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#3.3-2 (1) M F ok 78 M Bt

LOCATION : AMOUNT- LOCATION : AMOUNT
: AND ROCK AND DEPOSIT -~ OF AND l ROCK AND DEPOSIT OF
NO. DISTANCE : RUNOFY NO. DISTANCE RUNOFF
fkm) - ' {1/min) (k) (1/min)
: int & (2,70 talus deposit of '
10 porn 4f20 ) mudstone : 1.2 . b6 20.36 slate 5.8
Padilla (4.40) talus deposit of ‘ :
gy | Peditte, mudstons. 49.5 0| o .m slate 20.0
talus deposit of ' : point E : '
12 4.60 : mudsto’nepo 90.0 - b9 22.10. slate 1.0
talus deposit of
13 4.75 mudstone 23.0 -T2 22.70 sandstone 0.3
talus deposit of - Alto choro
16 5.10 state 0.5 79 (27.10) 27.40 sandstone 2.0
point B (7.30) between slate : between sandstone
29 8.7¢ and its talus . 50.0 86 27.50 and its talus 28.0
talus deposit of between sandstope
3 9.38 slate 3.0 81 27.80 and its talus 22.5
' . Choro (28.35) between sandstone
34 10.18 sandstone 3.0 84 - 28.40 and its talus 9.0
' between slate
35 10.38 sandstone 15.6 87 29.50 and its talus 4.6
point G (11.60) talus deposit of San Pedro between slate
37 11.38 siate _ 13.8 86 | (31.90) 32.30 and its talus 15.0
Challa {12,08) between slate and S between slate
44 12.48 its talus 1.8 98 32.90 and its talus 0.3
Villa Espada between slate and Pto. leon between slate
46 15.40 its talus - 13.8 101 | (34.90) 133.8 and its talus 5.0
point B {15.50) talus deposit of ' " talus deposit of
48 15.70 slate Z.0 105 15.50 state 5.0
talus deposit of . point 1 (37.80) - ‘
49 16.49 slate ' 8.5 i KYRE slate 1.0
talus deposit of 18 de mayo talus deposit of
50 10.45 slate 1.0 129 { (43.50) 43.10 slate 0.8
talus deposit of San silverio talus deposit of
52 17.15% slate 7.2 142 | (49.20) 48.20 slate 1.0
talus deposit of o talus deposit of
53 17.35 slate 6.6 150 51.20 slate 7.5
tatus deposit of point L (52.40) talus deposit of
54 17.40 slate 14.4 162 57.80 slate 2.4
“talus deposit of int # (59.70 talus deposit of
5% 17.50 slate 5.4 163 po 58.10 ) slate P 0.3
: Caranavi (63.90) | talus deposit of
97 18,39 slate 4.0 1717 §4.90 sandsione 1.%
talus deposit of - talus deposit of
58 18. 34 state 33.0 178 66,90 " sandstene 0.7
talus deposft of .
59 18.60 slate 30.9 179 66.30° sandstone 2.4
talus deposit of
60 19.70 slate 17.0 180 66.40 sandstone 3.9
: talus deposit of
62 19.80 slate 60.0 182 §7.20 sandstone 3.0
. talys deposit of
65 20,20 slate 60.0 184 §7.60 sandstone ' 0.2

3 —18

the tera of investion :

from 13/9/89 to 28/9/8%




R3.3-2 ()M T AE W

LOCATION AMOUNT LOCATTON AMOUNT
AND ROCK AND DEPOSIT 0F : AND ROCK AND DEPOSIT 0F
NO. DISTANCE RUNOFF NO. DISTANCE RUNOFF
()] {1/nin) (i) (1/min)
point N (69.20) debris flow deposit taius deposit of
2o 72.90 of shale 1.3 242 98.70 mudstone 0.2
point ¢ . talus deposit of
205 76.80 shale 0.2 295 98,05 rudstone 7.2
talus deposit of talus deposit of
224 82,60 sandstone 0.2 299 93.70 sudstone 9.4
' talus deposit of talus deposit of
226 83.60 shale 0.2 300 166. 10 mudstona 0.6
Garrasco (85.10) talus deposit of talus deposit of
253 90.20 shale 0.2 302 100.60 nudstone 5.4
: talus deposit of
259 90,35 shale 0.2 303 100, 80 mudstone 4.5
: taius deposit of slope failure of
256 90.50 shale 1.7 304 101.48 sandstone 90.0
. between sandstone
259 91.00 ‘'shale seepage 306 102.00 and its talus 3.0
264 91.60 shale seepage 308 102.40 mudstone 1.0
talus deposit of talus deposit of
266 91,70 shale 8.3 10 102.60 shale 64.0
talus deposit of talus deposit of
267 91.80 shale 0.4 312 102,90 mudstone 1.0
270 92.50 - sandstone seepage | | 315 104.20 nudstone 0.8
. talus deposit of point U (104.30) | talus deposit of
271 92.5% sandstone 1.0 316 104.25 nudstone 3.0
. _ between mudstone
272 92.7% mudstone 198 317 104.35 and its talus 5.0
talus deposit of
213 92.9¢0 shale seepage 318 104.59 nudstone 2.0
talus deposit of between mudstone
274 §3,05 sandstone i.0 KYA 104.70 and its talus 45.0
point § (93.40) talus deposit of point V (107.70) between sandstone
275 43,30 sandstone 6.0 338 108,90 and 1¢s talus 0.6
' talus deposit of Bella Vista . deposit of
277 93.65 sandstone 5.0 347 | (114.00) 114.00 landslide 7.5
talus deposit of
219 94.50 sandstone 6.0
talus deposit of
281 - 85,75 audstone 7.3
between mudstone
282 95.480 and its talus 1.2
283 95.90 shale 0.2
point T (96.40) talus deposit of '
284 96. 30 mudstone 0.2
286 $6.50 mudstone 0.2
. talus deposit of
288 96.90 mudstone 0.2

