Quantities of Barthwork and Bridge Construction

Appendix 6-1
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Excavation, used for embankment material including compact

Excavation D = Excavation, waste soil transport

Hote : Excavation A
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A. Quantities of Barthwork

A.1 Quantity of Clearing and Grubbing

Quantity(ha) 48.13 38.38 20.85 30.30 36.85 7.98 182.49

Section 1 6.00(1)+4.82(2)+7.18(3)+5.60(4)+5.59(6)
(No.0+000 ~ No.25+300) +6.05(7)+5.60(8)+2.14(9)=48.13ha

Section 2 - 2.83(9) +5.12(10)+6.7(11)+4.63(12)
(No.25+300 ~ No.46+T760) +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)
(N0.46+760 — No.B0+000) +1.65(20)=20,85ha

Section 4 ' 4.65(21)+4.28(22)+5.05(23)+5.40(24)
(No.80+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.79+550 - No.101+300)+6.38(31)45.50(32)+6.20(33)+4.00(34)
=36.85ha
Section 6 0.78(34)+4.00(35)+3.20(36)=7.98ha

(NO.101+300 - No.10B8B+830)
Note: ( ) : Drawing No.

Refer: Drawing of plan {38 sheets)
Calculation by planimeter
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Quantity of Excavation Soil

Section 1 2 3 4 5 6 Total

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 21,514 204,155 642,126 130,381 1,511,954
Replacement : 48,000 37,040 85,040
Excavation A 120,489 143,289 319,514 204,155 642,126 167,421 1,596,994
Excavation B 2,745,028 2,483,795 514,153 1,078,869 1,682,497 199,985 8,684,325

Quantity of Replacement {(Improvement of Subgrade)

No. 48 - No.54 6,000m(L) X 8m{W) X 1m(t) = 48,000m3
No.104 — E.P. 4,630m(L) X 8m(W) X 1m(t) 37,040m3

1l

L : Road Length W : Road Wide £ : Thickness
Refer: Earth Volume Calculation sheets (70 sheets)
Quantity of Rolling of Sub-grade

Section 1 2 3 4 5 B Toteal
Rolling of Sub-grade 253,756 208,162 132,327 196,742 220,139 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 = 253,756m2
Section 2 A = 13.133 X 20,543 = 208,162m2
Section 3 A = 10.133 X 13,059 = 132,327m?
Section 4 A = 10.133 X 19,416 = 196,742m2
Section 5 A = 10.133 X 21,725 = 220,139m?
Section 6 A = 10.133 X 7,330 = 174,275m2
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Quantity of Slope Protection

Unit:m?
Saction 1 2 3 4 5 [ Total
Item
Seed Spraying 20,527 15,104 41.430 55,703 175,375 25,107 233,246
Concrete Bpraying 18,184 37,113 8,860 24,475 8,228 784 95,455
Cribworks 2,627 3,773 860 2,500° 1,790 11,544
Concrate Pitching 400 1,810 2,210

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

Concrete Spraying
Section 1

No. 3+645 - No. 3+750 1,700m2
44375 - 1,305
74050 — 7+150 2,140

124600 -~ 124700 2,520
14+160 - 144300 2,520
16+160 - 16+255 792
21+160 2,087
23+ 50 - 23+150 4,220

Section 2

No.25+950 - No.26+ 50 4,755m2
26+780 - 26+850 930
28+845 - 29+120 13,588
29+575 - 204905 10,377
31+850 - 31+950 6,550
45+230 - 913

Section 3

No.47+520 - 510m2
494230 - N0.49+230 3,570
49+710 - 49+860 1,260
5T+750 ~ _ 1,320
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Section 4
No.&83+ 50

83+850

66+000
89+110
69+625
T0+250
70+600

Section 5
No.980+690
99+ 10
99+200

Section 6
NO.101+475

Crib Works
Section 1
No. 0+700
2+200
8+100
10+9500
12+780

Section 2
No.29+500
38+740
44+400

Section 3
No.55+500

Section 4
No.66+500
75+870
T8+600

Section 5
No.84+4350

Concrete Pitching

Section 3
No.58+200

No.

No.

63+375

63+950

69+340
69+700
704350
704750

90+850
99+100
99+270

AP-53

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

4,084m?2
2,570
1,575

794m2

240m?2
400
520
685
782

1,260m2
1,040
1,437

890m2

420m2
780
1,300

1,790m2

400m2



Section 4

No.70+100 900m2"
T7T7+800 910
Quantity of Retaining V¥Wall
1 2 3 4 5 B Total
Item
Gravity(m) 50 _ - ‘ 50
Stone Masonry(m2) 2,947 1,230 14.373 2,623 2,869 Ti2 24,754
Grid Type(m2) 6,206 5,222 2,343 3,573 26,304 1,612 45,260
Gravity (H=4m)
Section 1 No.l1l+ — No.1+530 50m
Stone Masonry Grid Type
Section 1 No. 14930 - Ho. 14960 30m2 Sactlon 1 No. 04700 ) 3,354
24575 - 24640 240 1+580 - No. 14649 578
6+700 520 16+100 - 16+120 667
13+890 - 14+ 50 1,050 17+380 - 17+420 250
154850 - 15+870 50 19+75 . 19+110 136
174250 - 17+320 150 19+130 - 194150 48
20+ 7% - 204120 125 20+500 - 204540 250
21+540 ~ 21+680 457 214950 - 21+990 as8
23+740 - 234770 50 244300 - 244380 495
24+460 - 24+540 175
Section 2 No. 33+ 70 - 334120 355 Section 2 No. 25+350 - 254365 70
334200 - 334250 300 33+7060 1,252
344780 ~ 344850 175 35+510 - 35+580 578
42+710 ~ 424735 50 37+240 - 3T+260 829
46+350 - 464450 300 39+ 30 2,493
46+700 -~ 46+730 50
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Section 3 No. 46+790
504220
561800
514650
52+870
54+170
54+320
554510

Section 4 No. 61+270
63+300
86+ 50
664670
T6+880
764820
T7+4%0
78+100
79+470
TO+510

Section 5 No. 79+580
83+145
83+300
834525
B4+930
B6+530
86+720
B87+780
89+ 60
89+200
89+540
92+180

Section 8 No.1D2#47%
103+ 20
104 +400
1054325

46+800
504900
51+ 50
52+300
524060
544270
544350
554850

81+340
63+445
66+155
66+780
764730
76+860
774520

70451
794520

No. 79+600
834230
B3+455
83+630
85+000
86+670
864870
87+850
89+100
89+235
8§0+600
92+285

Ho.102+520
103+150
1044440
106+390

50
7,280
2,280
3,375

338

150
§25

263
315
263
360

63
100
188
411
630

20

&0
300
465
202
158
525
225
184
120
120
145
315

85
368
79
180
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Section 3 No. 474270
49+700

Section 4 No., 66+780
684440
T4+750
754630
78+380

Section 5 No. 79+855
80+240
80+350
82+400
834650

854770

894345
89+620
894080
904660
81+250
91+320
914980
82+340
92+710
94+300
94+470
94+550
97+420
974670
974730
98+ 25
98+960
804130
99+700
1004320

Section § No,101+400
101+840
1024870
103+150
103+38%

No.66+840

T44+760
T8+ 50
T8+460

Ho. 794900
80+300

834690
85+B70
89+470
894800
90+ 50
504680
91+260
914430
92+ 70
924550
g2+760
94+375
94+520
94+630
97+440
97+680
874790
898+210
98+ 00
99+190
B9+745
100+400

No.101+4455
1014855
102+720
1034210
103+450

448
1,895

490
872
jo8
1,150
640

670
244
2,012
715
290
625
530
878
640
105
83
760
1,460
3,235
173
700
740

135
790
288
908
8,170
433
525
B41
444

438
240
244
282



Quantity of Culvert

Section 1 2 3 4 5 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 3,338 2,739 1,741 2,589 2,897 917 14,282

Box Culvert

3.0m(B) X 3.0m(H) 4.0m(B) X 4.0m(H)
Sectionl No. 204540 L=50m No. 144160 L=35m

Section?Z No. 28B+145 L=156m No, 30+180 L=10m
43+700 L=36m : :

Section3 No. 494210 L=35m
494685 L=40m

Sectiond No. B84+630 L=40m
SectionS No, 96+490 L=70m
297+225 L=40m

88+420 L=50m

Pipe Culvert
Average Interval 150m Average Length 20M

Sectionl 26,9630 X 1/250M X 20Mm = 1,997m
Sectionz 20,543M X 1/250Wm X 20Mm = 1,643Mm
Section3d 13,05690M X 1/250M X 20M = 1,045M
Sectiond ig,416M X 1/250Mm X 20Mm = 1,553M
Section5 21,725M X 1/250m X 20Mm = 1,738M
Sectioné 7,300M X 1/250M X 20M = hR4m
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Quantity of Disaster

Section 1 2 3 4 5 6 Total
Item

Catch 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
F¥rench Drain (m) 1,010 1,010
Catch Netting Section 2 No. 35+580 800m2

Section 4 No. 76+320 2,000m2

Gabion Section 2 No. 33+700 42m
Section 4 No. 76+320 1i02m

Catch Fence Section 1 No. 124780 51im
Section 2 No. 76+320 42m
Section 5 No. 924900 54m

Gabion Dam Section 3 No. 49+210 3,764m3

Section 4 No. 88+820 1,274m3
No. 73+890 1,098m3
Section 6 No.103+190 2,179m3

Shed Section 2 No. 40+300 62m
French Drain Section 6 No.104+ 20 290m
No.104+670 270m
No.105+840 120m
No.,107+500 330m
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Quantity of Drainage

Section 1 25 EKm " Type 1+Type -2
Section 2 20.5Km Type  1+Type 2
Section 3 13.1Km Type i+Type 2
Section 4 18.5¥m Type 1+Type 2
Section 5 21.7Km Type 1+Type 2
Section 6 7.3Km Type 1+Type 2

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

Quantity of Pavement

Sub~base Course 249,048 204,300 129,872 183,092 218,055 72,897 1,085,264
Base Course 239,657 196,596 124,975 135,811 207,908 70,148 1,025,095
Binder Course 232,917 191,071 121,463 180,589 202,065 68,176 996,281
Surface Course 229,010 187,867 119,426 177,550 198,675 67,023 979,571
Asphalt Macadam 228,082 187,106 118,941 176,841 187,871 66,762 975,603

Tvpical cross—section

9.0m

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

A = W1.L + W2.L. _
A 1 Area Wit : 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

Surface Course

Asphalt Macadam

course

A={9+0.075)L+(1.4X0.05)L=9.075L+0.07L=9.145L

A=(9+0.231)L40.07L=9.231L+0.07L=9.301L
A=(9+0.500)L4+0.07L=9.500L+0.075L=0.59L
A=(9+0.875)L+0.07L=9.875L+0.07=0,9451,

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
Section
Section
Section
Section

1
2
3
4
5
]

D o W N =T &) Y JV I R A

=20 B R

Sy oo G DN

121N
9.
9.
.945
. 945
. 8945

e o o

(o e RN <o R co BN Vo BN <o

W WL o O W

ce R e B o B (o T < R o

w0 e o o w

945
045
945

. BT
.57
.57
.57
.57
.57

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

145

. 145
. 145
. 145
. 145
. 145

.108
.108
.108
.108
. 108
.108
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Mo B bd B

25,042.5
20,543
13,0869
19,416
21,725
7,330

25,042.5
20,543
13,059
19,416
21,1725
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

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

7,330

1l

i1

1t

249,048m2
204, 300m2
129, 872m2
193,092m2
216,055m2
72,897m2

239, 657ma
196.596ma
124,975m2
185,811m2
207,908m2
70,148m2

232,917m2
191,071m4
121,463m2
180,589m?2
202,065m2
68, 176m2

229,010m2
187,867m2
119,426m2
177,550m2
198, 675m2
67,033m2

228,082m2
187,106m2
118,941m2
176,841m?
197,871m?2

66,762m2



.10

.11

Quantity of

Two Nos Tu
No, 36+430 in

Tunnel(1l)

