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CAPITULO 1 

INTRODUCCION 

Anteriormente a la realización de un Mega proyecto de extracción, se realizan muchas fases 

como son la exploración, desarrollo de la Ingeniería, construcción y finalmente explotación. 

Generalmente estas fases llamadas también proyectos, son Subdivididas en proyectos mas 

pequeños, los cuales pueden ser controlados fácilmente. 

En nuestro caso nos ubicaremos dentro del contexto del Proyecto de Gas de Camisea. El 

cual se inicia en las instalaciones de los yacimientos de gas y condensado de San Martín y 

Cashirirari, ubicados en la cuenca del río Ucayali-Perú en el Departamento de Cusco. 

Los elementos principales del proyecto incluyen: 

• Desarrollo de las instalaciones de extracción en cada uno de los dos yacimientos

• Construcción de las líneas de tubería desde los campos de extracción hasta una

planta de separación de NGL, situada en Las Malvinas.

• Líneas de reinyección de gas también serán construidas desde la planta de

separación de NGL en Las Malvinas hasta los yacimientos

• Construcción de una planta de separación de NGL en Las Malvinas
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• Construcción de líneas de gas destinadas a la venta de gas, desde Las Malvinas

hasta Lima City Gate, incluyendo redes de distribución local.

• Construcción de una línea de líquidos desde Las Malvinas hasta una planta de

fraccionamiento de NGL, localizada en Pisco, departamento de ICA.

• Construcción de una planta de fraccionamiento de NGL en Pisco, que incluye la

construcción de un muelle marítimo para exportación y un sistema de carga de

camiones en Pisco.

Ubicándonos en el proyecto de Camisea, tomaremos un Subproyecto dentro de la estación 

de Bombeo de Malvinas, en donde existe la necesidad de llevar un orden en las tuberías de 

gas y condensado. Dentro de este requerimiento, se encuentra la necesidad de llevar las 

tuberías a una altura determinada, para lo cual se necesitara la construcción de unos 

soportes de Tuberías. Dada la envergadura y la cantidad de estructuras de acero 

necesarias para cubrir esta necesidad es que se realizara el proyecto de construcción de las 

mismas. 

El presente trabajo tiene por finalidad, realizar una evaluación económica, desde el punto de 

vista del contratista para el suministro de materiales, mano de obra calificada, supervisión, 

dirección, administración, materiales consumibles, herramientas y equipos para efectuar las 

Fabricaciones Metálicas de "Estructuras Metálicas para Parrales", las cuales serán 

utilizadas en la estación Malvinas del Gasoducto Camisea 
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1 .1 Nombre del Proyecto 

CONSTRUCCION DE PARRALES METALICOS PARA LA ESTACION MALVINAS DEL 

GASODUCTO DE CAMISEA 

1 .2 Objetivo 

• Desarrollo y Fabricación de Parrales para las tuberías de gas y Condensado de la

estación Malvinas del gasoducto de Cam isea

• Evaluación económica, desde el punto de vista del contratista para la elaboración y

presentación de una propuesta a suma alzada por la construcción de dichas

estructuras



CAPITULO 11 

ESTUDIO DE LAS BASES - NORMAS APLICABLES 

De acuerdo a la documentación recibida, se deberán analizar las siguientes Normas 

Técnicas del diseñador-propietario: 

PCAM-0100-ET-S-0004 Rev. A 

FABRICATION AND ERECTION 

CONSTRUCTION PRACTICE FOR STEEL 

La cual se refiere a los procedimientos estándares para la fabricación y montaje de 

estructuras. De acuerdo a esta norma podremos encontrar que nuestras estructuras 

deberán ser fabricadas utilizando: 

2.1 Materiales 

Acero ASTM A-36, con certificados de fundición entregados por el proveedor del acero 



ESTUDIO DE LAS BASES - NORMAS APLICABLES 

De acuerdo a la documentación recibida, se deberán analizar las siguientes Normas 

Técnicas del diseñador-propietario: 

PCAM-01 00-ET-S-0004 Rev. A 

FABRICATION ANO ERECTION 

CONSTRUCTION PRACTICE FOR STEEL 

La cual se refiere a los procedimientos estándares para la fabricación y montaje de 

estructuras. De acuerdo a esta norma podremos encontrar que nuestras estructuras 

deberán ser fabricadas utilizando: 

2.1 Materiales 

Acero ASTM A-36, con certificados de fundición entregados por el proveedor del acero 
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2.2 Soldadura 

Se utilizara soldadura E?OXX, además de el empleo de soldadores calificados de acuerdo a 

AWS D 1.1, el método de inspección de soldaduras será a criterio del fabricante, para 

nuestro caso utilizaremos tintes penetrantes. Si hubiera algún defecto de soldadura, este 

deberá ser reparado y examinado posteriormente con placas radiográficas o ultrasonido a 

cuenta del fabricante. 

2.3 Uniones Empernadas 

• Uniones Primarias: Se utilizaran pernos ASTM 325-SC

• Uniones secundarias: Se utilizaran pernos ASTM 325-X

2.4 Pernos de Anclaje 

Deberán ser fijados antes del curado del grout (no es parte del alcance). Para ambos casos 

se utilizaran arandelas endurecidas o extrafuertes a ambos lados de la unión 
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2.5 Recubrimientos 

Todos los elementos que no sean galvanizados, deberán ser recubiertos de acuerdo a la 

especificación del propietario PCAM-01 00-ET-X-0002 SELECTION ANO APPLICA TION OF 

PROTECTIVE COATINGS 

De acuerdo a esta norma podremos encontrar que nuestras estructuras deberán seguir el 

siguiente proceso: 

• Limpieza de Superficie: Arenado al metal casi blanco

• Base: Se utilizara un imprimante epóxico con un espesor de película seca que

podrá variar entre 5 y 6 mils,

• Acabado: Se utilizara una pintura a base de poliuretano con un espesor de película

seca que podrá variar entre 1.5 y 2 mils

2.6 Montaje 

No forma parte del alcance 

De acuerdo a estas Normas del fabricante, deberemos tener en cuenta lo siguiente para 

poder hacer nuestro cálculo económico: 



• Emplear acero ASTM A 36

• Emplear soldadura E 70XX

• Utilizar tintes penetrantes
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• Hacer notar en los alcances que no suministraremos ni instalaremos pernos de

anclaje

• Utilizar pernos ASTM A325-SC y ASTM A325-X

• Utilizar Arenado al metal casi blanco cabe la posibilidad de utilizar granallas,

dependiendo de la rueda de consultas y respuestas.

• Emplear imprimante epóxico (5 mils)

• Emplear Poliuretano para acabados (1.5 mils)



CAPITULO 111 

EVALUACION DE PLANOS - METRADOS 

De acuerdo a los planos podremos encontrar que las estructuras a fabricar constan de 3 

bastidores o parrales para soportar tuberías. Dichos parrales contienen el material q se 

muestra a continuación: 

3.1 Metrado Parral Principal 1 

Los metrados se muestran en el grupo de tablas No 1: 

Grupo de Tablas No 1 

Descripción Unidad Cantidad 

::�'.lrtf�;1\:¡f9'-\{/ éi'A);J{}\iNY0')fJ?};!Jf];;;ét:J;M}it.ihJijá'd"t:Y>'"'.�; , .. ·· - .--- - 9 

W8x18 m 49.50 

W8x24 m 49.50 

W 10x 33 m 49.50 

W8x31 m 122.40 

W6x15 m 18.45 

Plancha 10 m2 3.60 

Plancha 12. 7 m2 3.51 

Plancha 26 m2 9.00 

Cartelas ka 421.54 

Pernos de Anclaje 1" Unidad 72.00 

Pernos A325 Galv 7/8" x 4 1/2" Unidad 216.00 



Descripción 
, .. 

Pórtico 1 O al 17;; 
W 8x 18 
W8x24 
W 10 X 33 
W 8x31 
W6x 15 
Plancha 10 
Plancha 12.7 
Plancha 26 
Cartelas 
Pernos de Anclaje 1" 

,-

Pernos A325 Galv 7 /8" x 4 1 /2" 

Descripción 

Unidad 

. . 

·z, . • .. ,, 

Unidad. 
m 
m 
m 
m 
m 
m2 
m2 
m2 
kQ 

Unidad 
Unidad 

Unidad 
· · . · . · - , ·

,,\!'J�f1-;2- '. , -· ,,- lll:! ,. · · . . · iJ!l '),;Pórtico 18'al24.;"i< ,¡-¿.· ·, ·•· --' Unidad ":.t, 
W8x 18 m 
W8x24 m 
W 10 x33 m 
W8x31 m 
W6x 15 m 
Plancha 10 m2 
Plancha 12.7 m2 
Plancha 26 m2 
Cartelas kQ 

Pernos de Anclaie 1" Unidad 
Pernos A325 Galv 7 /8" x 4 1 /2" Unidad 

Descripción Unidad 

Cantidad 

. ,., g 

44.00 
44.00 
44.00 

108.80 
15.60 

3.12 
3.12 
8.00 

373.95 
64.00 

192.00 

Cantidad 
!;J) ._ ' !}".' ,;¡:

38.50 
38.50 
38.50 
95.20 
12.95 

2.73 
2.73 
7.00 

326.74 
56.00 

168.00 

Cantidad 
,, ' ' '" 

Pórtico 25, · ,f w,- :)(\ ,-;J 
,; ," }< �:;;';�;' ,':':/' ;',,,-.,__,,, .•. ,_ , '" ,, -�\t '. � 
·_ ,, . Umclad , , '"' ;,. -. ,, ,. ,;; • .,. . . ,·- t

W8x 18 m 11.00 
W8x24 m 5.50 
W 10 X 33 m 5.50 
W 10 x49 m 19.56 
W8x31 m 5.50 
W6x 15 m 2.25 
Plancha 10 m2 0.72 
Plancha 12.7 m2 0.85 
Plancha 26 m2 1.56 
Cartelas kg 88.56 
Pernos de Anclaje 1" Unidad 8.00 
Pernos A325 Galv 7 /8" x 4 1 /2" Unidad 40.00 
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Descripción 

,Pórtico ·2s 
W8x 18 
W8x24 
W 10 x33 
W 10 x49 
W8x31 
W6x 15 
Plancha 10 

,, ' 

Plancha 12.7 
Plancha 26 
Cartelas 

,, 

. -

Pernos de Anclaje 1" 

; ;7· 
·:;. 

:fr/. 

Pernos A325 Galv 7 /8" x 4 1 /2" 

Descripción 

;['.: 

Unidad Cantidad 
,, . ', · 

,, - Unidad .·, ,, 1' 
' 

m 5.50 
m 5.50 
m 0.00 
m 17.40 
m 5.50 
m 2.15 
m2 0.41 
m2 0.58 
m2 1.10 
kQ 66.86 
Unidad 8.00 
Unidad 24.00 

Unidad Cantidad 
,.,, ··" , .• ,, ·- - ,,�- -··0' ,"�:z;¡;>-�tf't, - ,0:t1- · ··�- __ , "···· ·�rt( f;[ :1r ¡,¿.t;'I ·· ·'í:''· 

Pórticos27-al33-. _ ·· n.Jn'idad· -< _: : ·, 7 
W8x18 
W8x24 
W 10 X 33 
W 10 X 49 
W 8x31 
W6x 15 
Plancha 10 
Plancha 12.7 
Plancha 26 
Cartelas 
Pernos de Anclaje 1" 
Pernos A325 Galv 7/8" x 4 1/2" 

Descripción 
Pórticós 34·1 al 4 it, 
W8x 18 
W8x24 
W 10 X 33 
W 10 x49 
W 8x31 
W6x 15 
Plancha 10 
Plancha 12.7 
Plancha 26 
Cartelas 
Pernos de Anclaie 1 " 

. "(;' ··,;J)i-1 ;, ""',.o,:�.-_,}.? t ,,,,. 

Pernos A325 Galv 7/8" x 4 1/2" 

m 38.50 
m 38.50 
m 0.00 
m 95.20 
m 38.50 
m 15.05 
m2 2.24 
m2 4.06 
m2 7.70 
kQ 408.11 
Unidad 56.00 
Unidad 168.00 

Unidad Cantidad 

--�'d"··(j"\f'' '.,: ·:1, .r .- . 'i- 8.., " · n1 a ;c. "" , ·. -, • • - ,,_ ,, 
m 44.00 
m 44.00 
m 0.00 
m 108.80 
m 44.00 
m 16.40 
m2 2.56 
m2 4.64 
m2 8.80 
kQ 465.87 
Unidad 64.00 
Unidad 192.00 
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Descripción 

PórticOs 42 al 49 
- < 

W8x 18 

W8x24 

W 10 x33 

W 10 x49 

W8x31 

W6x 15 

Plancha 10 

Plancha 12. 7 

Plancha 26 

Cartelas 

Pernos de Anclaje 1" 

. 

Pernos A325 Galv 7 /8" x 4 1 /2" 

Descripción 

Unidad 

' y ., :Unidád -'/' 

m 

m 

m 

m 

m 

m 

m2 

m2 

m2 

kq 

Unidad 

Unidad 

Unidad 
- ,

. ':?l - ,. ,-.. -.-¡, '""" ,,-_-., - . ,'<«-Pó.rticos .50 :a1 56 __ '·-� >.:L,. c.\., ,,_ ' ·" -Ur:i'idad - ,, 
,, ' 

W8x 18 

W8x24 

W 10x33 

W 10 x49 

W8x31 

W6x 15 

Plancha 10 

Plancha 12.7 

Plancha 26 

Cartelas 

Pernos de Anclaje 1" 

Pernos A325 Galv 7 /8" x 4 1 /2" 

Descripción 

Puiltál�s 1"
0

Árri��tres'. t.áterales '· 

W8x 18 

W8x24 

W8x28 

L 4 X 3/8" 

Plancha 10 

Plancha 12.7 

Cartelas 

Pernos A325 Galv 3/4" x 3" 

Pernos A325 Galv 3/4" x 1 1/2" 

m 

m 

m 

m 

m 

m 

m2 

m2 

m2 

kq 

Unidad 

Unidad 

Unidad 
' r· 

.x,,.,,G]b \ 

m 

m 

m 

m 

m2 

m2 

kq 

Unidad 

Unidad 

-� 
---

,:;-_ 

-

' 

.,.:..; . 

Cantidad 

1 1 .i 8 

44.00 

44.00 

0.00 

108.80 

44.00 

15.60 

2.56 

4.64 

8.80 

465.34 

64.00 

192.00 

Cantidad 
,J - , ., - ,- .,

-7 � ,' 1,.,' 

38.50 

38.50 

0.00 

95.20 

38.50 

12.95 

2.24 

4.06 

7.70 

406.70 

56.00 

168.00 

Cantidad 
,,-., > 

-.,,_' ,._<.. :�-
,.,__, --1'

611.60 

928.00 

30.00 

518.40 

17.35 

7.68 

1,820.51 

1,320.00 

192.00 
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Descripción Unidad 

Travesaños ,, ' e ,.>,[\;:e>,·. '. :;,e' . Glb, 

W 8x 18 m 

L 4 X 3/8" m 

Cartelas kq 

Pernos A325 Galv 3/4" x 2 1 /2" Unidad 

3.2 Metrado Parral Principal 2 

Los metrados se muestran en el grupo de tablas No 2: 

Gr d upo e Tablas No 2 

Descripción Unidad 

Cantidad 

' 
'' 

1-�
" 

605.00 

57.20 

511.85 

880.00 

Cantidad 
:¡_:,'.>,-.. :,, .:,: /':' ->&< , • ¡;;/

--
� ,; :il&[�_\:·'t--"'i .. ., ,\, ··-':-;":·�-�} '\�-' ._ -;:t::'q\}4)�::\·� J:,:;1if(t:·� ·  \�iN,;� , 

Romeo 36 al ·42, ·:<·• ,- t , . +• 1.:lntdad ,,s•',r, , --- -s,<i", 7-

W 10x49 m 147.98 

W8x 18 m 77.00 

W8x28 m 38.50 

W8x35 m 38.50 

Plancha 10 m 2.10 

Plancha 12.7 m2 5.04 

Plancha 26 m2 8.68 

C 4 X 5.4 m 96.60 

W8x31 m 0.00 

Plancha 19 m2 0.00 

L 4 X 3/8" m 0.00 

Cartelas kq 590.06 

Pernos A325 Galv 7 /8" x 3 1 /2" Unidad 224.00 

Pernos de Anclaje 1 " Unidad 56.00 

Pernos A325 Galv 3/4" x 1 1/2" Unidad 56.00 

Pernos A325 Galv 3/4" x 2 1/2" Unidad o 
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Descripción Unidad 

Pórtico 43 y 45 , i ' '<·."'·;-
. . '.,,,_,,. : . .  ,_. ,. 

, 
,. ;¡.·._ ,, _. ·- .. /· :: Unidad . �-, . ' 

W 10 x49 m 

W8x 18 m 

W8x28 m 

W8x35 m 

Plancha 10 m 

Plancha 12.7 m2 

Plancha 26 m2 

C 4 X 5.4 m 

W8x31 m 

Plancha 19 m2 

L 4 x 3/8" m 

Cartelas kq 

Pernos A325 Galv 7 /8" x 3 1 /2" Unidad 

Pernos de Anclaje 1" Unidad 

Pernos A325 Galv 3/4" x 1 1/2" Unidad 

Pernos A325 Galv 3/4" x 2 1/2" Unidad 

Descripción Unidad 
. ·;, . , . . 

,'.{ij�d�, ;Jt::sl-: ,,},::fr . ,>\ . ,, .,,}:\;>,,;;>; Pórtico45.al .56;\'-, ,.,, :�.,¡'. _,; �Unidad ·:.

W 10 x49 m 

W8x 18 m 

W8x28 m 

W8x35 m 

Plancha 10 m 

Plancha 12.7 m2 

Plancha 26 m2 

C 4 X 5.4 m 

W8x31 m 

Plancha 19 m2 

L 4 X 3/8" m 

Cartelas kq 

Pernos A325 Galv 7 /8" x 3 1 /2" Unidad 

Pernos de Anclaie 1 " Unidad 

Pernos A325 Galv 3/4" x 1 1/2" Unidad 

Pernos A325 Galv 3/4" x 2 1/2" Unidad 

13 

Cantidad 
. . . 

' ,. -� 
2 

42.28 

0.00 

33.00 

0.00 

0.78 

2.40 

2.48 

27.60 

22.00 

0.40 

42.80 

215.54 

80.00 

16.00 

16.00 

24.00 

Cantidad 

(t�-:> ' ,· t/. . ' ,t., . 121

253.68 

132.00 

66.00 

66.00 

3.60 

8.64 

14.88 

165.60 

0.00 

0.00 

0.00 

1,011.52 

384.00 

96.00 

96.00 

o
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Descripción Unidad Cantidad 

. Pórtico s:r ai 66 
: ,, ... \. �- -- .. ,· 

· · 10/. -:�,! " ·· Unidad '. 
·.

W 10 x49 m 191.20 

W8x 18 m 55.00 

W8x28 m 55.00 

W8x35 m 55.00 

Plancha 10 m 2.10 

Plancha 12.7 m2 6.30 

Plancha 26 m2 10.40 

C 4 x5.4 m 63.00 

W8x31 m 0.00 

Plancha 19 m2 0.00 

L 4 X 3/8" m 0.00 

Cartelas kCI 719.36 

Pernos A325 Galv 7/8" x 3 1/2" Unidad 400.00 

Pernos de Anclaie 1" Unidad 80.00 

Pernos A325 Galv 3/4" x 1 1/2" Unidad 40.00 

Pernos A325 Galv 3/4" x 2 1/2" Unidad o 

Descripción Unidad Cantidad 

' Pórtico 67 �(sa�il,t <<i1t)\:�t;?:;: '%,ti'.t ·: }:� Ü�idací':fl1ss'��i r .t�lt!;;¿j ;:,t,;<2 · 

W 10 x49 m 38.24 

W8x 18 m 0.00 

W8x28 m 33.00 

W8x35 m 0.00 

Plancha 10 m 0.60 

Plancha 12.7 m2 1.26 

Plancha 26 m2 2.08 

C 4 X 5.4 m 12.60 

W8x31 m 11.00 

Plancha 19 m2 0.40 

L 4 x3/8" m 42.80 

Cartelas kCI 181.62 

Pernos A325 Galv 7/8" x 3 1/2" Unidad 96.00 

Pernos de Anclaie 1" Unidad 16.00 

Pernos A325 Galv 3/4" x 1 1/2" Unidad 8.00 

Pernos A325 Galv 3/4" x 2 1/2" Unidad o



Descripción Unidad Cantidad 
,, � N , .. � <-i ' • -�··Y/ ...1, : «: A� • ' ·-. �--. • � 

· '.;, ' > ·, .. 1'. Puntales· ·. '• ,./ , .. Y,,.: :.','fte . : ,<w,'\··' Glb1 
,,·· 

. :,.., \ . . : ..... :;._, . ,e··. 

W 8x 18 m 539.00 
W8x24 m 330.00 
Plancha 10 m 11.52 
L 2 1/2 X 1/4" m 220.00 
Cartelas kg 857.21 
Pernos A325 Galv 3/4" x 2 1 /2" Unidad 1,536.00 

Descripción Unidad Cantidad 

Arrjosfres i¡¡:tera]es j!i'l-.. },-'f'}t: K .,, •• �A:::: ·Gtb't.r »( .. :,,,, 
·- -� 

.Y;::· �--,,,,-_,, 
, --�

·:,A{ : . ·< .:., 1 > 

Plancha 10 
Plancha 12.7 
L 4 X 3/8" 
Cartelas 
Pernos A325 Galv 3/4" x 2" 
Pernos A325 Galv 3/4" x 1 1/2" 

TrávesafiÓs 

W 8x 18 
C 4 X 5.4 
L 4 X 3/8" 
Cartelas 

Descripción 
,· 
,;·:,; "'. · -ji 'i:, ti:1 · '." . ,.,,;(;'.�. 

Pernos A325 Galv 3/4" x 2 1 /2" 

Descripción 

.,. 

Uhión entre Pórticos 43 y 45,,f;; · 
L4x5/16" 
L 3 1/2 X 1/4" 
L2x1/4" 
L 2 1/2 x 1/4" 
C 4 X 5.4 
Plancha 10 
W 8x 18 
L 4 X 3/8" 
W8x28 
Cartelas 
Pernos A325 Galv 3/4" x 2" 
Pernos A325 Galv 3/4" x 2 1 /2" 

m 5.94 
m2 3.00 
m 477.60 
kg 233.73 
Unidad 232.00 
Unidad 160.00 

Unidad Cantidad 
.. 

.GJtl:. 
'. o. ,,, ·t,· 

" 

. :·\ ','/;'.\;;'.;,,: ;.;:,J, . ':' ,. '1 . 

m 550.00 
m 550.00 
m 52.00 
kq 598.15 
Unidad 804.00 

Unidad Cantidad 
-1:i; ,, 

Glb\>" i';;. ·:.' / ,,. �- i ::J. ··1. 

m 132.00 
m 44.00 
m 208.40 
m 124.20 
m 69.00 
m 11.85 
m2 55.00 
m2 6.76 
m 44.00 
kg 262.59 
Unidad 336.00 
Unidad 208.00 
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Descripción Unidad Cantidad 
,-.� ... ,, .. ·, ', .,· >é. _ . .._ .-· ,

.,.,
,.� ;. ; • • • � '<i'  � ·• 

Un1ón entre Pórticos'67 y 68· - ; , 
·, i; , t • /, ,¡, ,, ·. 1.

L 4 X 5/16" 

L2x1/4" 

L 2 1/2 x 1/4" 

C 4 X 5.4 

Plancha 10 

W8x 18 

L 4 X 3/8" 

W8x28 

Cartelas 

Pernos A325 Galv 3/4" x 2" 

,Y ,,·Gtb:-· 

m 

m 

m 

m 

m 

m2 

m2 

m 

kQ 

Unidad 

. . 

