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Comments and question by Curt Haselton on 4/14/04.
Replies by Keith Porter 6/15/04. Turn “track changes” on to see them.
This memo proposes database tables to document the results of the structural analyses as input to the damage and loss analysis. They are:

V:
Lists facility variants to be analyzed. We assume in this project that the UC Merced building (and possibly others) will be analyzed under two or more sets of assumptions, e.g., change in column reinforcement at every X versus Y stories. A variant is a version of a facility design under one of these sets of assumptions. Also use different variants to different analytical representations of the same structural system, e.g., fiber model, point hinge model, etc., to model same building, same reinforcing schedule, etc.
S:
Lists structural model simulation control parameters. Allows structures to be modeled with several realizations, such as stochastically, at Hermite-Gauss points, etc., allowing for uncertain hysteretic parameters, damping, and mass. 
E:
Lists scaled ground motions and the structural model with which each is ground motion is paired. 
Z:
Presents the EDP values from the structural analyses. 
The tables are specified in specification tables 1-4, below. Each specification table has four columns: field name, field type, summary of field content, and comments. The specification tables use terminology of Microsoft Access. 
Table 1. Variant identification table V. Table includes one record for each variant analyzed.
	Field
	Type

	Contents
	Comments

	VID
	Integer
	Variant ID 
	No blank lines, no repeats. Table contains one record for each different design and each different structural idealization of a design.

	Var
	A50
	Name or description of variant
	e.g., “UCM library zone 4 col reinf sched 1, fiber model”

	T1
	Single
	Small-amplitude 1st-mode period
	Sec, estimated

	b
	Single
	Mean damping ratio
	fraction, not percent


At this time, we plan to do one variant and treat the design variables
 just like modeling variables.  If it becomes apparent that the first order approximation isn’t appropriate for the design variables, then we may need to break up the models into different variants.  Therefore, this table will likely only have one entry, but let’s keep it in the case that different design variants are needed.



	
	
	
	

	
	
	
	

	
	
	
	


Table 2.  Simulation control table S, listing parameters of structural model simulation. Table includes one record for each uncertain variable, each simulation of each variant.
	Field
	Typei
	Contents
	Comments

	SID
	Autonumber
	Table index; structural model simulation ID
	No blank lines, no repeats. 

	VID
	Integer
	Variant ID
	Corresponds to V.VID

	S
	Integer
	Simulation within VID
	e.g., if there are 10 simulations of “UCM library zone 4 col reinf sched 1, fiber model,” use 1, 2, … 10 here

	Variable 
	A10
	Name of variable in question
	E.g., “SCWB,” “BMD,” … “SFT.” Include only records that are relevant to this VID.

	Definition
	A255
	Define the variable in question
	Please be very clear what the variable means.

	Units
	A10
	Units in which the variable is measured
	e.g., “unitless,” “%,” etc.

	Value
	Single
	Value of the variable
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	
	
	
	

	
	
	
	


	
	
	
	

	
	
	
	


	
	
	
	

	
	
	
	

	
	
	
	




Table 3.  Table E showing scaled ground motions and the structural model to which each is paired. Table contains one record for each structural analysis.
	Field
	Typei
	Contents
	Comments

	EID
	Autonumber
	Event ID; table index 
	No blank lines, no repeats. 

	RID
	Integer
	ID for the earthquake record 
	Unique identifier of unscaled recording

	RecX
	A50
	Name for the X-direction record
	e.g., “CSMIP 24386 ch 16 Northridge earthquake” 

	RecY
	A50
	Ditto, Y direction
	Blank if 2-D analysis of a frame

	VID
	Integer
	Variant ID
	Corresponds to V.VID

	S
	Integer
	Structural model simulation ID
	Corresponds to S.S

	T1
	Single
	Period to used to scale accelerogram
	sec, same as V.T1

	b
	Single
	Damping ratio used to scale accelgm
	Fraction, not percent, = V.b

	Scale
	Single
	Amplitude scale factor: a(t)/a0(t)
	a(t) is the scaled acceleration applied to the building; a0(t) is the amplitude of the original unscaled motion. 

	Sa
	Single
	Spectral acceleration (at T1, b) to which the ground motion pair is scaled, in units of g
	Ground motions occur in x,y pairs.  The pair is scaled so that the Sa corresponds to the max direction e.g., 0.10 = 0.10g max Sa 

	SAID
	Integer
	Unique ID of specified Sa value
	Ignore when not performing stripe analyses.







Table 4.  Layout of structural response table Z. Table contains one record for each structural analysis and each EDP of interest.
	Field
	Typei
	Contents
	Comments

	ZID
	Autonumber
	Table index 
	No blank lines, no repeats. 

	VID
	Integer
	Variant ID
	Corresponds to V.VID

	SID
	A2
	Struct model sim ID
	Corresponds to S.SID

	EID
	Integer
	Event ID
	Corresponds to E.EID

	SAID
	A2
	Unique ID of Sa value
	Corresponds to E.SAID

	Sa
	Single
	Sa(T1, b)
	Corresponds to E.Sa

	EDPname
	A7
	Name of EDP 
	“Collapse” = global collapse
“PADIm” = (–y)/(u–y), element m, where

y = yield curvature
u = ult. curvature
 = curvature assuming plastic hinge length d

“PDAn” = peak diaphragm acceleration, floor n, max horiz. dir.
“PTDna” = peak transient drift ratio floor n column line a

“VRm” = shear force in element m at locn of max PADI, 
normalized by Vu at M = P = 0

	EDPID
	Integer
	Response param ID
	1-1 relationship between EDPname and EDPID

	Z
	Single
	Value of EDP
	If collapse = true, Z = 1, else, Z = 0 (or omit a record for collapse). Units: Collapse, PTD, PADI, and VR are unitless; PDA: g






�Unclear. Please define.


�Unnecessary complication. Please use a different variant ID for different analytical representations of the same structural system.





� Autonumber: a 4-byte integer in [–2,147,483,648, 2,147,483,647] automatically provided and incremented by Access


  Integer: 2-byte integer in [–32,768, 32,767]


  Single: 4-byte floating point number, 7 decimal places, in [–3.402823E38 to –1.401298E–45], [1.401298E–45 to 3.402823E38]


  An: text of length n


� Autonumber: a 4-byte integer in [–2,147,483,648, 2,147,483,647] automatically provided and incremented by Access


  Integer: 2-byte integer in [–32,768, 32,767]


  Single: 4-byte floating point number, 7 decimal places, in [–3.402823E38 to –1.401298E–45], [1.401298E–45 to 3.402823E38]


  An: text of length n






