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F4.5-2(2) 24 7 (c) Ll R by A B S B

4

at road side

: ) Applicable . . )
Type of Countermeasure [1lustration Applicable Site Concition
o _ Grade
The spot where small scale of boulders
" Type 8: would fall, and sufficient road side
Catch Ditch H clearance is possible.
-—_j/,/‘\_f“"“
e o The spot where medium/small scale of
Type 9: B ° boulders would fall, or spalling of
~ Catch Netting pe o 1./ slope surface (type 4) would occur.
The spot where small scale of boulders
" Type 10: would fall, or spalling of slope
Gabion Catch Wall II surface (type A} would occur
The spot where midium scale of
Type 11: boulders would fall.
Catch Fence installed 1/

Type 12:
Catch Fence installed
at top of slope

il

The spot where large scale of boulders
would fall, and sufficient
clearanceis possible on top of the

slope.

Type 13:
Concrete Catch Wall

il

The spot where large scale of boulders
would fall.
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A_pplicable

Type. of Countermeasure I}listration Grad Applicable Site Concition ,
rade . '
~ Drainage on | Appiicable to the spot where little
. /. 3op of slope AR
Type 14; . seepage water would ocour,
Sub-surfa_l_ce Drainage n./m
for Lamdslide Sub-surface
drainage
e Applicable to the spot where
Type 15: . debris/earth flow would occur when
Gabion Dam Il it rains.
{or Debris/earth flow
' Gabion
Applicable.to'the spot where
Type 16: “hhqm“::;;:l:]ii&‘h frequent debris/earth flow would
Concrete Dam 1 oceur.
for Debris/earth flow o oo
o o
v Applicable to the spot where
Type 17: _ installation of clam{s) would be
Debris/earth flow shed H - difficult becaure of steep and

narrow stream bed and sufficient road

side clearance would not be secured.
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T _
BB AR ERELLER. REOCENS A TOHKMYEERM T 2
ClElLk, THhOoOMBREOPVWTREBLA KELDONLTWVS, HRE
LT, BEMS Y47 BRI AT, ¥RV 1 247, LHE&
TBR25 TORLES KRB MR,

4.5-4 WPy K MR

Number of Countermeasures

Adopted Countermeasure
Grade II location Grade III location Total

Type t Concrete Spraying . 8 1# ]
Type 2 ;tone Hasonry'Retaining w 3 - 3
Trpe 3 Concrete Crib with Concrete Spraying and Anchoring 1 ] 13
;;;; S Courele iching and Aachocicg. 1 2 3 -
;ype § Grid Type Concrete Retaining ¥all 7 1 3
Type 8 Catch Netting ) 3 0 3 ,
Type 10 Gabiea Catch all 2 0 Z -
Type 11 Catch Pence installed at road side ) 2 | 3“-
Type 14 Sub-surface ;;;;1-1&;9 for Landslide ¢ { 4
Type 15 Gabion Dam f;r Debrisfearth Flow 5 - 5
Trpe 17 Debris/eaf;h Flov Shed - 0 1 1
Total muaber of Countermeasures U 18 52 )
Nusber of locations having tvo countermeasures 5 1 6
Totel maber of Spots rouiricg coutersenswres a9 11 46

+ It was adopted to a peculiar location. (Refer to Table 4,5-3(1))
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#6.1-1 EREEAE

Fill (high-quality material) 1.5(H)/1{V)
cut Hard rock 1/4
Soft rock 1/2

- Weathered rock 1/1.5
Earth 1/1
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#5.1-2 BLRROWR:EHEWE

Type height Range (m)
Gravity 0o~ 3
Masonry (fill) 0~ b
Grid Single 5~ 7.5
(H/V = 1/2.5) Double 7.5 7 15
Triple 15 7 22
2) Yk

BEEZEARCHELLZSE, YERBEFLKELL ko129, EAXY L HH
LRBAEE. BEEBIUCEESRAZRUTUTONBRBRBEIAEAL
e

a) tT®WoEE

13}
!
o



VUERE S 3 LG
CHRAE n o= 172
i) Hs 7.0m
b) HE4LBOHA
2y 2y — NRKTEERR
A no= 1/2
#8 H = 10m
¢} BEOHBSE
22—~ PRSI EFR
e AN n = 1/4
e H=s oo



5.1.3 MR

fatamat k. “AASHTO Guide for Design of Pavement Structures, 1986”

BRI, CORIFHERKLDVWTHES. 12 KRLE,.

(1) i F 46 B

il P4 3501 200 14E o 2 1 78158 B4 56 FRL RO 2 k0 LOSER & L /=

(2) &FHAHR

WAREREL THMT2EEMNITRRHCHRE (20014 - 20106F) %%

5.1"3 a:r_j:{?o

#5.1-3 HEHRBEREER (20014 ~20104)
Vehicle Type {Vehicles)
Section - e o o
Passenger Bus Light Hedium Heavy Total
Car Truck Truck Truck
Sta. Barbafa 212,115 154,888 1,116,211 172,920 2,644,552 4,360,807
- Caranavi
Caranavi 58,870 18,031 210,107 31,735 1,425,347 1,744,040

- Bella Vista

<
!
oo



LR

e

3

B

uoISNIoUOYD

(v

3

S2SSBUNOW L J9ADT]

(€D

51U21013420D

Res 2-17¢E

S1U319134300

abouinag

(gn

13AD7]

(1

J2R07 yoD3I O 1aguiny [pInyonnsg

{on )

A

$507] AJIGDaDIARS
uBisag

UolITHARQ
piDPUDLS

[2A37 AiL[1q0HBY

(&)

(a8

(L)

suoloal|ddy "1 y'S T di -8 10101

snNpow
JUR1)1S8Y 2148D|2 (¥)
i0 )
SAINPOA JuB11153Y adA L 221y yoo3 .
1108 pagpooy 10 PDOT] BIXY 913304 ubisag
{9) () (2)
HgD ubisag potiad sisA|ouy

(8}

(tn



(3) BB B |
CORHPHETE. FEBOIS-KipS@EMEE (ESAL) ~OXERO L DHICH
MBME SN AR T 2 BBESDH 5, |
LaLa®S, K)Y 7TERBNTRINODRSRT ~2 BEVLD,
CHRHEEBCHUL A AORBERO T~ R RAT AL E L. (R
6.1-4 )

(4) ERE18 KipSE{H B ERE (ESAL)

#5.1-5 WART LR, R EEL SAMKRLE (ESAL factor}) &k ., 18 Kip
WA EEE (ESAL) @MU -,
Wic RIS KipS U BHE A FRoR &V ELT 2.

.w“; = DpXDuXWis

Do = HmoHEYM (Directional Distribution Facter)

EE.S ¥ A,
Do = B HHEHM (Lane Distribution Factor)

Wie = E25H18 KipG{BABhE (ESAL)

BREXKOEBY R 2,

T K HHIS KipB M E
YU IYNINS —HS5F 861,066
T E - Ry _ 409,645

(5) M 3CBR O #FE
BIE T OREHCBR ORFOLD., KENL LA LB 4 0Firoy v
yyyL, TERBRA TRk, TOHEREN5.1-3 R T,



#5.1-4  HEBIEES A
Average Ratio of Axle Load Axle Load Distribuiion
Venicle Type  Vehicle Weight Vebicle Wodel —-mmmmmmmrssmmmsomoosmoooosroms oo
front ¥heel Rear Wheel Front Wheel Rear Wheel
Passenger Car 1.30 (t) L—Uf_":}og 0.5018 0.4984 sty s (v
ol 1 2.8 ) ho 0.0 - 0.03 0.5813 0.61%4
Bus 13.80 [::U__] 0.375% 0,524 5 s
2 | e les] - 0-484 + 0,464 4.7248 9,052
Light Truck 3.50 (;‘:53 0.2318 0. 7694 5 $
od]zgjlio o - 0.76 1.5916 2.0084
Hediun Truck 6.20 (;q’, 01824 0.818¥ s s
17 3.5 qid +1.38 - 1.38 2.5084 2.6916
Heavy Truck 17.400 C;*%l 0.109% 0.891% 8 T
4 so b +3.22 - 322 5.073 11.927

Hote *

W = Yehicle Weight, § = Single Axle, T = Tanden Axle

F6.1-5 GRAT18 KipH{EBEWE (ESAL) OHE
Section vehicle Type Design Traffic(A) ESAL Txctor(B) pesign EsaL(A) X (B}
Passenger Cars 272,115 0.0004 109
Buses 154,889 1.568 247,513
Sta. parbara Light Trucks 1,116,271 0.004 4,465
- Caranavi ~ —
Kediuz Trucks 172,920 0.044 1,608
Heavy Trucks 2,644,552 0.553 1,452,431
Total 1,722,132
Passenger Cars 58,810 £.0004 24
Buses 18,031 1.598 28,813
Caranavi Light Trucks 210,107 0.004 340
- Bella vista --—-~rememommommmee -—--
Mediug Trucks 31,735 0.044 1,396
Heavy Trucks 1,425,341 0.553 188,217
Total 819,290

Note : ESAL Factors were devived from Appendix 5-1{1).
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B5.1-3. #ECBR D@5

End Point

P
&

Mg, 104

10%

L ¥ | 7% * {Design CBR)

% The section requiring displacement of roadbed soil
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R5.1-3 DL LII, [KWCBR ARL LBHdd o>z, (CBR=1.2
L2200 ThoDRBORMEE>VWTE., MB2AA L OEBOLYD
BEToOBRAEFTRAICL LTS, BMKRITHRE (EIRE) OCBR idiE
W, XoXRIDHEFEEANS,

(DA-20) X CBRa*”® + 20X CBRo'7° ]8
Dd

CBRn= [

pDda = E]RE (cm)

CBR.= EIRHEDCBR {&

CBRo= (BRI M + 24 0 CBR {H
CBR.= XRMK L OCBR {H

BRA&100cn , BRIREMN T2 OCBR {E410% (i CHRpMER
BEThHhaLHBENAE) LHEETAHE, BREOCR ot BnEi-
1= .