132.00 

180.40 

209.60 

4.00 

10.38 

55.00 

6.76 

44.00 

241.40 

232.00 

3.3 Metrado Parral E-O Zona de Turbocompresores 

Los metrados se muestran en el grupo de tablas No 3: 

Gr d upo e Tablas No 3 

Descripción : -· ,� .,, '." ,,,, .•. �- '\;�;'.t> ;' '¡z'J<'Pórtico o:,; .:<: , ., 
W 10 x49 

W8x 18 

W8x24 

W8x31 

W8x28 

C 4 X 5.4 

W6x 15 

Plancha 10 

Plancha 12.7 

Plancha 26 

L 4 X 1/2" 

W6x51 

Plancha 19 

Cartelas 

Pernos A325 Galv 3/4" x 2" 

Pernos de Anclaie 1 " 

Pernos A325 Galv 3/4" x 1" 

Unidad Cantidad ·· -,'{rtw? •· ·, .,.. · · N t�'tt)rJt · ,J;1, ., .. - . ,Jt · .. , Unldád, :,,:, " : " ;, : 1· . 

m 16.68 

m 5.50 

m 5.50 

m 5.50 

m 5.50 

m 7.10 

m 1.60 

m 0.53 

m2 1.33 

m2 1.24 

m 27.60 

m 0.00 

m2 

kg 92.67 

Unidad 20.00 

Unidad 8.00 

Unidad 8.00 

Pernos A325 Galv 7 /8" x 3 1 /2" Unidad 32.00 
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Descripción Unidad Cantidad 

PórticoC' 
�, ' · , 

' ' ,

Y, ' Un'idad 1 

W 10 X 49 m 16.68 

W8x 18 m 5.50 

W8x24 m 5.50 

W 8x31 m 5.50 

W8x28 m 5.50 

C 4 X 5.4 m 7.10 

W6x 15 m 1.82 

Plancha 10 m 0.53 

Plancha 12.7 m2 1.33 

Plancha 26 m2 1.24 

L 4 X 1/2" m 27.60 

W6x51 m 0.00 

Plancha 19 m2 

Cartelas k!=I 92.82 

Pernos A325 Galv 3/4" x 2" Unidad 16.00 

Pernos de Anclaje 1 " Unidad 8.00 

Pernos A325 Galv 3/4" x 1" Unidad 8.00 

Pernos A325 Galv 7 /8" x 3 1 /2" Unidad 32.00 

Descripción Unidad Cantidad 

'. - • · ., - ,_ ,_w, y,�0;. ';.-�1,1, ,;;¡;¡"',,,, ·-· ' ·-;. - ,. · ', - ·, ;; Porticos .AC-S ,, _,,, .. , , -, ., '," ,Ur1m::lath,.,-,_ ,,e···"' ,2 ,,,,·¡, , 11.,

W 10 x49 m 183.48 

W8x 18 m 60.50 

W8x24 m 60.50 

W8x31 m 243.98 

W8x28 m 60.50 

C 4 X 5.4 m 78.10 

W6x 15 m 0.00 

Plancha 10 m 2.42 

Plancha 12.7 m2 8.91 

Plancha 26 m2 13.64 

L 4 X 1/2" m 0.00 

W6x51 m 0.00 

Plancha 19 m2 

Cartelas ko 1,062.23 

Pernos A325 Galv 3/4" x 2" Unidad 0.00 

Pernos de Anclaje 1 " Unidad 88.00 

Pernos A325 Galv 3/4" x 1" Unidad 88.00 

Pernos A325 Galv 7/8" x 3 1/2" 
-

Unidad 352.00 
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Descripción 

Pórticos J - ·F 

W 10 x49 
W8x 18 

W8x24 

W8x31 
W8x28 

C 4 x5.4

W6x 15 

Plancha 10 
Plancha 12. 7 

Plancha 26 

L 4 X 1/2" 

W6x51 

Plancha 19 
Cartelas 

' 
. ' 

Pernos A325 Galv 3/4" x 2" 
Pernos de Anclaje 1" 
Pernos A325 Galv 3/4" x 1" 

_{,, . .

Unidad Cantidad 

Unidad . ·, · 5

m 83.40 
m 27.50 

m 58.75 
m 27.50 

m 27.50 

m 35.50 
m 8.00 

m 1.10 
m2 4.05 

m2 7.20 
m 0.00 
m 11.00 

m2 

kQ 437.25 

Unidad 0.00 
Unidad 60.00 
Unidad 40.00 

Pernos A325 Galv 7 /8" x 3 1 /2" Unidad 160.00 

Descripción 

, ., , . ;;;}f . /;,f¾f Pó'rticos R-K . , ·, " 

W 10 x49 
W8x 18 
W8x24 
W 8x31 
W8x28 
C 4x5.4 
W6x 15 
Plancha 10 
Plancha 12. 7 
Plancha 26 
L 4 X 1/2" 
W 6x51 
Plancha 19 

Cartelas 
Pernos A325 Galv 3/4" x 2" 
Pernos de Anclaje 1 " 
Pernos A325 Galv 3/4" x 1" 

Unidad Cantidad 

,. . '.'!;,{\/, ,,, ' ,,y',. . . ,, . .. . >$;\i ' .. ,'-)i{ , ·4?� '>' Unidad ',.,•t• "S ,,, ,., 
;.J-· 8. � P" ' ' ·>-

>

"t···', ··'-" - •. .-v..::,, � ,. ' 

m 133.44 
m 44.00 
m 94.00 
m 44.00 
m 44.00 
m 56.80 
m 11.28 
m 1.76 
m2 6.48 
m2 11.52 
m 0.00 
m 17.60 
m2 

ka 698.58 
Unidad 0.00 

Unidad 96.00 
Unidad 64.00 

Pernos A325 Galv 7 /8" x 3 1 /2" Unidad 256.00 
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Puntales 

W8x 18 
W8x24 

Descripción 

. .

' ' 

Plancha 10 
Cartelas 
Pernos A325 Galv 3/4" x 2 1/2" 

Descripción 

Arriostres ,t.atera'les 
. :·· 

·.·Á ·<'f-.f 

L 3 x 1/4" 
Plancha 12.7 
L 4 X 5/16" 
L 4 X 1/2" 
Plancha 10 
Cartelas 
Pernos A325 Galv 3/4" x 2" 
Pernos A325 Galv 3/4" x 1 1/2" 

Descripción 
'•' ' t'.' .

Travésaños .. � # ' 

W 8x 18 
C 4 X 5.4 
L 4 X 3/8" 
Cartelas 
Pernos A325 Galv 3/4" x 2 1/2" 

Descripción 

•· 

. 

. 

...., -�-
,.> -- >,\ 

Unidad 

Glb. 
m 
m 
m 

ka 
Unidad 

Unidad 

Glb' > 

m 
m2 
m 
m 
m2 
ka 
Unidad 
Unidad 

Unidad 

' . >· •. ,.; · Glb · · 
' 

;, . . ·• .. · · ,> . 

m 
m 
m 
ka 
Unidad 

Unidad 
' ·· 

,, . , ,,. Uní6n entre '.Pórticos'·c· - cV 
·, : �· "" -G1b· . 

L 4 X 5/16" m 
L3x3/16" m 
L 2 1/2 X 3/16" m 
L 2 1/2 x 1/4" m 
C 4 X 5.4 m 
Plancha 10 m 
w ax 18 m2 
W 8x31 m3 
Cartelas ka 
Pernos A325 Galv 3/4" x 2" Unidad 
Pernos A325 Galv 3/4" x 1 1/2" Unidad 
Pernos A325 Galv 3/4" x 2 1/2" Unidad 

..• 

,:· "' 

,,, ' 

Cantidad 

1 

858.00 
264.00 

12.24 
1,005.70 
1,632.00 

Cantidad 

1 

14.00 
2.10 

79.20 
180.00 

2.70 
148.44 
128.00 

96.00 

Cantidad 
.,. '_,.: ·.;;_ 

., ·1
528.00 
528.00 

49.92 
574.22 
768.00 

Cantidad 

. 
. 

.• 
' 1 

144.00 
72.00 
34.60 

244.80 
27.50 
13.25 
55.00 
16.50 

221.64 
192.00 
144.00 

52.00 
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CAPITULO IV 

COSTO DE MATERIALES 

De acuerdo a los metrados hallados anteriormente, podemos confeccionar la tabla de 

precios mostrada en la tabla No 4: 



4 

COSTO DE MATERIALES 

De acuerdo a los metrados hallados anteriormente, podemos confeccionar la tabla de 

precios mostrada en la tabla No 4: 
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Tabla No 4 

DESCRIPCION Unidad Cantidad 
Precio 

Unit US $ 

Barra Redonda 1" m 712.00 2.81 

C 4 X 5.4 m 1,728.50 6.02 

L 2 1/2 x 1/4" m 798.60 5.91 

L 2 1/2 x 3/16" m 34.60 4.51 

L 2 X 1/4" m 388.80 4.55 

L3 1/2x1/4" m 44.00 7.54 

L3x1/4" m 14.00 6.87 

L 3 X 3/16" m 72.00 6.02 

L 4 x 1/2" m 235.20 14.04 

L 4 x 3/8" m 1,254.24 11.03 

L 4 x 5/16" m 487.20 10.53 

Pernos A325 Galv 3/4" x 1 

1/2" unidad 808.00 0.90 

Pernos A325 Galv 3/4" x 1" 208.00 1.22 

Pernos A325 Galv 3/4" x 2 

1/2" unidad 5,904.00 2.10 

Pernos A325 Galv 3/4" x 2" unidad 1,156.00 1.75 

Pernos A325 Galv 3/4" x 3" unidad 1,320.00 1.80 

Pernos A325 Galv 7 /8" x 3 
1/2" unidad 2,016.00 2.11 

Pernos A325 Galv 7/8" x 4 
1/2" unidad 1,360.00 3.61 

Pernos de Anclaje 1" Unidad 972.00 9.52 

Plancha 10 m2 120.93 85.68 

Plancha 12. 7 m2 86.71 110.41 

Plancha 19 m2 0.80 198.75 

Plancha 26 m2 133.02 223.48 

Tuercas A 307 x 1 /4" unidad 6,000.00 0.05 

Tuercas A325 Galv 1" unidad 712.00 1.65 

W 10 X 33 m 137.50 49.29 

W 10 x49 m 1,552.02 73.19 

W6x 15 m 134.10 22.44 

W6x51 m 28.60 76.28 

W 8x 18 m 4,577.10 26.89 

W8x24 m 2,054.25 35.85 

W8x28 m 486.50 41.82 

W 8x31 m 878.38 46.31 

W8x35 m 159.50 52.28 
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4.1 Planilla Integrada de Costos 

De acuerdo a los precios unitarios mostrados en la tabla No 4, a los metrados obtenidos, 

rendimientos historicos de horas hombre, pesos de elementos, area unitaria de elementos y 

datos obtenidos de la rueda de preguntas y respuestas, podremos obtener las siguientes 

planillas totalizadas según: 

• Tabla No 5 : Planilla correspondiente al Parral Principal 1

• Tabla No 6: Planilla correspondiente al Parral Principal 2

• Tabla No 7: Planilla correspondiente al Parral E - O Zona de Turbocompresores
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,. ..
2.02 
1.25 
º·" 
0.00 

416.nn 

41S.OO 
• 

1 470.00 
SS.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

NoTu-.A 
UII"' 

.,:-...-2.141.oa 

370.00 
370.00 
370.00 

1 301.00 
130.00 

o.oo 

0.00 

0.00 

0.00 

º·" 
0.00 

NoTv-.A 
...,_ 

- . ... 
325.00 
3'6.00 
,,.... 

1 141.00 
10.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

NoTulft:flA 
Utmn, 

..,, 
UI 
,.., 
"·" 

·�

, ... 
0.00 
0.00 
.,. 
º·"' 
º·"' 

PnoTollll 
y....,.. 

,,,., . "·" 
, ... 
'·" 
'·" 

28.11 
10! 

... 
º·"' 

OJJ> 
.,. 
000 

... 

P"oTotal 
y....,.. 
,, ... a 

.... 

... 

... 
2102 
1lO 
º ·"' 

º ·"' 

º ·"' 

º ·"' 

, .. 
... 

P"oTotll 
T""*' 

'"' 171.DO' ..... 
0.00 º·"' 

0.00 º·"' 
..... 1.20 

112.00 ,.,. 
50.00 1-"' 

0.00 ... 
0.00 º·"' 

0.00 , ... 
0.00 .,. 
0.00 ... 
0.00 ... 
0.00 ... 

NoT-..A P"oTotll 
� T11-• 

m.oo .• 1M 

50.00 ,.., 
50.00 ,.., 

210.00 ,.,. 

50.00 , ... 

11.00 .,. 
0.00 0.00 
0.00 º ·"' 
0.00 º·"' 
0.00 º·"' 

0.00 º·"' 

0.00 º·"' 

p""" 
T«• -

.«.12tAl 

1ln 
11.n 

tl72 
.. ,, 
... 
0.00 
0.1• 
.,. 
.,. 
º·"' 
.., 

p""" 

_T ... 

, ,14.11 
,.., 
..... 

, .., 
59.01 
... 
º·"' 
º"' 
º ·"' 

º·"' 

º ·"' 

º·"' 

p""" 
T«• 

.. too.11 

14 .• 
,.. 
14.A 
51]11 
... 
º·"' 

º·"' 
... ,_., 
. .. 
. .. 

-

T«• 

.. , tl.27 
º·"' 

º·"' 

111 
,,, 
,.,. 
º·"' 

º·"' 

º"' 

º"' 

. .. 

. .. 

. .. 

p""" 

.
Totll 

11.0S 
120 
12, 
1.47 
2.21 
... 
º·"' 

º ·"' 
º·"' 
º·"' 

º·"' 

... 

HHTotll 
r-

114.10 
, ... 
,, . ., 
�-"' 

...., 
"º 
.... 
, ... 
.... 

º ·"' 

, ... 
0.00 

HHTotll 
TUlfc:eti 
.• 101.n 

14.10 
14,., 
um 

'·" 
'" 
º·"' 

'"' 
'"' 
'"' 

... 

. .. 

HHTotll 
y....,.. 
-�·

1100 
1,.., 
110) 
..... 

.... 

.,. 
º"' 

, ... 
... 
º"' 
º"' 

HHT°'" 

y,..., 

. ,10.11 
... 
, ... 
1CO 

, ... 
, .. 
.,. 
.,. 
. .. 
,.., 

.,. 
, ... 
... 

HHTotll 
y....,.. 

11.11 
,... 
, .. 
uo 

, .. 
o.n 

... 
º·"' 

º·"' 

... 
º ·"' 

. .. 

1\) 
w 



""-

-211111�· 
l•'I 

WIJ.24 
101149 
h:31 

Wh115 
Planch1IO 
Plenchl12.7 
,.,.,,.,,.,. 
e,,,., 

......... 
p.,. Al25 o• 1,e· •, 112" 

""-

Mll•U 
!..!_!I 

'Wl•24 
.w� 

!.!..!! 
1h11 

� 
Plwloh•J2.7 
P_,.,,,•21 

.2!!l!!!!.... 
p��-
P.--Al25 OWW 7,a• • 4 112• 

.,...,,,,,,., 
_11_,4.L.,_ 

Wh11 
wa.24 

10•49 
!.slJ. 
!..!..ll 

Pllr!Gh•10 
Pl.nch11 
_..,,. 
""'"" 
P�dlMCl!!1" 
Pllfflot A3215 0..-_1�· x 4 1fl' 

.,....,,._, 
_5'_11111 

� 
W 10.49 
Wh31 
.W!..!_ll 
� �ohl1l,_7 
"""""" 
c.,., 

....... 

PWftOI Al25 o• 11r • 4 1fl' 

.,..._, 
11!!+Amosbn� 

_l.!J! 
-.!.!l.! 
fil.!.1! 
L4x3/8" 
Plandla tO �-
c ..... 

PlfflOIA32fi0...,314"113" 
Pamot "325 O_, 3/�ia:: 

,_, 

4•311" 

_q�_ .... 

0,-

Pll?IOIA32501H3/4"•2 l/2" 

"""" c ...... ............ P,-doUnl 
,.,.. 

ltiUol 
Ullll•ria 

,, 1"" \ ' ' ,\., "' �· 'N', " ' 

m "'° .... -., 0.95 ?,24 
m 31,150 36.711 35.15 0.95 2.55 
m 95.20 73.01 73.19 1.62 ..,, 
m "·'° 40.19 ,48,31 122 3,,0 
m 15.01 22>1 "·" O.ti 17 
m2 2.24 81.!:iO 15.H 2.00 1.13 
m2 '·"' 97.17 10.41 2.00 a.62 
m2 7.10 199.39 223.48 2.00 11.73 

.. 408.11 1.00 º·" 0.02 017 
""""' ... oo 3'7 '·" "·" º·" 

""""' 161.00 º·" 3.11 0.00 0.00 

""""' C..lldad I Pno Unlario I Pndo Unl ANO 
u., ... HHUnll 

Umd,W...,. 

¡,,¡_ 
"ª 
Unidad 

� 

1.J!Q. 
4'.00 
�__J!(l 

101.10 
44.00 
11.40 
.IM 
lli 
.... 

485.17 
""'i4.oo 
m:oo 

2U2 
35.78 
73.01 
48.JI 
� 
� 
07,17 

¡¡¡:;; 
1.00 
w 
º·" 

:�:f �::I �::: 
-�:�il !��, :::
�:=1 �:� 1 !::� 

U2 

:::1 �::1 �:� 
:UI -------º-J!!L _ O.� 

Unidad I CIMltldld I P"oUnl.to
l 

�un• 1 U�;_ 1 HHUnl 

1.00 ,·., ·,, 
4'.00 28.12 "·" o.os ,,. 
44.00 ,.,. 35.86 º·" 2.65 

108,0 73.01 73.11 ,.., 1.22 

4'.00 .... 48.31 ,,, '·" 
Ui.80 22>1 "·" 0,1 1.17 

m2 , ... 117.60 15.S! 2.00 U3 
�, .... 07.17 110.41 2.00 Ui2 
m2 .... lt!Ut 22:S.41 2.00 11.73 

, .. ... ,. 1.00 º·" 0.02 0.17 
""""' 04 00 3.97 '·" o.oa , ... 
""""' 192.00 , ... 3.81 0.00 0.00 

Unidad I CMlldld I P•o Unllriol PINO u,. I u� 1 HH Unl 

""""' 7 00  
"·'° 211.12 , .., 
"·'° ,.,. 3U5 

05.20 73.01 73.11 
31.!iO .te.,, 415.31 
12.15 ,,.,. 22.44 

m2 2.24 17.50 115.151 
m2 4.01 97.17 10.41 
m2 7.70 199.39 "'·" 
... 408.70 1.00 º·"

""""' ...00 3.17 '·" 
� .........!.68.1!!l ..... __ �_.3.11 

�.' 

º·" 2.2, 
O.IS 2.65 
1.62 '·" 
122 3.30 
O.fil 1.17 
2.00 6.U 
2.00 U2 
2.00 11.73 
0.02 0.17 
,., , ... 
0.00 o.oo 

Unidad 
I 

CridMI 
I 

Pno UnlllñOI PNdo Unll I u�:. I HH UnN 

�11 ___ --'-- - _,_, 1.00 
611.fiO 26.12 ,.., º·" 2'4 
928.00 3<n 36.15 º·" 2.65 

30.00 41.72 41.12 1.07 2.H 
611.40 14.81 11.03 0.45 '·" 

m2 17.35 87.60 15.58 2.00 6.13 
m2 7.H 07.17 110.41 2.00 15,52 
, .. 1 120.151 ,.oo 0.40 0.02 0,17 
""""' 1 3:ZO.OO 0.37 ,..., 0.00 0.00 l"""*'-.1 � �-�º'"' ·-

0.90 0.00 0_,_00 

Unld-.l C-,tldad P110Unkltlo PtlOlaUnl ANo HHUI\II Unlarla 

Qllt __ 1.00 
805.00 28.82 21.81 º·" 2.24 

57.20 14.81 11.03 0.45 '·" 
511.15 1.00 º·" 0.02 0.17 

u .... 180.00 _0_.34 2.10 0.00 0.00 

PnoTotll Pr9CloTotll NNTotll 

.• ,4.11.1A2 �-;-.">.v,1•1t7,4 , HU4 
1032.157 1035. 6 "·'" 
1.:mi.18 1 380.21 "·" 
11150.55 8967.97 144.70 
1 771.32 1782.77 48.17 

,,.., 337.811 13.70 
198.00 191.92 .... 
397.35 "'41.2! 11.12 

115315.30 1 720.81 16.40 
408.11 15324 U4 
m,i "'·" 4.48 
107.52 """ 0,00 

PnoTot .. P..cloTotal ,.,_Tot.i 

,-,1U71.N .-171101 ,,, .H4.l2 

1 1ao.oe 1 113.G4 4UIO 
1 1573.44 11577.38 41.10 
7 943.•'9 7"3.40 185.38 
2032.38 037.45 "·" 

387.CS ,., ... 102 
224.00 219.34 15.12 
464.1 112.32 9.28 

1 7154.83 1 N8.lM 17,0 
485.17 118.35 '·" 
264.09 ... .,. ... 

122.U ..,.., __ o_.oo 

Pnolctal PndDTotal N'IITottil 

,..., ••1U..U ._l7'JW7,.a ,,MI.Al 
1 110.oe 1 113.04 41.IO 
11573.44 11577.31 4UO 
7 943.41 7ts3.-40 1fll5.3a 
7032.38 �037.46 "·" 

J.411.13 350.00 ,..,. 

224.00 219.34 5.12 
464.12 512.32 11.21 

1 7 64.83 1NU4 17,0 
48U4 1115.13 11.151 
,.. .. 809.20 . ., 
122.11 1592.93 0.00 

PnoTCltll PtedoTotlt .... ,.., 

, .  � � 11 111.TS N317.M 
1032.67 103S.18 "·" 
1 378.78 1 380.21 "·'" 
8.950.65 8957.117 144.70 
1 771.32 1 712.77 48.97 

289.12 290.65 11.78 
198.00 111.92 .... 
397.35 4'821 1.12 

1635.30 1720.11 1UO 
406.10 1152.61 U1 
m�, "'·" UI 
107.52 """ 0.00 

PnoTotal Pr.doTotal N'IITatal 

.. nMUt ., '1.111.21 
1U03. tl 1"'44.22 5111.02 
33 115.21 33288-45 181.150 
1 2fi1.50 1 254.74 32,10 
7 573.12 5 7111.69 233.21 
1 511.13 1 4Mi.66 34.70 

761.64 &47.91 15.36 
1 120.51 nl.20 37.20 

411.40 2 311.95 0,00 
.,,,. 173.23 0.00 

PnoTotlll Pl'IOlaTot.t A.rnTotll 

, 17..1.72..11 11-21 110.tl 
18m.10 18268.71 &14.75 

135.19 830.71 25.74 
511.15 2004 10.46 
299.20 1,641_!)0 _ 0.00 

HHTolll USI/� """'"'N M11Plnl• 
Tdo Totlmlllt1 

"· .f810.n """"-�°' ),· ,,, �,, , ,,..,ao.n 
18.05 1.00 m 810 
"·" 1.00 '" 1.10 

496.47 1.00 .. o.oo 
127.02 1.00 ,,.. 7.83 
21.07 1.00 ""' 8.85 
13.07 º·" .. º·" 

29.49 1.13 .. 0.71 

9()>1 1.12 .. ,. ..
oa.02 º·"' .. º·" 

37.06 '" .. 0.00 
0.00 , ... .. 0.00 

HHTotal U!Slllo %Plntut1 N'll•P\-11• 
Tdo Tolaffllfll• 

., ,1,N -.,._l,.4n1 , ...... ..... 1.00 11'A t.97 
112.39 1.00 '"' t.97 
Ei67.39 1.00 .. 0.00 
145.17 1.00 11'1 u, 

"·" 1.00 ... , ... 
14.93 o.ea .. 0.49 
30.27 '" .. º·" 

103.21 1.12 .. U7 
77.65 , ... .. 0.,0 
42.315 2.40 "' 0.00 
0.00 __ .... "' 0.00 

IOH°"' USllka %Plrllur1 Atw1Pn!1t 
, .. Tot1lment. 

" ,,,t,11 -..,;,,LU._ S,.12 

..... 1.00 ,,.. 5.97 
112.39 1.00 ,,.. t.97 
587,311 1.00 "' 0.00 
145.17 1.00 '"' 1.96 
"·"' 1.00 ... 7.10 
,..,, 0.98 .. 0.49 
3027 1.13 .. º·" 

103.21 1.12 .. U7 
77.58 0.40 .. , ... 
42.35 2.40 .. 0.00 

0.00 .... .. 0.00 

HHTot.t UUfka %Plnlure M11P1nl1r 
, .. TotNMllt1 

1.-.74 , ... ....... JUI 

11.05 1.00 "" 1.10 
..... 1.00 '"' 8.10 

499.47 1.00 "' 0.00 
127.02 1.00 11'1 '·" 

24.16 1.00 ... 6.lfl 
13.07 º·" .. 0.43 
28.49 1.13 .. 0.77 
90.31 1.12 .. ,. ..
67.71 º·" .. 0.79 
37.05 2.40 .. 0.00 
0,00 ... .. 0.00 

""'""' U911-.0 
"""'"'� Al••Plnt1t 

Td• Tot�• 

4'11.151 o.n JT. ,. 1 ... IOl.71 
1 3111.93 1.00 11'A ..... 
2 370.31 1.00 ,,.. 148.93 

1140 1.00 '"' 5.35 
1131.15 0.76 - 233.215 
101.21 º·" ,.,. , ... 

