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WHAT IS EVALUATION, AND HOW IS IT DIFFERENT FRC
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.
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EVALUATION FOR CHANGE IN USE

A Structure built in 1960s
A Change in Occupancy

A Increased Risk Category
from Il to IV (Essential
Facilities)

A Evaluation of roof framing =%
required to verify structural 35
capacity and serviceabillity
with increased loading due =
to increase in Importance
Factor
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ASCE-mMable 1.5.2:

Table 1.5-2 Importance Factors by Risk Category of Buildings and Other Structures for Snow, Tee, and

Earthquake Loads”
Risk Calegory Snow Imporiance Ice Importance Ice Imporance Seismic Importance
[resm Factor, Factor—Thickness, Factor—Wind, Factor,
Table 1.5-1 1 I | . I
| (.50 E ] 1.00 100}
Il 1.0 100 1.00 1.0}

1 125 100 125
IV 1.20 1.25 1.00 1.50

paS—
“The component imponance lactor, [, applicable o eanhguake loads, is nod included in this table becaose it is dependent on the importance of
the individual component rather than that of the building as a whole, or its occupancy. Refer o Seclion 13.1.3.

Denver Building Code:

Section 1608.3 Snow load importance factor is added:

1608.3 Snow load importance factor. The values for the snow load importance factor I, in Table 7-4 of ASCE
7 shall be amended as follows:

Caegoy v
Roof snow loads increased 40% due to change in Risk Category

from Il to IV. Therefore, evaluation of structural capacity of the
concrete roof tees was required
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Evaluation Procedure
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[BS] 807.4 Existing structural elements carrying gravity loads.

Alterations shall not reduce the capacity of existing gravity load-carrying structural elements unless it is demonstrated that the elements have the capacity to carry the
applicable design gravity loads required by the /nternational Building Code. Existing structural elements supporting any additional gravity loads as a result of the alterations,
including the effects of snow drift, shall comply with the /nternational Building Code.

Exceptions:

1.5tructural elements whose stress is not increased by more than 5 percent.

2.Buildings of Group R occupancy with not more than five dwelling or sleeping units used solely for residential purposes where the existing building and its
alteration comply with the conventional light-frame construction methods of the /nternational Building Code or the provisions of the infernational Residential
Code.

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

Perform Structural Analysis of Capacity of Concrete Delidds at the Roof:
A Determine Strand Pattern

A Determine Shear Reinforcing

A Analyze Tees for New Loading
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GroundPenetrating Radar (GPR)
Not used because of mesh in tee legs

Oa\/\//"" 'V

. . h w ) L AT
'y O A Easy to Perform
-® - w. &t r .
v, [‘ 'y ’ A Immediate Results
" le " B .

A N By T——— A Limitations include:
; S A Moisture in Concrete
| ‘ A Steel Fibers in Concrete
A Excessive Reinforcing
Congestion
A Cannot Determine Exact
Bar Size
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X-Ray
Best for Doubléelee Stems

Requires Specialized Equipment
Radiation Limits Public Access

Results not Immediate (but quick)

Can accurately Determine Bar Sizes and
Locations (But need to consider angle

of radiation)

A Cannot determine Stress in Tendons

o o o o

In this case, we assumed 5000 psi
concrete, 27ksitendons and net
effective prestress equal to 70% of
ultimate tendon strength

Our analysis concluded that the
existing DoubleTees did not have
adequate strength for the new loads
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Load Testing

Loads were calculated and [ 600" "VERFY INFIELD

. : 1
applied in accordance with ACl —=—— S e 4———@
318 and 437 procedures |

! REMOVE BL\LLAST BTWN
COL BELOW GRIDS 11/12 AND B/D
ACI 31814:1.15 D+ 1.5 S A /__Lgn_@_@_s_[___‘,_g@
ACl437.2100+1.1Q+16S W38 :
(Note that ACI 3189 now aligns N \ HE
with ACI 437 requirements : &
q ) ______ ‘B !g\ "AQ_LO.&D TEST AREA 'A'_k"_" %"_éﬂ*@

of sandbags with cranes from EXISTNGMECHUNT ~ DOUBLETEES
the adjacent parking lot - - — ——-~(10)

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

: . |\ LOAD TEST AREA B |
Loads were applied using pallets \ coL eELow CONNECTIONS ETWN
|
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010/ | 120, TYP. |
COL BELOW —h-mh_ﬁ" SHORING TOWER, TYP 1| SP472
—‘—‘sﬁi:f:a##—‘s SPosda = SP7e2 — [ —J°

VERTICAL AND HORIZONTAL A —spoagt ¥ AF* 2 _gpggs oA

DEFLECTION GAUGES \gfg%,mgg A2 ar e & e SP0642

ALONG INV-TBEAM,. spo707 £ BP B2 _gpa3t K A—SP0705
4

H: SP0154 §.E - &= ) 5 -
___ SPOT08—y _&Sfﬁa____ S_P@___J‘___@
DEFLECTION ]
GAUGE, TYP il
—-| — 6", TYP. ::l

| 30-0" il
‘ N X X X 1 % % Y X X XY XX
Sign Convention:

Vertical: (-) downward
Horizontal: (+) «—(-)

Locations of Deflection Gauges (LVDTSs)
and Shoring Towers



Instrumentation



Load Testing in Progress



