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STATE OF PRACfICE REVIEW 

QUESTIONNAIRE FOR DESIGN PROFESSIONALS 


Design professionals were interviewed as part of the information search in the development 
of the ATC-14 methodology for evaluating the seismic strengths of existing buildings. These 
interviews were intended to determine the basic approach followed and any special 
techniques or procedures that have been used by the different structural offices. 

The participants in the interview process were asked to complete a questionnaire concerning 
the methods that each firm uses to evaluate the seismic strength of existing buildings. While 
many of the questions could have been answered with either a simple "yes" or "no," each 
participant was encouraged to provide a short explanation to each response, when 
a ppropria teo 

Following are the questions asked of each participants and a summary of the responses: 

I. 	 General Information 

1. 	 Approximately what proportion of your business deals with the evaluation and/or 
retrofit of existing buildings for seismic hazards? 

The range of responses varied from 1 percent to 75 percent. The most typical was 10 
percent to 15 percent. As expected, the smallest proportions were from consultants in 
regions of lower seismicity. 

la. 	 What type of clients want this information, and why? 

The responses included the following major groups: 

(1) 	 Government or Public Agencies-Navy, Corps of Engineers, Defense 
Department, school systems, etc.; 

(2) 	 Developers or private clients, such as hospitals or large corporations; 

(3) 	 Architects. 

2. 	 Does your office have a written procedure for the evaluation of the seismic strength of 
existing buildings? 

Only one consultant had a written procedure for seismic evaluation. One other firm 
had a set of basic guidelines to follow, and another had used an evaluation form 
developed by an insurance company. Many of the consultants stated that because 
each of the buildings is unique, the evaluations should be tailored to each individual 
project. One reply stated that they could not justify the cost of developing such a 
procedure because the evaluations were such a small portion of their work. 
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2a. If so, are different types of constructions and/or materials treated separately? 

Each consultant treats different buildings separately based on the type of 
construction or materials. The basic categories given were: steel frames, 
concrete frames, unreinforced masonry, wood, post-tensioned garages, precast 
frames, and reinforced masonry. The most common building type evaluated 
was unreinforced masonry. 

·2b. 	 Is the office design procedure based on a previous methodology (e.g.~ Navy 
Rapid Seismic Analysis, General Service Administration Provisions, etc.)? 

None of the firms used any of the previOUS methodologies unless required to 
do so by the client. Most were aware of the different methodologies and many 
had used the Navy Rapid Seismic Analysis Procedure. Some stated that they 
referred to the ABK Research (ABK, 1984) for their work with unreinforced 
masonry. 

3. 	 Have any of the techniques or research results of foreign work, such as in Japan or 
New Zealand, been incorporated into any of the evaluations? 

Most of the consultants do not use any foreign research results in their evaluations. 
Many stated that they were aware of work done in Japan, New Zealand, Yugoslavia, 
and Italy. Code work done in Japan, New Zealand, and Europe was also mentioned 
as being useful It was mentioned that it is difficult to use much of this material 
because of the differences in construction techniques. 

4. 	 Have any of the research results of United States investigations been used in any of 
the evaluations? 

Many of the consultants mentioned that they use the results of the ABK work on 
unreinforced masonry buildings. Some try to use information on member force and 
deformation capacity from tests. Some work on nonlinear analysis has been reviewed. 

5. 	 What are the sources of this information? Do you feel there is a need to receive more 
informa tion? 

The sources of information given are: 

1. 	 Journals-American Society of Civil Engineers (ASCE), Earthquake Engineering 
Research Institute (EERl), and Building Science Researchers. 

2. 	 Reports-National Science Foundation (NSF), Applied Technology Council 
(ATC), etc. Only a few mentioned using direct research in their work. They 
would rather see the research distilled into more useful forms. Most felt that 
the information was not readily available. Some mentioned that seminars and 
workshops are good sources of information. 
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II. Information Gathering 

1. 	 What do field investigations to buildings under evaluation entail? 

The first step in field investigation work is usually to do a walk-through tour of the 
structure, looking for signs of distress. A large number of pictures are taken 
at this time. This tour is also used to determine which details, if any, need. to be 
exposed.. Some consultants stated. that they tailor their field investigations to the type 
of building. Foundation and soil conditions are ctlso checked. They try to d~termine 
typical connection details, nonstructural elements,-and the basic structural system. 

2. 	 Are field tests done to measure material strengths? 

All the consultants typically do material tests of concrete and masonry to determine 
compressive and/or shear strengths. In-place shear tests of masonry are widely used., 
although cores are also used to determine the adequacy of inner wythes. Pile cores 
and soil tests were also mentioned as were tests of wall anchors. Steel coupons or 
rebar tests are done only in special cases. The strength of steel can be estimated fairly 
well from its age. Pacometer, ultrasonic, borescope, and petrographic tests have also 
been used by some of the consultants. 

