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Engineering

Earthquake Engineering

= Design recommendations: parameters and spectrum
= Seismic review of projects
= Seismic design criteria: surface and underground

= Seismic equipment certifications: NCh2369 Chilean
Code and foreign standards
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Seismic Hazard Analysis

Review and validation:

= Codelco Vice-presidency of projects: Guide for the preparation of
probabilistic seismic hazard analysis

= Codelco Norte: Chuguicamata Underground Mine / Mine Sulphide
Exploitation / Talabre Tailings Dam / Gaby Mine / Ministro Hales Mine /
Radomiro Tomic Sulphide Exploitation.

= El Teniente: Caren Dam

= Andina: Nueva Andina Phase Il / Ovejeria Tailing Dam

Preparation:

= Andina y Codelco Norte: Mine and Concentrator Plant

= Codelco Norte: Talabre Dam

Codelco El Salvador / TAS Barquito sulfuric acid tanks (are 3): 10.000ton
ENAEX, cryogenics tanks: 12.000ton / 22.315ton/ 10.230ton

Mall Puerta del Mar. La Serena.
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Engineering I

Structural Engineering

= Design Criteria

= Vibration analysis

= Structural review of projects

= Structural rehabilitation

= Seismic Isolation :

= Drawings and 3D models Eaaa=sss_.
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B Mining

Structural engineering and seismic reviews: stock pile, crushers, m|IIs
process buildings, conveyor belts - g
= Gaby miner (Codelco)

= Refinery N°2 (Codelco)

= Radomiro Tomic miner (Codelco)

= Underground Chuquicamata mine (Codelco)
= Andina mine phases | & Il (Codelco)

= Embalse dam (Codelco)

= New level mine (Codelco)

= (Gas reduction system (Codelco)-CPPE

= Seismic evaluation in caverns (Codelco)

= Mine and Port (Los Pelambres-AMSA)

= Mine and Port (Olympic Dam, BHP)

= Sierra Gorda (Sierra Gorda SCM)
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--------- Process Equipment

Certifications/Reviews:
= Metso-Outotec (Codelco, Gold Fields,
AMSA): hydrocyclones, filters

= Sandvik (Codelco, Antucoya,
Escondida): crushers, transformers

= WEIR (QBF2, Anglo, Codelco):
hydrocyclones, pumps, platforms
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Energy — Gas — Water

Structural engineering:

Seismic review:

= Central Nehuenco (Colbun) = GNL Mejillones

= Turbine foundations (ENAEX)
= STX Tarapaca power plant

= COPEC: Gas station, structural
design and review

= San Isidro 1l (Endesa)

= Cochrane (AES Gener)
= GNL Mejillones

= Sand Trap (Colbun)

= Wind farms and turbines

= Pipeline V region (Energas)

= Methanex Punta Arenas

= Atacama Desalination plant

(IDIEM)
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Hydroelectric Plants

Structural engineering :
San Pedro y San Pablo Station

Peer review, risk workshop:
Pasada Tres Aguas Station (ESPINOS S.A))
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Engineering I

Structural Rehabilitation

Courthouse of Santiaqgo:
Structural restoration after the earthquake of February, 2010
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Integral Managment: engineering, seismic reviews,
contracts

= SQM Slat Flat and Port
= Albemarle Plant
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Cellulose

Structural engineering:

= Concepcion Forestry (ARA)
= Southern Pert (ARA)

= |tata Il (Arauco) project

= MAPA project, seismic reviews/structural. Tall Oil project,
structural design. (WOOD)
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Underground Subway - Santiago

Structural engineering:

= Quinta Normal Intermodal Station (ARA)

= Nuble Station: vehicular access tunnel to commercial building
= Nuble Station: rectification substation (SER)

= |Iine 7, section C: Head of engineering, structural design
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Engineering

Ports

Structural engineering and reinforcement :
= Blue Dolphin project

= Ship loader SQM — Tocopilla

= Patache Port

= Punta Chungo Port
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T Steel Above Ground Tanks

Codelco Salvador “Barquito” (2020)
= Sulfuric acid: TK1, TK2, TK3
= Capacity: 10.000ton (each)

= Structural engineering and repair:
shell, roof and anchors, seismic
hazard analysis

ENAP Refinery — Ebart Trading
(2015)

= Acid water
= Capacity: 12.500m3

= Structural evaluation and seismic
review
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e Steel Above Ground Tanks

ENAEX Prillex (2019)

= Amonia
= Capacity: 10.230ton

= Structural engineering and repair: shell, roof and anchors,
seismic hazard analysis
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- Steel Above Ground Tanks - Consulting

= Designs, seismic evaluations, operation and service life

= Seismic certifications: NCh2369, ICHA, API, NZSEE, NACE,
AWWA, other foreign

Backward Seismic Analysis studies

= Hazard and risk seismic analysis: operation, design, credible
maximum creible, special. (LNG/Liquified Natural Gas, acid,
Petroleum, Cryogenic)

Basis/Criteria for structural and seismic design
Technical specifications and assembly procedures

WWW.ppning.com
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Steel Above Ground Tanks

BHP Proyecto SGO. Steel tank for water storage 1655ms3. CST Industries.
Seismic review and structural design of concrete foundations.