Tunnel(2)

Total

Quantity of

Tunnel

nnels_ were designed between No.35+610
this project. (See Drawing (12) and (13))

Lining 30m + 30m = 60m
Unsupported 300m
Total 3é0m
Portal 2 pieces
Lining 30m + 30m = 60m
Unsupported 325m
Total 385m
Portal 2 pileces
Lining 120m
Unsupported 625m
Portal _ 4 pieces
Others

Traffic Sign and Guard Rail

Traffic Sign

Guard Rail

Marking{(w=10

Type R-19 11 pieces

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

All of River or Valley Side

Section 1 25.0Km
Section 2 20.5Km
Section 3 13.1Km
Section 4 19.5Xm
Section § 21.7Km
Section 8§ T.3Km

cm) Two straight lines for both road side
line for Road Center

AP-60
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Section
Section
Section
Section
Section
Section

Gy oo W DO

256,
20,

13
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CKm
BKm

1Km
19.
21,
. 3Km

5Km
TKm
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2. Quantity of Substructure

{ Abutment )

Excavation Concrete Form Reinforcement lLeveling Staging
Bar concrete
{m?) (™) {n?) (ton) {n?) {Spc.m®)
Point A 247.4 122.10 236.86 6.72 6.60 181.06
Patuni 851.0 147.711 236.76 8.12 12,83 195.28
Challa 279.7 159.14 262.07 8.75 8.07 265.52
Cascada 506.7 102, 36 202.38 5.63 B.06 151.40
Alto Choro 534.7 15071 263,90 g.22 7.70 217.28
Pto Leon. 712.4 288.13 370.54 12.58 9.68 -497.56
Cajous 161.6 154.88 266.80 B.52 7.36 295.27
Chojna 142.6 142,88 229.65 7.86 8.40 108.66
San Silverio 748.1 284.48 414.46 15.65 11.00 361.84
San Lorenzo 912.1 204.58 340.50 11.25 5.35 281.52
Espiritu 878.2 199.52 259.88 8.77 9.35 190.78
Carrasco 1962.7 370.14 545.21 20.36 15.67 540.13
Avaroa 219.2 62.86 155.30 3.48 6.26 161.40
{ Pire )
Excavation " Concrete Form Reinforcement Leveling Stagi#g
' Bar concrete

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

Point A 334.0 1117.10 742.60 78.20 28.82 1287.0
Patuni 205.2 89.98 139.58 5.30 - 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 8.1t 4.00 206.00
San Lorenzo 37.4 205.50 295.%7 14.39 4,80 336,60
Espiritu 307.4 243.24 l27.72 17.03 .60 181.10
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Quantity

1.Superstructure

1.1 I-Girder
Lb
30 LG 30
350 Ls 1350

E e | umnas | s | R | | f—— ! t
H 1 2y | i

|l i i A

b h Lkv | J'L@o a0l

320 12 i
20 | : i1 | t2 | 320
{Unit : ol

Mame of | Total Bridge ) Girder Span Gross Beam K
Bridges | Length (Lo} | Length (Lo) {Ls) T Tz he
Patuni 40,000 19.94%2 19.65%2 6,400 6,450 8.770 8.40
Challa 20.600 19.94 1%.3 £.400 §.456 8.770 0.40
Cascada 18.500 18.44 17.8 6.140 6.150 0.770 0.4¢
Pto.Leon 15,000 74.94%3 24.65%3 5.000 §.150 0,975 0.40
Cajones 25.060 24.94 24.3 6.000 6.150 0.975. 0.40
Chojira 22,000 21.94 21.3 7.100 7.100 0.870. 0.40
Carrasco 30.000 29.94 29.3 7.350 7.300 1.119 0.50
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250 200 _ bi 500, P50
' b2, b3, 3500 3500 bz
|
]
Bei Bet
s So So So S2

Name of Width Spaceing of Girder Slab - Girder

Bridges | B b, b | b | Se 5 5 g B be

Patuni | 11.90 | 10.40 | 0.80 | 2.00 [ 240 [T30D ML M 09§ onae | 0.

Challa | 1190 | 10.40 | 0.60 | 200 | zoag |08 PBBDM N 0g a0 | 0t

Cascada | 10.50 | 9.00 | 1.00 | ~ | 280 | 1.35 | 135 | 0.19 | 110 | 0.5

Pto.Leon| 8.80 | 7.30 | 015 | - | zz | 110 | 110 | e8| 150 | 051

Gajones | 10.50 | 8.00 | 100 | - [ z60 | 135 | 135 | 618 ] 1.5 [ 0.5

Chojia | 16.50 | 9.00 | 100 | - | 260 | 1.35 | 135 | 0.19 | 1.20 | 0.5
Carrasco | 3.5 | 1200 | 250 | - | 260 | 130 | 130 | 019 | L0 | 0.5

Cross Section Area {Unit : m')
Patuni Challa . Cascada Pto.Leon Cajones Chojia Carrasco

End ?je?irde’ 8.561 0.561 0.561 0.772 0.772 0.612 0.952

Ce“t?;s§f Girder| g 339 0.317 6.317 0.412 0.412 0.337 0.472

knd %ggff Beam 1 5. o7y 2.079 2.229 2.528 3.128 2.508 3.458

End 2522§ Bean | g 502 8.602 0.602 0.821 0.821 0.857 0.862

1"“e?Bf;°ss Beam| 1 665 1.66% 1,462 2.302 2,770 2.064 3.218
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{1} Concrete Volume

1) Girder (Type P) .
Vo =AsX (La— 2Zoh— 2:K}42 XA.Xheld (As+h) XK X2

2) Cross Beam (Type A)
Vc =3 XBSX0.25+3 XB{‘A *x0.400 + 2 XB_ez X §.400
{4 (4) '

3) Slab {Type A)
Vs = B Xd Xlg

4) Pavement (Type A)
Vp = ﬁ.nszleG

Concrete Volume {Unit : m%)

Patuni Challa Cascada Pto.Leon | Cajones Chojna Carrasco | Sub Total

v (7.080) (7.080) (6.728) (11.506) (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 16.300 10.785 | 25.585 98.278
Vs 40.339 - 40;339 32.915 .4'9.?'55 49,755 35.993 73.952 322.648
Ve 4.148 4.148 3.319 4.48% 4.489 3.582 6.886 Bi. 061
Total 111,298 55.919 49. 993 203.301 70.544 43.950 106.423 6548.440

{2) Volume of Form Area

1) Girder (Per 1 Girder)

Ao =a:1X (Lo ~2h— 2k} +2:X (h~0.40) +14(a, +az) XK +2 XAe

2) Cross Beam
AC1=(H“1)XZ XBsXm+(n-1) X(So‘bf) X0.25%n

Acza(n=1) X2 XBey X2+(n-1) X (So-be) X0.40%2

Acs=2XBe; X2 X2t DD B ¢ 2 XS TSa be/ B

Ac = Acy +hce +Acs
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3) Slab
As = (D X {So-be/7} X (Lg-2 >0.40-0. 25m)

Aso=8§:X (La—ﬂ.dl}xz) +82% (1e~0.40X 2)
Asy= '(d+0"02) X (Ls+B) X 2

As=As, -+Asp +Asa

{Per 1 Span)

Unit Patuni Chatla Cascada Pto.Leon Cajones Ch_ojﬁa Carrasco
a, | m/m 3.002 3.092 3.092 3.918 3.918 3.291 4.451
az m*/m 2,710 ane | ozno 3.510 3.510 2.810 4.018
b | | si7is | etms | snesz | snsss | onss | es.oae | 193903
b | m* 193.458 193.458 | 156.470 -195.03% 208,983 | 1697. 080 . | 295.571
As m' 78.651 78.651 66.127 99.715 108. 565 72.003 154.277
Totali || m 272.108 272.109 222.997 294.754 317.548 241,173 454, 848
Reiﬁforcement Bar
1) Girder {110 ke/n)
W =VeX110 / Girder
2) Cross Beam (145 kg/m’)
We =V X145
1) Siab (205 kg/ m')
Ws =VsX205
{Per 1 Span)
Unit Patuni Chalta Cascada Pto. Leon Cajones Chojna Carrasco
Wo t G. 779 0.779 0. 740 1.265 1.265 0.826 1.768
He t 1.684 1.684 1.415 1.961 2.363 1.564. .10
Ws t 8,269 8,269 6.748 10.200 10.200 7.297 15.160
Total t 9.953 9.9%3 8,163 12,161 12.563 8.861 18.870

4) PC-Cable (§5kg/m3)
e = VX 65

5) Handrail
L=La X 2

6) .Expantion
L=8x2

7) Drainage (chellﬂﬁ}
n = LB/10 + 1
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1.2 Box-Girder
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Name of Bridge Genter of Girder {m?) Areas {m? )
- Bridge Length A A A
MR L o e, 24 (A-8) (B-5) C-0
Alto Choro 50,000 48.038 23.669 8.400 B8.269 6.226 5.208 7.157
San Silverio |  50.000 48,038 23.669 8.400 8.269 6.226 5.208 7.157
San Lorenzo 52,000 50.778 25,039 9.100 8.938 6.226 5.200 7.157
Espiritu 52.000 56.718 25.039 9.100 8,938 6.226 5.209 7.157
Avaroa 25.00 24.019 23,319 8.160 8.160 6.226 5.209 e
1. .Goncrete Volunes
1} Girder (Va)
V1=A1xg-85
Vo=1/2 X (A +Az) X3.00
Va=AX (2, +22)
Vi=1/2 % (A2 +A3) x3.00 -
Va=H/3%0,50
VA=V1+V2+V3+V4+V5
2) Cross Beam(Vs)
Vi= {1.13x2.45% 2—{a+b)} X0.85
Vo= {1.13X2.90% Z—(a+b)} x0,30
Va= {0.94%2.45% 2—(a+b)} X0.50
a=1/2 X0.14%0.42X 4=0.118 (m®)
b=1/2 %0, 19%0.15% 4=0.045 (a®)
V3=V1+V2+V3
EV :vA"'Vn
Name of Per 1 Span Per Bridge
Bridge| Va Va Va Va 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 1138.538 8.707 277.076 17.414 294.490
Espiritu 138.538 8.707 277,076 17.414 294,490
Avaroa 138.538 8.707 138.538 8.707 147,245
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2. Form Areas
Upper Slab(Aa)

(0.204+./0,15% +2.007) X1/2 X2

~-0.3) x4 S
Aa =a1+aa+a'a+a47,

a =
az = 1/2% {(2.45 — 2x0,42) +(2.90 — 2x0.42) X 3.00 x4
az = (2_.90— 1%0.42) X (2, +2, —0.3)X2
a0 =JUJ4% 0427 X (2X3.0 +€, +2:
Web (4) '
an =115XI/2 X2 ’ .
as =0.84X (3.00 + €, +€2 —0.3) X4
az =172 % {0.84 +0.85) x3.00%4
as = 40,157 40,152 X(2x3.00+2, +8,

Lower Slab(Ac)
Cross Beam{Ad)
(1.13%2.45—1/2 X0.14%0.42% 2—1/2

{1.13%2,90~-1/2 X0.14%0,42% 2-1/2
{0.94%2.45—1/2 X0,14%0,42% 2-1/2

a1
az
aa

i

End of Girder{Ae)

ar =1/2(0.20+0.35) x2.0 %2

~0.3) x4
Ah =a;taz+aztaq

Ae =7.00%1/2

»0.152 X7 X2
x0,15% X2) %4
x0,15% X2)%e

Aq =a,taztas

a2, =1.50X7.00

Ae =aytap

LA =As+As+Ac+HAat+A.
Name of For 1 Span For Bridge

Bridge | A Ay A, Aq A. | XA LA

Atto Choro | 235.083 | 148.245] 168.133| 22.600 | 11.500; 585.64% 585.641 x 2 = 117,282
San Silverio| 235.063 | 148,245 168.133; 22.600| 11.600 585.641 585,641 X.2 = 1171.282
San Lorenzo | 249.141| 157.161) 177.723| 22.600| 11.600} 618.225 618.225 = 2 = 1236.450
Espiritu 248.141| 157.16% | 177.723| 22.600) 11.600 618.225 618.225 X 2 = 1236.450
Avaroa 235.063 ] 148,245 168.133| 22.600| 11.600| 585.641 585.641 X 1 = 505.641