I K No48-No54 NolOd4-#& &
WML o CBR 1.2% 2.0%
BRACER T 2B EOCRR & 10.0% 10.0%
EiRE 100, Ocm 100. Ocm
BEBRXEHOCBR @ ' 7.0% 7.0%

(6) BFoOMMHEE (Glastic Resilience Modulus) O E

IR T

BEERCBR {HEZ WM RBILER T IRANIROLEBVTH S,
M = 1,500% CBR(¥)
B> T, BRI,
CBR = 100H &, Mg
CBR = 7 OIBA. Ma

1,500% 10 = 15,000psi

1,500 7 = 10,500psi

i
1]
1t



LR

LR O R AR, RORIZ LD RD 5.

Ees = KiX B ask?

g = Stress state

Ky Ke=# 8 RBHEE2%HTHE
Stress stateld RIBE A 4 ~64 VY FEMET AL, 15,0845,

KRB LOROEBY 5,

o o K K,

4% IR e 6,000-10,000 - 0.5-0.7
RN A TN 4,000-6,000 0.5-0.7
hrhOKDPESAFIRE 2,000-4,000 0.5-0.7

2T, K o= 8,000, Ke = 0.6 32 (BUBME CRRBARLMECHC
DEPBETEEISNS)

B> T BIEEEE

Eas = 8,000 X 15% ¢ = 40, 620psi

ttiéo
T KA # 8
THEEBE#HOMEHKEZEY., LEBBROHRSEHULLZKORIREYRD
Do
Ese = KiX 6 ga®?

Stress stateld REE % 4 V’)“U\_I:&:ﬁi'é‘éé:.. 5.0 243,

KB UK EHMEHR R LY RDEBYER S,

5 14



BN OB K+ K-

8 45 4K S 6.000-8,000 0.4-0.6
"o iR 4,000-6,000 0.4-0.6
hhKRSEESAFPRE 1,500-4.000 0.4-0.6

2T, K= 8,000, Ko = 0.6 ¥ 5 (RMBMHETHEANRZHEHc
DEABYEERIONS)

o T, BRI,

Ese = 8,000 X5.0°° = 21,012psi

ki b,

"Reliability Level " O®E
AASHTOT IR O &> REHHERIKLTWS,

#z5.1-6 Reliability Level (HESE(H)

Functional
Classification - Urban Rural

Interstate and other

freeways 85 — 99.9 80 - 99.9
Principal Arterial roads 80 - 99 785 - 95
Collectors BO - 95 75 - 85
Local reads 50 - 80 50 - 80

Note : Results based on a survey in the AASHTO Pavement
Design Task
AHEEBE, YEAORKER TH > T, KE TDIinterstate Highway ¥ 1=
4. ¥ h &Principal Readk OB T A2bOEEIOh S, TORMK
T, “Reliability " Z90% LU LR T 2EX LS M, SNCEWED
B BxEeFI T ELELTR.

(8) HEEEHIZ (Standard Deviation) D|IE

lhbHMHBOHEE, BH0.45L T 5.
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{9) “Design Serviceability Loss” O {E
AE. KORILVBEIN S,
PST = Po~ P

Po= Initial serviceability

Pe= Terminal serviceability index .

AASHTOT it . “Initial serviceability" (Po)it b HBMB OB A2
% . “Terminal serviceability index " (POHBBEBROBE,. 2.5 &%
nERERLTN S, |
- T. “Design Serviceability Loss” I

PSI = 4.2-2.5% = 1.1

Lir s,

{10} “Structural Number " DEFE
"Structural Number " J&. L0 RIW18 KipHEBEHE. W HH,
"Reliabiiity Level " . $BH(H 2 K% ¥ "Design Serviceability Loss” @
HEFRLT )20k DRDONZ., (PRYF 4 v 22 5-18M1) &
XX,

F6.1-7 MRERK

Seclion Np.0 (Santa Barbara) Mo.48 Ko.60 {Caranavi)
- Ho.48 - Ho. 60 (caranavi} - End (Bella Vista}

e~ mm s e o e e e e e

Design CBR of

Sub-grade 10.0 X 1.0% 102
Roadbed Soil {Subgrade) 2.9 3.0 2.7
Subbase Couyse 2.3 1.3 .0
Rase Course 1.1 1.7 1.5

ligte : The estization is described in Appendix 5-1(2),

(I HEEREOHRE
HFHE O "Layer Coefficient " [FRO@MBIPFR XN TS,
Eg] 1 0.44
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LB 0.14
TREK®: 0.1

QD FvA =y a7 4 vy bRsE
“Prainage Coefficient” QERHEF RO EBHTH D,

£6.1-8§ b=y ax7q4vayh (HERE)

Percentage of Time Pavement Structure is Exposed
to Moisture Levels Approaching?aturatlon

Drainage QuUallity—==m-mor- o ———— oo emm eSS TS m e TR TR T
Less Than Greater Than
iX 1 - 5% 5 - 25% 25%
Excellent 1.40 - 1.35 1.35 - 1.30 1.30 - 1.20 1.20
Good 1.35 - 1,25 1.25 - 1.15 1.15 - 1.00 1.00
Fair 1.25 - 1.15 1.15 - 1.05 1.00 - 0.80 0.80
Poor 1.15 - 1.05 1.05 - 0.80 0.80 - 0,80 0.80
Very Poor 1.05 - 0.95 0.95 - 0.75 0.75 - 0.40 0.40

HIBORRAMEL T, ARH TR0 2ERT 5.

(13) 422 4 1% 00 852
BEEXROALCIHVEEEINS.

: o
—
T
>

* Surface Course ~ * # 1 D

| .
P - P - - e . o O
o - - - (-3

°Nz % . T, > Base Course o o
! o o [- I o FS o ==Y

3 oo 1o - =) =3 = o o
% > o O o o o Subbase Course ,,j

<«

R =T = T =

Roadbed Course !




EBEABETFLLEE. MERREIXR1I DB LT,

#5.1-9  FHISHEA

Section Ho.0(Santa Barbars) No.48 No.60{Caranavi}

Layer - NHo.48 ~ Ho.60{Caranavi) - End Point{Bella Vista)
Surface 4 inches . 4 inches 4 inches
Base 3 . [ ) 6
Subbase 6 6 8

Note: The determinatlions are prasented in Appendix 5-1(3}.

(14)4% & _

HEIBMLCE., LROMBRRBEATRAZ 7 M UART AT 7Nk - 7 H
FAFRLBAOND., LALEBS, AT 70+ - A Y A& HWE
VD, BRTAROAMABIMARAZA T 2AREMB TR, &
FOLBELoMRLIELN,
WoT. AHBHBTH. MARBET AT 7N b E2ERAIRETHDE. &
o, REMCERAR2 ~3ERDAE (LEBBRETHT. ¥ 4b bR
WT) #Z 23~ XTH2., COBHMRUTOLEITHS.

a) AHEHEBREHLTWAAIRI~F U INMNSEE. 7A7 720
b ewAYARTEHBAhTWS, -, —EHHICBENTIE, 2%
NRI~Y Y IRUNRGI~RY y AP HOBBOY— 2V LD
BaADPOARHE NP XML TH-> CLIPLIMBLNEELSN
%, |

b) HMEBVWOEBHR-SOKE. BIEEE T2 CHEA2ET S, &H
EEmAsY Yo HMGE CHEAShLLBESRE. BEHRBRIC L TH
RS ARELSEOBRERFRIREI NV -FORIBBRIKC L
T. HEORESMESVWEATLEICEEF AN S,

LALARG~FRBWTH., BRERET UL DARBEASHENER L 1
25, (BEMNBOrROOFENM2ELEL 25)
SNCLORMBAOKR. 70V =2 rOHBLIEED LD, —ERT
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(PP OHBEE) tdack L,
BRELT, KR P F 4 THROMBBRLERY 5.

No.48 — No 54/
No.104 - End Point

Qther Secﬁons

{cm) _ {cm)
Surface Course 10 Surface Course 10
. * *

Base Course (B0%) 15 Base Course (80%) | 15|40

£ *
Subbase Course(30%){ !9 Subbase Course (30%)] 19
Improved Readbed 140 Existing Roadbed

*(10%) 00 (7% or 10%)

* Materials to be adopted

Surface - Hot-mixed Asphalt Paving

Base - Graded Crashed Stone having a CBR value of 80%
Sub~base - Sandy Gravel having a CBR value of 30%

0.104

10% 7% 2179 (Design CBR]J

No, O
End Point®

861,066 409,645 (1B-kip ES.ALJ

% The value obtained by means of displacement

BI5.1-4 SR (HaER)
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5.1.4 HEAKE

(1) B P B 208 |
A AL S TRED T — o A2 e, EEEAR (s-
1/50,000) AL . WATKOW S 4BHOFN >V T, FIOWE.
Bk B K CHWARALN L, CORRER O CHMREERILE. &
)11 00 i R 5 O R MR SR AE 5L 1104 R -

#5.1-10 FWIHOWBEE: MARS X CO®

Name of River Catchment Area Cross-Sectional Wetted Perimeter Gradient
(A ®m2) Area of Flow{a m?%) (s m} (%)

Patuni River 8.0 20.3 18.6 13

Challa River 9.0 17.9 14.8 14

Chorro River 135.5 182.4 51.2 2

San Pedrito 2.5 10.3 10.9 5

FRF - S kO EREB L URABE T Y YR L O RS, I EKERE
FMEROME,POHEROR LA TR BHREL RN T2 LB TS
2, dFEHEBEERNL-ILCRT.

