.1 ~ K81.6 -3 30,901.-
12. K81.6 - K83.5 p-2 6,268.—
13. K83.5 - K88.7 P-2 8,184.-
14. K88.7 - K97.6 P-2 9,954.-
1s. 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~

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