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WHAT IS EVALUATION, AND HOW IS IT DIFFERENT FROM 
ASSESSMENT?

Per ACI 562:

Structural Assessment: The process of investigating by systematically 

collecting information regarding the performance of an existing 

structure; and evaluating the collected information to make informed 

decisions regarding the need for repair or rehabilitation; and detailing of 

findings as conclusions and reporting recommendations for the 

examined structural concrete work area (member, system, or structure).

Examples: GPR, Chain Drag, Petrography, Half-Cell Potential, Infrared 

Thermography, Drone Surveys, etc.

Structural Evaluation: The process of determining and judging the 

structural adequacy of a structure, member, or system for its current 

intended use or performance objective.

Examples: Load Testing, Finite Element Analysis, Core Testing, etc.



ÅStructure built in 1960s

ÅChange in Occupancy

ÅIncreased Risk Category 
from II to IV (Essential 
Facilities)

ÅEvaluation of roof framing 
required to verify structural 
capacity and serviceability 
with increased loading due 
to increase in Importance 
Factor 

EVALUATION FOR CHANGE IN USE



Roof snow loads increased 40% due to change in Risk Category 
from II to IV. Therefore, evaluation of structural capacity of the 
concrete roof tees was required

ASCE 7- Table 1.5.2:

Denver Building Code: 



Evaluation Procedure
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The 40% increase in snow loads increased the total flexural and shear stress more than 5%, 
therefore further structural evaluation was required. In addition, it was determined that 
the roof was originally designed for a built-up roof, and a ballasted roof was installed. The 
total increase in load was approximately 17%.

Perform Structural Analysis of Capacity of Concrete Double-Tees at the Roof:

Å Determine Strand Pattern

Å Determine Shear Reinforcing

Å Analyze Tees for New Loading



(Some) Ways to Determine Reinforcing in Concrete Structures

Ground-Penetrating Radar (GPR)

Not used because of mesh in tee legs

Å Easy to Perform
Å Immediate Results
Å Limitations include:
Å Moisture in Concrete
Å Steel Fibers in Concrete
Å Excessive Reinforcing 

Congestion
Å Cannot Determine Exact 

Bar Size



X-Ray

Best for Double-Tee Stems

Å Requires Specialized Equipment
Å Radiation Limits Public Access
Å Results not Immediate (but quick)
Å Can accurately Determine Bar Sizes and 

Locations (But need to consider angle 
of radiation)

Å Cannot determine Stress in Tendons

In this case, we assumed 5000 psi 
concrete, 270 ksitendons and net 
effective prestress equal to 70% of 
ultimate tendon strength

Tendons

Shear Reinforcing

Our analysis concluded that the 
existing Double-Tees did not have 
adequate strength for the new loads



Load Testing

Loads were calculated and 
applied in accordance with ACI 
318 and 437 procedures

ACI 318-14: 1.15 D+ 1.5 S
ACI 437.2: 1.0 Dw+1.1 Ds + 1.6 S
(Note that ACI 318-19 now aligns 
with ACI 437 requirements)

Loads were applied using pallets 
of sandbags with cranes from 
the adjacent parking lot

Shoring was installed below the 
test area, and deflections were 
monitored at each of the load 
steps



Locations of Deflection Gauges (LVDTs) 
and Shoring Towers



Instrumentation



Load Testing in Progress