F5.1-11 MR RMEE

Name of River ¥low Velocity Runnoff volume Design Rainfall Intensity

(V m/sec) (@ m3/sec) {1 mm/h)
Patuni River 9.85 193.87 145.4
Challa River 10.62 190.10 126.7
Chorro River 8.25 1504.80 66.9
San Pedrito 5.38 55.41 133.0

5 ~ 20



v
V= 1/n + R2/8. 172
0=V :a.
Vo: JiE (m®/sec)
R: BF - a/s)
a : WKW (n?)
s @ @ (m)
1: A (%)
n o: M GRE (0.04)
Q: FAKE (m*/sec)
WHBR O

1 1 C A (1)
o e e ————— W . » S a A & F EF BEF AR 4E & aw l
3.6 x10-° ¥

Q: BB = HAHE (n°/sec)

C: FBHRHK(0.6)

v o BEHBETHA (na/hr)

A PR (n?)
WEHBREEER ) Rk

3.6 X10°5% Q
C - A

‘Y:

LB,
RS RSO T R F SR LA MEME A, REBFEREORETF
MEHERTA2HETIT -1

Fo.1-12 HEEMBEBEEHE

L H | 5 0 | Gz | 4 ir I | b o

RIS (km) | Gem) | (Vkn/he) | (T min) | (K) (v o mm/hr)
Rio Patuni | 5.40 | 1.74 36.5 8.8 2.0 72.7
Rio Challa " 4.50 } 1.54 37.8 7.1 2.0 63.4
Rio Cherro 17.50 | 2.24 21.¢ 50.0 1.1 60.8
Rio ' 2.90 | 0.88] 35.2 4.9 2.0 66.5

San Pedrito

s;z.jzl,]ﬁﬁﬁﬁﬁﬁﬁiﬁiﬁ Zyo % 65mm/hr




ok D T

v o (HYOB
¥'= .72 [_L ]
V' EHR (km/hr)

L ﬁxﬁmﬁmemﬁ%mw%mﬁ&rwﬂﬁm$ﬁ%wm
0 L ooz (k)
it 1% 5 i

L
T=-— " 80
v

T : WiREERH (min)

I AE

] |
2.0
4 — N
<
o
8 14 AN
§ R N :
w N | _l
PP
o
o 0 - A
8 3
g o« - .
9.2 -
o : 1
A1 5 10 20 30 69 120 . ;_m)
- ~ -
Time of Concentration I 2 J ‘ 3 10 o

R5.1-5 FEHMWIC & 2 WIERE

Dro#ER, A70Y 22 N CHERTARBMBTMER Yo = 65nn/hr & ¥
5o

iﬁﬁﬁﬁb}ﬂﬁﬁ%
WEHOEBEL ﬁfﬂiﬁﬂ

HBEG ST, BARRORTRN L RBORERIZACTRI BT
5w, '

el (i SN %’ﬁ*ﬁ‘?ﬁ{iﬁ BWERETRERSEHE Ek% g2 0



T, BEMHEE KB EHEBEL .

RY)Y 4 PT—HMEAREAILATWATHOBED YL CLEBRF %17
oz,

a) ANF—FAININLR—MRAT

b} avIY—bANN—bIRAT

¢) 1HAMN—tRy I

d} 2@ AN—FMRo 22

B5.1-6 TAME LR, MM BREHE TR0 L > CREL k.

T ®(Q n/sec) HE K B E B

0= 0 < 24 A2V —FAIVN—-INALT
24 £ 0 < 100 THEANN—FHy 22
100 = @ 2ANLN—FRy 2R

| | |
4,00 /’ = .

:

3 ,-’- Bos Zr14s4
. n . 29r <A,
- 3427

0

2

_ Bon 233318103 3in}

=

a

(¥}

VRTINS

;

Run-off Mysec 3

29
b1/

8
|
I

X5.1-6 WTHRLIHEBROLEHEH
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) B L PR E OB
FRER K EEORBERET AR, ABERLRTROBE LR
B |
iﬁ\%mmwwﬁﬁ%kﬁkﬁ%dﬁbflwe% % D HLAE & i Ik T
OMEEFHD - k. |
ﬁuﬁﬁtﬁ?ﬁwm%m%@ﬁ)@ﬁ&ﬁ@ﬁ%mMT\?%®%#fﬁ
'&uto
C R (0.6)
v: BEBHEMEE (vy=K - vo = 2 X85mm/hr = 130mm/hr)

FORTAR (A) < 6. Okn®C i HEAE RS HI 45 10min IF T 5 12 9

K=2¢45,)
HEHBRTROL YIRS,

VLT I (A kn?) W F % (@ n®/sec)
0.5 10.8
2.0 43.3
4.0 86.7
6.0 130.0

FREEHRLETROMBREZR AT HEHME.1-T DLHI2 B,
MEHORBAR T2V IALDBAAKEBEHBIZETHOLD RS,



{2 §8'9)

T (W 9 )
_
_ _
_ (zWy $°¢)
_
]
< |
> < |
- Ty
Koo e . et e — e — — e ]
3 o | m
~ 4_ 1 ¢ |
! Lo Lo (W% 91}
® o | @ M
| ] 1 7] . —
o 5 “ S W 1)
w <0
i | B | ——
_ | S S
{ i [ 1 _ il N [
2 ¢ 2 32 33 3 ¢ 3 2
T < o g = @ &
- e et

Shus O abioyosig i)o uny

6.0

4.0

1.0
Cotchment area A Km?
X5.1-7 WHERERTREOMEK

0.5



ANR—F Ay > At | B (J};ma) i a mifjse%
3.0 X 3.0 7.2 34,1
4.0 % 4.0 12.8 735
5.0 X 4.0 16.0 100. 3
(4.0 + 4.0) X 4.0 25.6 147.0

) - mAWEEESHAELT S,
'ﬁﬁ%ﬁm)ﬁmmst?éo
AR A%k T A,

DEOHEHRAR1-T boliEhoRBefinmEolEfissiaslNs L TR
LA 3k B,

% & ) o 498 T 1 (A km®)
AN N — kAL T 0sQ < 1.1
ANWN—FRy ZZ 3.0 x 3.0 1.1 £ 0 < 1.6
ANMNK—=FRo 22 4.0 X 4.0 1.6 S 0 < 3.4
AAN—rHe 22 5.0 %X 5.0 3. 450 < 4.6
ANN—bHy 22 {4.044.0)x4.0 | 4.6 = Q < 6.85

3) BibTHE R EHEE
ﬁ*ﬁ@&iﬂ%(&m&:&ﬂﬂ@&mwm®N47ﬁkﬂ—b%%m5
ERBRTHCETHBOKENBTZORTDTHD., - T, 429 BFF
RERL0lem a2 — bR THAMNR—bERUTIIEET S,
ARN—F Ry Z2ACD2VTREGRBICHERERL2H Y. GIHD OBEALH
WTTEROLDWCHEL . '
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BN Ky 2 AR BT

il R e 32k v B (km?) Wy T (m)
No.14 + 160 1.65 4,0 X 4.0
No.20 + 540 1.30 3.0 X 3.0
No.28 + 145 1.10 3.0 X 3.0
No.30 + 180 2.50 4.0 X 4,0
No.d3 + 700 1.53 3.0 X 3.0
No.49 + 210 1.28 3.0 X 3.0
No.49 + 685 1.20 3.0 X 3.0
No.64 + 660 1.18 3.0 X 3.0
No.96 + 490 1.15 3.0 X 3.0
No.97 + 225 1.18 3.0 X 3.0
No.98 + 420 1.42 3.0 X 3.0

(3) % o fth 43k ok g 38 4
L LA O REDOHBMEKAEROREL 2> THT 2 b
ONEHTEL. TOMBICEBREKC K 5 HEHAR. BASIORBRE
LBHFMOBYREPCHE T ENBLOND.,
CCTHETAHABEYRIBEYOREUBROLDBET .
HROBEKIZHG.1-8 RRT EIRVANLLLOBSL LM, HE LT 5K
ko TEBPEK. WMFHAK. BEHK BEPOEADBoPF KL LIS
Hohs, ' '

Waoler from
neighdor tand

=
Rain foll
{roinage for
loe _of slope
Underground
droinoge

- ——
— ———
- ———

E
1
1
T

—————

)
- —
- —

i itch on berm
Drain_ditc N Vieep hole

ditch

Side
Surtace
tun—-oif

Drain dirch
on_berm

Under ¢found
droingge

X5.1-8 HiAkoEH
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2)

4)

[A2]
—

PITFAMBRBICRY 2 PAT R >N TER S,
CEST LIPS

DB AL HETEERE T 5K, MEOREKS & A% %K
L. EBERO®E, SRCEBMBEHIET 2. £, BESIOHEA
DRELEW L. MBRERFCHHTACL2ENE LT, MLRMEME
ESTTE A

32  h A
LB ECB - HAPEAREEXERRAIERZV LI T 2000+
RRBIRT D,

N B R

FEPRREz L. BHEHTT2MAKOBLE( 22, LHOHEOH
A BEmBONREHERBLRI AL LY. RREBEEORAN LR
HEHNTHS.