310

the term of investion :

from 13/8/89 to 28/9/89
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BY., BUBELIRERESERIA TN S,
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ALEHEAO® 20 P RERRE BT ANMMAMT ) HBTH 3.
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ELOMMTRD THB.
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2 RENE K & W, | |
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WEDELZAZDHIARNYVDEERITAHETEL TWHWEND., W KH#E

REBCRIR YT SR EEN. .
COBMESRBEAOHCHE 200, HHVEERCE TET 2B
HET RO Z 20 ERATHS. | |
BLBEETHLLThE. ERHBECSALREEE A 2WE 20, M
BOLTHAEELRHTHBESS S, REGHL VLT X T3
LTh, 2OMS A LD EBWRIRTETHSAKEST., RIZOMT XD
WIET & RIET 5 LB 5,

THHE (e |
TERERHECHERBLLAREELDPEARRE-KCTHEZMLASLS D
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PREZMESMERENTNS, Y7+ TCRAMLBORREMIETIEES
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BROFMEEEZ+ACHELEDNS,
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BLELOTH S, COMEDBZREMFORTOLEE. choED
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FMBEMIKI L, A~RELTESY LHIBKOWEARES 5. 2R ch

A CHBEOFERERTE RV, BESEL BB HAE ST

A

K+ B, | |
HBOP RS LA T BEARRTERN LD LSS,

o THBHE M BREBRE L L TRALEMUEST LR ThaL.
CRRHEEBOMEREEAETRT.
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pE | owmm | mE |wRE| B
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I ] 1 0 3 0 5
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BRHOLEKOMMICED 20 A 1% TH 5., &M 0N EE R OEE
100~30mBELERT., BRI~ 30cnBBE0ABIREBRIhTVEZHLODY
Py 22BN TFhLEBLTBIETEREBEHLELTNS,
ERBLANOMEBInEES. £<CHTEBERBALS S,
foT, HEEEE I OLOHS WP BT AED TN 5. |
HERE. BEHE. BRSEHOURFLUERTLHY, o> bEREEN
H3@mThad,

ZHSENd2 (F~-D) . No92 (F—G) . No248(F — N} WHEBET 2,
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ZOHL, RBLPOBEBRLTWALOHZHER,. FRLEHOBRE»S
OWAKRIZIGEF. BEGH»0EARKLTV2L0U3MEHTRLE L,
FEAREWTOh DL 108 /minl TOFKMIBI0EATCE£EDTIN %
HO TS, |

BADOHEKRETT O NoL2H A K N304 DI0E /minTH D, 508 /minkd
ToWARS BT, 2KOWI%TH D,

FAKEO S VSR ERICI D B, Noll~Nol M i BYEITH >
METH s,

No5T~NoS9Mi S b WA BB L. chHENBOREREE > TS,
BBz ZLRVLOO. FBARMEOEDT MBI > I NAND L F v
VeOl, 72AbL AT a2 HBLUAZ20ELTHS.
cholkal, BERBEBORBTLHTHS. BARMILE BEELEE
THD. PBEVAY LT REKABENEELEL T 5,

R—Y v HEER

Kty FHEER, BEMESBIC BN TH 6 REML L.
RIEEEWST.2mTH B,
BPBR>PVWTHEEEARRAIE/ML., SR CEa 728U T, —#F
SRBRULERBEERL 1.

HERBERI G RRET.