50.11 1.13 "" .,, 
303.42 º·" "" 10.39 

0,00 4.111 .. 0.00 
0.00 3.22 "' 0,00 

HHTot.t USl/kg %Plnture ...,._•Pintar 
T«• Totllmwlt1 

1.aG7.12 ,. .. IUllL N.71 
IJS2.11 1.00 '"' 95.711 

09.64 0,75 .. 0.00 
15.31 º·" .. 0.00 

- -· 
0.00 11_,18 "' 0.00 

..... Non,.,_,. 
lonlfuoar Ut llur 

. -.., ,�2.111.00 
"·' 326.00 
"·" 325.00 

144.70 1 1445,00 
31.14 325.00 
us 11.00 

'·" 0.00 
,., 0.00 

13.94 0.00 , ... 0.00 
4.411 0,00 
0.00 0.00 

ANoo NolulfllnA 
1111�- ...... 

('-321.14 ·" .!l.l14AIO 
34.13 370.00 
34,13 370.00 

116.38 1 lOl.00 
'4.73 4".00 
,_ .. 102.00 
4.83 0.00 
'·"' 0.00 

16.93 0.00 
U2 0.00 
5.12 0.00 
0.00 0.00 

·-· NoT.-A 
l9nlfvG• Utl11t 

,, ,,.14.00 
"·" 370.00 
34.13 370.00 

116.31 1 308.00 
"·" 31tl.OO 

7.10 ... 00 '·" 0,00 
'·"' 0.00 

15.93 0.00 
1.111 0.00 
6.12 0.00 
0.00 0,00 

..... N0Tu1J011A 
,..,..,_ Ull1• 

.,211.04 �.., ·,., ....
"·" 325.00 '°·" 326.00 

144.70 1 148.00 
39.14 326-00 
5.10 78.00 
'·" 0.00 
,., 0.00 

13.14 0.00 
7.52 0.00 
4.41 0.00 
0.00 0.00 

,.,.., N9Tu1tot.1A 
""�- ,..,M 

.. 

-4114.11 6.100.00 
7307 7 735.00 
... 7 250.00 

0,00 0.00 
26.01 0.00 
1,07 0.00 
21.12 0 00  

0.00 0.00 
0.00 0.00 

AN" NoTUMIII A 
lonruo11 ""''· 

11L11 ....... 
471.N 045.00 

215.74 0.00 
10.41 0.00 

0.00 0.00 

PHoTolal ..... 

,_ .Total 

,,;,.44M ,;,.100.02 
1.50 1u, 
'"' 14.A 

'2J2 51.10 
.... 14.11 
,.,, u, 
O.O> O.lll 
O.O> O.O> 

O.O> O.O> 

O.O> .., 
,., ,., 
O.fil ,., 

P"°Total . ....
Tu-u '""' 
,;:,, -11 ... xd17 .o2 

, ... � ... 
'·" M.IO 

21.11 59.01 
1.11 "·" 
104 .., 
'·"' ,., 
'·"' '·"' "" '·"' ""' O.fil 
.., '·"' 
DJll .., 

PnoTctal ·-

,_ -
lolll 

·>N.21 ttUt 
7.40 1•• 
, ... 1l9 

:u 51.0I 
1.40 ..... 
1.12 UJ 
OJlO ,., 
º"' '·"' 
0.1111 .., 
.., .., 
'·"' '·"' 
.., .., 

P110Totll -

,._,, .T«11 

�, � O.ti • N.20 

... 14.N 

.., •M,N 
22.92 51.10 
,.so ,u, 
1.51 152 
0.1111 .., 
'·"' '·"' 
... .., 
... .., 
... 0.1111 
0Jll) ... 

Pflolatlll . ...., 

,_, Tdo 

. 211.71 � IIO.IO 
102Jl0 ...... 
(54.70 "'" 
'·"' Ult 
, ... , ... 
º"' '·"' 
,., , ... 
, ... 0.1111 
,., ,., 
.., .., 

PnoTotlll ..... 

,,_ T«• 

-100.to ..,_..
.... ,,,,. 
'·"' ,., 

,., '"' 
, ... ... 

.... Tot-' 
,_ 
..... '·"' 

13.(KI 
.... 
U.O> 
l.14 
OJlO 
º·"' 

OJlO 
O.O> 

O.fil 
O.fil 

HHTotal 
,_ 
.1ou1 

14.1:1 
IUO 
,,.,, 
1711 
.... 
'·"' 
,., 
.., 
'·"' 
'·"' 
.., 

HHTol.t 
r, ..... 
,,oou 

IUO 

IUO 
"-" 
IUO 
, ... 
'·"'
' ·"'
.., 
.., 
.., 
.., 

HHTotlt 
,_ 

, , -17,N 
,.., 
13.00 
.... 
1'Jl0 
.,, 
'·"' 
O.O> 
'·"' 
º"' 

.., 

... 

HHTottil 
,_ 
auo 

"'·"' 
..... 

,.., , ... , ...
,., 
,., 
.., 
.., 

HHTotal 
,_ 

, ..... 
201.10 
º"' 

º"' 

... 

1\.) 
� 



Tabla No 6: 

0.-lpoton 

PorUeoH1142 
W 10x49 

WhUI 

Wh2ll 

Wh36 
-·· 

Plancha 12.7 

Pl""""':ZO 
Chfi.4 
c..,., 

Perno• A3215 Ga1Y 7'8" 1 3 112• 
Perno• de .. -1 ..... 1• 
P•no• A325 GIN 314º x 1 1/2" 

°""1pc\on 

Pot11co4)v411 
W10•40 
Wh2ll 

Plancha 10 
Plancha 12. 7 
_,, 

C,hl5.4 
Wh31 
�.10 
l4•31&" 
eni.. 

PwnoeA3250111v7/8"•3 1f2" 
......... ,. 
P9ff'IMA32150.tv3/4",c1112" 

P•noa A3215 Oalv 314" x 2 112" 

""-"" 

Portlco4'1Sa1M 
W10•40 
wex1e 
Wh2ll 
Wh35 
-·· 

Pl.endw12.7 
Pltnoho:ZO 
ChU 
.,., .... , 

Pernos "3215 Glllv 718" x 3 1/2" 
Pwnosdt1Ant:1aa1" 
Pe1T1NA325Galv3/4"x1 112" 

O.,oripcion 

Portlcosr •l" 
W 10x40 
WhUI 
Wh28 
Wh36 
Planche 10 

Plandla 12.7 
Planche2fl 
C4x5.4 
.,., .... , 
PwnosA32150etv718"13 1f2" 

Pemosd•Anc1M1" 
Pernos A325 Galv 3/4" 1 1 112" 

Unldod 

U'11dad. 

m 
m 
m 
m 
m 
m2 
m2 
m 
ka 

Unldod 
Unld,d 

Unldod 

Unldod 

Unld,d 

m 
m 
m 
m2 
m2 
m 
m 
m2 
m 

lkn 
Unldod 
lJrldtd 
Unldod 
Unidad 

Unldod 

m 

m 

m 
m 
m 
m2 
m2 

m 

'"' 

Unldod 
Unldod 
Ualdod 

Unldod 

Üaidtd 
m 

m 
m 

m 

m 

m2 
m2 
m 

k• 

"""'"" 
Unid .. 
Unidad 

Confldad PeaoUnttarlo PrllCfoUntt 

¡ "· 
1"7.9!1 73.01 73.19 
77.00 21U2 29.80 
31.!iO 41.72 41.82 
..... 52.Hi 62.28 

2.10 87.60 aua 

, ... 97,117 110.41 
.... 109.39 223.41!1 
..... 8.05 e.02 

690.00 1.00 0.40 
224.00 O.fíe 2.11 

.. . 00 3.07 0.152 

... 00 0.28 0.00 

Conldod Pet0Unltark> PredoUnlt 

2 t,ohiv-441 

42.2fl 7l.01 73.10 
33.00 41.72 41.82 
0.78 87.50 86.88 
2.40 07.87 110.41 
, ... 1119.30 223.48 

27.80 .... 11.02 
22,00 48.10 48.31 
0.40 140.64 198.75 

42.80 14.81 11.03 
211.54 1.00 0 .40 
10.00 .... 2.11 
11t00 3.07 0.152 
uu,o 0.28 0.00 
24.00 0,34 2.10 

Conldod "-Unll"1o "'"'°""' 

12 
253.811 73,0t 73.10 
132.00 28.82 28,80 
... 00 41.72 41.82 
88.00 152.115 152.211 
3.10 17.50 115.1!18 
11.84 07.87 110,4'1 

14.11!1 190.30 223,41!1 
185.80 8,06 8 .02 

1 01U2 1.00 0,40 
384,00 0.59 2.11 
... 00 . 3.07 0.152 
... 00 0.28 0.00 

Confldad Pe.o Unitario ProdoUnll 

10 
101.20 73.01 73.10 

155.00 28,82 u.ao 

155,00 41,72 41.82 
55.00 52,15 52,28 

2.10 87.50 es.ee 
1.30 07.87 110.41 

10.40 100.30 223.48 
13.00 8.06 8.02 

710 .38 1.00 DAO 

400.00 0.158 2.11 
10.00 3.97 9,152 
40.00 0.28 0.00 

..... 
'*'""' 

"""""' 
PHolotal Pr«:toTotlf 

· ·' ·' . ,  20122.00 -�- 21072.M 
1.152 ,.22 10804.02 10 131.10 
.... 2.24 20815.14 2070.32 
1.07 2.98 , eoe.22 11110.25 
1.23 3.73 2 007 .7 1  2012.8 1 
2.00 U3 1113.75 170.03 
2,00 8.62 403.21 1550.40 
2.00 11.73 1 730.71 1939.83 

0.40 o.e7 777.03 581.06 
0.02 0.17 690.oe 238.02 
0.00 o.eo 125.44 "71.68 
0.01 0.!16 222.32 633,06 
0.00 0.00 115.fSS 50.53 

"" 
HHUnn 

Unll•ril 
PnoTotal PredoTola 

7121.2' 71Cl.87 
U2 ,.22 3 0S8.88 3 094,80 
1.07 , ... 1 378.78 1.380.21 
2.00 6.83 88.26 ee.83 
2.00 8.52 234.19 2U.80 
2.00 11.73 404.49 5154.24 
0.40 0.87 222.18 188.02 
1.22 3.30 1 0111.18 1 018.73 
2.00 1.10 159.12 79.60 
0.45 1.22 11215.31 471.98 
0.02 0.17 215.54 18 .22 
0.00 0.00 44.190 188.42 
0.01 , ... 83.52 152,30 
0.00 0.00 4.48 14.44 
0.00 0.00 e.u, 50.40 

..... HHUnft 
""'""' 

P..,olotal PtedoTolal 

._ S!..ffl.00 ..,,, 11 2$.04 
U2 IS.22 18621.UI 181587.eO 
0,85 2.24 3 540.24 31549.11 
1.07 2.98 2 7153.152 2 700.42 
1.23 3.73 3 441.liKI 3 450.53 
2.00 , ... 315.00 308,45 
2.00 8.62 846.00 0153.08 
2.00 11.73 2 lffl0.02 3 325.42 
0.40 0,87 1 333,08 ffl.09 
0.02 0,17 1 011.152 404.81 
0.00 O.DO 215.04 808.42 
0.01 0.811 381.12 013.eo 
0,00 0,00 ,._ .. 88.a2 

..... HHUrit 
""'"'' 

Peso Total PredoTotel 

2!250.�· ,. 211"-i• 

1.62 5.22 13 059.61 13 804.50 
, ... 2.24 1 475.10 1 411.eo 
1.07 2.08 2�4.80 2 300.35 
1.23 3.73 2eea.2& 2 875.44 
2.00 , ... 183.76 170,93 
2.00 8.62 919.58 905.81 
2.00 11.73 2 073.&8 2 324.22 
0.40 0.87 607.15 378.05 
0.02 0.17 71'1.38 287.74 
O.DO O.DO 224.00 842.11 
o.oe 0.88 317.tlO 7t11.50 
0.00 º·ºº 11.20 3tl,09 

AluTota\ HHTotal USSlko Y.Plnhn•Totel Ar•••Plntar 
Totatm.nle 

.... ,� 4 S.45 1 54t.O, ._. � . 1.82 ', ........ � , ,·� .. 215.41 
224.93 771.72 1.00 32'11 71.75 

73,16 172.10 1.00 ·- 73.15 
41.20 114.73 1.00 ·- 41.20 
47.3!1 143.41 1.00 1711 7.89 

4,20 12.25 .... 52'4 2.20 
10.08 32.118 1.13 53 5.27 
17.30 101.81 1.12 53 0.01 
33.14 ..... 0.76 ·- 38.B4 
12.08 ..... 0.40 53 e.31 

0.00 0.00 3.78 01 0,00 
4A8 37,015 2.40 01 0.00 
0.00 0.00 3.22 01 0,00 

...,Total HHTolal us 1/ko %Pklll.-eTotal 
AJ ... Ptnt• 
Tofatmante 

: ,- 1_74.12 ICUI 1,01 ... ...... '" 1812 
84.27 220.,G 1.00 ,,. 20.IO 
35.31 08.34 1.00 341 11.13 
, ... 4'.66 0.08 5711 o.ea 

4.10 15.88 1.13 5711 2.72 
.... 29.00 1.12 571 2.81 

11.04 Ul.52 0.75 ·- 11.04 
20.04 72.58 1.00 1110% 28.84 

0.10 3.52 1.33 5711 0,46 
Hl.28 52.11 0.75 ·- 10.28 

4.40 35.92 0.40 571 2.40 
0.00 0.00 3.78 01 0.00 
1.28 10.5" 2.40 01 0.00 
0.00 0,00 3.22 01 0.00 
0,00 0.00 e.ta 01 0,00 

ArNTotal HHTolal us 1/ko %Plnu•Total AfHaPlnt. 
Tot*nenl• 

11.12 2151.U . .1.02 .54.14'1, -� h� 431,40 

386.tiO 1 322.04 1.00 32'11 123,00 
126.40 ffl.02 1,00 '""' 125.40 

70.82 108.88 1.00 1""' 70.82 
01.18 245.05 1.00 1711 13,53 

7.20 21.00 º·"' 541 3.00 
17.28 69.37 1.13 54ll 9.37 
29,70 174.52 1.12 541 18.13 
1 1 .24 111.09 0.75 1110% 88.24 
20.87 188.59 0.40 541 11.20 

0,00 0.00 3.78 01 0.00 
7.08 83.152 2.40 01 0.00 
D.00 0. 00 3.22 01 0,00 

ArNTot&I HHTotal us Sfk; %Plntwa Total ArHsPlntar 
Totalmente 

,-.853.27 . ,1171.2S "IM 40,12% 221,17 
290.82 007.11 1,00 32'11 02.71 

52.26 122.93 1.00 ·- 152.25 
68.85 183.90 1.00 331 10.82 
87,05 ...... 1.00 1711 11.28 

4.20 12.25 0,98 .,. 1.88 
12.80 41.11 1.13 .,. , ... 
20.10 121.98 1.12 .,. 8.32 
2'.20 42.20 0.75 '""' 25.20 
14.70 11U9 0.40 .,. 5.aa 
0.00 O.DO 3.78 01 0.00 
8.40 52.93 2.40 01 O.DO 
0.00 0.00 3.22 01 0 .00 

Ar .. . � No Tuercas} 
u111 ... 

, !, ,.,� •• , ..217.N , .15'7,00 
153.18 1.212.00 

0.00 0.00 
0.00 0.00 

39.48 325.00 
2.00 0.00 
,u, O.DO 
8.28 0.00 
0.00 0.00 
6.75 0.00 
0.00 0.00 
.... 0.00 
0.00 0.00 

AfH a lgnlfUQW NoTuercHJ 
u-. 

,, .• 7UO , ......
43.78 348.00 
23.48 220.00 
.... 0.00 
2,01 0,00 
2.15 0.00 
0,00 0.00 
0.00 0,00 
0.35 0.00 
0.00 0.00 
1.01 0.00 
0.00 0.00 
1.28 O.DO 
O.DO 0.00 
0,00 0,00 

Arff a lgnlfuger No Tuerces} 
u ... 

.. .sn.n 2 121,00 
282.150 2 078.00 

O.DO 0.00 
O.DO 0,00 

87.85 650.00 
3.30 0.00 
7.01 0.00 

13.83 0.00 
0.00 0.00 
0.47 0,00 
0.00 0.00 
7 ... 0.00 
0,00 0.00 

ÑM e lgnlfuger No Tu•ca•A 
u ... 

nuo .2,Hl.00 
197.81 1 508.00 

0.00 0.00 
30.23 222.00 
58.38 480.00 

2.52 0.00 
7.58 0.00 

12.411 0.00 
0.00 0.00 
8.82 0.00 
0.00 O.DO 
8.40 O.DO 
0.00 0,00 

PssoTot.a PrscloTotel 
Tuerces Tuerc .. 

I0,74 , .�.19.34 
24.24 54.81 
0.00 º·"' 

0.00 0.00 
8.,0 14.81 
0.00 noo 

0.00 0.00 
º·"' º·"' 

º·"' 0.00 
0.00 0.00 
0.00 0.00 
º·"' 0.00 
0.00 noo 

P-Tolsl P1edo Total 
TueroH Tuercn 

11,SI .. 29.12 
8.98 15.70 
U0 '·" 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 noo 

0.00 0, 00 
º·"' º·"' 

0.00 º·"' 

""' 0.00 
0.00 0.00 
0.00 º·"' 

º·"' 0.00 
º·"' 0.00 

Peeolo1el PredoToW 
Tuerca• Tuercaa 

52.12 111.n 
41.52 ..� 

0.00 0.00 
º·"' º·"' 

11.00 201 
0.00 º·"' 

º·"' 0.00 
º·"' º·"' 

º"' º·"' 

º"' º·"' 

0.00 0.00 
º·"' 0.00 
º·"' º·"' 

PeeoTolll Precio Total 
TuercH Tuercas 

.44,N, :101.41 
31,32 70.65 
0.00 º·"' 

4.44 10.02 
9.10 10.75 
º·"' º·"' 

0.00 0 .00 
º·"' º·"' 

º·"' º·"' 

0.00 000 
0.00 ""' 
0.00 000 
º·"' º·"' 

HHTolel 
TuercH 

,u, 

48.48 
º·"' 

noo 

13.00 
noo 

0.00 
º·"' 

º·"' 

noo 

0.00 
º·"' 

º·"' 

HHTolal 
Tuer�• 

22.72 
1192 
uo 

""' 

º"' 

0.00 
0.00 
0.00 
0.00 
noo 

""' 

noo 
º·"' 

º·"' 

º·"' 

HHTollll 
Tuercas 

� , .105.04 
"·" 

0.00 
0.00 

2200 
º"' 

O.IXl 
º"' 

º·"' 

0.00 
º·"' 

0.00 
0.00 

HHTolll 
TuercH 

n.1i 

"-" 

0.00 
.81 
'"º 

0.00 
0.00 
0.00 
º·"' 

º"' 

0.00 
º ·"' 

0.00 

1\) 
u, 



0.•lpdon 

Porttcoi7 ,, 11 

W10x411 
Wh.21 

Pllncha 10 
Pllochl 12.7 _,. 
Chfi.4 

Wh:31 
Planch, 19 
lh3/fl" 
� 

Pwrm A3215 Gatv 718º 113 1/2" 
P•0011dll 1" 
Pemo• A32fi Ollv 314· x 1 112· 

0.-

�--, .. 

Wllx18 

Wh.24 
Pllnchl 10 
l2 1/2x114. 
Cer,., 

PtmOIA325Glfv314"x21/2• 

O.,o-

Arrlottm Llter In 
Plancha 10 

P.,-.Cha 12.7 
l4•318" 
c.n.,,. 
Pernos A325 Oalv 3/4" x 2" 
Pernoe A3H Gatv 3W x 1 112" 

O.oo,lpdon 

fniv1 .. ftot ... 

Wh1II 
C4x5.4 
l4x3/I" 
C..tola, 
Pwnos A325 Gatv 314• x 2 tg' 

o."'-

Unlon -¡¡¡¡,. Portléot � v 49 
l41t6/HI" 
l3 1/2x1/4" 
l2x1W 
l2 1/2x 1/4" 
C4x5A 
-·· 

Whte 

l4x3/8" 
W8x20 
Carlo l H  
Perno, A325 Galv 3/4" A 2" 
Pwnos A325 Galv 3/4" x 2 112· 

o. ... -

UnTon entre f'ortlcos 17 11 
l4•6/18. 
l2•114" 
l2 1'2x1/4" 
C 4x6.4 
Pbnoha10 
W8x18 
l-4•318" 
W8x28 
Car!IUl1 
Psmo, A325 Oalv 3/4" • 2" 

Unklad Crid,d PnoU,._lo PrecioUnlt 
,.,. HHUnll UN-

Ualdod 2 .· 
,:· � ,,_-.,, 

m :11.24 73.01 73,111 Ui2 6.22 

m 33.00 41.72 41.82 1.07 2.98 

m 0.00 87.50 eua 2.00 15.13 
m2 ,.,. 07.117 110.41 2.00 8,62 
m2 2.01 Uil0.3CI 223.<tll 2.00 11.73 
m 12.80 e.os 8.02 0.40 0.67 

m 11.00 48.10 46,31 1.22 3.30 
m2 0.40 1-48,64 191!1.76 2.DO e.eo 

m 42.10 14.111 11.03 0.-45 1.22 
lka 181.82 1.00 0.40 0.02 0.17 
Unklad ..... 0.60 2.11 0.00 0.00 
Unklad 18.00 3.17 9,62 0.08 0.88 

Ualdod 8.00 020 .... O.DO 0.00 

u ...... CanUdod ·-- PrecloUnlt ,.,. 
HHUnlt Unltar• 

G1b 1 
m 639.00 29.112 20.89 0,95 2.24 
m 330.00 35.70 35.1!15 0.95 U5 
m 11.fi2 87.60 85,5!1 2.00 6.03 
m 220.00 6.K 5.91 0.28 . ... 
ka 857.21 1.00 .... 0.02 0.17 
Unklad 1 635.00 0.34 2.10 O.DO O.DO 

1 
Unidad I Cantidad I P .. o Unitario I P,-do Unlt I u::. 1 HH Un1t 

Glb 1 ··;,. � '. , . ""·' 
m 6 ... 87.60 es.ea 2.00 6.03 
m2 3.00 97.87 110.41 2.00 5.152 
m 477.90 ,u, 11.03 0.45 1.22 
"' 233.73 1.00 .... 0.02 0.17 
Unklad 232.00 0.31 1.75 0.00 o.DO 
Unidad 180.00 0.211 0.80 O.DO O.DO 

1 Unidad I Canlkfad I PHo Unllaflo I Prkto Unlt I u:,:. 1 HH Unlt 

' Glb o 
m 

m 
m 
ka 
U�lld 

u"""" 

Glb 
m 
m 
m 
m 
m 
m 
m2 
m2 
m 

,,. 
u ..... 

u ...... 

�•� .. L ... ,.," 
550.00 20.82 
550,00 8.06 

52.00 14.111 
598.115 1.00 
�l!O ..... 

"""""" P .. oUnllatlo 

1 
132.00 12.23 

44.00 9.84 
208.40 4.03 
124.20 U5 

09.00 8.05 
11.85 87.60 
515,00 20.02 

0.78 1U1 
44.00 41.72 

282,59 1.00 
33CI.OO 0.31 
200.00 0,34 

,, �-- ,. ,. . -···· ., 
20.89 0.951 2.24 

e.02 0,401 0.07 
11.03 0,451 U2 

0.40 0.021 0.17 
2.10 0.001 O.DO 

P-Urat 
,.,. HHUnll 

Unll,,� 

10.153 0.45 1 .02 
7.64 0.415 0.82 
4.1515 0.22 0.77 

U1 0.29 0.DO 

0.02 0.40 0.07 
85.08 2.00 6.83 
20.89 0.95 2.24 
11.03 0.45 1.22 
41,82 1.07 , ... 