Ok, THOFZMERFEIHKRBERT S,

i F K o

FMABHCH T AUSBEOER CHETORI R CHBARS L Bbh
Bo okl MBS OBEKICL > CHE. BRSEBLL. BESFLL
MBI L8855,
COLYRBAIE, HTFHKBL28T., HTRkEAETE Y, ZEB L
B BT RIS T A

1538 3 A D HEK
MTFARZEPBENOERICLEDE, REMBET L. 2hH¥BEDOW
RIZLOLVBLBEPHID. HEVCRKEKEEET S,



5

L2,

.2.2

B AR R R

1 % =

4.3.8 fikswTtht7uv a2 FEHBOY BRI, FOEBEHNLS
THAPROVWTHREI LRI AR, CORFBERIR2.1-1 BRXAhTH

5. ®5.2-1 RHChoORRONESFESATIN S,

#5.2-1 BRUEBRALTORE

Bridge Length

{(m) Curved
Bridges

Point (A) Bridge
Patuni Bridge
Challa Bridge
Cascada Bridge
Alto Choro Bridge
Pto. Leon Bridge
Cajones Bridge

Chojfia Bridge

San Silverio Bridge
San Lorenzo Bridge
Espiritu Bridge
Carrasco Bridge
Avaroa Bridge

EE TR

(1) BROERA
#5.2-1 BRI TWAEHIZ, 13O THEXH--TWHWE, 2hsOl
BEIBSE Lo KELH U VEIEARLDEKRE Y., SifTELOoNnThdh T

5.

X5, UToBtiA2oBMERESEE LY,
a) RUYBIELHET S,



b) RUOE—RAY bEDAL S 2,
o) HEARELESEAZN,

(2) ZHEORE | .
1.3.8 HCHWL LB (£5.2-1 BR) ObL TRESNLBEOXHE
DREWR. UTo&hobeTRoAR.,

1) 30m UFOWERYME T 5.

2) NEMNBEEL SHBIBO XM BAEICE T 2 RANNCUTTH S,
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(7. SHHTELHEVECTLHLY) EHIRET A,
3) Fsa),b) (A Y rAL TNV A YY) THRXRUAOTMIBHIZARD
5. |

(£5.2-2 LR5.2-TRIBR)

a) BAYFAOBOTHMEREROMR. BRONBORFEN. ML
ZEABEL T, 26.0m + 80.0m + 26.5m ¥ LTHREL %2,

b) MHOKE., SEMESKESLTOMBI LD 72N b LF ViISEH
LTERS .
_3EMBEEROBRIA X EMAREO 2 AL 5D LRV,
-~ 3RBBEEEORDAEIEBNSROBhOFLLSBIT OGNS

., 2EMEHKBELOLERTH S,
£5.2-3 RRELEXWMELLLIERERLELOTH S,

Ceeat Da
#5.2-3 RBReXBER . ;:;?

Naue of Type of Bridge. Effective Span | Angle (Curved Bridges) j

Bridge Bridge ¥ | Length(m) Width {m) ol EY
Point A S 132.5 1.3~9.5 25.5 +80.0+26.1 — —
Patuni C 46.0 10.4 19.65+19. 85 45 *02°'047 2z <o
Challa C 20.0 10,4 | 183 22 08758 _
Cascada 38 18.5 9.9 17.17 _ —_—
Alto Cﬁoro C SFI.U. 9.5. 24.60+24. 60 56 *29°31"| 28 ti1'ee”
P.to. Leon S 75.0 1.3 24.65+25.0-+24.65 — —
Cajones s 5.0 5.0 7.3 s —"
Chojiia 5 2z.0 3.4 21.3 -— "
San Sirverio C 30.0 4.5 24.60+24. 60 56 *29'377) 28 ti122”

. San Lorenzo C 52.9 9.5 25.60+25.60 58 °47°087 23 *zp'08”

Espiritu o 52.0 3.5 . 25.60+25.60 58 *47°08" [ 23 p0'08”
Carrasco 3 0.0 2.0 . 29.3 —_ —
Avaroa C 5.0 1e.4 24.3 7 '27 *50°45" e

% "S" and "C" above stand for "straight” amd “curved” repectively
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(3)

mﬁm4o®?mm7‘?&bﬁmWMmém4W(Eﬁﬁhém4M(@
WMAR), SomPl b2 Mia s, MROMKBRNBCOA2O SN —~TFILES
sSHI NI,

R

H5.2-4 WREATVS &SI, BIEOMEEE OMEEYE L B RERE
SVEETNESORBEYMEL LTS, K5.2-5 HeC CHRS L4
DOIN—THIEBBORKARBELLELOTHL. CchoRUTOERN%
MU NS, R4 CRXALEBEAOTRES AL,

a) & @& o R A e |

) KUY 4 TR B BRBHEPRBFFEORR

c) BHEH . .
AEORR, BNV -TORBRA LS. 24 CRENTVBLHICERS
ni.

#6.2-4 BROBEYHE

Type

Suitability for
Carved Structure
{=3in Structure)

Steel Bridge

“| Simple composite girder
Continvoys [-girder
Siople box girder
Continuous box girder
Continuous truss

Arch

x xO0QO0

Concrete Bridge

Pretensioned girders
PG hollow slab

PC simple T-girder=
PG composite girder
Simple box girder

€ontinuous box firder
(staging method

Continvous box girder
{cantilever sethod)

RC T-girder

O OC X xOx
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BAMMAERB T2 L L Lk, BE. BRERET Y2 XAUAS S &0
YIBTANSRTN S,
MR Y4 TRTERASHNORTNS Y 2 Y — L (Ea
2.0cm) & § B,
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#F65.2-5 A-7HWEROLE

*® .
Groups Span Hame of Bridges Type of Bridges | Bridges Length| Type of Comparison Bridges
(m) ~ (m) '
Gascada s 18.8 PG T-Girder
1 £2=18~22 Chojna s 22.0 PC Composite Girder
Patuni %% 3 40.90
Challa s S 20.0
Pto.Leon S 75.0
| 2 =25~30 Cajones 35 25.0 PG Composite Girder
Carrasco S 0.9 PC box Girder
Alto Choro C 30.0
San Silverio C 50.6 PC Follow Slab
it 2=75~30 San Lorenzo C 52.0 " PC box Girder
Fspiritu C 52.6 (Uniform Section)
Avaroa. C 25.0
Steel Arch Bridge
v £ =80~90 Point A S 132.5 PG box Girder
{Ceater Span} (Ununi form Section)

Note: * “S "™ and “G " above stand for “straight” and “curved" respectively.
* % Since these bridges have small spans and shifts (1.0m or less) and thus can be adapted to curved sections
using slabs, they are planned as straight bridges.

#5.2-6 A —THHERE I

Group Span Type of 1 Type of Superstructure
Bridges
I 18n~22n 5 PG Compoéite Girder
I 25m~~30n 5 PC Composite Girder
g 250~30m C PC Box Girder{Uaifora)
v £ 280a S PG Box Girder (Unumiform)

¥ "8" and "C" above ; stand for "Straight” and "Curved” respectively.
PC : Prestressed Concrete
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5

2,3 FE TR

RN ' -
BEBR BB ANRE L, BERBU THS.2-8 RRTHALEML
2. : '
#5.2-8 HBAORN
Height(h) Type of Abutments Cross Section
h<btm Gravity-Type Autment Aj
5=h <l0a | Inverted T-shaped Autment . l I
2) B M

BHERE LSBT 3BH LB 22BN 2. WIHOER
FiEFE PR AR TRAR NN RO ML LELBTRIRABNE L

Lz,
#5.2-9 EMHOR
\ Type Cress Section Reaarks
Point A Br.
¢n Land
. 1 (
Pateai Br.
r "} (_m__)_ Pt. Lean Br.
1o the Water Flow |
] ) Altou Choro Br.
1 T Szn Silverio Br.
' 3 Q $2a lorenza §r,
— o Espirity Br.
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(2)

HUEA R CNERE» SWorn LDz, BREDZET 5 B LA &5
REHSBROLBILHES. HAVRBHULERETHS, LEsoT, &
B TR BB A S B L A L TR A C
KL ¥ 5,

B oS

RET RN
R F IS 1L AASHTOO Standard Specification for Highway Bridge % @M ¥
5. UTHERRHEZERHTHS.
— B  PCAHRLHT. PCHIHy (SEBFE) . PCRiE (ZEMimE)
-®HE FL—-7-—FE (H520)
~ER [5.2-1 ~X6.2-3 £
—~ B EEMR
-8 oarzy— FBHEERE (Vek)
OPCERHt Vck = 350kg/cm?
ORCHR#M Vek = 210kg/cm?
OPCHIEE G270
o f Gradeb0(fg = 4200kg/cm?)
E) PC T AMLALAYZY— |
RC:- -#fparvzoz)—ba2RDLT,

1}

g 2 it

A7uV 2 b CPHRESALEEMIVKEIRNY T 7 CeRBLBZHAIHTNS
MATH3. ABRBRHACBOCEBEHES AT RO RABEOEHB LT
BREEHAZFZLLUTHEEREZREL 2, B5.2-2 »S5K5.2-4 KEH
Mk ExRL TH 5,
Ih—T1BLEIIN -7 HOPCARNTIBEEIRLIR{AON2BCHS.
BPR HiEI R BBV A XL TEMBI A, BPR HiE ALK
. AASHOTO B LU T L Aav o) —FHEMCLOER. HBxhTW5
LbDTCH D,
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RBFEBLCRAEHEALnCHs2 LAZRL., SHES & L CHE
Ut HIOMEOK S SIHR5.2-3 LH5.2-4 RUBLATL bR L
fo> TIN5, |