1Boring Ko.}Location | Geuingical Type  iLength of ;Standard Wnconfined 1Specific

:
: : ! Wrilling !Penctration Test !Compression Test [Gravity Test
: V(R v {m) | (Tmes) | (Pece)  (Piece) ;
boop 1 0.9 Talus  ( Quatermary )i 10.8 10 ! - ! - :
g - - - -
' p2 ! 8.9 !Slate { Paleozoic } | 15.0 ) - ! 2 ! 2 !
- et !
'op3 ! o37.8  islate ( Paleozoic ) 155 | - ! 26 ! 26 N
H s - B s :
top4 1 81,8 Yeathered Mudstone | 155 | - ! - : - :
: H : { Paleozoic ) | : " ' ‘
oo oS Srosos oo - -

Y ) 105.2 Sandsteme { Hesozoic )| 15.5 | - ! 5 ! 5 ;
i e R S --- ey -1
' P ) 112.2 !Weathered Hudstone | 15.1 | 15 ! - : - !
1 ‘ i ( Tertiary ) | i ' v '
e I e i ymTmmm e :
v Tatal - - I 2 ! 33 ! 3 '
H : ' 4 ' : i :




4,

1

(1}

(2)

(3)

T

P17l (10.6m)

EX NN 9A»A7ﬁﬁmaﬁgwgﬁ%ﬁ&k$MLto'%ﬁ;o

10.6m L U 72 25, ﬁﬁkﬁﬂéb&@at,
BEOMMAELHLL, b Yy PARYL NREDTH .
Nm@ﬁmmxﬁm? Fﬁm&ﬁﬁn9~m%7b\mumeifu%
~ T LKTTH

P2 (15.0m) | |
AT+ v P OB, H1.2kn ORATEMU £, 38T H N B 0
BEThD. REGCTHRBELRETH 5. BUCBASREL TV 3,
corw, HERBENEOY»2RMLABSLLY- 1.

P3F (15.5m) | o
AT TN ILEYEF 271 2vOEBPHET. SEBOREE2HE
CEM LR, KA THERECHRBLEChE. ANORBLANLL, BE
IR 263K R B

P47 (15.5m)
FILBAZA20MW2.6kn FETCEBLE., NBEBEIEEBORETH 2,
IREBECRECTHLIHN, BABEATBILA N, Ny 2 —OITETHER
Hhad, BM2BABELIRELTNS.,
AhRBREHI Bz TELRL .

P5FL (15.5m)

AL EAY v U5 OBTS. dkn FECEML -0 HEBDEROBDET
bo, RE~HAKBELREL, W CEDTRFECHS, FTHEGERETH 2
B S 30~ 40onD BB AKEL TVS, FHBARSRET 25, Tlu
WHE 72

HERBREM S ANABAC LN TE L.
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FREARI»CAS O ko HFECHEL . MEFUBZREOBAE T
Br. FEEEBUSEL AL, ML T s, BRI BEEE LK
E5 5. |

WEALE TR, NERA S REMER60~804R T, BARROD T
MG B E L 20,

HERBRER

BRARABERIES 42 KRT, |

—HWEMSRRIEP 2L ORMKERE. 28, PILOMIRE. 2688, %
LIPSAOPEBYE. BEMEOVTHEL . EHAEE. KBy
SRl BELLERERCH2 S FHERBERILEEERSN D,

"2 A P EERBE (ke/cn?) AR E

fﬁut*ﬁiﬁﬁ 250 2
MRS 530 26
FrEERD A 640 5

BUMRIEE. DAL ORIEEC L TE L MESRAZEEEHT 20
BEHD.

WSR-SV TP | RN, BIU6ORILREINEEOHEE &
> TRz, .
P2~POEORBELRBERL VW THRS4-3 BBSHroTHEh 2 YIE
EHEBEL L.
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#3.4-2 B BREE

BoringHe ! . L M m ! m 1 % 1 M Lo 1
‘Geological Type; , 11 Talus iSlate {Slate 'Weathered !Sandstone :Heatheréd
' ! ! " ! | \Mudstone | 1Sandstone
i (N}
i 1

1 1 . !
(quaternary)|{Paleozoic}|{Paleozoic)| (Paleozoic)_ | (Mesozoig) §(Tertiary)

{
1
[}
|
1
1
1
1
1
1
1
I
|
t
1

i
|
L]
i
i .
Humber of Test | _ 1 R U] , 2 ) % ! 0 ' 5 ' 15
i —_ —— ———— - _
! .
: i Max, 4y 178 : - : - i - : - P 115
1 1 . 1 — _—
1 1 i : | 1
! tH-VYalue Min. 4 23 : - | - I : - 148 !
: |( Tines ) ! :
'Standard ! fve, 4 82 - - 0 - - 1 o8
(Penetration |- _ !
1Test ! Hax.  iF 4.8 , - - ! - : - y - 36 ]
: Fatigue T - - - -t
i | (Kg/cm2) P N T - S S S 2% S
] 1 1 N e ]
1 | ] " 1
: : o X R T S A S N S
| - ——— ]
1 1
! L Max. ! - Y R Y R L
' 1 Breaking - - -1
5 istrength Min, - Vo1 b 290 - ) - P 45T ) - !
L J(Kgfem2) - - _ - i
lénconfined ! \hve. 1l - R+ L B - Io63T ) - '
[Compression | --- B . - '
"Test : Max, ! - R T - 5 R
\ 'static Modulug!~-mrmmrommmee e J
! lof Elasticity !Min. i - Vo213 ) 488 ! - P4 - |
; 1(Bgfcw2) ' - :
E (% 10,000 } JAve. ! - Vo263 ) 125 ) - = B - !
— - ]
T 1
' . Max., |1 - Vo282 ) 28 | - Ve ! - !
: 1Apparent et o -—-- :
! 'specific Win, 1 - 3} R > R X SR R
: [Gravity ( G ) joem-mmemmenes — -= ' - !
1Specific ' ve, 11 - ;o282 7 s - P25 - '
iGravity Test | e e — S
! : Max. |} - Vo280 0 281 - y 2.4 - :
i PBULK DENSity ommm e :
' H{Refem3) WMin, 1 - A I N - V23 ) - !
! 13 [} e e e e ——— ———— _
1] ¥ 1 ]
: : hve, 11 - I L T N . - yo2.41 - !
s e e e ]
] '
! nternal 1l | : : : | !
;Assumed Design Friction AnglelDeg. || 43 } 30-45 ) 55-65 § 20-30 7 40-5 , 0-15 |
;Constant e - -t
t [} t
! \Cohesion { C )i¥g/em2 |} 0 -5 | 10-20 | 40-50 | 10-20 ) 20-40 | 53 !