3. 	 If structural drawings are available, are they verified by site investigations? 

All of the consultants do some verification of existing drawings. For newer buildings, 
verifying the structural drawings may not be a complicated process. For older 
buildings, the drawings that exist may not be complete. Most consultants try not to 
do any destructive exploration unless it is absolutely necessary for a critical element. 

4. 	 If no structural drawings are available, are drawings prepared from field 
investigations? 

This case is felt to be typical of older buildings, especially of unreinforced masonry. 
Most of the consultants do prepare some sketches or drawings. Field measurements 
are often done to layout the basic structural elements. The critical elements and 
connections will be examined more closely. The structure is exposed more in this case 
so that the "as-built" drawings can be produced. 

5. 	 If calculations are available, are they used in the evaluation procedure? 

Most, but not all, of the consultants, will use the original calculations if they are 
available. The basic information to be drawn from the calculations are the base shear 
level of the original design and the basic assumptions of the design. After performing 
their own analysis, many of the consultants said they check the original calculations to 
detennine how the engineer dealt with trouble spots. It was mentioned that the 
calculations should be checked with both the drawings and the construction. Some of 
the consultants said they will not look at the original calculations until after they have 
done their own analysis, so that the results will not be biased by the original design. 
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ilL 	 Preliminary Analysis Techniques 

1. 	 Is the first phase of the evaluation procedure basically a qualitative review of typical 
building characteristics? 

Most of the consultants use a primarily qualitative analysis for the preliminary 
evaluation stage, although some rough calculations are usually done. Tl:e details are 
evaluated for their ability to tie the structure together. The basic structural system 
and possible life-safety hazards are identified. 

2. 	 If calculations are performed in the preliminary evaluation phase, what are they? 

Rough estimates of building weights and distribution of loads to lateral force resisting 
elements are preliminary calculations. Basic shear stress values are determined, 
typically at code force levels. They use these values to calibrate their judgment. At 
this level, they are concerned with order of magnitude values of stresses. Generally, 
only hand calculations are done at this phase. 

3. 	 Is the building given a numerical index to rate the expected seismic performance? 

None of the consultants give the building a numerical index unless they are required 
to do so by the client. Many of the responses included a statement that they thought 
such indexes were a "numbers game." One consultant stated that such indexes miss 
the problems caused by the "fatal flaw." 

4. 	 How do you decide if the building is adequate or if it needs further study? 

Most of the consultants base their recommendations on their experience from the 
performance of different building types in past earthquakes. They temper their 
judgment with the preliminary calculations. Many of the consultants are reluctant to 
say certain building types are adequate without more detailed evaluations. Buildings 
with poor configurations and/or improper proportions will always trigger more 
detailed evaluation. One consultant will pass on a building if the expected damage 
level is the same as a 1955-1976 vintage structure with no life-safety hazards. 
Basically, this decision is based on judgment based on the consultants' experience. 

IV. 	 Detailed Analytical Techniques 

1. 	 Are the lateral loads used for the evaluation based on code level forces (Uniform 
Building Code CUBC), ATe, etc.)? 

Most of the consultants use code level forces for their evaluations. Some said that this 
was a requirement of the local jurisdiction. Others will sometimes use a fraction of 
the code forces, pOSSibly from 50 to 70 percent of the code leveL For unreinforced 
masonry, the basic reference for many of the consultants is Division 88 of the Los 
Angeles Building Code. Some of the consultants will factor the code level forces up 
to determine the "actual" exposure of the structure to the ultimate capacities. Factors 
ranging from 2 to 8 were mentioned, with the most typical value being about 3. 
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2. 	 If the lateral loads used for the evaluation are not based on code level forces, are site 
specific response spectra used? What level of overall building ductility, if any, is 
used? 

Site specific response spectra are not typically used for existing buildings, except in 
some cases for large or important structures. In lieu of a site specific spectrum, ATC
3-06 spectra (ATC, 1978) are often employed. The ductility factors are dependent on 
the building type. Some consultants calculate the overall building ductility demand to 
see if it is reasonable. Others choose a requction Jactor that will result in loads near 
code level forces. For some building types~ such as -RIC frames, some consUltants do 
not reduce the response spectrum, but instead perform a nonlinear analysis that 
follows the change in period and damping as hinge formation occurs. 

3. 	 Have time-history analyses ever been employed in any of your evaluations? 

None of the consultants have used time-history analyses for the evaluation of existing 
buildings. It was felt that little information would be gained from such analyses. 

4. 	 Are code provisions used as the basis for evaluating member capacity? If so, are they 
based on the UBC, or on some other code? 