HA Y MABRBRIEB (FL—7MW) 280.0n TE2ORLONE L XD
WU ThENL B EULINTH B, D2 THEMAY 2 U — b9 70O
ARES2-4 RARUVEMHEZ LY 272 BERLTH S,
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. Lb
30 LG
350 Ls

A
—
L]

[ d i 1L J1 1L
! 'Q[ 1&”%: 1] iy  {

NN
_32°.L 12 T

T
=
Pl e
L.l

Narpe_of Total Bridge | Girder Span - Cross Beam
Bridges | Length {La) | Length (Lg) (Ls) Ty Ta he n K
Patuni 44,000 19.94x 2 19.65x 2 6,400 6,450 0.770 2 - 0.40
Chaila 20,000 19.94 19.2 6,400 6,450 0.770 2 0.4
]
Cascada 18,500 18.44 _ 17.8 6,140 6,150 0.770 2 0.40
Pto.Leon ?5_,000 24.94%3 24,65%3 6,000 6,150 0.97% 3 D.40
Gajones 25,000 24.94 24.3 6,000 6,150 0.975 3 0.49
Cho jia 22,000 21.94 21.3 7,100 7,100 0.870 2 0.40
Garrasco 30,000 29.94 29.3 7,350 7,300 1.115 3 0.50
— 8
250 b1 500, 250
bz, b3, 3500 ] 3500 b ’ B
I Bet
S2
Name of ' Width Spaceing of Girder Slab Girder
Bridges B . bl bz b:l So Sl Sz d h bf f
Patuni 11,90 | 10.40 0.60 2.00 2.40 9.1% i.10 0.51 5
0. 64~ 1.660 ~
Challa 11.90 10,40 0.60 2.00 2.40 1.804 0.753 0.19 1.10 0.5%1 5
Cascada 16.50 $.00 1.00 - 2.60 1.35 1,35 0.18 1.10 0.51 4
Pto.Leon 8.80 7.30 0.15 - 2.2 1,10 1.10 0.18 1.50 0.51 - 4
Cajones 10.50 9.00 1.00 - 2.60 1.35 1,35 0.19 1. 50 0.51 4
Chojha 10.50 9.00 1.00 - 2.60 1.35 1.35 0.18 1.20 0,51 4
Carrasco { 13.00 . 12.00 2.50 - 2.60 1.30 1.30 0.1% 1.70 0.%6 5

X5.2-2 FAL—F1, IEOLBEOET
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11000 11000
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[ IS0 2 200 3500 T 3500 I ‘ 130 2200 3500 T 3500 l
_ _ | o
) l o 8 d[ S
AL . ~) W . ——= N
400 2900 EU_!IJAL 2450 }700
2000 3500 3500 2000 2000 3500 3500 2000
Name of |Bridge Center of Girder {m?)
Bridge Length
L 2 £, g2
Alto Choro | 50.000 48.038 23.669 8,400 8.269
San Silverio 50. 000 48.038 23.659 8..400 8.269
San Lorenzo 52.000 50.778 25.039 9.109 " 8.938
Espiritu 52,000 50.778 25.039 3.100 8,939 .
Avaroa
®5.2-3 AU —THED LG EL
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BROBBH ki, &uﬁfﬁ%ﬂﬁﬁ6ﬁﬁﬁ&1%£tﬁéo(ﬁ
5.2-5 £d)
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e SMEME. XRIEMWT, RFMIL. RREMIE. WEMER Y
VH—m A NETARMUTRET A, 2. HMIRKORLESDEH
L arbic. BEMEIR Ty 27 v h— 5 RE L. BENOHELH T
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t
FNXmexmwmkaiﬁwm

=33 \\\\\y i
CI \\\ Beam or Erectlon Truss

Bracket

=

Ks.2-5 WAERIEZOMBEX

7 #

WRECHEH T a2 )~ MOV EREILPCHM CRHBWME (T 28)
350kg/cm® . RCEPHM T210kg/om? ZFEL TV oH. HHizaas 2wy s
MpsiRNWETHLY., SNCOVMERRBER LR, COBMESHL
Favyy—FOEMMBER. HAI180ke/cn? BELIKIBRHaY 2 Y ~—
FEMELTIR., BHTERY., LENS-T, RBaY 2 Y~ BRI,
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OWEFEHT L ET R, PUIMRZBIUVATERAD yER 5P S ¥
¥FRFEAHL0kn, T b ) L AHTHARSO & & BB 5.

5 — 46



3.

1

(1)

(2)
1

HiE P RE

by ROV RE |
No35+ 500 A &Nod3b+ 400 ffEDMBEITHEMIBE MBI, NS FHMR
BHaHy, theMAREMUOMEE T R 23 CHBBBAHD TH
MM THhH D, '
COMMBOBBUBABIL >WT, Biffid. 33Ty ARLIFHEINME
BRI IR, BB OBED, sLEBBR MY A ARSESH
fre ST, CO2FD M YRLERBHFROWCERT S,

B - KR

- HETBARE

b?%wﬁ@5ﬁ®ﬂﬂuﬁﬁm%hjm4jmﬁﬁhfm5uzwmmu
BIREEAL 2 DOBRKRPEY., CORREEBHOBMEEARXANBENT
WT., KELRES S 2., BRROKERE 200 2N THIREBREZ- TWT,
BElstn, EEHMmIB LR, (FEH-8BITFFHIOBR) P2
Boco2o>oRBRICEHB L.

3t B4R 3R

MR P Y ANHESEDNEVFASNA TV R, K- Vv IHES &
CEERBRE Lo, CO2Oo0ORBOMBEREEBOKKETHS.
OBEIRE, BERECHECHD, 2L ANORELSL . PH—WIT
BmE OB L530ke/cn® Tdho iz,

OF &
P AR R
FYRALNTHBUEREITTERICHKEL T, pADElich s 0. TH
BHMBOEK»S., BHM VRN ERZHELTHENEEL L,
AHBE TR, TREOBERL LY FYRAVKBHNOTEUSBIIESREZERL
f. ' )

ABEMETHCLEN. PYRLNEEBECRY, THEGH 2N -

7z

5 —47



bz o, BARBATRDOATHRENLD, b Y RLNOKS &5
BEdnHicERE LR, |
¥, PYAARONBEOERBIRERBERP LoBA» B HAE il

-@@@Aﬁ%inaﬁ\@m@mmﬁm@e\ﬁﬁ$ﬁa=wm%mmﬁg

BEARD I |
. O ERCmA. TESERELEL, BTESERLEZNWESR. 8.
MOREREBIE A2 E>ERLTHS.

06 W 8O0 3R B

MY AALORBARE. by RALIREIFE. ABEORI N AOKESH S
BARNEAEE LN, - | |

L L, hYR2NLEECHEITACE, BLUAKRRIABLONMGA2ER
L. 4 BEFEHL .
COLIRHETACEL LY., PYRNMERIZ. TR ENITOnB L T 365m
iy, BHBBERZ LAEIVAOEFIS LnboLHichs. M. T

HEB LU SIERIERINE4. 3 B U322 KRR TH B,

(3) W T @ & &

Pr2ANLOWNEMEIF4. LATEDLEEERAZBEL TP E LS4
W, (4.1-2,3 8) FPryANVONTBMERRTEEZESES JUCEEB L2
ML THEL3-1 xR d.

From

[%56.3~1 - Ik T ]

5 — 48



(4) 12 0 B

DMY2ALAROHE
$bV%»@ﬂ&%#ﬁﬁﬁ&ﬁ@?%%@&ﬁmgf%5kw\5y$w
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ROCK BOLT,
L=25m

X5.3-2 Py 2 VATOHEE

2) Py ANLMOROREE
MILEHEBRFETH AN, FYALHOBREZIRELHY . ABCHEAR
BLBALOLEATHWILEDbh, BEZBET 2L, O30 FEHIT 2
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2

(1)

(2)

ST R
coTi, BBMEERE L TRES DR EENNTORMR o TS
Kz, cOBBRFREABLO. EENZBANARCANOMBRR T
DHEAERL CHRZ - 1,

4T av sy — R

CONWETIR., BTHRT VvA—CE VY CHELEIA Y —RA vy V2 CHL, *
OLEiTisenBEOay 2 ) — b 2RFUELOTHS. BHiz, BRI BRI
AVIY - bOTOBELER LT 2 DERERY S, (K6.3-5(1))

Y472 RS .
cwﬁ%lm\ﬁﬁ@ﬁ&ﬁ%?.ﬁﬁ%mab\ﬁﬁayﬁu—b(E
20cm) . MAM (Fdlem) #HEBET 5. (45.3-5(2))

B4 73 BPITEHRT

CORRTE, RBTHEE IV 2~ 2LV~ ARVChEBES 510
DENSNERH LT v h—N—kDka. X, BIEHLET 30 H
Nizaryrzy—rKEGE2TH>. (B5.3-5(3))

Y475 avs)— iR
C@ﬁ%lﬁ\%ﬁﬁﬁ%ﬁ%ﬂV7U—bfﬁotb®f&ba(E&&
5(4))

2476 FHHTHIBEYE
COBMBE2 Y - rEHEFHKECHEA LT CEECHR T AEEOD
DTCH2, ([6.3-5(5)) i, RIFOHFHIZH>WTIERGE.3-4 RL L.

5479 : B LA .
TAX =Ry V2 RUETA X =0 — T4 HHCHD C LR & OSBRI T

ABLDTHD., ([25.3-5(6))

AT EEHLER (L ALT)/P A1 BRU W (H5.3-5(7))

en
|

<

(=]



(9)

CHODHNBIRBROC LA ERINAIRETHB.