Hote:
Deg. (P1)= { 15%N }*#(1/2) + 15
C(P6)= 1/15 * §
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£3.4-3 HBRARL I2DHHE

i Grade of i Modulus of ! Coheslon | Internal Angle |  Selsmle i Rebound by :
i Rocks i Deformation | i of Friction i Velocity :.Schmidt Hammer

: oo (Kg/cm2) i (Rgfem2) {Degree) . P(Rg/sec) |
H A-B . More Than \ More Than | i Hore Than | Hore Than '
' ¢ 5.0 x 10000 | 40 : 55 - 65 : 3.7 ! 35 :
PTETT T oo oo memmommRene f""“‘"‘"“‘"“‘“"““““““““‘““; ““““““““““““““““““““““““““““““““ :
: ! 5.0 x 10000 ' H _ : H
: C(H) : to 140 - 20 40 - 55 P37 - 3.0 36 - 27 !
: 7 2.0 x 10000 ) : ' : H
o T T T T T T T :
: V2.0 x 10000 H : : !
! c() : to 4ozo-10 | 30 - 45 P30 - 15 ) 27 - 15

: 0.5 x 10000 H ! ' :
o o !
: ! 0.5 x 10000 : 3 : H Less than H
: c(L) H to 10 - 15 15 - 40 1.5 - 1.0 | 15 !
: ! 0.2 x 10000 | ! : ! '
oo :
' D S 1 0.2 x 10000} ! H : '
'(Sandy Soil) to ' 0-5 15 -~ 40 Co1s - 1.0 - :
: ¢ 6.01 x 10000 ! ' : . :
F T T e TS mTTmTT mT TTmmee :
H D H Less than H H 1 Less than ' oot
i {Clayey Soil) | 0.01 x 10000 H 5 ~ 10 H 0 - 15 H 1.0 H - H

From: "Rock Mass Classification”, ( by Kikuchi ), 1889
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FimE, ¥40. BEOHMBESoXES LI LEELCER2BTLEDICT
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FrOBTEHELLARLOZ W, EHIBER T2 PRETbhac il EN
T, ZORDULIFUIERFMETIED 25,
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a) - LI AR % 4R T 08

b) RSN

o) SR ORI

) ERREEWNSSD

o) MEHRPOUAMBAT+ATHE

) BB ORTMERIMER 2L

f) BPHBERERS 27 A LRy 2T A

iﬁ@jd@ﬁgﬂ\m&&waﬁﬁmﬁbfﬁﬁﬁT&gﬁgﬁﬁéé

DT, EORBENREDLRET 2DIT. W DPDHHE >V THE

BHBLETHS. CORMOBBRTOV =2 D74 —JE Y 1510
ik sE5rs2bicks, EROOMBRBLTE S E 0 RIREER
COARBOBTRE THSH. BEAEH>OCHER), bl & el OXE
LhbUTREERTNS, |

WAL B

HEEWR OB &
DFOBMECHT 2BALHBSNCIRLYBRI AL,

a) MWIEEY Y ¢ 7 OMMK Manual y Normas para el Diseno Geometrice
de Carreieras-SNC:PLF “Norma " & EXR) L —®¥ 2L >BBEIY
hidhshn,

b) BREBAU 2 EBOMBENL TS

)] WRILHTIHEHD L TH00R, HERBTE 2P X 0RELHM
MLizbDiZY 3,

d) HEOKRLD (HHMBA»S) FEREHMOMNMEBEORRTEERSL
TWhaze,

“Norma " ¥ %4 HA _ :
“Norma " @AY Y4 TOMBNERERCHEBIHT 2B OHENIEE
AEDTVD, BRERIL2- CRLEEESHBICKELTE OS8R
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siTohTha,

#4.2-1 “Norma " THEXhi-YURKSH

Class Traffic Volume Number of Lanes
0 15,000<ADT 4=<
I.A - 5,000<ADT<15,000 4
I.B 1,500<ADT< 5,000 2
11 TO00<ADT< 1,500 2
III 300<ADT< 700 2
iv.A -200<ADT< 300 2
IV.B ADT< 200 2

Note: 1) ADT is "Average Dally Traffic” at ten vyears
ter the date of completion of construc-
tion.

