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Material Testing and Condition Assessment for 
SPC-4D

Why?
• These buildings were built before 1973 with 

local permits, therefore QA/QC for 
construction varies.

• Existing drawings quality varies, was the 
building built as shown on those drawings?

• Establish confidence in the material properties 
used in the analysis.

• As life of building extended indefinitely, 
provide equivalence to the SPC-4 buildings.



2016 California Administrative Code, Chapter 6 
(CBC 2016)

2.1.2.1 Building Characteristics. Characteristics of the 
building relevant to its seismic performance shall be 
obtained for use in the building evaluation. This shall 
include current information on the building’s condition, 
configuration, material strengths, detailing, and 
foundation type. This data shall be obtained from: 
1. Review of construction documents; 
2. Destructive and nondestructive testing and 
examination of selected building components; and 
3. Field observation of exposed conditions to verify that 
field conditions substantially match the construction 
documents in accordance with data collection 
requirements in Section 3413A.1.3, or equivalent 
provisions in later editions of the CBC.



2016 California Administrative Code, Chapter 6 
(CBC 2016)

The characteristics of the building shall be established, 
including identification of the gravity- and lateral-load-
carrying systems. The effective lateral-load carrying system 
may include structural and non-structural elements that will 
participate in providing lateral resistance, although these 
elements may not have intended to provide lateral resistance. 
The load path shall be identified, taking into account the 
effects of any modifications, alterations, or additions. 
The owner or the owner’s authorized agent shall submit the 
following to the office for review and approval: 
1. Complete set of construction documents. 
2. Field test report(s) in accordance with Section 2.1.2.2. 
3. Field observation report, which shall verify that field 
conditions substantially match the construction documents. 



Material Properties

2.1.2.2 Material Properties. The building evaluation shall be based on the 
strength and deformation properties of the existing materials and 
components. The strength of existing components shall be calculated using 
data on their configuration, obtained from the original construction 
documents, supplemented by field observations, and the test values of 
material properties. Where such effects may have a deleterious effect on 
component or structural behavior, allowances shall be made for the likely 
effects of strain hardening or degradation. Test values may be obtained from 
samples extracted from the structure, or from original materials and 
compliance certificates. The Office will determine the adequacy of the test 
results based upon the approved material testing program. 
The materials testing program shall require approval by the Office prior to 
testing. Prior to performing destructive materials test and non-destructive 
tests requiring modification to existing conditions, the owner or the owner’s 
authorized agent shall obtain a building permit.
The materials testing shall be in accordance with the California Building Code 
2016 (2016 CBC) Section 3413A.1.3, or equivalent provisions in later editions 
of the CBC. 



2016 California Building Code
(CBC 2016)
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3413A.1.3 ASCE 41 Section 6.2. Modify ASCE 41 Section 6.2 with the following: 
Data Collection Requirements. The extent of data collection shall be at Comprehensive 
level for all structures, including structures upgraded to SPC-4D. A testing program for 
materials properties testing program shall be pre-approved by the enforcement agent prior 
to commencement of material testing work. Previously approved material test results shall 
be permitted to be used to satisfy part of the comprehensive data collection requirements.

Exception: Data collection at Usual level shall be permitted for structures with SPC-2 or 
lower target performance objective. 
Tension testing of reinforcing bars shall be in accordance with ASTM A370 Annex A9. All 
test specimens shall be the full section of the bar as rolled (8-in. gage length) and shall not 
be reduced. 
At test sample locations, structural members, slabs and walls shall be repaired to a state 
that is equivalent to their original condition. 
For buildings built under an OSHPD permit based on the 1976 or later edition of the CBC, 
where materials properties are shown on design drawings and original materials test data 
are available, no materials testing shall be required when approved by the enforcement 
agent. 



Terminology – MTCAP/MTCAR

Using ASCE 41-13 Terminology
• Material Testing Program
• Material Testing Results
• Condition Assessment Program
• Condition Assessment Results
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MTCAP
• Emphasis will be on lateral elements even 

though CAC/CBC/ASCE 41 do not limit 
Material Testing or Condition Assessment to 
lateral elements only.

