f$44-3 KEEoTHE (B [B~ 1

Point A (Poute. @ Unit : US3
Name of Work Type “Unit | Volume Unit Cost Cost Remarks
Excavation (Soi1) ' o 5,05 8.48 43,206
" (Soft Rock) | 20,319 12.13 247,197 RV=25, 24
- (Hard Rock) n’ - -
Pa"e‘*(‘gg:riage o) o 1,555 16.68 25,937
Sub-Total - 316,340
B"i(gﬁgersmctm) e 1,235 1,370 1,631,950 2=130u -
Ubutneat) 2 130.2 278.4 36,248
Pie) e 138.8] 515 185,808
Sub-Total - 1,914,006
Total ' 2,230,348

Point A {Poute @) Unit : US$
Nazme of Work Type Unit Volume tnit Cost Cost Remarks
Excavation{Soil) n® 581 8.48 5,012
(Soft Rock) n? 2,386 12,13 28,700 £V=2,057n2
{Hard Rock} w? - - -
Pa"e“;g::riage os) n 808 16.68 13,477
Sub-Total ' 47,188
B"i(gﬁgers tructure) o? 1,283 1,370 1,751,710 21358
(Soutaent) 0® 130.2 2784 36,248
Pier) o 996.0 251.5 250,494
Sub-Total ’ 2,044,452
- Total : ; 2,081,641
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B- 3
Patuni (Poute @) _ Unit @ US$
Name of Work Type Unit | Volume ‘Unit Cost. Cost Remarks
Excavation (Soil) nd 17,220 8.48 146,028
(Soft Rock) @ | 43,080 12.13 522,197 £ =86, 100"
{fiard Rock) | 25,870 15.93 388,826
Pa""“ggg:riag& o @ | 7,005 16.53 117,010
| Sub-Total 1,114,059
Brigﬁgmtrucmm a* 312 830 258,960 2=30n
(bitnent e 215.8 278.4 60,023
{Pier) w* ) B B
Sub-Total | 218,983
Total 1,493,042
Patuni (Poute @) _ Unit = US§
Name of Work Type Unit | Volume Unit Cost Cost Remarks
Fxcavation (Soil) o? 7,820 8.48 66,314 »
(Soft Rock) 8 | 19,550 12.13 237,142
(ard Rock) 2 | 11,730 15.03 176,302 £:V=39,100n°
P a""’"(‘g::riage o) a 5,325 15.58 105,501
Sub-Total 585,259
Bri(gi‘;ersmctm) 2? 488 830 398,440 2=45u
(Abutnent) n? 215.5 218.4 §0,023
Pien a* 221.5 251.5 55,707
Sub-Total 514,170
Total 1,099,429
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Patuni (Poute @) Unit : USt
Name of Work Type Unit | Volume Unit Cost Cost Remarks |
Excavation (Soil) 2 3,449 8.48 29,248
" (Soft Rock) e | 8,62 12.13 104,597 EV=11, 240°
{Rard Rock} w° 5,114 15.03 71,765
P o o) e | 3.3 16.68 55,628
Sub-Total 267,238
B”(gf:mtructm) ? 797 1,370 1,091,890 290
(Abutnent) w’ 118.8 2778.4 33,074
(Pier) & 1,045.0 251.5 262,818
Sub-Total 1,387,782
Total 1,653,020
i B- 6
Challa. {Poute @) Unit : US$
. Name of Work Tﬁ-rpe Unit | Voluze Unit Cost Cost Remarks
Excavation {Soil) n 23,740 8.48 201,315
{Soft Rock) n’ 12,002 12.13 145,584 £V=35,742n°
(Hard Rock) o® - - -
Paveg(lgz:riage ) ? 5,785 16.68 113,174
Sub-Totatl 460,073
e s tructure u? 312 830.0 258,960 2=30n
(Abutsent) m® 118.8 278.4 33,074
(Pier) o’ - ) )
Sub-Totat 297,934
Total 752,107
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Challa | {Poute @) Unit :US3
Name of Work Type Unit { Voluwe Unit Cost Cost .. Remarks
Excavation (Soil} B® 12,220 8.48 103,626
(Soft Rock) 2 10,137 12,13 122,962 £V=22;3573
(Hard Rock) o® - - -
Pa""‘}‘g::riage oo e 5,980 16.68 99,745
Sub-Total 326,334
B'i(gﬁgers tractare) u? 570 83 413,100 2=60n
(Bbutacat] u? 143.4 278.4 39,922
“',icr) ° 150.9 251.5 37,951
Sub-Total 550,973
Total 877,307
Chatla {Poute @)  Unit :US$
Name of Work Type Unit | Volume Unit Cost Cost Remarks
Fxcavation (Soil) m? 15,480 8.48 131.270
{Soft Rock) s 5,814 12.13 70.766 LV=21,314n”
{(Hard Hock)_ a® - - -
Pa"e";gz:riage o) w2 3,196 16.68 53,209
Sub-Total 255,245
B*‘(‘éﬁ':erstructm_e) a? 345 1,370.0 1,296,020 2110
" (abutment) 2 115.4 218.4 32,127
(Pien) r? 351.2 251.5 88,327
Sub-Total 1,416,474
Total 1,671,119

f4-12



B- 9

San Silverio {(Poute @) Unit :US$
Name-of Work | Type Unit | Volume Unit Cost Cost Renarks
Excavation (Soi1) @ | 103 8.48 8,734
(Soft Rock) m® 8,450 12.13 108,563 %V=3,980n”
{Hard Rock) n? - - -
P age Way) w o 2,280 16.68 38,030
Sub-Total 155,327
Bri(gﬁserstruc‘ture) n? 380 830 315,400 £=60n
' (Abutment) o 118.8 278.4 33,074
(Pien) n 150.9 251.5 37,951
Sub-Total 386,425
Total 541,752
! B- 10
San Stlverio {Poute @) Unit :US$
Name of Work Type Upit | Volume Unit Cost Cost Remarks
Fxcavation {Soil) n® 680 8.48 5,766
(Soft Rock) &’ 3,584 12.13 43,474 %V=4,26dn®
{Hard Rock) o’ - - -
Pa"e“;ggiri N u? 1,805 16.68 30,107
Sub-Total 19,347
e structure) a? 760 830.0 361,000 2=50n
(Abutment) m® 143.4 278.4 38,921
(Pier) a’ 150.9 251.5 37,951
Sub-Total 438,874
Total 218,221
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San Lorenzo {(Poute @) Unit @ USY
Name of Work Type Unit | Volume _ Unit Cost Cost Rezarks
Excavation (Soil) @ | 81,300 8.48 740,304
(Soft Rock) @ | 52,380 12.13 535,369
{ard Rock) ’ 34,920 15.03 524,848 V=174, 600n°
o e iage Hay) n? 7,125 12.90 91,913
Sub-Total | 1,982,434
B*ﬁgerstrucm.‘;e)' a2 475 830 394,250 2250a
(butaent] p° 128.0  218.4 35,914
pien) n? 183.8 251.5 46,226
Sub-Total . 476,330
Total 2,468,824
[B- 12
Sqan Lorengo {Poute @) Unit : GS$ |
Naze of Work Type Unit | Volume Unit Cost Cost Remarks
Fxcavation (Soil) a® 56,330 8.48 477,678 ]
(Soft Rock) 2 33,798 12.13 409,970
(Nard Rock) n® 22,532 15.03 338, 656 LV=112, 66087
Pa"“‘?gg:fiage os) 0 6,650 12,99 85,785
Sub-Total 1,312,088
e structure) gt 570 830 413,100 2=60a
(Abutuent) n® 167.3 218.4 46,576
Pier) n’ 183.8 251.5 42,226
Sub-Total 565,902
Total 1,877,981
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(5= i3]

San Lorenzo (Foute @) Unit @ USE
Name of Work Type Unit | Volume Unit Cost Cost Remarks
Fecavation (Soi) n* | 33,668 8.48 285,513
(Soft Rock) B 20,201 12.13 245,038
(Hard Rock) n® 13,467 15.03 202,409 TV=67,337n°
Pa""-‘;g::riage oy u? 2,850 12.90 36,765
Sub-Total 769,725
Br i(ggerstructure) : a? 1,118 1,370 1,531,660 2=130n
' (Abutnent) & 167.3 218.4 48,576
(Pier) P 630.3 251.5 158,520
Sub-Total 1,736,756
Total 2,506,481
| (5= 14
Espiritd (Poqte @) Unit @ US3
Name of Work Type | Unit | Volume Unit Cost Cost Remarks
Fxcavation {Soil) n? 15,500 8.48 131,440
{Soft Rock) p? 15,792 12.13 181,552 LV=31,2820°
_ {(Hard Rock) m* - - -
Pam{ggir]age ) 0 2,871 12.90 37,035
Sub-Total 360,027
“"&:ﬂsmmre) n 4.0 8309 2,120 2=35a
(Abutaent) a° 105.8 278.4 29,455
(Pier) 2’ 154.0 251.5 41,246
Sub-Total 312,821
Total 132,843
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Espirith {Poute @) Unit : USE
. Name 61‘ Work - Type Unit { Volume Unit Cost Cost Remarks
Excavation (Soil) o’ 5,248 | - 8.48 44,503

{Soft Rock) &® 5,100 12.13 61,863 £V=10, 34807
(Hard Rock). 5 w’ - - -

B iage Wav) | 2,876.6 12.90 37,108

Sub~Total 143,475

Brigﬁgerstmmm) n? 415 830 394,250 2=50m

(butnent) 2 123.0 278.4 34,243
(pier) B? 286.5 251.5 72,055
Sub~Total 500,548
Total 643,220
(3= 16
Espiritt {Poute @) Unit : US$

Name of Work Type Unit | Volume Unit Cost Cost Remarks
Excavation {Seil) n? 1,300 3.48 11,024

(Soft fock) n? 1,100 12.13 13,343 L¥=2,4000°
(Hard Rock) &’ - - -

Pa”e"(‘ggﬁriage dos) 2 1,490 12,90 19,217

Sub~Total 43,584

Br}gﬁiers Lructure) ? 920 1,370 1,260,400 2=100n

(Abutment) 2’ 123.0 278.4 34,243

(Pier] a? 351.2 2515 88,327

Sub-Total 1,382,970
Total 1,426,554
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Pto Leon (Poute @) Unit + US3
Name of Work Type Unit | Volume Unit Cost Cost Remarks
Excavation (Soil) 5 - - -
(Soft Rock) a® 8,647 12.13 104,888
(Hard Rock) u? - - -
Stone .Masonry m? 532 28.56 15,208
P ""e“zg::riage ) a? 1,155 16.68 18,265
Sub~Total 139,361
Bri(gﬁge rstructure) v 523 130 381,790 lﬂ;ggucation
(Abutzent) m® 118.8 278.4 33,073
(Pier) m? - 414,863
Sub-Total 554,224
Total
(5= 18]
Pto Leon (Poute. @) Unit « US}
Name of Work Type Unit | Volume Unit Cost Cost - Remarks
Excavation (Soil) s* - - -
{(Soft Rock) w? 23,060 12.13 279,718
{lard Rock) o’ - - -
e iage Wy n? 1,710 16.18 28,523
Sub-Total 308,241
B”(gﬁgerstrumm) w? 312.0 830.0 258,960 2=30u
(Abutaent n? 135.8 218.4 37,806
{Pier) o’ ) ) -
Sub-Total 296,766
Total 605,007
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Carrasco {Poute @) Unit : US$
Name of Work Type | Unit | Volume Unit Cost Cost Renarks
Excavation (Soil) - m* 1 41,123 3.4 348,723
(Soft Rock) n? - 12,13 -
(Hard Rock) a® - 15.0 -
Seed Spraying u? 6,388 1.31 8,368
P a"e”‘(’gz:riage o) n 2,647 12.90 34,151
Sub-Total 391,242
e rstrustie) | 126 564.0 73,876 2=55
(Abutnent) m? 2814 278.4 78,342
(Pier) o ) i B
Sub-Total 152,218
543,460
(6= zo]
Carrasco (Poute @) . Unit + USS
Name of Work Type Urit | Volume Unit Cost Cost Remarks
Excavation {Soil) n3 5,473 8.48 46,411
{Soft Rock) o’ - 12.13 - N
(Hard Rock) n? - 15.03 -
Seed Spraying u? . 1,2 .3 1,643
Pave?g:nage 55 n? 1,980 12.90 25,543
Sub-Total 73,547
“i(gﬁgerstructm) 2 354.0 584.0 208,736 2-3a
(Abutment) n? 318.2 | 278.4 88,030
(Pier) w? - 251.5 -
Sub-Total 294,766
368,363
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Carrasco (Poute 3} | Unit : US$
Nape of Work Type Unit | Volume Unit Cost Cost Remarks
Excavation (Soil) z? 4,289 8.48 36,31
{Soft Rock) B - 12.13 - |
(Hard Rock) a® - 15.03 -
Seed Spraying n* 1,026 1.31 1,344
Pavenen iage Hay) a? 1,547 12.90 19,959
Sub-Total 57,674
e rstructure] wt | 585.0 584..0 341,640 223
(Abutrent) n® 281.4 218.4 78,342
(Pier) n® 39.3 251.9 9,884
Sub-Total 429,856
Total 487,940
]
(Poute ) Unit : US$
fame of Work Type Upit | Volums Unit Cost Cost Remarks
R'r—Excavati on (Soil) n?
{Soft Rock) n®
{Hard Rock) a?
Pavement 22
{Carriage Way)
Sub-Total
Bridge o?
{Superstructure)
{sbutment) »
(Pier) s
Sub-Total
Total
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1)

(1) Selection for S.B. + 0.8 / No.D + 700

Applicable Countermeasures:

"= goncrete - Crib with concrete spraying and Anchoring 1)

- Grid Type Concrete Retaining Wall + Concrete Crib 2)

Optimum Countermeasure: _
As described below, Grid Type Concrete Retaining Wall (+)
concrete Crib is advantageous to the location in economical
view point.

Unit CQuantity  Unit Cost Cost Remarks
Concrete Crib ﬁzﬁs mmmlamm
Excavation m 46,362 12.13 562,371 -
ol - 676,024

Retaining Wall . n2 1,677 124.95 209,541

2) Concrete Crib me 400 51.08 20,432
Excavabion m 36,150 12.13 438,499
Total 668,472
Concrete Crib
—
~
T
L Grid Type R/W
//
7
/
s
Vs
s
P
, I
/ O
o / o
Existing Slope / "
D€ , X
/
/
s
y;
/ |
/7
yd
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(2) Selection for $.B. + 2.3 / No.2 + 200

Applicable Countermeasures:
- Concrete Crib with concrete spraying and Anchoring

- {Grid Type Concrete Retaining Wall

Optimum Countermeasure:
As illustrated below, Concrete Crib is adaptable to the

location in topographical view point.
' Existing Slope y

{(3) Selection for B + 1.9 / No.8 + 100

Applicable Countermeasures:
- Concrete Crib with concrete spraying and Anchoring

~- Grid Type Concrete Retaining Wall

Optimum Countermeasure: '
As. illustrated below, Concrete Crib is adaptable to the

location in topographical view point.

Existing Slope p
AN
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(4) Selection for C + 0.4 / No.10 + 900

Applicable Countermeasures: :
- Concrete Crib with concrete spraying and Anchoring

- Grid Type Concrete Retaining Wall

Optimum Countermeasures:
As illustrated below, Concrete Crib is adaptable to the

location in topographical view point.

Existing Slope //
_ s
L2)
h .

(5) Selection for C + 2.6 / No.1l2 + 780

Applicable Countermeasures: ,

- Concrete Crib with conecrete spraying and Anchoring +
Catch Fence installed at road side

- 'Grid Type Concrete Retaining Wall + Catch Fence installed

at road side

Optimum Countermeasures:
As illustrated below, Concrete Crib + Catch Fence is adapt-—

able to the leocation in topeographical view point,

Existing Slopd
Catch Fence

e N
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(6) Selection for F + 4.2 / No.29 + 500

Applicable Countermeasures: . ‘
— Conerete Crib with concrete spraying and Anchoring

~ Grid Type Concrete Retaining Wall

Optimum Countermeasure: _ o
As illustrated below, Concrete Crib is adaptable to the

location in topographical view point.

Existing Slope //

(7) Selection for H + 1.0 / No.33 + 700

Applicable Countermeasures: '

- Concrete Crib with stone pitching and Anchoring +
Gabion Catch Wall

- Grid Type Concrete Retaining Wall + Gabion Catch Wall

Optimum Countermeasure:

As described below, Grid Type Concrete Retaining Wall +
Gabicen Catch Wall is advantageous to the location in eco-
nomical and topographical view points.