2) Number of Lanes 1is in both directions.

.“Norma "RERBWTHEShESNEERRI2-2 0B TH S,
4.2.3 JuvasbEBRORS L HRIER

(1) EBESH

A7V PPUIMEETRERT2bOLKRET 2L, 201050 D
FHIGENTHER (EREBIEEZZ23) I3 "Norma " it- T, BHEBEES
BRBEND, FRURERET Y S ALAT~H 5+ CRIELSIE &/ H.
ATFE~RYYEATME 6238/ HCHoleo L, 70V 22 MK
M _>ORBEAToNRTHWRWOTHAE, HEHNTHEEITL 500 ~
5,000 £/ BOMICHBEHERXAZLNTCEL, £, KA MNR MO
Bawor il B S 5.

coeEds, Tuvar bERE LRI HTHEY, E4.2-2 O
Class steep mountain®EAFHELCH L THEHAs AL, l
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(2)

(3)

ToYa 2 PEBCHTIBMBERIBERI -2 RATHLTVWLENWHE
onTid, #d.2-3 WEBIHBESOLLTREINATNS,

“Norma " DIHH

#4.2-3 QN O HOTEER “Norna " OWHAOLOTHD. ChikE S
B AEAMRE BT AR LA00THY, FoIw. NRMBIAK
BOBMEOER (AR ~F VY INAANSEDPRY s 2y ~22FE/M)
KM e RaAlEHBECHLDTH 5,

foEEMRE e ok
BABBRIBEONCSPOHBERBELZbDOBHRL.2-4 TH 5.,
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Road classification - Class I.B, very mountainous

Design vehicle . semi-trailer truck (WB-40) *1
"Design speed - 40 kxm/h
Stopping sight distance 45 m
Passing sight distance 160 m
Radius of horizontal alignment desirable : > 50 m *2
minimum : = 45 m
Superelevation rates desirable : <. 8 % %2
_ _ _ . maximum : = 10 %
Minimum radius for 2% superelevation of (minimum) - 300 m *3
Minimum radius without superelevation 1400 m
Grades for vertical alignment . desirable : < 68 %
maximum : = 8 % *4
K-value : concave vertical curves desirable 1 12
minimum 11
convex vertical curves desirable : 10
minimum : ‘9
Normal cross slope 2%
Lane widths 3.50m
Widening on curves for two lanes 250 m<R<300 m 0.4 m *2
(R = Radius of horizontal curves) 145 <R<250 g.7T m
100 <R<145 1.0 m
80 <R<100 1.3 m
65 <R< 80 1.6 m
55 <R< 65 1.9 m
45 <R< 55 2.2 m
Shoulder width normal 1.0 m *2
exceptional : 0.6 m %2
Total width of cross section >10.4 m *2
Width of side ditch 1.0 m
Clearance Height >5.5 m

Note: *1 "Norma"” has a category of SR (Semi-trailer), which
is eguivalent to WB-50 in AASHTO Specification,
but one equal to WB-40 in AASHTO's.

"(3) Items out of "Norma"" in this section.

*2 See, "“(3) Items out of "Norma"". '

*3 Minimum superelevation 2 % coincides to normal
cross slope.

*4 A continuous length of road with a7-8% grade must
be less than 400 m.
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" Projected Design  Design Hinimm Vert. Shoulder
Section ADT ~ Topography vehicle speed  radius  grade width
 (vehi../d) (o/t) (@ (X (W
Ia Paz-Cotapata >1500 pountainous SR 50 80 1.0 1.6

Cotapata-S/Barbara >1500 steep mountain o 40-(15) 55-(28) 8.0 0.5

§/Barbara-B/Vista  >1500 steep mountain  WB-40 40 50-(45) 8-(10) 1-{0.8)

B/Vista-Quiquibey ? mountainous €0 5 80-{85) 7.0 1.0
. Quiquibsy-Yucumo ? ? ? 35 35 .5 Lo
Yucumo-S/Borja ? flat SR 100 350 5.0 1.0
s/borja-Trinidad > 700 flat SR 100 415 40 1.0

Note : The values in parenthesis are for exceptional use.
7: They are not recorded clearly in the SHC documents.

BEE
HuaMEoMEAEF R A L. “Norma " WHESHB/NOKBIR2.5 ~3n
RLAZEREBHOTUELRZN, -7, BEOHELZLHHMOERKXE X B
CHBERERA2THA). Thbb, COLIREBORB#ELA I L, B
HEEBLInE 2> TS (£4.2-4 BR) .