3) Reinforcement Bar (170kg/m®)
W=XV X 0.170 (ton)

4)PC-Cable {35kg/n?)
W=2XV X3 (e

5) Handrail
L=LX 2 (n

6) EXpantion
L=11.0X2 = 22.0Cm

7) Drainage (1Pce/10m)
n=L/AG+1
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1.3 Point A Bridge

T - e 132500
400 25600 80 O 26100 400
- 2 5 g
R N B
E——
T N ' .
B
e |1 dl
g“’s‘t‘ B H h d e t 1
ection .
1 - 1) 1ee0 | oz.s00 | z.os 0.683 | 2.067 | ©.300
25.60
2 « 2| 11.000 | 4.500 | 4.85 1.350 | 1.400 | 0.500
20.00
3 — 3| 8.800 | 3.038 { 2.588 | 0.863 | 0.787
20,00
a4 - 4| &80 | 1.500 | 1.05 6.350 | 1.300 | 0.350
27.10
5 - 5| 8.800 | 3.585 | 3.135 | 1.045 | 0.605
12,40
6 — 6| 10.219 | 4.500 | 4.05 £.350 | 1.400 | ©.500
7.10
7 — 7} 11,000 | 3.934 | 3.483 | 1.161 | 1588 | —
19.00
8 — s 11.000 | z.500 | 2.05 0.663 | 2.067 | 0.300
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(1) Concrete
1) Upper Siab :
C Yy = 11.00X 25,60 X 8,204+ 36 (11,00+8.80) X 20X 0.20+8,80%20,0%0,20

+8.80x27.10 x0.20+3¢ (8.80 +16.219) X12.90 X0.2 +(10.218 + 11.00) X7.10X0.20

411,00 X 19.00 X0.20

Va =34 %0.250 X 0,750 X131,70%4

Va =14 (2.067+1.400) X 25.60 X 0.25+ 34 (1.400+0.787) X 20,00 X 0.25
+14(0.787 4 1.300) X 26, 0X 0. 25 + b4 (1. 300 + 0.605) X 27.16 % 0.25
+36(0.6054 1.400) X 12,90 X 0,25+ 34 (1,400 1,58§) X 7.10X0.25
+16(1.589+2.067) X 19.00 X 0.25 = 44,551 X2

Vu
2) Lawer Stab
Vi = 5.50 x80.0% (0.35 +0.50) X4
Ve = 5.50 X25.6X (0.30 +0.50) X4
Vo = 5.50 X 26.1% (0.30 +0.50) X4
Vi = 0,302 14X 131.7 x4
VL
3) Web
Vy = (0.95+3.80) X0.40X40X 14X 2 +134(3.80 +2.0) X25.60 X 0.40

+ 14 (3.80 +2.0)% 26,10 X 0.40
Va =14 (0.95 -+3.80) x4 (0.422+0.738) X 40X X2 X2
+16(3.80 +2.0)X0.738 X25.60 X2 +35(3.80 +2.0)X26.10 X8.738 X2

Vv
4) Cross Bean
Ve =48 (1.8124+2.495) %X 2.9 X1,5 X4
2 =3 (1.812+3.162) X 3.8 xX3.0 x4
Ve
5) Pavement
Ve = 257.664X1/10 Ve
Total ¥
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{2) Form
1) Upper Sladb
Ay =Y (2.60 +1.60) X40.0%4 = 336.0
Az =34 (2.60 +1.933) X (25.5 +26.1) X2 = 234,356
As =34 (2.067+1.400) X 25.60 + 36 (1,40 +0.787) X 20. 0+ 34 (0.787+1.30) X 20.0
£3(1.30 +0.605) X27.10 +54(0.605+1.40) X 12,90 +34(1.40 +1.580)%7.10
+14(1.589+2.067) X 10.0 = 171.206 X2 = 342.411

Ag =/ UTZETF0.75% x131.70%4 = 416,472
As = 1389.239nm?
2) Web
Ay =12 (3.25 +0.40) X40x2 X2 = 292.0

Az =36 (3.25 +1.45) X (26.1 +25.6) X2 = 242.99

A =36 ( JTTI5" FTT05% + /17052 T0.I50) X 40X 2 X2 = 430.070

Ad =Y ( STTI5T F4,05% +./2. 057 +0,683%) % (26.1 +25.6) X2 = 332,434

As =Y ( JTTIST FIIE? + /0 ATT F0.35% ) X40X2 X2 = 324,059

Ae =M ( ST17I5% +3.75% +./T.45% F0.35% ) X (26.1 +25.6) X2 = 259.062

Ay =/ TT30F F0.307 X131.70X4 = 223.502

Aw = 211411702

3) Lower Slab

Ay = 5.50 x131.70 _ = 724.35 mt
A =M X (5.50 +6.866)x2.05x2 = 25.35%0m®
A, = 749.70 m?

Total A = 4193.066m?

(3) Reinforcement Bar (170kg/m®)
W o= 1207.4 X0.170 = 205.28 ¢
(4) PC-Cable (40kg/am®)
W= 1207.4 x40 = 48296 kg
() Handrail

L=132.5%2 = 265 m
{6} Expantion

L=11.0 X2 =22 m
{7) Drainage (lpce/.lﬂm)

n = idpcex? = 28 pce
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2. Substructure

2-1 Abutment
(1} Type 1

_be
| s
3
e/ N Y P e
bs_ {ba|bs L - ; o
o
I ;
LB ] L.
unit : #
_ As-Abut.
H hy hz ha ha B by b ba bs L
Point A 580 2.86 1.141 — .00 3.00 0.5 1.00 1.507 0.50 11.¢0
Patuni 6.00¢ 1.20| 3.8¢({ -— 1.067 4.00¢ 1.00 1.04 2.00fp 0.30] 12.29
Challa 6.00] 1.50 3.901 — 1.00f 4.00F 1.00 1,00 2,00 0.30% 12,29
Casdaca 5.00| 1.35{ 2.45} o0.20) 1l.e0f 3.00] 0.50 1.00 1.50} 0.30 11.Sgﬂ
Alto Choro .00 1.601 3,18} o0.20bF 1.0} 3.5¢( o0.80{ 1.00 1767 0.3¢1 11.00
Pto.Leon 8,50 1.72} 65.%8 0.20} 1.00| S5.00( 1.20 1.20 2.60 0.40) 8.80
Cajones 540 1.757 2.45) 0.20( 1.00] 3.50| 40.80 1.90 1.70  g.40( 10.50
San Silverio §.50 1.81 5.59 .20 1.00 5.00 1.20 1.20 2.60 0.40] 11.00
San lLorenzo 8.00 1.61 5.19 0.20 1.08 5.00 1.20 1.00 2.80 0.30] 11.08
Espiritu 6.70 1.81 4.0 — 1.00{ 3.50) 0.80 1.68 1.50) 0,300 11.00
Carrasco 8.00 1.85 4.85 0.20 1.00 4.50 1.00 1.00 2.50 0.40] 13.98
Az-Abut,
H hy he ha ha B by b2 bs b4 L
Point A 5.00| 2z.86 .14 — Lo0| 3.00( 0.50 1.00 1,567 0.50} 11.00
Patuni 5.00{ 1.20 2.80| — 1.00f 3.00} .50 1.80 1.501 0.30} 12.92
Challa 5.5 1.50 .00 — 1.06{ 3.30f 0.80 1.08 1.50 | 0.30 12.92
Alto Choro .00 1.61 3,191 o0.20] i.00] 3.50% 0.80 1.86 .76 0.30( 11.00
Pto.leon 10.09 1.72 7.08} 0.20 .00 6.00 1.50 1.2 3.30 0.40) 8.80
Cajones 6.30 1.7% 3,35} o0.20f 1.00 3.50| .80 1.00 170 0,40 10.50
San Silverio{ B8.50 1.81 5.691 0.207 1.00 5.00 1.20 1.20 2.60 0.48] 1t.c0
San Lorenzo 5.56 1.61 3.95}) - 1.80] 3.5 0.8 1.00 1.0 0.30] 11.00
Espiritu 8.00 1.61 5.18( 0.2¢) 1.00( 35.00 1.20 1.00 2.80| 0.38] 11.00
Carrasco 10.00 1.95 6.85 0.2¢ 1.00 5.0¢ 1.2¢ t.20 2.50 0.40} 13.98
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1) Concrete (210Kg/cm®)

=B Xhy+ 172 XbyXha+ 172 XbiXhatbeX (ha +ha) +byXhy) XL &5

2} Form
A= {2Xhy+2h +2h) XL
Az’(l/Z(ba +B)Xh3+B xt\q+bg><hz+h4><hx) X2
LasA 44 (n®)

1) Reinforcement Bar {55Kg/m®)
W=yx0.055 ({tom)

4) leveling Concrete (t=10cm)
Ve=B XL X0.10 (&%)

5} Staging (Spc. o®}

6) Quantity (Abutment;Typel) unit 1 m
Ay -Abut,
Concrete Form Reinforcement Leveling | Staging _
(%) {m?} Bar Concrete ?m“) (spc.m?}
Point A 61.050 118.432 3.358 3.30 90.5%3
Patuni 79.23 120.45 4.358 6.08 107.17
Challa 86.426 139.02 4,753 4.11 136.11
Casdaca 70.93 ‘124.73 3.001 4.05 90,53
Alto Choro 83.853 141.95 4.612 3.85 108.64
Pto.Leon 102.925% 169.472 5.661 4.40 222.82
Cajones 82.163 143.75 4.519 J.68 165.86
San Silverio 142.241 207.23 7.823 5.50 180.92
San Lorenzo 135.641 185.63 7.480 5.50 166.72
Espirvitu 71.403 152.69 3.927 3.85 126.30
Garrasco 172.34 242.69 9.478 7.28 211.83
Ao-Abut.
Point A 51.0%0 118.432 3.358 3.3D 99.53
Patuni 68.48 116.31 3.766 6.75 88.11
Challa 72,113 123.05 3,999 3.96 129.41
Alte Chore 83.853 141.35 4.612 3.85 108.64
Pto.Leon 125.805 201.072 6.519 5.28 274.714
Cajones 72.713 123.05 3.999 J.68 129.41
San Silverio 142. 241 207.23 7.823 5.50 180.92
San Lorenzo 68.93%5 145.57 3.781 3.85 114.80
Espiritu 88.12 107,19 4.347 5.59 64.48
Carrasco 199,80 302.52 10.989 8.39 328.30
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{2) Type 2

!
E 1
1
b s
i
L
unit : @
_ Ay-Abut.
H h he ha B by b ba | ba be L
Chojna 3.80 1.45| 1.3%) 1.00) 2.50% 90.30| 0.%6| 0.80) @.50] 0.30] 12.12
Avaroa 3.0 L.704 - 1.30] e.s0f 2.se! 0.300 l.00f 0.70] o0.50] 0.40] 13.65
Ag-Abut.
Cascada 3.00 1.35 1.15) 0.50f =2.00( 0.30] o0.90| o0.50} w0.30( 930 11.59
Chojna 4.00 1.45| 1.5} Ll.06] 2.50( 0.30| o0.%0| o0.8¢| 0.50( 0.30] 12.12
Avaroa 3.50 1.70| 1.30} 9.50 g.50!1 o0,30{ 1.00| O0.701 .50 0.40] 12.29

1

—

Conctete (210Kg/cn®)

V=(B Xha+baXhe+baXhy+1/2 XbaXhs) X1

2} Form

(m3)

3

4)

5)

}‘h:(Z'hl "i‘]'la+h:;‘|'..r.b:q2 +hzz)x!z
A= (BXhz+beXhe+bsXhy+1/2 XbaXhe) X2
A=A, +A:  (n?)