Unit  Quantity Unit Cost Cost Remarks
Concrete Crib  m? 1,880 s2.40 Us 108,752 Us
Excavation W 7,840 123 ss,0s4
ot T ewes T
Retaining Wall  m2 581 124.95 72,55
Excavation - w158 1213 asese
otad T 91,263
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Concrete Crib

Existing Slope ", .

" Grid Type R/W

(8) Seiection for I + 3.0 /'No.38 + 740

Applicable Countermeasures:
- Concrete Crib with concrete spraying and Anchorlng

- @Grid Type Concrete Retaining Wall

Optimum Countermeasure:
As i1llustrated ©below, Concrete Crib is adaptable to the

location in topographical view point.

Existing Slope

— )
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(8) Selection for I + 3.3 / No.39 + 30

Applicable Countermeasures:
~ Conecrete Crib with concrete spraying and Anchoring

~ Grid Type Concrete Retaining Wall

Optimum Countermeasure:
As described below, Grid Type Congcrete Retaining Wall - is

advantageous to the location in economical view point.

Concrete Crib m? 2,555

Bxcavation nd 25,182

Tetal T asseee
Grid Type R/W . m? 1,408 124.95 175,020
Excavation wd 17,200  1z.18 209,721
votal T aesess

Grid Type R/W
Existing Slope

—_—— — 1
(10) Selection for J + 4.9 / No.44 + 400

Applicable Coﬁntermeasures:
- Concrete Crib with concrete spraying and Anchoring

- Grid Type Concrete Retaining Wall

Optimum Countermeasure:
As illustrated below, Concrete Crib is adaptable to the

location in topographical view point.
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(11) Selection for L + 3.0 / No.52 + 200

Applicable Countermeasursas:

- Stone Masonry Retaining Wall

- Concrete Pitching and Anchoring

~ @Grid Type Concrete Retaining Wall

Optimum Countermeasure: :
As illustrated below, since Concrete Pitching is not adapi-
able to the location in topographical view point, Stone
Masonry Retaining Wall or Grid Type Concrete Retaining Wall
should be applied. Comparing those retaining walls with
the cost, Stone Masonry Retaining Wall is advantageous to
the location. Existing Slope

Concrete Pnching_\\\vé \\y//
e
/
¢ | <

Retaining Wi

N
e

(12) Selection for L + 6.1 / No.55 + 500

Applicable Countermeasures:
~ Concrete Crib with concrete spraying and Anchoring
- Grid Type Concrete Retaining Wall

Optimum Countermeasure: _
As illustrated below, Concrete Crib is adaptable to the
location in tovographical view point.
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Existing Slope ,

jp—
s
/ 1
{13) Selection for M + 1.6 / No.58 + 200

Applicable Countermeasures:

~ Concrete Pitching and Anchoring

- Grid Type Concrete Retaining wall

-~ Supported Type Concrete Retaining Wall

Optimum Countermeasure:
As 1llustrated below, Concrete Pitching and Anchoring is

adaptable to the location in topographical view point.

E xisting Slope Vel
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(14) Selection for N + 2.0 / No.66 .+ 500

Applicable Countermeasures:
~- Concrete Crib with concrete spraying and Anchoring
- @Grid Type Concrete Retaining Wall

Optimum Coﬁntermeasuré:
As illustrated below, Concrete Crib is adaptable to the
location in topographical view point.

Existing Slope
.
~
~

~<

(15) Selection for N + 3.0 / No.68 + 440

Applicable Countermeasures:

~ Concrete Pitching and Anchoring

- Grid Type Concrete Retaining Wall

- Supported Type Concrete Retaining Wall

Optimum Countermeasure: .

As illustrated below, since Concrete Pitching is not adapt-
able to the location in topographical view point, Grid Type
Concrete Retaining Wall or Supported Type Concrete Retain-
ing Wall should be applied. Comparing those retaining
walls with the cost, Grid Type Concrete Retaining Wall is
advantageous to the location.

“ Existirg Slope
\‘\‘ Concrete Pitching
~ Retaining Wall
~
S
™
Q\\Q
'\\v,/ =TT T ™
s
.
Unit Quantity Unit Cost Cost Remarks
Grid Type R/W mé 1,006 124.95 US 125,699 US
Supported Type R/W m? 1,173 216.42 253,860
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{16) Selection for N + 4.9 / No.70 + 100

Applicable Countermeasures:

- Stone Masonry Retaining wWall

~ Concrete Pitching and Anchoring

~ Grid Type Concrete Retaining Wall

Optimum Countermeasure:
As illustrated below, Concrete Pitching is_adaptable to the
location in topographical view point.

\ kxisting Slope

(17) Selection for P + 0.9 / No.75 + 570

Applicable Countermeasures: _
— Concrete Crib with concrete spraying and Anchoring
- Grid Type Concrete Retaining Wall

Optimum Countermeasure:
As illustrated below, Concrete Crib is adaptable to the
location in topographical view point.

Existing Slope
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(18) Selection for P + 3.6 / No.77 + 800

Applicable Countermeasures:

- Concrete Pitching and Anchoring

~ Grid Type Concrete Retaining Wall

~ Supported Type Concrete Retaining Wall

Optimum Countermeasure:
As illustrated below, Concrets Pltchlng is_adaptable to the

location in topograph;cal view point.
Existing Slope

(19) Selection for P + 3.7 / No.78 + 100

Applicable Countermeasures:

~ Stone Masonry Retaining Wall

~ Concrete Pitching and Anchoring

-~ Grid Type Concrete Retaining Wall

Optimum Countermeasure :
As illustrated below, since Concrete Pltchlng is not adapt-
able to the 1ocation in topographical view point, Stone
Masonry Retaining Wall or Grid Type Retaining Wall should
be applied. Comparing those retaining walls with the cost,
Stone Masonry Retaining Wall is advantageous to the loca-

tion.

Existing Slope

> Concrete Pitching
Retaining Wall

e
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(20) Selection for P + 4.0 / No.78 + 600

Applicable Countermeasures:
— Concrete Crib with conecrete spraying and Anchoring
- Grid Type Concrete Retaining wall

Optimum Countermeasure:
As 1illustrated below, Concrete Crib is adaptable to the

location in topographical view point.
Existing Slope

(21) Selection for P + 4.9 / No.79 + 500

Applicable Countermeasures:

- Stone Masonry Retaining Wall

— Concrete Pitching and Anchoring

- Grid Type Concrete Retaining wall

Optimum Countermeasure:

As illustrated below, since Concrete Pitching is net adapt-
able to the location in topographical view point. Stone
Masonry Retaining Wall or Grid Type Retaining Wall should
be applied. Comparing those retaining walls with the cost,
Stone Masonry Retaining Wall is Advantageous to the loca-
tion.

S o Existing Slogcf .
A Concrete Pitching

Grid Type .
Retaining Woll

g? Stone Mosonr{
[ Retgining Woli




Stone Masonry R/W m2 355 54.38us 18.217us
Excavaticn m3 8,137 3.04 24,738
Total 42.953
Grid Type R/W m2 670  124.95us 83.716
Excavation . m3 - 4,447 3.04 13.518
Total ' 97.234

(22) Selection for Q + 0.6 / No.8O + 350

Appllcable Countermeasures:

- Concrete Pitching and Anchorlng

- Grid Type Concrete Retaining Wall

- Supported Type Concrete Retaining Wall

Optimum Countermeasure:

As illustrated below, since Concrete Pitching is not adapt-
able to the location in topographical view point, Grid Type
Retaining Wall or Supported Type Retaining Wall should be

applied. Comparing those retaining walls with the cost,
Grid Type Concrete Retaining Wall is advahtageous +to the
location. Existing Slope o
e ,// -
Concrete Pitching \\x,«y
. \\,: f"
Retaining Wall > d
S
- /
! /////
° :
. ™M

—

s

/ ///

T e
s . v
Unit  Quantity Unit Cost Cost

Grid Type R/W m2 2,180 124.95 US 272,391 US
Supported Type R/W m2 2,515 216.42 544,296
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(23) Selection for R + 0.3 / No.82 + 400

Applicable Countermeasures:
- Concrete Crib with concrete spraying and Anchoring
- @Grid Type Concrete Retaining Wall

Optimum Countermeésure: : : :
As described below, Grid Type Concrete Retaining Wall is
advantageous to the location in economical view point.

Unit  Quantity  Unit Cost Cost Remarks
Concrete Crib  m2 1,260 51.08 Us 64380 US
Excavation md 4,620 2.1 s,000
rotal 7 ia,400
Grid Type R/¥  mE2 715 124,95 89,330
Excavation m 1,000 1213 23,168
rotal 112,500

\\\> -

-~
/
Concrete Crib

Grid Type R/W
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(24) Selection for R + 1.8 ./ No.B4 + 350

Applicable Countermeasures:
- Concrete Crib with concrete spraylng and Anchorlng

- Grid Type Concrete Retaining Wall

Optimum Countermeasure: _
As - illustrated Dbelow, Concrete Crib is adaptable to the

location in topographical view point.

Existing Slope




f18%5-1 L EERE
f5-1(1) ESALORH

ESAL Factors were based on an assumed terminal serviceabil-
ity of 2.5 and structural number (SN) of 5.0. In most
cases, such an assumption provides information sufficiently
accurate for design purposes.

Axle Load Distribution {front/raar)} ESAL Factor
Vehicle Type  — oo oo — oo e o o e oSS s— e
{tons) {Kips) {front/rear) {Total)

S 0.6813 1.5 0.0002

Passenger Car —  —om oo s s s o e e 0.40004
8 0.6174 1.4 0.0002
5  4.7248 10.4 0.088

BUS s e 1.598
S 9.0752 20.0 1.51
s 1.5916 3.5 0.002

Light Truck = == rsmmm e e e e o e e e s 0.004
s 2.00584 4.4 6.002
5 2.5084 5.5 0.010

Medium Truck ———-——-—-mmme s e e e e e e 0.044
S 3.6916 8.1 0.034
5 5.073 11.2 0.188

Heavy Truck - e e 0.553
T 11.827 26.3 0.364
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[A535-12) s PR D IR

The estimations of this design method used the recommend
nomogram are presented by each layer on page AP-38 to AP-
44 .

On the other hand, a method of "AASHTO Interim Guide for
Design of Pavement Structures 1972" is that the value is
estimated by assuming the CBR value as presented on page
AP-45 to AP-46. The results of this estimations are summa-
rized below:

Section No.0{Santa Barbara) HNo.48 No.60(Caranavi)
-No.48 -No.60{Caranavi) ~End Peint{Bella Vista)
Deslgn CBR of i0.0 7.0 7.0

Roadbed Soil

Roadbed 2.5 (2.9) _3.0 (3.0) : 2.7 (2.1
Sub-base Course ' 2.3 (2.3) 2.0 (2.0)
Base Course . 1.7 {(1.7) 1.5 {1.5)

Note: Parenthesized figures indicate the values estimated
by AASHTO Interim Guide Method. Underlined figures
indicate the adopted values.

Reference: The adopted value (2.9) of roadbed in the sec
tion between No.0 {Santa Barbara) and No.48
corresponds to the elastic resilient modulus of
12,000psi.(AP-47)
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I. Estimotions by This Vesign Meihod

SN for Roadbed

No.O (Sta. Barbara) = No. 48

Highway Povement Structural De:r'gh
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SN for Roadbed

Highway Pavement Structural Design

No. 48 ~ No.60Q {Caranavi)
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SN for Roadbed

Highway Pavement Structural Design ~ No.60 {Coranavi) - End Point (Bellg Vista)
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SN for Sﬁbbcse Course

Hiphway Pavement Structural Desigﬁ No.O (Sto. Barbora )~ No.60 (CUFOhOVi)
N
.
—n Z
. »n
5 TN -
q N - E
w \ :
g S g
; AN L - 2
NN . &
4 F_a-~ A
\ 8 N IR
i \S. \.2 ¥ [ o

(15d) ¥\ 'snpapop - jusinssy "
105 PApOOY FA132))3 R
.; n
- -
o ) ~ @0
» 6“9 i3 =,
@© T = w =
S g O N _ .2
R
w =
g" ® o = 4 &

{suo]|fiw) AN 'suoH I ddy [poo sy buIS
jujoalnbl dig-gi o) pilowns3

L]
0
]

(%)Y ‘Lnngeyey

- 41



SN for Subbase Caurse ‘
Highway Pavemeat Structural Design - Mo 680 (Caranavi) = End Pdiﬂf (Bella Vista)
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SN for Base Course _
Highway Pavement Structural Design No.O (Sta.Barbaral- No. 60 (Caranavi)
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: SN for Base Caurse _
Highway Pavement Siructural Design No. 60 (Cg ro'n avi}-End Point{Belle Vista)
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II Estimation by AASHTO Interim Guide Method

Step 1
The Soil support values for roadbed, base course and sub-

base course were estimated using the following scale estab-

lished.
SOlL SUPPORT VALUE (5)

1.0 2.0 3.0 4,0 3.0 6.0 7.0 8.0 9.0 10.0C
1 !

I T LI

4

i 1 1
IR T 1 11 ETd T
3 T10 20 30 40 50 100 200

CALIFORNIA BEARING RAtiO (cs23

" Design CBR{X} Soil Support Value Remarks

Roadbed 10.0 5.1 No.D -~ No.48 )
7.0 4.5 Ko.48 - Ind Polnt
Sub-base Course 30.0 5.8 the CBR value was determined by
the aveilability on site.
3ase Course 80.0 8.5 - ditto -
Step 2 » '
SN for Rood bed E
= 19 e "
1 g
- 3 'r—‘l
- Y
L M
- 23 “MG; 3 g i
. = N
E g T 3 ? N 60 - End Point
f é ?[.; g_ Ho. 0 - No 48
2 VN 0 « i No. 48 - No,60
s o |
- 1 e l:-! 41 370
. 3 iz L :-—u
-t {
g
.} !
S ng R SN
No. 0 - No.48 5.1 861!. 066 0.9 2.9
No.48 -~ No.860 4.5 86 1. 066 0.9 3.0
No.60 - End Point 4.5 409. 645 0.9 2.7
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No. O
No.48
No.680

No. ©
No.48
No.60 End Point

SN

for Subbase Course

3= AOIL eTORT it

wlysin parlod])

TOrRL  BAwalaeT dad fy  aisect

b~ I -
- r
.

S Wig

—~ No.48 6.8 861.066

- HNo.80 8.8 861.066

— End Point 6.8 409.645
3
SN for Base Course E”

3= N WROaT  mlrs
Y -

1

S Wig
No.48 3.5 861,066
No. 60 8.5 86 1. 066

8.5 409 . 645
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Highway Pavement Structural Design
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[H5R5-1(3) SIS OB

No. 0 (Santa Barbara) - No.48

SNy / a; = 1.7 / 0.44 = 3.86 < Dy* = 4

SNy *
(SNg
SNy*
SN ¥

{SN3

1

+

0.44 X 4 = 1.76 > SNy = 1.7

ahy*
SNy*) 7 agmp = (2.3 -~ 1.76 / 0.14 X 1.0 = 3.86 ¢ Po* = 6
agDa*my = 0.14 X 6 X 1.0 = 0.84

SNp* = 1.76 + 0.84 = 2.6 > SNy = 2.3

(8Ny* + SNp*)} / agmg = (2.9-2.6) / 0.11 X 1.0 = 2,73 ¢ D3* = 6

No.48 - No.60 (Cafanavi),

SNy / ay = 1.7 / 0,44 = 3.86 ¢ Dy*= 4

Sﬂl*

agDy* = 0.44.X 4 = 1.76 > 8Ky =.1.7

(SNg-SN;*) /agmy=(2.3-1.76)/0.14 X 1.0 = 3.86 < Dp* = 8

SNy *
SNy *

{SNy

aaba*my = 0.14 X 6 X 1.0 = 0.84

SNZ* =1.76 + 0.84 = 2.6 > SNy = 2.3

{SRy* + SHp™)} / mgmg = (3.0 - 2.6) / 0.11 X 1.0 = 3.64 < Dg* = 8

No.60 (Caranavi) -~ End Point (Bélia Vista}l

SNy /oy = 1.5 /7 0.44 = 3,41 < Iyt = 4

SNy ¥
{SNy
SNy *
5N *

{583

+

0.44 X 4 = 1.76 > 8Np = 1.5

it

albl'
SN;*) / agmg = (2.0 - 1.76) / 0.14 X 1.0 = 1.71 < Pp* = 6
agDy¥mg = 0.14 X 6 X 1.0 = 0.84

SHa* = 1.76 + 0.84 = 2.6 > 8Ny = 2.0

(shy* + SNo*))y / mgmp = (2.7-2.8) £ 0.11 X 1.0 = 0.91 ¢ Dyt =8

Note: In the AASHTO Guide (1986), a minimum thickness of 6

inches 1s recommended to aggregate base. Furthermore,
a minimum thickness of base and subbase should be 2.5
te 3.0 times of maximum aggregate diameter from
previous experience. Assuming that the maximum aggre-
gate diameter is 2 inches, the minimum thicknesses
should be 6 inches. As described above, all of the
estimated thickness of base and subbase were less
than the minimum thickness. Thus, the design layer
thickness of base and subbase adopted 6 inches of
minimum thickness.
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A. Quantities of Earthwork

A.l Quantity_of_cléaring and Grubbiﬁg

Quantity(ha) 48.13 38.38 20.85 30.30 36.85 7.98 182.49

Section 1 6.00(1)+4.92(2)+7.18(3)+5.60(4)+5.59(8)
(No.0+000 ~ No0.25+300) +6.05(7)+5.60(8)+2,14(9)=48.13ha

Section 2 2.83(8) +5.12(10)+6.7(11)+4.63(12)
(No.25+300 ~ No.46+760) +5.30(13)+6.00(14)+2.50(16)=38.38ha
Section 3 1.80(16)+6.55(17)+5.20(18)+5.65(19)
(No.46+760 — No.60+000) +1.65(20)=20.85ha

Section 4 | 4.65(21)+4.28(22)+5.05(23)+5.40(24)
(No.60+000 — No.79+550) +5.40(25)+3.80(26)+1.72(27)=30,30ha
Section 5 _ 1.82(27)+4.25(28)+4.90(29)+3.80(30)
(NO.T9+550 — No.101+300)+6.38(31)+5.50(32)+6.20(33)+4.00(34)

-36.85ha
Section 6 ' 0.78(34)+4.00(35)+43.20(36)=7.98ha

(No.101+300 - No.l108+630)
Note: ( ) : Drawing No.