RHEHEMRBOLER
EBROMEROEL OB P HBICKET S, “Norna " GBI HEEA
LFO4EInRKSL T2,

a) VTEHH
b} HHbFZ w2
c) KBMr3 w2

d) I bL—5— (ALSHTOOWB-5¢ 2 [{ L)
“Norma " . AMSHTOB KU R AORBBRE LB THEI WD H i
0kn/hDBEL B 2L ELHBROBEBOERAEL.2-5 2T

4 -1



. S R%ﬁ%mmabrrmv aammmmﬁusnmaaao_nm'
BLEIBBOMMMIFESL R, HBWAKLMGRERTHYE
(T aEAbbES L. THEROMASRY Shi. |

Eh. REOLZAXERRELINL -9 —HATATHRLS, K Y
74 7!—::BHé%ﬁﬁ&@ﬁﬁa@ﬁﬁﬁka‘ab\‘cﬁsﬁénfb\%J: BB OER
EBWNTREI R L—2—BERSATVEZ L bEBRIh Y hiZ bR

by,

F£4.2-6 A—TEHMHBLILOTLBELERNEE

Radius of | "Horma" . AASHTO  AASHTO Japanese  "Horme" “Norna
|
|

curve (SR) (WB~50)  (WB-40) (s/trailer)  {0) (c0)
5m | 3.26m 3.17 n 2.26m 2.42m 2.8 u 1.6l m
50 | 2.98 2.88 2.05 2.18 2.8 1;47
100 | 1.58 1.417 1.07 1.09 1.18 G.85
150 S I ¥ 1.00 G.73 0.73 0.83 0.63
250 0.1 0.50 0.44 C 0,44 0.56 0.43

Hote : See, Appendix 4-1.
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(3)

(4)

1)

>>>>;;;§(?>>>>>>

Lejand e Existing Roula
. T Route with Earth Work
e Routs wilh Tunael
“““““““ Roule with tong Bridge

L Momialn  Pass

Date

4.3-10 #HAEL—FOEEK

¥ 0 R
EOY—ARBNTHREETATIHEFLLCETTHE., P Y RAPHE
OBRUBPBLINSIENEEWLTHRIESHA BT AN,

WEOKR. M43-11EHLI-IRRL 2 &> CHHEL BERGAE 8%k
TAEIMRT AL UARTARTHECLBHS PR L 1.

KBL-POEE

RAVP(S) ~HA4 Y (V) RECRVBOVL—-FE2RET DI, &
BN RLAEAEREN -2 ETACLBUETH S,

HA v b3~KA 2 56KEMH
W—+3-4-5HBLU3-B5lthFhr—2 1. r—22LLTEHX
Nz, r—AL b PERLITBR - THEXhL, BEERBTEB L
G+ BIEFEL3-6 RFRENATNS,

#4.3-6 A4V 3~HA Y PSRBT T8

Case 1 Case 2
Road Length 2800m 280 m
Embankment 59,000 m3 - 275,000 m3
Cutting 194,000 m3 452,000 m3



(3)

Y21 RETBBLHOPRAEHELRBOLOLY 2AFBLN. &6
. cORMBIELALEA—TEIRN, TRABAR. F-21 (- b
3-4-5) BRALZBIRTHLEZERAGNE,

A Vb 2~HA Y b AR

Wb 2-3-4BKOL—F2-4BEAEAT—R3, ¥—R4ELLT
E#E s, MER” LLOA" . BEY LT bYAL" £#R/T.
MR AR RGT LD onTND,

£4.3-7T KAV 2~MA Y b ARBMORDE O

Case 3 Case 4
Road Length 4,600 m - 4,140 m (including 500 m
: of tunnel)
Approx. Const.
Cost Uss$ 7,705,000 US4$9,774,000

500mD b Y AL A LD — R4 OMBER IR RS HERBRA LS
— 23 Ln25%ltlmn, COBER, ¥—23 (W—}+2-3-4) ., T
hE+TOHOr —ANKIBRVWERTCHLEELSN S,

KAtV bE~HA Y TRH
F-A8Er—ABRNVN—PD-0-THBIUNM—bDB-TELTRENT
WBH, HEEZAMO P YR LOBASBRINTVS., HEBRITFLI-8
KRENTWS, |
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#4.3-8 HAVEE~RA VY TRBOFy—25 L7 —~26 DK

Case b Case 6
Road Length 1,500 m 1,280 m (including 450 m
_ of tunnel)
Horizontal :
Curvature 625 deg./km 360 deg./km
Vertical
Gradient - 6.5 % {max.) 7 % (max.)
5.6 % {ave.) 6.4 % {ave.)

