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A8. APPENDIX TO CHAPTER 8

There 1is no established theory for arriving at the load
carrying capacity of a bridge. Although it is the responsibility
of the MOP to establish load restrictions on structures, the
Study Team is including the following notes as backup data to
assist the MOP in its decision.

An evaluation of the capacity of the bridge can only be
obtained after taking into consideration the level of stresses,
the design conditions, the actual traffic and the physical
condition of the bridge.

The approach takes into consideration the following:
{1) Safety Factor for the Bridge.

This is coﬁputed as the ratio of the stress due to live load
to the yield stress minus the dead lecad stress. Thus:

r o= (fy - fd) / fl

where, fy = yield stress of the steel girder
fd = stress due to dead load
fl =

stress due to live load

Refer to Fig. A8-1

(2) Stress for BEvaluation of Stability of Bridge.

To evaluate the stability of the bridge, the stress to be
examined is calculated using the formula below.

f = fo x K1 x K2 x K3 x K4

Where: f = stress to be examined for the stability of
. bridge,

fo= calculated slress due to using design live
load for non-composite action,

Kl= See derivation below,

K2= coefficient for traffic CUHdltJOH

K3= coefficient for conditions of road surface

Kd= coefficient for other conditions to be
considered .

{3) Assumptions for derivation of coefficients

K1 is developed on the basis of stress obtalned by loading
test of the bridge, and by the following formula:
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K1 strains obtained from loading test

calculated strains using design load

Since there are no dala regarding an actual loading test on
the existing bridge, K1 is taken as 0.4 on the assumption that
there are no cracks between the steel girder and the concrete
deck slab as visually noted.

The stability study of 17 steel girders in Japan, shown in
Fig. A8-2 indicates that statistically, the girder will function
as composite section of steel girder and concrete slab to some
extent.

K2 can be obtained taking into account the actual traffic
conditions on the bridge. For the existing bridge, both lanes are
congested because a one-way system is applied in the morning peak
hours as verified by the survey results obtained in thc course
of the study.

The design live'load is applied on the basis of a seguence
of vehicles as in Fig AB-3. .

it is therecfore assumed that the load intensity under actual
traffic conditions is more severe than those of design load.
Based on the above context and on the short span lengths of the
bridge, a value of 1.1 is used for K2Z.

K3 is applied taking into account the condition of the road
surface on the bridge. Based on the findings shown in Table 8-
of the report, and considering the substantial presence of type
2 and type 3 cracks, & value of 1.1 is used for Ka3.

K4 is applied when the physical conditions on the bridge are
judged to be severe. Major vibrations were felt at the bridge
during the field survey. Steel structures deteriorate with age.
The existing bridge has been .in use for about 60 years, even
though rebuilt in the fifties. Considerations should be given to
fatigue stresses in the steel girders. Due to thesc
considerations, a value of 1.05 is used for K4.

(4) Evaluation of Stability

The product obtained by the multiplication of the K facfors,
is thus, 0.4 x 1.1 x 1.1 x 1.65 = 0.51.

Using the value of -754 as the live load stress under the
8 ton loading for non-composite action, -754 X 0.51 = - 386§
kg/cm2. (see Table B-8)

Under the dead load of the slab alone, the unit stress in
the top flange of the girder is -1,240 kg/cm2, while the unit
stress under the full dead load is -1,885 kg/cm2 (see Table 8-8).
Thus the difference is -645. Therefore -645 X 0.5% = - 329.
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fy = 2,400 kg/Zcm?® N Legend:
l
. 2 _ fy : yield strength
fa = 1,320 kg/cWL---—-!Z{Ié-i 1. 82 fa : allowable stress
fd : stress due to dead
fd PR A T | ro= fy-fd/tl load
i fl1 : stress due to live
fy - fd load
"""""""" |
Figura A.8-1 Relacidn Entre Tensiones
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“ The total dead load based on the above derivation is -1,240
- 329 = 1,569.The total dead and live load based on the above
derivation is:
- 1,569 -~ 385 = - 1,954 kg/cm2. This value is substantially
higher than the allowable value of - 1,320.

The safety factor for the evaluation of stability is
calculated: : _ .
r = (fy -fd)} / f1 or (2400 -1569) / 385 = 831 /385 = 2.16, This
is considered reasonable for the 8 ton load. However, the siress
due to dead load alone, - 1,569 exceeds the allowable stress of
1,320 kg/cm2. ' :

_ The safety factor, ratio, of the yield stress to the
combined stress, namely 2,400 / 1,954 = 1.22, This is
considerably smaller than the specified ratio of 1.8, and is
considered unacceptable.
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Tabla A.8-1 Pruebas de Resistencia del Hormigén (1)

NOMBRE D.EL PUENTE :  BIOBIO FECHM t 01-05-94

INSPECTCOR : H.LEIVA

UBICACION H P20 ENSRYO N@ H 1

ANGULO DE APLICACION : g° CORRECCION : 0
ne - VALORES MEDIDOS CORNECCION VALOR CORREQLDO VALOR APLICABLE

{bmi) (DL} (Dadi})
i 38 o 3 i
2 a6 0 6 46
3 43 0 43 43
4 . 44 0 42 44
5 44 0 44 44
6 37 0 37 37
1 37 o 1) 37
o a2 0 2 42
9 40 ' 0 ' 40 _ 40
10 .41 0 41 a1
1 40 0 40 A 40
12 44 : 0 44 44
11 41 1] a1 N AL
14 42 o 42 o 42
15 g 0 30 s
16 . 40 0 40 40
17 az o 42 42
18 40 o 40 ' 40
19 s ' 0 ' 44 44
20 w 0 40 40
VALOR PHOMEDIO 40.65 40.65

Promedio ds valores .corragidoa: Av = (1/20)SUM(DL) = 40.65
Intervalo de confianza . : 0.0Av s{D1)s 1,2Ahv : 32.51 s (D1} 5 48.77
Rasistencia bépica : Do = 40.6%
Resleptencia estimada (Kg/em?) ¢t F = 13 Do - 104 = 344 kg/emd
Tiempo de vida : 30 afios
Facter de correccltn por vida alfa {a) = 0.60
Resister\.cia astimada considorandce el factor de vida

Fn = a x F = 207 kg/cm?
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Tabla A.8-1 Pruebas de Resistencia del Hormigdn (2)

NOMBRE - DEL PUENTE : BIOHTIO FECHA H 01-05-94
INSPECTOR H H.LEIVA .
UBICACION t LOSA 1 ENSBYO N2 ¢ 2
ANGULO DE APLICACION : +90° CORRECCION :
N VALORES MEDIDOR CORHECCION VALOR CORREGIDO VALOR AéLxcana
(Dmi} (D1} {badl)
1 50 -3.9 46.1 46,1
2 52 -3.8 48.2 48,2
3 56 —5.7 52.3 52,3
4 49 -4.0 45.0 45.0
5 54 -3.6 50,4 50.4
3 50 -3.9 1621 46.1
7 44 -4.5 39.5 39.5
B 56 ~3.7 52.3 52.3
9 58 -3.5 54.5 54.5
10 58 -3.5 54.5 54,5
11 55 -3.7 52.3 52,3
12 55 -3.7 51.3 51.3
13 56 ~3.7 52.3 : 52.3
14 56 ~3.7 52.3 52.3
15 54 -3.6 50.4 50.4
16 54 <36 50.4 50,4
17 48 -4.1 43.9 " 43.9
14 50 -3.9 46.1 46.1
19 50 -3.9 46.1 46,1
20 52 -3.8 48.2 48.2
VALOR PROMEDIO 49.11 49,11

Promodic de valores corregidon:

Intervalo de confianza

Av = {1/20)5UM{D1})
0.0Av s(Di)}s 1.2Av :

49.11

39.29 s {Di) 5 58.923

Resistoncia béslca Do = 49.11
Reslstancia estimada (Kg/cm?) F = 13 Do - 184 v 454 kg/em2
Tiewpo de vida ) 38 afios
Factor de correcelén por vida : alfa {a) = 0,60
Repistoncla estimada considerande el factor de vida : )

Fn = a x F = 273 kg/cmi
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Tabhla A.8-1

Pruebas de Resistencia del

Hormigdn (3)

NOMERE DEL PUENTE _ :  BIORIO FECHA :. 01-05-94

INSPECTOR : H,LEIVA

UBICACION 1 P35 ENSAYO N2 : 3

CANGULO DE APLICACION ; Q° CORRECCION : O
Ne VALORES MEDIDOS connxcqion VALOR CORREGIDG VALOR AVLICADLE

{Dmi} {p1) (padl)
1 52 [ 52 52
2 52 [ 52 52
k] 40 0 40 40
4 45 0 45 45
5 52 0 52 52
6 47 0 Y] 47
7 46 o 46 45
a8 48 0 48 48
g 4B 0 46 48
10 49 0 49 49
11 4z 0 42 42
12 52 0 52 52
13 48 0 48 48
14 48 0 48 4B
15 44 0 a4 44
16 kY 0 kY: 38
17 36 0 36 36
18 37 0 37 37
19 42 ] 42 42
20 5 0 35 -
VALOR PROMEDIO 45.05 45.58

promedio de valores corrogidoa:

Intervaio de confianza

Resistencla baslca

Renistencia estimada (Kg/cm?)

Tiempo de vida

Factor de correccién por vida

.

Av = (1/20)suM{Dl)
0.8Av ${Di)< 1.2Av

Do
F = 13 Do - 184

]
H

I

"

" alfa (a) =

ntesietencia estimada considersndo ol factor de vida

Fn = a xF

-h1-

=

45.05

36.04 s (pl) 5 54.06
45.548

409 kg/cm2

KE:] afioa

Q.60

245 kg/cm?



Tabla A.8-1

Pruebas de Resistencia del

Hormigdon (4)

: 01-05-%94

NOMBRE DEL PUENTE H BIOBIO FECHMA
INSPECTOR : H.LEIVA
UBICACION H LOSh 2 ENSAYO N® H 4
ANGULCO DE APLICACION @ +20° CORRECCION
Re YALORES MEDIDOS CORRECCION VALOR CORREGIDO VALOR APLICANLE
({Dmi} (D1) {Dadi)
1 53 -3.8 49.2 4%.2
2 4B ~4.1 41.9 43.9
3 50 -3.9 46.1 46.1
4 16 -4.2 41.0 4i.0
5 50 ~3.9 46.1 46.1
G 54 ~3.6 50.4 50,4
7 54 -3.6 50.4 50 4
g 50 -3.9 6.1 46.1
9 54 -3.6 50.4 S50.4
10 50 ~-3.9 46.1 46.1
11 | 55 -3.7 '51.3 51.3 "
12 52 -3.8 48,2 40,2
13 49 -4.0 45.0 45.0
14 55 ~3.7 5%.3 51.3
15 54 -3.6 50.4 50.4
16 51 ~3.9 47.1 47.1
17 31 ~3.9 47.1 47.1
ig 51 -3.8 49.2 49.2
19 55 -3.7 51,3 31.3
20 48 -4.1 43.9 43.9
VALOR PROMEDIOQ 47.77 47.77
Promadio de valoras curraéidus: Av = [1/20}5iM(Di} = 47.77
Intervalo de conflanza : 0.BAv £(Di}s 1.2nv ig.22 s (Di) 5 57.32
Realetencla hésica Do = 47,77
Resistencla wsetimada (Kgfcw?} ¢ F = 13 Do - 184 = 437 kg/cm?
Tlempo do vida 30 afios
Factor de correccion por vida : alfa {a) = 0.80
Repintencia estimada considerando el factor de vida :
Fn = a X F = 262 kg/cmi




Tabla A.8-1 Pruebas de Resistencia del Hormigdn (5)

NOMBRE DEIL PUENTE H BIOBIO FECHA_ H 01-05--94

INSPECTOR i H.LEIVA

UBICACION H P45 ENSAYO Neo H 5

ANGULO DE APLICACION : (° CORRECCION :
He \.’J‘\LOI"ES MEDIDOS CORRECCION VALOR CO:RREGIDO VALOR ARLICANLE

(Dmi) - (D8 {padgl)
1 16 0 46 46
2 49 0 48 46
3 46 o 46 46
4 44 [+] T 44 44
5 a7 ] 37 37
6 42 ¢ 42 42
7 44 0 : © a4 .44
8 53 o 53 -
g 36 o 36 36
10 41 4] 43 43
11 42 _ 0 42 42
12 43 0 43 43
13 40 : 0 40 : 40
14 46 : 0 . .46 46
15 54 0 54 -
16 41 ' o a1 a1
17 47 0 47 47
19 35 0 35 35
19 35 : o 35 15
20 35 : o 15 35
VALOR PROMEDIO 42,92 ar.74

Promedlo de valores corregidea; Av = (1/20)5w{(pl)

= 42.92

Intervalo de confianza : 0.9hy s(Di)s 1.2Av : 34,34 = (Di} s 51.50
Resistencia bhésica H Do =  41.74
Rdninténcia optimada (Kg/fcmz) t F = 13 Do - 184 = 359 kg/fem?
Tiempo do vida : 18 afics
Factor de correcgién por vida s : alfa {a} = 0.60
Ronintencia estimada ceonslderande el factor de vida

Fn = ax F = 215 kgfem?
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"Tabla A.8-1

Pruebas de Resistencia del Hormigdn (6)

NOMBRE DEL PUENTE : BIOBIO FECHA H 01-05-94

INSPECTOR : H.EEIVA .