OAO 0.02 0.17 
1.75 O.DO O.DO 
2.10 O.DO O.DO 

1 Um:tad 
I Cantidad I Pno Unitario I Prsclo Unlt I u:,:.1 HH Unll 

G� 1 ., 
m 132.00 12.23 10,63 0,45 1.02 
m 180.40 4.83 4.55 on 0.77 
m 200.110 !i.115 5.91 0.28 0 ... 
m 4.00 8.05 e.02 0.40 0.87 
m 10.38 87 .60 es.11a 2.DO 5.83 
m2 55.00 26.82 28.89 .... 2.24 
m2 6.711 14.111 11 .03 0,46 1.22 
m 44,00 41.72 41.82 1.07 2.08 
k• 241.40 , ... 0.40 0.02 0.17 
Unldod 232,00 0.31 1.75 O.DO 0.00 

P .. oTolal PreoloTotat 

ISSC.H n •• , • 409,St 
2 701,00 27N.OO 

1378.711 1380.21 

62.60 51.41 
123.32 139.12 
414.73 484.84 
101.43 76.70 
5019.00 609,36 

59.82 TV.60 
1126.31 471.18 
181.02 72Jll5 

63.78 202.11 
83.152 162.30 

2.24 7.22 

P1aoTotal Prado Total 

2tt53.23 92.177.85 
14 455.118 14 492.21 
11 800.80 11 830.38 
1 008,00 987.04 
1 300.00 1.299.83 

857.21 3-42,89 
622.24 3,226.00 

P .. oTotal PredoTotal 

1141.51 ., , tl60.II 
5i19.76 600 ... 
293.81 331.24 

11 977.74 6.200.77 
233.73 03.40 

71.92 40e.OO 
44.80 144.30 

P .. oTotal Precio Total 

.. ,.20,809,7 '""· '°·" .,, 
14 751.00 14 787.97 

4 427.60 3 308.27 
760.72 673.43 
ffl.16 239.20 
273.38 11188.40 

P .. oTotal Prado Total 

1180.M .......
f 1114.38 1 380.47 

432."8 331.81 
oeu9 948.22 
738.QSI 733.82 
655.45 415.04 

1030.811 1 015.32 
1 476,10 1 478.00 

08.70 74.65 
1 &35.08 1 840.28 

282.60 105.04 
104.10 ne.oo 

70.72 .,. ... 

P1soTot.l PrscloTotal 

8,310.8' 8,251.21 

1 814.38 1 389.47 
835.25 820.82 

1 247.12 1.238.39 
32.20 24.011 

GOe.26 889.37 
1 475.10 1 478.80 

08.711 74.55 
11135.88 1 840.28 

241.40 06.60 
71.92 40e.OO 

Ar•Total HHT<>IM us 1/ka Vlntur•Total AIN•Plntar hu•lgnlfup 
No TuwcHJ. PHCJ Total Praclo Total HHTolal 

Totalrnant• u ... Tuerca. Tuercas TuercH 

.. 11us ·, �76.11 h.," .o ., Q,02% :\ .... ..,., .H.H � 411.00 ,., ' t.71 22.02 1t.li2 
511.12 tlXU2 1.00 1211 UU4 39,58 318,00 8.30 105 11n 
36.31 Cia.� 1.00 ""' 17.88 17.00 170.00 ... 7.U uo 

1.20 3.50 .... 47'< 0.60 .... O.DO 0.00 000 0.00 
2.62 022 1.13 47'< 1.17 1.36 0.00 000 0.00 0.00 
4,11!1 24.40 1.12 47'< 1.94 2.22 O.DO 0.00 0.00 0.00 
6.04 8.45 0.76 100% 6.04 O.DO 0.00 0.00 0.00 0.00 

13.42 30.20 1.00 100% 13.42 O.DO O.DO 0.00 0.00 0.00 
0.00 3.62 1.33 47'< 0.37 0.43 0.00 0.00 0.00 0.00 

,..,. 62.11 0.76 100% 10.20 O.DO 0.00 0.00 0.00 0.00 
3.71 30.27 0.40 47'< 1.73 1 ... O.DO 0.00 0.00 0.00 
O.DO O.DO 3.711 01' O.DO 0.00 O.DO 000 0.00 0.00 
1.21 10.60 veo 01' O.DO 1.28 O.DO 0.00 O.DO 000 
O.DO O.DO 3.22 01' O.DO 0.00 O.DO 0.00 0.00 QOO 

AINTotal HHTotol us $/ka Vlntur1Totll ArNIPlilt r 
A, ... � 

No Tuerca J. P•aoTotal Prado Total HH To!M 

Tolslmlnte Ulllm TUMC:H TuercH TUllfCH 

827.71 .. ,2.471.11 ,.1.07 .. 70.ffll 1152.12, ,.211.Q , 2.1so.oo 118.00 124.ot . ,1,0.00 
512.05 1.204.87 1.00 100% 612.06 0.00 0.00 0.00 O.DO QOO 
313.50 1142.91 1.00 11, 62.26 281.26 2 760.00 56.00 124.0!i 110.00 
23.04 87.20 0.911 65• 14JiNJ 8.14 0.00 0.00 O.DO 0.00 
81.80 218.17 .... 100% e1.eo 0.00 0.00 0.00 O.DO 0.00 
17.62 142.87 0.40 6511 11.33 8.19 0.00 0.00 0.00 000 

O.DO O.DO 8.18 01' 0.00 O.DO O.DO 0.00 QOO 0.00 

AtuTotaf HHTotal us 1/ka %Plnlur•Total hN 1Plnlaf AIH I v,lfugw NoTuercH.! P•soTolal Prado Total HHTotal 
Tolm*>I• UWI,- Tuerc•• TuercH Tu.rea• 

,,. y ,237.51 ,,1,,,.174.tl _,._,, 0.13 ,100.� .• ,,, 2S7,60 ,. ,v �. -<...:.O.DO ... ...,,o.oo .O.DO. .. ,O.DO O.DO 
11.88 34.e!i 0.911 100% 11.88 O.DO 0.00 000 0.00 000 
8.00 10.67 1.13 100% e.DO O.DO O.DO 0.00 0.00 0.00 

214.02 681.48 0.76 100% 214.02 O.DO O.DO 0.00 0.00 000 
4.78 311.0tl 0.40 100% 4,78 O.DO O.DO 0.00 0.00 0.00 
O.DO O.DO 5i.85 100% O.DO 0.00 O.DO 0.00 000 O.DO 
O.DO O.DO 3.22 100% O.DO O.DO O.DO O.DO 0.00 0.00 

O.DO 0.00 0.00 0 .00 

lvM T<>IM HHTotll us 1/ka %Pln!ut•Total Ar11 1Plntlr AIH • lgntrugst No Tutrc:11} PHOTot.f Pr-T<>IM HHTolal
Tot*'*11• UIITIDr Tuerc:1• TUMcn TUll'CH 

..,, .,,lll.12 , "1.7'1.21 ....... , ..... O.M .... ,100. ,4� • •• Jfl, 2 ,� ,,;,,-. :¡_0,00 ....... 0,00 .. •.D.00 .. 0.00 • o.oól
622.50 1 229.25 1.00 100% 622,60 O.DO O.DO 0.00 0.00 0.00 
220.00 388.98 0.75 100% 220.00 o.oo O.DO O.DO O.DO 000 

23.40 83.31 0.76 100% 23.40 0.00 0.00 000 0.00 0001 
12.22 ..... (1.40 100% 12.22 0.00 O.DO 0.00 0.00 o.oo; 

0.00 O.DO 11.18 100% O.DO O.DO O.DO -º'DO 0.00 000 

ArNTotal HHTotal us llka %Pntur1Total Arn•Plnt. Aru•lgnll'ugar NoTIJlfcH, PHoTotll Prado Total HHTotal 
Totalmanl• uw,., TutfcH Tuerct• r ..... , 

A318,tl . , .171.04 .02 ... H.21' , .274.91 "'·"· :no.� .> 1,.0 . �- �- 11.n 14.00 
6UO 134.63 0.80 100% fl9.40 0.00 0.00 0.00 000 O.DO 
10.80 311.08 0.77 100% 19.80 0.00 0.00 O.DO 000 0.00 
45.86 180.82 0.911 100% 45.86 0.00 O.DO 000 0 00  000 
34.78 123.17 .... 100% 34.71 O.DO 0.00 0.00 0.00 000 
27.00 .. .,. 0.76 100> 27.80 O.DO O.DO 0.00 0.00 0.00 
23.70 119.13 .... ... 19,85 3.86 0.00 0.00 0.00 000 
52.26 122.93 1.00 100% 62.215 0.00 0.00 0.00 0.00 0.00 

3.04 8.23 0.75 100% 3.04 0.00 O.DO O.DO 0.00 000 
47.08 131.12 1.00 17'< 7.86 39.23 370.00 7.<D 18.6'1 IUO 

5.37 43.77 0.40 ... 4.49 0,87 0.00 0.00 QOO 0.00 
O.DO O.DO 5.85 100> 0.00 O.DO O.DO 0.00 ... 000 
O.DO O.DO &,18 100% D.00 O.DO o.oo 0.00 0.00 000 

AreaTotal HHTotal us 1/ka %PlnM1Total Ar •••Plnt. Ar H aJgnlfugar No Tu1u::n,., P111C1Totsl PreoloTot.l HHTotal 
Toh,lmenl • Utlllz:ar TueroH TUMOH TINN'CH 

287.44 147,Sl º·" H.74% ,. 243.61 ,A .• 43.H 170.00 7.40 .,, .. 11.11. 14.00 
59.40 134.53 º·" 100% 59.40 0.00 0.00 0.00 0.00 000 
39.119 139.21 0.98 '""' 39.89 O.DO O.DO 0.00 O.DO 000 
5UIO 207.85 0.99 100> 60."9 O.DO O.DO 0.00 O.DO QOO 

1.00 ,. .. 0.75 100> 1.00 0.00 O.DO 0.00 0.00 0.00 
20.78 00.55 0.0!1 "' 17.03 3.73 .... 0.00 0.00 000 

1\) 62.26 122.93 1.00 100% 52.25 O.DO O.DO 0.00 0.00 000 , ... 823 0.75 100I 3.04 O.DO o.DO 0.00 QOO 0.00 O) 
47.08 131.12 1.00 17'< 7.85 30.23 370.00 , ... 1<09 14.110 

4.D3 40.23 0.40 "' 4.05 0.89 O.DO O.DO 0.00 O.DO 
0.00 O.DO 5.06 100% O.DO O.DO O.DO o.� 0.00 000 
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PotücotR•,K 
W 10JC40 
Wlx18 
Wh24 
Wh31 
Wh28 

ChU 
Wh16 
-.10 
Plancha 12.7 
....,.,. 
Wh61 
c.w. 
PlfflOad• 1· 
Pomoa A325 GIN 314" r: 1º 

P«n01A326�7/Frk3 1/2"' 

-

Pu,,laill 
Wh:18 
Wh24 
-.10 
c.t .... 

P«n01 A326 °"" 314º X 2 112" 

o-,tpolcn 

'Arrlotif't1Llle11Ma 
L3x1l4" 
Planchll12..7 
Lh&/19" 
Lh112" 
J>tanc:hll10 
""'*' 

Pemm AJ26 Gatv 314· x r 

P_�A321SGIIIY314"x11/2" 

o-rip<lcn 

Traw11noa 
W8118 
ChlS.-4 
LhJ/8" 
c., .... 

Pernea A.326 G11v 3/4",: 2 1/l" 

-

UNontntr1PomcotC',•& 
L4151115" 
LJ-.3119" 
L2 1f2,:3115" 
L2 1f21t/4" 
ChlS.4 
Pi--.t..10 
Wht8 
Wh31 
º"'"'" 
P.-no1A321SGlllv314"1l" 
P� A325 Glllv 314º 1t 1 1/T 
Pemm A325 Gllv 314" 1t 2 112" 

Unidad C..Udol P..oltnlbrio ·-.... - .......
-

U,ldad • 
m 133.44 73.01 73.10 1.02 5.22 
m 44.00 2e.e2 ,._ .. 0.15 2.24 
m 04.00 3ti.7e ..... 0.15 2.t!ifi 
m 44.00 48.10 48.31 1.22 3.30 
m 44,00 41.72 41.82 1.07 , ... 
m ... 80 8.05 8.02 0.40 0.87 
m ,.,. '�"" 22." 0.01 U7 
m 1.78 87.60 85.88 2.00 5.83 
m2 .... 07Jl7 110.41 2.00 .... 
m2 1U2 19!il.3CI 223.48 �00 11.73 
m 11.eo 7CUl9 78.29 0.05 5.01 

.. ...... 1.00 0.40 0.02 0.17 
....... 08.00 3.Q1 0,62 0.08 0.88 

Unidad 84.00 0.25 1.22 0.00 O.DO 
Unidad 258.00 .... �11 0.00 O.DO 

l """"' 1 C.,Udod 
P..o Unitario I Ptedo Un1t - fflllnl1 ....... 

Glb ... 
m 858.00 29.82 ,._ .. 0.05 2.2, 
m 284.00 36.781 35.85 .... U5 

Tm T 12.24 87.601 85.M �00 5.83 

Tkn 1 005.70 1.00 0.40 0.02 0.17 
U,ldad 1=00 0.3' 2.10 0.00 0.00 

1 Unidad I C..lk!ad 1•••UT;-, P-Unl1 1 :::,.1 HH .... 

Gro 1 

m 14.00 7.215 8.97 0.3' 1.21 
m2 2.10 07.97 110.41 2.00 6.62 
m 7').20 12.23 10.153 0.46 1.02 
m 180.00 10.00 14.04 0.46 1 ... 
m2 VD 87.60 85.88 2.00 5.83 

.. 148.44 1.00 o.,o 0.02 0.17 
Unldol 128.00 0.31 1.75 0.00 0.00 ....... ...00 ---º� 0.90 --º°ºº O.DO 

Unidad I C.,tldad P•o Unbrtol Precio Unll 1 :::,. .......
OI> 1 ., 
m 528.00 29.82 ,._ .. 0.05 u, 

m 1 628.00 8.061 6.021 º·'° 0.67 
m 1 40.02 14.611 11.031 0.45 1.22 
,.. fi74.ZZ 1.00 0.40 0.02 0,17 ...... 788.00 º·" �10 0.00 O.DO 

1 .._ 1 C..lldod 1P--1 
P

,adolJnH 1:::. l fflUnl1 

OI> 1 
m 144.00 1�23 10.153 0.46 1.02 
m 72.00 IS.61 8.02 0.3' 0.02 
m 3'.80 '·'° U1 0.28 0.76 
m 244.80 6.05 fi.01 0.28 .... 
m 27.50 8.05 8.02 0.40 0.87 
m 13.Zfi 87.60 85.88 ,oo 5.83 
m2 ... 00 28.82 ,._ .. 0.05 2.24 
m3 16.60 46.1G 48.31 1.22 3.30 
,,. 221.84 1.00 º·"º 0.02 0.17 

Unldol 102.00 0�1 1.76 0.00 0.00 ....... 144.00 ..,. 0.00 O.DO O.DO ...... 5�00 º·" �Q - 0.00 _ 0_,_00 

PeaoTobll 

� ,, ..... U.62.5,11 
8742.46 
1 1fl0.08 
3 31!1.44 
2 032.311 
1 836.88 

4U.24 
262.46 
154.00 
83'.20 

22\18.07 
1339.22 ...... 

391.IZ 
16.00 

143.30 

PaoTotal 

HOU.11 
23 011.ISe 
O 440.84 
1 071.00 
1 005.70 ...... 

PaoTotal 

, -- ,,1113,10 
101.150 
20553 
oeu2 

3 438.ZO 
238.Zli 
14U-4 
30.88 

,. ... 
--

PaoTotal 

11 171.0:t 
14 190JNI 
4 260.40 

7:N.33 
674.22 
281.12 

Paolotlt 

7 727.21 
1 761.12 

Joe.72 
166.70 

1 46Ui8 
221.38 

1 160.38 
U76.10 

762.14 
221.84 
60.62 
40.32 
17.88 

PrectoTotal -Total HH T"" us ,, .. 
/veaaPlnlw %Plnl\nlotal Tol*nanle 

,,,,,,11.s1s..n -� 5CU7 �· 1-•H,M � ,1.04 ,uS1% , · .,ffl.H 

0 7M.a7 202.83 ...... 1.00 '"' 30.ilZ 
1 183.04 ueo 08.3' 1.00 1""' U80 
Ja.se ... 30 240.10 1.00 1""' ... 30 
2 037.46 53.88 145.17 1.00 1""' 53.88 

1840.28 47.08 131.12 1.00 '"' 7.115 
341.86 22.72 38.10 0,11; '""' 22.72 
253.08 10.28 21.04 1.00 '""' 10.Ztl 
150.80 3.62 10.27 .... ""' 1.78 
115.'8 ,, ... 42.28 1.13 ""' .... 

7674.62 23 ... 135.12 1.12 ""' 11.62 
1342.68 16.72 ... ,. 1.00 17'1 2.7G 

Z7U3 14.28 119.43 0.40 ""' 7.20 
013.flO 7.88 03.152 2.40 ,,. 0.00 
78.03 O.DO 0.00 ,.88 ,,. 0.00 

538.06 0.00 0.00 3.16 ,,. 0.00 

._T.., .,_Total HHTotal USl/ko 
NMaPlntw "Plnhnlotll Totalmante 

,i1,1u• ,.1.11us ISO.ti 1.07 .tuay. m.12 

23 ... .23 8115.10 1 017JS3 1.00 ""' 407.65 
O 464.30 250.80 87,C.33 1.00 1""' 250.80 

1 048.73 24.48 11.40 .... . ,,,, 14.93 
"'2.28 20.65 197.82 º·"' ""' 12.154 

3.427.ZO O.DO 0.00 8.18 '""' 0.00 

._T.., .,_T.., fflTotal us ,, .. ,i,Ptnhnlotll AtwaaPlnlw 
Tobibnenla 

,_,.._ ., .. HIAS -.1M.OS ,, Ql,11 .... 0.H ,,,,, ,. 00.001!, ,1M.OS 
00.23 4.78 1U2 0.05 1""' U6 

231.87 ,.20 13.70 1.13 '""' ,.20 
833.88 35.04 80.72 0.88 '""' 35.84 

2 629.32 81.00 288.36 0.74 '""' at.00 

231.34 5.,0 16.711 .... 1""' UD 

... 38 3.03 24.74 0,40 '""' 3.03 
224.00 0.00 o.oo 5.85 1""' 0.00 

_18�2= O.DO 0.00 3.22 1""' 0.00 

P,adoTolal Al•Total fflT"" us ""' 
AlwaPlnlllf %PlnMoTotal Tol*nente 

, 11715,ll m,oo -11to.71 O.ti 77.11.-,¡ 171.12 
14 191!1.45 601.80 1 180.08 1.00 "" 334.40 
3 175.IM 211.20 354.20 0.76 '""' 211.20 
"°·'° � .. eo.78 0.76 '""' 22.•• 

2211.89 11.73 95.70 0.40 "" 7.56 
1 612.80 0.00 0.00 8.18 1""' 0.00 

Pr.c::lolobll .,_Total 14<T"" USl/ko 
AteaaP�tar 'lf.Plnhnlotll Tol*nenle 

, , , 1151.H , 211.12 , 711,U , ',.00 ,., .. ....... , .2H.SI 
1 615.79 ..... 146.76 . ... "" 43.20 

433.08 24.48 811,12 1.00 '""' 24.46 
168.09 .... 26.H 1.00 '""' .... 

1 <WG.Ja ..... 242.7!1 .... '""' ..... 
1&5.41 11.00 18.46 0.76 l.,. 11.00 

1 135.27 20.50 77.N .... 1311 22.00 
1 <178.60 62.26 122.03 1.00 '""' 5�26 

784.05 20.13 64.44 1.00 ""' 3.35 
88.88 ,.53 3".04 0.40 1311 3.711 

338.00 0.00 0.00 6.85 '""' 0.00 
128.G'Z 0.00 0.00 3.22 '""' 0.00 
100.20 0.00 0.00 6.18 '""' 0.00 

Noluan:MA P•olobll AlwalgrAtpr Utilffl TUOIC8I 
, ., ,,,�211.11 . f.lH.00 n,12. 

172.40 1302.00 21.24 
0.00 0.00 O.DO 
0.00 0.00 O.DO 
0.00 0.00 o.ro 

311.23 444.00 ... 

0.00 0.00 o.ro 

0.00 0.00 o.ro 

1.74 0.00 o.ro 

6.42 0.00 0.00 
11.42 0.00 O.DO 
13.03 1eo.oo 3.0l 

7.08 0.00 o.ro 

7.88 0.00 0.00 
0.00 0.00 o.ro 

0.00 0.00 o.ro 

NoTU9fC81A Peao Total Arwaalgnll,p 
u ... Tuen:fl 

42L 1 .. ,.210.00 , . IUO 
40Hi6 ,290.00 85.0l 

0.00 0.00 o.ro .... 0.00 oro 

8.02 0.00 000 
0.00 0.00 o.ro 

,.,_.,� NoluarcaA P•o Totld 
uun,., T....,. 

,,0.00 ,. , "'" 0.00 , .;0,00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 o.ro 

0.00 0.00 0.00 
0.00 0.00 o.ro 

0.00 0.00 O.DO 
0.00 0.00 o.ro 

0.00 0.00 . ., 

NoTuan:aA P•oTot. 
,.,_. ,� u,- T...., 
" 17UI 1711,00 11.so 

167.20 1 786.00 l!.>I 
o.oo 0.00 o.ro 

0.00 0.00 . ., 
4.18 0.00 o.ro 

0.00 o.oo 0.00 

No Tuerca A P•olotal 1va • 1wnlllv- UOllzw T...., 
., ..... , ..... · , 1'°.00 � 2.80 

21.eo 0.00 . ., 
O.DO 0.00 o.ro 

0.00 0.00 o.ro 

0.00 0.00 o.ro 

0.00 0.00 . ., 
4.41 0.00 o.ro 

0.00 0.00 o.ro 

18.78 140.00 10> 
0.76 0.00 o.ro 

0.00 0.00 0.00 
0.00 0.00 o.ro 

0.00 0.00 000 

. ...,. 

·'""
11,tt. 
61.4' 
o.ro 

o.ro 

o.ro 

20.0l 
o.ro 

o.ro 

o.ro 

oro 

oro 

8.12 
0.00 
o.ro 

0.00 
o.ro 

.,_ 

Total 

113.13 
l93.S3 

000 
o.ro 

0.00 
o.ro 

T"" 
T.-

9.00 

oro 

o.ro 

o.ro 

o.ro 

o.ro 

o.ro 

o.ro 

o.ro 

f,C,O 
Total 

.11.12 
79.12 
. ., 
oro 

o.ro 

o.ro 

·-

Tolal 

.. ,.u 
o.ro 

o.ro 

0.00 
o.ro 

0.00 
o.ro 

o.ro 

.,, 

. ., 
o.ro 

o.ro 

o.ro 

HHTotlll 
TUOIC8I 

71M 
"·" 
o.ro 

o.ro 

o.ro 

17.16 
o.ro 

o.ro 

o.ro 

000 
0.00 
7.20 
o.ro 

o.ro 

0.00 
o.ro 

tt-4Total 
T..,,.. 

171.IO 
171.60 

0.00 
o.ro 

0.00 
o.ro 

fflT"" 
T.,... 

0.00 

o.ro 

0.00 
o.ro 

000 
. ., 
O.DO 
o.ro 

oro 

HHT°"' 
T...., 

70,IO 
, . ., 
o.ro 

0.00 
0 00  
o.ro 

tf<Total 
T...,. 

uo 

o.ro 

o.ro 

o.ro 

0.00 
oro 

o.ro 

o.ro 

'·"' 
o.ro 

o.ro 

o.ro 

000 

1\) 
O) 



CAPITULO V 

COSTO DE INGENIERIA DE DETALLE 

Una vez Calculados los costos de materiales, procederemos a efectuar los cálculos de la 

ingeniería de Detalle según la tabla 8: 

Tabla No 8 

DESCRIPCION 

Parral Principal 1 

Parral Principal 2 
Parral E-O Zona 
Turbocompresores 

Sueldo Dibujante 
US $ (lnc Leyes) 

Costo hh 

No Dibujantes 

Meses 

Ton 

187.38 

171.56 

150.71 

509.65 

1,488.73 

6.21 

6.00 

1.20 

Consolidado de Precios 

Proyectista 4,000.00 

Mano Obra 12,184.02 

Materiales 688.00 

Computadora 1,152.00 

Total 18,024.02 

Toneladas 
No Planos hh/plano Total HH 

por Plano 

3.00 63.00 12.00 756.00 

3.00 58.00 12.00 696.00 

3.00 51.00 10.00 510.00 

172.00 1,962.00 

Precio 

6,945.04 

6,393.84 

4,685.14 

18,024.02 



CAPITULO VI 

COSTO DE HORAS HOMBRE DIRECTAS 

Para establecer los precios de mano de obra, se deberán utilizar las tablas de Jornales 

establecidas por el Régimen de Construcción Civil o el Régimen Común. En nuestro caso, 

como se trata de una empresa de Fabricaciones Metálicas y no una empresa contratista, 

utilizaremos el régimen común. 