Refer: Drawing of plan (36 sheets)
Calculation by planimeter
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Quantity of Excavation Soil

Section 1 2 3 4 5 ] Total
Item

Cutting 2,865,515 2,627,084 785,667 1,283,024 2,304,623 330,366 10,196,279
Embankment 120,489 143,289 271,514 204,155 642,126 130,381 1,511,954
Replacement 48,000 37,040 85,040

Excavation A 120,488 143,289 319,514 204,155  $42,126 167,421 1,596,994
Excavation B 2,745,026 2,483,785 514,153 1,078,868 1,662,497 193,985 8,684,325

Quantity of Replacement {(Improvement of Subgrade)

I

No. 48 - No.54 6,000m(L) X 8m(W) X 1m(t)
No.1064 - E.P. 4,630m{L) X 8m(W) X 1m(t)

48,000m3
37,040m3

I, : Road Length W ¢ Road Wide +t : Thickness
Refer: Earth Volume Calculation sheets (70 sheets)

Quantity of Rolling of Sub-grade

Total

1]

Section 1 2 3 4 5
Rolling of Sub-grade 253,756 208,162 132,327 196,742 220,138 74,275 1,085,401

A{m2)} = W(m) X L{m) W : Road Wide L : Road Length

Section 1 A = 10.133 X 25,042.5 = 253,756m?
Section 2 A = 13.133 X 20,543 = 208,162m2
Section 3 A = 10.133 X 13,059 = 132,327m?2
Section 4 A = 10.133 X 19,416 = 196,742m2
Section 5 A = 10.133 X 21,725 = 220,139m2
Section 6 A = 10.133 X 7,330 = 74,275m?

- 51



@uantity of Slope Protection

Unit mé
Section i 2 3 4 5 6 Total
Item
Seed Spraying © 20,527 15,104 41,430 55,703 75,375 25,107 233,246
Concrete Spraying 18,184 37,113 6,680 24,475 8,229 794 95,455
Cribworks 2,627 8,773 890 2,500 1,790 11,544
Concrete Pitching 400 1,810 ' 2,210

Seed Spraying All of Embankment Slope
* Refer Calculation Sheets (70 sheets)

Concrete Spraying
Section 1t :
No. 34645 — No. 34750 1,700m?

44375 - , 1,305
74050 - 7+150 2,140
124600 - 124700 2,520
144160 - 144300 2,520
164160 - 164255 792
21+160 2,987
23+ 50 - 234150 4,220
Section 2

No.25+850 -~ No,26+ 50 4,755m2
26+780 - 264850 930
284845 - 29+120 13,588
20+575 - 29+905 10,377
314850 - 314950 6,550
45+230 - 913

Section 3

No.47+520 - 510m2
49+230 - No.49+230 3,570
494710 - 49+860 1,260
57+750 - 1,320



Section 4
No .63+ 50
63+850
66+000
69+110
69+625
T0+250
T0+600

Section &
No.90+680
99+ 10
8994200

Section_G
No.101+475

Crib Works
Section 1
No. 0+700
2+200
8+100
10+900
12+780

Section 2
No.28+500
38+740
44+400

Section 3
No.,55+500

Section 4
No.66+500
T5+570
7T8+600

Section 5
No.84+350

Concrete Pitching

Section 3
No.58+200

No.

No.

63+375
63+950

694340
69+700
T0+350
704750

90-+850
99-+100
89+270

- 53

8,284m2
1,950
184
6,120
1,267
3,400
3,270

4,084m2
2,570
1,575

794ma

240m2
400
520
685
182

1, 260m2
1,040
1,437

890m2

420m2
780
1,300

1,790m2

400m2



Section 4
No.70+100 o00m2
774800 910

Quantity of Retaining Wall

1 2 3 4 5 6 Total
Ttem
Gravity(m) © 50 : 50
Stone Masonry(m2) 2,947 1,230 14,373 2,623 2,869 712 24,754
Grid Type{m2) 6,206 5,222 2,343 3,573 26,304 1,812 45,250
Gravity (H=4m)
Section 1 No.l1l+ - No.1+530 50m
Stone Masonry Grid Type
Section 1 No. 14930 - No. 14960 A0m2 Section 1 No. 0+700 3,354
24575 -~ 24640 240 14580 - Ho. 14649 578
8+700 520 16+100 - 16+120 667
13+8%0 ~ 14+ 50 1,050 174380 - 174420 250
15+850 - 15+870 50 19+75 194110 136
174250 - 174320 150 ) 194130 - 194150 88
20+ 75 - 204120 125 204500 - 204540 250
214540 -~ 214680 467 214850 - 2149490 388
234740 -~ 23+170 50 24+300 - 244390 495
244460 - 244540 175
Section 2 No. 33+ 70 - J3+120 358 Section 2 Ho. 254350 - 254365 70
334200 ~ 334250 300 33700 - 1,252
344780 - 24+850 175 354510 - 35+580 578
424710 - 42+73% 50 37+240 - 374260 429
46+350 - 461450 300 39+ 30 2,483
46+700 - 46+730 50
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Section 3 No. 464700
504220
504900
514850
524870
54+170
54+320
554510

Section 4 No. 61+270
63+300
66+ 50
864670
76+680
764820
77+470
78+100
79+470
7¢+510

Section § No., 79+580
83+145
83+300
83+525
84+930
86+530
864720
B7+790
89+ &0
B89+200
BO+540
92+180

Section 6 No.102+475
103+ 20
1044400
1054325

- 45+800
- 50+900
- 51+ 50
- 52+300
- 52+960
- 544270
- 544350
= 55+650

- 61+340
- 63+445
- B66+155
- 66780
- 764730
- 764860
- 77T+520

- 79451
- 79+520

- No. 794500
- 83+230
- B3+455
- 83+630
- 854000
- 864670
= 864870
- 874850
- 89+100
- B9+235
- 894600
- 924285

- Ho,102+520
- 103+150
- 1044440
- 105+390

50
7,280
2,280
3,375

338
315
150
525

263
315
263
360

63

188
411
863G

30

50
300
465
202
158
525
225
184
120
120
145
375

85
368
19
180

Saction 3 No.

Section 4 No.

Section 5 No.

Section 6 No.
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474270
49+700

66+780
684440
744750
75+630
784380

794855
80+240
80+350
82+400
834650
85+770
89+345
89+620
89+980
90+660
914250
91+320
914960
924340
924710
944300
94+470
944550
974420
97+670
97+730
g8+ 25
98 +e50
9941320
99+700
1004320

101+400
101+840
102+670
103+150
1034385

No.66+840

74+790
76+ 50
T8+460

No. 79+800
80+300

834690
854870
89+470
894800
g0+ 50
90+680
914260
91+430
92+ 70
92+550
9247860
94+375
94+520
94+630
97+480
97+68O
97+790
98+210
99+ 00
99+190
99+745
100+400

Ho.101+4455
1014855
1024720
1034210
103+450

1,895

480
872
308
1,150

670
244
2,012
715

625
630
arg
640
105
93
760
1,460
3,235
173
700
740
135
790
288
908
8,170
433
525
641
444

438
240
244
282
408



" Quantity of Culvert

Section 1 2 3 4 b 6 Total
Item

Box - 3.0 X 3.0 50 50 75 40 160 ' 375
Box - 4.0 X 4.0 35 10 : 45
Pipe 600 3,336 2,739 1,741 2,589 2,897 977 14,282

Box Culvert

3.0m(B) X 3.0m(H) 4.0m(B) X 4.0m(H)
Sectionl No. 20+540 L=50m No. 14+160 L=35m
Section2 No. 28+145 L=15m No. 304180 L=10m

43+700 L=35m

Section3 No. 49%+210 L=3btm
494685 L=40m

Sectiond No. 644830 L=40m
Sectiond No. 86+450 L=70m
97+225 L=40m

88+420 L=50m

Pipe Culvert

Average Interval 150M Average Length 2om
Sectionl 26,963M X 1/250m X zom = 1,997m
Section? 20,5430 X 1/250M X 20Mm = 1,643M
Section3 13,0568M X 1/250M X 20M = 1,045M
Sectiond 19,416M X 1/250M X 20Mm = 1,553Mm
Sectiond 21,728M X 1/250M X 20 = 1,738M
Sectionb 7,300M X 1/250Mm X 20Mm = 584M
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Quantity of Disaster

Section 1 2 3 4 5 6 Total
Item

Cateh Netting(m2) 800 2,000 1,040 3,840
Gabion (m) 42 102 144

Catch Fence (m) 51 42 54 147

Gabion Dam (m3) 3,764 5,211 2,179 11,154
Shed {m) 62 62
French Drain (m) 1,010 1,010
Catch Netting Section 2 HNo. 35+560 800m2

section 4 No. 76+320 2,000m2

Gabion Section 2 No. 334700 42m

Section 4 Neo. 76+320 102m
Catch Fence Section 1 No. 12+780 51im
Section 2 No. 76+320 42m
Section 5 No. 824900 54m
Gabion Dam Section 3 No. 49+210 3,764m3

Section 4 No. 68+820 1,274m3
No. 73+8980 1,098m3
Section 86 No.103+180 2,179m3

Shed Section 2 No. 404300 62m

French Drain Section 6 No.104+ 20 290m
No. 1044670 270m
No. 1054840 120m
No.107+500 330m
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Quantity of Drainage

Section 1 25 Km Type 1+Type 2
Section 2 20.5Km Type 1+Type 2
Section 3 13.1Km Type 1+Type 2
Section 4 19.5Km Type 1+Type 2
Section 5 21.7Km Type 1+Type 2
Section 6 2

7., 3Km Type 1+Type

Type 1 : Road side drain and Top of Slope
Type 2 : Drain ditch on berm

Quantity of Pavement

Sub-base Course 249,048 204,300 129,872 193,092 216,055 72,897 1,085,264
Base Course 239,657 196,596 124,975 186,811 207,908 70,148 1,025,095
Binder Course 232,917 181,071 121,463 180,589 202,065 68,176 998,281
Surface Course 229,010 187,867 119,426 177,550 198,675 67,033 879,571
Asphalt Macadam 228,082 187,106 118,841 176,841 197,871 66,762 875,603

Typical cross—-section

9.0m

t=5cm Surface Course
t=5cm Binder Course
t=15cm Base Course
t=15cm Sub-base Course

A= W1.L + W2.L.
A : Area W1 : Standard side W2 : Greatest widening(l.4m)
L Road Length : Widening Portion for Road Length(5%)
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Surface Course
Binder Course
Base Course
Sub~base Course

Sub-base Course

Base Course

Binder Course

Surface Course

Asphali Macadam

A={9+0,
A={9+0.
A={9+0.
A=(9+0.

Section

Section
Section
Seétion
Section
Section

Section
Section
Section
Section
Section
Section

Section
Section
Section
Section
Section
Section

Section
Section
Section
Section
Section
Section

Section
Section
Section
Section
Section
Section

075)L+(1.4X0.05)L=9.075L+0.07L=9,145L

231)L+0.07L=9.231L+0.07L=9.301],
500)L+0.07L=9.500L+0.07L=0.57L
875)L+0.07L=9.875L+0.07=9.945L

1 9
2 9
3 8
4 9
5 ©
6 9
1 9
2 9
3 98
4 9
5 9
6 9
1 8
2 9
3 9
4 9
5 &
6 9
i 8
2 9
3 9
4 9
5 9
6 9
1 9
2 8
3 9
4 9
5 8
6 -9
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. 945
. 845
. 845
. 945
. 945
. 045

5T
BT
.57
.57
.57
.57

.301
. 301
.301
.301
.301
.301

. 145
. 145
.145
.145
. 145
. 145

.108
.108
.108
. 108
.108
. 108

R - L Mo o oM oR o

A A

PG 24 pd 4 pd

25,042.5
20,543
13,0569
19,416
21,725
7,330

25,042.5

20,543
13,059
19,416
21,725

7,330

25,042
20,543
13,059
19,418
21,725

7,330

25,042
20,543
13,059
19,416
21,725

7,330

25,042
20,543
13,059
19,416
21,725

7,330

It

Hi

249,048m2
204, 300m?2
129,872m2
193,0982m2
216,055m2
72,897m?

239,657m2
196.596m2
124,975m?
185,811m2 -
207,908m2
70, 148m2

232,917m2
191,07 1m2
121,463m2
180,589m2
202,065m?
68, 176m2

229,010m2
187,867m2
119,426me
177,550m2
198,675m2

67,033m2

228,082m2
187, 106m?
118,941m2
176, 841m2
197,87 1m2
66,762m2



.10

.11

Quantity of Tunnel

Two Nos Tunnels were designed between No.35+610

. No.3B+430 in this project. (See Drawing (12} and (13))

Tunnel(l).- Linihg 30m + 30m = 60m

Unsupported " 300m
Total : 360m
Portal 2 pieces
Tunnel(2) Lining 30m + 30m = 60m
Unsupported 325m
Total 385m
Portal 2 pieces
Total. Lining 120m
Unsupported 625m
Fortal 4 pieces

Quantity of Others

Traffic Sign and Guard Rail

Traffic Sign Type R-19 11 pieces

Type P 22 pieces
Identif, 11 pieces
Destino. 11 pieces
B.M. 21 pieces

Guard Rail All of River or Valley Side

Section 1 25.0Km
Section 2 : 20.5Km
Section 3 13.1Km
Section 4 19.5Km
Section 5 21.7Km
Section 8 7 .3Km

Marking(wW=10cm) Two straight lines for boeth reocad side
line for Road Center
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Section
Section
Section
Section
Section
Section

S U W

25,
20.

13

OKm
5Km

1Km
19.
21.
. 3Km

5Km
TKm
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2. Quantity of Substructure

{ Abutment ).

Excavation Concrete Form Reinforcement Leveling Staging
Bar concrete
(w*) @) {n?) (ton) *) (Spc.m?)
Point A 24714 122.10 235,88 5.72 6.50 181.66
Patuni 851.0 147.711 236.76 8.12 12.83 195.28
Challa 2197 159.14 262.07 8.75 B.07 2§5.52
Cascada 506.7 102.36 202.38 5.83 8.06 161.40
Alto Choro 534.7 167.71 283.90 9.22 7.70 217,28
Pto Leon 112.4 228.73 370.54 12.58 9.68 497.58
Cajous 161.6 154.88 266.80 8.52 7.36 295.27
hhojna 142.6 142.88 229.65 7.86 §.40 108. 66
San Silverio 748.3 284.48 414.46 15.65 11.00 361.84
San Lorenzo §12.% 204.58 340.60 11.25 8.35 781.52
Espiritu 8178.2 139.52 259.88 8.77 9.35 190.78
Carrasco 1962.7 370.14 545.21 20.36 15.67 540.13
Avaroa 218.2 62.86 153.30 3.46 6.26 161.40
{ Pire)
Excavation Concrete Form Reinforcement leveling Staging
Bar concrete

) %) (n?) {ton) {m?) (Spc.m?)