UBICACION 1 LOSA 3 ENSAYO N® : 6

ANGULO DE APLICACION : +90° CORREC_CION ]
N2 VALORES MEDIDOS CORUECCION YALOR CORREGIDO VALOR APLICAULE

(Dri} (B1) (padi)
1 60 “3.5 56.5 56.5
2 54 -3.6 50.4 350, ¢
3 49. ~4.0 45.0 45,0
) 51 -1.9. a7.1 47.1
5 - 52 -3.8 48,2 45.2
6 51 -3.9 47.1 47.1
7 55 ~3.7 51.3 51.3
8 .50 -3.9 46.1 46.1
g 44 -4.5 39.5 -
10 50 -3.9 461 6.1
11 406 -4.1 $32.9 43.9
12 51 -3.9 47.1 47.1
13 56 -3.7 52.2 . 52.3
14 54 -1.6 50,4 50.4
15 53 -3.8 49,2 £9.2
16 57 -3.% 53.3 53.3
17 57 -3.7 53.3 53.3
18 61 -3.1 57.9 57.9
19 60 -3.5 56.5 56.5
20 51 -3.9 a7.1 47.1
VALOR PROMEDIO 49,42 49.94 .

Promadic de valores correglides! Av = (1/20)SUM(D1) =

Intervalo de conflanza

t 0.8Av sS({D1}% 1.2Av :

Nesintencia bhéisica . Do =
Reasistoncia ostimada (Kg/cemd) 1 F = 13 Do -~ 184 o=
Tiempo de vida )

Factor deo correccién por vida : alfa (a)'=

Resiatencla estlmada consilderando el factor de vida

Fn = a x F =

54—

49,42
39.53 < (Di) s 59.30
49.94

465 kg/cmi
8 afios
0,60

2719 kg/cR?




Tabla A.8-1

Pruebas de Regilstencia del Hormigdn (7)

NOMBRE DEL PUENTE i BIOBIO FECHA H 01-06-94
INSPECTOR t H.LEIVA
UBICACION 1 PO ENSAYO N2 7
ANGULO DE APLICACION ¢ 0O° CORRECCION : O
NE VALORES HMEDIDod CORRECCION VALOR CORREGEDO VALOB APLICARLR
(Dm1} {p1) (Dadl)
1 38 0 35 38
2 28 0 26 2B
3 34 ¢} 34 34
4 46 o 46 -
5 50 0 40 40
6 34 0 34 34
7 36 ¢ 36 36
8 36 0 36 6
g 33 0 33 33
10 29 o 29 29
11 35 0 35 35
12 29 0 29 29
13 a7 0 37 17
14 35 o 35 35
15 36 o 36 36
16 39 0 39 39
17 34 a 34 34
18 11 0 31 31
19 30 o 30 0
20 33 0 13 13
VALOR PROMEDIO 34.65 34.05

Promedlo da valores corregldoa:

Intecvalo da vonflanza

Roglstencia bésica

Regietencla estimada (Kg/cm?) i

Tiempo de vida

Factor de correccldn por vida :

Resistencia estimada conelderando ol factor da vida :

Av = {1/20)8UM(D1)

0.0Ay <{Di)x 1.,2hv :

Do
F =13 Do - 184

alfa (a}

Fn=axF

-58-

h

b

a

=

34.65

27.72 s {D1) s 41.58
. 34,05

259 kg/cin?

ig alios

0.60

155 kg/omd




Tabla A.8-1

Pruebas de Resistencia del Hormigdbn (8)

NOMBRE DEL PUENTE H BIOBRTIO FECHA H 01-06-94
INSPECTOR : H.LEIVA :
UBICACION : LOSA 4 ENSAYO N2 H 8
ANGULCQ DE APLICACION +90e CORRECQION 3
N VALORES MFDIDOS CORRECCION VALOR CORBREGIDO VALOR APLICABLE
(Dwmi} (Di) {Dadl)
1 50 3.9 46.1 46.1
2 52 -1.9 48.2 48.2
3 ' 42 -4.8 37.2 -
4 59 -1.5 55.5 55.3
5 54 -3.6 50.4 50,4
6 49 -4.0 45,0 45.0
7 60 -3.5 55.5 56.5
8 50 -3.9 46.1 46.1
g 52 -1.8 48.2 49,2
16 650 -3.% 56.5 56.5
11 54 -3.6 50.4 50.4
12 51 ~3.9 7.1 47.1
13 54 -3.5% 50.4 ) 50,4
i4 54 -3.6 50.4 50.4
i5 53 ~-3.8 49.2 49,2
16 40 ~4.1 43.9 43.9
17 48 -4.1 43.9 43.9
i6 49 -4.0 45,0 45.0
19 53 -3.8 49.2 49.2
20 55 -3.7 51.3 51.3
VALOR PROMEDIO 48.53 49.12

Promedio de valeres corregldos:
1 0.BAv s(D1)s 1.2av !

Intervaleo de conflanza
Rosistoncia bésilca
Reslstoncle estlmada (Kg/em?)
Tiempo do vida

]

Factor de correcciém por vida
Noointoncla eetimada considerando ol factor do vida @

Av =

(1/20)sUM(Di}) =

Po =

F = 13 po - 184 -

alfa (a) =

Fn=ax P =

-56-

48,53

38.82 < {D1) s 58,24
49.12

455 kg/emad

k1 ahoa
G.60

273 kg/om?




Tabla A.8-1

Pruebas de Resistencia del Hormigdn (9)

NOEBRE DEL PUE.NTE ¢ . DBIOBIOQ FECHA H 01-06-94

INSPECTOR : H.LEIVA

UBICACION : P88 ENSAYO N2 : 9

ANGULO DE APLICACION : [0 CORRECCION : O
Ne VALORES MEDIDOI CORRECCION YALOR CORRRGIDO VALGR APLICABLE

(Dmi}) (ry) {Dadi)
1 45 o 45 -
2 39 0 39 39
3 6 0 6 36
4 36 0 36 6
5 37 0 37 37
& 42 o 42 42
7 36 o 36 36
8 36 0 6 36
3 37 0 37 37
10 40 0 40 40
11 41 0 41 4
12 35 0 35 35
.13 31 G 31 31
14 20 0 e 20
15 iz 1] 3z iz
16 30 0 30 kT
17 36 [ 6 36
i8 37 0 a7 a7
19 28 0 20 -
20 13 o 33 33
YALOR PROMEDIO 35.85 15,77

Promedio do valores corregldos:

Intervalc de conflanza
Resistencia bésica
Regsistencla estlwada (Kg/cm?}

Tiempo de vida

Factor de correcclén por vida :

Av = {1/20)SUNM(D1)
0.8hv S(D1)s 1.Zav i

Do
F = 13 Do - 164

alfa {a}

Reaintancia ostimada considerando el factor de vida :

fn = a x F

~5F

=

15,85
26,60 < (Di) s 43,03
35,77

2081 kg/cm?
a8 aflos
0.60

i69 kg/cm?
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A9, APPENDIX TO CHAPTER 9

A.9-1 Construction Methods
(1) Manufacture of Prestressed Concrete Girders

Two units of portal cranes shall be provided to carry out
the manufacture and handling of the prestressed concrete girders.
The prestressed concrete girders will be manufactured at the site
and moved onto the bridge to be handled by the launching system,

(2) Prestressed Concrete Girder Ercction

One set of launching system will be provided at each end
of the bridge to be used for the erection of the prestressed
concrete girders. The launching system will move position as the
erection proceeds. See Fig. a.9-5% for Girder Launching System.

(3) Temporary Bridge(s)

The construction of the bridge foundation will be carried
out by rechanneling the river water and the creation of a dry
area to be used for foundation construction. Rechanneling the
river would create constriction in the channel which would divert
the water to the other side. Short temporary bridge(s) are
anticipated to be needed over the deep water, or in case of
urgency to accomplish foundation work to progress the work. These
bridge lengths will be provided for in the estimates and will
depend on water conditiong, and construction stages.

Depending on the alternative selected, provisions for short
lengths of temporary bridge(s) will be made in the estimates.

See Fig.a.9-6 for General Details of Temporary Bridge.
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(4) Structure Excavation

In general it is anticipated that the structural excavation
will be carried out in dry areas created where the river is
diverted. Most of the structural excavations will be done by open
cut method using backhoe. Braced cofferdams may be used to create
a working environment for the construction of the foundations
particularly where the water is deep.

(5) Foundations

In the construction of  the temporary bridge(s),
particularly where the water is deep, braced cofferdams may be
used to create a working environment for the construction of the
foundations, including the placement of the piles and the pile
cap. Steel pipe piles, cast-in-place concrete piles and open
caissons will be considered and compared for use in the
foundations of this bridge.

A.9-2 Construction Schedule

ACTIVITY . DURATION
1. Mobilization Two months _
2. Pile Driwving for 42 minutes per pile including
Temporary Bridges welding _
3. Sheet Piling ' 19 minutes per section including
extraction : '
4. Cast-in-Place Pile 320 minutes per pile for excavation

Time for placement of reinforcement
and concreting is absorbed in this
: activity. _ :
5. Substructures 45 days per pier, however, 6 piers
can be constructed simultaneously
using assembly line technigues.

6. Manufacture of One team working for 23 daysper one
PC Girders : girder. (two teams needed).
7. Launching Girder Two sets of launching girders. Each

launching girder can handle 54 ton
per day. (One prestressed concrete
girder weighs up to 78 tons.

8. Deck Slab and Four teams ¢an construct 20 mZ per
Cross beam day per team. _

9. Bridge Surface & Two teams can complete 2.5 m of
Accessories . bridge per day per teanm.

10. Retaining Wall 20 m3 concrete placement per day

11, Concrete Pavement 1,250 m2 per month

12. Rechanneling of River Approximately one month for four

bulldozers.

For tentative Construction Schedule for the four
alternatives, see Table A.9-1.
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A.9-3 Construction Costs of the Four Alternatives

The total construction costs for the various alternatives
developed during the preparation of the Interim Report were:

.C. F.C. Total Total
Ch.$ us ¢ Ch.$ Us s
Millions X1,000 Millions XI1,000

Alternative 1 20,515 13,928 26,518 61,527
Alternative 2 20,396 13,611 26,262 60,934
Alternative 3 19,831 13,522 25,659 59,534
Hlternative 4 22,508 15, 268 29,089 67,491

L.C. means Local Costs expressed in Millions of Ch §.

F.C. means Foreign Costs expressed in Thousands of US §

Total cost is the sum of the L.C. and F.C. and is expressed in
Millions of Ch $ or Thousands of US §, at the rate of

Ch $ 431 = Us s 1.00

Refer to the following for related data.

Table A.9-2 Construction Costs for Alternative Routes.
Table A.9-3 Direct Construction Costs.

Table A.9-4 Summary of Quantities.