Dentro de nuestros precios deberemos también incluir algunos costos adicionales 

inherentes a la mano de obra directa según la tabla 9, mostrada a continuación: 

Tabla No 9 

Ctd Precio 
Descripción Mensual Precio Unit ($) Total 

Uniforme 0.10 16.25 $1.63 

Arnés + Línea de Vida 0.00 186.67 $0.00 

Casco 0.10 6.85 $0.69 

Botas Cuero 0.10 13.50 $1.35 

Botas Jebe 0.00 11.00 $0.00 

Chompa+Capotín 0.00 18.60 $0.00 

Respiradores 0.10 16.40 $1.64 

Chaleco Reflectivo 0.10 1.58 $0.16 

Lentes + Tapones 1.00 2.73 $2.73 

Guantes 1.00 1.50 $1.50 

Total Persona 
por mes (S/.) 32.21 
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De acuerdo a esta tabla, obtenemos un precio mensual en implementos de seguridad, el 

cual se adicionara a los precios obtenidos en la cartilla de jornales del Régimen Común. 

De acuerdo a esta cartilla podremos obtener los precios mostrados en la tabla 1 O, mostrada 

a continuación 



Tabla No 10 

Tabla de Jornales del Régimen Común 
mu,u,ov, U�L 

Adicionales Dlu H.llxt. llllxt. Doble 
N' Cargo Jornal BAsioo 

Diarios 
DiasTrabaj. Permiso 

Altura Simp. domingo S<suridad Total Jornales Oominic. 

1 S•�iso<A 100.00 1.07 1.07 6.00 o o o 600.00 100.00 
2 s,�;,.,re 85.00 1.07 1.07 6.00 o o o 510.00 85.00 
3 lnn..ador Gtúa 80.00 1.07 1.07 6.00 o o o 480.00 80.00 
4 IOn.l Soldador 4G 70.00 1.07 1.07 6.00 o o o 420.00 70.00 
5 IOc.l Soldador 4F 50.00 1.07 1.07 6.00 o o o 300.00 50.00 
6 llln<rador Hiab 50.00 1.07 1.07 6.00 o o o 300.00 50.00 
7 Caldcrcro 35.00 1.07 1.07 6.00 o o o 210.00 35.00 
8 Tubcro 40.00 1.07 1.07 6.00 o o o 240.00 40.00 
9 Arnlldor 40.00 1.07 1.07 6.00 o o o 240.00 40.00 
1 O Elcdricista A 35.00 1.07 1.07 6.00 o o o 210.00 35.00 
15 Electricista 8 25.00 1.07 1.07 6.00 o o o 150.00 25.00 
11 Pintor 30.00 1.07 1.07 6.00 o o o 180.00 30.00 
12 OxiRcnista 25.00 1.07 1.07 6.00 o o o 150.00 25.00 
13 Armador 25.00 1.07 1.07 6.00 o o o 150.00 25.00 
14 Almacenero 25.00 1.07 1.07 6.00 o o o 150.00 25.00 
16 Oí. Soldador 20.00 1.07 1.07 6.00 o o o 120.00 20.00 
17 Oí. Caldcn:ro 20.00 1.07 1.07 6.00 o o o 120.00 20.00 
18 Oí. Tubav 20.00 1.07 1.07 6.00 o o o 120.00 20.00 
19 Avud.ontcs 15.00 1.07 1.07 6.00 o o o 90.00 15.00 

20 114 o o o 0.00 4 740.00 790.00 

LC = MJCI/\U:, 

TOTAL INGRESO Hor.llxt. LE.S SCTR 

Simples 
Hor.llxt. Doble Boniflc. IPSS 9% 

S% 1,23¾ 

0.00 0.00 6.4 706.44 63.00 35.00 8.61 
0.00 0.00 6.4 601.44 53.55 29.75 7.32 
0.00 0.00 6.4 566.44 50.40 28.00 6.89 
0.00 0.00 6.4 496.44 44.10 24.50 6.03 
0.00 0.00 6.4 356.44 31.50 17.50 4.31 
0.00 0.00 6.4 356.44 31.50 17.50 4.31 
0.00 0.00 6.4 251.44 22.05 12.25 3.01 
0.00 0.00 6.4 286.44 25.20 14.00 3.44 
0.00 0.00 6.4 286.44 25.20 14.00 3.44 
0.00 0.00 6.4 251.44 22.05 12.25 3.01 
0.00 0.00 6.4 181.44 15.75 8.75 2.15 
0.00 0.00 6.4 216.44 18.90 10.50 2.58 
0.00 0.00 6.4 181.44 15.75 8.75 2.15 
0.00 0.00 6.4 181.44 15.75 8.75 2.15 
0.00 0.00 6.4 181.44 15.75 8.75 2.15 
0.00 0.00 6.4 146.44 12.60 7.00 1.72 
0.00 0.00 6.4 146.44 12.60 7.00 1.72 
0.00 0.00 6.4 146.44 12.60 7.00 1.72 
0.00 0.00 6.4 111.44 9.45 5.25 1.29 

0.00 0.00 122.36 5 652.36 497.70 276.50 68.00 

DC�U"--OJO SU<;I/\W, 
TOTAL 

APORTES V1cac .. 
Gratific. CTS 

Truncas 

106.61 116.67 58.33 58.33 
90.62 99.17 49.58 49.58 
85.29 93.33 46.67 46.67 
74.63 81.67 40.83 40.83 
53.31 58.33 29.17 29.17 
53.31 58.33 29.17 29.17 
37.31 40.83 20.42 20.42 
42.64 46.67 23.33 23.33 
42.64 46.67 23.33 23.33 
37.31 40.83 20.42 20.42 
26.65 29.17 14.58 14.58 
31.98 35.00 17.50 17.50 
26.65 29.17 14.58 14.58 
26.65 29.17 14.58 14.58 
26.65 29.17 14.58 14.58 
21.32 23.33 11.67 11.67 
21.32 23.33 11.67 11.67 
21.32 23.33 11.67 11.67 
15.99 17.50 8.75 8.75 

842.20 921.67 460.83 460.83 

TOTAL 
BENEF 

233.33 
198.33 
186.67 
163.33 
116.67 
116.67 
81.67 
93.33 
93.33 
81.67 
58.33 
70.00 
58.33 
58.33 
58.33 
46.67 
46.67 
46.67 
35.00 

1 843.33 

COSTOREAl 

w 
1\) 

1 046.38 
890.39 
838.40 
734.40 
526.42 
526.42 
370.42 
422.41 
422.41 
370.42 
266.42 
318.42 
266.42 
266.42 
266.42 
214.43 
214.43 
214.43 
16243 
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Con los precios establecidos en la tabla 1 O y considerando una jornada semanal de 48 

horas, podremos hallar el costo de la hora hombre para cada categoría el que se muestra 

en la tabla 11 : 

Tabla No 11 

Jornada 48.00 HrlSem 

Costo Real Costo hlh 
Costo 

Nº Cargo 
SI. 

Horas 
SI. 

hlh 
US$ 

1 Supervisor A 1,046.38 48 21.80 6.56 

2 Supervisor B 890.39 48 18.55 5.58 

3 Operador Grúa 838.40 48 17.47 5.25 

4 Soldador 734.40 48 15.30 4.60 

5 Apuntalador 526.42 48 10.97 3.30 

6 Operador Hiab 526.42 48 10.97 3.30 

7 Calderero 370.42 48 7.72 2.32 

8 Tubero 422.41 48 8.80 2.65 

9 Armador 422.41 48 8.80 2.65 

10 Electricista A 370.42 48 7.72 2.32 

15 Electricista B 266.42 48 5.55 1.67 

11 Pintor 318.42 48 6.63 2.00 

12 Oxiaenista 266.42 48 5.55 1.67 

13 Arenador 266.42 48 5.55 1.67 

14 Almacenero 266.42 48 5.55 1.67 

16 Of. Soldador 214.43 48 4.47 1.34 

17 Of. Calderero 214.43 48 4.47 1.34 

18 Of. Tubero 214.43 48 4.47 1.34 

19 Ayudantes 162.43 48 3.38 1.02 

Con la ayuda de la tabla No 11 podremos hallar los costos por categoría incluyendo 

beneficios sociales y adicionales. 
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Ahora con los costos de hora hombre calculados, deberemos considerar un costo de hora 

hombre promedio, para lo cual consideraremos una cuadrilla típica, de donde se obtienen 

los costos mostrados en la tabla 12 

Tabla No 12 

Descripción Cantidad 
Total Diario Total Diario por 
Unit (US $) Ocupación (US $) 

Ca ataz de Fabricación 1/3 52.45 17.48 

Armadores 1 18.57 18.57 

Soldador 1 36.81 36.81 

A untalador 1 26.39 26.39 

A udantes 4 8.14 32.57 

TOTALES 7.33 131. 82

Horas Diarias 8 

HH PROMEDIO (US $) 2.25 

Por lo que obtendremos un costo promedio de hora hombre de US $ 2.25 



CAPITULO VII 

CRONOGRAMA DE FABRICACION 

Con la planilla de metrados totales y los rendimientos históricos de la planta para mano de 

obra hallaremos la cantidad total de horas hombre a emplear, la cantidad de cuadrillas a 

considerar y según esto la cantidad de días que nos tomara este trabajo. 

Según la cartilla de metrados totales (Tablas 5, 6 y 7), encontramos que para realizar este 

trabajo utilizaremos 42,550 hh. Teniendo en cuenta que la capacidad de nuestra planta es 

de 300 Ton/mes, podemos hacer la tabla 13 para hallar la cantidad de cuadrillas, además de 

los días que emplearemos 

Tabla 13 

Horas No 
Hom 

No Días de 
Descripción Trabajos HH Día Cuad 

X 
Hom Trabajo Meses Peso Ton 

Cuad 

Parral Principal 1 

Pórticos 8,670.78 8.00 6.00 7.33 44.00 25.00 0.83 106.82 

Puntales v Travesaños 7,144.92 8.00 6.00 7.33 44.00 21.00 0.70 81.28 

25.00 0.83 188.0 

Parral Principal 2 

Pórticos 10,004.88 8.00 6.00 7.33 44.00 29.00 0.97 125.26 

Puntales y Travesaños 4,188.84 8.00 6.00 7.33 44.00 12.00 0.40 46.52 

29.00 0.97 171.8 

Parral Principal E - O Zona Turbocompresores 

Pórticos 6,541.19 8.00 6.00 7.33 44.00 19.00 0.63 83.56 

Puntales v Travesaños 5,999.35 8.00 6.00 7.33 44.00 18.00 0.60 68.07 

19.00 0.63 151.6 
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Con los datos y tiempos obtenidos en la tabla 13, podremos efectuar nuestro cronograma de 

trabajos, el cual se muestra en el cronograma 1, a continuación: 



Cronograma No 1 
Id Nombre de tarea Duración 

FABRICACION DE PARRALES 73 dlas 

2 PORTICOS 73 dlas 

3 Parral Principal 1 25 días 

4 1 Parral Principal 2 29 días 

5 1 Parral E-O Zona Turbocomp1 19 días 

6 PUNTALES Y TRAVESAt40S 51 dlas 

7 Parral Principal 1 

8 1 Parral Principal 2 

9 1 Parral E-O Zona Turbocomp, 

Tarea Hito • Tareas externas -
Proyecto: Fabricacion de Parrales 1 

' ' Hito externo • División Resumen 
1111 t 111111111111 

Progreso Resumen del proyecto f • Fecha limite {7 1 
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Según el cronograma resultante tenemos que para efectuar este trabajo utilizaremos 73 

días, por lo q podremos completar la tabla 13, con la casilla correspondiente a las toneladas 

por mes, según la tabla 14, mostrada a continuación 

Tabla 14 

Descripción 
HH 

Horas No Homx No Días de 
Meses 

Peso 
Ton/mes 

Trabajos Día Cuadri Cuadri Homb Trabajo Ton 

Parral Principal 1 

Pórticos 8,670.78 8.00 6.00 7.33 44.00 25.00 0.83 106.82 128.18 

Puntales y 
Travesaños 7,144.92 8.00 6.00 7.33 44.00 21.00 0.70 81.28 116.12 

25.00 0.83 188.0 225.72 

Parral Principal 2 

Pórticos 10,004.88 8.00 6.00 7.33 44.00 29.00 0.97 125.26 129.58 

Puntales y 
Travesaños 4,188.84 8.00 6.00 7.33 44.00 12.00 0.40 46.52 116.29 

29.00 0.97 171.8 177.70 

Parral Principal E - O Zona Turbocompresores 

Pórticos 6,541.19 8.00 6.00 7.33 44.00 19.00 0.63 83.56 131.94 

Puntales y 
Travesaños 5,999.35 8.00 6.00 7.33 44.00 18.00 0.60 68.07 113.46 

19.00 0.63 151.6 239.42 

TOTALES 42,550 73.00 2.43 511.5 210.21 

De aquí se Observa que no sobrepasaremos la capacidad de nuestra planta. 



CAPITULO VIII 

COSTO DE EQUIPOS Y CONSUMIBLES 

8.1 Costo de equipos 

Una vez establecido el tiempo podremos calcular el costo de equipos que emplearemos 

para el presente trabajo. Considerando 3 meses de uso, podremos obtener los valores de la 

tabla 15:

Tabla 15

ITEM EQUIPOS CANT. MESES VALOR FACTOR TOTAL 

EQUIPOS FABRICACION 

1 Botellas vacías para qases 12 3 2.50 1.000 90.00 
2 Caión metálico para Herramientas 12 3 0.00 1.000 0.00 
3 Camión Grúa HIAB 6 Ton 2 3 2,902.40 0.750 13,060.82 
4 EQuipo de Oxicorte 10 3 106.50 1.000 3,195.00 
5 Esmeriles anqulares 7" 44 3 73.00 1.000 9,636.00 
6 Horno para Soldadura 12 3 O.DO 0.000 O.DO

Maletín de herramientas para 
7 Calderero 12 3 31.20 1.000 1,123.20 
8 Máquina de soldar eléctrica 400A 24 3 66.15 1.000 4,762.80 
9 Montacargas 2 3 1 046.62 0.750 4 709.78 

10 Taladro de Banco 2 3 120.64 1.000 723.84 
11 Taladro de Base Mai:inética 8 3 132.30 1.000 3,175.20 
12 Taladros portátiles 1 /Z' 8 3 10.00 1.000 240.00 
13 Tecles de cadena 3 TM 10 3 O.DO 1.000 O.DO

14 Tecles RACHET 1 .5 TM 24 3 0.00 1.000 O.DO 

15 Tecles RACHET 3 TM 10 3 O.DO 1.000 0.00 
16 Tirfor 3 TM 10 3 0.00 1.000 O.DO

17 Grúa Puente 2 3 1,800.00 0.750 8,100.00 
18 Varios 1 3 2,000.00 1.000 6,000 

TOTAL 54,816.64 



CAPITULO IX 

COSTO DEL TRATAMIENTO SUPERFICIAL 

De acuerdo a las especificaciones técnicas y a los metrados obtenidos podremos establecer 

el área a cubrir con pintura primer y el área a cubrir con la pintura de acabado. Según esto 

obtendremos la tabla 17 para el caso del lmprimante 

Tabla No 17 

Pintura Primer 13,758.23 m2 

Espesor Rend Rend. Rend 

Descripción 
Mínimo Teórico a Teórico a Practico Galones Costo por 

Seco 1 mil mil aprox. estimados Galón 
(mils) (m2/qal) (m2/qal) (m2/gal) 

MACROPOXY 
646 5.00 107.50 21.50 12.90 1,067.00 20.50 
Diluyente R 
10646 214.00 8.67 

TOTAL IMPRIMANTE 

Arenado y Pintado (Mano de Obra) 

Arenado 

Pintura 

No capas Pintura 

Total por m2 

Total M.O. 

Total Arenado y Pintado lmprimante 

Precio por m2 (Primer) 

$2.50 

$0.80 por Capa 

2 

$4.10 
$56,408.74 

$80,137.62 

$5.83 

Costo 
Estimado 

(US $) 

21,873.50 

1,855.38 
23,728.88 
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Para el caso de la pintura de acabado, y siguiendo el mismo procedimiento obtendremos la 

tabla 18 

Tabla No 18 

Pintura Acabado 

Descripción 

SUMATANE HS 
BRILLANTE (A+B) 

Diluyente 920 

6,597.69 m2 

Espesor 
Mínimo 
Seco 
(mils) 

2.00 

Rend 
Teórico a 

1 mil 
(m2/gal) 

99.20 

Rend. 
Teórico a 

mil 
(m2/gal) 

49.60 

TOTAL ACABADO 

Pintado (Mano de Obra) 

Pintura 

No capas Pintura 

Total por m2 

Total M.O. 

Total Pintado Acabados 

Precio por m2 (Acabado) 

Rend 
Practico 
aprox. 

(m2/gal) 

29.76 

Costo 
Galones 

estimados 
por 

Galón 

222.00 45.00 

33.00 11.11 

$0.80 por Capa 

1 

$0.80 

$5,278.15 

$15,634.78 

$2.37 

Costo 
Estimado 

(US $) 

9,990.00 

366.63 

10,356.63 



CAPITULO X 

INTEGRACION DE COSTOS 

Una vez establecidos nuestros precios para Mano de Obra, materiales, consumibles, 

equipos y tratamiento superficial, podremos establecer nuestra planilla Integrada de Costos, 

de donde obtendremos los precios por partidas para la mano de obra directa. 

La planilla se muestra en la tabla 19 según: 





CAPITULO XI 

COSTOS INDIRECTOS - GASTOS GENERALES 

Con la planilla de Costos establecida y el costo directo hallado, debemos agregar ahora los 

costos de gastos generales. Aquí deberemos incluir todos los costos de indirectos que 

influyen en nuestro precio. Dichos precios pueden verse en la tabla 20: 

Tabla No 20 

Personal Técnico -
Administrativo 

Gerente de Proyecto 
lng Residente 
lng Campo 
lng Seguridad 
lng Control de Calidad 
lng Planeamiento, Costos 
Administrador 
Logístico 

Sub Total 

Factor 

0.75 
1.00 
1.00 
0.50 
1.00 
1.00 
0.75 
0.75 

6.75 

Costo 

Unitario 

1,805 
1,353 
1,353 
1,203 
1,203 
1,203 
1,053 
1,203 

Meses 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
1.50 

22.50 

Leyes Sociales 65.00% 
Sub Total Personal Técnico - Administrativo 

Personal Auxiliar 
Jefe de Almacenes 
Ayudante Almacenero 
Auxiliar Administrativo 
(Planillero) 
Guardianes 
Limpieza 

Sub Total 

1.00 
0.75 

0.75 
0.75 
0.75 
4.00 

902 
602 

602 
301 
195 

Leyes Sociales 
Sub Total Personal Auxiliar 

2.50 
2.50 

3.00 
3.00 
3.00 

14.00 

65.00% 

Costo Total 

4,060.15 
4,060.15 
4,060.15 
1,804.51 
3,609.02 
3,609.02 
2,368.42 
1,353.38 

24,924.81 
16,201.13 
41,125.94 

2,255.64 
1,127.82 

1,353.38 
676.69 
439.85 

5,853.38 
3,804.70 
9,658.08 
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Gastos de Administración 

Útiles 1.00 100 3.00 300.00 
Viáticos Staff 0.00 130 0.00 0.00 

Administrativo 0.00 130 0.00 0.00 
Administrativo Zona 0.00 45 0.00 0.00 

Alojamiento Staff 0.00 80 0.00 0.00 
Administrativo 0.00 80 0.00 0.00 

Implementos de seguridad staff/adminis 9.25 22 0.3% 60.63 
Gastos de Administración/visitas Obra, Varios 1.00 o 0.00 0.00 
Ambulancia 0.00 3,000 0.00 0.00 
Teléfono, fax, envíos, etc. 1.00 200 0.00 0.00 
Oficina (muebles) 1.00 100 0.00 0.00 
Almacén (muebles) 1.00 50 0.00 0.00 
Comedor 0.00 1,000 0.00 
Campamentos Alojamiento Staff/Adm. 0.00 300 0.00 
Movilización y desmov personal 0.00 160 0.00 

Sub Total Gastos de Administración 360.63 

Equipos de apoyo técnico administrativo 

Camioneta Obra con. Chofer 0.50 1,703 3.00 2,554.76 
Combustible Camioneta 0.50 418 3.00 627.29 
Tipógrafo Zona 0.00 500 0.00 0.00 
Walkie talky 0.00 o 0.00 0.00 
Instalaciones Provisionales 
Agua/Energía 0.00 100 0.00 0.00 
Computadoras 4.00 160.00 3.00 1,920.00 
Impresoras 1.00 160.00 3.00 480.00 
Oficina de Campo tipo 
Container 20ps 0.00 113 0.00 0.00 
Almacén de Campo tipo 
Container 20ps 0.00 113 0.00 0.00 
Grupo Electrógeno 38kW 0.00 1,236 0.00 0.00 
SSHH (caseta tipo DISAL) 0.00 214 0.00 0.00 
Materiales para seguridad 
de obra 1.00 50 3.00 150.00 

Sub Total de Equipos 5,732.05 

Gastos Fijos 

Polvorín y manejo de 
explosivos 
Gastos de Elaboración de Propuesta 
Memoria Descriptiva 
Minuta de Declaratoria de Fabrica 0.00% 0.00 
Fianzas/Otros gastos financiamiento 0.50% 5,338.98 
Gastos de Oficina Principal 10.00% 106,779.64 

Sub Total Gastos Fijos 112,118.62 



Costo de Seguros 

Por Transporte de Equipos 
De Responsabilidad AII Risk 
Transporte Equipos Suministro: CLIENTE 

Sub Total Gastos de Seguros 

Total Gastos Generales en U. S.$ 

0.00% 

0.00% 

0.00% 

o 

o 

o 
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0.00 

0.00 

0.00 

0.00 

168,995.33 



CAPITULO XII 

PRESENTACION FINAL 

Con todos los precios establecidos, estamos ya en condiciones de hacer nuestra 

presentación Final de precios. 

Para un adecuado control, deberemos confeccionar 2 planillas de precios. 

• Planilla para el control de presupuesto, en donde se muestran desagregados los

costos de ingeniería, mano de obra directa, gastos generales y utilidad. Esta planilla

se muestra en la tabla 21

• Planilla para presentación al cliente, en donde se muestran los precios por partida.

