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DRI CH D,

F-L AT R T B

: : (Unit ; vehicle/day)
Route/Section Length Passengér Car Bus Truck Total
| . (km) | 1596 § 2005 T 2015 | 1996 7 2005 1 2015 | 1995 | 2008 1 2085 | §596 1 2008 | 2015
L Paraguart-Villarirca : SN SRS N KUV SRR ST
1) Paraguar( 206 die] 12 413123720 356
209

0; 1331395
SJAled 369l 3

8) Félix P Cardozo‘\’lllamca ]2
It Yebicuary - laColmena . § . |

9) Tc ry- ary

10) Yebie wary-mif-La Colmena

TR AR

D) axih e

iﬁ?ﬁ%&“ﬁmtﬂﬁiﬁiﬁiaruﬂb AIE I & RAEERH GG, Y 74 M TN
A5, MOP CHligsficid, el 2w TR20ELEALTE Y, B0l
Y=y MUIZERIEN ST D, X, BUE%E (Environmental Unit, MOPC)#i
PENOAB R T T 5 RS 2 U L Twv 5,

AR CHERTREFIPEER, LEoZo0ftH B L 2o, ko [#-2] 12
Rahbobdr ediknohl, Fikz, [K-3] i‘ﬁ"iflﬁ?ﬁfﬁ!ﬂ”[ﬁl &+ b
< & t Lf-_'o

#-2 B SOHR O BTRE LR

Geometric Criterion Yalue
' FlatLand . . | * Hilly Land
__Road classification - . e D 2AnN0e > 1400y
Design vehicle - . SR (Semi-traiter)*1
 Designspeed .. o JOOkm - 80km/h *2 o
S i _J___>2|0 m_ | =0m
>680m 1 S560m
Radius of horizontal aligoment ) 23080 2230m
Grade for vertical alipnment P T
Superelevation rates s
Nommalerossstope e 2%
Lane width : 2><3 Sm-?Om o
'§Eéu!dé}m‘dth et e '2X2Sm S
Total width of the road cross section ' 120m - CL
 Gradienl of embankment slope ; L4 th<2m), | 2(h>2 Lo B
Gradient of cut slope 112 Goil), 1:1{rock}
Standard Width of Right of Way 40 m (Paraguan - Villardca)
: 30 m {Branch to La Colmena) *3

Note - *#1 : “Norma” spocifies 4 types of vehicles: passenger car, conventional truck, truck, and semi-trailer

The dimensions of the semi-trarler, which is the biggest 2nd most importiant vehicle for road desiga
are also defined as follows:

ctotal width =26m

~talkength. =168m _

- min. radius of the outside front wheel whéa tuming =137 m
- nda. radius of the inside bick wheel when tuming =60m

*2 LA ddsign spood of 60knvh can be applicd in some special and limited soctions as exceptional cases.
3 ; The width of the “Right of Way” could be

b

reduced in urban aceas of in special limited areas,



*4: When other criteria most be required to determing, the standards of the United Statés and Japan ray
beadopted.
15 : In the branch section toward La Colmena, where the future lrat'f ic demangd mll be léss than 1,400
vehicles per day, the geomeiric criferia deseribed ia this table should be adopted; however, this
diminished naffic demand shoiyld be taken into account in the pavement structure delermination,

H<tim

H>20m N .
H>2am JPTR R ' Carrisgewny and shouldery ; Prved Ly dsphalt concgots

B-3 SRR R

(2) R o47 : :
FELTNMEBT BT TN INORMBE T ¥ SOBFAR, RE, AR
ATEW LA WBAROWI AT & MEUERILAT 5 1 4 W OAT R
AT o 72o TOWO TR 7 5oL TOR REFESAI & HERT L 220 (3K
—- 31 BH) o, U, RO, ISROBRERIEG S OMEI K E i,

$— 3 EERNZEEHACORBIRKG

River Name Design [ Discharge| Dischrge (Q) by Hydraulic Conditions and Remarks
_ WL | Capacity [Rational] T.ILM.
Arcoyo Tulio El. 121.5 55 | 4% | 55
Arroyo Tororo_ El 1382 150 106 | 148 _
Arcoyo Pirayuvy El 138.5 142 | 108 138 :
JAsroye Pachéng - | ElL 141.9 52 38 51 {The discharge capacily of railway structure is
- Jehecked.
Arcoyo Caundy El. 118.5 K 45 64 . -
Rio Tebicvary-mt - - | FL. 2065 | " 1,190 1,500 | 1,82} [ihe water level is regulated by lhe flood plain
' *%) : etorage.  Theexperienced  maximum water
level was EL 106 5 m on the flood of 1983 and
- 1994,
Arcoyo Tebicuary-mi | Ei. 8193 102 269 354 |The flood plain exists in the upstream 2.5 km of
(upstream) *) () %) |the bridge site.  Inundation W.L by the interview
was 0.2 m below the bridge surface during the
. R . flood in November 1994,
" JArroyo Tebicvan-mi | EL107.2 | 328 280 358 {The discharge is regulated by 2 flood plains in the
- HExisting Bailey ) (Y _ ) upstream of the bridge site.  The water fevel
ibridgc site ) [rises up by back water of Rio Tebicuary -mi:
Based on the interview, the flood water level
during the flood ini 1994 was El. 107.2 m below
lihe existing Bailey bridge.

