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EXECUTIVE SUMMARY

Based on our review of the available drawings from the original construction of the parking garages,
results of the on-site condition assessment, results of the selective laboratory and field testing, and our
analysis and experience with similar parking garages, DESMAN is providing the following summary and
conclusions for the current condition of the Appleton Parking Structures.

and maintenance plans provided in this report are comprehensive
end the useful life of the three garages. The repair and maintenance plans
over multiple years, to show annual budgets. The repair and initial
hch garage is concentrated in the first 3-4 years of the budgets. The
lanned for 5 to 10-year intervals when the repair program includes spot

jeved when the repair program includes repairs and
items that are further described in the report. The
ed preventive measures to improve the current
andegddrability. These preventive measures are to some extent,
; However, the current systems have
Without enhanced preventive measures,
the concrete will often show acc@léfhted detegi@ratio often requires ongoing repairs at short
intervals (5 years). We therefore régonés i 35, maintenance, and enhanced preventive

enhanced protection
enhanced protectiod@@Pproach in

materials and conditiohs for resilie
enhancements to the current syst

removed to reduce initial costs, the future repair 6@ ease and the remaining
service life will also need to be reduced.

Red Parking Structure

The Red Parking Garage is a cast-in-place post ten$j : garage n‘illy exhibited
typical age and chloride contamination related deteri : i that wit‘orrective
preventive measures, corrosion of concrete reinforcemen trease and th unt of
floor slab spalls requiring repairs are expected to increase. However, a portion of level 2 w,
have much higher levels of chloride contamination and higher levels of concrete spall
concrete requires concrete repair and a maintenance program designed to arrest
deterioration present. Outside of level 2 the garage was found to be in need of con int sealant and
expansion joint sealant replacement in order to prevent excessive water infi n. After concrete
repairs are completed, continuing a repair and preventive maintenance will be critical to
avoiding escalating concrete repair quantities. Based upon our chloride ion”content testing results
preventive maintenance measures including the application of a silane sealer with and integral corrosion
inhibitor (C.1.T.) and limited waterproofing membrane application was recommended.

Yellow Garage

The Yellow Garage is a precast double tee garage with pre topped pre-stressed concrete double tees
supported by precast concrete heams and columns. The garage was found to exhibit extensive water
leakage through deteriorated joint sealants and corrosion related concrete deterioration. The concrete
deterioration included damage to a number of the shear connectors embedded into the double tee
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flanges. Protection of the shear connectors is vital to maintain the condition of a double tee structure.
As a result, a repair and maintenance program is required to address the concrete deterioration noted
throughout the garage, replace the aging and deteriorated joint sealants, and restore existing
deteriorated waterproofing systems. In addition to the required repairs, several enhanced preventive
maintenance options are recommended. These options include the application of a silane sealer with
C.I.T. and the additign of waterproofing membrane strips to the double tee flange edges.

Green Garage

deterioration despite similar ages. Most of the double tee joints
found to exhibit some degree of water leakage. Also, extensive
dl shear connectors and chord steel connections between the double tees
ibns we believe that between 8% and 33% of the connections in

e Sighe: ploratory program” with an initial work scope to refine
the cost projectiol C igeband future years. Once the initial program has been

the condition of the ] i géntive maintenance options are recommended, similar to
those recommended for the Yello “The preventive maintenance items for the Green Garage
are anticipated to be vital in slowinghtE @icrioration present in the garage. Lastly,
ongoing repairs to the garage stai 3 £
from the garage for patrons.

Summaries of the repair and maintei BT the recommended enhanced preventive
maintenance options included are pres nted be[o v,
all of the enhanced preventive maintenance
“RECOMMENDATIONS” section of the report.

presented in the

Table 1: Three Garages Recommended Rep

Red Garage $748,000, $423,000]  $430,000 $554,000 $290,000
Yellow Garage $1,000,000] $881,0000  $840,000]  $258,000]  $249,000
Green Garage $348,000, $1,143,000]  $1,299,000 $896,000 $157,000 $139,000
Totals $2,186,000] 52,447,000 $2,569,000] 51,708,000 $696,000(  $285,000 $336,000 40| §1,254,000

Phasing of Construction of Repairs and Preventive Maintenance

The required repairs and recommended maintenance program can be implemg
multiple years and staged in relatively small work areas to allow the ongoing
while construction is completed. The details for phasing and staging are t
during the initial design for the repairs and maintenance.