Estos precios incluyen ya los costos de gastos generales y utilidades. Esta planilla

se muestra en la tabla 22

Las tablas descritas se muestran a continuación: 



Tabla 21 

TEM 

1 
1.1 
12 
1.3 

2 

2.1 

2.101 
2.102 
2.103 
2.104 
2.105 
2.106 
2.107 
2.108 
2.109 
2.110 
2.111 

2.2 

2201 
2202 

2203 
2204 

2205 

2206 
2207 

2208 

2209 

2210 

2.3 

2.301 
2.302 
2.303 
2.304 
2.305 
2.306 
2.307 
2.308 
2.309 

PROPUESTA ECONÓMICA· FABRICACIONES METÁLICAS 

SUMINISTRO Y FABRICACIÓN DE PARRALES 
ESTACIÓN MALVINAS· PLANILLA INTERNA 

SCRIPCIO s TOTAL UNID IDAD Unlt 
KG us 

INGENIERÍA DE DETALLE, PLANOS DE FABRICACIÓN 
Parral Principal 1 187.380.58 
Parral Principal 2 171.556.08 
Parral E-O Zona Turbocomoresores 151.346.96 

FABRICACIÓN 

Parral PrlnclDal 1 

Portico 1 al 9 14.95424 
Portico 10 al 17 13266.95 
Portico 18 al 24 11.592.47 
Portico 25 3.10320 
Portico 26 2.35024 
Porticos 27 al 33 14.385.96 
Porticos 34 al 41 16.423.86 
Porticos 42 al 49 16.403.82 
Portiooa 50 al 56 14.337.19 
Puntales + Arriostres Laterales 63.307.95 
Travesanos 17.973.75 

Parral Prfnc/1>11I 2 
Portico 36 al 42 20.652.74 
Portico 43v45 7.532.59 
Portico 45 al 56 35.404.52 
Portico 57 al 66 25295.72 
Portico 67 al 68 6.364.75 
Puntales 30.00823 
Arriostres Laterales 8.141.55 
Travesat\os 20.809.73 
Union entre Porticos 43 v 45 9.197.94 
Union entre Porticos 67 v 68 8.367.45 

Parral Prfnc/pal E • O Zona Turt>ocompn,son,s 
Portico D' 
Portico C' 
PorticosAC-S 
Porticos J • F 
Porticos R-K 
Puntales 
Amostres Laterales 
Travesaflos 

Union entre Porticos C' - D' 

3245.37 
3249.00 

37.126.37 
15.374.04 
24.564.87 
35.169.58 
5.163.10 

20.011.33 
7.730.05 

Peso Total {Kg) 
510283.61 

alb 
alb 
alb 

Unidad 
Unidad 
Unidad 
Unidad 
Unidad 
Unidad 
Unidad 
Unidad 
Unidad 

Glb 
Glb 

Unidad 
Unidad 
Unidad 
Unidad 
Unidad 

Glb 
Glb 
Glb 
Glb 
Glb 

Unidad 
Unidad 
Unidad 
Unidad 
Unidad 

Glb 
Glb 
Glb 
Glb 

6.945.04 
6.393.84 
4.685.14 

9.00 2.489.61 
8.00 2.484.71 
7.00 2.481.11 
1.00 4.940.75 
1.00 3.396.38 
7.00 3.000.11 
8.00 2.997.02 
8.00 2.991.53 
7.00 2.987.39 
1.00 97239.03 
1.00 29.127.14 

7.00 4.687.97 
2.00 5.971.53 

12.00 4.689.83 
10.00 3.890.11 
2.00 5.013.10 
1.00 55.951.64 
1.00 13.929.68 
1.00 43.026.66 
1.00 18262.42 
1.00 16.341.68 

1.00 4.97229 
1.00 5.013.57 

11.00 5.106.30 
5.00 4.879.44 
8.00 4.869.65 
1.00 64.083.55 
1.00 8.492.89 
1.00 38.696.85 
1.00 15.541.90 

SUB TOTAL US $ 
{US $Y kg 

S1.68 

Gastos Generales US S 
Utilidad us $ 

19.74% 
5% 

TOTAL US $ 
US $/Kg 

Factor General 
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arcial Sub total P.U. 
US$ us USSIK 

6.945.04 0.04 S/KG 
6.393.84 0.04 S/KG 
4.685.14 0.03 S/KG 

18,024.02 

22.406.49 1.50 S/KG 
19.8TT.72 1.50 S/KG 
17.367.76 1.50 S/KG 

4.940.75 1.59 S/KG 
3.396.38 1.45 S/KG 

21.000.n 1.46 S/KG 
23.976.17 1.46 S/KG 
23.93220 1.46 S/KG 
20.911.71 1.46 S/KG 
97239.03 1.54 S/KG 
29.127.14 1.62 S/KG 

284,176.12 

32.815.76 1.59 S/KG 
11.943.06 1.59 S/KG 
562TT.98 1.59 S/KG 
38.901.07 1.54 S/KG 
10.026.19 1.58 S/KG 
55.951.64 1.86 S/KG 
13.929.68 1.71 S/KG 
43.026.66 2.07 S/KG 
18262.42 1.99 S/KG 
16.341.68 1.95 S/KG 

297.476.13 

4.97229 1.53$/KG 
5.013.57 1.54 S/KG 

56.169.31 1.51 S/KG 
24.397.18 1.59 S/KG 
38.95720 1.59 S/KG 
64.083.55 1.82 S/KG 

8.492.89 1.64 S/KG 
38.696.85 1.93 S/KG 
15.541.90 2.01 $/KG 

256.324.74 

$856,001.02 

$168.995.33 
$42.800.05 

$1,067,796.40 
2.09 

1.247424217 
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Tabla 22 

PROPUESTA ECONÓMICA· FABRICACIONES METÁLICAS 

SUMINISTRO Y FABRICACIÓN DE PARRALES 
ESTACIÓN MALVINAS 

CLIENTE : SADE SKANSKA • TECNA • JJC 

ITtM 
1 

DESCRIPCION 
1 

PESO lOTAL 1 UNIDAD 1 CANTIDAD 
l 

Unlt 
l 

Parcial 
l 

Sub total 
KG us s uss us s 

1 INGENIERÍA DE DETALLE, PLANOS DE FABRICACIÓN 
1.1 Parral Principal 1 187,380.58 Qlb 1 8,663.50 8,663.50 
1.2 Parral Principal 2 171,556.08 Qlb 1 7,975.90 7.975.90 
1.3 Parral E-O Zona Turbocompresore 151,346.96 Alb 1 5,844.40 5,844.40 

22,483.80 

2 FABRICACIÓN 

2.1 Parral Prfncl,:,al 1 

2.101 Portico 1 al 9 14,954.24 Unidad 9.00 3.105.70 27,951.30 
2.102 Portico 10 al 17 13,266.95 Unidad 8.00 3,099.50 24,796.00 
2.103 Portico 18 al 24 11,592.47 Unidad 7.00 3,095.00 21,665.00 
2.104 Portico 25 3,103.20 Unidad 1.00 6,163.30 6,163.30 
2.105 Portico26 2.350.24 Unidad 1.00 4,236.80 4.236.80 
2.106 Porticos27 al33 14,385.96 Unidad 7.00 3,742.50 26.197.50 
2.107 Porticos 34 al 41 16,423.86 Unidad 8.00 3,738.60 29,908.80 
2.108 Porticos 42 al 49 16.403.82 Unidad 8.00 3,731.80 29,854.40 
2.109 Porticos 50 al 56 14,337.19 Unidad 7.00 3,726.60 26,086.20 
2.110 Puntales + Arriostres Laterales 63,307.95 Glb 1.00 121.298.40 121,298.40 
2.111 Travesaños 17,973.75 Glb 1.00 36.334.00 36,334.00 

354,491.70 
2.2 Parral Prfncl,:,al 2 

2.201 Portico 36 al 42 20,652.74 Unidad 7.00 5,847.90 40,935.30 
2.202 Portico 43 v45 7,532.59 Unidad 2.00 7.449.10 14,898.20 
2.203 Portico 45 al 56 35.404.52 Unidad 12.00 5,850.30 70,203.60 
2.204 Portico 57 al 66 25.295.72 Unidad 10.00 4,852.70 48.527.00 
2.205 Portico 67 el 68 6,364.75 Unidad 2.00 6,253.50 12.507.00 
2.206 Puntales 30,008.23 Glb 1.00 69,795.50 69,795.50 
2.207 Arriostres Laterales 8,141.55 Glb 1.00 17,376.30 17,376.30 
2.208 Travesaños 20,809.73 Glb 1.00 53,672.50 53.672.50 
2.209 Unlon entre Porticos 43 v 45 9. 197.94 Glb 1.00 22,781.00 22,781.00 
2.210 Union entre Porticos 67 v 68 8.367.45 Glb 1.00 20,385.10 20,385.10 

371,081.50 
2.3 Parral Prlncl,:,al E - O Zona Turbocompresores 

2.301 PorticoD' 3,245.37 Unidad 1.00 6.202.60 6,202.60 
2.302 Portico e· 3,249.00 Unidad 1.00 6,254.10 6,254.10 
2.303 Porticos AC-S 37.126.37 Unidad 11.00 6,369.80 70,067.80 
2.304 Porticos J - F 15,374.04 Unidad 5.00 6,086.80 30.434.00 
2.305 Porticos R- K 24,564.87 Unidad 8.00 6,074.60 48,596.80 
2.306 Puntales 35,169.58 Glb 1.00 79,939.40 79,939.40 
2.307 Arriostres Laterales 5,163.10 Glb 1.00 10,594.30 10,594.30 
2.308 Travesai'los 20,011.33 Glb 1.00 48,271.40 48,271.40 
2.309 Union entre Porticos C' • D' 7,730.05 Glb 1.00 19,387.40 19,387.40 

319,747.80 

TOTAL US $ $1,067,804.80 

Nota: Nuestros Precios no lnciuven IGV 19% 



CAPITULO XIII 

ALCANCES 

Una vez establecido el precio para el negocio, deberemos hacer llegar al cliente una hoja a 

manera de aclaración, en donde quede establecido todos los parámetros que se han 

utilizado para la elaboración del presupuesto además de todas las variables que podrían 

influir en nuestro costo si es que se llegaran a cambiar. 

Esto se puede recopilar a través del siguiente documento: 



COMPAÑIA S.A. 

AV. De Las Artes 628 San Borja PERU TELFS. (511) 1234567 FAX. 1234568 
Web Site: www.compañia.com.pe e-mail: tecnica@compañia.com.pe 

PC-248-2006- DI 

San Borja, 23 de Agosto del 2006 

Señores 
CONSORCIO SADE SKANSKA- LATINTECNICA - JJC 
Presente.-

Att. Sr. Alberto Schwarz 

Ref. Cotización Parrales 

Estimados señores: 
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Por medio de la presente y dando atención a su amable solicitud, tenemos 
a bien someter a · vuestra consideración nuestro presupuesto por los 
trabajos de la referencia, según las consideraciones generales adjuntas. 

Sin otro particular, quedamos a vuestras órdenes para cualquier consulta y/o 
aclaración adicional que crean ustedes oportuno plantear. 

Atentamente, 

COMPAÑÍA S.A. 

lngº Jorge Cuya. 
Jefe División Industrial. 
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CONSIDERA CIONES GENERALES 

1. OBJETO

La presente oferta es por el suministro de materiales, mano de obra
calificada, supervIsIon, dirección, administración, materiales
consumibles, herramientas y equipos para efectuar las Fabricaciones
Metálicas de:

" Estructuras Metálicas para Parrales" 

2. BASES DE LA OFERTA

Nuestra oferta esta basada en la siguiente información suministrada por
el Contratista:

• ESPECIFICACIONES TÉCNICAS:

• 

a. PCAM - 0000- ET- X - 001 Quality System Requirements
1 nspection Le veis

b. PCAM 0100 ET-C-0003 Piping&Equipment
lnsulation/Fireprofing, Selection & lnstallation

c. PCAM - . 0100-ET -X-0002-E Selection and Application of
Protective Coatings

d. PCAM - 200--RI- S - 001 Material Requisition Parral Principal 1,
Parral Principal 2 y Parral E-O Zona de Turbocompresores

PLANOS : 

a. PCAM-0200-PL-S-001 Malvinas Plant Parral Principal 1,

Disposición General, REV O
b. PCAM-0200-PL-S-002 Malvinas Plant Parral Principal 1

Detalles Constructivos, REV O
c. PCAM-0200-PL-S-003 Malvinas Plant Parral Principal 2,

Disposición General, REV O
d. PCAM-0200-PL-S-004 Malvinas Plant Parral Principal 2,

Detalles Constructivos, REV O
e. PCAM-0200-PL-S-005 Malvinas Plant Parral E-O Zona de

Turbocompresores 2, Disposición General, REV O
f. PCAM-0200-PL-S-006 Malvinas Plant Parral E-O Zona de

Turbocompresores 2, Detalles Constructivos, REV O

3. ALCANCE DE LOS TRABAJOS
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El presente proyecto contempla la fabricación de las estructuras para los 
parrales de la estación Malvinas del Proyecto Camisea. 

La Ingeniería básica será entregada por el Contratista, la cual empleara 
COMPAÑIA para efectuar los dibujos de detalle y planos de fabricación 

4. CONSIDERACIONES

OFERTADOS 

GENERALES DE LOS TRABAJOS 

1. COMPAÑIA S.A. se compromete a ejecutar todas las actividades
indicadas en la Hoja de Presupuesto.

2. Los precios indicados incluyen: suministro de materiales, mano de
obra, consumibles, equipos, herramientas, supervisión, administración,
gastos generales y utilidad para la correcta ejecución de los trabajos.

3. Los trabajos están basados en las especificaciones técnicas y planos
de las bases del concurso; cualquier cambio en estas o en la Ingeniería
Básica, dará lugar a una revisión del presupuesto.

4. Los perfiles laminado en caliente (Vigas, canales y ángulos) serán de
calidad estructural ASTM A36, se consideran los de stock local y, los
que no se encuentren localmente serán fabricados a partir de plancha
A36.

5. Las planchas metálicas serán de acero al carbono calidad ASTM A36

6. Los Pernos a utilizar serán de calidad ASTM A 325

7. Los trabajos de fabricación terminados serán entregados en nuestro
taller ubicado en la AV. De Las Artes 628 San Borja sobre plataforma
de camión

8. La protección superficial de los elementos metálicos se realizará de la
siguiente manera:

a. Tratamiento Superficial: Arenado Comercial SSPC-SP6.
b. Base: 01 Capa de Pintura Epóxica - Poliamida con un espesor de

película seca de 5 mils. (a todas las superficies).
c. Final: 01 Capa de Pintura del tipo Poliuretano, con un espesor de

película seca de 2 mils (solo a las superficies que lo requieran).
d. El espesor final de película seca será de 5 o 7 mils, dependiendo

del caso.



9. No se Incluyen:

• Transporte a Obra
• lgnifugado
• Montaje
• Ningún tipo de equipos y material no indicado en los alcances.
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1 O. Cualquier línea de servicio no indicada en relación de oferta 
económica, se considerara como trabajo adicional al proyecto inicial 

5. SUMINISTROS A CARGO DEL CLIENTE (SIN COSTO PARA
COMPAÑIA) 

1. Entrega oportuna de información técnica e ingeniería básica requerida
para el desarrollo de los planos de detalle y fabricación

2. Coordinación con nuestro Gerente de Proyecto.

6. PRECIOS:

• El desglose de los precios cotizados, se detalla en el anexo de
oferta económica adjunto a este documento.

• Los precios cotizados para la ejecución de las obras,
está expresados en dólares americanos.

• Nuestros precios no incluyen el Impuesto General a las Ventas.

7. FORMA DE PAGO

• 30% de adelanto contra presentación de carta fianza
• Valorizaciones Mensuales
• Cualquier otra modalidad de pago, podrá ser planteada para su

evaluación y aceptación.

8. PLAZO DE EJECUCIÓN

El plazo de ejecución para los trabajos comprende 90 Días 
Los tiempos estimados están supeditados a lo siguiente: 

• Entrega oportuna de la información Técnica a cargo del
Contratista

• Pago del Adelanto

9. GARANTIA
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Durante el proceso de fabricación en taller, se llevará un control 
efectuado por nuestros ingenieros permitiéndose inspecciones externas 
de acuerdo a lo requerido. 

COMPAÑIA S.A. ofrece una garantía sobre la calidad de sus trabajos y 
su correcta ejecución. Según planos revisados y aprobados previamente 
por las partes. 

COMPAÑIA S.A., garantiza todas las partes y materiales contra 
cualquier defecto de material y fabricación (mano de obra), por un 
periodo de un (01) año a partir de la entrega, para lo cual deberá ser 
notificado por un certificado de entrega por parte del cliente o 
contratista. Esta garantía excluye los daños ocasionados por un 
incorrecto almacenamiento, manipuleo, transporte, montaje y 
mantenimiento de las estructuras por parte del cliente y/o propietario. 

El material consumible a ser utilizado será de la mejor calidad y cumplirá 
con normas exigidas. 

10. VALIDEZ DE LA OFERTA

Esta oferta es valida por treinta (30) días computados a partir de la 
fecha de la presente oferta, pasado este lapso rogamos consultarnos. 
Sin embargo, nuestros precios están sujetos a variación, siempre y 
cuando exista una modificación en el tipo de cambio, dispositivos 
legales, tributarios, laborales y/o municipales que alteren la composición 
de los mismos. 
Nuestra oferta considera precios de materiales de stock local, en caso 
de variar estos al momento de otorgar la obra, nuestro presupuesto 
deberá ser revisado. 

11. DIVISIBILIDAD DE LA OFERTA

Nuestra Oferta Principal es por los trabajos que se muestran en la hoja 
del presupuesto, estos precios pueden ser divididos en caso de ser 
necesario. 

12. CONDICION ESPECIAL

Bajo ninguna circunstancia COMPAÑIA S.A., tendrá cargo alguno por 
lucro cesante, daños emergentes y/o cualquier otro concepto. 



CONCLUSIONES 

• Desarrollar un sistema de computo adecuado para poder ejecutar un presupuesto.

Dada la gran cantidad de variables a manejar y las interrelaciones entre estas, es

muy difícil encontrar un precio adecuado y competitivo para un proyecto sin la

ayuda de un computador.

• Tener un adecuado conocimiento de nuestra planta, para saber realmente si es que

nuestro precio final será posible de alcanzar con las herramientas que tenemos.

• Llevar una constante comunicación con el departamento de producción y el gerente

comercial, pues en la reunión de cierre final se tendrá que ajustar el presupuesto

según los acuerdos tomados

• En la hoja de cálculo llevar un control de las variables frecuentes como el costo por

Kg, el costo por hora hombre promedio, etc. Tanto para el costo directo como para

el costo final.

• Manejar adecuadamente las variables que dependen de la compañía constructora

(precio de equipos, rendimientos, manejo de consumibles, etc.)

• Llevar un registro de presupuestos presentados con los precios de fabricación por

Kg.

• El departamento de operaciones deberá llevar un adecuado control de consumibles,

para poder establecer la cantidad de consumibles por tonelada fabricada

• Tratar de desarr9llar una producción en serie para poder mejorar los rendimientos

de la planta
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• Colocar siempre en la hoja de alcances las excepciones a los requerimientos del

cliente

• Verificar que se cumplan las normas técnicas, ya que una no conformidad con

alguna norma, podría ocasionar costos de calidad no presupuestados con las

inconveniencias consiguientes.
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REV. DESCRIPCION FECHA EJEC. REV. APR. 

�R�[ • 4�JJC 
SKANSKA TECNAs.A. ��.;� 

:CUENT: PLUSPETROL PERU CORPORATION S.A. 

:OBRA: EPC1 CAMISEA 

+ p��:P.!�� I

PROYECTO CAMISEA (PERU) 

Titulo: 

PARRAL PRINCIPAL 1, PARRAL PRINCIPAL 2, y 
PARRAL E-O ZONA TURBOCOMPRESORES 

MATERIAL REQUISITION 

INGENIERIA DE PROYECTO 

Toda la infonnación 
ESCALA DOCUMENTO Nro: Revisión contenida en la presente 

'documentación es 
confidencial y de 

PCAM-200-Rl-5-001 A P�piedad de Pluspetrol, 
siendo prohibida su S/E 

f,1 reproducción o copia, 
total o parcial, sin Reemplaza a: Página 1 de 6 
autorización previa. 



��H - i�JJC
SKANSKA TECNAs-A- ��� 

CLIENTE: PLUSPETROL PERU CORPORATION 1 OBRA: EPC1 CAMISEA 

PCAM-200-RI-S-001 �� pluspetrol PARRAL PRINCIPAL 1, PARRAL PRINCIPAL 2, Y 
Página 2 de 6 

Perú Corp. S.A. PARRAL E-O ZONA DE TURBOCOMPRESORES 

MATERIAL REQUISITION REV: A 

1.-0BJECT 

This Material Requisition defines technical requirements for goods and services necessaries 
in Camisea Upstream Facilities Project, for Pluspetrol Perú Corp. S.A., to be built at Camisea 
Field, Perú Republic. 

Th i 11 e o owmQ I ems s a ·t h II b "d d e prov1 e 
ltem Quantity DESCRIPTION TAG 

NUMBER 

1 1 Parral principal 1
---

2 1 Parral principal 2 
---

3 1 Parral E-O Zona de turbocompresores 
---

Required structure will be furnished in full accordance with this Requisition, Technical 
Specifications, Standards and any other document herein indicated. 

Technical information given in this RI is mandatory. Proposed variations must be approved in 
writing by Purchaser. 

Vendor shall not start any fabrication, welding, etc., until drawings were approved by 
Purchaser. 

No repairs are permitted without Purchaser approval. 

Prevailing Order 

In the event of document' s conflict, the following order shall prevail: 

• This Material Requisition
• Codes, Standards and general regulations
• Notwithstanding, any conflict will be immediately reported to the Purchaser for its
resolution.

2. SCOPE OF SUPPLY

UISICI_N_DE_INGENIER_A_P 



��H - -�JJC 
SKANSKA TECNAs.A.. ���� 

CLIENTE: PLUSPETROL PERU CORPORATION 1 OBRA: EPC1 CAMISEA 

�i,. pluspetrol
PCAM-200-Rl-5-001 

PARRAL PRINCIPAL 1, PARRAL PRINCIPAL 2, Y Página 3 de 6 
PARRAL E-O ZONA DE TURBOCOMPRESORES Perú Corp. S.A. 

MATERIAL REQUISITION REV: A 

Vendor's supply shall include the following 

• Design, materials, fabrication, tests, interna! inspection, testing plan (Interna! and
acceptance), painting, fire proofing, packing for transportation as indicated in lnvitation
to Bid or Purchase Order (I.B. or P.O.)

• Writen Warranty as required in 1.8. or P.O.

• Documents and data herein required or in Data Sheet

3.- PROPOSALS 

Proposals shall be in full accordance with requirements of this material requisition. 
Exceptions List shall be included in proposal, even if goods have no exceptions. In this case, 
following note shall be included: "EXCEPTIONS: We have no exceptions nor deviation to 
specified requirements". lf this note is not included, Purchaser will understand that vendor 
have no exceptions regarding specified characteristics of goods. 

lnformation indicated in "DOCUMENTS ANO DATA REQUIRED" form of Data Sheets shall 
be included in Proposal for each good. Without this information, proposal will not be 
considered. 

Weight for each item will be included in proposal. 

Unit price for each item shall be indicated. Global price shall not be admitted. 

4.- LIST of MANDATORY DOCUMENTS 

MANDATORY DOCUMENTS REV REV REV REV REV 

1) PCAM-0200-PL-S-001
A 

PARRAL PRINCIPAL 1 -DISPOSICION GENERAL-

2) PCAM-0200-PL-S-002
A 

PARRAL PRINCIPAL 1 -DETALLES CONSTRUCTIVOS.

3) PCAM-0200-PL-S-003
A 

PARRAL PRINCIPAL 2 -DISPOSICION GENERAL.

4) PCAM-0200-PL-S-004
A 

PARRAL PRINCIPAL 2 -DETALLES CONSTRUCTIVOS.

!UISICI_N_DE_INGENIER_A_P



�RH - 4�JJC
SKANSKA TECNAs-A- =:..� 

CLIENTE: PLUSPETROL PERU CORPORATION 1 OBRA: EPC1 CAMISEA 

+ pluspetrol
PCAM-200-RI-S-001 

PARRAL PRINCIPAL 1, PARRAL PRINCIPAL 2, Y 
Página 4 de 6 

Perú Corp. S.A. PARRAL E-O ZONA DE TURBOCOMPRESORES 

MATERIAL REQUISITION REV: A 

5) PCAM-0200-PL-S-005
PARRAL E-O ZONA DE TURBOCOMPRESORES A 
DISPOSICION GENERAL. 

6) PCAM-0200-PL-S-006
PARRAL E-O ZONA DE TURBOCOMPRESORES A 
DETALLES CONSTRUCTIVOS. 

7) PCAM-0200-PL-S-007
PARRAL Ppal.1, PARRAL Ppal. 2 y PARRAL E-O

A 
ZONA DE TURBOCOMPRESORES
MODULOS PARA EL TRANSPORTE 

8) PCAM-0100-ET-S-0002-B
B STRUCTURAL STEEL DESIGN

9) PCAM-01 00-ET-X-0002-E
SELECTION ANO APPLICATION OF PROTECTIVE E 
COATINGS
1 O) PCAM-01 00-ET-C-0003-B 
PIPING & EQUIPMENT INSULATION / E 
FIREPROOFING, SELECTION INSTALLATION 
11) PCAM-01 00-ET-S-0004-A
CONSTRUCTION PRACTICE FOR STEEL A 
FABRICATION ANO ERECTION 
12) PCAM-000-ET-X-001
QUALITY SYSTEM REQUIREMENTS A 
INSPECTION LEVELS 

5.- VENDOR'S DOCUMENTS 

Vendor shall submit technical documents for approval, according to form "Documents and 
Data Required", attached to Data Sheet. Documents type and date shall be observed. 

Each document shall have its Title, Document Nº, Revision Nº , lssue date, Page N º and 
Responsible name and signature. Each issue of same document shall be reviewed with 
subsequent numerical review. 

6.- INSPECTION AND TEST 

Manufacturer shall prepare and/or implement a Quality Assurance System based on the ISO 
9000 Standards and elaborate an lnspection Plan for different stages of fabrication. 
Acceptance and rejection criteria and the type of inspections and tests to carry out during the 
execution of the works, shall be included in this information. 