Note :*- EL1193 and EL107.2 of experienced maximum WL are adopted as DH WL
1+ peduced by Nood plain
4 (3 will be more reduced by Nood plain

(3) EMUH R IR S iR Hi e |
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— 1) KowTit, 362 2OMH DT A0 0REE T TRy Clbd
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- Quarry site - Cerro Santo Tomas at Hector Vera (C2) Cervo Iapé (CY)
L Paraguarf (C1) 5
" |Rock type Granite Basalt family Basalt
Present condition Exploited Not éxploited - Not exploited
" |Available girantity Iridefinite Unlnown indefinite
Abrasion (A): 19.0% Unknown (BY:16%*

. (B):189% (C): 19% *
Absorption - 0.07% Unknown ]
Specific Gravity 2.84 psfem? Unknown

|cBr 128 (soakéd) Unknown
170 {uniseaked)

Obseivation

» Abrasion is Imnled tn the

» Rock material is white
gray granile heavy and
hard.

range complying with the
speeifications for
pavement matérial.

¢ Further tests of this rock in
the final design stage are
recommended.

s Quarry is now being
exploited by hand chisels
and hammers .

¢ Rock looks to be akind of

basalt with a reddish color,

{zirly breakable and not
adequate for base and
surface course material,

_fetis worth studying in

detail in the final design
stage to evaluate if useful |
for sub-base.

 Rock material is a black
and hcavy basalt,

sltlookstobegood
material for the pavement
structure,

Note :

I) * : Those data weré obtaingd in the study of Plan Tn.inglo in (977,

2) A, B and C in the abrasion test indicale the gradation of specimen according 10 AASHTO.

3) The results of the tests conducted in this study on Cl material are incloded in Annex D

4) The material of the CBR festis a composite matenial; {erushed stone: sand A-2-4)=82:8:10.
The value corresponds to 100% density of the Proctor test.
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FEINT & H TR 2 5SROI

AT

GO

v AASHTO @ THiEH SRRt A

PaAFLBT LI EPOHROBLN

ST bRV IR VOB IIG 1 0 RIId = LAY

B0 L,
FARS

BIVESIE IR 2 5. B3 A MDA L L2nE ORIz k-

REOTY [~ 5 J IR, TAZ7 7 M b2 72 )~ PERBRIF O

DAY D ATRICH D

EXRIS AL LD KEAETE, THERNTA

Nl A Lf\:o
#—5 K- LbArEEROA BB
Rigid Pavernent . . .

Assumed Parag - R/Tch.(58.5km) RSTeh.-Wiltarrical 24.5km) s Colmena-Teh 38, 4m) Total{izi.tkm)

Price ($/m3) | Thicklee) | 11,0008 | Thicktem) | 1,0008 1 Thick{em) | 1,000$ 1,000 §

Cement Concrete 135 28 1547 28 6,483 23 8,281 30,243

- |Subbase 404 . 16 2,641 15 1,108 15 5,724 5,480
Total (1,000% =R : 18,126 7,591 10,005] . - 35322 -

Flexible Paverncal -

- IAzphalt Concrete 1196 b4 68if 14 - 23872 12 - Tag] - 13556

Base ) 40.4 15 2482 0 18 1038 1S 1616 517

" {Subbase a4 . 15 D482 5 © 1,132 15 © 1816 5,830

- {ryine Coat 581 0135 357] 015 135 035 . 232 739 -
Sub-total (10005 )x-A - 12,177 5,792 7,293] 25262 -

" [Overday (AIC)=B 136 8 - 3918 i 2,256 [ 2,352 8,726,

JSiscounied B=C 8 % x Oyears 1,960 ) 1,129 ] 1,276 4,365
Total (£,0008)=F=A+C 14,137 6921 g569] - 29627 -

- [Daffezence of Cost L ) B '
R - F (10008} L 3,990, &30 1,438] 6006

(mrz/?» Mﬁﬁwmgm&
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: Type of Superstructure

Construction Span & |
Method Length(m)