Table 12-4 List of Unit Prices for Work Items.
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Tabla A.9-2 Costos de Construccidén de las
Rutas Alternativas(l)

{1) ALTERNATIVE 1 - EXISTING BRIDGE ROUTE

DESCRIPTION Juntr  |ouamTITY | AMOUNT REMARKS !
R B B o o (ENENE— |
f | ! $ Min Us $1000 ]
_____________________________________________________________________________________________ !
1. DERECT COST | | |
Road construction Jin2 [ 25690 | 1581 1426
Retaining wall |m3 | 13946 | 1264 596
Substructure |pier | 52 | 3593 3229
Superstructure {mz | z73ez | 4321 2986 |carriageway
Siib-total | | f 10759 8336
2, GENERAL EXPENSES |% | 20 | 2152 1667 |0.20x1
3. CONSTRUCTION COST ] } ] 12911 10003 |142
4. ENGINEERTNG COST K] | 9 | 1033 800 |0.08x3
______________________________________________________________________________________________ i
5. CONTINGENCY Is ] 10 | 1291 1000 |0.10%3 !
6. IVA fs ] 18 | 2742 2125 |(3+445)x0.18
7. LAND AQUISITION | | | 2537 o |
S | | { _ I
TOTAL CONSTRUCTION COST | ] | 20515 | 13928 |3+44546:7 ]
{(2) ALTERGATIVE 2 =~  CHRCABUCO ROUTE
DESCRIPTION junze  fouareiTy AMOUNT REMARES }
_______________________________________________ |
| $ M1l us %1000 |
______________________________________________________________________________________________ !
1. DIRECT COST | i
Road construction |m2 19630 | 1476 1It71
Retaining wall {m3 10650 927 508
SubBtructure fpior 54 3776 3352 [
Superstructure |m2 28612 4510 3114 |Carriageway |
Sub-total | 10689 8146 :
2. GENERAL EXPENSES [» | 20 | 2138 1629 |0.20x1
3. CONSTRUCTION COST [ | | 12827 9775 [1+2
4. ENGINEERING COST Y | 8 | 1026 782 |0.08x3
5. CONTINGENCY |+ I 10 | 1283 978 |0.10x3
Rt L L
| 6. 1Iva [% ] 18 | 2724 © 2076 |{3+445)x0.18
7. LAND AQUISITEION | | | 2535 o
| I ! ;
TOTAL CONSTRUCTION COST i | | 20195 | 13611 |3144546+7 ]

OO m S M e T E T D T S ST IS I S DT M e T e R 2 X T ST N O R T S AR S M T R M R N R NN A TS s s
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Tabla A.9-2 Costos de Construccion de las
Rutas Alternativas(2)
(3) ALTERNATIVE 3 - LOS CRRRERA B ROUTE
DESCRIPTION URIT |QUANTITY | AMOUNT REMARES
I VY DR
| J $ Mi1) Us $1000
___________________________________________________________________________________ .
1. DIRECT COST | |
Road conatruction m2 | 1esi0 | 1430 1180
Rotaining wall m3 | 4490 | 410 246
Substructure plar | 58 | 4056 3308
Superstrocture m2 ! 30744 | 4669 3362 {carriageway
Sub-total f | 10766 8093
1619 ]0.20x1
9712 |1+2
777 |0.08x3
971 |0.10x3
2063 | (3+4+5)x0.10
o
13522 |3+4454647 |
{4} ALTERNATIVE 4 - 1LOS CARHERA A ROUTE
DESCRIPTION jusiT [ouanTiwy | AMOUNT | REMARES
I | oo [--m e
| | [ $ Hill Us $1000
1. DIRECT COST | | |
Road constructlon [m2 1 10400 | 975 174
Rataining wall {ma } 3190 | 855 476
Substructure Ipier | 71 | 5248 IBBO
Superstructure |m2 | 37042 | 5818 4008 |Carriageway
Sub-total | ] | 12897 9138
2. GENERAIL EXPENSES |+ i 20 | 2579 1828 [0.20x1
3. CONSTRUCTION COST I | i 15476 10966 [1+2
4. ENGINEERING COST I% | g i 1238 877 [0.008x3
5. CONTINGENCY EY i 10 | 1548 1097 [0.10x3
6. IVA [% ] 18 | 3287 2329 |{3+4+45)x0.18
7. LAND AQUISITION | i [ 859 o
_ : | I I
TOTAL CONSTRUCTION COST I | | 22508 | 15268 |3444546+47 ]
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Tabla A.9-3

KALTERNATIVE 1 -

Costos Directos de Construccidén (1)

EXISTING DRIDGE ROUTE

ROAD CONSTRUCTION
Cutting

Filling

Prainage ditch
Dralnage pipe
Subhane

Concrote pavement
Curb

Median

Guard rail
Marginal atrip
Interlocking
Illumination
Signal

Demollitiocn of concrete

Sewarage work
Electrical work, Tal

utilition, Cas & Water

m2
each
sat

110440
54300
5580
109
20095
25690
21810
4800
3550
27410
27005
211

2
7020
2165
2165

2. RETAINIHNG WALL

Structure excavation .
800

cast in-aitu plle
Formwork for footing
Formwork for .atem
Re-bar for footing
Ra-bar for atem
Concrate for footing
Concrete for stem

3. SUSSTRUCTURE
Structure excavation
Sheet piling
Temporary bridge
Caat In-eitu pile
Formwork for footing
Formwork for stem
Re~bar for footing
Ru-bar for aten
Concrete for footing
Concrete for atam
Rachannel of river
Rivar bank

24140
3020
5300

19380

255
457
5130
8810

36585
3660
210
12240
3610
19255
837
1731
11924
17407
lgeon
500

SUPERSTRUCTURE
PC girder

Crops beam
Launching work
Deck slab
Expansion joint
Bearing

Bridge railing
Illumination
Road eigna

d.

each
each
each

URIT COosT
Pesos {§) | us (§}
f
213,64 2,68
1136,36 3,91
32600, 00 12,50
50181, 82 34,55
3400, 00 3,3
13348,54 2,97
3i81,82 1,82
181,82 1,82
10600, 00 3,27
14,55 0,41
5600, DO 7,40
331000, 00 160,00
12350000, 00 1500, 00
15600, 60 24,10
800DO, 00 46, 40
5160, 00 4,00
80008, 00 51,00
|
A
5490, 91 4,97
56104, 00 67,00
5454,55 1,38
7090,91 2,73
435455, 55 54,55
513636,36 62,73
30418, 10 12,64
33415,10 23,35
|
8800, 00 7,22
. B86,67 169,97
143225,31 2024,95
70117,00 83,01
5454,55 1,36
7090, 91 2,73
435455, 55 54,55
513636,36 62,73
30415, 10 12,64
13415,00 23,35
0,00 36,00
1745, 45 12,82
i
5104976,58 4063,16
1797010, 61 668,32
261433, 49 673,15
31783,01 12,58
290%,09 62,73
254545, 45 104,55
11080,91 13,82
331000, 00 160,60
11400080, 00 1400,00

AMOUNT
$ Mill us 31000

23,59 295,98
61,70 212,11
194,95 74,75
6,02 3,46
66,32 66,51
342,92 76,30
69,40 39,69
15,27 B, 74
38,50 11,61
0,40 11,24
183,63 1399, 84
69,84 33,76
24,70 3;00
109, 51 169,18
173,20 100, 46
11,17 8,56
190,52 110,42
1580, 66 1425,90
132,55 119,98
169,42 202,34
28,91 7,21
137,42 52,91
111,04 13,91
234,73 28,67
156,03 64,04
294,239 205,71
1264, 49 695,57
343,07 281,47
T 3,25 622,09
3o, 08 425,24
858, 23 1016,04
19,69 4,91
136,54 52,57
364,48 45,66
892,19 108,96
362,67 150,72
581,65 406,45
0,00 108, 00
0,87 6,41
3592,71 3228,52
2230, 87 1775,60
352,21 130,99
114,25 794,17
1292,93 511,75
3,64 7B, 41
206, 44 B4,79
72,98 90,94
35,74 17,76
11,40 1,40
4321, 46 2985, 81
1075%,32 8335, 80

102
104
EL0)3
362
4024401
406
500
500
501
503
504
506
507
204

501+605
707
a0l
604
805
806
5094811
310+812

6034605
607 :
|s09
|708
803
804
805
806
|609+BL1
je1oss12
105

900

1100
1000
1200
1302
1304
1306
506
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Tabla A.9-3 Costos Directos de Construccién (2)

ALTERNAMTIVE 2 -~ CHACRRUCO
i DESCRIPTION UNIT|QUANTITY UNIT COST AMOUNT REMARKS
Pasos ($) i usg (4} $ MI111 us $1000
1. ROAD CONSTRUCTION f
Cutting m3 §2890 213,64 2,68 9,16 114,95 {102
Filling m3y | 44000 1136,36 1,91 51,02 175,56 [104
brainage ditch m 5880 32600,00 12,50 191,69 73,50 |3c1
Drainage pipe m g5 50101, 82 34,55 5,72 3,28 |102
Subbase m3 19925 3400, 00 3,31 67,75 65,95 [4021401
Concreta pavemont m2 19630 13348,54 2,97 262,03 58,30 [406
Curb m 18580 3181, 82 1,02 59,12 33,82 |s00
Madian ™ 4810 3181,82 1,82 15,30 8,75 |500
Guard rail m 3110 10000, 60 3,27 31,10 10,17 {501
Marginal strip m 27440 14,55 0,41 0,40 11,25 503
Intorlocking w2 27250 6800, 00 7,40 185,10 201,65 504
Illumination sach 332 331000, 00 160,00 109, 89 53,12 506
signal sot 2 12350000, €D 1500, 00 24,70 3,00 }3907
Demolition of concreta mi 5000 15600, 00 24,10 90,46 133,768 | 204
Sawarage work m | 2120 89000, 00 | 46,40 169,60 98,37
Electrical work, Tal. m | 2380 5160,00 | 4,60 12,28 9,52
Utilition, Gas & Water m | 2165 88000,00 | 51,00 190,52 110,42
SUBTOTAL-: f ] | I 1476, 06 1171,38
2. RETAINING WALL | . :
Structure excavation |3 19780 5490,91 4,97 108,61 90,31 |601+605
Cast in-situ pile 8CO |m 1870 56100, 00 67,00 104,91 125,29 |707
Formwork for [coting. | m2z 3820 5454,55 1,35 20,84 5,20 [803
Formwork for stem fm2 15040 7690, 91 2,73 106,565 41,05 {804
Re~bar for footing It 171 435465, 55 54,55 74,46 2,13 {805
Re-bar for stem |t 324 513636,36 62,73 166,42 20,32 |sos
Concraete for [coting im3 3720 30415, 1¢ 12,64 113,14 47,02 |sogia1l
Concrete for stem |m3 6930 33415, 10 23,15 231,57 161,62 |B10+812
SUBTOTAL | ] | | 926,59 508,34
3. SUASTRUCTURE |
Structure excavation {m3 40185 88006, 00 1,22 355,39 291,58 |603:605
Sheet piling w2 3660 886,67 169,97 3,25 622,09 }607
Temporary bridge m 210 1£3225,31 2024,95 30,08 425,24 609
Cast in-situ . plle m 13200_ 70117,00 83,01 I 925,54 1095,73 {706
Formwork for footing mz 3760 5454, 55 1,36 | 20,51 5,11 |e03
- Formwork for stem m2 20105 7050,51 2,73 142,56 54,689 |B04
Re-bar for footing t 072 435455,55 54,55 379,72 47,57 |05
Re-bax for stem t 1817 513616, 36 62,73 933,28 113,98 |80&
concrete for footing w3 12404 10415,10 12,66 377,27 156,79 |809+811
Concrete for stem m3 18187 33415,00 23,35 §07,72 424,67 |B1o+812
Rechannel of river m 3000 0,00 36,00 8,00 108,00 |105
River bank m2 500 1745,45 12,082 0,87 5,41
SUBTOTAL | | | | 3776, 18 3352,05
4. SUPERSTRUCTURE
pC girder each 455 5104976, 58 4063,16 2322,76 1848,74 900
Crosa beam éach 204 1797010, 61 668,32 366,59 136,34 [1100
Launching work each 455 261433,49 673,15 118,95 306,26 | 1000
Deck alab m2 42150 31783,01 12,58 1339,65 530,25 |1200
Expansion joint n 1300 2909,09 62,73 3,78 81,55 |1302
Bearing aach 910 254545,45 104,55 231,64 95,14 1304
Bridgs railing m 6340 11050, 91 13,02 76,97 95,91 11306
Illumination each 117 331000,00 160,00 18,73 18,72 }506
Road. signs L.S. 1 11400000, 00 1400, 00 11,40 1,40
SUBTOTAL H ] | ] 4510, 48 3114,33
TOTAL i I | | 10689, 31 B146,10
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Tabla A.9-3

ALTEREATIVE 3 -~ LOS CARRERA

B

Costos Directos de Construccién (3)

ROAD CORSTRUCTION

Cutting

Fililng

Dralnage ditch

Drainage pipe

Subbasa

Concrete pavement

Curh

. Median
Guard rail
Marginal strip
Interlocking
Illumination
Sigunal :
bemolition of corcrata
Sowgrage work
Electrical work, Tel.
Utilities, Gas & Water

