
Contents Copyright Yanev Associates, LLC – 2014 – All right reserved 

Improving	  Structural	  Engineering	  and	  
Resilience	  for	  Natural	  Hazards	  

Alexander	  Yanev	  &	  Peter	  Yanev 	  	  
Yanev	  Associates,	  LLC	  
	  
15th	  U.S.-‐Japan	  Workshop	  on	  the	  Improvement	  of	  Structural	  	  
Engineering	  and	  Resiliency	  
	  
December	  3,	  2014,	  Island	  of	  Hawaii	  
	  	  
	  	  	  peter@yanev.com	  	  (925)	  588-‐7002	  	  
	  	  	  alex@yanev.com	  	  	  	  (310)	  651-‐8440	  
	  	  	  www.yanev.com	  	  	  	  (925)	  588-‐7001	  
	  	  



Contents Copyright Yanev Associates, LLC – 2014 – All right reserved 

For	  Natural	  Hazards,	  risk	  management	  
and	  resilience	  are	  the	  same	  thing	  
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Success	  vs.	  Failure	  -‐	  Onagawa	  vs.	  Fukushima	  	  
Same	  Earthquake	  -‐	  Different	  Criteria,	  Resilience,	  and	  Results	  

For	  Natural	  Hazards,	  risk	  management	  and	  
resilience	  are	  the	  same	  thing	  
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The	  real	  costs:	  
	  Original	  construc\on	  
	  Demoli\on 	  	  
	  Business	  interrup\on	  
	  Replacement	  

San\ago,	  Chile,	  2010	  
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For	  Natural	  Hazards,	  risk	  management	  
and	  resilience	  are	  the	  same	  thing	  

A	  stronger	  structure	  (for	  earthquakes,	  etc.)	  is	  a	  more	  resilient	  
structure.	  It	  will:	  

	  Suffer	  less	  damage	  
	  Cause	  less	  business	  interrup\on	  
	  Less	  likely	  to	  be	  upgraded	  in	  the	  future	  
	  Need	  less	  insurance	  

Resilience	  is	  not	  a	  structural	  issue.	  It	  is	  an	  investment	  issue.	  

It	  is	  our	  fault	  that	  the	  public	  does	  not	  understand	  that.	  
	  But	  we	  can	  change	  that.	  
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The	  system	  is	  stacked	  against	  resilience	  	  
and	  risk	  management	  

Overreliance	  on	  the	  exisDng	  design	  philosophy	  	  
(life	  safety):	  

	  Always	  playing	  catch	  up	  to	  new	  developments.	  Always	  	  updated	  	  
	  and	  improved	  a`er	  catastrophes.	  

	  
	  Codes	  are	  driven	  by	  structural	  engineers	  and	  their	  clients	  	   	  	  
	  with	  a	  	  narrow	  view	  to	  the	  structure.	  Where	  is	  the	  public?	  

	  
	  Lack	  of	  understanding	  of	  natural	  hazards	  by	  the	  design	  
	  professions.	  

	  
	  Manipula\on	  of	  the	  codes,	  especially	  with	  “independent”	  	  	  
	  review	  panels,	  engineering	  so`ware,	  op\miza\on…… 	  	  

	  
Do	  we	  really	  understand	  the	  legal	  ramificaDons? 	  	  
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The	  system	  is	  stacked	  against	  resilience	  	  
and	  risk	  management	  

	  Cost	  management	  trumps	  risk	  management:	  
	   	  	  
	   	  Completely	  for	  developers	  
	   	  	  
	   	  Much	  less	  so	  for	  companies	  if	  management	  understands	  	  
	   	  the	  issues.	  	  
	   	  	  
	   	  Structural	  engineers	  have	  minimal	  to	  no	  influence	  

	  
	  As	  in	  Chile,	  perhaps	  developers	  should	  be	  liable	  and	  responsible	  
	  for	  their	  buildings	  for	  at	  least	  10	  years	  a`er	  they	  are	  completed	  
	  and	  sold?	  

	  
	  Structural	  engineers	  rarely	  understand	  the	  system	  (the	  business).	  
	  They	  rarely	  have	  a	  strong	  impact	  on	  the	  system.	  We	  can	  change	  
	  that.	  