: UISICI_N_DE_INGENIER_A_P 
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CLIENTE: PLUSPETROL PERU CORPORATION i OBRA: EPC1 CAMISEA 

�,
,. 

pluspetrol
PCAM-200-RI-S-001 

PARRAL PRINCIPAL 1, PARRAL PRINCIPAL 2, Y 
Página 5 de 6 

PARRAL E-O ZONA DE TURBOCOMPRESORES Perú Corp. S.A. 
MATERIAL REQUISITION REV: A 

lnspection level details are defined in Technical lnstruction PCAM-000-ET-X-001, attached. 
For goods herein included INSPECTION LEVEL "3" is applicable. 

The Manufacturer shall provide personnel, materials and qualified equipment for the 
execution of the inspection tasks, test and reports that are emergent of the application of the 
requirements, involved in Specifications, Standards and/or Codes, including visual control 
and dimensional verification. 

Purchaser's authorized inspectors or representatives shall be permitted to enter and inspect 
goods during fabrication, at vendor or subvendors shop. Vendor to provide these 
representatives with proper means to carry out the inspection. lnspectors can reject materials 
or working procedures if they are not according to specifications or to required technological 
level. 

7.- PREPARATION FOR SHIPMENT 

7.1 Each part of structure shall be properly identified and packed. 

7.2 The externa! surface of all structures shall be free from slag, scale, weld spatter, grit, dirt, 
water and other foreign matter. 

7.3 Structures shall be painted and tire protected, when is indicated in specification. 

7.4 Mecanized surfaces shall be protected 

7.5 Structures shall be assembled at shop before shipping to the jobsite. 

8.- DELIVERY PLACE AND DATE 

Place and date indicated in 1.8. or P.O. shall be observed. 

\;-;.;_;��--------------------------------
' UISICI_N_DE_INGENIER_A_P 
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CLIENTE: PLUSPETROL PERU CORPORATION i OBRA: EPC1 CAMISEA 

+ pluspetrol
PCAM-200-RI-S-001 

PARRAL PRINCIPAL 1, PARRAL PRINCIPAL 2, Y 
Página 6 de 6 

PARRAL E-O ZONA DE TURBOCOMPRESORES Perú Corp. S.A. 
MATERIAL REQUISITION REV: A 

DOCUMENTS ANO DATA REQUIRED 

THIS LIST DEFINE DOCUMENTS TO BE SUBMITTED TO PURCHASER FOR APPROVAL 

COLUMN "A" INDICATES DOCUMENTS TO BE INCLUDED IN PROPOSAL 

COLUMN "B" INDICATES DOCUMENTS TO BE SUBMITTED FOR PURCHASER APPROVAL, DURING PROJECT DEVELOPMENT, 

AFTER INTENTION LETTER OR PURCHASE ORDER RECEIPT. 

COLUMN "C" INDICATES CERTIFICATED OR AS BUIL T DOCUMNETS. 

IF THIS DOCUMENTS ARE NOT SUBMITTED, SUPPLY WILL BE CONSIDERED UNCOMPLETE. 

N
º DOCUMENT A B e 

Copies Copies T erm from PO or Certif. T erm trom Delivery 

Qtty. Qtty. for lntention Leter Copies (Maximum) 
w/bid approv. Qtty. 

1 SHOPS DRAWING 2 3 3 weeks 3+MF 1 week 

2 ERECTION DRAWING 2 3 4 weeks 3+MF 1 week 

3 MILL TEST FOR SHAPES, PLATES 2 3 3 weeks 3+MF 1 week 
ANO BOLTS 

4 WELDING PROCEDURE 2 3 3 weeks 3+MF 1 week 
SPECIFICATION (WPQ) 

5 PROCEDURE QUALIFICATION 3 3 weeks 3+MF 1 week 

RECORDS 
6 WELDER PROCEDURE 2 3 3weeks 3+MF 1 week 

QUALIFICATION 

NOTES: 
1.- MF: Magnetic file 

UISICI_N_DE_INGENIER_A_P 
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A FOR APPROVAL 30/05/02 pp pp JZ 

REV. DESCRIPCION FECHA EJEC. REV. APR. 

CONSORCIO SADE SKANSKA - LATINTECNA - JJC 

;UENT: PLUSPETROL PERU CORPORATION S.A. 

�BRA: CAMISEA UPSTREAM FACILITIES PROJECT 

PROYECTO CAMISEA (PERU) 

Título: 

QUALITY SYSTEM REQUIREMENTS -

INSPECTION LEVELS 
-

INGENIERIA DE PROYECTO 

oda la información
ESCALA DOCUMENTO Nro: PCAM-000-ET-X-00 1 Revisión >ntenida en la presente 

>cumentación es 
>nfidencial y de A 1 'OPiedad de Pluspetrol, 
endo prohibida su S/E 'ProdUCción o copia, 
tal o parcial, sin Reemplaza a: Página 1 de 2 
�lización previa. 
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SKANSKA LATINTECNAs.A. 

Contraüstas 
Genera& .... 

CONSORCIO SADE SKANSKA - LA TINTECNA - JJC 

CLIENTE: PLUSPETROL PERU CORPORA TION j OBRA: EPC1 CAMISEA 

�� pluspetrol
PCAM-000-ET-X-001 

INSPECTION LEVELS Página 2 de 2 

Perú Corp. S.A. REV: A 

INSPECTION LEVELS 

LEVEL INSPECTION SCOPE 

1 lnspection during material reception in Purchaser Shop (Mark, Model, 
Characteristic, Material Certificates (When it is applicable) and Quantity 

2 Visual and Dimensional Inspection, Material Certificates, Mark and Model. 
This inspection can be made in Vendors Shop or where the Purchaser Order 
establishes 

3 Visual and Dimensional Inspection, Functional Test, Material Certificates 
including Vendor Subcontractors. 
W elding Procedure Qualification, Welders Qualification in accordance with the 
Code and /or applicable Specification. 
Verification of Test made by Vendor .. 
Vendor Subcontractors shall be approved by Purchaser 
If Purchase considered necessary Vendor shall submit for approval the Safety, 
Health and Environmental plan 

4 Vendor shall issued for Purchase approval the Inspection and Test Plan 
Reports of Vendor Inspections. 
Visual and Dimensional Inspection, Functional Test, Representative Test of the 
Item, Test of Characteristic of the Item, Material Certificates including Materials 
supplied by Vendor Subcontractors 
Welding Procedure Qualification, Welders Qualification in accordance with the 
Code and /or applicable Specification, including Subcontractors. 
Inspection of Test to be made by Vendor .. 
Vendor Subcontractors shall be approved by Purchaser 
If Purchase considered necessary Vendor shall submit for approval the Safety, 
Health and Environmental plan 

NOTES.-

1.- Toe inspection can be made by Purchaser or his Authorized Representative, including the

Purchaser Client. 

2.- The time between Vendor Inspection request and the day of inspection shall be agreed between 
Purchase and Vendor after the Purchase Order 

3.-For Inspection level 4 the Hold points and Witness Point shall be establish by the Purchase in 
the Vendor Inspection and Test Plan 

INSPECTION LEVELS 
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The PISCO Facility consists of a fractionation unit, topping unit, refrigeration system, vapor 
recovery units, refrigerated storage, ambient storage, tanker and truck loading facilities plus ali 
utilities and ancillary systems. Products from the facility are refrigerated propane and butane, 
propane/butane mixed product, naphtha, jet fuel, and diesel. These standard specifications 
define the minimum requirements for the engineering design of structural steel for use on 
OWNER'S onshore production facilities. 

The PISCO site is located approximately 250 km south of Lima near the town of PISCO. 

2.0 DEFINITIONS 

2.1 Capitalized text when used in this document shall have the following specific 
definitions: 

CONTRACT shall mean the EPC Construction CONTRACT invoking this specification, 
together with its Annexes, Appendices, and Schedules. 

WORK is the complete goods and services to be provided as described in the 
CONTRACT. 

OWNER is Pluspetrol Peru Corporation S.A. 

CONTRACTOR is the company, incorporated in Peru, that entered into a CONTRACT 
agreement with the OWNER to perform the EPC WORK. 

OWNER'S REPRESENTATIVE is the individual appointed by the OWNER to act as 
such for the purposes provided in Article 13 of The CONTRACT or any other person so 
appointed from time to time by the OWNER and notified in writing as such to the 
CONTRACTO R. 

ENGINEER is Paragon Engineering Services, lnc. 

SUBCONTRACTOR is any person or company to whom the CONTRACTOR has 
subcontracted parts of the WORK (with the consent of OWNER'S REPRESENTATIVE, 
or pursuant to Article 33 of the CONTRACT) and the SUBCONTRACTOR's legal 
successors in title, but not any assignee of the SUBCONTRACTOR. 

3.0 CODES, STANDARDS AND OTHER DOCUMENTS 

The latest revisions at the time of award of CONTRACT of the following Referenced 
Documents and Specifications and those listed in the CONTRACT or Purchase Order shall be 
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considered a part of this Specification unless a specific revision date is listed below. The 
material requirements and fabrication of ali components shall meet or exceed the applicable 
sections of the latest issues of the following Codes and Standards, unless specified otherwise 
in this document: 

3.1 AISC Manual of Steel Construction, 9th Edition, ASO. 

3.2 CFR Title 29 Section 191 O Subpart D (OSHA). 

3.3 ASCE 7-95 - Minimum Design Loads for Buildings and Other Structures. 

3.4 AWS D1 .1 - Structural Welding Code. 

3.5 ASTM A-385 - Standard Practice for providing High Quality Zinc Coatings (hot-dip). 

3.6 ASTM A-992 - Standard Specification for Shapes Used in Building Framing for 
Structural Steel. 

3.7 ASTM A-307 - Specification for Carbon Steel Bolts and Studs. 

3.8 ASTM A-325 - High Strength Bolts for Structural Steel Joints, lncluding Suitable Nuts 
and Plain Hardened Washers. 

3.9 UBC 97 - 1997 Uniform Building Code. 

3.1 O For prefabricated buildings, Metal Building Manufacturers Association "Code of 
Standard Practice and Recommended Design Practice Manual". 

3.11 Specification PCAM-01 00-ET-S-0008; Civil and Structural Design Criteria. 

3.12 OSHA Handrail & Toe plate Ref., OSHA Ladder Ref., OSHA Stairway Ref. 

4.0 PREVAILING ORDERS 

Prevailing order documents controlling the WORK performed shall be as follows: 

4.1 Local laws and regulations. 

4.2 Construction permits as issued in accordance with findings of EIA review. 

4.3 Project specific engineering specifications as issued by OWNER and OWNER's 
REPRESENTATIVE. This specification is one such document. 

4.4 lndustry Codes and Standards (API, ASME, etc.). 
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5.1 These standard specifications define the mínimum requirements for the engineering 
design of structural steel for use on OWNER's onshore production facilities. 

5.2 The CONTRACTOR shall be responsible for the complete design and fabrication of the 
structural steel supplied in the WORK. 

6.0 STRUCTURAL DESIGN 

6.1 Design Premise 

Design of steel structures shall be in accordance with the provisions of the AISC 
Specification for Structural Steel Buildings - Allowable Stress Design. 

The CONTRACTOR shall determine all design loads including process, test, wind, 
vibration, fireproofing, maintenance impact and allowances for future expansion. The 
design premise shall be approved by OWNER'S REPRESENTATIVE prior to starting 
design. 

6.2 Vertical Design Loads 

6 .2. 1 Dead Load 

The dead load is the weight of steelwork and ali material permanently fastened 
to and supported by the steelwork, including process equipment, piping, etc. 

6.2.2 Uve Load 

The live load shall be determined in accordance with ASCE 7, specification 
PCAM-01 00-ET-S-0008; Civil and Structural Des.ign Criteria, and supplemented 
as needed to provide a sound structure, suitable for the intended use. Live 
loads on platforms may be reduced as permitted in ASCE 7. 

6.2.3 Operating Load 

The operating load is comprised of the dead load plus nominal fluid contents of 
vessels, equipment and piping, plus live load. 
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Structures supporting piping and equipment shall be designed for a test load 
consisting of the weight of the piping and equipment full of water unless 
otherwise specified and/or approved in writing by OWNER'S 
REPRESENTATIVE. The Test Load determination shall be based on the 
requirements defined in the OWNER'S REPRESENTATIVE approved 
Equipment Hydro-Static Test Documents. 

6.2.5 lmpact Load 

Vertical or Horizontal live loads that cause impact shall be increased as 
specified in the AISC "Manual of Steel Construction" and ASCE 7, and 
supplemented as needed for unique items such as tube bundle pulling beams, 
monorails, crane rails, etc. 

6.2.6 Maintenance and Other Loads 

Loads resulting from transportation, erection or maintenance operations shall 
be considered where applicable in structural design. In designing skeleton
frame type structures, maintenance loads shall not be combined with wind or 
earthquake loads. 

6.2.7 Thermal Loads 

Vertical and Horizontal thermal loads shall be applied as required to account for 
pipe stress loads and equipment expansion or contraction. Thermal loads shall 
be treated as live loads. 

6.3 Horizontal Design Loads 

Horizontal load from wind and earthquake shall be applied in accordance with ASCE 7 
and/or UBC 97, based on environmental data provided by OWNER in the Site Specific 
Seismic Hazard Analysis Criteria and Civil and Structural Design Criteria. 

6.4 Combined Design Loads 

Structures shall be designed for ali individual loads and for the various combinations of 
loads that may act together. The following four combinations are to be considered and 
the most severe is tq control: 

6.4.1 Dead Load + Uve Load + lmpact Load 

6.4.2 Dead Load+ Wind or Earthquake Load 
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Allowable stresses in combinations with wind or earthquake may be increased as 
provided in AISC Manual of Steel Construction. Structures design shall consider lift 
and transport per Section 7.5. 

6.5 Lateral Stability 

6.5.1 Lateral stability of structures may be obtained either by bracing or by moment 
connected design. Vertical bracing shall be designed for axial loads only. 

6.5.2 Clearance requirements shall be checked. Where required, bracing for lateral 
stability of structures shall clear top of platforming in aisleways or other paths of 
ingress/egress by a minimum of seven (7) feet (2.14m). 

6.6 Connections 

6.6.1 Connections for secondary members of the structures shall be designed for the 
maximum calculated stresses only. 

6.6.2 AII shop connections shall be welded unless otherwise specified. Field 
connections may be bolted or welded. Where bolted, field connections shall be 
bolted per AISC Specifications. Where bolts are used, they shall conform to 
ASTM A325 and shall be 19mm (3/4-inch) mínimum diameter. 

6.6.3 Beveled washers shall be installed under the heads of bolts or nuts when 
bearing on a tapered flange. Beveled washers also shall be used where 
necessary to provide flat bearing for diagonal tie-rod bracing. 

6.7 Clearances 

Unless otherwise specified, the clearances recommended in Equipment Arrangements 
or PCAM-01 00-ET-S-0008 Civil and Structural Design Criteria shall be maintained. 

7.0 STRUCTURAL DETAILS 

7 .1 Platforms and Walkways 

7.1.1 Platforms shall have a minimum clear width of 3 feet (0.941m) with a minimum 
clear headroom of 7 feet (2.13m). 
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7.1.2 Platforms more than 30 feet (9.14m) long shall have two means of 
access/egress, one at each end of the platform. 

7.1.3 Access walkways not used as maintenance platforms shall be a minimum of 30 
inches (0.762m) wide and have a minimum clear headroom of 7 feet (2.13m). 

7 .1 .4 Platforms serving vessel manways located in the top head shall be located 
below the tace of the manway flange at a distance sufficient to permit the 
removal of the flange bolts from the bottom of the flange. Top head platforms 
on vessels shall have a minimum of 3 feet (0.914m) clearance between edges 
of flanges and the outer edge of platform to provide working area around 
flanges. 

Platforms serving manways shall be sized to permit 180º opening of hinged 
manway cover without interference from structure or handrail. 

7.1.5 Platform flooring shall be serrated, open-type and banded grating (1 1/4"x 
3/16") (32mm x 5mm) or in special cases, 1/4-inch (6.4mm) minimum raised 
pattern floor plate. Floor plates shall be bolted to supporting members. Where 
open-type grating is used, it is to be of the pressure-locked or welded design. 
AII grating shall be fastened to structural steel with saddle-type fasteners or 
welded studs. Flooring shall be restrained to prevent lateral movement. 

7 .1.6 The back of the inner ring angles on circular platforms shall clear vessel wall or 
insulation by approximately 2 inches (50mm). 

7.1.7 Unsupported grating shall not be used as a mounting surface for equipment or 
pipe supports. 

7 .1.8 Hinged self-closing gates are to be provided at all openings in guardrails, 
except where there is an entrance to a ramp or stairway. Gates shall be 
mounted so as to be conveniently operated, and shall withstand a load of 200 
pounds (890 N) applied in any direction except upwards. 

7.1.9 AII platforms or open sided floor area 4 feet (1.22m) or more above the adjacent 
floor or platform shall have handrail and toe plate attached. Handrail and toe 
plates shall be in accordance with OSHA requirements. 

7 .2 Ladders and Stairways 

7.2.1 Primary access to platforms attached to vessels and to auxiliary service 
platforms shall be by means of ladders. Primary access to main operating and 
service levels, tank tops, and the roofs of buildings supporting major equipment 
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shall be by means of stairways with secondary access by ladder. Ladder 
access to tops of small tanks to be with OWNER'S REPRESENTATIVE written 
approval. 

7 .2.2 Components of ladders and stairs shall be fabricated from hot-rolled structural 
shapes, flat and round bars. All-welded construction shall be utilized, except 
that bolted connections may be used to attach ladders and stairs to equipment 
and skids if shipping constraints require them to "ship loose". 

7.2.3 Ladders shall conform to OSHA requirements. Ladders shall have solid, round 
rungs, a minimum diameter of ¾ inch (19mm), evenly spaced at a maximum of 
14 inches (356mm) a minimum of 1 O inches (254mm) and shall not be less than 
18 inches (457mm) wide. 

7.2.4 Rail ladders shall be fastened at top and bottom, and at intermediate points as 
determined by design load requirements not to exceed ten (1 O) feet (3m). 

7.2.5 Ladders shall be located to provide "side step" access from adjoining platforms 
where possible. 

7.2.6 A toe clearance space 7 inches (178mm) deep measured from the centerline of 
the rung to the closest obstruction or wall over the full width of the ladder shall 
be provided behind all ladders. 

7.2.7 Cages conforming to OSHA requirements shall be provided on ladders as 
required by local governing codes and regulations. At a mínimum, all ladders 
taller than 20 feet (6m) shall be caged. 

7.2.8 Stairways shall conform to OSHA requirements and shall be not less than 30 
inches (762mm) wide. 

7.2.9 Stair railings shall be provided on both sides unless adequate protection is 
afforded by an adjacent structure. Stair railings shall be provided on both sides 
for all stairs adjacent to tanks or vessels. 

7.2.10 The stair tread shall be not less than 8 inches (203mm) wide. The sum of tread 
run and rise shall equal 17-1/2 inches (445mm). 

8.0 DESIGN AND SHOP DRAWINGS 

8.1 General 

8.1.1 The design drawings shall show a complete design with sizes, sections and the 
relative locations of the various members. Floor levels, column centers and 
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offsets shall be dimensioned. Plans shall be produced to an adequate scale 
that conveys the information fully and legibly. Plans shall indicate type or types 
of construction (i.e., rigid frame, semi-rigid trames, etc.) to be employed and 
shall be supplemented by such data as loads, shears, moments and axial 
forces to be resisted by all members and their connections as required for the 
preparation of shop drawings. Detail design drawings shall be supported by 
checked, signed, and sealed detail design calculations. Calculations shall be 
submitted to OWNER'S REPRESENTATIVE for review prior to start of 
fabrication. 

8.1.2 Shop drawings shall show complete details necessary for the fabrication of 
assemblies including location, type, size and extent of welds, materials to be 
used and surface finish requirements. 

8.1.3 Shop drawings shall detail bolted joints. Welds shall be indicated by standard 
AWS symbols. 

9.0 MATERIAL$ 

9.1 Structural Steel 

Structural steel shall conform to the ASTM steels approved in the AISC specifications. 
ASTM-A992 shall normally be specified. 

9.2 Other Materials 

Steel pipe, structural tubing, and other material shall conform to the AISC specification. 

9.3 Anchor Bolts 

9.3.1 Anchor bolts shall conform to ASTM-A325 or ASTM-A36. 

9.3.2 Unless otherwise specified, anchor bolts, nuts and washers shall be galvanized. 

9.4 Structural Bolts 

9.4.1 Bolts for main structural connections shall be ¾" (19mm) or larger and shall be 
high strength ASTM-A-325. Note: When no type is specified far ASTM-A325 
bolts, either Type 1 or Type 2 may be furnished. Both types can be hot dipped 
galvanized. 

9.4.2 When the structural steel is galvanized, bolts, nuts and washers shall also be 
galvanized. 
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9.5 Welding 

Structural welding shall be performed using low hydrogen electrodes. 

9.6 Painting Skids 

Skids shall be painted in accordance with the Protective Coating Specification PCAM-
01 00-ET-X-0002. 

Bottom surface of skid structural members shall be coated with Primer Mastertop 1680 
primer or OWNER approved equal in accordance with Manufacturer's lnstructions. 

9.7 Painting Pile Heads and Structural Steel Pile Frames 

9.7.1 Surface Preparation 

AII substrates to be coated are to be pre-cleaned utilizing a biodegradable 
industrial detergent to remove oil, grease, dirt and surface contaminates prior to 
abrasive blasting. 

AII substrates previously pre-cleaned shall be abrasive blasted to the degree of 
SSPC SP-6 Commercial Blast Clean while achieving an anchor profile of 1.5-
2.0 mils. 

9.7.2 Coating System, Epoxy Primer, Urethane Finish 

9.7.2.1 Epoxy Prime, Urethane Finish 

Primer 

Apply a full primer coat by spray application of PPG/Keeler & Long 
KL3200 (or approved equal) Epoxy at 5.0-6.0 mils dft. Color White. 

Finish 

Apply a full finish coat by spray application of PPG/Keeler & Long 
KL Y-1 Series Acrylic Urethane (or approved equal) at 2.0-3.0 mils dft. 
Color to be determined. 
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Fabrication shall be in accordance with the OWNER's Specification PCAM-0100-ET-S-
0004 Steel Fabrication and Erection. 

Generally, steel fabrication shall be in accordance with the recommendations of AISC 
Manual of Steel Construction and AWS D1 .1 Structural Welding Code. 
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1.0 SCOPE ANO OEFINITIONS 

1.1 This specification covers the minimum requirements of OWNER for the fabrication and 
erection of steel structures for use in onshore oil and gas operations. 

1.2 Within this specification the following definitions shall apply: 

OWNER: Pluspetrol Peru Corporation S.A. 

FABRICATOR: The party that is responsible for the supply of the equipment and 
materials, the structural steel fabricates, and performs the other services as defined 
herein. 

CONTRACTOR: The firm/entity who is responsible to the OWNER for the structural 
steel fabrication as defined herein, and who is directly responsible to receive and erect 
the fabricated structural steel. 

1.3 The OWNER shall approve any deviation from this specification prior to performing the 
work. 

1.4 The CONTRACTOR is responsible to adhere to this specification. The CONTRACTOR 
shall notify the OWNER prior to taking any exception to this specification. 

2.0 COOES, STANOAROS, ANO SUPPLEMENTAL SPECIFICATIONS 

2.1 As a minimum, the design and materials shall be in accordance with the current 
editions of the Codes and Standards cited below. Except where stated specifically, the 
current effective dates of the codes and standards shall be construed as the editions in 
effect at the date of lssuance for Bids. 

American lnstitute of Steel Construction (AISC) 

Manual of Steel Construction, ASD, Ninth edition - 1989 

Code of Standard Practice for Steel Buildings and Bridges - 2000 

Specification for the Design, Fabrication and Erection of Structural Steel for Buildings -
1989 

Specification for Str�ctural Joints Using ASTM A325 or A440 Bolts - 2000 

American Welding Society (AWS) 

ANSI/AWS D1 .1-98 Structural Welding Code-Steel 
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Standard Symbols for Welding, Brazing and Nondestructive 
T esting - 1998 

American Society for Testing and Materials (ASTM) 

AS / ASM-00 

A325-00 

A 123/A 123M-01 

A143-74 (1999) 

A992-00 

General Requirements for Rolled Structural Steel Bars, Plates, 
Shapes, and Sheet Piling 

Standard Specifications for Structural Bolts, Steel, Heat Treated, 
120/105 KSI Minimum Strength 

Standard specification for Zinc (Hot-Dip Galvanized) Coatings on 
lron and Steel Products 

Safeguarding Against Embrittlement of Hot Galvanizing 
Structural Steel Products and Procedure for Detecting 
Embrittlement 

Standard Specification for Steel for Structural Shapes used in 
Building Framing 

American Petroleum lnstitute (API) 

API Spec 28 Specification for Fabricated Structural Steel Pipe, 5th Ed., 1996 

Project Specifications 

PCAM-01 00-ET-X-0002; Selection and Application of Protective Coatings. 