Anglo American Sur. Steel tanks for Plant “Tranque Las Tortolas”.
Seismic review.

Anglo American Sur. Steel tanks for Plant “Molibdeno”. Seismic
review.

Codelco Radomiro Tomic. Steel tanks for Plant “Floculantes”.
Seismic review.

ESSBIO Chillan Sur. Steel tank for water storage 4300m3. CST
Industries. Seismic review and structural design of concrete
foundations.

ENAEX Prillex. Proyecto PANNA 4. Steel tank for storage of
Cryogenic Ammonia (15.000m3). Seismic review.

ENAEX Prillex. Proyecto PANNA 5. Steel tank for storage of Cryogenic
Ammonia (20.000m3). Seismic review.
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Projects Management

= Customer support by owner

= Technical and economic evaluations

= Support in tenders and contracts

= Management In soil mechanics, digital surveys
= Risk workshops
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Engineering Team

Our team Is made up of professionals with vast experience in
Industrial and mining projects in their different phases.

We have civil engineers with more than 15 years of experience In
structural design and seismic reviews, as well as designers with
more than 35 years of experience with preparation of drawings
and 3D models on various platforms, TEKLA and the like.
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2N — Chilean Steel Institute (ICHA)

Chairman of the Steel Tanks Committee:

o Steel Tanks Manual: designs and regulatory
aspects, manufacturing, assembly, quality
control and Inspections

 Draft of NCh Chilean Code — Seismic Design of
Carbon Steel Above Ground Atmospheric
Tanks
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DECLARACION

El Institato Chileno del Acero — ICHA, arganisme de tramsferencia ecologica y referente técmico de la
mdusina del acero en Chile, declara que:

1L647.106-K
&5 50CH0 activo de mmestra institacion. Eimc_inmhumﬁaquhmnmwu
representante de la empresa PPN Ingeniera v Consultoria SPA ¥ abastece de servicios de ingeniena para
esiruchmas de acero en los siguientse servicios esenciales, identificados por el Mimsterio del Inferior y
Seguridad Pablica

Se extiende sste documesio como amecedente para solicitar la sworizacion de fimciomamiento Yo
n &l caso que existan medidas dispaestas por a miondad que resinmyan & ejerocio de los

desechos de locomecicn, propéedad o reunian de ks persomas, de acuesdo con Jo sefialado en los anticulos 41

¥ 43 de la Constitacion Politica de la Repablica de Chile, la ley 18415, y por lo que disponga 1a autoridad

samitaria o de segunidad

Eﬂ&ch!:nucﬂuﬂemuﬂthm“m PPN Inpenieria v Constraccion a

traves del documenio interno FORM-DCL0421, cuya fidelidad se ba declarado por el representanie legal de
la empresa,

Santiago, 11 de jumio de 2021
Celiilar de contacto-+ 5698701466
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CI.7430873 CI 126614861
Presidente Darector Ejecutive
INSTITUTO CHILENO DEL ACERO

INSTITUTO CHILENDO DEL ACEROD
Av. Nuosva Tajamas 48], Teess Marse, OF 203, Las Condss - Sastisge —Fosnsil - inficks ¢l
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Juan Carlos Gunerrez, RUT 12.661.486-1, Duector Ejecutivo del Instituto Chuleno del
Acero (ICHA), ubicado en Apoquindo 6750, oficina 2102, Las Condes, Saniago de Chule,

Don Patncio Pienda Nalli, Ingemero Cival RUT 11.647.106-k, es socio activo de nuestra
i 7 e e
wl ; 3 h' s s precidente del Comuté Técmco ICHA de Estanques de
- Elaboracion del Manual ICHA de Estanques de Acero.
Estudio y coordinacion del Anteproyecto de Norma Chilena de Disefio de Estanques de
Acero.