2, RETAINING WALL
dtructure excavation
Cast in-situ plls
Forrmwork for footing
Formwork for stan
Re-bar for footing
Re-bar for stenm
Concrete for footing
Concrate for stem

800

3. SUBSTHUCTURE
Structure excavation
Sheot piling
Tapporary bridga
Cast in-situ pile
Formwork for footing
Form<ork for atem
Re~bar for footing
Re-har for stem
Concreta for footing
Concrete for pten

~ Rechannel of river
Rivar bank

4. SUPERSTRUCTURE
‘PC glrder
Crosa baan
Launching work
Deock slah
Expansion joint
Bearling
Bridge railing
Illumination
Road ajigns

UNIT CosT
Papos ($) | us (%)
213,64 2,68
1136,36 3,01
-32600, 00 12,50
60181, 62 34,55
3400,00 1,3
13346, 54 2,97
‘3181, 82 1,82
3181,82 1,82
10000, 00 3,27
14,55 0,41
6600, 00 7,40
331000, 00 160, 0D
12350000, 00 1500, 00
15600, 00 24,10
80000, 00 46,40
5160, 00 4,00
i . 88000, 00 51,00
! i
: |
5450, 91 4,97
56100,00 67,00
5454,55 1,36
7090, 91 2,73
435455, 55 54,55
513636,36 62,73
30415,30 12,64
| 33415,10 23,35
| |
8000, 00 7,22
086,67 169,57
143225,31 2024,95
70117,00 83,01
5454,55 1,36
7090, 91 2,73
435455,55 54,55
| 513636, 36 62,73
30415, 10 12,64
33415,00 23,35
0,00 36,00
| 1745,45 12,82
| .
| 5104976,58 4063,16
| 1797010, 61 668,32
| 261433,49 673,15
i 31783,01 12,58
| 2903,09 52,73
| 254545, 45 104,55
[ 11090, 91 13,62
| 331000, 00 160,00
| 11400000, 00 1400, 00

~69-

AMOUNT
$ Hil US  $1000

13,93 174,79
50,45 173,60
188,75 72,38
4,51 2,59
65,03 63,30
251,09 55,87
59,95 34,29
15,85 9,05
52,10 20,31
0,40 11,27
187,54 204,09
105,26 ’ 50,68
24,70 3,00
72,23 | . 111,58
151,20 87,10
11,04 8,56
166, 32 $6,39
1430,35 1i79,66
44,37 40,16
71,01 85,76
8,51 2,12
45,31 17,44
28,74 3,60
66,26 8,09
46,54 18,34
96,91 69,12
410,44 245,63
379,85 311,65
3,25 522,94
15,04 212,62
992, 86 1175, 42
22,04 5,49
154,12 59,34
408,02 51,11
1015, 45 124,02
405, 55 168,54
658, 84 460,39
0,00 106,00
0,87 6,41
2506, 54 1995,01
395,34 147,03
128,36 330,52
1448,35 573,27
4,07 87,82
249,96 102,67
83,18 103,65
42,04 20,32
11,40 1,40

102
104
301
302
402+ 401
406
500
500
501
503
504
506
507
204

6014605
707
803
o4
805
806
609+611
8104012

t£034605
607
609

106

803

a0é

605

806
800+811
8104012
105

900

11c0
1060
1200
1302
1304
1306
n06




Tahla A.9-3

ALTERNATIVE 4 -

1. ROAD CONSTRUCTION
Cutting
Filling
prainage ditech
bralnage pipo
Subbase
Concrate pavoment
Curb
Medlan
Guard rail
Harginal aetrip
Interlocking
Illumination
"S5ignal
Damolition of concrete
Sewerage work
Electrical work, Tal.
Utilities, Gas & Water

2. RETAINING WALL
Structure excavation
Cast in-epitu pile, BOO
Formwork for footing
Formwork for stem
Re-bar for footing
Re-bar for sten
Concrete for footing
Concrate for stem

[3. SUBSTRUCTURE
Structure excavation
Bhaoot plling
Temporary brldge
capt in-situ pile 1000
Formwork for footing
Formwork for stec
Re-bar for footing
Re-bar for stem
Concrate for footing
Concrate for stem
Rochannel of river
River bank

4. SUPERSTRUCTURE
2C gircder
Croge beam
Launching work
Deck alab
Expansion joint
Bearing
Bridga rafling
Illurmination
Road signa

LOS CARRERA

each
eot

m2

213,64
1136,36
32600, 00
60181, 82
3400,00
13348,54
3181,82
3181,02
10000, 00
14,55
6600,00
331000, 00
12350000, 00
15600, 00
80000, 00
5160,00
88000, G0

5490, 91
56100,00
5454,55
7090, 91
£35455,55
513636, 36
30415%, 10
33415, 10

8800, 00
806,67
143225,31
70117,00
5454,55
7080, 91
435455,55
513636, 36
30415, 10
33415,00

5104976,58"

1757010, 61

261433,49 .

31783,01
2909, 09
254545,45
11090,91
33i000,00
11400000, 00

1,62
3,27
0,41
7,40
166,00
1500, 00
24,10
46, 50
4,00

[+
]
-
w3t
w

4063,16
668,32
673,15
12,58
62,73
104,55
13,82
160,00

1404, 00

Costos Directos{de Construccidén (4)

0,47
63,00
140,51
1,50
35,34
130,82
49,06
11,77
44,50
0,32
150,96
73,40
24,70
30,42
a7,20
6,27
106,92

5,87
216,77
51,88

2372,89
181,78
393,12
685,86
104,13
122,11
122,17

24,80
1,40

‘|810s822

102
ic4
301
30z
402+401
406
500
500
501
503
504
506
507
204

6014605
707
an3a
B804
6505
BOG
8094011

503+605
607
609
706
803
B80&
805
B8O
809+811
810+812
105

200

1100
1000
1200
1302
1304
X306
506
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Tabla A.9-4

ALTERNATIVE 1 ~ EXISTING BRIDGE ROUXE

i BESCRIPTION UNI'T|WIDERING
at .
CORCEP.

1. ROAD CONSTRUCTION
Cutting
Filliag
| Drainage ditch
| brainage pipe
Subbase
Concrete pavemant
curb
Median
Guard rail
Marginal atrcip
Interlocking
Illumination
Signal
Demolitlon of concrete
Sewerage work
Electrical work

Utilities, Gam & Water

2. RETAINING WALL
Structure excavation
Well point
cast in-situ plle 800
Forimwork for footing
Formwork for estem
Re-bar for footing
Ro-har for stet
concreta for footing
Conerete for stem

3. SUBSTRUCTURE
structure excavation
Sheot plling
Tamporary bridge
Ccast in-situ pile
Formwork for footing
Formwork for stem
Re-bar for footing
Re-bar for atam
Concrete for footing
Concreta for etemn
Rechannal of river
River bank

SUPERSTRUCTURE
PC girdar

Cross boam
Launching work
Deck nlab
Expanslon jolnt
Baaring

Bridge ralling
Illuminatlion

4

m2
each

iso0

260
25
B840
2400
520
130

Sumario de la Cantidades(1)

GRAVITY ]FRYORER
- WALL - |SECTION
SECTION at
at CONCEP,
CONCEP.
2000
160
600
2000
320 1530
80 255
320
480 1530
480 1530
5
360
80
ao | 255
80 |

2160
2300
640

150
1500
| 2100

RETAINING | FILLING | BIOBEO
WALL SECTEION ] BRIDGE
SECTION at
at CONCEP.
CCHCEP.
1875% 22670
300 450
1125 1685
17150 1690
600 900 8400
15¢ 225 1400
800 1350
200 900 8400
S0P 1350 8400
10 15
150 255
150 255
150 255

SECTIOH
at
SnPEDRG

560
470

1250
1250

390
40
1400

1210
26

at .
Sn PEDRO

a4800
10200
1240

2970

2970
2480
620
940
3720
31z0
42

1040

240
255

17
17
167
234

300

WIDENING| TOTAY
at
Sn PEDRO
23840 110440
’ 54300
3100 5980
75 100
11625 20005
11630 25690
6200 21810
1550 4600
: 3550
9300 27410
9300 27005
104 211
2
5040 7020
1550 2165
1550 2420
1550 2165
9600 25450
3020
8320 19380
1600 5300
120 457
50 255
4000 8810
1600 | 3130
i |

38983

3660 |

21c |
12240
19255
3610
1737
837
17407
11924
3000
500

|

437
196
£37
40680
1250
811
6500
i 111
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Tabla A.9-4 - Sumario de_ia Cantidades(z)

ALTERKATIVE 2 - CHACABUCD

DESCRIPTION URIT [WIDENING |GRAVITY |FRYONER|RETAINING|DIOBIO [FILLING|INTER - WIDERING TOTAL
at CONCEP. |CONCEP., WALL. |BRIDGE [SnPEDRO|SECTION at
CONCEP. : CONCEP. at. Sn  PEDRO
SnPEDRO

1. ROAD CONSTRUCTION
cutting 3 2250 20150 20490 42890
Filling m1 2250 30750 1700 | 10200 44900
brainage ditch n 400 180 900 4080 1160 27860 5880
Drainage pipe m 25 10 a5
Subbaan m3 1500 680 3380 1245 2785 10355 19925
Concréte pavemant m2 1500 680 3300 1250 2470 10350 19630
Curb m 800 360 1040 1600 5880 850 2320 5520 18580
Hedian m 200 © 90 260 . 450 1470 . 380 580 1380 4810
Guard rail m . 350 1800 50 500 ] | 3110
Marginal strip m 1200 540 1560 2700 8820 860 3480 8280 : 27440
Interlocking w2 1200 540 1560 2700 8020 1190 2960 8280 27250
Iilumination each 14 6 o 124 26 40 22 332
Signal sat 2 2
Demolition of cancreta|ml 200 410 | 4490 5800
Sewerage work ] 200 90 456 H 1380 2120
Electrical work " 200 90 260 450 | I | 1380 2300
Utilities, Ges & Water|m 200 90 450 | | J 1390 2120

SYBTOTAL I i [ ! | I i I ! i !

2. RETAIRING WALL | | | }
Structure excavation. |m3 | 1080 11260 . 7440 | 19780
weil point m | | :
Cant in-situ pile 800 |m 1780 | 1780
Formwork for footing |[m2 940 7650 6450 | 15040
Formwork for sten m2 180 2400 i f 1240 | asz0
Re-bar for footing t 14 215 | | 95 | 324
.Re-bar for stem t 3 125 | 40 | ] 171
Concrate for footing |[md 450 3380 | 3100 | 1 s930
Concrote for stem m3 180 2300 | 1240 | ] ] 3720

3. SUBSTRUCTURE | i |
Structure oxcavation |m3 4410 29930 1045 | | | 40385
Sheet piling m2 1660 } | | 3850
Temporary bridge ™ ‘210 | | | 210
cast in-situ pile 1000|m I 2590 | 10320 290 | I 13200
Formvwork for footing {m2 | 2300 | 17550 255 | | 20105
Formwork for stam m2 640 | 3056 70 3760
Re-bar -for footing t 150 | 1650 17 1017
Re-bar for stem 150 | 705 17 | 872
Cenerete for footlng m3 1500 | 16520 167 | 18187
Concrete for atem 13 2100 | 10070 234 12404
Réchannel of river m | 3000 3000
River bank m2 i 500 ] 500

SUBTOTAL ! ; i | | | I | f i I I I

4. SUPERSTRUCTURE | | | |
PC girdar aach | 72 | | a7e | 5 455
Cross beam sach | iz | | 168 | 4 204
Launching work asch | 72 | | s | s 455
Deck slab m2 | 5980 | | 3se7o | 300 | 42150
Expansion joint n | 220} { 1050 | 30 | 1360
pearing aach | 144 ] [T 10 910
Bridge raillng - m | 960 | | s5e80 | 80 6940
Illumination each | 17 | | 58 | 2 117
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Tabla A.9-4

| DESCRIPTIOR

1. ROAD CORSTRUCTION
Cutting

Filling

Drainags ditch
bralnage pips

Bubbase

Concrets pavemant
Curb

Median

Guard rail

Marginal astrip
Interlocking
Illumination

Signal

Damolition of concrete
Sewerage work
Electrical work
ytilities, Gas & Water

2. RETAINING WALL
Structure excavation
Hell point

cast in-situ plle 800
Formwork for footing
Formdork for stem
Re-bar for footlng
Re-bar for stem
Cancrete for footing

| concrete for stem

SUBSTRUCTURE
Structure excavation
Sheet piling
Temporary bridge
Cast in-situ pile 1000
Formwork for footing
Formsork for stea
Ra-bar for footing
Re-bar for etem
Concrete for footiog
Concrete for atem
Rechannel of river
Rivor bank

3.