3.0 MATERIALS 

3.1 Structural members shall be straight and true in cross section within the tolerance set 
forth by the AISC. Sharp kinks or bends are cause for rejection of material. 

3.2 Classification of all steels furnished shall be supported by mill certificates. Copies of 
these mill certificates shall be furnished to the OWNER before incorporating any of the 
material into a structure. 

3.3 Substitution of structural members made from higher grades of steel or with greater 
cross sectional properties than shown on the drawings is prohibited without the prior 
consent of the OWNER. 
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4.1 Any camber present due to mill rolling or shop fabrication shall be turned upward. 

4.2 Individual members shall be fully prepared with all copes, blocks, holes and weld 
bevels pre-cut prior to assembly. 

4.3 Web block cuts shall be carefully controlled to avoid over-cut notches. 

4.4 Burrs, metal slivers and rough edges shall be ground smooth. 

4.5 Boltholes shall be punched, sub-punched and reamed or drilled. Flame cutting of 
holes is not permitted. Unless otherwise noted on the drawings, ali holes shall be 
1.5mm (1/16 inch) larger than the diameter of the bolt to be used. 

4.6 Splicing of structural members where not detailed on the drawings is prohibited without 
the prior written approval of the OWNER as to location and type of splice to be made. 
Cutting of structural steel members on site during erection shall not be permitted 
without prior written approval of the OWNER. 

4.7 Centerline dimensions shall be held to within 6mm (1/4 inch) for critica! dimensions 
involving field tie-ins. This tolerance applies to overall dimensions and shall not apply 
separately to subdivisions of overall dimensions. 

4.8 No work shall be performed when the weather or other adverse conditions do not 
permit competent workmanship and/or adequate inspection. 

5.0 WELDING 

5.1 Ali structural welding shall be in accordance with AWS D1 .1. 

5.2 Unless noted otherwise on the drawings, ali shop connections shall be welded and ali 
field connections shall be bolted. 

5.3 Electrodes for shop and field welds shall conform to Class E70XX. 

5.4 Flange to flange connection shall be by full penetration welds. AII other welds, unless 
noted otherwise, shall be minimum size fillet welds in accordance with the AISC 
Manual of Steel Construction. 

5.5 Welder Qualification·and ldentification. 

5.5.1 AII welders employed by the FABRICATOR for shop or by the CONTRACTOR 
for field welding on this work shall be required to show written evidence that 
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they have satisfactorily passed a performance qualification test using a qualified 
welding procedure within the last ninety days. OWNER shall approve welding 
procedures prior to welding. The FABRICATOR shall bear ali costs for 
qualifying welding procedures and welders in accordance with AWS 01 .1. 

5.6 lnspection of Welds 

5.6.1 OWNER may elect to use any applicable method, such as radiography, 
ultrasonics, magnetic particle, trepanning, etc. to check weld quality (particularly 
on main load carrying members, padeyes and splices). 

5.6.2 Detective welds, after repair, are subject to radiographic or ultrasonic re
examination at the FABRICATOR's expense. 

5.6.3 Any rejected welds, which upon destructive examination were found to be 
acceptable, shall be repaired at OWNER's expense. 

6.0 BOL TED JOINTS 

6.1 Bolted connections for primary structural members shall conform to ASTM A325-SC 
(slip critica!), unless noted otherwise on drawings. 

6.2 Secondary bolted connections shall be detailed as ASTM A325-X (threads excluded 
from shear plane), unless noted otherwise on drawings. 

6.3 Bolts shall have a hardened washer placed under the element to be tightened. 

6.4 Bolts shall be tightened in accordance with "Turn-of-Nut" tightening method. 

6.5 Ali joint surfaces shall have protective coatings applied before assembly. 

6.6 Anchor bolts for base plates are to be firmly tightened and locked after grout has cured. 

7.0 PROTECTIVE COATINGS 

7.1 Unless noted as galvanized, ali structural steel shall be coated in accordance with 
OWNER's specification PCAM-0100-ET-X-0002, Selection and Application of 
Protective Coatings. 

7.2 Ali uncoated field members, field splice, weld areas, etc. shall be painted by the 
CONTRACTOR in accordance with specification PCAM-01 OO-ET-X-0002, Selection 
and Application of Protective Coatings. 
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8.0 - ERECTION

8.1 Erection shall be in accordance with AISC specific.ations, and shall include the setting 
of all columns, beams, trusses, grating, handrails, etc. and all the erection of all other 
steel to true line, grade, and plumb. 

8.2 Structural steel shall be plumbed with suitable guy wires and held plumb during field 
tightening of bolts, or field welding, if required. Guy wires shall be placed so as not to 
interfere with the necessary work. Guy wires are to remain in place until the structure is 
stable. No permanent bolting or field welding shall be done until structures are properly 
aligned. 

8.3 Steel shall not be placed or erected on concrete foundations or floor slabs until the 
concrete has attained 50 percent of its 28-day strength. 
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This Specification defines the minimum requirements far surface preparation, application and 
materials far coatings required to protect structures and equipment in an onshore oil and gas 
facility in tropical South America. 

2.0 DEFINITIONS 

2.1 Capitalized text when used in this document shall have the following specific 
definitions: 

CONTRACT shall mean the EPC Contract invoking this specification, together with its 
Annexes, Appendices, and Schedules. 

WORK is the complete goods and services to be provided as described in the 
CONTRACT. 

OWNER is Pluspetrol Peru Corporation S.A. 

CONTRACTOR is the. company, incorporated in Peru, that entered into a CONTRACT 
agreement with the OWNER to perform the EPC WORK. 

OWNERS REPRESENTATIVE is the individual appointed by the OWNER to act as 
such far the purposes provided in Article 13 of The CONTRACT or any other person so 
appointed from time to time by the OWNER and notified in writing as such to the 
CONTRACTO R. 

ENGINEER is Paragon Engineering Services, lnc. 

SUBCONTRACTOR is any person or company to whom the CONTRACTOR has 
subcontracted parts of the WORK (with the consent of OWNERS REPRESENTATIVE, 
or pursuant to Article 33 of the CONTRACT) and the Subcontractor's legal successors 
in title, but not any assignee of the Subcontractor. 

3.0 REFERENCED CODES, STANDARD$, AND OTHER DOCUMENTS 

The latest revisions of the following referenced documents and specifications and those listed 
in the CONTRACT or Purchase Order shall be considered a part of this specification. The 
material requirements and fabrication of ali components shall meet or exceed the applicable 
sections of the latest issues of the following Codes and Standards, unless specified otherwise 
in this document: 

3.1 American National Standards lnstitute (ANSI) A53.1 - Marking Physical Hazard Safety 
Color Code. 
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3.2 American Society for Testing Materials (ASTM) A123 - Hot Dip Galvanizing. 

3.3 The Society for Protective Coatings (SSPC): 

• SSPC-SP 1 Solvent Cleaning 

• SSPC-SP 2 Hand Tool Cleaning 

• SSPC-SP 3 Power Tool Cleaning 

• SSPC-SP 5 White Metal Blast Cleaning 

• SSPC-SP 6 Commercial Blast Cleaning 

• SSPC -SP 10 Near - White Blast Cleaning 

PREVAILING ORDERS 

Prevailing order documents controlling the WORK performed shall be as follows: 

4.1 Local laws and regulations. 

4.2 Construction permits as issued in accordance with findings of EIA review. 

4.3 Project specific engineering specifications as issued by OWNER and OWNER'S 
REPRESENTA TIVE. This specification is one such document. 

4.4 lndustry Cedes and Standards (API, ASME, etc.). 

4.5 CONTRACTOR'S bid response documents. 

5.0 SCOPE 

5.1 This specification defines the minimum requirements for the surface preparation, 
application, and materials for coatings required to protect piping, tanks, vessels, 
structural steel, and equipment at onshore installations in accordance with the 
standards and cedes listed in Section 3.0 and other conditions of this specification. 

5.2 This specification is intended to supplement the construction drawings and to serve as 
an installation guide for activities not detailed. 

5.3 Should any discrepancies exist between any drawings, codes, specifications, or 
conflicting interpretation of it by others, it shall be the responsibility of the 
CONTRACTOR to notify the OWNER'S REPRESENTATIVE in writing befare any 
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WORK is initiated. Failure to do so may result in ali WORK being redone at the 
CONTRACTOR'S expense. The more stringent shall apply unless otherwise permitted 
by the OWNER'S REPRESENTATIVE. The OWNER'S REPRESENTATIVE decision 
will be final in resolving these conflicts. 

5.4 Ali items listed or implied in this specification shall be considered part of the 
CONTRACTOR'S Scope of WORK or Supply. 

5.5 Ali WORK shall be subject to inspection by the OWNER'S REPRESENTATIVE at any 
time. The CONTRACTOR shall immediately make any items available for inspection at 
the request of the OWNER'S REPRESENTATIVE. The inspection or lack of inspection 
of the WORK by the OWNER does not relieve the CONTRACTOR from the 
responsibility of performing the WORK in accordance with this specification 

5.6 CONTRACTOR shall make any repairs at his cost. 

5.7 The OWNER reserves the right to stop the WORK at any time when it is determined by 
the OWNER that the WORK is not in accordance with this specification. 

5.8 The CONTRACTOR shall have a latest edition of all-applicable standards and codes 
listed in this specification available on site from the beginning of construction. 

5.9 The CONTRACTOR shall maintain accurate and organized records during the course 
of construction and documentation as required by the CONTRACT and this 
specification. The records shall be made available for OWNER inspection at any time. 

6.0 DESIGN REQUIREMENTS 

6.1 Where any equipment or other items are coated before incorporation into a structure, 
the coating system shall be applied up to the topcoat. The final coat shall be applied 
after installation and coating damage repair as provided herein. Pressure equipment, 
piping, etc., to be subjected to stress relief, welding, or pressure testing shall not be 
cleaned, insulated or coated until such activities are satisfactorily completed. 

6.2 Unless otherwise specified, the following shall not be coated: 

6.2.1 Grease nipples and fittings, 

6.2.2 Machined surfaces, 

6.2.3 Gasket contact surfaces, 

6.2.4 Threaded connections, 
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6.2.7 Equipment, name or special instruction plates attached to or included as 
part of any unit, 

6.2.8 Valve stems, movable linkages, compressor or pump shafts, or any similar 
surfaces that are normally lubricated or have close working tolerances, 

6.2.9 Flange sealing surfaces. 

6.3 CONTRACTOR shall be responsible for storing materials in covered shelters at 
temperatures recommended by the manufacturer. 

6.4 CONTRACTOR shall ensure that the coating materials provided are utilized on a "First
ln First-Out" basis and that the shelf life is not exceeded. 

6.5 When coating materials from more than one manufacturer are used, strict control shall 
be maintained over their storage, issue and use to ensure that no unapproved 
interchange, mixing or over coating of or by different manufacturer's materials take 
place. 

6.6 AII coating materials shall be furnished in original, unopened containers bearing the 
manufacturer's label and instructions. AII containers of paint shall remain unopened 
until required for use. Coating materials which have livered, gelled, or otherwise 
deteriorated shall not be used. 

6.7 For two-part materials, the pot life under application conditions shall be clearly stated 
on the container label and this pot life shall not be exceeded. When the pot-life limit is 
reached, the spray equipment shall be emptied, remaining material discarded, the 
equipment cleaned and new material prepared. 

6.8 Equipment 

6.8.1 AII brushes, rollers, spray and blast equipment shall be in good condition 
and appropriate for the WORK undertaken. 

6.8.2 Contractor shall furnish air required for blasting and conventional spraying. 
Air shall be clean, dry and in sufficient quantity and at adequate pressure to 
perform the work in accordance with manufacturing data sheets. 

6.8.3 In recirculating paint systems where gas under pressure is used over the 
liquid, the gas shall be inert, e.g., nitrogen. 
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6.8.4 Abrasives for cleaning shall be free from undesirable contaminants. 
Expendable abrasives shall not contain more that 2% by weight of either 
Fe2O3 or Cu0. CONTRACTOR shaU, when requ�sted by OWNER'S 

REPRESENTATIVE, produce analysis of the abrasive in use. The abrasive 
shall be of suitable size, and when recirculated, shall be maintained within a 
suitable size range, to produce the specified blast profile. 

6.8.5 lf a centrifuga! wheel blast cleaning device is used for surface preparation, 
the start-up charge shall be a combination of steel grit and steel shot sized 
to obtain the specified surface profile. AII required make-up shall be limited 
to steel grit. 

6.8.6 Sand used for blast cleaning shall be dry, neutral pH, hard siliceous material 
of angular configuration free of dust, clay or other foreign particles. Sieve 
analysis shall be as follows: 

U.S. SIEVE SERIES 

Through 8, Retained on 20 

Through 20, Retained on 40 

Through 40 

6.9 Interna! Coatings - AII Tanks 

RETAINED ON SIEVE 

20% to 40% 

47% to 80% 

12% Maximum 

6.9.1 Coatings for interna! surfaces shall be in accordance with recommendations 
of the manufacturer. Approved manufacturers are listed in Table B. Coating 
type shall be epoxy. 

6.9.2 AII water tanks shall be fully coated internally including the roof in 
accordance with Table A. 

6.9.3 Oíl storage tanks shall be coated on the base and for a mínimum height of 3 
meters above their base in accordance with Table A. 

6.9.4 Coatings shall be visually inspected and tested with a holiday detector 
(Tinker & Razor or OWNER'S REPRESENTATIVE approved equal). AII thin 
or damaged areas shall be repaired or recoated. Repairs of coating shall be 
carried out in strict accordance with the coating manufacturer's written 
procedures. 

6.1 O Surface Preparation 

6.10.1 The following surfaces shall not be abrasive blasted: 
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• Grease nipples and fittings,

• Machined surfaces,

• Gasket contact surfaces,

• Threaded connections,

• Friction-grip surfaces,

• Site weld margins before welding,
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• Equipment, name or special instruction plates attached to or included as
part of any unit,

• Valve stems, movable linkages, compressor or pump shafts, or any
similar surfaces that are normally lubricated or have close working
tolerances,

• Flange sealing surfaces.

The degree and type of surface preparation shall be in accordance with 
specified section of Table A or Coating Vendor's Recommendation, 
whichever is more stringent. 

AII bolt holes shall be drilled and sharp edges rounded prior to surface 
preparation. This includes ANSI flange boltholes. (No torch cut hole is 
permissible). 

AII rough welds, burrs, weld splatter, indentations, and other sharp surface 
projections shall be ground smooth (or to 1/8" minimum radius) prior to 
further surface preparation. Any grinding done after sandblasting shall be 
blast cleaned to obtain proper anchor pattern. Any heat-treating shall be 
completed prior to blasting or coating operations. 

Blast cleaning abrasives shall be consistent with the requirements of 
sections 6.8.4 through 6.8.6 of this specification. The particle size of 
abrasive mix shall be consistent with the requirements for anchor profile of 
the coating being applied. 

Adequate oil/moisture separators shall be installed in the sand blasting and 
painting equipment to keep the surfaces to be coated free of oil/moisture 
contamination. A daily blotter test shall be performed to monitor the 
suitability of the compressed air supply. 
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6.10.7 Any oíl, grease, soil, dust, or foreign matter deposited on the surface after 
the surface preparation is completed shall be removed prior to painting. lf 
rusting occurs after completion of surface preparation, the surfaces shall 
again be cleaned in accordance with the specified method. 

6.10.8 Surfaces shall be primed within tour hours after being blast cleaned. 

6.10.9 After final blast cleaning, no inhibitor shall be used. 

6.10.1 O Cleaning and painting shall be planned so that detrimental amounts of dust 
or other contaminants do not fall on wet paint. 

6.11 Application 

6.11.1 

6.11.2 

6.11.3 

6.11.4 

6.11.5 

6.11.6 

AII applications shall be performed in accordance with the Coating 
Manufacturer's recommendations and the applicable sections of Steel 
Structures Painting Council Specification (SSPC-PA 1 ), "Shop, Field, and 
Maintenance Painting". 

AII field applied coating materials shall be furnished by the Manufacturer in 
unopened, clearly identified containers. No mixing of different coatings may 
be done without the express written permission of the OWNER'S 
REPRESENTATIVE. 

Spray equipment shall be in accordance with the Coating Manufacturer's 
recommendations in regard to tip size, hose diameters, hose lengths, pot 
agitation, and pot pressure. 

Coatings shall not be applied to steel which has a surface temperature less 
than 5º F above the atmospheric dewpoint. The surface temperature shall 
not be high enough to cause blistering, porosity, or other damaging effects 
to the coating. 

Coatings shall not be applied in rain, wind in excess of 15 mph, snow, fog, 
mist, or in areas where injurious airborne elements exist. Coatings shall not 
be applied when relative humidity is above 80 percent or when temperature 
is below 50ºF. 

When coatings must be applied in damp or cold weather, the steel must be 
painted under cover; the surrounding air and steel shall be heated to a 
satisfactory temperature. In all such cases, the temperature and humidity 
conditions of paragraphs 6.11.4 and 6.11.5 must be met. Such steel shall 
remain under cover and protected until dry or until weather conditions 
permit its exposure. 
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6.11.7 Each coat of material shall be applied as continuous film of uniform 
thickness free of pores. Any thin spots or areas missed in the application 
shall be recoated and permitted to dry before the next coat is applied. 

6.11.8 Each coat shall be in a proper state of cure or dryness before the 
application of the succeeding coat. Material shall be considered dry for re
coating when an additional coat can be applied without the development of 
any detrimental film irregularities, such as lifting or loss of adhesion of the 
undercoat. 

6.11.9 Alternate coats shall be tinted to produce enough contrast to indicate 
complete coverage of the surface to which coatings are being applied. 
When the coating is the color of the steel or when the tinting of the final coat 
is objectionable, the first coat to apply shall be tinted. The tinting material 
shall be recommended by the Manufacturer and shall not be detrimental to 
its service lite. 

6.11.1 O Wet coatings shall be protected against contamination from dust or other 
foreign matter. 

6.11.11 Coating shall not be force-dried under conditions that will cause checking, 
wrinkling, blistering, formation of pores, or harm to the condition of the paint. 

6.11.12 Coating damaged by shipment, handling, welding, and cutting or by any 
other means shall be repaired without undue delay before erecting or 
installing the materials and equipment affected. The areas of damaged 
coating shall be prepared in accordance with the coating manufacturer's 
printed recommendations and the appropriate coating(s) reapplied. The 
finished thickness of a repaired area shall in no case be less than that of the 
original coating. 

6.11.13 Manufacturer's standard coatings on equipment such as compressors, 
motors, pumps, panels, etc. will be satisfactory as the primer coat providing 
that the inter-coat compatibility with the appropriate painting system is 
ensured. lt is the joint responsibility of the coating manufacturer and the 
CONTRACTOR to develop a coating system that meets the specified 
criteria. 

6.12 Galvanizing 

6.12.1 Where specified, all steel grating, ladders, handrails, stairways, etc., and 
miscellaneous hardware shall be hot dip galvanized per ASTM A-123 after 
ali cutting, shaping, and welding. 
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The weight of zinc coating shall average not less than 2.3 ounces per 
square cunees per square foot. 

Galvanized surfaces shall not be painted. 

6.13 Final Colors 

6.13.1 

6.13.2 

6.13.3 

6.13.4 

Vessels, piping, structural steel, and equipment shall have a final color by 
Manufacturers standards. OWNER'S REPRESENTATIVE shall approve 
final color scheme. 

Fire and safety equipment shall have a final color of Safety Red in 
accordance with ANSI 253.1. 

Life saving equipment shall have a final color of Safety Orange in 
accordance with ANSI 253.1. 

Temporary bracing to be painted brown. Final acceptance of the WORK 
shall be painted yellow. 
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7.0 ATTACHMENTS 

CLASSIFICATION SURFACE 
OF SURFACE PREPARATION 

Un-insulated Piping, Blast Clean 
Pipe Support & "Commercial" 
Unpainted Steel SSPC-SP6 
Structures 1-3 mils

Profile
Vessels, piping, Blast Clean 
etc., ambient to "Commercial" 
200ºF SSPC-SP6 

1-3 mils
Profile

TABLE A 

COA TING SYSTEMS 

TOTAL 
PRIMECOAT MIO COAT 

� None 
5-6

� None 
5-6

2A. Vessels, skids, Blast Clean � None 
piping "Near White" 5-6

SSPC-SP10 
1-3 mils
Profile

3. Vessels, piping, etc. Blast Clean Zinc Primer � 
200ºF - 300ºF "Near White" 2 1/2 - 4 mils 5-6

SSPC - SP10 
1 - 3 mils 
Profile 

3A. Vessels, stacks, Blast Clean Zinc Primer None 

4. 

5. 

6. 

piping, etc. 200ºF - "Near White" 2 1/2 - 4 mils 
1200ºF SSPC - SP10 

1 - 3 mils 
Profile 

lnsulated piping, Blast Clean Al!sYd Primer None 
vessels, etc., "Commercial" 1 1/2 - 2 1/2 
operating from SSPC-SP6 mils 
ambient to 200ºF 1 - 3 mils 
(See Note) Profile 
lnsulated piping None None None 
vessels, etc. 
operating above 
200 ºF (See Note) 
lnsulated piping Blast Clean Zinc Primer None 
vessels, etc. "Near White" 2 1/2 - 4 mils 
operating below SSPC-SP10 
200º F 1 - 3 mils 

Profile 
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MAX TEMP 
TOP COAT DFT MIL LIMIT ºF 

Polyurethane 
1 1/2-2 4 1/2 - 7 200 

1/2 

Polyurethane 5 -8 200 
1 1/2-2 

Polyurethane 4 1/2 - 7 200 
1 1/2-2 1/2 

Polyurethane 
1 1/2-2 9-12 300 

Mod. Silicone 
1 - 2 mils 3 1/2 - 6 1200 

� 
1 1/2 - 2 1/2 3 - 5 200 
mils 

None -- --

� --

5 - 6 mils 7 1/2 - 1 O 
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CLASSI FICATION SURFACE TOTAL 
OF SURFACE PREPARATION PRIME COAT MID COAT 

7. Engines, pumps, Power Tool Clean Universal � 
and machinery SSPC-SP3 Primer 5 - 6 mils 
already painted by (See Para. 
OEM 3.13) 

8. Structural Steel These items shall None None 
grating, stairs, be galvanized per 
handrails, ladders ASTM A 123 
and cages

9. Galvanized Solvent Clean None None 
SSPC-SP1 

10. Repair Hand or Power As Reg'd b� As Reg'd b� 
Tool Clean Classification classification 
SSPC-SP2 or SP3 

11 . Potable Water White Metal � None 
Tanks - Interna! SSPC-SP5 Primer 

3-6 mils
12. Crude oil * Blast Clean � None 

Firewater.
Tanks - Interna! SSPC-SP10 3-6 mils

PARAGON 
ENGINEERING SERVICES 

Date: March 13, 2002 

MAX TEMP 
TOP COAT DFT MIL LIMIT ºF 

Pol�urethane 
1 1/2 - 2 mils 9-12 300 

None - -

Cold 2-4 180 
Galvanizing 
As Reg'd b� - -

classification 

Epoxy 8-14 mils 225ºF 
5-8 mils

� 

5-8 mils 8-14 mils 140ºF 

Note: Piping and vessels located in sheltered areas and not subjected to rain mist or spray do not 
require protective coatings under insulated surfaces. 

* Coated on base and up to 3 meter level only.
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TABLE B 

VENDOR LIST 

PARAGON 
ENGINEERING SERVICES 

Date: March 13, 2002 

TYPE VENDOR 1.D. NUMBER

Alkyd Primer Ameron To be Determined 
Carboline 
Devoe 
1 nternational 
Siama 

Alkyd Mid Coat Ameron To be Determined 
Carboline 
Devoe 
lnternational 
Siama 

Alkyd Top Coat Ameron To be Determined 
Devoe 
Carboline 
1 nternatio nal 
Siama 

Zinc Primer Carboline To be Determined 
Devoe 
Ameron 
1 nternational 
Sigma 

Epoxy Carboline To be Determined 
Devoe 
Ameron 
1 nternational 
Sigma 

Polyurethane Carboline To be Determined 
Devoe 
Ameron 
lnternational 
Sigma 

Modified Silicone Carboline To be Determined 
Devoe 
Ameron 
lnternational 
Sigma 
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ZRC To be Determined 
Galvacon 
Subox 
1 nternational 
SiQma 
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