Relative
~Cost _

"1 span PC-T xigid fravie box

2@ 425+

2nd Cantitever erect,
" 15 span PC composite girder Fixed timbering |5 @ 26=215 S
3rd - {Metal 2 span continuous plate IFixed timbering [2@ 425+ 1.08
- |5 span PC composite girder s @ 26=215 -
. 4th " 13 spas PC continuous box Cantilever erect.. |3 @ 72=216 1.66
5th 14 span PC continuous box Push oul ereclion |4 @ 54=216 1.46
6th |7 span PC composite girder Fixed timbering 7@ 31=217 1.10

(6) RIKAER AU & RO — b
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_ #—12 ELBREER . o .
Road Distance . Embankrment - Cut . From Borrow . -
Segment k| selected | common | tefal | m¥m in ROW { Quiside
Parguarf - Rio Tebicuary-mt _ - ' : N
X o Jons | ne P to-218 o F 097 f M1 ) 090 1o 100

.5 : :
Total 585 454 2 1 86 i 139 12 362 31
Rio Tebicuary-mf - Villasrica ' o : :
8 . .98
| Toial 193
La Colmcna - Tebicoary . - . o
|11 104 - 89 6 95 9.1 4 | 42 . &%
| Total 18.1 250 49 299 1.8 4 162 230
Grand | 121 897 t 547 1,444 1o | 122 682 815
Total . ) ) :

LI B 42
a2 i 5

s 98
158 1. 193

L

‘ - L Total Earthwork = 1,566 X 1,600
Noter ROW = Borrow pit in Right of Way _—
Outside = Borrow pit outside of Right of Way
“Selected = Soil for subgrade
Coinmon = Soil for embankaent beneath subgrade

Paraguari - Rio Tebicvary - La Colmena -
Rio Tebicuary Yillarrica Tebicuary Shoulder

~Subbase “Subbass. . .

U= 15em

CBR=6 | cpr4 CBR=4

where, A/C = strface and binder course of asphall concrete
Base = bas¢ course of crushed stone raechanically stabilized
Sub-base= sub-base coursé of natural gravel or erusher.run

-9 MEBANTRN.
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#—13 SR

) . Sectiont - Section2 - Section 3
© Flexible Paragoari - Rio Teblcoary-mf | Rfo Teblcuary-mf - ¥illarrica La Colmena - Tebicuary
Pavement __{58.5km) : - (24.5km) (38.1km)
Fhick{cm) ' § Yolume (my¥) | Thick(cm) | Volume (m') | Thick(cm) | Volume (m?) |
AsphaltConcrcte | 14} ST330 4 M4 p.aoe a2 ] 32004
Base il S S0 LT
Subbase o F 15 .. SO T % <
Prine Coat 0.15 045

Note: Asphall Conceele 15 for binder course and surface course.

KICHEHT

BB

LML E oI DRV LT L RTINS
#E--1 4 Eﬁi’i‘*\éﬁﬁ ﬁﬁ

(Paraguarl V:]Iarnca) Seccion |

W THESIRT R MTFO (- 14 ] WRsh

RC single span PC sing!e span Mutti
From 'lo Sqm) i 10(my i 15(m) § 20(m) i 28(m) { 30 (m) | Spans
Paragearf  iSapucat 1 0 1ol il ). 0. 0 :
Sapucal ~jCaballecg - | 0 i 0 : o | 9 !
Cabatlec " Ybytymd 0T T TS
Yoyyme " Punto Unido | TR TG
Punto Unido Tebicuary .2 i 0 -0 0
Total - 3 5 3 1 1
{Tebicuary - Villarrica) - Seccidn 2
Tebicvary  :tC.Madfoez 1 0 4 0 o+ 0 .0 .. 0.
C.Marifnez I Cardozo 1 "0 F 0 1 0 "1 0 0.
Cardozo - Villarrica 0 0 0 0 0
Total 3 5 3 1 i
(La Coimena - Tebicuiary) - Seccitn 3
LaColmena  No253+10 | 0 G0 doz2 fov i 0 B3 )0
No253+10 | No277400 I O i L3 2.1..0..0.0.
No.277+00 Tebicuary 0 0 i 0 0
Total 0 1 5 1 0
Grand Total 3 6 8 2 ]

I3 AEN %mkmé<\1y%%®af$otogneoMﬁ%$u

B, SRRORPEIFL, 1R

CODHHEIGROREN, DT ¥ 2 7 I (Rio Tebicvary-si) 12, b
—2i3 7 ¥ 2 7N I (Arroyo Tebicuary-mi) IXBEE 4 b, W, HED &
W 7 A TR & PCOSIEMORIPERIE. R, Pe D 2SR TCH S,