4. SUPERSTRUCTURE
PC girder

Crops bean
Launching work
Dack s8lab
Expansion joint
Bearing

Bridge ralling
Illumination

|m2

=

WIDENIRG
at
CORCEP.

2370

420

1580
15080

21¢

GRAVITY
WALL
SECTION
at
CONCEP.

2000
160

600
6CO0 -
320

FRYONER

SECTION
at

CONCEF.

1000
250

1500
1500

nIi0BIO
BRIDGE

6440
1610

9660
9660
106

B4ad

RETAINING |FILLING
WALL |sECTION
SECTICOR at
at  |CONCER.
CONCEP.
10500 | 19400
280 880
1055 3300
1050 | 2300
560 1760
140 a40’
560 1760
840 | 2640
B4D 2640
10 o
140 440
140 440
140 440
3760
1280
2640
840
75
44
1160
a0

2550
23100
640
150
150
1500
2100

—73-

Sumario de la CantidadeS(S)

FILLING|INTERSECTION
SECTION at
©oat Sn  PEDRO
SnPEDRO
|
| : 49100
2300 10200
110 1240
1960 2975
1960 2670
1360 2480
590 640
90 3480
1360 3720
1860 3120
40 42

290
255
10
17
17
167
234

WIDENING | TOTAL |
at
Sn PEDRO
13750 65220
44400
2040 5790
50 75
7655 19125
7650 10810
4000 18840
1020 4980
6210
5120 27580
6120 27480
68 318
2
3315 4630
1020 1890
1020 2340
1020 1890
3360 8080
0
1280
2910 £390
560 1560
42 129
17 66
1400 2960
560 1530
| | i
|
| 43165
3660
105
14160
21735
4040
1977
3311
19717
13334
3000
500
i
i
| 491
| 220
| 491
| 45570
| 1400 |
1 9g2
| 7500
[ 127




Tabla A.9-4 Sumario de la Cantidades{(4)

ALTERNATIVE 4 - LOS CARRERA A

DESCRIPTION lumrlwmmmc GRAVITY |FRYONER|RETAINING|FILLING|BIOBIQ |RETAI ~|INTERSECTIGN| RETAI- TOTRL |
at WALL |SECTION| WALL |SECTION|BRIDGE |RING BRIDGE HING |
COMCEP. |SECTION | &t | sECTION | at WALL WALL |
at CONCEP. at  |CONCEP. SECTION SECTION
COHCEP. CONCEP. | at at
| SnPEDRC Sn PEDRO
_________________________ VU (RSSO VISR RIS PUSREUSIONT PRSQRUSSS JUPUSIUUY JORHSSRNS PSS SNUSRY PR UNSY SR SR ————
i. ROAD CONSTRUCTION |
Cutting w3 2190 | 2190
|  Filling [LE] 2500 | 19750 § 23180 |- 8330 10710 55440 |
| Drainage ditch m g0 200 | 00 | 1840 340 1240 4310
pralnage pipo m 25 | 25
Subbans m3 1460 755 1125 | 3455 1275 2325 10395
Concrete pavemant w 1460 750 1130 3450 1280 2330 | | 10400
curb ™ 760 400 980 600 1640 7440 6B0 840 1860 | | 15420
Median m 195 100 245 150 460 1660 170 210 310 3700
Guard rail a ’ 400 600 1840 680 930 £450
Marginal atrip ] 1170 609 1470 900 2760 11160 i¢20 1260 1060 22200
Intericcking m2 1370 800 1470 o000 | 2750 | 11160 1020 1260 1860 : 22200
Illumination aach 13 7 15 31 124 11 21 222 |
5ignal st 2 2 i
Pemolition of concrete|m3 a75 450 625 195¢
Swwerage work m 195 100 150 460 310 1215
Electrical work |m 195 100 245 150 460 | | 3o | | 1460
vtilitles, Gas & Water|m 195 100 150 460 | | 310 | | 1218
SUBTOTAL i | | | | i ! I [ 1 | i
2. RETAIRING WALL | | i | ] |
structure excavation |m3 | 1200 f 3850 | 4420 | | &270 15780
Wall point m i : | | | ©
cast in-situ bile BOO|m [ | 640 | 740 | 740 2120
Formwork for footing |m2 1040 | 2740 | 3110 | 4570 11460
Forawork for stem w2 ' 200 | | 860 | 820 | 1260 3140
Re-bar for footing t 15 | | 80 | 90 | 150 335
Re-bar for stem t & ] 40 | 50 | 60 156
Concrote fFor footing mi 500 | 1210 | 1380 [ 3320 5410
Concrete for stem |m3 200 | 830 | 940 | 1220 3190

3, SUBSTRUCTURE | | ]
structure excavation |m3 | o410 37580 7320 | 54310
Shest plling m2 3660 3660
Temporary bridge n 105 105
Cast in-situ pile m 2590 12950 2015 17565
Formvork for footing m2 2300 22030 1790 26120
Formwork for etem m2 640 ‘3820 500 4950 |
Ro-bar for footing t - 150 2700 1220 | . 2970
Re-bar for sten t 150 asd 120 115¢
Concrete for footlng |3 1500 20740 1170 23410
Concrete for stem w3 2100 12540 | 1650 16380 |
Rechannel of river ® 3000 | 3060 |
River bank w2 500 | 500

SUBTOTAL [ i | i I | | '

4. SUPERSTRUCTURE | f
PC glrder |each | 72 477 5 564
Cross beam }each i 32 212 28 212
Launching work {each | 12 477 a5 584
Dack Blab {m2 | 5980 45390 3150 54520
Expansion joint fm | 220 1320 120 1660
Bearing feacn| | 144 954 70 1168
Bridge railing fra | 980 7440 420 8840
1llumination feach | 17 124 14 155

SUBTOTAL [ I ! [ [ | ! | i ! I

-7 4~
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Figura A.9-5 Sistema de Lanzamiento de Vigas
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Detalles Generales del Puehte Temporal
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Figura A.9-6
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Tabla A.10-1

Costo Directo de Construccion de las
Fundaciones de las Alternativas

(1) Open Excavation Method

AMOUNT

BESCRIPTION UNIT | QUANTITY UNIT COST - REMARES
S S PESOSCE) T USCS) [ PESOS(EY T US(H)
Siruciural Excaviion 'R] 2560 2091 L5 H352860 3840 | 601
Vaterproofing naterial m? 440 0 3.9 0 1716} 35/9
fater pump L.§S 1 491400 | 3290 491400 3290 | 610~
“Backfilling n3 2300 0 1.29 0 2967 | 605-1
Surplus Soil mn3 260 24551 1.82 638300 | 473.2 | 606
: 0 0
ormwork for Footing mna 90 5455 | 1.36 490950 | 122.4 | 803
Formwork for Stenm m2 260 7091} 2.73 | 1843660 | 709.8 | 804
ke-bar for Footing ot 17 435455 | h4.6§ 74027351 928.2 1 805
Re-bar for Stem t 20 513636 ¢ 62.7 1 10272720 1254 | 806 _
Concrete for Fooling n3 240 334100 12.6 | 8019600 | - 3024 | 8104811
[Concreie for Stem m3 440 334151 23.4 | 14702600 | 10296 | 8104812
Scaffolding n? 580 4346 { 3.68 | 252068071 2134.4 | 807
Slaging 3 100 36331 4.95 363300 495 | 808
TOTAL 52098905 | 31250
Tabla A.10-1 Costo Directo de Construccion de las
Fundaciones de las Alternativas
(2) Sheeet Piting Method : L
DESCRIPTION UNIT | QUANTITY UNIT COST ANQUNT REMARES
ul PESOS(S) T US(S) | PESOS(S) US{s)
Sheet pile l=1dm nZ 576 2667 59.7 1 1536192 34387.2 | 607. 1
Structural Excavation n3 950 5545 41 5267759 3800 ¢ 603
Backfi1lling mgd 590 0 1. 29 0] 761.1] 605.1
Surplus: Seil %3 280 2455 | 1.82 687400 | 509.6 | 606
Nater pump LS 1 491400 { 3290 491400 3290 { 610
[Seal Concrete m3 86 42500 1 17.4 | 3655000 ] 1496.4 | 608
Formwork for Fooling 2] 90 9455 | 136 490950 | 122.4 | 803
Formwork {or Stenm m2 260 70811 2.73 1 18436601 709.81{ 710
Re-bar for Footing 1 17 435455 ) 54.6°| 7408735 928.2 | 805
Re-bar for Stem _ t 20 [ 513636 | 62.7 10272720 | 1254 | 806
Concrete for Footing 03 240 334151 12.6 ) 8019600 3024 | 8104811
Concrete for Stem o3 440 33415 | 23.4 | 14702600 | 10296 | 8104812
beaffolding me 460 4346 | 3.68:] 1998160 | 1692.8 | 807
Staging “m3 100 3633 | 4.95 363300 495 | 808
TOTAL h6732467 62766. 5
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Tabla A.10-1

(3) COST OPEN CAISSON

Costo Directo de Construccion de las
Fundaciones de las Alternativas

REMARKS

DESCRIPTTON UNIT | QUANTITY UN]T COST AMOURT
- PESOSCS) | US(S) [ PESOSCH) T USTE)
1. Open caisson
_Excavation with Sinking m3 600 1570 842000 T158 | 109-2
Caisson. edge cach -1 H804 5804 1364 1 709-1
Scaffolding 14 145 4346 630170 1 533.6 1 807
Re-bar 1 23 435455 | 10015465 {1254. 65 | 805
- Formwork ma 380 7091 2.731 26945801 1037.4 ) 803
Concrete 240 kg/cm? 2 500 33415 1607500 6300 | 8101811
Sub toial 30995519 18247. 6
2. Stem
Formwork of Stem nZ 250 7091 1772750 1 682.51 804
Re-bar of Sten ot 18 513636 9245448 1 1128.6 | 806
" Concrete of Sten m3 425 33415 14201375 9445 | 8104812
Scaffolding n? 460 4346 1999160 | 1692. 8 | 807
Staging m3 100 3633 363300 495 | 808
Sub total 27582033 |13943. 9
TOTAL 58577552 [32191. 5
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Tabla A.10-2

Sumario de los Costos Directos de _
Construccidn de los Proyectos Comparativios

-82-~

L.C. F.C. TOTAL . _
CH. SMILH US $1000 | CHL, $HILL | US 51080
SUPERSTRUCTURE 4112 4013 5842 13554
25 m span {SUBSTRUCTURE 3346 C 2128 4263 4891
“[TOTAL 7458 5141 10105 23445
SUPERSTRUCTURE 4520 4392 6413 14879
TYPE-] 35 m span [SUBSTRUCTURE 2820 1843 3714 8618
tC-1-GIRDER TOTAL - 1440 | 6235 10127 23497
SUPERSTRUCTURE 4979 4827 - 7059 16379
45 m spau  SUBSTRUCTURLE 2668 - 1666 3386 1856
TOTAL 7647 65493 10445 24235
_ SUPERSTRUCTURE 2351- 1839 7454 17294
25 m span [SUBSTRUCTURE 3346 2128 | 4263 9891
: TOTAL 5697 13967 11717 - 27185
- SUPERSTRUCTURE 2355 BUYA 9152 21235
TYPE-2 35 m span [SUBSTRUCTURE 2774 1766 3535 8202
STEEL-1=GIRDER TOTAL N - 5129 17537 12687 29437
SUPERSTRUCTURE 2394 20686 11310 26241
45 m span [SUBSTRUCTURE 2440 . 1545 3106 1206
TOTAL 4834 22231 14416 33447
SUPERSTRUCTURE 3510 4808 H582 12852
25 m span [SUBSTRUCTURE 3528 2231 4490 o417
FOTAL 7038 7039 10072 23368
SUPERSTRUCTURE 3716 5326 6012 13948
TYPE-3 30 m span SUBSTRUCTURE 3316 2082 4213 9776
PC-HOLLOW-SLAB _ TOTAL 7037 . 7408 10225 23724
SUPERSTRUCTURE 3946 5960 6515 15115
30 m span SUBSTRUCTURE 3065 - 1920 - 3893 9031
[OTAL 7011 7880 10407 24147
 SUPERSTRUCTURE 7318 6101 3949 2308%
35 m span SUBSTRUCTURE 3502 2611 4627 10736
TOTAL 10821 8712 14576 33819
SUPERSTRUCTURE 7121 - 7674 10428 '24196
TYPE-4 50 m span  [SUBSTRUCTURE - 2958 1812 3734 8675
PC=BOX-GIRDER TOTAL - 10079 9486 14167 | 32871
SUPERSTRUCTURE 8034 8544 11716 27184
65 m span [SUBSTRUCTURE 2764 1690 3492 8103
TOTAL 10798 10234 15209 35887
1.0 US§= 431 CH. PESQS