Reinforcement Bar (05Kg/m3)
W=V>0.035 (ton}

Leveling Concrete
Ve=B XL X0.10 {n®)

Staging (Spc. m?)
(See Type 1)
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6) Quantity (Abutment:Type2)

Ai-Abut.
Concrete Form Reinforcement Leveling Staging
@) (m®) Bar (ton) Concrete {m?) {Spc.m?)
Chojna 73,108 111.14 4.021 4,20 98.89
Avaroa 3143 77.65 1.729 3.12 80.53
. Ag-Abut.
Castcada 31.43 77.65 1.729 1,01 70.87
Chojna 69.773 118.51 3.838 4.20 89.77
Avaroa 31.43 71.85 1.728 3.13 70.87
2-2 Pier
(1) Type 1
?
ba b]. ba S o
=
B3
Pi-Pier _
B b1 b2 L I le H hy he
Point A .50 5.50 2.00| 10.70¢ 2,00 4,35 21.00| 1s.00 6.00
Alto Choro 8.00 6.80 0.54 4,00 1.00 1.50 8.00 6.80 1.20
San Silveric §.00 6.80 0.50 5.00 1.00 2.00) 15.00( 10.30 1.2¢
San Lorenzo 8.00 7.00 0.50 6.00 1.20 2.40| 18.80| 16.50 1.50
Espiritu 8.00 1.00 0.59 7.00 1.30 2.85 | 20.08) 18.50 1.50
P2-Pier
Point A | ssof s.sef zoof 1e.70] zoo] 4.35] z5.00] 18.00] 8.0
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1)

2)

3)

4)

5)

6)

Concrete (210ke/cm?)
V= (b=l XhyX 1; + 1/4 X X1,® Xh; + BXL Xha(a®)

Foram -

8= (by=1y) Xhy + 2XTX1yXhy + 2+ (B+1) Xha (n?)

Reinforéement Bar (T0kg/m®)
W= Vx0.070 (ton)

Leveling Concrete

V. = B XL X0.10 (n%)
Staging{Spc. )
Quantity (Pier : Type 1)
Py - Pier
Concrete Form 1 Reinforcenent Leveling Staging
() %) Bar (ton) Control (w%) (Spce+m®)
Point A 483.50 338.90 33.85 13.50 562.5
Alto Chore 83.18 i29.03 5.81 3.20 136.9
San Sliverio 115.83 183.02 8.1 4.00 206.9
San Lorenzo 205.50 295.57 14.39 4.80 336.0
Espirite 243.24 2.0 17.03 5.50 381.10
P, - Pier
Point A 633.60 403,70 44.35 15.12 724.5
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{2) Type 2

B
2 r —i————é‘—‘_} oy
o 2 W_LWW';J—
| 0 -
I b:{h ba '
& ooz jas
b by b le il 1
r )
C - | 1
B Lo Lo
B by ba bs L 1. 12 H ha he hs B
Patuni 6.00| &5.08} o0.50] =2.75| 5.00( 1.20| 1.90) 14.00( 1.50] 10.91| 1.20] 10.50
Pto.Leon| 6.00| 4.00(| 1.06] 2.60| 5.00f 1.200 1.90( 10.00; 1.50] 7.30} 1.20] 8.00

1) Concrete (210kg/m3)}
Ve 16(0.80 +hy) XbsXhi+byX {h +ha) Xba+B XL Xhsy (m?)

2) Form
Ay = 2% {0.80 +hy) + by X{hy +ha) X2 +0.80%X 2, X2 4+ (hi-0.8)% +ba® X €, X2
+beXhaX?2 +2 X B+L}Xha (0?)
3) Reinforcement Bar (70kg/m?)
W=V X0.070 (ton)
4) Leveling Concrete
V=08 XL x0.10
5) Staging (Spcem®)
See : Type-1
6) Quantity (Pire : Type 2)
Concrete Form Reinforcement | Leveling Staging
(=% . {m®) Bar {ton) | Concrete  (n®) {Spcem®)
Patuni 89.98 139.58 6.299 3.00 147.12
-4 Py 81,104 96.02 5.677 3.00 200,64
Pto:leon
P2 81.104 96.02 5.677 3.00 200.64
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Appendix 6-2 - Prices of Principal; Materials and Equipments

LABOUR COST

4sy
[te Unit £ L F.C Total Renark
m Buties Other e v emar
Foreman RS 1.91 1.7% 19.08
Mechanic of Heavy Equipmemt PRS 2.73 24.53 21.26
Operator of Heavy Equipment PRS 1.88 16.91 18.73
Operator of Light Equipment PRS 1.63 14.67 16. 30
Operator Assistant | PRS 1.63 - H.87 16.30
“Operator of Crusher Plant
Operator of Crusher Plan PRS 1.83 16.91 1378
Cperator of Asphalt Plant
Measurer PRS 1.63 14.67 16.30
Driver PRS 144 12.94 14.38
Technician of Explosive PRS 1.70 £5.30 {7.00
Perfortor PRS 1.63 14,87 ' 16.30
Ca ter
rrentet PRS 1.64 14.75 16.39
Formworker
Reinforcement Worker PRS 1.37 o1zl 13.68
Mascnry Worker PRS 1.37 12.31 13.58
Plasterer PRS 1.38 12,45 13.33
Electrician, Welder PRS 1.37 12,31 13.68
Surveyor PRS 1.32 11.90 13,22
Skilled Werker PRS 1.53 16.91 13.19
Administrator PRS 1.32 11.90 13.22
Normal Worker PRS 0.92 8.32 9,24
Cook PRS 1.22 10. 84 12.16
Cook Assistant PRS 1.08 $.76 10.84
Guard Man PRS 1.25 11.27 12.52

PR
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MATERIAL COST
uss
Item %gg ¢ Unit Dutics L.G. Biher F.C. Total Remark
Cement Portland 50kg 0.48 5.70 - 6.18
Reinforcement | Deterned Ke 0.21 0.04 0.65 0.90
Reinforce.ment Mild Xe 0.21 0.04 0.62 0.87
Timber For Bridge m* 31.39 269. 10 - 300.49
Timber For Bridge m* 0.38 3.02 - 3.40
Timber Normal m’ - 8.97 103.15 - 112.12
Timber- Normal m? 0.28 2.34 - 2.65
Steel Plate t=2"" m? 20. 42 0.58 61.32 81.32
Steel Plate Kg 0.43 0.04 1.30 i.77
Separating Agent 2 0. 25_ 0. 04_ - 0.29
Yinyl Chloride Pipe M od” m 0.59 4.70 - 5,29
Nail ‘Xe 0.31 0.04 0.94 1.29
Birding Wire Ke 0.30 0.04 0.96 1.24
Yire Mesh 1. 3Ke/m* m? 0.39 0.05 1. l? 1.61
Admixture Kg 0.61 - 1.83 2.44
Anchor Bolt ¢ 16 £=400™ Pcs 0.13 0.03 0.3% 0.55
Extra Anchor Bort #9  £=200""| Pcs 0.02 0. (1 0.06 0.09
Detonator No 0.08 0.01 0.36 0.40
Dynamite ke 0. 40 0.04 1.20 1.64
Bit+Rod No 28,317 1.47 40.92 64.76
Seed Ke 0.7 5.30 - 7.00
Soil Improving Grass o 9.40 84.60 94.00 |
Filler ton 0.73 0.96 2.13 3.00
Prestressing Bar Ke 0.63 0.06 1.9t 2.60
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MATERIAL COST

US$
Ttem Siee b | it et F.C. Total Renark
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
2 0.08 0.73 - 0.81
Hydeaulic 0il ¢ 60cn 2 0.12 1.05 - L7
Cunrete Pipe Culver m 6.00 54.00 - 60. 08
Cut-back Asphalt ton 84.94 3113 255. 06 37113
Seal Carpet ton 74.94 31.13 225,08 331.13
Guard Rail 20. tkg/m m .95 0.75 14,87 20.57
Traffic Marking w=10ca m 0.02 0.18 - 0.20
Bolt, Nut ke 0.19 0.15 - 0.66 1.00
Propan Gas Kg 0.02 0.19 f.21
Concrete Pipe ¢ =0.6mn m §.06 54.00 60.00
Concrete Pipe ¢1.0n m 11.65 104,86 116.50

AP-82




OPERATION COST
uss
ltem ek Wit | P .G, Total Remark
Bulldozer - D6 12.61 13.3% 42.52 68.48 A -13
Bulldozer b7 15.26 11.89 52.00 79.16 -15
Bulldozer {Attach Ripper) i)s 28.8;1 14.28 102.64 145.76 -14
Track Crane 10~11Ton 9.28 5.99 2.7 47.99 -15
Track Crane 4Ton 3.74 4.49 12.25 120.48 -17
Excavator (Back ho_e) 0.6m* 9.87 7.71 .19 51.83 -18
Macadam Roller 10~12Ton 6.1 9.83 19.14 35.12 -21
Tire Roller 20Ton 7.93 9.69 25.93 43.55 -22
Vibrator Roller 10Ton _ 10.74 10.79 36.13 57.466 -23
Road Sprinkler 5,000 2 _3..81 4.41 12.60 20.82 -24
Crusher Plant 60m>/h 35.27 10.56 129.76 175.59 -25
Asphalt Finisher K=3.6n 13.75 £.19 50.13 69.07 -26
Asphalt Plant 60Ton/h 14,97 10.61 53.04 78.62 21
Motor (rader ¥=3.7m 8.62 8.37 9. 16 46.15 -8
Tire Roller 10Ton 6.25 9.32 19.72 35.29 -29
Tractor Shovel 1.6m* 2.37 3.33 0.76 6.46 -11
Dump Track Bm? 4.83 3.57 16.81 25.21 -12
Small Track 3.5Ton 1.6!1 3.40 4.58 9.60 -19
Distrihuter 4,000 2 5.21 5.09 17. b4 27.94 -20
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Appendix §-3 Unit Cost for Construction

UNIT COST FOR CONSTRUCTION

Uss
Cost L.C.
Unit - F.C. Total Remarks
Ttem . Duties Others
Clearing and Grubbing - ha 2,789 2,599 9,460 14, 845 A-31
Excavation A o 1.40 1.30 2.07 4,59 38
Excavation B w’ 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 mt 9.13 1.13 .23 73
Slope Concrete Spraying mt 3.29 .11.97 7.99 22.85 65
Cribworks n? 6.95 4,58 15.71 47.24 111
Concrete Pitching n® 5.15 13.68 13.12 31,95 12
Earth Retaining .Gravit)’ (4=} m 35,12 224.54 50,02 309.77 69
¥ork fall Stone Masonry n? 4.12 27.66 4,59 36. 47 63
Grid Type m? 17.07 £7.07 30.87 115.01 61
Box 3.0%3.0 m 202 488 523 1,213 71
Culvert | Box 4.0X4.0 m 282 636 730 1,708 12
Pipe ¢l 0n ] 17.98 131.24 2. 43 161. 22 0
Catch Netting m? z.00 1.58 5.95 9.54 113
Gabion m 11.56 25.22 29.94 66.72 114
Disaster Catch Fence m 20.48 39,02 53.30 112.80 H5
Gabien Dam m 12.78 28.54 35. 45 76,77 116
Shed m 1,565.36 2.904.05 4,444.72 8,014.13 117
French Drain m 3.54 7.63 16. 44 21.61 118
Drainage K 4,530 29,637 5,826 39,993 74
Subbase Course m? 0.36 0.30 1.28 1.94 37
Base Course m? 0.74 1.17 2.40 4.31 88
Pavement
Binder Course m? 1.08 0.93 3.67 5.68 82
Surface Course m’ 1.28 0.3 4.04 6.2 83
. £ =50 Set
Bridge -
g <h0m Set
Lining m 1,022 3,180 2,113 6,915 g2
Tunnel Unsupported m 751 2,076 2,038 4,865 91
Portal : Pes 2,827 4,317 1,178 19,320 91
Traffic Sign
Others | Guard-Rail Kn 5,910 1,740 14,050 21,700 104
Marking . ¥m 47.50 427.50 . 475 185
Pavement | Macadam Asphalt m? 0.70 0.97 1.97 3.64 83
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CONSTRUCTION COST’