5 % (in tunnel)

Approx. Const.
Cost 4,181,000 US$ 5,341,000 US$

(4)

2B OEBEN AR LRAES P TH 20, FESFECOMEOS
MR TG & DR . KERHOBE. HRSNEREN LR L > &
L OBEYMH Oy -2 NBEE R LHBERILL. LEOKXOME
DEBPCO L% HIABERBRL TN S,

5. r— 26 BYLBELVFHAR N VI BY AHFDE L BT 2
FTedHd. PYRLORBREESTTRTISERLELS>TWARYD., bU 2
NOAEAE SR TR T2 L HH L ERTHS.
mﬁﬁﬁ%%kamﬁéumpﬁ%5%®by$wm\%%®ﬁn%6wm
BWORHEL WY &> 2R AMEESI SR T THS D,

Dy —2OREORB IR NG r—AB LD BRBEH N, & — 25 T
FLLAVWHEEASATWAN, r—256 (W—bE-6-T) HER#EBX
KBISHAENWHHEZILPOBIDHEFILWRTH S,

R Vb B6~HAL b 8KH

KAV b 6~HFA Y bSRMREBELAVRBALERE DS, 12, KA VD
THROBEBIHBEL TV S,

KA P THERHUERSA VB ERSA Y MTOREE Y- AT. R4 2 b
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ELRAY R 8EMEIECHRY ~Ahr—28 LBSY B,
choDNERORBERE RIS ICELDONTNS,

#4.3-9 RPRoLE (KA M6~HAS v BKH)

Road Length 1,800 m . 860 m (including 250 m
of a bridge)

Approx. Const. US$3,015, 000 US$11,044,000
Cost

T A8OBATRBORBTALODIAA ML ET I D, r¥—2T LY
—~ZA8OBOBEB AN REZER T ARMBLAR VL., LizMoT, #—27
(A~ 6-7T-8) PCORMORLAVNRERY LTRRah 3.

(5) MMBRBLEHFRL - L OLLERFTIER
MTEXEEREAF ST 2L, H2ORBEOUPTHRS VML ~HA >
P CHEDShAIBRAOL~PEN—-P1 ~2~3-4-5-6-17-—
BTHd. iIBLN—FORBORUC TR THBA—F] LIEXR, O
BBV bR AL OHORB R EVEBE LS, BDERKEL TV A
H—-OHBEMREREY —VRFIL-PREERZEE TP LARG,
L Lagss, chit@dAEEtBCcIOMBIRRTE2, R L—
PEEMBBOLBERIZEN3-1B LRI RL TH B, £4.3-100
BB A N ERERBEOLRERLEY T, iBL—FDEI>BEAL VP
(8) ~MA Yy h(V) EMIZE o CHIEODERTCHAZ EMBABE 5,
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of bridge type
& structure

A

cost
estimates
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Bridge Horizontal Effective Structure
Alignment - width
Patuni N ) N
Challa N N N
Cascada P N N
Alto Choro-2 N N N
Pto Leon N N N
Cajones N N N
Chojiia P N N
San Silverio N N N
Yara {*) p P P
San Lorenzo N N P
Espiritu N N P
Carrasco N N P
Avaroa N N N

¥+  Bridge Length = 180.75 m
P Complying with the criteria
N Not complying with the criteria
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" Brackets

o

“

indicate the expansion rate,compared with the lowest route.
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Route @ @ @
Length of §d0m 395m 380n
Route
Radius of - 50m 50m 50-100-50m
Gurvature
Volume of 86100m° 39190n? 17200m°
Excavation
Bridge Length o 45 90n
Depth of 10m 12.52 300
Valley
Ease of
" Construction Easy Easy Not Easy
Rough Cost $ 1490 $ 110¢ £ 1660
Estimation
unit:$1000 (1.3} (1.0) (1.5)

'Selected Route’

Route 2

{45m downstream from the existing bridge)

Reasons for

Selection

1. Small volume of excavation

2. Lowest cost

3. Same ease of construction as route 1

. Brackets "( )"

indicate the expansion rate,compared with the lowest route.
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F£4.4-23)F x U ¥

Route Y @ @
Length of 620a 580m 4000
Route
Radius of 50a 50a 100n
: Curvature :
Volume of 357402° 223600° 213100°
L Excavation
Bridge Length iim §0n 110m
Depth of
Valley
Ease of .
Construction Lasy Easy Not Easy
Rough Cost $ 750 $ 880 $ 1570
Estimation
unit:$1000 (1.0 (1.17) {2.23)
| Route 1

Selected Route (15m downstream from the existing bridge)

1. Shortest bridge length
2. Lowest cost

3. Easy construction work
Reasons for

Selection

Brackets "{ )" indicate the expansion rate,compared with the lowest cost.
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F4.4-2(4) T A+ Fa— OB

~ Route @ @ @
Length of 300m 4605
. Route .
Radxus.of 50m 50n
.Curvatqre
Volume of 25770° 359000°
Excavation
Bridge Length T0m 50m
Depth of
Valley 12a 8m
Ease of
Construction Not Easy Easy
Rough Gost $ 980 $ 969
Estimation{ .
unit:$1000 (1.02) (1.00}
| Route 2
Selected Route {(?20m downstream from the existing bridsge)
i ]
1. Gentle vartical gradient (Refer to Note below)
2. Fasy construction work ‘
3. Almost equal cost
Reasons for fote:

The proposed vertical gradient of the new bridge becomes
Selection more gentle when it is as near the existing bridge as pos-
sible, because of the steep vertical gradient of the exis-
ting road as shown in ( }of the a2bofe Yigure.