Contents Copyright Yanev Associates, LLC – 2014 – All right reserved 

Improving	  Structural	  Engineering	  	  
and	  Resilience	  for	  Natural	  Hazards	  

	  “Structural	  engineering”	  for	  hospitals	  in	  California	  
	  

	  Performance	  Based	  Engineering	  
	  

	  Structural	  engineers	  and	  risk	  management	  
	  
	  

	  	  
	  
	  
	  



Contents Copyright Yanev Associates, LLC – 2014 – All right reserved 

Are	  More	  Analysis,	  Tes\ng,	  and	  Structural	  Engineering	  
Really	  Needed	  Here?	  

Lessons	  in	  risk	  management	  from	  the	  latest	  earthquake	  –	  Napa	  
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Are	  More	  Analysis,	  Tes\ng,	  and	  Structural	  Engineering	  
Really	  Needed	  Here?	  

Lessons	  in	  risk	  management	  from	  the	  latest	  earthquake	  –	  Napa	  
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	  Building	  Ra\ng	  Systems	  
	   	  Inherently	  subjec\ve	  and	  therefore	  difficult	  to	  control	  
	   	  Require	  total	  independence	  
	   	  This	  is	  not	  a	  structural	  engineering	  issue	  
	   	   	  LEED	  /	  UL	  /	  engineering	  /	  insurance	  /	  common	  sense	  / 	  	   	   	  
	  	  	  	  	  	  	  	  	  	   	  legal	  /government	  /	  public	  /	  etc.	  

	  
	  Modeling	  (for	  natural	  hazards)	  
	   	  Individual	  risks	  
	   	  Simple	  vs.	  complex	  risks	  
	   	  Porkolio	  risk	  
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Thank	  you.	  
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Improving	  Structural	  Engineering	  and	  Resilience	  for	  Natural	  Hazards	  
Peter	  Yanev	  and	  Alexander	  Yanev,	  Yanev	  Associates,	  LLC	  
	  	  
This	  presenta\on	  will	  address	  the	  primary	  issues	  that	  impede	  improvements	  in	  the	  
resilience	  of	  structures	  for	  natural	  hazards,	  including	  earthquakes	  and	  hurricanes.	  These	  
issues	  are	  not	  adequately	  understood	  and	  addressed	  by	  the	  design	  professions	  or	  their	  
clients.	  The	  solu\ons	  are	  fundamentally	  non-‐technical	  but	  require	  a	  deep	  understanding	  
of	  the	  capabili\es	  of	  exis\ng	  technologies	  for	  the	  iden\fica\on	  and	  control	  of	  natural	  
hazards	  risks.	  	  
	  	  
Resilience,	  like	  risk	  management,	  involves	  much	  more	  than	  engineering	  –	  engineering	  is	  
just	  one	  of	  the	  necessary	  tools.	  	  The	  concept	  of	  structural	  “resilience”	  is	  simply	  an	  
increase	  in	  the	  capacity	  of	  structures	  to	  resist	  extreme	  and/or	  infrequent	  loads,	  leading	  
to	  an	  increase	  in	  the	  up-‐front	  costs	  and	  a	  reduc\on	  of	  both	  risk	  and	  associated	  costs	  
over	  the	  lifecycle	  of	  the	  structure.	  
	  	  
The	  current	  system	  for	  the	  design	  of	  structures	  and	  systems	  for	  natural	  hazards	  is	  
stacked	  against	  improvements	  in	  resilience,	  durability,	  and	  risk	  management.	  This	  is	  
primarily	  due	  to	  the	  extreme	  pressures	  to	  reduce	  up-‐front	  costs	  and	  a	  general	  lack	  of	  
understanding	  and	  apprecia\on	  of	  the	  long-‐term	  cost	  of	  risk.	  	  
	  	  
Much-‐needed	  changes	  in	  the	  engineering	  fields	  will	  lead	  to	  reduc\on	  of	  risk	  and	  increase	  
in	  resiliency.	  
	  
Abstract	  for	  the	  15th	  U.S.-‐Japan	  Workshop	  on	  the	  Improvement	  of	  Structural	  Engineering	  and	  Resiliency,	  	  
December	  3-‐5,	  2014,	  Island	  of	  Hawaii	  

	  	  
	  