Uss
ltem et | it e T F.C. Total Remark
Cunc;,rete Class.B ZIDKg./ém’ . m? 13.49 49,85 4.7 98,05 A -4}
Concrete Ciass.G 160Kg/cm? m* 5.51 37.33 8.. 10 50, 94 ~42
Concrete Class.D - o’ 5,27 34.3% 8.14 47.76 -43
Concrete Mixing m* 0.8 5.71 0.78 7.33 i
Concrete Placing (A) | by Man Power m? 0.43 3.91 - 4,34 -43
Conerete Placing {B) §by Piping n’ 0.75 3.15 1.51 5.4l -49
Concrete Placing (C) by Crane n? 1.48 1.65 4,58 7.1 -45
Form Work bt 0.87 6.23 0.04 - 6.8¢4 -51
Reinforcement Work Ton 228.62 105. 46 639.13 1,023.21 -Si
Scaffolding Work m* 0.61 4.50 0.45 5.56 -54
Loading Coéh m* 0.24 0.33 0.76 1.33 -11
Transpertation Cost m® 0.09 0.07 0.33 0.49 ~12
Transportation Cost Ton 0.04 0.03 0.13 0.26 -12
_S_z; From Swapi m? 8.04 6.75 29.07 43.86 -45
Sand From Site m 1.20 1.43 3.99 5.62 -45
-
Gravel From Alt. Ben: | n’ 7.28 6.53 26.62 39.83 -45
Gravel From Site m’ 1.78 2.26 5. 89 9.94 -45
Drainage Type 1 n 1.36 .41 1.95 11,72 -15
hDrainage Type 2 m 1.82 12.82 1%.19 16.55 ~76
Excavation for Tunnel m* 5.36 12.41 15.63 33.40 -9
:iortar Spray for Tunnel t=15em m? 3.36 15.92 7.93 27.48 -§7
.
Anchor Works for Tunnel Pes 14.06 54.88 43. 04 111.98 -8
l
Lining Concrete for Tunlnel t=dbem n 240,30 929.6% 950. 43 1,720.48 -1
!
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Unit Cost fTor Bridge Constructiion

Name of Size ; L.C.
and Unit F.C. Total Renarks
York Type Duties Others

Excavation For Structure o? 1.65 6.98 3.3 11.94 B-32
Concrete Type -P w? 16.22 67.28 38.51 122.01 B-29
Concrete Type ~A w* 15.08 58.71 37.00 110,79 B-30
Concrete Type -0 o 5.27 34.38 8.14 47.76 A-43
Concrete Mixing a® 6.84 5.71 0.78 7.33 A-48
Concrete Placing _ m* 0.7% 3.15 1.51 5.41 A-48
Form(hard) m? 0.98 71.87 0.24 4.09 §-12
Form (simple) g 0.67 §.23 9.04 .04 A1
Reinforcement Bar Ton 233.81 127.98 694.18 1055.97 B-26
PC-Assembiling Keg 1.41 0.42 4.61 6.44 B-3
Stab w? 69.02 145.12 176.22 390.36 B-4
Gross Beam . & 48.11 122.24 126.45 291.44 B-5
Shoe neopren Pee 42.66 15.36 126.77 184.79 B-6
Shoe {Box) neopren Pce 79.81 15.72 240, 26 335.89 B-6
Expansion Joint ] 9.12 3.60 25.00 31.12 B-8
Drenage Pee 0.58 5.02 - 5.60 B-9
Handrail B 16.6% 35.43 42.38 94.47 B-10
Newe!l Post Br. 107.17 63.08 788.83 959.08 8-11
I-Girder w? 142.55 177.84 416.83 737,22 B-1
Main Girder {Box) w® 109.73 131,75 319,08 566.56 B-2
Staging Secem? O.Bi 4.50 0.45 5.56 B-31
Erectioq Girder ton 4.40 1.26 18.94 23.1
Erection u® 19.7 .09 59.3 77.08 ¢-
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Appendix 6-4 Breakdown of Bridge construction Cosis

1. . Unit : $
d B F. C Total
i N . 0Otla
Hame.of Bridges : Duties Others
Point A Br. | Spr.S (B) . 174074 195257 516789 886120
Sub.S {A) 4125 12273 1014% 26544
(2=132.5m) {P) 37114 89325 97655 224094
| Subtotal 215313 - 236855 6245990 1136758
Putini Br. Spr.S (B) 21502 34974 §2124 118600
Sub.$ (A) 4612 18446 14121 37179
{2 = 40.0n) - {P) 3368 9155 8478 21002
Subtotal 29482 62576 84723 176781
Challa Br. Spr.8 (I} 10839 17006 31660 59505
Sub.S (A} 5287 15474 13714 34471
{£= 20.0m} { Subtotal 16126 32476 45374 _ 9397%
Cascada Br. | Spr.§ (I} 8877 14953 25813 49643
Sub.S {A) 3873 12531 9459 25963
{2=18.0m) | Subtotal 12850 27484 35272 75606
Alto Choro Spr.S () 41235 53891 128976 224103
Br. | Sub.S (A) 5630 17789 14547 38246
(2= 50.0m) (P 2499 7949 7587 18525
Subtotal 50155 79609 151110 280874
Pto Leon Br. ] Spr.S (B) 48733 65842 117659 224234
Sub.S {A) 8189 24891 19871 52931
(2= 75.0m) (r) 5030 16404 15170 37604
Subtotal 54932 107137 1527060 314769
Cajones Br. I Spr.S (1} 13612 21701 39678 74591
Sub. S (A) 4725 14555 12383 31663
(2= 25.0m) | Subtotal 18337 36256 52051 106654
Chojna Br. Ser.$ (I) 9528 15165 27168 52461
Sub.S (A) 4492 12598 11341 28431
(2= 22.0m) | Subtotal 14020 27763 139109 80852
-

San Silverio| Spr.S (B) 41236 53891 128976 224103
Br. | Sub.S (4) 8740 28515 24135 62391
{(¢= 50.0m) (P 4258 11507 10742 26507
Subtotal 55234 93914 163853 313001
San Lorenzo | Spr.S (B} 43347 56709 135550 235808
Br. | Sub.S (A) 7669 73526 18614 39809
{g= 52.0m) (P 7602 18473 18305 45380
Subtotal 58618 98708 173469 330795
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2. Unit :
" L. €.
Name of Bridges F. €. Total
Duties Others
Espirita Br. | Spr.S {B) 43347 56709 135550 235606
Sub.S (&) 6245 19416 15069 40730
(2= 52.0m) (P 8639 22555 22069 53263
Subtotal 58231 98680 172688 329599
Carrascoe Br. | Spr.S (I) 21917 34423 64125 120465
. Sub.S (4) 14358 43862 34718 92938
(£=30.0m) | Subtotal 36275 18285 98843 213403
Avaroa Br. Spr.8 (1) 20878 27006 65476 113360
Sub.5 {A) 2354 7572 5583 15509
(2= 25.0m) | Subtotal 23232 34578 71858 128869
note  §pr.S : Superstructure
Sub.S : Substructure
I : PCl-compsite Girder
B : Box Girder
A : Abutment
P : Pier



I. Superstructure

Point A

Name of Size ) Uni.t Cost Costos

Work ?‘xe .Umt toture DutiesL.G.Others F.C. ﬁutieslnc.Others F.C. Remarks
Concrete Type P m? 1207.40 15.22 67.28 38,51 ] 19584.03 8*233,8.7 46496.97
Rainforcement | %90 | 1on | oos.28| 230.81) 12r.98| 6ed.18|4rsr.84 ) 26269.17 "42487.39
PC-Cable 2106 iz 48296 1.41 0.42 4.61 | 68097.36 | 20284.32 l222644.56
Form n? 1193.06 0.98 7.87 0.24| 4109.20 | 32999.38 | 1006.33
Shoe Set 4 15.72 240.26 | 719.19 62.88 961.04 | 2876.76
Handrail 0 265.0 16.66 35.43 42,38 4414.91 0388.95| 11230.70
Expansion n 22.0 9.12 3.60 25.00) 200.54 92| 550
Drainage set 28 0.58 5.02 - 16.24 140,56 -
Newel Post set 10| 107,17 63.08 [ 788.83 | 106.17 §3.081 788.83
Erection (Center) m | 53.43]  18.7]  2.09|  55.3{10469.17{ 1110.59 | 29388.08
Erection{Side) m® 675.97 4.40 1.26 18.04 1 2974.27| 4731.57 | 12194.50
Caring m? 1305.7 0.17 0.57 0.11 221.97| 744.25| 143.83
Miscellaneous 10% set 1.0 15824.87 | 17750. 81 | 46980, 98
Total ! 174073.5 | 195256.7 | 516788.5
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Patuni Bridge { €=40,0m)

Nage of Size ) Unit Cost Cost
Work and Unit | Volume : L.C. EC ‘ L.C. I.C. Remarks
. Type Duties | Others Duties | Others

[-Girder Type-P m? 70.8] 142.557 177.84 [ 416,83 | 10892.54 | 12591.07 29511. 56
Cross Beam Type-A m® 22.324 48,711 122.24| 120.49| 1087.40| 2728.89} 2689.82
Slab Typs-A n® 88.974 70.61 | 153.98) 178,50 | 5282.45 | 13700.22 | 15081.86
Erection Ton 171 10.94 15,65 45,11 | 1945.23 2771;32 7484.47
Shoe Set 10 42.66 15.3‘6 126.77 426.6 153.6 1267.7
Handrail m 79.76§  15.66 35.43 42.38 | 1328.80 | 2825.90{ 3380.23
Expansion Joint ] 74.8 9.12 3.60 25.00) 226.13 89.28 620.90
Drainage Set 10 0.58 5.02 - 5.8 50.2 -
Newel Post Set 1.0 '107.17 63.08 | 788.83 107.17 63.081 788.83
Total 21502.0 | 34974.00 62124.0
Challa Bridge { £=20.0m}

N;:l::k()f 2;26 bnit | Volume : L'g'n]t COStF.C. L'C'COSt F.C. Remarks

: Type Duties | Others . Duties | Others
1- Girder Type-P n? 35.4 142.5%5 177.84 | 416.83{ 5046.27{ 6295.54 | 14755.78
Cross Beam Type-A w? 11.162 48,71 122.247 120.49| 9543.78] 1364.44] 1344.91
Slab Type-A n? 40.33% 70.81 153.98 1 178.50 | 2848.34| 6211.48 | 7200.51
Shoe et 10]  42.66{ 15.36) 126.77 426.6| 153.6| 1267.7
Handrail ] 39.88 16.86 35.43 42.38 664.40 ) 1412.95| 16%0.11
Expansion Joint m 24.8 9.12 3.60 25,00} 226.18 89.28 620.0
Drainage Set § 4.58 5.02 - 3.48 30.12 -
Newel Post Set 1 107.17 §3.08| 788.83 107.17 63.08 | 788.83
Erection Ton 88.5 10.99 15,66 45,11 972.62 1385.81 1 3992.24
Total 10839.0 | 17005.0| 31660.0
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Cascada Bridge (£=18.5%m)

Cost

Nama of Size . Unit Cost

Rork ;;ge init | toluee DutiesL‘c‘Others k.. Dﬁtiesh‘c‘ﬁthers F.C. Remarks
[-Girder Type-P u’ 26.912 | 142.55] 177,84} 416.83 | 3836.30 | 4786.03 | 11217.73
Cross Beam “Type-A m® 9.761 18,71 122.24| 120.49| 475.45 119318 11'1’_8.1'0
Slab Type~-A w® 36.234 | - 70.61| 153.98] 178.50 | 2558.48 | 5579.31| 6467.77
Shoe Set 3 42.68 15.36 | 126,77 341.28| 122.881 1014.1%
Handrail ] 36.88 16.86 |  35.43 42.38 | 614.42 ] 1306.66 | 1562.97
Expansion Joint B 22.0 8.12 3.60 25.00} 200.64 79.20 556.0
Drainage Set 6| 0.58| 5.02 | sl a0 -
Neswel Set 1.0 107.17| 63.08| 788.83| 107.17 | 63.08| 788.83
Erection Ton 67.28 10.99 |  15.86 45,111 739.41% 1793.01; 3035.0
Total 8877.0 | 14953.0| 25813.0