Point A 334.0 1117.19 742.60 18.20 28.62 1287.90
Patuni 20s.2 89.98 139.58 §.30 3.00 147.12
Alto Choro 113.9 83.18 129.03 5.82 3.20 136.00
Pto Leon 318.0 162,21 192.04 11.35 .00 401.28
San Silverio 209.7 115.83 183.02 8.1 4.00 206.00
San Lorenzo 370.4 205.50 295.57 14.39 4.8¢0 336.60
Espiritu 307.4 243.24 3z1.72 17.03 5.60 381.10
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Quantity

1.Superstructure

1.1 1-Girder
Lb
30 LG 20
350 Ls 1350

T4 1

i | il i i i f
[ i 1 1 11 1 I ] | 1
[ — = f
i |
T i il | I () !
! ! [ :
.'h_ll_k_ [ _J2s0 499(!--
329_‘[ 12 1 I 1 12 }_ﬁ_z_o
. I 1
(Unit : @)
Name of | Total Bridge | Girder Span Cross Bean %
Bridges | Length (La) . | Length (Lo) {Ls) Ty Ta he
Patuni 40,000 19.94x2 19.65% 2 §.400 §,450 0.770 0.48
Challa 20.000 19.94 19.3 6.400 6.450 0.710 0.40
Cascada 18.500 18.44 17.8 §.140 6.150 0.278 0.40
Pto.leon 745,000 24.94%3 24,653 6.000 ﬁ.lSU 8.975 0.40
Cajones 25.000 74.94 24.3 6.040 6.150 - 0.975 .40
Chojna © 22,000 21.94 21.1 7.100 7.100 0.870- 0.40 .
Carrasco 30.000 29.94 29.3 7.330 7.300 1.115 8.50
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23

500 b 500, 250
bz b3, 3500 .3 500 b2
__/§ l o l b PH
NF
el
3 i ///A / i2 ! _J__J—

o < i ]
180 Bs /// : Sei I |Bet
N : |
ng. As | _i Ae !
Si S0 S0 S50 L Sz
Name of Width Spaceing of Girder Slab Girder
Bridges | B b by T s | So 5, 5, d B be
Patuni | 1090 | 10.40 | 0.60 | 2.00 | z.ag | P30 EIR M 0g | a0 | st
Challa | 1190 | 10.40 | 0.60 | 200 | zoag | PR PEEO L 0e | v | ost
Gascada | 10.50 | 9.00 | 100 { ~ | 260 | 135 | 135 |09 | Lo | st
Ptoeon | 8.80 | 7.30 | 0.5 | ~ | z20 | 10 | 110 |18 | 150 | 0.5
Cajones | 10.56 | 9.00 | 100 | — | ze0 | 15 | o1 | 0as | 150 ) 0.5
chojia | 050 | 900 | noeo | — | zeo | 135 | 135 | oas | 12 | o5
[ Carrasco | 13.00 | 12.00 | 2.50 | — | 2.60 | .30 | 1.30 | 0.8 | 1.70 | 0.5
Cross Section Area (Unit : m")
Patuni Challa Cascada Pto.lLeon Cajones Chojna Carrasco
End ?zefirde’ 0.561 0.561 0.561 0.772 0.772 0.612 0.952
Ce“‘?gt?f Girder | o 5y 0.317 0.317 0.412 0.412 0.337 0.472
| End ?ggf? Beam 15 079 2.079 2.229 2.528 3.128 2.508 3.458
End %ggii Beam | g g0z 0.602 0.602 0.821 0.821 0.657 0.862
'"“E;BS;°SS Beaz | 1 s 1.565 1.882 2.302 2,710 2.064 3.218
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{1) Concrete Volume

1} Girder {Type P)

Ve =4sX ‘(Ls“ 2eh— 22K)42 XA Xhtlg (AstAe) XK X2

2) Cross Beanm (Typé A)

Vo =23 XBsX0.25-F3 XBe, X0.400 + 2 XBe; x0.400

@ {4

3) Slab (Type A)
Vs = B Xd XLo

4) Pavement (Type &)
Ve = §.02XbyX1g

Concrete Volume {Unit : m?)

Patuni Chal!a Cascada Pto.leon 1 Cajones Chojna Carrasco | Sub Total

v (7.080) (7. 080} {6.728) {11.500) {(11.500) {7.507) {16.077) (67.472)
G 70.800 35.400 26.912 138.000 46.000 30.028 80. 385 472,525
Ve 11.162 11,162 9,761 13.523 i6.300 10.785% 25,585 98.278

Vg 40.339 4Dﬁ339 . 32.915 49,755 49.755 3%.5393 73.952 J22.648
Vo 4.148 _4.148_ 3.319 4.488 4.489 - 3.582 6.886 31.061
Total 111.298 55,819 45,995 203,301 70.544 49,960 106.423 648, 440

{2) Volume of Form Area

1) Girder (Per 1 Girder}

AG =31X(LG ~2h— Zk)+ag><(h"0.40) +!/£(al +82) XK 42 XAE

7} Cross Beam

Acy={n-1} X2 XBsXmt(a-1} % {So~be) X0.25Xnm

Acau {n-1) X2 XBey X2+{n-1) X (So-b,) x0.40x2

Acs=2XBes X2 X2t Bib DTN + 2 XS Ga bid IR

Ac = Acy thca +hc
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3) Slab

Asi=(n-1} X (Se-be/?) X (Le-2 % 0.40-0.25m)

A5 =81 X (Ls-0.40%2) +82X (15-0.40%2)

Asz= (d+0.02) X (Lg+B) X2

As=4s, +As, +4s;

(Per 1 Span)

Init Patuni Chaila Cascada Pto.Leon Cajones Chojna Carrasco
a3 m/m 3.082 3.002 3.082 3.018 3.918 3.23 4,451
az m'/m 2,710 2.710 2.710 3.510 3.510 2.910 4,018
o | m | stme | sume | srosz | ersss | ensss | os5e | 133.303
Ac m* 193,458 193, 458 156. 470 195.039 208.1983 169.080 295.571
“As m 78.651 78.651 66.127 99,715 108.565 72.093 159.277
Total m 772,189 272,109 222,597 294.754 317,548 241.173 454, 848
Reinforcement Bar
1) Girder (110 kg/m")
We =Vex110 / Girder
2) Cross Beam {145 kg/n)
Fe =VexX 145
3) Slab {205 kg/ m)
ws =VSXZGS
{Per 1 Span)
Unit Patuni Challa Cascada Pto.Leon Cajones Chojna Carrasco
W | t 0.779 0.779 0. 740 1.265 1.265 0.826 1.768
¥ t 1.684 1.584 1.415 1.961 2.363 1.564 3.710
Ws t 8,269 8.259 6.748 10,200 10.200 7.297 15.160
Totatl t 9.453 §.953 8.163 12.161 12,563 8.861 18.870
4) PC-Cable {65kg/m®)
WP = VGXES
5} Handrail
L=1sa X 2
§) Expantion
L =8xX2
7) Drainage (1Pce/10m)

n=L8/10 +
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Name of Bridge Center of Girder {m?) Areas (m2)

Bridge] lensthy P oo | e | & (i) &
Alte Choro 50.000 - 48.038 23.669 8.400 8.269 §.226 5.208 7.157
San Silverio!| 50,000 48,038 23.669 8.400 8.269 6.226 5.209 71.157
San Lorenzo 52.000 ' 50.778 25.039 9.100 8.939 §.226 5.209 1.157
Espiritu 52.000 50.778 25.039 9.100 8,939 §.226 5.209 1.157
Avaroa 25.00 24.013 23.319 8.1560 8.160 6.226 5.209 E—

1. Concrete Volumes

1) Girder(Va)

V;ﬂA1X0.85

V=172 X (A, +A2) X3.00

VamA X (2, +22)

=172 X (A +A3) X300

V5:A3X0.50

2} Cross Beam{Va)

Vi= {1.13X2.45X 2~(a+b)} X0.85

Vo= {1.13X2.90X 2—(a+b}} X0.30

Va= {0.94%2.45% 2—(a+b)} x0.50

a=1/2 X0.14%0.42% 4=0.118 (n®)

b=1/2 X0.15%0.15X% 4=0.045 (m?)

VA :Vl +V2 +V3+V4 +V5

ya=V; +V2 +.Y.L

IV =VatVy
Name of Per 1 Span Per Bridge
Bridge Va Ve Va Ve TV
Alto Choro 131. 402 8.707 262.804 17.414 280.218
San Silverio|  131.402 8.707 262,804 17.414 - | 280,218
San Lorenzo 138.538 8.707 217.076 17.414 294,490
Espiritu 138.538 8,707 217.076 17,414 294.430
Avaroa 138.538 8.707 138.538 8.707 147,245
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2. Form Areas
Upper Slab(A.)

ar = (0.20-+./70,15% +2,00%) X1/2 X2 : _
az = 1/2% {(2.45 — 2x0.42) +{2.90 — 2x0.42) X 3.00 x4
az = (2,90— 2x0.42) X (£2; +€2 ~0.3YxT

pe =TT FOAF K TTK00 485 42, —0.9%X4
' Au =gy +aa+a3+as

Web (Av)

Cay =1.15%L/2 X2
a2 =(,84% (3.00 +-G: +ﬂz "'0.3)X4
a3 =172 x (0.84 +0.65) X3.00%4

as = J0,15% +0.15% X (2%3.00+ 2, +2, —0.3) x4
&y =aytaztastag

Lower S.lab (Ac) Ae =7.00XL/2

Cross Beam(Aq)

ay = (L1IX2.45-1/2 X0.14X0.42% 2—1/2-%0.15% X2} X2
az = (1.13%2,90-1/2 X0,14%0.42X 2--1/2 X0.15% X2) x4
az = {0.94X2.45-1/2 X0, 14x0.42X% 2-1/2 X0.15* X¥) K2

As =a;+az+as
" End of Girder (A.)

ay =1/2(0.2040.35) 2.0 X2

a: =1.50%7.00

A. =aitag

LA =AstHAsHAcHAa A,
Name of For 1 Span For Bridge

Bridge | Aa Ae A Aa A A ZA

Alto Choro | 235.063 | 148,245 168.133 | 22.600) 11.800{ 9585.841 585.641 X 2 = 1171.282
San Silverio] 235,063 | 148.245 188.133] 22.800} 11.600) 985.841 585.641 X.2 = 1171.282
San Lorenzo | 249,141 [ 157.161 | 177,723 | 22.600 11.600| 6£18.225 618.225 X 2 = 1236.450
Espiritu 249,141 | 157,161 177.723} 22,600 | 11.600 | 618.225 §18.225 X 2 = 1236.430
Avaros 235.063 ] 148.245| 168,133} 22.600] 11.600} 5B85.641 585.641 X 1 = 585.641

3} Reinforcement Bar (178kg/m®)
W= XV X 0.170 (ton)

4)PC-Cable (35kg/m?)
W=3V x 35 {kg)

5} Handrail
L=Lx2 (m

8} Flpantion
L =11.0x2=22.0m

7} Drainage (1Pce/10m)
n=L/10 4 ]
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1.3 Point A Bridge

R 132 500
acol 25600 a0 oo . 26 100 400
lag g
)/ -
1 s
” |
" 8
B
}’\ [
Uy c)'l
. o™
\I [%5) f\ E
T ' : o o)
P 75 0
1
. 0 gif_'
l (
e | d 5 500 | d e
Cross B H h a o f 1
Section
I -1 11.000 L5008 2.0% 0.681 2.067 0.300
29,60
2 - 2 11.060 500 4,05 1.350 1.400 0.500
20.00
3 - 3 8.800 .038 2,588 0.863 0.787
— 20.00
4 — 4 8. 800 .500 1.05 g.350 1.300 0.350
27.10
5 - 5 8.800 .589 3.135 1.045 0.60%
: 12.90
& — 6 10.21% .900 4,05 i.350 1.400 0.500
7.10
7T - 7 11.000 . 934 3.483 1.161 1.589
- 19.00
8 -~ 8 11.008 .500 z.05 0.683 z.067 0.300 -
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(1) Concrete
1} Upper Siabd
Vy = 11,00 25,60 X0.20+26(11.004+8.80) X20x0.20+8.80xX20,0x0.20

+8.80x27,10 x0.20+ )¢ (8.80 +10.219) x12.90 x0.2 +(10.219 + .11.00) X7.10x0.20
= 257,684
49.388

+11.00 x18.00 x0.20

Yo =l % 0.250 X0.750 X131.70%4

Va =4 (2_.06'7+1.400)><25.50 ><U.25+‘zﬁ(l.4ﬂﬂ+ﬂ.787)XZﬂ.ﬂﬂ X0.25
+ 146 (0.787+1.300) X 20.0%0.25+ 34 (1.300+0.605) x27.10 X 6.25
+ 46 (B.6054-1.400) % 12.98 X 0,25+ 14 (1.400+1.589) X 7.10x0.25
+ 16 {1.589+42.067) X 19,00 X0.25 = 44.551 X2

Yy
2} Lawer Slab
Vi = 5.50 x80,0% (0.35 +0.50) X!
Y, = 5,50 X25.6% (0,30 +0.50) x4
Ve = 5.50 X26.1% (0.30 +10.50) x1¢
Vo= 0.30*x X 131.7T x4
Vo
3) Web _ :
Vi o= (0.9543.80) X0.40X40X 18X 2 +14(3.80 +2.0)x25%.60 X D.40

+35(3.80 +2.0)X26.10 % 0,40
Ve =15 (0.95 +3.80) X1 (0.422+0.738) X 40X LxX? X2
+ 143,80 +2.0)Xx0.738 X25.60 X2 +14(3.80 +2.0)%26.10 X0.738 x2

Vw
4} Cross Beanm
Vi =36 (1.812+2,495) % 2.0 X 1.5 X{
Ve =15 (1.812+3.162) X 3.8 X 3.0 X4
Ve
5) Pavement
Ve = 257.664% 1/10 Ve
Total V¥

-2
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(2}

Form

1) Upper Slab

L =3 {2.60 +1.60) X40.0%4 = 335.0
Az =¥ (2.60 +1.933) % (25.6 +26.1) X2 = 234.356

Az =14 (2.0674+1.400) x 25.60 -_H,é(l.dﬂ +0.787) X 20,0+ 14 (0.787+1.30) X% 20.0
R M (1,30 +0.605)x27.10 +34(0.605-+1.40) x12.90 +14(1.40 +1.989)X7.10

+36(1.58942.067) X 19.0 = 171.206 X2 = 342.411

Ay =JOTEFF0.757 X131.70% 4 = 416.472
2) Web
Ay =M (3.25 +0.40) X40X2 X2 = 292.0

Az =14 (3.25 +1.45) X (26.1 +25.6) X2 = 242.98
As sl ( ST BT F4,057 + /1057 0,352 X 40%2 %2 = 430,070
Ay =M ( SI35T F4705% + /7057 +0.683%) X {26.1 +25.6) =2

As =M ( ST EFYERE + /0407 F0.352 ) x40x2 x2 = 324.059

Ae =M ST.IRZ F37752 + /ST 457 F0.05%7 ) x (26.1 +25.6) X2
Ay = 0307 F 0902 X131.70%4 = 223,502

3) Lower Slab

(3}

(4}

{5)

(8)

(7}

A: = 5.50 X131,70
Az =18X (5,50 +6.866)X2.05%2

Reinforcement Bar (170kg/m?)
W= 1207.4 X0.170 = 205.26 t
PC-Cable (40kg/m3)

¥ = 1207.4 x40 = 48296 kg
Handrail

L = 132.5x2 = 265
Expantion

L=11.0 X2 =72 n
Drainage (lpce/10m}

n = Idpcex 2 = 28 pce

i~ 73

As = 1329.239m?
= 332.434
= 259.062

Aw = 2114.117m2

= 724,35 p*

= £5.350m?

AL = 749,70 a?

Total A = 4193.056R?