INSTITUTO CHILENO DEL ACERO
6750, OF 2102, Las - Santiago ~E-gmail -
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Engineering

AlICE (Association of Structural Civil Engineers)

[ Asociacitn de Ingeniens
= Civies Estucturaies

PROCEDIMIENTO DE DISENO

ESTANQUES ATMOSFERICOS DE ACERO APOYADOS EN
EL SUELO

AICE-PRC-001-0
Resisida 0

VIGENCIA 13 DE ABRIL DEL 2015

WWW.ppning.com
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CODELCO
Author of Official Documents (Currently in use)

Guide for the preparation of Structural Design Criteria— Concrete and
probabilistic seismic hazard analysis Steel Atmospheric Tanks
l ! * VICEPRESIDENCIA DE PROYECTOS ¢ ! ) VICEPRESIDENCIA CORPORATIVA DE PROYECTOS
I CODELCO GERENCIA TECNICA / GERENCIA DE INGENIERIA CODELCO GERENCIA DE INGENIERIA

‘ SISTEMA DE GESTION DE PROYECTOS l SISTEMA DE GESTION DE PROYECTOS

CRITERIO DE DISERO CORPORATIVO
\ GUIA PARA PREPARACION DE ESTUDIOS ESTRUCTURAL - ESTANQUES ATMOSFERICOS DE HORMIGON ARMADO Y ACERO
PROBABILISTICOS DE AMENAZA SISMICA DCC2008-VCP.GI-CRTES02-0000-003-0
’ DCVP-000-VPGT-00000-GUNIS04-0000-001 L SRk
= Desarrolisdopor: | (" 25N\ Firma _Area
Desarrollado por: | . Firma | Area | P.PnecaN. -_H{'ﬂx) Gerencia ingentoria
P. Pneda N C?M'_j | Gerencia Técnica ! I S
A Urzia M A =T |__Experto Geotécnico - Prototype P —
Revisado por: =—— ) Validado por: <= "fl_'_-g. — Area
Sergio Barrentos Director Servicio Sismoidgico A EspinozaC | - [ 1 Gerencia Ingonworia |
| Nacional 8. Lértora D \ { Garoncia Ingonieria
Ramon Montecinos | Revisor Sismico ——ee e, L .
Rafael Riddell | Jefe Deplo. Ing. Estructural y L —— — —_ —_
Geotécnica PUC Aprobado por: “Cargo I ~Fima, Fecha
: — z Femando Vivanco G | ¥ COP'OMI g/ Y 7| 28no08
Validado por: B Firma Area cae e -
J. Benisceli T D (125 = Ll Gerencia Técnica
B. Lértora D 2 —‘:;' Gerencia de Ingenieria |
[Aprobadopor: | Cargo [ Fimha .| Fecha |
| Vicepresxdente de \
Sergio Fuentes S. | o | Y ) | 2anwo |
:.'. ;E::w:'"é?m‘;;ﬁ??hwui%f“ L o Sl i b i CODILCO CHLE "
L r-o'y-«_,'ﬂ- (] .:;'PO'(XX)ELCW Todom Io:(.hndo- lo:«vm ;.‘;:T';.‘.;.‘.‘.":‘:.‘:.L':&;’-‘a“f:af&‘?.-u..z‘:ﬂ‘u
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~ Member of the Update Committee NCh2369

INSTITUTO DE LA CONSTRUCCION ANTEPROYECTO DE NORMA
Documento Propuesta

NORMA CHILENA OFICIAL NCh 2369.012003

INSTITUTDO NACIONAL DE NORMALIZACION L] INN-CHILE

ANTEPROYECTO DE NORMA: ACTUALIZACION NCh 2369

Disefio sismico de estructuras e instalaciones industriales

Diseno sismico de estructuras e instalaciones industriales
Earthquake-resistant design of industrial structures and facilities

PREAM
Prmesn odicion  : 2003 E BuLo

El presente documento denominado “Anteproyecto de Norma: Actualizacion de la NCh2369 -
Diseno Sismico de Estructuras e Instalaciones Industriales” fue desarrollado por un Comité
Técnico convocado por el Insfituto de la Construccion en el marco del Convenio de Colaboracion

Descriptores:  disefo estructwral, diseno sismico, industnial instalaciones  industriales, suscrito entre el Ministerio de Vivienda y Urbanismo y el Instituto de la Construccion y aprobado
rEqUiSios por Resolucion Exenta N° 5622 de fecha 10 de septiembre de 2014. El comité sesiono entre los
meses de noviembre de 2014 y marzo de 2017 efectuando un total de 53 reuniones.
CIN 81.080.01
COPYRIGHT ® 2003 INSTITUTD NACIONAL [ NORMAL T ACION - INN * Prohitida reproduccion y verta *
Dwoccion  : Matias Cousino N° 64, & Pisa, Santiage, Chie
Web + Wwew Inn.d

Mambro de : 150 (intermabional Orgarnization for Standardization) - COPANT (Comision Fanamenicara de Normas Tecricas)

» Tanks, Industrial Chimneys and Process Vessels Subcommittee
coordinator

= Author Chapters: Steel tanks, elevated tanks, hoppers and silos

WWW.ppning.com
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Artificial Intelligence Applied to Earthquake Engineering

MW REVISTA ACHISINA

REVISTA CHILENA DE INGENIERIA SISMICA Y SISMOLOGIA

Ciencia,
¥ Eil = S

ingenieria y
educacion
cientifica

. Cientifica

ISSN: 01242253

'.
INL).