~ETFUE "he S —BOHIHERS 520N RB%3. 0nERT 2.
—BELZVWLBSR2WME TS, (BEOERHATE., BT¥2 "ha" 5o
BEHZ. mPRE DTN S)

4714 BIRT (I5.3-5(8))
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4 715 BB ¥ A (gabion dam)
BB ¥ 4 (gabion dam) ORFCHLUT O L BEFREINT,

¥ AE

HEIN2LHOHBEYOLBAEMECELILIFRT 3,

A LD

KBULNMRBEZh 2T HORKEFEO2HEETLO08BHTHSL., coTH
KBALME3. m&J/EL 2,

K%

Kbl EORERIROXNTEEEANS.,
L=1.5{(htH,}-nl,

Z i,

4
.

L=*ﬁt8§M)
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W=7 AFNE (n)

n =4 & &
Flho Ktk EBEEZCOBHE2. 0k ¥+ 5,
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Case | ' Case 2 Case 3

iz 2.0
Slope Height Case Hi Hez H3
HZ10| Case | H - -
10<H £20} Case 2 10.0 H -100 -~
20<HZE30| Case 3 10.0 10.C H-200]
iz2.5
-
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#6.2-3 (1) P OBBR

$

Sub.§ : Substructure
I ¢+ PCl-compsite Girder
B : Box Girder
A : Abutment
P : Pier

G — 10

Bnit :
Nase of Bridges - b O F. €. Total
: Duties Others ' .

Point A Br. 2= 132.5a 215313 | . 206855 624590 1136758

Putini Br 2= 40.00 29482 52576 84723 176781

Challa Br. 2= 20.0m _1612'5 32476 45374 83976

Cascada Br, g= 1&.0m 12850 27484 35272 75606

Alto Choro Br. 2= 50.0n 50155 79609 '151110 280874

Pto Leon Br. 2="15.0m 54932 107137 152700 314769

Cajones Br. €= 25.0m 18337 382.56 52051. 166854

Chojna Br. = 22.0n 14020 27763 39109 80892

San Silverio Br.| = 50.0n 55234 33914 163853 313001

San Lorenzo Br. | 2= 52.0m 58618 ' safual 173469 330795

Espiritu Br. 2= 52.08 58231 98680 172688 329599
Carrasco Br. 2= 30.0m 36??5 78285 98843 213403

Avaroa Br. £=25.0m 23232 34578 71059 128863

Total 642805 1074321 1864851 3581977

note Spr.S : Superstructure



%6.2-3 (D BROERR

1. Unit :
X £ Brid b o F. ¢ Total
| es : . . oLta
. e o ricg L Duties. Others
Point A Br. | Spr.S (B) 174074 195257 516789 886120
Sub.S (A) 4125 12273 10146 26544
(¢ =132.5n) (P) 37114 89325 97655 224094
Subtotal 215313 296855 624590 1136758
Putini Br. | Spr.S (B) 21502 34974 62124 118600
Sub.S (A) 4612 18446 14121 37179
(¢ = 40.0n) (P) 3368 9156 8478 21002
Subtotal 20482 62576 84723 176781
Challa Br. | Spr.s (D) 10838 17006 31650 59505
Sub.S (A): 5287 15470 13714 34471
{g=20.0n) | Subtotal 16126 32476 45374 93876
Cascada Br. ] Spr.S (D) 5877 14953 25813 49543
Sub.S (A) 2973 12531 9459 25063
(2= 18.0m) | Subtotal 12850 27484 35272 75606
Alto Choro | Spr.S (B) 41236 53891 128976 224103
Br. | Sub.s (&) 5930 17769 14547 38246
(2= 50.0n) (P) 2089 7949 7587 18525
Subtotal 50155 79609 151110 280874
Pto Leon Br. | Spr.8 (B) 40733 65842 117659 224234
Sub.S (A) 8169 24891 19871 52931
(2= 75.0m) P 6030 16404 15170 37604
Subtotal 54932 107137 152700 314769
Cajones Br. | Spr.S (1) 13612 21701 39678 74991
Sub.S (A) 4725 14555 12383 31663
{@=25.0m) | Subtotal 18337 316256 52061 106654
Chojna Br. | Spr.s (1} 35728 15165 27768 52461
Sub.S (A) 4442 12598 11341 28431
(2= 22.0m) | Subtotal 14020 27763 391468 8089z
San Silverio| Spr.S (B) 41236 53891 128976 224103
Br. Sub.§ (A) 9740 28516 2413% 623491
{£= %0.0a) (P} 4258 11507 10742 26507
Subtotal 55234 $3914 163853 313001
San Lorenzo | Spr.S (B) 43347 56709 135550 235606
Br. | Sub.S (A) 7669 23526 18614 49809
(2= 52.0a) P 7602 18473 19305 45380
Subtotal 58618 98708 173459 330795

6 —11




$

Sub.

: Abutment

: Pier

G —-12

5

S : Substructure
[ + PCl-compsite Girder
B : Box Girder
A
p

Unit :
L. C.
Name of Bridges - F. ¢ Total
Duties Others :
Espiritu Br. | Spr.S (B) 43347 56708 135550 235606
Sub.S (A) 6245 19416 15069 40730
(2= 52.0m) (P) 8639 22555 22069 53263
Subtotal 58231 98680 172688 329599
Carrasco Br. [ Spr.S (i) 21917 34423 64125 120465
: 1 Sub.S (A) 14358 43862 34718 92938
{2= 30.0m) | Subtota!l 36275 78285 98843 213403
Avaroa Br. Ser.S (1) 28878 27006 65476 113360
Sub.§ (A) 2354 1572 5583 15509
(2= 25.0n) | Subtotal 23232 34578 71059 128869
note  Spr.S : Superstriucture



6.2.2 Mi®E
7Y bORMBRIAT L 22HHFRE. B .IRBNW TR LERELR
ESWTHESAE., CORRBIR. }6.2-4 LR6.25 KFLHohTH
5. BMABRRBREARE. HR6-4 CRIATHS,

F6.2-4 HERFR

(Unit:1000USS$)

Gravel Road Maintenance Asphalt Road Maintenance Macadam Road Malntenance
Year L.C F.C Total L.C F.C Total L.Cc F.C Total

¢.  Other C.D  Other C.0 Other

ist Year 53 124 ];91 378 26 B4 63 173 53 84 140 320
{3i5) S {147) (267)

2nd Year 53 124 191 378 25 84 63 173 53 127 140 320
{315) {147) (257)

3rd Year 63 124 181 378 . 26 84 63 173 53 127 140 320
{315} (147) (267)

4th Year 127 247 381 755 26 84 53 173 106 2564 280 640
{628) {147) (534}

5th Yesr 127 247 381 755 26 84 63 173 106 254 280 640
(528} {147) {534)

6th Year 127 247 381 755 53 168 126 347 106 254 280 640
(628) {2942 {534}

7th Year 127 247 381 755 53 168 126 347 106 254 280 640
(628) {294) (534)

Note: ( ): without dutles

6 — 13



#6.2-5

THEMCaEEN D b

=F1n13hed Rolling
of Subgrade

ICleanlng and gruffln it 300m) }

\Waste soil transport (L=2 Okm)

'Excavatlon transportatlon dlstance ka) I
preadlng and compaction for embankment.

1
|
'} m3 :U price 1s the weighted average by = |
| |eXpected excavation volume of common I
i : 18011, soft rock and hard rock, ;
; iExcavatlon transportation (distance= 1km):
i (to sp 011bank and disp 031n§ |
| m3 IUn).t rice is the weighted average by |
| jexpec ed excavation volume of soil, soft,
i ' 1rock and hard rock. . '
| m3 jCo gacted by motor grader (3 times) and :
i ; ‘Rubber tired roller (3 times) |
! Seed ! : : |
| Spraying! m2 Vspeed spraying by manpower |
: Concrete IConcrete t=15cm, w1r§ netting :
l ) Spraylng, m?2 !Anchor (L=40cm, 0.5m2 per unlf) |
j Gravity im 4.0mhight |
: Stone ; m2 ;Counterfort width:B=35¢cm, Backfllllng ;
Masonry i tw1th concrete t=1bem, Backfil ling i
. iwith cobblestone t= 20cm I
: IGrld type! m2 |Counterfort width B=1.0m :
; Box !'m |Concrete 2.0 x 2.0 :
| f Pipe !'m |Concrete plpe(GOO) with in-let & out- 1et{
! Subbase ! '
: Course : me :Cxushed stone (t=150cm) ineluding }
| ) ;compaction . "
: Base ' m& |Mechanical stabilization (t=15cm) :
! Course vincluding compaction 1
T |
Binder
: Course | m?2 iHot mixed asphalt t=7cm i
| quefame V& ToTTmmmmmmmmmmmmmmmmmmmmmmm oo omme |
Surface
! course ! m2 !Hot-mixed asphalt t=5cm :
; Lining i m iExcavatlon of hard rock, concrete :
| . ylining, much transport, pavement ,
:Unsup- ; m ;Excavatlon of hard rock, shotcrete, }
jported | ‘much transport, pavement I
l Portal pcs. Potal concrete !



V2.

2.

3

4

39
BRBAFCESE, IRTEOMBRIEH IO, R6.2-1 LR6.2-2 REO
BRERLL. BEKSWTEMRE-1 KRENH TN,

B {

B 1990FE o miBHB 2 ML, SNCUBMUREL 2. £ OREIE.