Tabla A.10-3

Costo Directo de Construccidn del Puente

Tipo 1, de Viga de Hormigén Postensado I

(1) 25m Span

DESCRIPTION UNIT | QUANTITY UNIT COST . AMOUNT REMARES
PESOSCE) TUS(HY SHiT1 USH100D
l. Superstructure
Manu facture of PC Girder each 666y 2169559 1918 1445 1277 | 900-1
Deck slab n2 45384 33203 13 1507 595 1 1200-1
Cross Beam each 296 | 1281026 823 379 244 [ 1100-1
Support Type Staging span 741 4078998 | 20529 302 15191 1008-1
Expansion Joint n 1830 2909 63 5 115 | 1302
Bearing each 1332 254545 105 339 140 | 1304
Railing and Guardrail m 7440 11091 i4 83 103 | 1306
Iilumination each 124 331000 160 41 201 506
Road Sign L.S 11 11440000 1 1400 il 11508
Sub total 4112 4013
2. Substructure
Rechannel of River in 4000 47399 46 192 183 1 105-1
Temporary Road m 1860 3264 3 6 6] 106
Pier cach 72 | 41951586 | 25681 3146 1926 | 1700-1
River bank m 1600 1745 13 2 131 210
Sub total 3346 2128
TOTAL T458 6141
Tabla A.10-3 Costo Directo de Construccioén del Puente
_ Tipo 1, de Viga de Hormigén Postensado I
{2) 35m Span ) _
DESCRIPTION UNIT { QUANTITY UNIT COST AMOUNT REMARKS
PESOS(H) [ USCE) | S$Mill US31000
1. Superstructure .
Marufacture of PC Girder | each 486 | 4042170 { 3478 1964 1690 | 900-2
Deck Slab n2 45384 332031 13.1 1507 595 1 1200-1
Cross Bean each 2161 1563675 326 338 200 1 1100-2
Support iype Staging span 54 1 6018878 | 29569 325 1597 | 1068-2
Expansion Joint I 1340 2909 1 62.1 4 - 8411302
Bearing . each 972 254545 | - 105 247 10211304
Railing and Guardrail i 7440 110917 13.8 83 103 | 1306
11lumination each 124 331000 160 41 201 506
Road Sign L.S 1} 114000001 1400 1 I[508
Sub total 4520 4392
2. Substructure
Rechannel of River n 4000 47999 | 45. 68 192 183 | 165-1
Temporary Road m 1860 32641 3.25 b 67106
Pier each | 55 | 49455939 | 29845 2720 1641 | 1700-2
‘River bank - mg 1000 17451 12.8 2 131210
Sub total 2920 1843
TOTAL 1440 6235
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Tabla A.10~3

Costo Directo de Construccién del Puente

Tipo 1, de Viga de Hormigdn Postensado I

(3) 45m Span

DESCRIPTION UNIT | QUANTITY | UKNIT COST AMOUNT REMARKS
PESOSCE) [ US(E) | $Mi11  [USSIGO0
1. Superstruciure
Marufacture of PC Girder each 378 | 6618628 | 5768 2502 2180 1 900-3
Deck Siab m 45384 332031 13.1 1507 595 } 1200-1
Cross Beam each 168 | 1966376 | 1073 330 1807 1100-3
Support Type Staging spail 42 1 7360228 | 38163 309 1603 | 1008-3
Expansion Joint n 1049 2909 | 62.17 3 66 1302
Bearing each 756 254545 105 192 19 | 1304
Railing and Guardrail m 7440 11691 | 13.8 83 103§ 1306
[1lumination each 124 3310061 160 41 20 | 506
Road Sign L.S 1] 11406000 { 1400 11 11508
Sub total 4979 4827
2. Substructure
Rechannel of River m 4000 47299 | 45. 68 192 183°| 105-1
Temporary Road ) 1860 3264} 3.25 6 6106
Pier each 43 ] 57390282 1 34064 2468 1465 | 1700-3
River bank n2 1000 17451 12.8 2 131210
Sub total ' 2668 1666 '
TOTAL 7646 5493
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Tabla A.10-4

(1) 25m Span

Costo Directo de Construccidn del Puentes
Tipo 2, de Vigas de Placas de Acero

UNTT COST

DESCRIPTION UNTT | QUANTITY AMOQUNT REMARKS
PESOSCSY T OSCEY | Shild USE1000
1. Superstructure
Manufacture of Girder t 5180 0 1740 0 9013
Transportation t 5180 1431 53.8 1 279 1 1507
Girder Launching t 5180 21892 208 113 1077 | 1501
Paints ¥ - 98420 308 tt 30 591 | 1508
Deck Siab ma 45384 418321 14.5 1899 658 | 1200-2
Expansion Joint m 415 2909 62.7 1 26 | 1303
‘Bearing each 675 254545 105 172 711 1304
Railing and guardrail it 7444 11081} 13.8 83 103 | 13608
Il1lumination each 124 331000 160 41 20 | 506
Road Sign L.S 1| 11400006} 1400 11 11508
Sub total 2351 ] 11839
2. Substructure
Rechannel of river m 4000 47999 | 45. 68 192 183 | 105-1
Temporary Road m 1860 32641 3.25 6 61106
Pier each 75 | 41951586 | 25681 3146 1926 | 1700-1
River bank n 1000 17451 12.8 2 131210
Sub total 3346 2128
TOTAL 5697 13966

Tabla A.10-4

{2Y 35m Span

Costo Directo de Construccidén del Puentesg
Tipo 2, de Vigas de Placas de Acero )

DESCRIPTION URIT | QUANTITY URIT COST AMOUNT REMARKS
’ PESOS(E) | USES) $M11] BSS1000
I. Superstiructure :
Manufacture of Girder t 7050 01 1740 0] i2267
Transportation t 7050 143 | 53.8 1 379 | 1507
Girder Launching { 7050 21892 208 154 1466 | 1501
“Paints ne 133950 308 b -4l 804 ¢ 15068
Deck Slab m2 45384 418321 14.5 1899 668 1 1200-2
Expansion Joint n 342 2909 62.7 i 21| 1303
Bearing each 486 254545 105 124 5111304
Railing and guardrail m 7440 HO031 | 13.8 83 103 | 1306
" lilumination each o124 331000 | 160 41 20 | 506
Road Sign L.§ 1] 11400000 | 1400 11 171508
Sub total 23551 15771
2. Substructure
Rechannel of river m 4000 47999 | 45. 68 192 1831 105
~Temporary Road m 1860 3264 | 8.25 b 6] 106
Pier' each © b5 | 46807518 | 28446 2574 1565 | 1700-4
River bank me 1000 17451 12.8 2 131210
Sub total 2774 1766
TOTAL 5129 [ 17537
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Tabla A.10-4 Costo Directo de Construccidn del Puente
Tipo 2, de Vigas de Placas de Acero

(3) 45m Span

DESCRIPTION UNIT | QUANTITY UNIT COST AMOUNT REMARRS
PESOSCE)Y | USCE) [ $8ill  JUSSI000
. Superstructure
Manufacture of Girder t 9380 0] 1740 0] 1632171
‘Transportation ' t 9380 1431 53.8 1 505 1 1507
Girder Launching t 9380 21892 208 205 1951 } 1501
Paints n2 118220 308 6 55 1069 | 1508
Deck Slab m2 45384 41832 | 14.5 1899 658 | 1200-2
Expansion Joint i) 269 29091 62.7 | 17 | 1303
Bearing each 387 1 . 254545 105 99 41 {1304
Railing and guardrail n 7440 11091 | 13.8 83 103 | 1306
Ilumination each 124 331000 160 1 20 | 506
Road Sign L.§ 1| 11400600 | 1400 11 1508
Sub total 2394 | 20686
2. Substructure
Rechannel of river m 4000 47999 | 45. 68 192 183 | 105-1
Temporary Road m 1860 32641 3.25 6 6106
Pier . each 43 { 52098905 | 31249 2240 1344 | 1700-5
River bank n2 1000 1745 12.8 2 131|210
Sub total 2440 1545
TOTAL 4834 | 22231
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Tabla A.10-5

Costo Directo de Construccién del Puente

Tipo 3, de Losa Alivianada de Hormigdn

. Postensado
{1) 25m Span
DESCRIPTION UNIT | QUANTFITY UNIT COST AMOUNT REMARKS
PESOS(S) [ US(R) | $HMalil  JUSSi000
1. Superstructure _
Manufacture of PC Slab | Span T4 143376390 | 34236 3210 2533 1 1618-1
Movable Staging Span 741 1076008 | 28384 80 2100 | 1619-1
‘Expansion Joint m 244 29091 62.7 1 151 1303
" Bearing each 332 254545 105 85 35 | 1304
Railing and Guardrail n 7440 110911 13.8 83 103 | 1306
[1lumination ‘cach 124 3310001 160 41 20| 506
Road Sign L.S 1111400000 | 1400 11 11508
Sub total 3510 4808
2. Substructure
Rechannel of River B 4000 47999 | 45. 68 192 183 | 105-1
Tenporary Road m 1860 32641 3.2b ] 61106
Pier each 75 [ 44379553 | 27059 3328 2029 1 1700-9
River bank m 10060 1745 12.8 2 131210
Sub total 3528 2231
TOTAL 7038 7039

Tabla A.10-5

Costo Directo de Construccién del Puente

Tipo 3, de Losa Al

ivianada de Hormigdn

Postensado
(2) 30m Span
DESCRIPTION UNIT | QUANTITY UNIT COST AHOURT REMARKS

S : PESOSCE) TUS{R) | $M111 - TUS51000
1. Superstructure
Manufacture of PC Slab | Span 62 | 55437280 | 43262 © 3437 20682 1618-2
Movable Staging Span 621 1161166 | 39945 72 2477 | 1619-2
Expansion Joint m 220 29091 62.17 1 14 11303
Bearing each 280 254545 105 71 291 1304
Railing and Guardrail m 1440 11091} 13.8 83 103 { 1306
I1lumination each 124 3310001 160 41 201 506
Road Sign L.§ 1114000001 1400 il 114508

Sub total 3716 5326
2. Substructure
Rechannel of River m 4000 47599 } 45,68 152 183 1 105-1
Tgmporary Road 10 1860 32641 3.25 6 6| 106
Pier each " 631 49455938 | 29845 3116 18801 1700-2
River bank n2 100 17451 12.8 2 131 210

Sub total 3316 2082
TOTAL™ 7032 ‘7408
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Tabla A.10-5

Costo Directo de Construccidn del Puente
Tipo 3, de Losa Alivianada de Hormigén =

Postensado
(3) 35n Span L . _
DESCRIPTION UNIT | QUANTITY UNIT COST AMOUNRT REMARKS
' PESOSCS) [ USTE) SHill USS1000
1. Superstructure
Manufacture of PC Slab | Span 54 | 68155865 | 55309 3680 2987 | 1618-3
Movable Staging Span 84 | 1242404 | 12058 67 2811 1'1619-3
Expansion Joint m 195 2909 62.7 1 121 1303
Bearing each 248 254545 105 63 2611304
Railing and Guardrail i 7440 110911 13.8 83 103 | 1306
I1lumination each 124 331000 160 4] 201 506
Road Sign LS i) 11400000 1400 11 11508
Sub total 3948 5960
2. Substiructure
Rechannel of River m 4000 47999 | 45. 68 192 183 | 105-1
Temporary Road m 1860 3264 | -3. 25 -6 611006
Pier cach h5 { 52098905 | 31249 2865 1719 | 1700-5
River bank me 1400 17451 12.8 2 131 210
Sub total 3065 1920
TOTAL 7011 7880
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Tabla A.10-6