Code provisions are used to evaluate member capacities by most of the consultants. 
Research results are used by some of the engineers for items where the code 
equations are questionable, such as shear stress in concrete. Some consultants use 
actual, rather than nominal, values for yield stress. It was stated that present code 
equations may not be directly applicable to older types of construction. The different 
properties of older materials must be considered. 

5. 	 Are the capacities of secondary lateral force resisting systems included in the 
determination of the building strength? 

Most of the consultants replied that they will use secondary elements for certain types 
of building systems. For instance, in wood houses, including the capacities of plaster 
or gypboard walls is common. Some consultants stated that they will only use 
secondary elements that are permanent. The interaction of the secondary system with 
the primary elements is the important consideration. Some of the consultants stated 
that they will only use these elements if they can contribute significantly to the 
strength of the structure. 

6. 	 Are the connection capacities checked, including the estimated ductility? 

Approximately half of the consultants calculate the capacity of the connections. The 
other half typically checks the connections for the code level forces, possibly with a 
factor of 1.25. None of the consultants estimate the ductility of connections, although 
some stated that they use their judgment on the connection ductility to estimate a 
reduction factor for the structure. The details are checked to be sure that 
redistribution can occur. 
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7. 	 Are non-linear modeling techniques ever incorporated in your analyses? 

Most of the consultants do not use any non-linear analysis techniques in their 
evaluations. Those that do perform a step-wise linear analysis that follows the change 
in period and load level as the hinges form. The amount of rotation required at the 
hinges is checked. This analysis procedure is used for concrete frame buildings with 
response spectrum loadings. 

8. 	 What drift limitations do you apply? Are different limits used for different l?uilding 
types? 

The usual draft limit applied is the code value of .005. Most consultants consider drift 
only for frame type buildings. Some do not consider drift at all for existing buildings 
because they are generally low rise. It was felt that this concern is more for 
nonstructural elements. Concentrations of drift in a single story should be examined 
more closely. The displacement values given by modal analysis may be too high. 
Stability Is the concern for structural elements. 

9. 	 How do you analyze vertical and/or plan irregularities? 

Chord stresses are analyzed and the continuity of the load path is checked. Most feel 
that consideration of irregularities is important because they can be a cause of 
potential failure. Vertical strength irregularities are more important than stiffness 
irregularities, as changes in stiffness do not change the distribution significantly. One 
consultant felt that plan irregularities can reduce the base shear. Torsional 
displacements caused by open fronts must be considered in the stability of the gravity 
load system. 

10. 	 How do you decide if the building is adequate? 

Many of the consultants stated that their decision on the adequacy of the building 
was still based on their judgment. Others stated that if there was sufficient base shear 
capacity, good connections, and a balanced system, they could say a building was 
adequate. Experience gained from past performance seems to be the basis of the 
judgments. 

V. 	 Other Items 

1. 	 Have you ever performed damage estimates as a result of the building evaluations? 

Almost all of the consultants have done some sort of damage evaluation in the past. 
Most are general discussions of the type of damage that can occur for the building 
type being reviewed. Most of the engineers said they try to avoid making actual cost 
estimates. If pressed to give a dollar estimate, many said they give a range of values, 
or a percentage of construction cost. 
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2. 	 Have you directly employed probabilistic methods in your building evaluations? 

Most of the consultants do not directly apply probabilistic methods in their 
evaluations. One consultant felt that these methods may be more applicable for large 
inventory studies than single building evaluations. This consultant also felt that 
probabilistic methods are better suited to estimating damage than to predicting life
safety performance. 

3. 	 Have you included nonstructural items in your ey:aluations? 

All of the consultants have included nonstructural items in their evaluations. 
Evaluation of nonstructural items is generally performed during walk-through tours 
of the building. Most of the recommendations concern life-safety hazards that can be 
caused by the following items: ceilings, lights, mechanical equipment, heavy cabinets 
and furniture, pipes, and windows. 

4. 	 Does the evaluation procedure conclude with a detailed written report of your 
findings? 

All of the consultants said that their evaluations typically conclude with a written 
report. Sometimes forms are filled out for insurance clients. 

5. 	 If strengthening is required, to what extent, and at what level do you recommend? 

The minimum level for strengthening was agreed to be the elimination of life-safety 
hazards. Some of the consultants stated that the local building official will often 
require a level of strengthening to the present or some past code value. The 
consideration of the occupancy and expected life span of the building were also 
mentioned as factors that influence the recommended level of strengthening. Some 
consultants tell the owner both the minimum level that is required for life safety, and 
a higher level that is necessary for damage control. 
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APPENDIX C 


FIELD DATA SHEET AND ABBREVIATED EVALUATION CHECKLISTS 

FOR MODEL BUILDING TYPES IN AREAS OF LOW SEISMICITY 
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