1

Brackets "( }" indicate the expansion rate,compared with the lowest cost.
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Route o @ @
Length of 160n © 180m |
Route 7
Radius of
Qurvature 50a
Volume of 86470 23060n°
Excavation
Bridge Length 55a 30
bepth of
Valley
fase of . .
Gonstruction fasy Not Easy
Rough Cost $ 550 $ 610
Estimation
unit:$1000 (1.00) (1.11)
Route 1

Selected Route

. Small volume of excavation

Sgooth horizontal road alignment _

Easy construction work besause of shallow water
. Almost equal cost

e Lol D

Reasons for

Selection

Brackets “( }" indicate the expansion -rate,compared with the lowest cost,
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Fd. 4-2(6) ¥ ¥ YN A G

Route @ @ @
Length of 2800 2400
Route
Radius of 50a 50m
Curvature
Volume of 9980n° 42540°
Excavation
Bridge Length 40a 50m
Depth of .
Vatley 12,0 13.0n
Ease of
Construction Easy Fasy
Rough Cost | $ 540 _ $ 520
Estimation
unit:$1080 (1.03) (1.0)

Selected Route

Route 2 {30m downstream from the existing bridge)

Reasons for

Selection

Small volume of excavation

. Ho removal of houses

. Almost equal cost _
No problem for comstruction work

B L D e
. +

Brackets "( )~

indicate the expansion Eate.compared with the lowest cost.
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Route @ @ @
Length of 800u 760n - 430n
Route
Radius of 50m 50m 100m
Curvature
Voluge of . 17450002 1126600? 6734007
xcavation
Bridge Length 50m 60m 130m
Depth of 15m 158 30m
Valley
Ease of
Construction tasy ' - Easy Not Easy
Rough Cost £ 2470 $§ 18890 $ 2510
Fstimation '
unit:$1009 (1.31} (1.00) {1.24)
Route 2 :
Selected Route {50m downstream from the existing bridge)

1. Lowest cost
?. Smaller volume of excavation than route |

3. Easy construction work like route |
Reasons_for

Selection

Brackets “( }” indicate the expansion rate,compared with the lowest cost.
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_ Ro'u_te @ @ @
Length of 350m 300, 2150
“Hout
Radius of 50m 50m 100m
_Gurvature
Voluse of . 31240n° 1035002 2400m°
Excava tion
Bridge Length 35m 50m 100m
Depth of :
valley 15a 15m 20m_
Ease of
Construction Easy Lasy Not Lasy
Rough CGost $ 730 $ 640 $ 1430
Estimati
enit:$1000 (1.13) (1.00) {2.20)
’ Route 2z _
Selecied Route {40m downstrean from the existing bridge)
1. Lowest st :
2. Smalle olu f cavat th te |
3. Same e of tructi te 1
Reasons for
Setect
Brackets “{ )" indicate the P ate,compared with the fowest t




#4.4-2(0) 0 A 2R

T

Route @ = . @ ©)
Length of 1108 280a 265m
Route . )
Radius of 60-50m &%
Curvature : _
Yolume of 411005° 54700 423082
Excavation
Bridge Length 23n 10a f5m
Bepth of 5. 0a ' 5. 00 5. 0n
Valley
Fase of : :
Constryction Not Easy Fasy Easy
Rough Cost . $ 540 § 370 $ 490
Estimation
unit:$1000 {1.45) {(1.00) {1.32)
Route 2
Selected Route (30m downstream from the existing bridge)
1. Lowest cost
2. Smalle volume of excavation
3. Easy construction work
Reasons for
Selection
Note : % Use of the existing bridge

~x% S-Curve
Brackets "( )" indicate the expansion rate,compared with the lowest cost.
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Namé of Name of
Bridge River
Point (A} —
Patuni Patuni
Challa Challa
Cascada Cala Cala
Alto
Choro Choro
Pto.
Leon Quitacarzon
Cajones Cajones
Chojitia Chojfia
San San
Silverio Silverio
San San
Lorenzo Lorenzo
Espiritu Espiritu
Carrasco Carrasco
Avaroa Mula
Jihuata

TL4-3 SELRFRBOLLDE

Location of-
Bridge

R=50~- -50 m

250 m downstream
from exist. brid.

downstream
exist. brid.

48 m
from

downstream
exist. brid.

15 m
from

the same location
as exist. brid.

20 m downstream
from exist. brid.

30 m downstream
from exist. brid.

the same

as exist.

the same

as exist.

location
brid.

location
brid.

30 m
from

50 m
from

40 m

from

20 m
from

16 m
from

downstream

exist. brid.

downstrean
exist. brid.

downstream
exist. brid.

'upstream

exist. brid.

downstream
exist. brid.

Length of
Bridge

L=132.5 m

L=52 m

L=52 m

Horizontal
Curvature

R=B0 m

R=50 m

R=1200 m

R=50 m

straight

R=400 m

straight

R=50 m

R=50 m

R=5C m

R=60 m

S—curve

R=50 m
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