(1) 35m.Span

Costo Directo de Construccion del Puente
Tipo 4,de Cajén de Hormigdn Postensado

DESCRIPTION UNIT | QUANTITY UNTT COST AMOUNT REMARKS
' PESOSCR) | US(E) SHill USEL000
1. Superstructure
Manufacture of PC Box | Span h4 1125256299 | 80161 6764 4329 | 1400-1
Hovable Staging Span 54| GO18878 | 29569 325 1597 | 1405-1
Expansion Joint n 195 29091 62.7 i 121 1303
Bearing each 248 381818 158 95 39 ] 1304
Railing and Guardrail n 7440 11091} 13.8 83 163 { 1306
Illunination each 124 331000 160 41 20 § 506
Road Sign L.S © 111400000 | 1400 1 11508
Sub total 7319 6101
2. Substructure
Rechannel of River il 4000 47939 § 45. 68 192 183 [ 105-1
Temporary Road m 1860 32641 3.25 6 61 106
Pier each 55 | 60035986 | 43811 3302 2410 | 1700-6
River bank mne 1000 17451 12.8 2 13 210
Sub total 3502 2611
TOTAL 10821 8712

Tabla A.10-6

(2) 500 Span

Costo Directo de Construccién del Puente

Tipo 4,de Cajon de Hormigdn Postensado

REMARKS

_DESCRIPTION . ONIT | QUANTITY UNIT COST AMOUNT
PES0SCS) { USCS) | SMill — {USS1000
1. Superstructure
Manufacture of PC Span 37 178727145 (160410 6613 5835 1 1400-2
Movable Staging Span 31| B330168 | 42695 308 1580 1 1405-2
Expansion Joint m 146 29094 62.7 0 911303
Bearing each 168 381818 158 64 271 1304
Railing and Guardrail m 7440 11091 { 13.8 83 103 ] 1306
Illumination each 124 331000 160 41 201 506
Road Sign L.S 1111400000 1400 11 11508
Sub total 7121 7674
2. Substructure
Rechannel of River m 4000 47999 | 45. 68 192 183 | 105-1
Temporary Road n 1860 3264 | '3.85 6 5[ 106
Pier - each 38 | 72583498 1 42391 2758 1611 { 1700-7
River bank - n? 1000 |- 1745 12.8 2 131 210
Sub total . 2958 1812
TOTAL 10079 9487

-89~




Tabla A.10-6 Costo Directo de Construccién del Puente
Tipo 4,de Cajén de Hormigdn Postensado

{3) 65m Span

DESCRIPTION UNIT | QUANTITY UNTIT COST AMOTNT REMARES
: - : PESOS(S) [ US(R) | $Mi1l  [USST000
1. Superstructure
Manufacture of PC Span 30 1250914214 1223894 7527 6717 | 1400
Kovable Staging Span 30 | 10641458 | 55820 314 1675 | 1405-3
Expansion Joint m 122 28091 62.7 0 81303
Bearing each 136 381818 158 LY 21| 1304x1.5
Railing and Guardrail f 7440 11091} 13.8 83 103 1 1306
Fllumination each 124 331000 160 41 20 | 06
Road Sign L.S 1| 11400000 7 1400 i1 11508
Sub total 8034 8544
2. Substructure
Rechannel of River n 4000 47999 [ 45. 68 192 183 | 105-1
Temporary Road m 1860 32647 3. 25 6 6] 106 -
Pier each 31 | 82706319 { 48015 2564 1488 | 1700-8
River bank n2 1000 11451 12.8 2 131 210
Sub total 2164 1690
TOTAL 10798 1 - 10234

-00-
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Appendix- 11



BP

BC.

EC. 1

BC.
EC.
KE.

EP

fav it ot B g

0+ 0.000

station
9+ 14.606
10+ 87.395

R= 10000.000
Right Curve

station

32+ 11.248
33+ 11.248
34+ 20.250
35+ 20.250

A= 200.000
R=  400.000
A= 200.000
Right Curve
{By Straight

36+ 87.464

Tabla A.11~1

0.000

914.606 5922758.8
Cumulative - Intermed. Northing
914,606 172,189 h422352. 117
1087.385 2123.853 5022276.626

1A= 0.5924 1P= - 5922313.7

Circle Center= 5931309.139
Cumelative Intermed. Northing
3211.248 100,000 5921365.2585
3311.248 109.001 5921326.17
3420.250 100.000 5921306.475
3520.250 167.214 5921310.205

T=7.0943 IP= 5921336.624
TA= 15.3648 1P= 5921308.937
T= 7.0943 [P= 5921304.94
Circle CenteP: 5921706.052

IA= 29.5614 1P=
5921323.4

3687.464

~-92-~

673358.4

Easting
672539.186
672383.762

672461.8
668092. 642

Easting
670465.389
670373.419
670266.554
670166.693

670405.123
§70321.336
670233.206
670248.158

6921297.8 670323.400)

670000

Alineamientc Horizontal(l)



Name

BP
No
No
No
No
No
No
. No
No
No
BC
No
EC
Ko
No .
No
No
" No
No
No
No
No

~ No

No
No
No
No
No
No

No
No
No
No
No

No
BC
No
EC
No
KE
No
EP

(%] ] W] o Cad a5 a0 DN DV BN DN DO DV TN B DN DD =t b s e sk b b e s fam -
SR D CADS i PO CIDD DN = €2 GO 00 ] G0 & W GO B = © 0 CO =1 & W o G 0N = = O = O 00 =] O N o L2 T2 —

Station

0+
1+
21
3+
44
5+
6+
7t
8+
9+
9+ 1
104
104 8
114
124
13+
14+
154
i6+
17+
18+
194
204
21+
22+
23+
24+
254
26+
27+
28+
29+
30+
31+
32+
32+
33+
334+
344
34+
35+

fomr Bl e W e W

. .
OO OO OO OO oo DO OO OO MO OO
C OO OO0 OO OO OO OO DR 0O OO0 OO D

OO OO OO OD DO OO OO OO OO OO OO
e e el m & « 4 v * 4 & & a2 4 s % & a2 & @® s .= = & =

=
=
o=

0.00
0.00
0.00
11.25
0.00
11.25
0.00
20.25
0.00
35+ 20.25
36+ 0.00
36+ .87.46

Tabla A.

Cumulat.

0.00
100,00
200.00
300.00
400.00
500.00
600.00
700.00
800.00
900.00
914.61

1000.00

1087.39

1100.00

1200.00

1300.00
1400.00
1500.00
1600.00

- 1700.00

1800.00
1960.00
2000.00
2100.00
2200.00
2300.00
240000
2500.00
2600.00

- 2700.00

2800.00
2900.00

13000.00

3100.00
3200.00
3211.25
3300.00
3311.25
3400.00
3420.25
3500.00
3520.25
3600.00
3687.46

11-1

Inter

100.
100.
100.
100.
100.
100.
100.
100.
100.

14,

85.

87.

12.
100.
100.
.00
100.
100.
100.
100.
100.
100.
160,
100.
100.
100.
100.
100.

100

100

11

11

20

Alineamiento Horizontal(2)

00
00
00
00
00
00
00
00
00
61
39
39
61
00
00

00
00
00
00
00
00
00

00 -

00
00
00

00

.00
100.
100.
100.
100,
100.
.25
88.
.25
88.
20.
79.
.29
79.
87.

00
00
00
00
00

75
75
29
75

75
46

" Northing

5922758.800
5922714.335
5922669.869
5922625 404
5922580938
5922536473
5022492, 007
5022447542
5922403.077
5922358.611
5922362, 117
5922314.473

.5922276.626

6922271.217
5922228.306

- 5922185.395

5922142.483
5922099. 572
5922056661
5922013.750
5921970.839
5921927.927
5921885.016
5921842, 105

5921799, 194

5921756 . 283
5921713.372
5921670.460

5921627.549 -

9921584.638
5921541,727
5921498.816

- 5921455, 904
5921412.993

5921370.082

'5921365.255

5921329.837
5921326,170
5921307.918
5921306.475
5921308.641
5921310.205
5921316.498
5921323.400

93

Easting Direction

673358.400

673268.830

673179.260
673089.689
673000.119
672910.549
672820.979
672731.408
672641.838
672552.268
672539. 186
672462.537
672383.762
672372.376
672282.051
672191.726
672101.401
672011.076
671920.751
671830.426
671740.100
671649.775
671559.450
671469. 125

671378.800

671288.475
671198.150
671107.824
671017.499
670927.174
670836.849

- 670746.524

670656.199
670565.874
670475.549
670465.389
670384.052
670373.419

670286.750

670266.554
670186.882
670166.693
670087.191
670000.000

243.3556
243.3556
243.3556
243.3506
243.3556
243.3556
243.3556
243.3556
243.3556
243.3556
243.5036

244.2018

244.3520
244, 3520
2443520
244,3520

244.3520"

244.3520
24,3520
244.3520
2443520
244.3520
2443520
2443520
244.3520
244.,3520
24,3520
24,3520
24,3520
244.3520
244.3520
244,3520
244.3520
244.3520
2443520
246, 2809
250.5831
258.0626
265.5450
271.3327
2742541
274.3134
274.3134

Dist.

100.
100.
100,
100.
100.
100,
100.
100.
100.

14.
85.
87.

12.
100.
100,
100.
100.
100.
100.
100.
100.
100.
100.
100.
- 100.
100,
100,
100,

100

00
00

00

00
00
00 -
00
00
00
61
39
39
61
00
00
00
00
00
00
00
00
0o
00
00
00
00
00
00

.00
100.
100.
100.
100.
100,
11,
88.
11.
88.
20.
79.

00
00
00
00
0o
25
71
25
57
25
70

20.25
79.75
87.46



NO.

WO OO0 =] Y O LS DO

STATION
0.000
0.250
0.370
0.470
0.660
0.830
1.000
1.100
2,120
3.080
3.210

3.370

3.500
3.760

STATION
0.000
0.100
0.120
0.200
0.250
0.300
0.385

.450

900

.600

.700

.800

900

.000

100

.100

.300

.400

.500

.600

L700

WL Wl W r— — O OO oo o

DIS.

250

370
470

660

830
1000
1100
2120
3080
3210
3370
3500
3700

DIS.

0
100
120
200
250
300
385
450
500
600
700
800
900
1000
1100
3100
3300
3400
3500
3600
3700

FL

12.375

11.
19.
21.
9.

500
000
000
500

10,095

9.
13.
16,
13.
21.
21.
12.
13.

500
290
860
500
560
0oo
550
250

VERTICAL ALIGNMENT

~0.00350
0.06250
0.02000
-0.06053
0.00350
~0.00350
0.03790
0.00350
~0.00350
0.06200
~0.00350
~0. 06500
0.00350

GRADE VCL

0

Al

160 -0.06600

100 0.04250-
160 0.08003

100
100
100
100
200
100
100
100
100
100

VERTICAL ALIGNMENT DETAIL

Ho
12.
12.
11,
11.
11.
14,
19,
20.
19.
13.
9.
-9,
9
‘9.
13.
14.
21.
19,
12.
12.
3.

Tabla A.11-2

375
025
955
675
500
625
300
600
184
132
640
990

800

500
290
740
245
050
650
900
250

11
0,000
0.000
0.000
0.000

~0.825
0.000
0.000
0.362
0.000
0.000
0.000 -
0.014
0.000

~0.518
0.430
0.000
0.000
0.000

-0.856
0.000
0,044

QOO O OO oo OO0 OO oD

Y2

0.000
0.000
000
000
000
.000
. 260
000
.161
000
032
000
.000
000
000
000
.000
.000
0.000
0.000
0.000

-94-

-0.06
0.00
-0.04
0.03
0.00
-0.06
0.06
0.06
-0.06

FL
12.
12,

11
i1
10.
14.
19.
20.
19.
13.

10.

13.
4.
21
19.
11
12,
13.

403
700
140
440
700
0b0
550
150
850

375

025

955

675

675
6256
260
962
345
132

.608

004

.850
.983

720
740

.245

050

694

9500
294

AT/2xVCL  Xmax

~0.000330
0.000213
0.000403
-0.000320
0.000035
-0.000207
0.000172
0.000018
-0.000328
0.000328
0.000308
~0.000343
0.00350 0.000018

GL

12.
.85
.78
.50
11.
11,
10.
10.
.85
.06
.10
92
.34
.90
.80
12.
12.
12.
12.
12.
13.