2. Substructure

2-1 Abutment

(1) Type 1
w,‘“[_
.E - JR——
ba bz b, = ¥
[ Lf——“ |
[
B L
unit ' m
Ai-Abut.
H h ha ha ha B ba ba ba bs L
Point A 500 2.85| 1.14] ~— 1.00] 3.00) o050 1000 1.50) o0.50} 15.00
Patuni 6.00f 1.20| 3.80] — 1.00| 4.00| 1.00] 1.007 2.00) o0.30} te.29
Challa 6.00f 1.50{ 3.50| - 1.06] 400 1,007 1.00] 2.00| o0.30} 12.29
Casdaca 5.00| 1.35} 2.45| ¢0.20| 1.00| 3.00 0.50) 1.00{ 1.50( 0.3¢| 11.56
Alto Choro 6.06| 1.6t| 3.19| ¢.20] 1.00f 3.50| 6.80f 1.00f{ 1.76| 0.30{ 11.00
Pto.Leon 8.56| t.72{ S5.58{ o0.20| 1.00] s.00| 1.20] 1.20] 2.66( 0.40] 8.80
Cajones 5.4¢| t.75] 2.45] o0.20| 1.00| 3.50| ¢.80f 1.00{ 1.70] 0.40] 10.50
San Silverio| 8.50| 1.81 5.69] 0.20| 1.00| S.00| t.20) 1.20] 2.60| 0.40] 11.00
San Lorenza | 8.00| 1.61] $.19{ o0.20{ 1.00| S.00| 1.20{ 1.00| 2.80| 0.30] 11.080
Espiritu §.70 1.61] 4d.09] — 1.00f 3.50| 0.80} 1.00{ 1.50) o0.30} 11.00
Carrasco g.00| 1.95! 4.85{ o.20] 100} 4.50) 00| 1.00] 2.50| 0.40{ 13.98
Aa-Abut.
H hy he ha ha B | b | be bs ba L
Point A 5.00| 2.86| 1.14] — 1.00| 3.00( o0.50) 1.00| 1.500 0.58| 11.60
Patuni 5.000 t.20] 2.80| — 1.06| 3.00| o0.50f 1.00| 1.56] o0.30] tz.92
Challa 5.50 ] 1.50] 3.00] — 1.00f 3.30{ 9.80| 1.00} 1.50] 0.30} 12.92
Alto Chore 6.00] 1.61| 3.19] o.20] 1.00] 3.50] o.80| 1.00{ 1.70] o.30( 11.00].
Pto.Leon 10.00| 1.7z 7.08] o0.20{ 1.00| 6.00] 1.50) 1.20( 3.30| o0.46] &.80]
Cajones 6.30| 1.75| 3.35| o0.20] 1.00] 3.50f o0.80] 1.00| 1.78| ©.40] t0.50
San Silverio| &.50| 1.8t s5.68] 6.20| +t.00| s5.00) 1.20] 1.20) z.60) e.40f 11.00
San Lorenzo 6.96] "1.61 3.95 — 1.00 3.50 0.80 1.00 1.50 0.30¢ 11.00
Espiritu 8.00| 1.61] s5.19| o.20) 1.00{ 5.60f .20 1.60f 2.80] 6.38] 1t.00
Carrasco 10.00| 1.95{ 6.85} 0.20} 1.00| 5.00] 1.20| 1.20] 2.50] 0.40) 13.98




i) Concrete {210Kg/cn®)

V=(B Xha+1/2 XbaXha+1/2 XbyXhatbeX (he +hy) +baXhi) XL  (m?)
2} Form
4:5(2xhy+2hy +2hy) X1
Az={1/2(bs +B) Xhatd HhyitbaXhatbyaXhy} X2
LA=A -+ ()
3) Reinforcement Bar (5SKg/a®)
W=V 0,055 {ton)
4) Leveling Concrete (i=10cm)
Ve=B XL x0.10 (%)
5) Staging (Spc. m®)
6) Quantity (Abutment;Typel) unit @ m
Av-Abut.
Concrete Form Reinforcement Levelin Staging
o (w®) *) . Bar (ton) Concrete (m¥) {spc.n®)
Point A 61.050 118.432 3.358 3.30 90.53
Patuni 79.23 120,45 4.358 - 6.08 107.17
Chatla 86.426 139.02 4.753 4.11 136.11
Casdaca 76.93 124.73 3.901 4.05 90.53
Alto Choro 83.831 - 141,35 4.612 3.85 108.64
Pio.Leon 102.925 169.472 5.651 4.40 222.82
Cajones -B2.163 143.75 4.519 3.68 165,86
Sap Silverio 142.241 207.23 7.823 5.50 180.92
San Lorenzo 135,641 195.03 7.480 5.50 166.72
Espirity 71.403 152.69 3.927 3.85 126.30
Carrasco 172.34 242.69 9.47¢ 7.28 211.83
A2-Abut.
Point A 61.050 118.43% 3.358 3.30 90.53
Patuni 68.48 115.31 3.766 6.75 88.11
Challa 72.713 123.05 - 3.999 3.95 128,41
Alto Choro 83.853 141.95 4.612 3.8 108.54
Pto.Leon 125.80% 201.072 6.919 5.28 274.74
Cajones 72.713 123,05 3.999 3.68 129.41
San Silverio 142.241 207.23 7.823 5.50 180.92
San Lorenzo 68.935 145.57 3.1 3.85 114.80
Espiritu 88.121 107.1% 4,847 5.50 §4.48
Carrasco 139.890 302.52 10.989 8.39 328.30
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(2) Type 2

oo e o
l L
unit : m
Ay-Abut.

H hy ha ha B by bz b3 ba bs L
Chojna 3.80 1.45 1.35 1.00 2.50 0.30 0.90 0.80 0.50 0.30 12.12
Avaroa 3.50 1.70 1.30 0.5¢ 2.50 ¢.30 1.00 0.70 0.50 0.40 | 13.65

' Ax-Abut. .

Cascada 1.00 1.35 1.15 0.50 2.00 6.30 0.90 0.50 6.30 0.30 | 11.59
Chojna 4.00 1.45 1.55 1.00 2.50 $.30 £.90 0.80 0.50 0,30 iz.1z
Avaroa 3.50 1.70 1.30 6.5¢0 2.50 6.30 1.00 0.70 ¢.50 0.40 12.29

1} Conctete (Z10Hg/cnm®)
V={B Xhz"‘btha‘l'bsxhx""}/z xbsXhz) X1, (m“)

2} Form

Ar=(2¢hy +hetha+ba? +h?) XL
A= (BXha+baXhy+bsXhy+1/2 Xbsxhs) X2
ZA=A+A,

3) Reinforcement Bar (55Kg/m™}

W=Vx0.055

4) Leveling Concrete
Ve=p X[ X0.10

5) Staging (Spe. m3)

{See Type 1)

(ton)

{n?)

fJ- 176




§) Quantity (Abutment:Type2)

A-Abut,
Concrete Form Reinforcement Leveling Staging
(m3) (m?) Bar {ton) Condrete (n®) {Spc.m™®)
Chojna 73.108 111,14 4.021 4,20 98,89
Avaroa 31.43 71,65 1.729 3.13 90.53
Az"AbUt.
Cascada 31.43 11,85 1.728 4.01 70.87
Chojna 69.773 118.51 3.838 4.20 89.77
Avaroa 31.43 71.65 1.729 3.13 70,87
2-2 Pier
(1) Type 1
- .
i |

: I! :

il

I i

[P b, b2 i 12
B i L]
P1-Pier
B by b2 L Iy la H by ha
Point A - 9,50 5.50 2.00{ 10.70 z2.00 4.35) 21.004 15.680 6.00
Alto Choro 8.00 6.80 0.50 4.00 1.00 1.560 8.00 6.80 1.20
San Silverio 8.00| 6.80 0.50 5.00 1.00 2.00] 15.00[ 16.30 1.20
San Lorenzo 8.00 7.00 0.50 6.0¢ 1.20 2.40 18,001 16.50 1.50
Espiritu 8.00 7.00 0.50 7.00 1.36 Z.85) 20.00¢ 18.%0 1.50
P2-Pier '

Point A | a.so] ssa| z.00] 1070 2.00] 4.35[ 26.00] 18.00] s.00




1) Concrete (Zlﬂ'kg_/cﬁ’)

V= (bl"l;)Xhlx 1+ 1/ X xl,® Xhy + BXL xhz(ﬂn)

2) Form _
A= (bi-1) Xhy + 2X X1y Xhy + 2+ {B+L) Xhe (=?)
3 Reinforce_mént Bar (70ke/m)
W= Vx0.070 (ton)
4) leveling Concrete
Ve = B XL X0.10 (@)
5) Staging(Spc.e?)
§) Quantity (Pier : Type 1)
Py - Pier
Conicrete Forn Reinforcement | Leveling Staging
() () Bar ~ {ton) Control (m%) {Spcem®)
Point A 483,50 338.90 33.8% 13.50 562.5
Alto Choro 83.18 129.03 5.81 3.20 136.0
San Sliverio 115.83 183.02 8.11 4.90 206.0
San Lorenzo 205.50 295.57 14.39 4.80 336.0
Espirity 243.24 327,72 17.03 5.60 381,10
P2 ~ Pier
Point A §33.60 403.70 44.35 15.12 124.5
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(2} Type 2

By
| )
(o] X
= = 8
- -
ba bs |
o B o
bal  bi b, la Jinlj
| 2 I o
B ____le_"__J
B bl b2 bz 11 H h1 hz h3 Be
Patuni 6.00 5.00 0.50 2.75 5.00 1.20 1.30 1 14.00 1.50] 10.91 1.20F 16.50
Pto.Leon §.00 4.00 Lot 2.00 5.80 1.20 1.86 1 10.00 1.50 7,30 129 8.0¢
1} Concrete (210kg/m?*)
V = %(0.80 +h1) ngXh;+b1X (hl +h2) xb3+B XL xha ([ﬂa)

2} Form

Ay = 2% (0.80 +hy)} + by X(hy +he) X2 +0.80%X 2, X2 +/{h,-0.8)2 +by? X2, X2

+byXhaX2 +2 X (B+1) Xha (%)
3} Reinforcement Bar (70kg/m?)
W=V x0.070 (ton)
4) leveling Concrete
V=28 XL ¥ 0.10
) Staging (Spcem?)
See : Type-l
6) Quantity (Pire : Type 2)
Concrete Form Reinforcement | Leveling Staging
(™) (m*) Bar. (ton) | Concrete. (m®) {Spc+m?)
Patuni 89.98 139.58 6.299 3.00 147.12
Py 81.104 96.02 5.677 3.00 200,64
Pto:Leon
P2 81.104 95.02 5.677 3.00 200.64
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fH6-2 FREGE O Mt

LABOUR COST

LSS
ITtem Unit L.C. F.C Total R
Duties Other e enark

Foreman PRS 1.91 1.73 19.06
Mechanic of Heavy Fquipment PRS 2.73 24,63 21.26
Operator of Heavy Equipment PRS 1.38 156.81 18.79
Operéter of Light Equipment PRS 1.63 14.67 15.30
Operator Assistant PRS 1.63 14.51 16.30
0 t f Crusher Plant

perator of brusher f-an PRS 1.88 16.91 18.79
Operator of Asphalt Plant :

Measurer PRS 1.83 14.67 15.30

Driver PRS 1.44 12.94 14,38
Technician of Explosive PRS 1.70 15.30 17.00
Perfortor PRS 1.63 14.67 16.30

Cargpent

penter PRS 154 14.75 16.39

Foramwerker

Reinforcement ¥orker FRS 1.37 12.31 13.68

Masonry Worker PRS 1.37 12.31 13.68
Plasterer PRS 1.3 12.45 13.83
Flectrician, Welder PRS 1.37 12.31 13.88
Surveyor PRS 1.32 11.90 13.22
Skilled Yorker PRS 1.48 16.91 18.79
Administrator PRS .32 11,90 13.22
Hormal Yorker PRS 0.92 3.32 3.4
Cook PRS .22 10.94 12,16
Cook Assistant PRS 1.08 9.7% 10.84
Guard Man PRS 1.23 1.2 12.52
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MATERIAL.

COST

Uss
Item .f-;;z b Unit Duties L.C. Bikar F.C. Total Rematk
Cement . Portiand 50Kg 0.48 5.70 - 6.18
Reinforcement Determed Ke 0.21 0.04 0.65 0.90
Reinforcement Mild Ke 0.21 0.04 0.62 0.87
Timber For Bridge ot 31.38 269.10 - 300.49
Timber. For Bridge LY 0.38 3.02 - 3. 40
Timber Normal m’ 8.97 103.15 - 112,12
Timber Normal m? 0.29 2.34 - 2.65
Steel Plate g2 m? 20.42 0.58 6l.32 81.32
Steel Plate Ke 0.43 0.04 1.30 1.7
S.epar'atihg Agent 2 0.25 0.04 - 0.29
Vinyl Chloride Pipe | PVC ¢4” " 0.59 4.70 - 5,29
Nail “Ke 0.3 0.04 0.94 1.29
Binding Yire Kg 0.30 0.04 0.50 1.24
Yire Mesh 1. 3e/n® m? 2.39 0.05 1.1 1.61
Admixture Kg 0.61 - 1.83 2.44
Anchor Bolt ¢l6 £2+§00°| Pcs 0.13 0.03 0. 39 0.55
Extra Anchor Boert 9  £-=200"" Pcs 0.02 0.0 0.06 9,09
Detonator No 0.09 0.0t 0.30 0.40
Dynenmite Ke 0.40 0.04 1.20 1.64
Bit+Rod Mo 22.37 1.47 40.92 64.76
Seed Kg 0.70 6.30 - 7.00
Soil Improving Grass m’ 9.4D 84.60 94.00
Filler ton 0.73 0.96 2.13 3.00
Prestressing Bar Xz 0,63 0.06 1.91 2.60
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MATERIAL COST

_ Uss
Item .?.;;: & Uit Buties L.G. Btiver F.C. Total Remark

Gasoline 2 0.03 0.28 - 0,31
Disel 10w40 2 0.03 0.23 - 0.26
Engine 0il SEA 30 2 0.09 0.79 - 0.88
.G. 0.08 0.73 - 0.81

Hydraulic 0il ¢60cm 2 0.12 1.05 - 117
Conrete Pipe Culver " 6.00 |- 54.00 ) - §0.00
T}:t-back Asphalt ton 84.94 31,13 255. 06 ITL13
Seal Carpet ton 74,94 3113 225.06 331,13
Guard Rail 20. 1Ke/m @ .95 0.79 14.87 20.57
Traffic Marking w=i0cm m 0.02 0.18 " 0.20
Boit, Nut Ke 0.19 g.1% 0. 6% 1.00
Propan Gas Ke 0.02{ 0.19 0.21
Concrete Pipe ¢ =0, bn m §.00 " 54,00 60.00
Corevete Pipe $1.0m B 11.65 104.85 116. 50

b
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OPERATION

COST

uss
Ttem %;2 & Unit Builes L. Bither E.C. Total Remark
Bulldozer - b6 12.61 13. 35 42.52 65.48 A ~13
Bulldozer |07 15.26 11.89 52.00 79.15 -15
Bulldozer (Attach Ripper) i)& 28.84 14.28 102. 64 145.76 -14
Track Crane 10~11Ton ) . 9.28 5.99 2.1 47.99 -15
Track Crane 4Ton .M 4.43 12,25 120. 48 -17
Excavator (Back hoe) | 0.6m* 9.87 .17 34.19 51.83 -18
Macadam Roller 10~12Ton 5.15 9._83 19.14 35.12 -21
Tire Roller 20Ton 7.93 9.69 25.93 43.55 -22
Vibrator Reller 10Ton 19.74 lO.'fB 36.13 57,56 -23
Road Sprinkler 6.000 & 3.81 4.4.1 12.60 20.82 -24
Crusher Plant 60m*/h 35.27 10. 56 129.76 175.59 -25
Asphalt Finisher ¥=3. 8m 13.75 5.19 50.13 69.07 -26
Asphalt Plant 60Ton/h 14,97 10,61 53.04 18.62 -2
Hotor Grader ¥=3.m §.62 8.37 29.15 46.15 -28
Tire Roller 10Ton 6.25 9.32 19.72 35.29 -28
Tracter Shovel 1.6m* 2.37 3.3 .76 6. 46 -1l
lump Track 6m* 4.83 3.57 16.81 25.21 -12
Small Track 3.5Ton 1.61 3.40 4.59 9.60 -19
Distributer 4,000 £ 5.2l 5.09 17.64 27.94 -20
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Re-3 TUPREER
UNIT COST FOR CONSTRUCTION
Uss
Cost L.C. ﬁ
Unit - - F.C. Total femarks
Item Duties Others

Clearing and Grubbing ha 2,739 2,599 9,460 14, 845 A-31
Excavation A o 1.40 1.30 2.07 4.50 38 |
Excavation B o 1.42 1.38 4.72 7.52 39

Finished Rolling of Subgrade | m? 0.01 0.02 0,04 0.07 37

Seed Spraying m? 0.13 1.13 23] 13

Slop.e Concrete Spraying - m? 3.29 11.97 7.59 22.85 69

Cribworks mt .95 4,58 15.7} 471.24 i

Concrete Pitching n? 5.15 13.68 i3.12 31.95 112

Farth Retaining Gravity (4%) n 35.12 724.54 50.02 309.77 &9
York Wall Stone Masonry m* 4.12 217.86 4.69 36.47 53
Grid Type m? 17.07 §7.07 30.87 115.01 51