AEEPBEHY., BRRARBREL toftic@sL L.

THHEHBONHELSFNI2HEBETHLOEYI TH S,

al Y)Yy, B, WM. TaRVHR, LAV VYA KB, RY
%

DAHER (KVF 17 A)

ORMBLIUHMEE

d) B &

LR EARDET S,
PBEUTEOLIZFHIC LY, EAREBEDOATND,

al L H 4 [ﬁﬁiﬁ 26.3 %

¥ 33.3 %
b} N E 4 in.0 %

RTHOBRMHIZERS.2-1 Rl i, tLETHORMIcE TN MBS &
UERIEEG.2-5 WHRT. '

6 —15



%7?%, 701'3:‘\/‘:1;7]\ ;mnn‘{ﬂ



BTE

(1)

2)

TP e b OKREFEME EHA

7‘\11,/&.‘5'}‘@%% oL {i

HEREY v ﬁAwA7~&/&t29ﬁ®H5Mmkbhég%&ﬂ7m

Va2 bEAEBULER, HHORBENNBRE S, A7uv s bl
TOXD>LRAMLTMHESLS 2 2.

HEs88 (Fuv=2 NEMAAS) . Bty h7—2 L LTRRO
BEARITRIAZFELCV 5004207, IMORMEEI T, oM
OHDMAEEDHILHOHEEIHIMERBRTLH L.
LHEORMROLBEHEERFONKERFOREEEHO LI >THY. €D
REBObETC7uY-27 VERREMA2EUL2EBREES, RVWREAE-2
HEOHEBACRREINATETVWSE., COZLHBOETLWENIZL. »
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HWFR, E7aP2 PEBMUAOEREBSLUREASZTELLH A2
B, L, A7uT 2 bBEBMIhEThT, MORBMOYKKEE LT
WRCEATaD 27 PEBIBRTEOR MR Z2ERDBTHA D,
COHEAPS. KTV 2 FOEBOREYIWHATH 3.
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RETHdEHERITSNT,
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FLEERES AL,
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BHOMMAE T2 HBER. BLOAL— FEFA2ERS W2 BMIER IR
DEBDTHS.
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0 E o ik 08 92.29km (85%)
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LHPEBH L,

¢) TuV L LOBRABBRBIIBNWTRET AT v 0 - HY A%
(3-3.5cm OMBEE) L, BEHBITAZ27IL L avs ) — i
(10cmD EHEE) 2T dDeNnd I~ L, Javo2 i OtHMEBF
W7AZ77» b2y 2y — 8% (LcnOMKE) 20H>2L0DH
F-2OREETED L. MEESTLORFTMOBAL S THA
THHLEEARVEVICEDBHERIA TN, 61, FIH O
WEBEEFCHENAYT L, o, BHZEATLYECOoORBHIRERN
HAISE N, COCLUMEFEELVRRANCTOHILEREARL T
LAERRL TS,

(4 A7 ud =2 hOBESIMBRIKOEBYITH- 12,
MERI R E#  (IRR) 19.7%
MRS (NPV) 97,625,000 8 L
CheOMEBREATRY « 2 FOERBRAHEESEBCH W EEZRLTY
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T b OEFHE
HBEOBR., BL7+—V7ATHBEHNMENELT 0D 72 FOMERL
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¥ Taves bEBEMEOELRER

W, b ARANERRCEMEME 0 107, 11kn

18 0.77km ( 1448)
) | 0.75km (2 k¥ 3 )
ES % 103.53km
x HEORE
38 B 18 51 1B
1 Bt W1 40km/h _
® B 9.0-10.4m (T )
B L B 2HX3.5m= Tm
3% FAT7NE -2y — hEHE
(2) FEI W
¥ 1 I
YL & 10,196,000m® (C)
BB 1,512, 000m° (E)
#ia 8,684,000m® (S=C~E)
* WO 1345
¥ hraAn 2 P
*  f 3% TR t=15cm, V=159, §00m®
b FE A t=15cm,  V¥=153,800m®
& 3 t=10.0cm, V= 98, 800m®
*  HF K Ry 22 HLN— b LI A
WA T HNN— 42888 T (X 20m=8,560m)
¥ BWRBIUMMoOBED



(3) 7uv s hbaab

#7.2-1 HExXhLhLaAAL
funit: US$ 1,000 }

Forelgn Currency Local Currency Total RATE
constrastion Gost sa0s 57,108 151,509 0 %
Others 19,472 17,364 36,831 20 %
progees cost | aosesr s 188,420 100 %
""""" wre T e s s

SEBRMoro7uY 22 b2 A MERT22OEBITHD.

#7.2-2 HEBEBEHOaA L

distance Project Cost
Sub-section (km) (US$1000) (%) (1000%/km)
Santa Babara
— Point F 25,30 48,845 25.8 1,930
- Point K 21.48 49,901 26.5 2,325
— Caranavi 13.24 16, 245 8.6 1,227
- Point Q 19.556 26,486 14.1 1,355
- Point Vv 21.75 39,580 21.0 1,820
- Bella Vista T7.33 7,348 3.9 1,002
Total 108.63 188.420 106.0 1,735
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(4) MESELES
EHOERPHLC LIV BESLEE L2BRESIROLBITHS.

~ 1996 20.934F 77 Kk
- 1997 41.812F A KL
~ 1998 41,8728 K W
- 1959 41.8728 7 B
- 2000 41.872HF R

Bl 188.4208 H F M
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SHEERIh RV hid s nwHNEABRETINTOREL2S Lo TR LI
SN,

(1 W =B
TUY s MG R THELMEOL 2 ARKEL TV Y, EiEL
MERSEMLHOEDRBEIhTWRY AT RS RN, —BO RN
100050 1 OMEE. BT oMIBIC BN TE500 530 1 OMBRABET
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ERishzER 02 b O—R

fHEel-1
(1884 -~ 1991)

R ! location  (Leagth ) Type of Yo Cest | Poreifa | fompl. | !
'S0l Bane of Project Dor Road Bo. ! (k) ] Project  |(I0000SH)) Fimaace i Tear | Bemarks

frovefesassneasraaaaass s revereeeananens e e :
1 Mpproach of Chinore-Tapacaei | Nou !} o261 'Maintensnce ! 129100 JIOB-CAE | 1390 }just started |
te 3 10ella Vista-Qaiquibey S Y14 'Constrnction | 26400 (Bracil ;1 1983 (linished !
) 18econdary Bosd Phase ) 1428, Chug. , $/Crul 1200 Coust.,improve.i . 19283 jOSAID 1881 | !
o) ditle  Phase Il Iochabanba ) 260 ) ditke DOO1503L jesaip 0 1889 !
b5 ditte  Saata Crus 13anta Crus VoS0 ) ditte VS IDB-CAR 1980 ) !
Vgl ditte o Yonfas AR w0 ) ditte oo m voly !
'¢ 1 !Cotapata-Sants Barbara T L33 'inal Desiga | 7120 [1DB Loy !
! g iChallapata-Tarapaya PoBe VI ) ditte 1 300 lrompLatA | B989 | !
!¢ Ichinore-Vapacaai ;o ol ' 181 lCosstruction | 139596 }IDB-CAT | 1388 | !
' 10 Agricaltaral Area,Rorth ChuqaiCheqaisaca Y1 Yonst.,leprove.t  1087-1FIDA 1988 ) !
1 i . 1 [} 1 ¥ t 1 ] ]
1 1 : 1 1 3 ¥ | \ i ]
1411 }Goayaraseriz-Janta Rosa HE [ VOgth Matntenance | 2300 DGR tstarting !
! 12 |Padeays-Bernejo N (N | VU160 1pinal design ) 96 JFORPLATA | 13B | !
1413 [Pave.,la Par-Cotapata 7 Bed ' 10 lcoastraction ] 1861} Poregy !
114 {Porvenir-Chive | Ho 2 P10 ) dilte o010 ) 1o1sy H
11§ Iaiatenance, Soath Begier | PRS0 Maintenaace | 36549 CAP Vo1 '
{16 Vruerto Rico-Hueva Bthea "Pando, Beni | 81 lCoastruction | 648} Vo !
17 iCotagaita-San Juaa del Gro  Polosi Y90 !Coast.,luprove.) 2088 jRIGA ) K91 :
1 18 )Parear Grande-Yacuiba [ ' 80 iCouslruction | 22540 [RORPLATA | 1990 | '
1419 1fncuro-Rarrenabaqee Pl S (1} B 37 b2 joser ) 198 '
130 |Confitab-Caiboasi T Reod oY ditte vo§5350 L10B to1992 ierdering sou |
1 ] - 1 H 1 1 1 1] 1 ]
i LI 1 1 ] H ] 1] i 1
121 1Samaipate-Tarmma f8ania Crat V1) 'Mafotenance ! 1382 [IBB Vonn '
141} 13y Borja-trinidad v B 3 D228 Reasid. Stedy | 2924 NIEA Py '
11} 18an dalian ‘Santa Cray 250 !Kaintensnce § 3869 JCermary | 1991 | !
! 2 |Sants Cras-Trinided L 'R VOB Comstruction | 7815 JRORRLATA | 93 | !
182§ 152 Baenaventura-Cobija 'R, d VoS0 (Peasid. Study | MY JCAR HER LI !
416 1Santa Ana-Santa dosa Beai VOIS0 (Rinal design ) 500 } LT '
111 (Santa Rosa-Riberalts R (I I 410 !Comstruction | 100 | Yoese '
1134 182z Bocmaventura-izianas H VOND leproverest ) 383 ) Poun g !
b2y tSucre-Ipati y Ho. 6 VO440 1Figal Design ) 1500 DS V18 !
Y430 (Qaigeibes-Tecamo N [T Ul lCoast.,lmprove,| {6187 1IDB ol ! !
! t ] ¥ i ] 1 ] i 1
1 ] A 1 1 1 ] ) ] i 1
131 jtotacoa-Rueale Neades \hagaisaca © 30 !Coostrmction | 12975 [RONPLATA | 1991 [leadering aov |
'431 10obija-Conquista !Pande V225 Mafntenazee ! 2800 Gk ! !