11
11
{1

] =1 00 =] W D D

18

38
11
76
38

00
YA
45
50
7%
10

50
50
20
50
o0
50
o0
100
o0
o0
50
50
50

-0.20
-0.18
-0.18
-0.18
0.71
-3.52
-8.80
-10.58
~9.50
~4.07
-0.51
-2.08
-1.51
-1.08
-5.92
-2.74
-8.73
~6.60
0.81
-0.15
-0.19

Ymax

-0.825
0.631
1.007

-0.800
0.088

-0.518
0.430
0.175

-0.819
0.819
0.769

-0.856
0.044

250
250
250
250
370
470
470
660
660
830
830

1000
1000
1000
3210
3370
3500
3500
3700
3700



ara g g

o s e o YU
it flm TEETLINATURAIRIRT A YD

S G4~ 12 o w

gy

T~ m W
883 & tosll il £t
3560 19 10sf L g0 &3¢
B L. 02 1ane S
566" » B 3001 €S 95
356'0 & 10G0L  Cid_ G4
[HEEN T
[ w L A1d ¢
G557 TR
- k22 -8 042 CLL Y
SE60 2 539 HIEET
555°0 . FZ_ -COBL  -fIG G A
§55°0 €2 «BQC R
T EEEIERREET G g
22 v 10882 -6ig- 2
T <2 v 00:9 0y A -
e Lo '
Lnaz XS ws 2 a7 b ow oy ow
=W ~E F =t
N Chdmul ) BEFHGE
]
S zy 542 S7i i Z T [
EED 52y 282 ori o [] A Is
E 7 13 & 1 tid - % 5
‘s BT 5eo T o -y 9z
= = D) €od i [] 0 v %
- - 43: 0322 - GdrZ ' » TiC G v <
= i D 2901 337 B 4.6 & [
s : 31 $35 - Gl ¥ €t 24
- - - D TS0 & CLL ¥ T62 % rrg
v P &6 - 05 £33 18§ 3
- R 000L + GODL L EZC ¢ giE w A
w o % . - LRI TN iz 11y 78 .
sy s L 52 L0 9 4 Rl | L4
(husW ) P mh Y4 2 ; . L
£7 952 acd & r ' 610 ' 24
— - . 33 62 4T .p 50 . LA
- —~ 2 gz T =1 -~ g em ! B ww - a4l
[ RN
3 e —,
z o I
i A
- [REN tEd
&, 1
= )
T = &
= EX
[3 b
ALl g 19 ws
S T2 SE

ST TENHROTATE! (

YN

wI) (2)

1D~ 0008 G- 0008 1} | CO-L DY-EQ

L 082 CLY 2 (G2 =08

BT R e

3K

i B '
' L i =
| . i
! A .
~ H " ~
% . %
g H W8
5 R [ < o)
R " 1 - s
g * =T R
: - L i ' i
. T . .
1 - b
' HERE] ! '
L T i
i FRW o
fod . i
e I L :
= 1o 1 .
o R T 'S :
. -
Z — EN
= = o
E &

1 1=
o
=
LES

&
v
1

§i8-3 wEit 36 G0 AL 0 et B
TR v O 52 % ="
TNRF T se7 W eir Laet i L —— m

206 0Lk 39 Gab 243 6L CE s m
TRETUTEE 97 il Sl e e r/
T S L I A S T R I o _

O T L S T vy
& - =T
) ST TN

[000 1452 1-8[0ag 1 -52-¥

030 16 iag

Lt

(LA

S

™
o,
o

i c_nz,u..<

_
T Teday
T e Wl

Dove

Figui‘a A.11-1

del Tipo Cantilever

ién

Muro de Retenc

-95-



Bl AT ENONIGUEATHERTINAU 2N T
T WE L

Wk CIADEINGILIRT LED G.m\:qﬁ. SR

u...n.waﬂw;v.vu.wu
LATHER G RS

AT ﬂh@?w&.aﬁ!} -
TSI TEFSER CHELIHE

YRIwEATcIRDOM( N 0 )2 L

L4 157 ) S2E § lsa ]
91 M0 951 1 #¥1 2 | U@ HI
[LH _ (1] HIE] )
LR [
T _ 5 E 0220 §
Y] 591 | PLE Lo
Gt | S8 | @Rl o
1 | CRF oB1 G
rl 29 820 3 196 ol ) v
B t06 | 8810 041 23
51w W57 T vew [ eaTe 1%
550 BB 870 B
§20 | %6 | G280 S
Lo 1 668 ) Zr 1
S50 1 0BT | T30 vy 202 ooz
€60 § 455 | 16 0 | sry
150 | 6rG | LGl § | 057
LF0 | 966 ) 4610 B
o1 4D U5 J 2% 610
050 | 016 | 4610
T LI RN 2
et 9370 56 8 6l 0
7] 100 - N
Cil 88 0 K] I
B4 LB0 | 906 3
1 1980 | lg@ | €810
861 i B0 | $v8 1 ce1 D
H I . ¥, o, w
r!n l..tlu...nw%uu u_.p_vJ_ﬁ..,u. 3 ﬁ.mwh
'L 7 L) BT ER Fl 4 _z..u:_ N M

bryr ; DG2'Z | 052
v RITC ARy | (R34 91 w9

P BOET 1 AU [IEEL

T 2igy | 0057 T9C &
A D SIas

| 9% ¢ 1 00:0 Xy

| &+ ¥ | GDE.Y 1008
boTHE | RW Y HEREE biRd

| B Z | DFF 0 [QF0I o
Jae 1 E o [ g reru TR
A:Lﬂggﬂspﬁ

1 5t
L
[
) =
lli.o\lllcln
L Kl e
=g e e
SR E -
(Fwxi) (T AL

29SHEIN-C

'g- 2 H)g0-DYH-E

H

2D0F

L3l

o /7 R RGH(FT0TR) XY

IS.D]

B =

43

[EI ] vw.m.m.._._.ﬁ

A
w3t

Muro de Retenc

fFigura A.11-2.

del Tipo Gravedad

idén

~96-



Appendix- 12



3503 @DURULIUTRH -{.

Ter3ved LATTend ‘ee) Suiisaujhuy g

COGT05T 00002y 000 6G0% [or3ues AIw3pues puv X3sjes (g
[slafeRdoleloiloF4 00000052 000°Co0"s2 L O00T00s cE LSS8SE BT 000" 98y €21 uctawsuaduoy (¥
7330013 “se1r1ddnes Iajem ¢ e
000059 000°00L°Z 000798711 oo o0e-9z Azvusuyyoex pur auewdinby -z ba
000" 000"y sjueyd @33xsuon -1 Ba
SBTITITORI Azexodwsy - (¢
000°000"¢ 1sed ATeutayraxg lz
oco-oot C0Q° 000" 1T gooraon-t 0G0 008°T 000° 0003 Aaedsuesy (T
- BOYLTTToR] Aterodumy Ioj 3800 eTsues (1t}
BYIOM IDVITPUT J0] 805 "1
5182 ¥-6¢ 1% $°9z £Z 1Y 74 (%) 2500 350170 o2 ‘dxs [RISUSS 30 efejuanzag
.ooo.omm.ﬂm 000"055°3¢5 000°'BET 69 OYT 559680t LST°BEETS2T TOT 880 9Ly s3suadxe tezauss o
VS LZETLBT LS 8SE"TIZ 088" TyE Ly2Z 90Z768L"TTY QLY LGB E0E OLI"ESE L9971 3803 no..muuﬁnnccu ADVIYQ E
000929 002651 00T GLE 008188 00y-2TY C5CTECY- { ea/g } | saoyad 3tup
mmn.omm.mhm E0Z 166" 09¢ ...mo.ooo.m.om LT ELLYBEY 0¥E° L1987 008 YPETS60°§52 ¢ 3ECS USTADAIISUGD [wICIL ¥
0€591-869 0te9T~89 0€S9T-ga 0Z906-53 10bis-Tz 0Z908-69 saunydatay
. 0siszizion {ur)
0gipeizigT PTEICT VLY ZETELIpiy g 09:0£4240T 0ZT40CIpi0T 5L P0SI9LIyTioT y3Buer Triol ‘ysbuel uwds ‘usds .y ‘UIDTM
| g ] T TI 802 ( sysuow ) povzed uocyisnzzsusy
dOTISNISSUSS VQTIDNITISUOD UOYIINIEUSS USTIoNALEUQD ucTisSnIlsucs
LET xyrdey may may T may ebprag Jo  eutrepins
"epIT "RPRT
RITIGEMD ¥ 1D - BITTEEND 2
BRI SAmey _TRPIT DRmmyg “EpIT DAmmg ZRYQ @IDIARANE A Tapupig ZPIQ - ‘enarIeavy Aueduon unpannzysuey
QORI
YHITOD OIENEYK "I IHNYTINEONZNS ® IndYRE X4n9IT TIUNYK L03004d
o5dg 4

(1) @3ueasTxz ®s3ueng Tap 03800 ‘S9TRIBUSS SOISEeH

I-21T°¥ Belgey

4

-9



o oz
£5800% UITH
_T38US3 zapup

"RBUCD JI8pun

“1BUST IBpuf

o 804
50058 YITm

*3IBUED Japup *IBUDD JBpUn YSTUTS s} TRy
§ L711 & 5TEC % 6 % €9 % I°0.- & Sy 2BOD 350ITP €3 Aoueburauc)
LEB BT IE SCLTTLLEY TI18"66T-C2 YT 06E"ST - TAR 3T YS9 TIY BV L ..hﬂnmmnﬂunou “a
000°00%°9 0007 000" Y 0007000 ¥ 000000 1T £007000°Z§ B35USENG BDTJJ0 PERH 7
000708871 000" 05T T 006 05¢E"¢€ oo.o.o”n.m 000° 001" 1T euytosed M.Em BT2TYeA (2T
000 001 00008 00CT00s° ¢ sasuadxd enoauRTTBOSTH (1T
80714 3oeIANODQNS. ¢ (0T
uetiesunduwosy {5
Q007 0¥ 000" 00z 1 Q00" 0p9 000" 0%5° S o.oo.oom.m COO*QTI0°BT sosuadxe Ter2a5 (g .
00000y [selalgo}-}-4 000 0s8L°2 Co0"00L"2 sasuadxs UOTIROTUNMEESD {2
CO0* 00K 000° 098 Q00" 055 [alelolge T3 T B2I1JC 3% swH ‘RIIL0RTE ‘Xeuem .Hw.
sasuadxe pue sajyrddns 83730 (¢
0007009 ST 000°00% "t 0000V £ D00 CoY " SE 000°SZL"BE 0R0TostToTT BOUWRMSTIY 3 AJPTRS Zjwvas *(p
000" 05L "t 000 000" ¥ ooo.oo.o.# aco ooy .oo.o.Omﬂ.m sa3uered pur ssueimusur (g
sanp =7iqnd pue saxey ‘(g
D.Do.oom.ﬂ 00078ST"¢ - 000t0re-9 0007 CEQ Y SO0 0fE-LL SINOQRT 0] 3605 UOTIRIISTUTMRY - (T
sasuadxe @37330 231§ (Z)
YRITOD CIBHVHYH “1 INYTLABOH NN 102vng Aensry T 1__ o300
asag §

(Z) 231UL8a1sSTHE 23usndgd ep 01800 ‘SeTeIsuUss 04SP

T-z1 ¥ eT9el

-48-



I. MUNICIPALIDAD DE CONCEPCION

TASACIONES COMERCIALES

Con el cbjete de hacer mis facil el anAlisis de los datos de valores por
M2, se ha copsideradoe un rango en el que se incluye todos los valores por

desting del VYerveno.

La utilizacidn y el destine estd dade por el Plan Requlader que normaliza
ia construccidn en el casce urbano de la comuna.

CUADRO RESUMEN

SECTOR VALDOR UF/12 (1)
SAN _FEDRD
- VILLA SAN PEDRO 3.0 - 4,0
- CANDELARLA 0.2 - 8.3
- HUERTOS FAMILIARES 1.8 - 2.0
- SPRING HILL 1.5 - 2.0
~ PUENTE VIEJO - PAPELERA 3.0 - 4.5
COMCEFCION
- COSTANERA - PTE. VIEJOD- 0.5 - 8.8
~ PTE, VIEJO - CERRD CHEFE 2.3 - a.5
- CENTEO €1 .

(Plaza - Chacabuco - Frat - Carrera) 13.0 - 18.8
~ CENTRO NORTE ’

(. Carreras — Paicavi ~ C.Henriquez) 5.0 - 19.9
= CHILLANCITO ' 1.5 - 1.5
- BARRIO MNORTE 1.8 - 1.5
~ PUCHACAY . 3.0 - 6.0
-~ PEDRO DE VALDIVIA 6.9 - 10.9

o, 4 - 8.6

- VYALLE NONSUEN Y FALOMARES

(1) Recopilacién en la comuna de acuerdo & valores entregados por
Corredores de Fropiedades,

Tabla A.12-2 Precios Unitarios para la Adquisicion de
. Terrenocs
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