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Buckling Restrained Braces (BRBs) Restraining mechanism
Engineering Overview (steel HSS shell and

concrete fill shown) | "

i
-

Yielding steel core
(Typically 38 - 46 KSI
yield strength)

Engineered gap allowing for
elongation and contraction

without imposing loads on
the restraining mechanism

Stiffer non-yielding ) ‘

end sections

Star Sefsmic™ yielding :
WidCat™ brace shown end Yielding core
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Funda

Los CRPs son muy simples
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1. El ndcleo se coloca dentro de la funda y ésta se rellena de concreto.
2. Se coloca un material desmoldante para des-adherir el nucleo y la funda.
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BRBs como fusibles
estructurales
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Experimentos
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Experimentos
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Soil Dynamics and Earthquake Engineenng 31 (2011) 478-490

o B e 5 Contents lists available at ScienceDirect

§ TR Soil Dynamics and Earthquake Engineering

Estudios
NUMEericos

FlSEVIER journal homepage: www.elsevier.com/locate/soildyn

Comparative seismic performance of steel frames retrofitted with
buckling-restrained braces through the application of Force-Based
and Displacement-Based approaches

Amador Teran-Gilmore **, Jorge Ruiz-Garcia®

* Universidad Auténoma Metropolitana, México
* Universidad Michoacana de San Nicolds de Hidalgo, México

ARTICLE INFO ABSTRACT

Article history: This paper presents an analytical study aimed at evaluating the feasibility of using buckling-restrained
Received 23 June 2010 braces as a retrofit scheme for existing multi-bay multi-story steel buildings. For that purpose, the seismic
Received in revised form response of four two-dimensional frame models representative of typical steel buildings designed in a
1 November 2010 region of high seismicity was analyzed prior to and after including buckling-restrained braces as a retrofit

Accepted 3 November 2010 strategy. The braces were designed following Force-Based and Displacement-Based approaches. The

structural performance of the different versions of the frames was evaluated by subjecting each one to a
set of twenty ground motions representative of the design earthquake with 10% exceedance probability in
fifty years. It was observed that buckling-restrained braces allow for an efficient reduction in the peak
drift demands in the retrofitted frames. However, since the beneficial effect of the braces cannot be fully
controlled under a Force-Based design approach, it was concluded that a Displacement-Based design
approach 1s the best option to achieve optimum structural performance,

£ 2010 Elsevier Ltd. All rights reserved. D A M P o
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Estudios Conclusiones:
NUMEricos * Los metodos basados en desplazamientos son
mejores porque permiten un mejor control de las

distorsiones de entrepiso y del dano.
* CRPs permiten mitigar desplazamientos residuales.
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THE STRUCTURAL DESIGN OF TALL AND SPECIAL BUILDINGS
Struct. Design Tall Spec. Build. (2011)
Published online in Wiley Online Library (wileyonlinelibrary.com). DOIL: 10.1002/tal. 716

Comparative reliability of two 24-story braced buildings: traditional
versus inovative

;.35 ; 2. 0.
Marco Montiel' and Amador Teran-Gilmore™*

"Universidad Autonoma de Queretaro, Centro Universitario, Santiago de Queretaro, Queretaro, Mexico
2 . . - o . . .
“Materiales, Universidad Autonoma Metropolitana, Col. Reynosa Tamaulipas, DF Mexico

SUMMARY

The seismic reliability of two 24-story buildings that have the same geometry and structural layout was
evaluated and compared. The structural system of the first building consists of ductile steel braces and
composite moment-resisting frames (traditional building). The structural system of the second building
consists of nonductile flexible steel frames stiffened through a system of buckling-restrained braces
(innovative building). Whereas the former was designed according to the Mexico City Building Code. the
latter was designed according to a displacement-based methodology. Both buildings were assumed to be
located at the same site in the lake zone of Mexico City. The study shows that in spite of being considerably
lighter. the innovative building exhibits higher levels of reliability. Copyright (€ 2011 John Wiley & Sons, Lid.

Received 9 August 2010: Revised 28 April 2011: Accepted 8 June 2011
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. Conclusiones:
Estudios

NUMEricos .
La estructura equipada con CRPSs:

* Redujo la cantidad de acero estructural a sélo el
40%.

* Presentd niveles de confiabilidad mayores.
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Engineering Structures

journal homepage: www.elsevier.com/locate/engstruct

Evaluation of the economic benefits of using Buckling-Restrained Braces @Cmsm,k
in hospital structures located in very soft soils

Héctor Guerrero®*, Amador Teran-Gilmore °, Tianjian Ji?, José A. Escobar©

*School of Mechanical, Aerospace and Gvil Engineering, The University of Manchester, Pariser Building, Manchester M13 9PL, UK
" Universidad Auténoma Metropolitana, Department of Materials, México City, Mexico
“Universidad Nacional Auténoma de México, Institute of Engineering, México City, Mexico

ARTICLE INFO

ABSTRACT

Article history:

Received 11 February 2016
Revised 16 January 2017
Accepted 17 January 2017

Since economic quantities are more meaningful to decision makers than dynamic response parameters,
this paper examines the economic benefits of using Buckling-Restrained Braces (BRBs) in hospitals
located in the very soft soils of the lakebed zone of Mexico City. Since non-structural elements and con-
tents are far more expensive than the structure itself, they are included in detail in the analyses. The
results of analyses on three-, six-, and nine-storey frames, which represent short-period structures, show

Keywords:

Buckling-Restrained Braces (BRBs)
Hospital structures

Very soft soils

Lakebed zone of Mexico City
Economic benefits of BRBs

that the expected (or probable) losses and lifecycle costs are smaller when structures are equipped with
BRBs. Different cases (defined by the contribution of the BRBs to the strength capacity of the structure)
were analysed and compared. The best design options were identified from a comparison of lifecycle
costs. As an example, a comparison of cost-benefit analysis between a bare frame and a frame designed
under gravity loads and equipped with BRBs, shows that the latter is more economical; because, for the
same initial cost, the lifecycle costs are significantly smaller.

© 2017 Elsevier Ltd. All nghts reserved.

31

DAMPO



32
@ Conceptos basicos de los
Contraventeos Restringidos al Pandeo

B ||
------

b $ b & -
a5 _ _» __ 9 ,_!"‘_.l.m:._, * _A5

L
'f External Frame —» = - - o
. : +4o=tr— Internal Frame
Ventajas C, | ‘
i . P T B I I._,i,,.
:‘JJ: / | 2 s ®
% CentralFrames —=*> - . ke S TN
-'J‘ \ | o -l
'.:il - il | i |_4:.‘
g | ' ' 3
-y - ’ f . +degie— Internal Frame
' External Frame —» = ” ~ RS . v N

-
L

(b)

Ahorro de acero estructural:
60%

? * & & - - W L &
l: l- - L] 3 & L} [} s
T S~ ™~ =~~~

i;.

(Teran y Montiel, 2011)
‘” DAMPO



33
@ Conceptos basicos de los
Contraventeos Restringidos al Pandeo

Aplicaciones
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Reflexion:
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ANTEPROYECTO Todo tipo de sistema de proteccion sismica Visita:
» Predimensionamiento www.dampo.com.mx
MODELACION » Guias y manuales de disefio Contacto:
* Modelacion y revision .
DETALLADO Info@dampo.com.mx
* Optimizacion y analisis de costos
- . . 5534116953
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