................................................................................................

The Prbjects marked with an asterisk are consid-
ered to be related with this Study.

'Bridge construction projects are not included in

this table.
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(1} w = Wc"—- w, w, = width of pavement on tangent, ft.

12) W = N{UC) + IN-1F, + 2 U = track width of vehicle {out-to-out tires), ft

C = lateral clearance per vehicie: assurmed 2,25 &
3 It for W, of 20, 22 & 24 [1, respectively.

N = Number of lanes - Fa = width of front overhang, It
\v = widening for pavement on curve, fL Z = extra width allowance for difficutty of driving
We = width of pavement on curve, {1, on curves, ft,
u = track width on tangent {outto-out) B.5 R
{3} U v uw + R o~ R? -~ L? R = radius on centerling of 2Jane pavement, ft
L = wheeaibase
{41 Fp = V R + AL + A ~ R A = front gverhang
{s) 2 = ¥/ '\JH V = design speed of highway, mph

SNC's Formula {SR=1B50)

y
S=2(R- SR-(L** L))+ (JR+A(2L+4)-R) + ——
10 /R
=22 (U-u) +Fp+2Z =W+ (Mm-2(u+C))
l [
R=d5 -+ 2.656  + 0.12 + 0.62 = 3.25
(WB50)

ft - 2
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Pavement Widening on Curves ( See Table 6.1-5 )
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Comparisoen of Cost Estimatvion of Construction

Tor Road

Improvement

tnit llpre?;:ent Nev Alignment Dual Carriage Way Road
Tten Unit Cost of Existing Road :

Volans Cost Volune Cost . Yolune Cost
Clearing and Grubblng n? 3.9 21,500| 108,358 21,600 | 130,020 38,000 | 148,720
© | Seil st 3.i4 29,52% - 83,156 57,750 175,560 35,413 107,844
Excavation Soft thR at 12.13 17,713 214,833 35,850 420,304 21,283 238,187
of R?ad Rard Rock s’ 15.03 11,310 171,504 23,100 314,11 14,190 213,276
Eabankeent %? 5.03 0 0 ] [ [ [
Pavapeat nt 16.68 5,000 156,120 $,000 150,120 11.008 183,480
Soil 2t 1.31 11,300 15,065 14,000 18,348 13,825 20,731
Siope Gut Rock w? 21. 10 11,500 242,650 14,000 295,400 15,885 133,807
Esbankment at 1.31 [ ¢ d [} 0 [
Drainage Kz 23,266 1.0 23,266 1.0 23,266 2.0 40,942
Direct Cost’ 1,021,594 1,560,203 1,308,087
Indirect Cost(z5%) 255,399 396,051 122,022
Construction Cost 1,276,933 1,850,254 1,635,109

Cost Estimation around Point (L) (Santa Ana)

Imprevement
Uoit New Alignment
Item Unit of Existing Road
Cost
Volume Cost Volume Cost
Clearing and Grubbing m? 3.94 70,770 278,834 67,600 266,344
. Soil n? 3.04 152,285 462,946 122,378 312,029
Excavation
Soft Rock a? 12.13 65,265 791,654 52,447 636,182
of Road
Hard Rock n’ 15.03 - - - =
Embankment a® 3.0 31,5040 158,445 &4.625 224,464
Pavement m? 16.68 27,008 450,360 21,600 360,288
Cut Soil m? 1.31 31,563 41,348 26,460 34,663
}
Stope Rock n? 21.10 13,927 285,420 11,349 239,274
Embankment m? 1.3t 5,700 -T,467 9,180 12,026
Drainage K | 23,266 3.0 - §9,798 2.4 55,838
Direct Cost 7,545,282 2,221,108
Indirect Cost({25%) 636,571 555,727
Construction Cost 1,182.85] 2,776,185

f -4
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Cost Estimation around Point (0) +1. 8Km

) Unit foprevesent . New Alignment
Iten Unit of EIxisting Road g
' Cost ~ Voluse Cost”’ Voluae _Cost
Clearing and Grubbing - 17,370 58,438 13,335 52,540
_ Soil n? 3.04 65,363 185,664 21,000 63,840
Breavalion o8 Rock 2 | 12.13] 28,012 339,786 9,000] 109,170
of Road 1 ard Rook 2 | 15.03 I I - -
Embankment ' n® 5.03 - - 6,188 | 31,128
Pavement n? 16.68 5,400 - ag,877 4,880 81,065
Soi a? | L3 10,962 | 14,360 4,068 5,330
Slope but Rock ? 21.10 4,698 99,128 |- 1,744 36,798
{ Eabanknent n? 1.31 - - 2,475 3,242
Drainage ' . Ko | 23,266 8,60 13,9856 D.54 12,560 |
Direct Cost 521,404 395,671
Indirect Cost{25%} 205,351 98,318
Construction Cost 1,026,755 494,589

Cost Estimation Around Point (Q) +5Km

B , Imprevement
Init New Alignament
item Upit of Existing Road _
Cost - -

_ Volume Cost . Volume Cost
Clearing and Grubbing m* 3.94 22,360 88,098 21,300 83,922
) ) Soil u® 3.4 33,677 102,378 17,750 53,960

Excavation : .
Soft Rock n¥ 12.13 33,677 408,502 17,750 215,308

of Road :
Hard Rock n® 15.083 - - - -
Embankament n 5.03 9,675 48,965 22,137 111,349
Pavement m? 16.68 10,800 180,144 10,800 180,144
ot Soil n? 1.31 10,815 14,168 4,200 5,502

u . :
Siope Rock m? 21.10 16,815 228,197 4,200 88,520
| Embanknent W | 131 1,100 1,441 5,050 7,926
Drainage Km | 23,266 1.2 27,319 1.2 27,919
L

Direct Cost. 1,098,512 174,650
Indirect Cost{25%) 274,878 193,663
Construction Cost 1,374,390 964,313
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Cost Estimation from Point @ to @
. . Earthwork Tunne!
Item Unit Unit Cost _
: VYolume Cost Volume Cost
Length of Earthwork n 1,675 4,500 7,705,000 3,640 6,097,000
Tunnel L 7,354 - - 5001 3,677,008
Total 7,705,000 9,774,000

Cost Estimation from Point & to @

Uit New Alignment New Alignment
.i ten Unit Cost (Earth-Rork) {Tunnel)
Volume Cost Volume Cost
bEEeafing'and Grubbing u? 3.94 33,047 130,205 71,31 83,965
Excavation Soil w? 3.04 36,070 109,653 23,994 72,942
of Road Soft Rock -&* 12.13 72,141 875,070 47,987 582,082
Hard Rock &’ 15.03 72,141} 1,084,278 47,987 721,245
HE;bankment m® 5.03 33,615 169,038 47,952 241,188
Pavement a? 15.68 12,105 201,911 6,075 101,331
Soil 5 1.1 3,756 | 4,920 1,636 2,143
Slope ut Rock w? 21.10 33,808 713,349 14,724 310,676
Embankment n* 1.31 2,271 2,975 1,108 5,381
Drainage Kn 23,266 1.3 30,248 1.1 25,593
Lining " 5,833 - - 80 705,960
Retainiag wall {U=7.0m) 0 670 35 - - -
Direct Cost 3,345,146 4,272,867
Indirect Cost(25%) 836,287 1,068,217
 Construction Cost 4,181,433 5,341,084
Cost Estimation from Point ® to @&
Earthwork Long-span Bridge
ftem Unit Unit Cost
Volume Cost, Volume Cost
Length of Earthwork o 1,678 1,800 3,015,000 7101 1,18%,2%0
Long-span Bridge @t 5,400 - - 1,825 9,855,000
Total 3,015,000 11,044,250

('}
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Cost Estimation from Point (S)

to (V)

.| Imprevement _
Unit oo New Alignment
Iten Uait C of Ixisting Road
. Cost |- :
Volume Cost Yolure Cost
{learing and Grubbing n? 3.947 307,180 1,210,289 293,850 § 1,156,981
Soil a? 3,04 468,600 | 1,424,544 329,840 |- 1,002,714
Excavation (= ' : :
¢ Boad Soft Rock n® 12.13 351,450 | 4,263,089 247,380 | 3,000,719
o 0a - - - -
Hard Rock n® 15.03 351,450 | 5,282,294 247,380 | 3,718,121
Eabankaent ' o® 5.03| 377,100 | 1,896,813 | 259,875 | 1,307,171
Pavenent _ w® | 16.68 123,930 2,067,152 - 116,550 1,344,034
cut Soil m? 1.31 105,874 138,695 59,584 - 78,055
u - - g -
Slope Rock ot 21.10 158,811 3,350,812 82,375 | 1,885,833
' Embankaent n? 1.31 31,500 | 41,265 50,820 | 56,574
Drainage Kn | 23,266 13.77 320,373 | 12.95 301,295
Direct Cost 19,995,426 14,461,517
Indirect Cost(25%) 4,958,857 3,615,379
Construction Cost 24,994,283 18,076,895
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