Alto Choro Bridge {(€=50m)

Name of Stze _ Unit Cost {ost

Nork and Unit | Volume . L.C. F.C. ‘ L.C. F.C. Remarks
Type Buties | Others Duties | Others

Main Girder Type-P n® 280.218 | 109.73| 137.75| 318,08 | 30748.32 | 36600.03 | 89411.96
Pavement a? 9.13 15.38 61.57 37.73| tdo0.42 | 562.13§ 344.47
Shoe set ] 79.91 15.72 240,26 718,18 141.48 } 2162.34
Handrail R 96.075 16.65 35.43 42,381 1600.63 } 3403.87| 4071.70
Expension Joint R 23.¢ 9.12 3.60 25.00 | 209,76 8z.8 575.0
Drainage set 12 0.58 5.82 - -6.96 60.24 -
Newel Post set 1.0 107.17 63.08 { 786.83 107.17 63.08{ 788,83
Erection Ton 701 10.99 15.06 45,11 | 7703.98 | 1097766 3l622.11
Tetal 41236.4 | 53891.0 128976.0
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Pto Leon Bridge (£=75.0m)

N ¢ Size Unit Gost Cost
a$e ﬁ and Unit | Volume L.C. - E.C L.C. F.C Remarks
or Type Duties | Others o Duties Others o
I-Girder Type-P ms 138.9 142,55 177.84 | 416,83 1 15671.90 | 24541.92 | 57522.54
Cross Beam Type-4 n? 40,569 48.7_1 122,241 120,491 1976.12 | 4839.15} 4888.16
Sléb Type-4 [ 162.732 70.61 153,981 178.50 ] 11490.51 ) 25057.47 | 29047, 66
Shoe Set 24 42.66 15,36 126.77 | 1023.84 368.64 | 3042.48
Handrail ] 149,64 16.56 35.43 42,381 2993.00 ) 5301.7%) 6341.74
Expansion Joint i i8.60 9.12 3.60 25.00 169.63 66.96 465.0
Drainage Set 16 0.58 5.02 - 9.28 80.32 -
Neswel Set. 1.0 107.17 63.081 788.83 107.17 63.08 788.83
Erection Ton 345 10.9% 15. 66 45,11 ] 3791.55} 5402.706 ] 15562.95
Total 40733.0 | 6%842.0|117659.0
Cajones Bridge (£2=25.0m)
Rage of Size Unit Cost Cost
Work and Unit Volume I..C. £ L.C. F.C Remarks
Type Duties Others T Duties Others o i
I-Girder Type-P m? 45.0 142.55 177.84 | 416.83 | £557.30 ) 8180.64]19174.18
Cross Bean Type-A m? 16.30 48.71 122.24 120.49 1 793.973| 1992.51( 1963.98
Slab Type-4 i 48,775 70.61 153.98 178.50 | 3514.61| 7664.35| 8884.81
Shoe Set 8 42.66 15.36 126.77 341.28 122,88} 1014.16
Handraiti & 49.88 15,66 35.43 42,38 | 831.00) 1767.25| 2113.91
Expansion Joint ] 22.0 9.12 3.60 25.00 200.64 719.2 550.0
Drainage Set b 0.58 5.02 - 3.48 30.12 -
Neswel Set 1.0 166.17 63.08| 788.83 106.17 63.08| 788.83
Erection Ton 115 10,99 15,66 45.11 | 1263.85 1800.9 | 5187.85
Total 13612.0 1 21701.0 | 39678.0
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Chojiia Bridge (£2=22.0m)

h— Size ' Unit Gost T et
Hork and Unit | Volume : L.C.. F.C. : L.C. F.C. Remarks
: Type Duties | Others Duties | Others

I-Girder Type-P a® 30.008 | 142.55| 177.84| 416.83 | 4280.49] 5340.18 | 12516.57 7
Cross Beaﬁ Type-A i’ 10,785 48.71| 122.24) 120.49( 525.34{ 1318.36| 1293.48
Slab :Type—A n® 35,5931  70.61| 153.98 178.50 | 2513.22 5480.61 | 6353.35
Shoe ' Set 8 42.06 15.36 | 126,77} 341,28 122.88| 1014.16
Handrail o 43,88 18.68 35.43 42.38 -_ 131,84 1 1594.67 1 1859.63
Expansion Joint n 22.0 .12 3.60 25.00§ 200.64 79.20 550.0
Drainage Set ] 0.58 5.02 - 3.48 do.12 _ -
Neswel Set .o} 107.17 §3.08 ?88.83 10717 63.08| 788.83
Erection : : Ton 75.07 16.99 19.66 45,11 825.02 | 1175.60% 3386.41
Total 9528.0 | 15185.0{ 27768.0

San Silverio Bridge {£=50m)

Na;ﬁrzf 2;36 Unit | Volume . L.g? Lt tF e _ L.(‘..COSt . Remarks

Type Dueties 1 Others o Duties | Others T

Main Girder Type-P o’ 280.2181 109,73 137.757 319.0830748.32 | 38600.03 | 89411.96
Pavement m? 5.13 15.38)  61.57 37.73| 140.42{ 5b2.13] 344.47
Shoe set 9 79.81 15.72 240,261 719,189 141.48] 2162.34
Handrail B 96.076 15.66 35.43 42.38 1 1600.63 | 3403.87] 4071.70
Fuponsion foint m 23.0 3.12 3.60 25,00 209.76 82.8 575.0
Drainage set 1z 0.58 .02 - 6.96 60.24 -
Newel Post set Lo 107,17 63.08 | 788.83] 107.17 §3.08] 783.83
Erection Ton 101 10.99 15.06 45,111 7703.99 | 10977.66 | 31622.11
Total 41236.0 | 53891.0| 1238975.0
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San Lorenzo Bridge (€=50n)

Yame of Size ) ~Unit Cost Lost

Work ;Sge it | Yolme DutiesL‘G.Others F.C. DutiesF.C.Others £.C. Remarks
Main Girder Type-P o? 204,941 109.73¢ 13775 ( 319.08 [ 32363.77 | 40627.99 | 94109.46
Pavenent a® 9.85 15.36 §1.57 17731 148.42) 50415 364,08 )
Shoe set 8.00 79.91 15.72 | 240.26 | 719,19} 141.487 2162.34
Handrail 101.558 16.66 35.43 42.38 1691.92 | 3598.13 | 4303.94 |
Exponsion- Joint’ m 23.0 9.12 3.60 25.0 209,76 82.8 57% .
Drainage set 12 0.58 5.02 - 5.496 60. 24 -
Newel Post sel 1.0} 10717 63.08| 788.837 107.17 63.08] 788.33
Erection Ten 737 10.98 15.66 45.11 | B099.83 | 11541.42 { 33246.07
Total 43347.0 | 56709.0 | 135550.0
Espiritu Bridge (£=50m)

Name of Size . Unit Cost Cost

Work ?‘;ge it | Volune DutiesL‘C.Others F.C. DﬂtiesLﬂ.Others F.C. Renarks
Main Girder Type-P n® 294,94 100.73] 137.75) 319.08 | 32363.77 | 40627.99 | 54109.46
Pavement n? 9.85 15.38 61.57 37,731 148.42 | 594.15] 364.09
Shee set $.00 79.91 15.72 1 240.26 719.18| 141.48| 2162.34
Handrail ® 181.556 15.66 35.43 42,38 1 1691.92 | 3598.13 ] 4303.94
Exponéion Joint m 23.0 9.12 3.60 25.0| 209.76 Bz.8 575
Drainage set 12 0.58 5.02 - 6.96 60.24 -
Newel Post sel 1.0 107.17 §3.081 788.83 | 107,17 63.081 788.83
Erecticn Ton 737 19.99 15.66 45.11 | 8089.63 | 11541.42 § 33246.07
Total 43347.0 [ 56709.0 | 135550.0
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Carrasco Bridge { £=30.08)

nit Cost

_Cost.

Size
Na&zr;f Aggge : it Vo?ume: DutiesL.G.Others ke DutiesL.G.Dthers: E’C' Remarks
mﬂu%*Girder Type-P | @ | 80.385| 142.55| 177.34| 416.83 | 11456.88 | 14295,67 | 33506.88
Gross Bean ype-h | w0 | esas|  4s7u| teecea| 20,40l 126,25 aensii sosem
Slab Type-p | m° 73.952 | 70.61{ 153.98] 178,50| 5221.75 [ 11387.13 | 13200.43
Shoe Set 0| 42.08| 15.35| 126.77| 425.5| 153.5| 1267.7
Handrail ) 59.88| 16.66| 35.43] 42.38{ 997.80] 2121.55 | 2537.7
Expansion Joint n 21.0| 9.2} 360 25.00| 246.24|  9T.2|  675.0
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 219170 | 34423.0] 84125.0
Avaroa Bridge (£=25n)
Naggrgf igge Unit | Volume . L.gf‘l - C€)StF c L.C.CDSt F.C Remarks
Type Duties | Others T Duties | Nthers e
Main Girder Tyse-P | &* | 140.100{ 100.73} 137.75] 318,08 | 15374.16 | 19300.01 | 44705.98
Pavement = 4.50 15.38 61.597 31.73 69.21 1 277.07( 169.78
Shoe set 6| 79.91] 15.72] 240.66) 479.45| 94.32| 1441.56
ltandrail 0 47.938 | 16.65| 35.43| 42,38 788.65 | 1677.18 | 2006.18
Exponsion Joint m 23.0 9.12 3.60| 25.00{ 209.76 82.8| 575.0
Brainage set b 0.58 5.02 - 3.48 30.12 -
Newel Post set 1} 107.17{ 63.08| 788.83{ 107.17} 63.08 788.83 ]
Erection Ton 356 10.99] 15.66( 45.11{ 3846.5| 5481.0115788.50
Total 20878.0 | 27006.0 | 65476.0
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. Substructure

Point A Abutment

Unit Cost

Cost

X ¢ Size
a&e E and Pnit Volume L.G. F.C L.C. F.C Remarks
or Type Duties | Others T Duties | Others T
Excavation ®? 247.4 1.85 .98 331 408.21| 1726.85 | 818.89
Concrete: Type-A n® 122.10 13.49 494.85 34.71 | 1647.131 6086.69 | 4238.09
Leveling Type-D | o° .60 5271 3435  8.14| da78] 226.71| 5372
Concrete
Concrete Mixing o 122.10 0.84 5.7t 0.78} 102.56| 697.19 95.24
Concrete Placing m® 122.10 0.75 3.15 1.51 91.58 | 384.62 184.37
feinforcenent Ton | 672 233.81) 127.98] 694.18] 1571.20| 860.03 | 4564.80
Form mz . 236.85 §.67 6.23 6.04 158,76 { 1475.64 9.47
Staging Spcem? 181.06 0.61 4.50 0.45 110.45 814.77 81.48
Total 4125.0 | 12273.0| 10i146.0
| —
Point A Pier
Name of Stze Unit Cost Cost
Work ‘and Unit Volume L.C. E.C L.C. E.C Remarks
Type Duties Others T Duties Others e

Excavation n? 334.00 1.65 5.98 1.3 551.10 2331.32| 1105.54
Concrete Type-A m® 1117.10 13.49 49,85 34.71 | 15069.68 | 55687.44 | 38774, 54
Level ing ~
Concrete Type-D at 28.62 5.27 34,35 8.14 150. 83 983.10 232.97
Concrete Mixing n? 1117.10 0.84 5.71 0.78 938.36 | 6378.64) 871.34
Concrete Placing a’ 1117.10 0.?5 3.15 1.51 837.83 | 3518.87 1 1686.82
Re‘“é‘a’;ceme"t Ton 78,20 | 233.81| 127.98| 694.18 | 18283.34 | 10008.04 | 54284.88
Form m? 742.60 0.67 6.23 0.04 497.54 ) 4626.40 29.70
Staging Spcem® ) 1287.00 0.51 4.%0 0.45 785.07 7 5791.50 579.15
Total 37114.0 ) 89325.0| 97655.0
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Patuni Abutment.