ation of the garage
igglly further developed

Garage Expected Service Life after Repairs

After these items are completed, the garage is expected to need ongoing repairs and maintenance.
Depending on the rate of concrete corrosion damage and the preventive measure selected, the repairs
can be expected at a 5 to 15-year cycle.
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CONDITION ASSESSIMENT

At your request, Kyle Klepitch, Taha Macci, and Eugene Vlasenko of DESMAN visited the Red, Green, and
Yellow Parking Garages in Appleton Wisconsin between December 3" and 6". Weather during the week
was generally clear with temperatures in the lower to mid 30°s F. Snow had fallen prior to our
assessment and was melting throughout the week. The purpose of our site visit was to review the
existing conditions ifsthe structures as part of the performance of a condition assessment’ and develop

Werioration and is performing its function as intended.

iterioration and is performing its function as intended,

Poor SSiBnifica deteriorated and/or is no longer functioning as

Obsolete Component h iorai@d®and its state represents a potential
hazard to the g¥l fth
During the field condition assess AN amined the top and bottom surfaces of the

rking structure. We also
slabs to check areas for
as conducted for the

performed chain-drag sounding (testmg) on the ite
concrete delamination below the slab surface. A c
structural members of the elevator-stair tower anddSEd
existing conditions. Visual examinations were also ¢

the street level '9

Photographs

Photographs to document various conditions observed during our survey of the parking are
included throughout this report with additional photographs located in Appendices

report.

Concrete Testing

In addition, based on the agreed engineering services scope, various con aterial tests were
performed to determine several engineering properties of the concrete mix¥Sed during the original
construction of the supported parking slabs. These include soluble chloride ion content testing, and
pachometer testing to estimate the depth of reinforcing steel from the slab top surfaces. This testing
was performed on the Red Garage. Copies of the testing results and field tests performed by DESMAN
are included in Appendix C of this report.

Electrical & Plumbing

Electrical, plumbing and fire protection systems were observed in cursory fashion as it relates to the
weathering effects, and no system performance testing was included in our scope of services.

! ACI 364.1R-19 Guide for Assessment of Concrele Structures Before Rehabilitation by the American Concrete Institute,
2019, www.concrete.org
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Report Purpose

This report is intended to summarize our findings on the current structural and waterproofing system
conditions of the parking garage and to present recommendations with regard to the currently required
‘priority repairs’, future five-year preventive maintenance repairs and repairs to maintain the structural
integrity and the garage service life for several years to come.
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1. Curve 1 — Expected deterioration or repair costs increases without the recommended repairs
(Currently at B & Failure would be expected at D)

2. Curve 2 —Expected ongoing deterioration after recommended repairs move structure from B to B!

3. Curve 3 — Expected ongoing deterioration after recommended repairs and preventive maintenance
move the structure from B' to B*and deterioration continues at a reduced rate.

4. Curve 4 — Expé@ied ongoing deterioration after recommended repairs, preventive maintenance, and

bi and waterproofing membrane move the structure from B' to B’ and deterioration

8fkeduced rate (blue line).

corrosion j
continug8iap

Curve 4

Demolish Structure : _ /

deletlorallon.

Accelerated ral

Initial stage of dslerioration

mal delerioralion

Deterioration/Repair Costs

Time (Years)

Deterioration ol Parking Garages
Paints A-D represenl stages of acceleraled deterioralion in parking struclures. S¥uclures repaire
cost less overall and last longer than structures repaired at Point B. Compare curve at A! {o curve
Figure 1- Deterioration of Parking Structures and Ongoing Repair Costs

Each of these curves represent increased repair and maintenance costs to achieve in d durability"and
reduced ongoing deterioration. The color-coded stars represent the estimated positj each garage on the
deterioration curve. The red garage is at position A which represents a point in ti re the deterioration of
the garage has remained relatively small. Once repaired the red garage will thefove down to point A* and
follow either curves 3 or 4 depending on which level of preventive maintenance was chosen. The red garage
could follow a curve similar in nature to curve 2, but starting from point A", if no preventive measures are
taken. The Green Garage is roughly located at point B on curve 1. A repair program without preventive
maintenance would bring the garage to point B! and then follow curve 2. While the repair programs with
preventive maintenance programs would bring it point B> and then follow either curve 3 or 4 depending on the
extent of preventive maintenance items chosen. The Yellow Garage is located between the Red and Green
Garages on curve 1 based upon its level of deterioration. With the initiation of a repair and preventive

Figure 1 is adapted from the Parking Garage Maintenance Manual — 5 Edition, by National Parking
Association — Parking Consultants Council (NPA-PCC), Washington DC www.weareparking.org/page/PCC