• A Standard Comment list for MTCAP is in the 
draft form and is currently being used in our 
reviews.
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Examples of 
Standard 

Comments
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MTCAP Standard Comments Draft



Comprehensive Condition Assessment

If construction documents including design drawings, 
specifications, material test records, and quality 
assurance reports covering original construction and 
subsequent modifications to the structure are 
incomplete, missing information shall be supplemented 
by a comprehensive condition assessment, including 
destructive and nondestructive investigation, in 
accordance with ASCE 41-13 Chapters 9 through 12. 
The condition assessment program application may be 
submitted to the office as a separate project or combined 
with material testing application.
• Reference: ASCE 41-13 Section 6.2.3 Item 1 and 2 and 

2016 CAC Chapter 6 Section 2.1.2.1
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Comprehensive Material Testing

In the absence of material test records and 
quality assurance reports, material properties 
shall be determined by comprehensive materials 
testing in accordance with ASCE 41-13 Chapters 
9 through 12, including the limitations on the 
coefficient of variation. 
• Reference: ASCE 41-13 Section 6.2.3 item 3
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Number of Steel Samples without construction 
drawings and specifications

At least two tensile strength coupons and two bolts 
and rivets shall be removed from each component 
type for every four floors or every 200,000 ft2. 
Component types include beams, columns, braces 
and metal deck. If it is determined from testing that 
more than one material grade exists, additional 
sampling and testing shall be performed until the 
extent of each grade in component fabrication has 
been established. 
• Reference: ASCE 41-13 Section 9.2.2.4.2 Item 2
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Report for Condition Assessment of steel 
elements

Provide a condition assessment report including the 
following items: 
1. The physical condition of primary and secondary 
components and the presence of any degradation;
2. Verification of the presence and configuration of 
structural elements and components and their 
connections, and the continuity of load paths 
among components, elements, and systems; and
3. Identification of other conditions, including the 
presence of nonstructural components that 
influence building performance.
• Reference: ASCE 41-13 Section 9.2.3.1
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Coefficient of Variation - Concrete

A minimum of three tests shall be conducted to determine any property. If 
the coefficient of variation exceeds 20%, additional tests should be performed 
until the coefficient of variation is equal to or less than 20%. If additional 
testing does not reduce the coefficient of variation below 20%, a knowledge 
factor reduction per Section 10.2.4 shall be used. Alternatively, the expected 
concrete strength can be determined using the mean less one standard 
deviation per ASCE 41-13 Section 10.2.2.3.1 as approved by OSHPD.
In determining coefficient of variation, cores shall be grouped by grades of 
concrete and element type. Note that no sample result can be excluded from 
the data set to reduce the COV unless a written documentation from the 
testing agency confirming that the sample was damaged prior to testing is 
submitted for review and approval by OSHPD. The testing lab shall provide 
reasons of any errors involved in the lab testing procedure including sampling, 
sample transportation, sample storing, calibration and operation of testing 
equipment etc. 
• Reference: ASCE 41-13 Section 10.2.2.4.2.1 and ASCE 41-13 Section 

10.2.2.3.1
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Concrete Removal and Sampling Reference 

Condition assessment exposure is defined as 
local minimized removal of cover concrete and 
other materials to inspect reinforcing system 
details. All damaged concrete cover shall be 
replaced after inspection. 
• Reference: ASCE 41-13 Section 10.2.3.2.2
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MTCAP

EXAMPLES OF PROGRAMS
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Example: Condition Assessment Program
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Example: Condition Assessment Program
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CAP Details
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CAP Plans
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Material Test Program
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Material Test Program
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MT Details
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MT Plans
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MT Repair Details
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Excessive Sampling

• For multi-story (4+) and very large plan area 
buildings (> 200,000 sq. ft), ASCE 41-13 sampling 
requirements can get onerous.

• If sampling numbers are large – divide into two 
phases, do 50(X)% sampling and testing first, to 
give a statistical representation. If all acceptance 
criteria met (standard deviation), remaining 
50(Y)% does not need to be performed.

• Wait-and-see on what is the threshold of 
“excessive”. Evaluated on a case by case basis.
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Thank You!

29

Questions?
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