 Name of Size . Unit Cost Cost

we K and Unit | Volume 1. €. . F.e LG - F.C Remarks

or Type Duties | Others ‘¥ 1 Duties. | Others s

Excavation ' n? 851.00 1,85 6,98 3.31) 1404.15 | 5939.98 | 2816.81
Concrete‘ : Type-A- m® 147,71 13.49 49.85 34.71| 1992.61| 7363, 3_4 5127.01
Leveling Type-D | ue .83  s.21] a3 84| en.61| 44071 104.40
Concrete :
Concrete Mixing m3 147.11 0.84 5.1 0.78 124,08 343.42 115.21
Concrete Placing i _147.71 0.75 3.15 1.51 10.78 465.29 223.04
Reinforcenent fon | 8.12) 233.81( 127.98] 694.18| 1898.54| 1039.20| 5636.74
Form n? 238.76 0.67 6.23 0.04 158.63 | 1475.01 9.47
Staging Speem®|  195.28 0.61 4.50 0.45 118.12 878.76 87.58
Total 4512.0 | 18446.0| 14121.9
Patuni Pier .

Name of Size Unit Cost Cost

and Unit | Volume L.C. LG -

Work Type Duties Others F.C. Bulies Others F.C. ﬂemarks
Excavation m? 208,20 1.65% 6.38 3.31 338.58§ 1432.30 679.21
Concrete Type-A m? 89.98 13.49 49,85 4.7 1213.83 | 4485.50| 3123.21
Leveling o '
Concrete Type-D n J.00 5.27 34.3% 8.14 15.81 183.05 24.42
Concrete Mixing m® 89.98 0.84 5.71 0.78 75.58 513.7% ']0.1_8
Concrete Placing m* 85.98 0.75% 3.1% 1.5 §7.49 283.44 135.87
Relnforcesent Ton 6.0 233.81| 127.98| 694.18] 1473.00( 806.27| 4373.33
Form m? 139.58 ¢.67 6.23 0.04 43.52 869.58 5.58
Staging Spe+m® 147,12 0.61 4,50 0.49 89.74 £62.04 56.21}_
Total 3368.0 9156.0 8478.0
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Challa Abutment

y £ Size Bnit Gost Cost
‘a;‘f f{ and Unit | Volume I.C. rC L.C. r o Remarks
or Type Duties Others T Duties Others o
Excavation s 279.70 1.55 6.98 3.31 | 461.51) 1952.31] 925.81
Concrete ' Type-4 a? 159.14 13.49 49.85 .71 2146.80{ 7933.13 | 5523.75
Leveling . B 3 7
Conorete Type-D m 8.07 5.2 34.35 .8714 42,83 227,20  65.69
Concrete Mixing a° 159.14 0.84 5.7 0.78| 133.68| 808.69 [ 124.13
Concrete Placing [ 159.14 0.75 3.15 1.50F 119.36| 501.29| 240.30
Rei";g'r' cenent Ton a.75| 293.81] 127.98] 694.18| 2045.88 | 1119.83 ] 6074.08
Forn B2 262;07 8.67 6.23 0.04 1 175.59) 1632.70 10.48
Staging Speem® | 265.52 0.61 4.50 0.45 161.97 | 1194.84( 119.48
Total 5287.0 | 15470.0 | 13714.0
Cascada Abutment
Size Unit Cost Cost
N;’zik()f and Unit Volume L.C. rC L.C. F e Remarks
Type Duties Others T Duties Others s
Excavation n 506.70 1.65 6.98 K] | 836.06 | 3536.77| 1617.18
Concrete Type-A o 102.36 13.49 49,85 34.71| 1380.84| 5102.65| 3552.92
Leveling
Concrete Type-D m? 8.06 5.27 34.35 8.14 42.48 | 276,86 65. 61
Concrete Mixing a° 102.36 .84 5.71 0.78 85,98 584. 48 79.84
Concrete Placing m? 120.36 0.75 3.15 1.51 6.1 322.43 154.56
Re'“gg:“’“ﬁ“t Ton 5,691 233.81| 127.98] 694.18| 1316.35| 720.53| 3908.23
Forsm né 202,38 0.67 6.23 0.04 135.59 | 1260.83 8.10
Staging Spc*m“ 161.40 0.61 4,56 0.45 98,45 7¢6. 30 72.63
Total 3972.0 | 12531.0( 9459.0
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Alto Choro Abutment

S—

Unit Cost

" Name of Size fost,
and Unit | Volume L.6. L.C. !
- Work Type _ Duties | Others F.C. Duties | Others EL. Renarks

Excavation mn® 534.70 1.65 6.98 3.31 882,26 1 3132.21 | 1769.486

Concrete Type-A | m° 16771 1349  49.85 34.71 | 226241} 8360.34| s821.21

Leveling Type-D | o 0] s.27] 3435 8.4 40.58) 264.50  62.68

Concreto : : .

Concrete Mixing w? 157,74 0.84 5N 0.78 140.88 1 957.62 130.81

Concrete Placing a’ 167,71 0.75 3.15 1.51| 125.78| 528.20 253.24

fieinforcenent Ton 0.22] 233.81| 127.98) 694.18| 2155.73| 1179.98] 6400.34

Form u? 283. 90 0.67|  6.23 6.04{ 190.21( 1768.70) 11.36

Staging Spcem® | 217.28 0.61 4.50 0.45] 132.54] 9176|9778

Total 5930.0 | 17769.0 | 14547.0

Alto Choro Pier
Nage of Size nit Cost Cost
Work and Unit Volume L.C. F.C : L.C. F.C Remarks
Type Duties Others b “Duties Others v

Excavation a? 113. 80 1.85 6.98 3.31| 187.94| 785.02) 37701

Coucrete Type-A | =3 83.18 | 13,491 49.85{ s4.71} 1122.10| 4146.52| 2867.18

.Leveling ~ a : ]
| Concrete Type-D | = 3.20 5.271  34.35 8.14) 16.86| 109.92] 26.05

Concrete Mixing P #3.18 0.84 5.71 0.78] 69.871 474.96}  54.88

Concrete Placing & 83.18 0.75 3.15 1.51]  62.39| 262.02| 125.60

“c‘"§;:°°m°"‘ Ton 5.82| 233.81] 127.981 694.18| 1360.77| 744.84[ 4040.13

Fora m? 129.03 0.57 6.23 0.04| 86.45| 803.86 5.16

Staging Spcem® | 136.00 0.51 4.50 0.45| 82.96( 612.00f 61.20

Total 2989.0 [ 7949.0| 7587.0
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Pto Leon Abutment

Nane of Size ' Init Gost Cost,

Work ;ynge thit | Volue Butiesl“c‘()thers £.C. DutiesL‘C.Others F.C. Remarks
Excavation n? 712,40 1.65|  6.98|  3.31| 1175.45] 4972.55| 2358.04
Coﬂcrcte Type-A | m® | 228.73| 13.48| 49.85| 34.70| 3085.57]11402.19 | 7939.22
éﬁ:ﬁigii Type-d | o 9.68 5.271  34.35 84| 5LO1| 3251|7880
Concrete Mixing a® 228.73|  0.84|  5.71|  0.78] 102.13| 1308.05 | 178.41
Concrete Placing w? 228.73 0.75% 3.15 1.51 171.58 | 720.50 345.38
Heinforoement Ton | 12.66| 293.81| 127.98| 694.18 | 2041.33 | 1600.99 | 8732.78
Form B2 370.54|  0.67]  6.23|  0.04] 248.26| 2008.45] 14.82
Staging Spoom®| 497.56|  0.61 450 o0.45( 303.50) z230.02( 223.90
Total 8169.0 | 24891.0 ] 19871.0
Pto Leon Pier

Nage of Size . Unit Cost . Cost

Work $;ge fhit | Yol DutiesL‘C‘ Others F.C. Dut ieslu G‘Others F.C. Remarks
Excavation B | 318.00 1.65|  6.98{  3.31| 524.70| 2219.64 | 1052.58
Concrete Type-A | u® 162.21 ) 13.49) 49.85| 34.71| 2188.21| 8086.17 | 5630,31
fovel ing Type-D | o 6.00] 5.27| 3435 e.14] 3n.62] 206.10| 4887
Concrete Mixing | 162,21 0.8¢| 571 0.78 | 136.26| 92622 126.52
Concrete Placing 7 162.21 6.75 3.15 1.0 121,66 1 510.98 1 244.94
Re‘“;giceme“t Ton 1135 | 233.81| 127.98| 694.18| 2653.74| 1452.57| 7878.94
Form n? 192.04|  0.67) 6.23{  0.04] 128.67| 1196.41]  7.68
Staging Spcem® | 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 .
Name of Size : Bnit Cost Cost
: and Unit | Volume L.C. L.¢. : T
Nork Type Duties | Others | 'O [“Duties | others | & | Remarks
Excavation g? 161,60 1.85 £.98 3.51] 266.547 1127.97 543.90
Concrete Type-A | ©° 154.88] 13.49| 49.85| 34.71) 2089.33 | 7720.77| 5375.38
Leveling Type-D | n? 7.95|  5.27| 34.35|  s.14] sm7e) 252,821  50.1
GCohcrete
.Concrete Mixing R 154,88 0.84 5.1 0.78 130.10 884,35 120.81
Concrete Placing e 154.88 8.75 3.15 151 116.16| 487.87| 233.87
Rei“ggiceme"t Ton g.52| 233.811 127.98| sod.18| 1092.06| 1091.30] se14.41
Fora | 266.80|  0.67[  6.23]  0.04] 178.76| 1662.16| 10.7
Staging Spcem® | 295.27 0.61 4.50 0.45] 180.11} 1328.72| 132.87
Total 4992.0 | 14555.0{ 12383.0
Chojfia Abuiment Por pilote
Size ) Unit Cost Cost
%ﬁ;r and | Unit | Volume e - L.G. A I
Type : Dutics | Others i Duties | Others v emar_i
Excavation a’ 142.50 1.65 6.98 3.31| 235.29] 995.350 472.01
Concrete Type-A | w° M2.88 | 13.49( 49.851 3471 1927.45 | 7122.57 4959.36
Leveling R .
PO Type-D | w° 8.40 5.271  34.35 8.141 40.27] 288.54| 65.38
Gonerete Mixing e 142.88 6.84 5.71 o.781 120,02 @15.84) 11145
Concrete Placing m* 142.88 0.75 1.15 1.51 107.16 450,07 215.75
“e‘“;::c“”e“‘ Ton 7.86 | 233.81] 127.98 694.18| 1837.75| 1005.92 ) s5456.25
Fora nt 228.65 0.67 §.23 0.04 | 153.86 1430.72 9.19
Staging Spcen® | 108.66 0.61 4,50 0.45] 66.28| 488.97! 48.90
Total 4192.0 | 12598.0] 11341.0
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San Silverio Abutment

Namé of Size Unit Cost Cost
: and Unit. | Volume L.C. L.0. .