Box 3.0%3.0 & 207 483 - 513 1,213 7t

Culvert | Box 4.0%4.0 m 282 836 730 1,708 72

Pipe ®l0n m 17.58 BL2 124 161. 22 70

Catch Netting n? 2.00 1.53 5,95 3.54 113

Gabion m 11.56 25,22 29.94 66.72 114

Dicaster Catch Fence “m 20.48 39.02 53.30 112.80 115

Gabion Dam n? 12.78 28,54 35.45 76.77 116

Shed o 1,565.3% 2,904, 05 4,444.72 3,914.13 117

French Drain m 3.54 7.63 10,44 21.61 118

Drainage ' Kn 4,530 29,637 5,826 39,993 14

Subbase Course m? 0.36 0.30 1.28 1.94 87

[ “Base Course e 0.7 L] 2.40 1.31 88
Pavement I Ter Conrne ot L 0% 267 568 82
Surface Course m? 1.78 0.83 404 6.20 83

2 z50m Set

Brridge — —
2 <50m Set ]

Lining m 1,022 3,180 2,713 6,915 92

Tunnel Unsupported » 761 2,076 2,038 4,865 91
Portal Pes 2,827 9,317 7176 19,320 93

Traffic Sign

Others | Guard Rail Kn 5,910 1,740 14,050 21,700 104
Marking Km 47.50 427.50 475 105

Pavement | Macadam Asphalt n’ 0.18 0.91 1,91 3.64 59
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CONSTRUCTION COST

. Uss
Item A T o e e F.G. Total Remark

Concrete Giass,B 210Kg/ca’ n 1348 4985 34.7 98.05 -4
Concrete .Cizn‘ss. ¢ .lBOKg/cm' m? : 5 51 37.33 8.10 5.0. 94 ~42
Concrete Class,D - m’ 5,37 34,35 8.14 YN[ -43
Concrete Hixing m® . 0.84 5.71 6.78 1.33 -4 -
Concrete Placing {A) by Man Power m* ¢.43 T30t - 4,34 -49
Concrete Placing (B) | by Pipins n® 0.7 3.15 1.51 5.41 -9
Concrete Placing (C) | by Crane w* 1.48 1,85 4.58 .17 -43
Form Work L' 0.67 6.23 0.04 6. 94 -5]
Reinforcenent York Ton 228.62 105. 46 689. 13 1,023.21 | -52
Scatfolding Work n® 0.61 4.50 0.45 5.56 -54
Loading Cost m® 0.24 0.33 0.78 1.33 -11
Transportation Cost m? 0.08 .07 0,33 0.49 -12
Transportation Cost Ton 9.04 0.03 0.13 9.20 -12
Sand From Swapi m 8.04 6.75 28.07 43.88 -45
Sand From Site m? 1.20 1.43 3.9 §.52 -45
Gravel From Alt. Ben: | o 7.28 6.53 26.92 9.8 -85
Gravel From Site m? 1.79 2.26 5.89 9.94 -4
brainege Type | m 1.36 8.41 1.95 .72 -75
Drainage Type 2 " 1.82 12.82 19.19 16.55 -7
Excavation for Tuanel m* 5,36 12.41 15.63 33.40 -94
Mortar Spray for Tunnel t=15cm m* 3.36 15.92 7.93 27,48 +97

1
Anchor Works for TunnelI Pcs 14,06 54,88 43. 4 111,98 -93

:
Lining Concrete for Tunlnel t=45ca m 240,30 929.69 550. 49 1,720.48 -181

1
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Unit Cost

for Bridge Constructiion

Name of Size , L.C.
and Unit F.C. Total Remarks
Work Type Duties Others

“Excavation For Structure w® 1.85 6.98 3.3 11.94 B-32
Concrate Type -P ° 16.22 67.28 38.51 122.01 B-29
Concrete Type -A n® 15.08 58.11 37.00 116.79 B-30
Concrete Type -D o’ 5.27 34.35 8.14 47,76 A-43
Concrete Mixing A 0.84 5.7 0.78 .33 A48
Concrete Placing n’ 0.75 3.15 1.51 5.41 A-43
Form(hard) n? 0.98 7.8? 0.24 9.0% B-12
Fora(siaple) n 0.67 6.23 0.04 6.4 A5l
Reinforcement Bar Ton 233.81 127.98 694.18 1055. 47 B-26
PG-Assembiling Kg 1.41 0.42 4.61 b.44 B-3
Stab m? 69.02 145.12 176.22 396.36 8-4
Cross Bean W 48.1 122.24 120.49 291.44 B-5
Shoe neopren Pce 42,66 15.36 126.77 184.79 B-6
Shoe {Box) neopren Pee 78.901 15.72 240.26 335.89 B-6
Expansion Joint ] 3.12 3.60 25.60 31.72 B-8
Drenage Pce 6.58 5.02 - 5.60 B-9
ttardrail n 15.86 35.43 42.38 94.47 B-1t
Kewel Post Br. 100,17 £3.08 788.83 959.08 B-11
1-Girder ws 142.55 171.84 416.83 731.22 B-1
Main Girder (Box) w® 109.73 137.75 319.08 566.56 B-2
Staging Secn? 0.61 4.50 0.45 5.56 B-31
Erection Girder ton 4.40 1.26 18.04 3.1
Erection w’ 19.7 2.09 93.3 77.08 G-
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64 BIemR

1. Unit :
f Brid b F. G Total
ids . . 4]

Name of Bridges Duties Others al
Point & Br. | Spr.S (B) 174074 195257 | 516789 886120
‘ Sub.S {A) 4125 12273 10145 26544
(¢ =132.5n) (P) 37114 89325 97655 224094
— Subtotal 215313 296855 624590 1136758
Putini Br. | Spr.S (B) 21502 34974 52124 118600
Sub.S (A) 4612 18445 14121 37119
(2= 40.0m) (P 3368 9156 - 8478 21002
Subtotal 29482 62576 84723 176781
challa Br. | Spr.s (1) 10838 17006 31660 59505
- Sub.S (A}! 5287 15470 13714 34471
(2= 20.0m) | Subtotal 16126 32475 45374 - 83876
Cascada Br. Spr.8 (1) 3817 14853 25813 49643
Sub.S (A) 3973 12531 9459 25963
(@= 18.0m) | Subtotal 12850 27484 35272 75606
Alto Choro | Spr.S (B) 41236 53891 128976 224103
Br. | Sub.$ (A) 5430 17769 14547 38245
(€= 50.0m) | ®) 2989 7944 7587 18525
Subtotal 50155 79609 151110 280874
Pto Leon Br. | Spr.S (B) 40733 §5842 117659 224234
Sub.S (A) 8169 24891 19871 52931
(2= 175.0m) (p) . 6030 15404 15170 37604
Subtotal 54932 107137 152700 314769
Cajones Br. | Spr.S (1) 13612 21701 39678 74991
Sub.S () 4725 14555 12383 31663
(2= 25.0n) | Subtotal 18337 36256 52081 106654
Chojna Br. | Spr.S (I) 9528 15155 27768 52461
Sub.S (4) 4492 12598 11341 28431
(2= 22.0m) { Subtotal 14020 27763 39108 80892
San Silverio| Spr.S (B) 41236 53891 128975 224103
Br. | Sub.§ (A) 9740 28516 24135’ 52331
(2= 50.0n) {p) 4258 11507 10742 26507
Subtotal 55234 93814 153853 313001
San Lorenzo | Spr.S (B) 13347 56709 135550 235606
Br. | Sub.S (A) 7669 23526 18614 49809
(€= 52.0m) Q) 7602 18473 19305 45380
Subtotal 58618 98708 173469 330795
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$

2. Unit
. L. C.
Nage of Bridges : F. C. Total
Duties Others
Espiritu Br. | Spr.S (B)- 43347 96709 135550 235606
Sub.5 (A) §245 19418 15069 40730
(2= 52.0m) (P} 8639 225558 22069 53263
Subtotal 58231 98630 172688 329599
Carrascoe Br. | Spr.5 (1} 21917 34423 64125 120465
Sub.8 (4) 14358 43862 34718 92938
(2= 30.08) { Subtotal’ 356275 78285 98843 213403
Avaroa Br. | Spr.S {I) - 20878 27008 65475 113360
Sub.S (A) 2354 1572 5583 15509
{2= 25.0m) | Subtotal 23232 34578 71059 128869
note  Spr.$ : Superstructure
Sub.§ : Substructure
1 : PCi-compsite Girder
B ¢ Box Girder
4 @ Abutment
P : Pier
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I. Superstructure

Point A
Nane of Size . _ _ Unit Cost Costos _
Work ?‘frﬁe tnit | Volue DutiesL‘C.Others L.C. DutiesL-C.Others F.C. . Remarks
Concrete | Type P| w | 1207.40] 16.2z| 67.28|  38.51]10584.03 | 81233.87 | 45495.97
Rainforconent [0 | qon | 205.26| 23%.81 | 127.98| 69418 | 4799164 26269.17 14248139
PC-Cable 2706 | kg | 48298|  L.41]  0.42| 4616809735 | 20264.32 222644.55
Form wr | 4193.05] 098}  7.87|  0.24| 4100.2032999.38 | 1006.33
Shoe Set 4} 15.72] M0.28) 71919 | 62.88) 961.04 | 2876.76
Randrail 265.0| 1.55] 95.43|  42.38| 4414.9) 9388.%5 | 11230.70
Expansion 20|  9.12{ 3.60| 25.00| 200.64| 79.2 550
Drainage set B o8| s -1 1s.24] 14056 -
Newel Post set 1.0 107.07| 63.08| 788.83| 106.17] 63.08| 788.83
Erection (Center) o | 5343 107 2.09)  55.3|10469.17| 1110.69 | 29388.08
Frection(Side) e | 67597  a.do|  1.26] 18.04] 2074.27| 4231.57 | 12194.50
Caring w2 | 1305.7]  or| 057 omn| 2en.07] Ta4zs| 143.83
Miscellanzous | 10% | set 1.0 15824.87 | 17750.51 | 46980. 98
Total ! 174073.5 | 195256.7 | 516788.5
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Patupi Bridge ( £2=40.0m)

' Size Unit Cost Cost
Na&irﬁf $;§e it | Tolume DutiesL.c'Otheré E.C. DuticsL.G.Others .. Remarks

I-Girder Type-P w® 70,8 142.55| 177.84} 415.83 | 10092.54 ] 12591.07 | 29911.58
Cross Beam Type-A n® 22.324 48,71 122,74 . 120.49 | 1087.40 | 2728.89 | 2689.82
Stab Type-A n® 88.974 70.617 153.98} 178,50 6282.45 | 13700.22 | 15881.86
Erection Ton 177 10.99 15.66 45.11 | 1945.23 | 2771.82 7984.47
Shoe Set 10 42.66 15.36] 126.77 426.6 1583.6{ 1267.7
Handrail n 79.76 16.66 35.43 42.38 | 1328.80 2825.90| 3380.23
Expansion Joint o 24.8 8,12 3.60 25.00] 226.18 $9.28 620.0
Drainage Set 10 0.58 5.02 - 5.8 50.2 -
Newel Post ' Set 1.0} 187.17 63.08) 788.83| 107.17 '§3.081{ 788.83
Total 21502.0 | 34974.0 | 62124.0
Chalia Bridge ( .Q-'-_ZG.Um)

Name of Size ) Unit Gost Cost

: quk' ?‘Sge it | Tolue DutiesL n Others F.c. DutiesL.C. Others F.C. Remarks
I- Cirder Type-P o o354 142,55 177.84% 416.834 5045.27) 65295.54 ) 147155.78
Cross Beam Type-A i 11.162 48.71 122.24 126.49 543.70 1 1364.44 ) 1344.581
Slab Type-A ® 40. 339 70.61 153.898| 178.50| 2848.34} 6211.40| 7200.51
Shoe Set 10 42.68 1%.36 126,77 426.6 153.6 1267.7
Handrail n 39,88 16,66 35.43 42,38 | 664.40 | 1412.95| 16%0.11
Expansion Joint ] 24.8 9.12 3.60 25.001 226.18 89.28 620.0
Drainage Set ) 0.58 5.02 - 3.48 36,12 -
Newel Post Set i 107.17 63.08 788.83 167.17 §3.08 | 788.83
Erection Ton 88.5 10.99 15. 66 45.11] 972.62 ). 1385.91) 3992.24
Total 10839.0 | 17006.0} 31660.0
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Cascada Bridge {€=18.5%)

Unit Cost

Size ‘ Cost

S e S T T e Tl i T e B M
[-Girder Type-P | w® | 26.812| 142.55| 177.84| 416.83] 3836.30 | 4786.03 | 11212.73
Cross Beam Type-A .ma 9,761 48.?1 122.24 120.49 © 475,461 1193.181 1176.10
Slab Type-4 n? 36.234 70.61| 153.98] - 178.50 | 2558.48 | $579.31) §467.77 B
Shoe Set 8 47.66 15.36 7126.?7 341,28 122.88| 1014.18
Yiandrail & 36.88 16.65 35.43 42,381 ©614.42] 1306.86} 1562.97
Expansion Joint .m 22.0 9.12 3.60 ZS.UG .200.54 79.20 _ 5%0.0
Drainaée Set 6 0.53 5.02 - 3.481  30.12 -
Nesﬁe\' Set 1.8 107.17 §3.081 78R.830 107.17 63.681 183.83
Erection Ton 67,28 10.89 1 15.66 45.111 735.41 1793.01: 3035.0
Total 88770 | 14953.0| 25813.0

Alto Choro Bridge-  (ﬂ=$0mi

Name of Size _ Unit Cost Cost

Work and Unit | Volume . L.C. F.C. . L.C. F.C Remarks
Type Duties Others Duties Others

Main Girder Typé-P n? 280.218 109.73 ] 132,751 319.08 | 30748.32 | 38600.03 | 89411.96
Pavement n* 9.13 15.38 61757 37.713 140.421 562.13 [ 344.47
Shoe set § 79.91 15,721 240,26 719.1% 141;48 2162, 34
Handrail m 96.076 16.86 35.43 42.38 | 1600.63 ; 3403.97 49fi.7ﬂ
Exponsion Joint ] 23.0 9.12 3.60 25.00 209.7% 82,8 750
Drainage set 12 0.58 5.02 - 6.96 60.24 -
Newel Post sel 1.0 107.17 53.08| 783.83 107.17|. 63.08] 788.83
Erection Ten 761 19.9¢ 15.06 45,11 | 7703.99 1 10977.66 | 31622, 11
Total 41236.0 | 53891.0 ; 128976.0
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Pto Leon Bridge {£=75.0a)

N £ Size Unit Cost Cost,
a:;e ; and Usit | Velume L.C. F.C L.C. EC Remarks
or Type A Duties | Others T luties | Others e N
I-Girder Type-P m? 138.0 [ 142.55 i77.84 416.83 | 19671.90 | 2454192 | 57522.54
Cross Beam Type-4 o? 40.569 48.71 122.24 120,49 | 1976.12 | 4959.15 | 4888.16
Stab Type~A .m3 162.732 70.61 153.98 | 178.50 | 11490.51 | 25057.47 | 29047.66
Shoe Set 24 42,58 15.36 126.77| 1023.84 368.64 | 3042.48
Handrail 149,64 16.66 35.43 42.38 2993.00 | 5301.75| &341.74
Expansion Joint a 18.60 §.12 3.60 25.00| 163.63 G6.96 465.0
Drainage Set 16 §.58 5.02 - 9.28 30.32 -
Neswel Set 1.0} 107.17 §3.08 ] 788.83 107.17 63.08 788.53
Erection Ton 145 10.99 15.66 45,111 3790.55 | 5402.70 | 15962.95
Total 40733.0 | 65842.0 { 117659.0
Cajones Bridge (£=25.0m)
Name of Size bnit Cost Cost
Work and Unit Volume L.C. F.C L.C. L Remarks
Type Buties Qthers e Duties Others o '
j~Girder Type-P a? 48.0 142.55 177.84 416.83 | 6557.30 | 8180.64 | 19174.18
Cross Beam Type-A m? 16.30 48.71 122.24 120,494 793.973 1 1992.51] 1963.99
Slab Type-A n? 49.775 70.61 153.98 178.50 ;1 3514.61 | 7664.35 ) £884.84
Shoe . Set 8 42.66 15.36 125.77 341.28 122.88( 1014.16
Handrail ] 49.88 16.66 35.43 42,381 831.00 ) 1767.25| 2113.41
Expans_ion Joint ] 22.0 9.12 3.60 25.00 £00. 64 79.2 550.0
Drainage Set 6 0.58 5.02 - 3.484 30.12 -
Neswel Set 1.0 106.17 63.08 788.83 106.17 63.08 788.81
frection Ton 115 10.9% 15. 66 45.11| 1263.8% 1800.9 | 5187.58%
Total 13612.0 | 21701.0] 39678.0
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Chojfia Bridge {2=22,0u)