1 vhes (Bentifica
e

e mbre-diciembre 2022 CENTRO DE INVESTICACIONESY DESARROLLO CIENTIFKCO

No. 44 se pt

- Publications on Artificial Intelligence applied to the seismic design of Tanks.
- Currently being developed by PPN seismic risk methods with Artificial Intelligence.
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Conferences

P. Pineda and G. R. Saragoni. “Proposal for Seismic Design of Steel Tanks by
Backward Seismic Analysis (BSA) Method”. 12th National Conference on
Earthquake Engineering, Salt Lake City, Utah, 27 June — 1 July 2022. Earthquake
Engineering Research Institute.

Patricio Pineda Nalli. COPIMERA (La Confederacion Panamericana de Ingenieria
Mecéanica, Eléectrica, Industrial y Ramas Afines) 2021. “Propuesta de Modificaciones
para Codigos de Disefio Sismico de Estanques de Acero”. 4 de noviembre de 2021.

Pineda, P. & Saragoni, G.R., “Proposal of Seismic Coefficient and Estimate for
Horizontal Sliding for Steel Tanks by Backward Seismic Analysis (BSA) Method”.
The 10th International Conference on the Behaviour of Steel Structures in Seismic
Areas. Timisoara, Romania, 25-27 May 2022. Expositor.

Pineda, P. & Saragoni, G.R., “Tank Design Recommendations for Seismic Codes on
Critical Industrial Facilities”. 17th World Conference on Earthquake Engineering,
17WCEE 2021. Sendai, Japan, September 27 to October 2, 2021. Expositor.

Moller, P. & Pineda, P. Inteligencia Artificial Aplicada al Método Backward Seismic
Analysis. CFP - JIISIC 2021 - Jornadas Iberoamericanas de Ingenieria de Software e
Ingenieria del Conocimiento. Junio de 2021.

Pineda, P., “Analysis of the Intensity Tensor in Chile Subduction Earthquakes”.
Proceedings of 1st Croatian Conference on Earthquake Engineering, 1CroCEE,
Zagreb, Croatia — March 22nd to 24nd, 2021. Expositor.

WWW.ppning.com
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Conferences

- Pineda, P & Saragoni G.R., “Diseiio Sismico de Estanques de Acero Basado en el
Método Analisis Sismico Backward”. XII Congreso Chileno de Sismologia en
Ingenieria Sismica, Abril de 2019, Valdivia, Chile. Expositor.

- Pineda, P. “Analisis de Vibraciones en Espesadores Elevados de Acero para
Concentrado de Mineral”. COPIMERA (La Confederacion Panamericana de
Ingenieria Mecanica, Eléctrica, Industrial y Ramas Afines) 2017, Congreso
Panamericano de Ingenieria Mecanica, Eléctrica, Industrial y Ramas Afines.
Colombia.

- Pineda, P. & Saragoni, G.R., “Analysis of Steel Tanks in Chile Subduction
Earthquakes”. 16th World Conference on Earthquake Engineering, 16 WCEE 2017.
Santiago, Chile, January 9th to 13th 2017. Expositor.

- Pineda, P. & Saragoni, G.R., “Backward Seismic Analysis of Steel Tanks”. Behaviour
of Steel Structures in Seismic Areas, 8th International Conference STESSA 2015.
Shanghai, China, July 1st to 3rd 2015. Expositor.

- Pineda, P. “Comportamiento Sismico de Instalaciones en el Interior de Cavernas”. XI
Congreso Chileno de Sismologia en Ingenieria Sismica, 18 al 20 de Marzo de 2015,
Santiago, Chile. Expositor.

- Pineda, P., Saragoni, G.R. & E. Arze L. }, “Performance of Steel Tanks in Chile 2010
and 1985 Earthquakes”. Behaviour of Steel Structures in Seismic Areas, 7th
International Conference STESSA 2012. January 2012. Santiago, Chile. Expositor.

WWW.ppning.com
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Contact Information

Patricio Pineda Nalli
Consultor en Ingenieria Sismica
M.Sc. en Ingenieria Sismica
Universidad de Chile
(+569) 7377 7963

patricio.pineda@ppningenieria.com

patricio.pineda@ppning.com

ppningen@agmail.com
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