& ECOLINFIH L CLROHSI A S iz, S 610, fob Y BN
i D TR S RANAI T 2 BIOHIEI . B sy 2 JEiTE, U
TRIG ST S Rde Sod's & ROOMBRMAHE S 1, B 20k b LIS
| ERA TR (AN

NG FT7 4BV TH, i JI}}'{{;‘%ML?‘J\ HEA BROHRICAT 5 R AT
nC, BIFINE RS o, SRS RS bi"étlﬂ:ﬁ}é (IVA:
Impuesto para Valor Agregado) ah 6445, 2%, 1O EH LB
. . {9e—~1
5l dohtni,

B 1 QHEHEOMBEDL — 5~ LA TN 1
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L4 1 0EHO ISR BRI, RU, BRHRORSRBEIIE M L, Ao
ROb L ERNEE A L7 |

ATV 2 POERSTHE I TSI CEBEI RS,
- BEBRUHE3ECHRDL, '
COERTANII 99 O3 RS LA,

#-15  MHWD - BARALER

(Unit : UUSS 1 000

Finangizl Cost _ Feonomic Cost

Cost with | Ratio} Section1:| Section2 | Section 3’ | Total Cost | Ratio
L _1vA (%) Cost Cost - Cost | (%

Construction Cost 68,0549 | 700 | 282118 !° 150629 | 17,6316 | 609003 | 86.1 |
Environment Management Cost §° 1,5849 1 17 | 7625 § . 34811 ~ 3252 | (14409 | 2.0
Engineering Cost 9.241.2 | 56 25675 ] 139384 | 1.805.2 §401.1 | 119
Final Design 19918 | 2.1 L3612 1,055.5 3880 18107 | 26
Consteuction Supeivision 7,2494 | 76 1 22003 28829 1,012 | 6594 | 93
‘Total i 78,881.1 | 823 31,546.8 | 19,3494 19,852.1 70,7483 | 100

Land Acquisition 1,984.0 | 23 0 0 0 0 )
Contingency 14,7979 | 154 g Q - 0 0 ]
IFor Readjustment 19,2269 | 96 0 -0 0 0 ‘
Physical Contingency 5572 | 58 0 0 0 -0 :

[ Grand Total 95,8614 | 100 31,546.8 19,349.4 19,852.1 70,7483 | 100

Ko [F—1 6] e HRT2A TV 2 2 ORBFIHEO b & & L2 Eddreit
HHFCHDH, '
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16 PEHRRUBERBIERHE
: - {Enit : USS 3,000

Year | Detail Design |Environmentalj Construction | Construction Annual Total
Measures supervision | Malntenance

1998 18107 ... 443 S O] 22855

A0 ) o dses  asasee | hsere LT T 0 T end
2000 L6282 J...an9es . R S 22,6687

L2001 6128

200z | ess s 085

003 | e B

000 ] . . Y NP U -7 MO B
2000 ) e S RSN’ 75 S NS 0.2 S

2021 : ' ‘ 196.1
Total 1,810.7 17158 60,506.3 6,590.4 11,653.0 82,6762

- BB RAT

AMAOPCRBEERHAY IS RESRABEE LA Leaky
Yz ORI, FOBRBLEONABICIIE, BIEORY F IR E

%f%?f%&oko&%%ﬁtd&ﬁ AT SR, Lo  MOPCo [
PR 3 2 BUBIRA RUEREY (199 3) |4 SND R o] FIARE
CHLTHANTA /BB WwEFES It:,

RIFTRERERNEL, AN T 4 T LREERERAT 01 VO X 5 25t

T T ABRES R,

D) BUBESHL 175 A REHERA S TS TROBK B S ¢, $CoR
B idb 2R L 24 MLhmiéo%&WW?u AL, MR
DERUDPLRINSNERECH D, - o

n)ﬁﬁ SRR Y T A L Rz (O k &h%mo)mﬁ'i@

iﬂx?ﬁﬁ\mmﬂﬁwﬁﬁmwmw B, %ﬁwJ\4~r4~
ﬁﬁt7n)1/bﬁ%wmﬁ&WF“ GIns, |

i) MBIENRAA 77 A L T hilFu Y &%kmmﬂmwemmmumm
éh%%m?&%gmﬁkmiﬁof ZOMANOWIE, Hudh, AN&IGH. 5%

FLAL, KAFOBCE B - 5T 5 bDCh B, X, THEHNO
ﬁ‘iﬁ“ﬁ@ﬂ%’ti) Fhad,
w)4H/JNVﬁ@ﬁAfo/Lz$fH71/Fﬁ%WMWINﬂ§64t-
7 AESEARI I, HH ORI X o TSRO, ARISNOTLENF
BRIl RO, 2RO OIRAT DAUARORIN, KT O W etk
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