.Name of Size i Unit Gost __Cost
Work and Unit § Volume LG F.C. _ LG, r.c . | Remarks
Type Duties | Others Buties | Others
i-Girder TyeP | o° 10.028| 142.55) 177.84| 416.83| 4280.49 | 5340.18 | 12515.57
Cross Beam - Type-A | =° 10785 | 48.71| 122.26| 120.49| s525.34] 1318.36 | 1299.48
Slab Type-&" | a° 35.503] 70.61| 153.98 178.50 2513.22 | 5480.61 6353.35
Shoe Set s| ano0s| 15.36| 126.77| sen28] 122.88| 101416
Handrail a 43.88 | 16.66| 95.43| 4z.38] 731.04] 1554.67 | 1859.63
Expansion Joint 22.0 9.12 3.60 25.00 | 200.64 79.20 550.0
Drainage Set 6 0.58 5.02 - 348 30.12 -
Neswel Set 10| 107.07]  63.08] 788.83 107.17 | - 63.08 | 788.83
Erection Ton 75.07| 1089|1586 as.u| ses.02| 17s.se 3366.41
Total 0528.0 | 15165.0 | 27768.0
San Silverio Bridge (2=50x) _ .
Naﬁjrzf gége Unit | Volume L.gﬁ e tF c L.c.COSt ro. | Remarks
Type Duties | Others o Duties | Others T
Main Girder Type-P | o | 280.218| ~109.73} 137.75| 319.08 | 30748.32 | 38600.03 | 89411.96
Pavement a? 9.13{ 15.38| 6157 37.73 1042 562.13| 3d4.47
Shoe set 9| 79.91| 15.72] 240.26| 719.19] 141.48} 2162.34
" Handrail 1 96.076] 16.56| 35.43|  42.38] 1600.63 | 3403.97 | 4071.70
Exponsion Joint B 23.0 8,12 3.60 ) 25.00{ 209.76 82.8| 575.9
Drainage set 12 0.58 5.02 - 6.96 60.24 -
Newel Post set Lof wr17] saes| 7ee.83| 107.17| 63.08| 788.83
Erection Ton 00| 1099 15.06| 45.11| 7703.99 | 10977.65 | 31622, 11 N
Total 41236.0 | 53891.0 | 128976.0
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San Lorenzo Bridge (£=50u)
Name of Size o Unit Cost Cost
Work ?;lrge it | olue _'Eutiesh'c.Others E.L. Dutieslﬂc.ﬁthers F.C. Remarks
Main Girder Type~P = 294.94 1 108.73| 137.75} 318.08|32363.77 | 40627.99 | 34109.46
Pavement - ot 8,65 15.38 61.57 37,73 148.42 984.15| 36409
Shoe : set 9.00 79.91 15.72 | "240.26| 719.19| 141.48| 2162.34
Handrail : n 101.556 16.66 35.43 42.38 | 1681.92 | 3598.13| 4303.%4
Exponsion Joint ] 3.0 5.12 3.60 25.07 200.76 82.8 575
Drainage set 12 0.58 5.02 - 6.98 60.24 -
Newel Post set .o} 1wy 63.08| 788.83| 107.17 63.08| 748.83
Erection Ton 737 10.99 15.66 45,11 8099.63 | 11541.42 | 33246.07
Total 43347.0 ) 56709.0 | 135550.0
Espiritu Bridge (Q;Sl)m) .
Name of Size ' Unit Cost Cost
Work ?;lfﬂe it | Yolue DutiesL.c.Otherﬁ F.C. DutiesL'C'Others F.C. Remarks
Main Girder Type-P w 294.94 1 109.73| 137.v.:  319.08 7 32363.77 ] 40627.99 § 94109.48
Pavement n? 9.85 15.38 61.57 I1.73( 148.421 594.157 354.09
Shoe set 9.00 78.91 15.727 240,26 719.1%] 141.48] 2162.34
Hardrail Y 101.556 16.66 35.43 42,38 169i.92 | 3598.13) 4303.94
Exponsien Joint il . 23.0 §.12 1.50 25.0 ) 209.76 82.8 575
Drainage set 12 0.58 5.02 - 6,96 60.24 -
Newel Post _ set 1.0y 107.17 63,081 788.83) 107.17. 63.08{ 788.83
Erection Ton 7 10.99 15.66 45,11 | 8089.63 | 11541.42 ] 33246.07
_—Totat _ ' 43347.0 | $6709.0 | 135550.0
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Carrasco Bridge ( £=30.0%)

Name of Sige | it | Volume L.g.n Lt T

Work '?‘;pe . ! Duties | Others £.C. Duties ' Others F'.C' Redarks
T-Girder Type-P | #° 80:385 | 142.55| 177.84 416.83 | 11458.88 | 14295.67 | 33506.88 |
Cross Bean Type-A | ®° 25.565 | - 48.71( 122.24| 120.49 | 1246.25 | 3127.51[ 3082.74
Slab Type-A | &° mgs2| 1| 1598 198.50] 522075 11387.13 | 13200.43
Shoe Set 10| 4zos| 15.36| w67| ass| 153.8| 1277
Randrail » 59.88 { - 16.66| 35.43| 42.38] 997.60| 2121.55| 2537.71
Expansion Joint n 7.0 912 3.60| 25.00 246.24 97.2 | §75.0
Drainage Set 6 0.58 5.02 - 3.48)  30.12 .
Newel Post Set 1.0 107.17} 63.08} 788.83| 107.17{ 63.08| 788.83
Erection Ton | 200.96) 10.99| 15.66|  45.11| 2208.55} 3147.03 | 9065.31
Total 21817.0 | 34423.0| 64125.0
Avaroa Bridge (@=25g)

Name of Size . Unit Cost Cost _

Hork ;:ge it | Yolue DutiesL.C'OtherT F.C. DutiesL.G.Others F.C. Remarks
Hain Girder Type-P | ¢ | 140.108) 109.73| 137.75| 319.08 | 15374.16 | 19300.61 { 44705.98
Pavement wt 4,59 15,798 §1.57 3N 59,21 277.07 165.7%
Shoe set 6| 79.91| 1572 240.06| 479.45| 94.32 14d41.56
llandrail 2 47.338 |  16.66] 35.43] 4238 | 788.65| 1677.19| 2006.18
Exponsion Joint 7 23.6 9.12 3.60 25.0_0 209.76 az.8 575.¢
Drainage set § 0.58 5.02 - 3.48f 30.12 -
Newel Post set 1 17| 63.08| 788.83 107.17). 63.081 788.83
Erection Ton 30| 1099} 15.86] dS.11| I846.5| 5481.0 | 15788.50
Total 20878.0  27006.0 | 65475.0
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I. Substructure.

Point A Abutment

Name of Si‘ze fnit Cost Cost
a{,‘} g and Unit | Volume L.C. re L.C. re Remarks
or Type Duties | Others U Buties Others S

Excavation n® 247.4 1.65 5.98 3.31| 408,21} 1726.85| 818.89
Concrete Type-A | =u° | 122.10] 13.49| 49.85| 34.71( 1647.13| 5086.50| 4238.09
Leveling Type-D | a? 5.50|  s.27) 34.35|  s.4] 38| 26| 532
Concrete |
Concrete Mixing n? 122,10 0.84 5.71 0.78 102.55 §97.19 95.24
Concrete Placing n? 122.19 0.75 3.15 1.51 91.58 384.62 184,37 [
Rei“;g:"e“‘e"t Ton 6.72{ 233.81| 127.98| 6%4.18| 1571.20| 860.03 | 4664.89
Form n? 236.86 0.57 §.23 0.04| 158.701 1475.64 9.47
Staging Speem® | 181,06 0.51 4.50 5.45| 110.45] 814.77 81.48
Total 4125.0 12273.0 | 10146.0

Point A Pier

Name of Size Upit Cost Cost

aw K and Unit Volume L.C. PG L.C. F.C Remarks
or Type Duties Others o Duties Others s

Excavation’ m 334.00 | 1.85 6.98 3.310 551.100 2331.32| 1105.54
Concrete Type-A | m® 1M7.10] 13.49} 49.85|  34.71|15069.68 | 55687.44 | 38774.54
Leveling . a
Concrete Type-D | m 28.52 5.27)  34.95 8.14 ] 150.83 ) 983.10] 232.97
Concrete Mixing m? 1117.10 0.84 5.71 0.78 | 938.36| 6378.64 | 871.34
Concrete Placing n? 1117.10 0.75 3.15 1.51| 837.83| 3518.87 | 1686.82
Re‘“;g:ce“‘e"t Ton | " 78.200 233.811 127.98| ©694.18]18283.34 | 10008.04 | 54284.88
Form m2 742.60 6.67 6.23 0.04] 497.54| 4626.40]  29.70
Staging Spcem® | 1287.00 0.51 4.50 0.45{ 785.07] 5791.50| 579.15
Total 37114,0 | 88325.0 [ 97655.0
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Patuni Abutment

Name of Size nit Cost Cost
Work and | Unit | Volume }. L.G. F.C : L.C. RO Remarks |
- nor Type Duties. |- Others YU 1 Duties [ -Others R
Excavation e 851.00 .65  5.98 3.31 ] 1404.15 | 5939.98 | 2816.81
Concrete Type-h | | MnAL{ 1348| 48.85| 3471 109261 7363.34 | S1z7.m
Leveling - Type-D | 3 12,83 5.7l sass| a4l w7.61| 440,71 104.40
Concrete _ i :
Concrete Mixing A 7.1 0.84 5.7 0.761 124,08 | 843.421 115.21
Concrete Placing @ 141,74 0.75 . 3.15 1.51 110.78 .455.29 223.04
Rei“gziceme“t Ton 8.12| 233.81] 127.98| 694.18| 1898.54 | 1039.20 | 5636.74
Form at | 236.76] 067 6.23 0.04| 158.63] ws.01|  9.47
Staging Spcem® | 195.28] .61 4.50 0.45¢ 119.12] 878761 87.88
Total 4612.0 | 18445.0 | 14121.0
Patuni Pier
Name of Size Unit Cost Cost
, and Unit | Volume - L.E. L.C.

Work Type PButies Others E.C. Duties Qthars F.G. Remarks
Excavation n? 205.20]  1.65 6.98  3.31] 338.58| 1432.30] 679.21
Concrete Type-A | o 80.98| 13.49| 49.85) 34.71] 1213.83| 4485.50] 312321
éi:gl;gg Type-D | 3 1.00|  s.2r| saas]  saal 1s.8t| 103.05] 2
Concrete Mixing n° 89.98 0.84} 5.1 0.78 75.58 | 513.79 76.18
Concrete Placing 2* 89.98|  0.7% 3.15 1.5t  67.49| 283.44| 135.87
Re‘“ég[CCme“t Ton 6.30 | 223.811 127.98| s94.18| 1473001 806.27| 4373.3
Form n? 130.58 | 0,67 5.23 0.04] s3.52| 860.58]  5.58
Staging Spcen? | 147.12] 0.6 a50| 04| 8974} esz.04|  s6.20
Total 3068.0 | 9156.0( 8478.0
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Challa Abutment

Rmebf Size Unit Cost Cost
Work and Unit Volume L.C. F.C L.C. F.C Remarks
r Type Duties Others' U Duties | Others o

Fxcavation B 279.70 1.69 §.98 3,31 461.51} 1852.31 §25.81
Concrete Type-4 n® 159. 14 .13.49 49,85 34711 2146.80F 7833.13 ] 552315
Leveling Type-D | o3 8.07 5.271  34.35 8.14| 42.530 227.20| 65.69
Goncrete _
Concrefe Mixing u® 159.14 0.84 5.1 0.78 133.68 908.69 124.13
Concrete Placing w® 158.14| 0.7 3.15 1.51] 1936 s01.29( 240.30
R"i“;g;"e‘“e“t Ton 8.75| 233.81| 127.98| 694.18| 2045.84 | 1119.83 6074.08
Form &* 262.07 8.67 $.23 8.04 175.50 | 1532.70 10..48 )
Staging Spon® 265.52 0.61 4.50 0.4% 161.97 | 1194.84 119.48
Total 5287.0 15470.0} 13714.0
Cascada Abuiment

Nage of Size Unit Gost Cost

Work and Unit Volume L.C. EC L.GC. FC Remarks

Type Duties Others o Duties Others M

Excavation e 506.70 1.65 5.98 3.3 836.06 [ 3536.77| 1i817.18
Concrete Type-A o’ 102.36 13.49% 49.85 34711 1380.841 5102.65| 3552.92
Leveling
Concrete Type-D B’ 8.06 5.27 34.3% 8.14 42.48 276.86 65.61
Concrete Mixing a® 102.36 0.84 5.71 0.78 85.98| ©584.48 79.84
Concrete Placing n® 120. 36 0.75 3.15 1.51 76. 77 3z22.43 154.56
R"’“ég:c"‘me“t Ton 5.63| 233.81| 127.96| 694.18| 1316.35| 720.53 | 3908.23
Form m? 202.38 0.57 £.23 0.04 135.59 1260.83 8.10
Staging Spc-n? 161.40 0.61 4.50 0.45 98.45 1 726.30 72.63
Total 3973.0 | 12531.0 9459.0
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Alto Choro Abutment

Unit.Cost

Rane of Size i : Cost
quk ;;ge it | Jolune -DutiesL‘G.Others E'C; DutiesL.C.Othérs EC. Remarks
Excavation 1ot 534.70 1.6% 6.98 3.3 882.26 | 3732.21 1759.86
Concrete 'Tybe-A I 167.71 13.49 49.85 _34.?1 2257.41 ] 8360.34 5321.21 '
Iéi:ﬁié:i Tyed | w* | 70| s2r| 30.35|  B| 40.58) 264.50| 6268
N Concrete Mixing m’ 167.71 0.84 5.71 0.78| 140.88) .957.62| 136.81
H_ﬁéoncrete Placing a? 157.71 0.78 3451 0 LALL 125784 S28.28 0 253.14
Reinforcenent Ton | 9.22| 233.81| 127.98] 694.18 2155.73 [ 1170.98| 5400.34
Form r? 283.40 0.67 6.23 0.04 190.21 | 1768.7¢ 11.36
Staging- Spcem® | 217.28 0.61 4,50 0.45| 132.541 971.76 87.78
Total 5330.0 | 17769.0§ 14547.0
B | Alte Choro Pier
Naggrﬁf g;ge Unit | Volume i L.g.nl : C()Stp!c_ ] L.C.COSt e Remarks
Type : Duties Others Duties | Others . y
Excavation n® 113.90 1.65 6.98 131 187.94) 795.02 377.01
Concrete Type-A a* 83.18 13.48 49.85 34,71 1122.10 ) 4146.52 | 2887.18
(oveling Tye-d | w° .20 S.27| 3e35|  sa4] 6| 105.92) 2605
Concrete Mixing w? 83.18 0,84 5.71 5.78 69.87 | 474,96 64.88
Concrete Placing m® 83.18 0.75 1.15 1.51 §2.39 7 262.02; 125.60
H““"gg:“‘“"“t Ton | 5.82| 233.81| 120.98| 69418 1360.77] 744.84| d040.13
Form n? 129.03 0.67 6.23 0.04 86.45 803.86 5.18
Staging Speem” 136.00 0.61 1.50 0.45 82.961 612,00 §1.20
Total 2989.0 7943.0 7587.0
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Pto lLeon Abutment

Yame of Size 0 ol Lgnit Cost LCCOSt
. and nit 'olume . L.C. . .C. - ' ]

Work Type Duties Others F.C. Muties Others F.C. Renarks
Excavation e 712.40 1.65 §,98 .30} 1175.46 | 4972.55 | 2338.04
Concrete: Type-a | o7 208.73 | 13.49| 48.85 |  34.71| 3085.57 | 11402.19 | 7939.22
éﬁ:ﬁ:éti Type-d | o? 9.68|  5.27| - 34.35 8.4 snor} 32| 7880
Concrete Mixing m® 228.73 0.84 5.71 0.73 192,13} 1306.05( 178.41
Concrete Placing e 228.73 0.75 3.15 .51 17551 720.50 ] 345,38
Re‘“égiceme“t Ton | 12.58( 233.81] 127.98] 694.18] 2941.33 | 1609.90} 8732.78
Form w2 | 370.54 0.67 6.23 0.04] 248.26| 2308.45| 14.82
Staging Speem® | 497.56 0.61 4.50 0.450 303.51| 2233.021 223.90
Total 8169.0 | 24891.0} 19871.0
Pto Leon Pler

Nage of Size Unit Cost , Cost.