Work Type Puties | Others F.C. Duties | Others F.G. Remarks
Excavation n® 748.30 1,65 6.98 3.31 0 1234.70 ] 5223.13 2476.8?
Concrete Type-A 2 284.48 13.44 49.85 34,700 3837.64 % 14181.33 | 9674.30
Leveling Toye-D | n® w00 sl sass|  sae| sner| anes| 854
Concrete : _ -
Concrete Mixing il 284.48 0.84 5.71 0.78| 238.961 1624.38 221.89
Cdncrete Placing |- (& 284.48 0.75 3.15 1.51 213.35 886.11 429.56
R"i";:;“m"“t Ton 15.651 233.81| 127.98] 694.18| 3659.13 | 2002.89 | 10863.92
Torm »® 414. 46 .67 6.23 0. 04 277.6% 1 2582.09 16.58
Staging Speem® 361.84 0.6 4.50 0.45 220,72 628.28 162.83
Total 9740.0 | 285%16.0 ) 24135.0
San Silverio Pier

Name of Size Unit Cost. Cost

Work and Unit { Voiume L.C. F.C L.C. F.C Remarks

N Type Duties | Othors ‘% Daties | Others |
Excavation &° _ 208,70 1.85 6.98 1.3 346.01 | 1463.7} 694.11
Concrete Type-A n¥ 115.83 13,49 48,85 34.71 | 1562.55 | 5774.13 | 4020.45
Leveling o
Concrete Type-1} n® 4.00 5.27 34.35 8.14 21.08 137.40 3z.56
Concrete Mixing m¥ 115,83 0.84 2.7 0.78 97.30 661,39 90,39
Concrete Placing e 115.83. 0.75 3.15 1.51 86.87 364,86 174.940
Re‘“é;’:““‘e“t Ton 8.11] 233.81] 127.98)| 694.18] 1896.20 | 1037.92| 5629.80
Fora n? 183.02 0.67 6.23 0.04 122.62 | 1140.21 71.32
Staging Spernd 206.46¢ 4.61 4.%0 0.45 125.66 927.006 42.710
Total 4758,01 11507.0( 10742.0
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San Lorenzo Abutment

Unit Cost

Nang of Size [ _ Cost
Hork %:ge it | Yolue DutiesL.C.Others F.C. DutiesL.C.Others £.C. Remarks
Excavation o | 91200 1.65| 6.08{  3.31| 1504.80| 6365.76 | 3018.72
Concrete Type-h | uw® | 204.58] 13.49] 49.85) 3471 2750.78 | 10198.31 | 7100.97
(el ing Type-D | n® 0.95| se2r| sa3s| s 42| ] wn
Concrete Mixing wo | 2458l est] s ors| wrss| ussas| 15067
Concrete Placing w0 | 204.58] 075 3.5  L51| 153.44] 644.43| 308.92
Rci?g::ceme“t Ton 11.25| 233.81| 127.98] 694.18| 2630.36 | 1439.78 | 7800.53
Forn o | M00|  0.67| 6.28]  0.04| 228.20] 22094 13.82
Staging Spcew® | 281.52{  0.51  4.50]  0.45| 171,73 | 1266.84| 126.68
Total 7669.0 | 23526.0 18614.0
San Lorenzo Pier
tone of i | it | volums ‘ e tF . e o | Resarke
Type Duties { Others o Duties | {Others o )
Fxcavation n | aro0| 165 6.98| 331 s10.16] 2585.39 | 1226.02
Concrete Type-A a? 205.50 13.48 49.85 M.711 277220 10244, 18| M32.%1
poveling Typed | e80! sor| 3| 84| 25.30) i6ass|  39.07
Concrete Mixing | 205.50] o8|  571|  0.78] 172.62| 17n.41| 16028
Concrete Placing m | 20550 0.75| 3.15|  L5t| 154.13) 647.33) 310.31
Hein forcenent Ton | 1439 233.81| 127.98] 694.18| 3364.53 | 1841.63 | 9989.25
Form wo | 29557 os7]  s23)  o.0a| 26.24] s0n.s0f 29561
Staging Spcem® | 396.80 [  o.6]  4.s0)  0.a5| 205.33| 1514.70f 151.47
Total 7602.0 | 18473.0 | 18305.0
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Espiritu Abutment

Name of  Size . bnit Cost Cost

Work ’af:ge it | Yolume DutiesL.G'Others .C. DutiesL-C-Others F.C. " Renarks
Excavation 2? 878.20 1.65 6.98 3.31 | 1449.03 | 6120.84 | 2906.84
Concrete Type-A | =° 150.52 | 13.49| 49.85| 34.71| 2151.92| 7952.07] 5536.94
égﬁgi;:j_ Type-D | m? 4.35 .27 34.35 8.14| 49.27] 32007 6.1
Concrete Mixing " 159.52 0.84{ . 5.7 0.78 | 134.00| 910.86| 124.43
Concrete Placing o3 159.52 0.75 3.15 1.50 | 119.564| 502,49 240.88
Reinforcencat Ton | 8770 233.81) 12198 soa.18] 2050.510 1122.38| 608796
Form n? 259.88 9,67 6.23 0.04| 174.12} 1619.05| 10.40
Staging Spcen? | 19078 0,61 4.50 0.45 | 116,38 858.51| 85.85
Total 6245.0| 19416.0 | 15069.0
Espiritu Pier

Name of Size . Unit Gost Cost

Work ’?:'ge it Foluse DutiesL‘c.Others F.C. DutiesL.C’ﬂthers ¥.C. Remazis_l
Excavation B 307.40 1.65 6.98 3.31 | 507.21| 2145.65] 1017.49
Concrete Type-d | o® 243.24 | 13.49| 49.85|  34.71 3281.31|12125.51 | 8442.86
kﬁ:ﬁ:gig Type-D | n® 5.60 5.271 34,35 8.14| 20.51] 192.36] 45.58
Concrete Mixing i 243.24 0.234 5.1 6.781 204.32) 1388.9% 189.73
Concrete Placing r? 243.24 §.7% 3.15 1.51 182.43 ] 766.21 367.2%
Rein forcenent Ton | 17.03| 233.81) 127.98] 694.18| 398178 | 2179.50 ] 11821.89
Form n? 327.72 0.67 5.23 0.04 ] 219.57| 2041.70|  13.1L
Staging Speen?® | 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 Abulment

Name of Size Unit Cost Cost
and Unit | Volume L.C. L.C. - .
Hork Type Duties- | Others E.C. Duties | Others .. Renarks |

Excavation 1w 1962.70 1.65| 6.98 3.31 3238.46_ 13699.65 | 6496.54
Concrete Type-An| w8 | 370.14| 1349 49.85| 94.71| 4993.19 | 13451.48 | 1284756
beveling Type-d | w0 werl  sor] saas|  ed|  eese| sas| 12758
Concrete

Concrete Mixing n® 370.14 0.84 5.71 0,78 310.92 | 2113.%0 288.71
Concrete Placing n? 370.14 6.7 115 1.51 277.61 1185.94 558.91
Reinéz:ceme“t Ton 20.36 233.81 127.98 594.18 4760.37. 2505.67 14133.SQ
Form m? 545,21 0.67 6.23 0.041 365.29 3396.66 21.81
Staging Speem®{  540.13 0.61 4.50 0.451  329.48| 2430.59| 243.06
Total 14358.0{ 43862.0¢ 34718.0

Avaroa Abutment
Name of Size Unit Cost "~ Cost
Work and Unit | Volume L., F.C L.C. F.C Remarks
r Type Buties Others e Duties Others s

Excavation a? 219.20 1.65 5.98 3.3 351,681 1530.02 725.5%
Concrete Type-A A 62.86 13.48% 49.85 34.71 847.98 | 3133.57| 2181.87
Leveling _ '

Concreta Type-D m° 6.26 5.27 34.35 8. 14 32.99| -215.03 50.96
Concrete Mixing m? 62.85 0.84 5.1 §.78 52.80 358.33 49.03
Concrete Placing m? 62.86 0.75 3.15 1.51 47.15 198.01 94.92
Rei “;‘;;“e“‘e"t Ton 3.6 23381 127.98] o418 s0s.08| 4dz.81! 2401.86
Form m? 155.30 0.67 6.23 0.04 104,05 867.52 6.2%
Staging Spcen® 161.40 0.61 4,50 0.45 98.4% 726.30 12.63
Total 2354.0 75720 5583.0
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Appendix &6-5

Maintenance Cost

B-201 |

Gravel Road Maintenance

Name of Size Unit Cost Cost

“Work and Unit | Volume | L.C. F.C L.G. E.C Remarks

. Type ' Duties | Others T Ditoes | Others s
Clearing of Kn 107 299 1,187 635 | 31,003 | 127,009 67,945] B-203
Surface
Glearing of Total vee| el szl nes] ne0| sae3| 183 -2
Structure : .
Rehabilitation -
T Stoulder K 107 18 45 sa| 2,033  d4,822) 5,778 -05
Patrol Total 100 3,008 10,202 7,298 | 3,088| 19,292 7,298 -206
Sub Total 38,194 | 147,646 | 82,784
Contingeucy % 5.00 1,510 7,382 4,139
Rebabi litaion 7 Tines/ | 107%2 : 73,154
% Sur face foar Kat )14 406 43| 1,375| 86,8841 92,020 294,250 201
Total 126,988 | 247,048 | 381,173 | 755,209
Per Kn 108. 53" 1,169 | 2,274 3,508 (5,952)
B

Comrditioen

Calculation

Remarks

Sub-Base Course
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IIBHZOQ

Asphalt Road Maintenance

Unit Cost

Nane of Size _ Cost
Bork and Unit | Volume L.G. F.C L.G. F.C Remarks
or Type buties | Others U Bitoes Others e L
Clearing of Kn 107 298| 1,187 635 | 31,903 [ 127,000 67,045] 8203
Surface : _
Clearing of Total 1oof 1070 s.da23] 1,763) 10| s3] 63| -2m
Structure |
Rehabilitation : s
S houlior Kn 107 18 46 sa|  2,033| 4,922] 5,778 03
Patrol Total 1.00 3,098 10,292 7,298 3,098 10,292 7,298 -206
Sub Total 38,194 [ 147,648 82,784
Contingeucy % 5.00 1,910 7,382 4,139
Rehabilitaion K 107 118.75 123]  364.5] 12,708 13,161| 39,001 209
of Surface
Total 52,810 168,189 | 125,924 346,973
Per Hm 108. §3¥ . 486 1,548 1,158 (3,183)
Condition Calculation Remar ks

AP-116



=n

Asphalt Macadam Road Maintenance

Name of Size Unit Cost Cost
lWork and Unit | Volume L.C. FC L.C. FLe Remarks
Type Duties | Others e Ditoes | Others M
Slearie of Kn 107 290] 1,187 635| 31,093 127,009 67,085] A-203
gi‘;ﬁ;iﬂfe"f Total 00| 107! s.423| 1,783 1070 s.423|  1.763)  -204
gf,hgﬁéiizz’r‘“’“ Ka 107 19 1 s¢] 2,033 | a02| s.m8| 205
Patrol . Total 1.00 3,098 10,292 7,298 3,088 10,292 7.298 -206
Sub Total 38,194 | 147,646 82,784
Contingeucy % 5.00 1,510 7,382 4,139
Rehabilitaion
of Surface Km 107 621 932 1,797 66,447 99,724 | 192,279 -212
Total 106,551 | 254,752 279,202 640,50%
Per Kn 108. 3% ' a8t | 2,345 2,570 (5,896
Condition Calculation Remarks
| 9.0
bl
/Ir \‘
,-/ Surface Course
y | surface Lours
/ Binder Course
Base Course
Sub-Base Course
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Appendix 6-6

Compensation Costs

{Local Currency, Dthers)

Unit : USY
Unit Unit Section 1 Scclion 2 Section
ni :
] Costo | Volumen Costo Yolumnen Costo | Volumen Gosto
ilouses hou, 1,500 36 54,000 23 34,500 13 19,500
Farm & _
Orchard | ha 477 3.0 1,431 3.9 1,860 4.6 2,194
Total 55,431 36,360 21,694
Unit Section 4 Section § Section §
Enit Total
Costo | Volumen Costo | Volumen Gosto | Volumen Costo
Houses hou, 1,500 15 22,500 1 1,500 3 45,000 136,508
Farm &
Orchard ha 411 6.3 3,005 1.1 525 0.3 143 9,158
Total 25,505 2,625 4,643 145,658
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