Work and Unit Volume L.C. . F e 1..C. PG R K

or Type Duties Others T Duties Others tU Emarks

Excavation m? 318.00 1.65 6.58 3.0 524,70 | 2219.64 | 1052.58
Concrete Type-A | o° 162201 13.49| 40.85| 3d4.71] 2188.20 | 8086.17} 5630.31
éi:g:;gg ' Type-D | o? 6.00 5.271  34.35 8.14| at.62| 206.10] 48.87
Concrete Mixing o® 162.21 9.84 5.71 0.78| 136.261 926.22| 126.52
Concrete Placing 3 152.21 0.75 3.15 1.51| 121.66] 510.96{ 244.94
Re‘“gjiceme"t Ton 11,951 233.81] 127.98) 694.18| 2653.74 | 1452.57) 1878.94
Forn m? 192.04 0.67 6.23 0.04| 128.67 | 1196.41 7.58
Staging Spcea’ 401.28 0.61 4.50 0.45 244.78 [, 1805.76 180.58°
Total £030.0 { 16404.0| 15170.0
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Cajones Abutment

Nane of - Size ‘ _ Unit Gost Cost .

Work ;;ge* Uglt V§¥gme Butiesh-c.Othets k.G DutiésL.CTOthers F'CT Renarks
Excavation s | ISLE0|  1.65| . 6.98|  0.31) 266.64| 1122.97| 543.90
Concrete Toed | w0 | 154.88f 15.49| . 49.85| 34.71| 2089.33{ 7720.77 | 5375.88
ég:gi;'t‘g Type-D | nae|  ser| 35| 8 s asese|  se.0
Concrete Mixing_ fm“ 154.88 0.84 5.71 0.78 130.10 884.36 120.81
Concrete Placing w | o188 075|  aas| L51| t16.16] 487.87| 233.87 -
Reinforcenent Ton | 852| 23581 127.98] 634.18| 1992.08| 1081.38) s914.41
Forn w | wes0| e8| szl ol sl weses] e
Staging Spcom®| 205.27] 061 450  0.45) 180.11| 132872 132.87
Total 4992.0 | 14555.0| 123830
Chojha Abutment Por pilote

hméof Size . Unit Gost _ Cost _

Work $;ge tnit Yoluae DutiesL.c-Others F.C. ButiesL.G'Others F.L. Reaarks
Excavation | Mzee| 165 o 6.98]  3.01]. 23529 995.35] 4720
Concrete Type-A m? 142.88 13.49 49;85 34.71 192?.&5 7122.57 | 4959.36
coveling Type-D | w? s.40] s.2r{ 3435 8.14| 4d.2r| 28854 6838
Concrete Mixing n? 142,88 0.84 5.71 0,787 120.0Z| 815.84 111.45
Concrete Placing m? 142.88 6.75 .15 1.51 107.16 450.07¢ 215.7%
teintorceneat Ton 7.86| 203.81] 127.98| 6s4.18] 1837.75 | 1005.92] 5456.25
Forn at | 28.65  0.67|  6.23|  o.04] 153.86{ 1430.72]  9.19
Staging Spcen®| 108.66(  0.61] - 450 o0.45| es.28|. 488.97] 48.90
Total 4492.0 | 12598.0 | 11341.0
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San Silverio Abutment

Nage of Size Unit Cost Cost
L and Unit | Volume L.C. - 1.C. !
Fork Type L Duties | Others | - F.C. Duties | Others F.C. Remarks

Excavation =’ 748.30 i.65 6.98 3310 1234.70 ] S223.13 | 2475.87
Concréte Type-A n® 284.48 13..49 49.85 34.71 1 3837.54 | 14181.33 ] 9874.30
Leveling Toye-D | @° 1.00] 5.27] 34.35| s14| s7.97| 85| so.s
Concrete
Concrete Mixing ®* 284.48 0.84 5.71 0.78 238.96_ 1624.38 221.89
Concrete Placing m? 284.48 9.75 3.15 1.51] 213.36| 836.11| 429.56
Rei“;:ﬁ“"‘e“t Ton | 15.65| 233.811 127.88| 634.18| 3659.13 | 2002.89 | 10863.92
Form m* 414.46 0.67 6.23 0.04 2771.69 1 2582.09 16.58
Staging Spcee?® 361.84 0.51° 4,50 0.45 220,12 628.28 162.83
Total 9740.0 | 28516.0} 24135.0
San Silverio Pier

Name of Size bnit Cost Cost

 Work and Unit § Volume L.C. F.C L.0G. P.C Remarks

. Type Duties Others e Duties Others T
Excavation w? 205.70 1,65 6.98 3.3 346.01 1 1463.71 694.11
Concrete Type-4A B3 115.83 13.49 4985 34.71 1 1562.951 S5774.13 | 4020.46
Leveling ;
Concrete Type-D &? 4.00 | 5.27 34.35 8,14 21.08 137.40 32.96
Concrete Mixing m® 115.83 0.84 5.1 0.78 97.30 661.39 90.35
Concrete Placing: n* 115.83 0.75 3.15 1.51 86.87 J64.86 174.90
Re‘"ggfe’“e“t Ton 8.11] 233.81] 127.96| 694.18 | 1896.20 | 1037.92 | 5629.80
Form @ 183. 02 0.67 6.23 0.04 122.62 | 1140.21 7.32
Staging Spcem® 206.00 N.61 4.50 0.4% 125.66 | 927.00 92.70
Total 4258.0 1 11507,0) 10742.0
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San Lorenzo Abutment

N Size _ init Cost Cost
and nit | Yolume Lo, ' L.G. - :

Nork Type Duties Others F.C. Puties Others F.C. . Remarks
Excavation o 912.10 1.55|  6.98 3.31| 1504.80 6365.76| 3018.72
Concrete Type-A | a° 204.58 | 13.48- 49.85( 3471 2750.78 | 10198.31 | 7100.97
Level ing Tyoe-d | m e.350 sl osass| suaf sea| o senar|
Goncrete ) ! _

Concrete Mixing" o’ 204.58 0.84 5.7 0.78 171.85 ] 1168.15 159.57
Concrete Placing n® 704.58 6.75 315 1.51 153.44 | 644.43| 308.92
REi“gg:ceme“t ton | 11.25| 233.81| 127.98| e94.181 2620.38 | 1430.781 7809.53
Form 0 340. 60 0.67 5.23 0.04| 228,20 2121841 13.62
Staging Spcew® | 281.52 0.61 4,50 0.45| 171.73] 1266.84 126.68
Total 7669.0 | 23526.0| 18614.0
San Lorenzo Pier

Name of Size bnit Cost Cost
\ and Unit | Volume L.C. L L.C. - '

Work Type Duties | Others | % Buties | Others F.C. Renarks
Excavation a® 370.40 1.65 6.98)  3.31| 61116 2585.39] 1226.02
Concrete Type-A | n? 205.50 | 13.40| 49.85] aa.71] 2772.20 | 10244.18 | m32.91
Leveling _ a : :

A Type-D | = 4.80 521 34.3 8.14] 25301 164.88] 39.07
Concrete Mixing u? 205. 50 0.84 5,71 0.78 | 172.82 | 1173.41| 160.29
Concrete Placing W 205.50 0.75 3.15 151 154131 647.33] 310.:
”3‘“£::°e$e“t Ton 14.39] 239811 127.98| o694.18| 3364.53 | 1841.63| 9989.25
Forn at 295.57 0.67 6.23 0.04| 296.24| 301.80{ 295.61
Staging Spcea® | 336.50 0.61 4.50 0.45 205.33{ 1514.70 ] 151.47
Total 7602.0 | 18473.0| 19305.0
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Espiritu Abutment

Cost

Size Unit Cost
Name of
and Unit | Volume L.C. L.C.

Rork Type Duties | Others F.C. Buties .| Others E.C. _Rcmarks
Excavation w* 878.20 1.65 £.98 3.91 | 1449.03 | 6129.84 | 2906.84
Concrete Type-d | ° 159.52 | 13.491  40.850 34.71| 2151.92 | 7952.07 | 5536.94
Leveling Type-D | w? o3| s.zrl stas| saa| 4| smnaz] wmen
Concrete : :
Concrete Mixing - 159.52 0.84 5.71 0.78 | 134.00| 916.86] 124.43
Concrete Placing n? 159.52 0.75 3.15 1.51| 119.84] s502.49| 240.88
Re‘“égiceme"t ' Ton g.71| 233.811 127.98| ©694.18| 2050:51| 1122.38| £087.9%
Form n? 259.88 0.67 6.23| - 0.04| 174.12| 1618.05|  10.40
Staging Speem® | 190.78 0.61 4.50 0.45| 116.38| 858.51|  85.8%
Total 6245.0 | 19416.0 15069.0
Espiritu Pier

Name of Size Untt Cost Cost

and Unit Velume L.C. L.C.

Work Type Duties (thers F.C. Duties Others F'C' Remarks
Fxcavation u? 307.49 1.65 5.98 3.31| 507.21| 2145.65] 1017.49
Concrete Type-d | o 243.24]  13.40]  40.85| 3a.71| 3281.31 {12125.51 | 8442.86
Level ing
Con rete Type-D | #° 5.60 .27  34.35 8.14| 20.51| 192.36] 45.58
Concrete Mixing u? 243.24 0.84 5.71 0.781 204.32 1386.90| 189.73
Concrete Placing o 243.24 0.75 | 3.15 1,511 182.43| 786.21) 1367.29
Re’“;ziceme"t Ton 17.03 | 233.81| 127.98| 694.18 3981.78 | 2179.50 | 11821.89
Form n? 327.72 0.67 §.23 p.04) 219.57 ] 204170 13.11
Staging Spcen® | 381.10 0.61 4.50 0.45| 232.47 | 1714.95 ] 171.50
Total 8639.0 ] 22555.0| 22069.0
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Carasco Abutment

Cost

Vame of Size Unit Cost
and Unit VYolume L.C. . : L.G. . X
Work Type _ Duties | Others F.C. Duties | Others F.C. _ Remarks
Excavation n? 1962.70 1.65|  6.98 3.31| 3238.46 | 13699.85 | 6496.54
Concrete Type-dm| @ 370,14 | 13.49] 49,851 34,71 4993.18 | 18451.48 | 12847.56
Leveling Type-d | w? 15.67| 527 3435|814l se.se| s3s2s| 127.55
Concretle
Concrete Mixing n® 370.14 0.84 5.71 0.78{ 310.92 211350 | 288.71
Concrete Placing n? 370.14 0.75 3.15 1.51| 277.61| 1165.94| 558.91
Re‘";g:““‘e“t Ton | 20.36( 233.8%| 127.98{ 694.18| 4760.37 | 2605.67 | 14133.50
Form 2 545.21 0.67{ . 6.23 0.04| 365.20| 3396.66( 21.8i
Staging Spcen® | 540,13 0.51 4.50 0.45| 329.48 | 2430.58] 243.06
Total | 14358.0] 438620 34ms.0
Avaroa Abutment
Size Unit Cost Cost
Na::rif and Unit Volume L.C. FC 1.C. . F.C Remarks
Type Duties Others e Duties Others e
Excavation a¥ 219,20 1.65 6.98 3.4 361.68 | 1530.02 725.55
Concrete Type-d | a® 52,86 13,49 49.85| 34.71) 847.98| 3133.57) 2181.87
Leveling R
Concrate Type-b | o® §.26 5.27{  34.35 8.14| 32891 215.03)  50.95
Gonerete Mixing w? 6§2.85 0.84 5.71 0.78 52.80 358,43 49.03
Concrete Placing m® 62.86 0.75 3151 L8l 47.15] 198.01 34,92
Re‘“égfeme“t Ton 3,45 233.81| 127.968| 694.18) 808.98| 442.81) 2401.86
Foram m? 155.30 0.67 6.23 0.04| 104.05{ 957.52 6.21
Staging Spcem® | 161.40 0.61 4,50 0.45] 98,45 726.30] 72,63
Total 2354.0 [ 7572.0} 5%83.0
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Gravel Road Maintenance

Name of Size Unit Cost Tost

lWo k and Unit 1 Volume L.C. EC L.C. Fe Remarks
. v Type Duties | Others o Ditoes | Others o
gl$?;é28 of Kn 187 29| 1,187 6351 31,993 127,009 67,945| B-203
Clearing of Total 1.00 1,000 5.423)  1,763] 1,070 5.423] 1,763 204
Structure
i;hgﬁ;f};;::“’“ Kn 107 19 46 sa| 2,033 4,922] 5,778 -0
Patrol Total 1.00 3,098 10,202f 7,298 3,098) 10,292| 7,298 -206
Sub Total 38,194 | 147,646 | 82,784
Contingeucy % 5.00 1,310 7,382 4,139
Rehabilitaion 2 Times/ 107%2 c 473,134
*F Surface Year Ko 214 406 4301 1,375| 86,884 | 92,020 294,250 207
Total 126,988 | 247,0481 381,173 | 735,208
Per Xn 108. 53K 1,168 2,274 | 3,509 (6,952)

Condi tion

Calcuiation

Remarks

e

Sub-Base Course
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‘Asphalt Road Maintenance

y ¢ Size _ Unit Cost - Cost

._:'meko and Unit |. Volume L.C. . Fe - L.C. FC Remarks

nor . Type “Duties | Others e Ditoes | Others e
Glearing of _ 049 ; - .
Sur face Kn 107 298 1,187 6_35 31,993 ] 127,009 67,945 B-203
Clearing of - - T e anm . o]
Stracture Total 1004 . 1,070 5,423 1,763 1,078 5,423 1,763: 204
Rehabilitation -
of Shoulder Km 107 199 46 54 2,033 4,922 5.773 . -Qa
Patrol | Total 100 3,098| 10,292) 7,208 3,098| 10,292| 7,298|  -208
sub Total 1 38,19 | 147,646 | 82,784
Contingeucy 3 5.00 1,810 1,382 4,138
Rehabilitaion : )
of Surface Km 107 118.75 123 364.% 12,706 13,161 34,001 204
Total o - 52,810 | 168,189 | 125,924 | 346,923
Per Kn 108, 63%m 486 1,548 1,159 | (3,193)

Condi tion Calculation Remarks
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[a
Asphalt Macadam Road Maintenance
; Size Unit Cost Cost
h;sz()f and Unit | Volume L.C. F.C L.C. F.C Remarks
Type Duties Others ’ Ditoes Others o
gifi;‘:gg of kn wr] o o2eel 1187 635 | 31,903 122,000] 67.045| -0
Clearing of Total ool 1070|542 1,763 1,070 | 5,423 1,763 ~204
Structure
5?*‘;?;3;32:“’“ . Kn 107 19 46 sei  2.033| 4,92} 57980  -203
Patrol Total 1,00 3,008 10,292 7,298 3,008 | 10,292 7,208 -20§
Sub Total 38,184 | 147,646 | 82,784
Contingeucy ;1 5.00 1,010 7,382 4,139
}:‘;hgﬁl‘,;;z‘;“’" K 107 521 et 1707 s6.447| 99,724 | 192,278]  -ax
Total 106,551 [ 254,752 | 279,202 | 640,505
Per Km 108. 3% 981 2,345 2,570 | (5,896)
Condi t i on Calculation temar ks
1 ?‘07" ]
| ;
{{mﬂ“_’ﬁ\\\
// Surface Course
/ Binder Course
Bzse Coursz
Sub-Base Gourse
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i

(Local Currency, Dthers)

Unit.: US$
Uit Unit Section 1 Section 2 Scction
ni N .
oste | Yolumen Costo | Volumen Costo | Volumen Costo
fiouses hou, 1,500 36 54.000 23 34,500 13 19,500
Farm &
Orchard ha 477 3.0 1,431 1.9 1,860 4.6 2,184
Total 59,431 36,360 21,694
Unit Section 4 Section § “Section 6
Unit - - Total
Costo [ Volumen Costo ! Velumen Costo | Volumen Costo
Houses hou, 1,509 15 22,508 1 1.500 3 45,000 136,500
Fare &
Orchard ha 477 6.3 3,085 1.1 525 9.3 143 9,158
Total 25,505 2,025 4,543 145,658

ff—-118







| A
_ )]
_ )
1




	付録
	付録4-3 代替案の工事費（橋梁）
	付録4-4 最適な災害対策工
	付録5-1 舗装設計
	付録5-1(1) ESALの算出
	付録5-1(2) 舗装厚指数の推定
	付録5-1(3) 舗装厚の決定
	付録6-1 土工および橋梁の数量総括表
	付録6-2 主要資機材の価格
	付録6-3 工事費単価表
	付録6-4 橋工事費集計表
	付録6-5 維持費
	付録6-6 補償費

	裏表紙

