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Introduction

In 2012 the University of Massachusetts Amherst (UMass) completed a campus-
wide Master Plan. The Master Plan served as a blueprint or vision for the campus
looking 40 years into the future, matching the academic vision with upgraded
facilities to strengthen the sense of community and enhance the campus's beauty.

This campus-wide hardscape condition assessment was conducted in response to
the UMass community feedback throughout the Master Plan. Specifically, the need
to enhance key hardscape areas such as sidewalks and walkways on the campus was
noted as a priority throughout the Master Plan.

In the summer and fall of 2013, VHB pavement management staff completed a
campus-wide field inventory, capturing the following elements:

e roadways under the jurisdiction of UMass (18.8 miles);
e sidewalk and walkways (2.8 million square feet);

UMASS Amherst Master bing (44.7 miles)
, e curbing (44.7 miles);
Plan, April 2012 . . -
P e surface parking lots (95 lots covering 6 million square feet); and
e driveways, ramps, and stairs.
Through the fall and winter of 2013, a Geographic Information System (GIS)
database was developed and populated with material types and condition
assessment. This report summarizes the overall effort in four chapters:
e Chapter 1 discusses the study purpose and the concepts behind the practice of
pavement (hardscape) management;
e Chapter 2 describes the methodology used to develop the UMass hardscape
inventory and condition assessment database;
o Chapter 3 describes the existing conditions based on the assessment; and
e Chapter 4 provides a summary of key findings as well as recommendations for
using these data to help implement strategies that will gain the greatest value
possible from the available hardscape improvement funding, while meeting the
needs of the UMass community.
Introduction Page 1
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1.1 Purpose

Recognizing the fact that enhancements to the campus hardscape have not kept
pace with upgrades to academic buildings and dormitories throughout the campus,
this effort was initiated to develop an inventory and condition database for the
entire campus hardscape. To enable the planning of hardscape improvements in a
manner coordinated with other campus infrastructure, such as buildings and
utilities, the hardscape database was developed within the existing campus
Geographic Information System (GIS).

In addition to developing a database of inventory and condition data, software tools
to assist in the prioritization and planning of hardscape improvements have been
provided as part of this project.

1.2 Pavement Management Theory

Pavement management is the practice of planning for pavement repairs and
maintenance with the goal of maximizing the value and life of a pavement network.
The concepts that apply to pavement management are also applicable to the
management of other hardscape features such as sidewalks.

To maximize the value and life of hardscape features, several repair strategies are
needed along with the knowledge of when to apply each strategy. A pavement
management plan will identify these repair strategies and the timing. With a
comprehensive database of road conditions, the pavement management software
can model when certain repairs should be performed based on the condition rating.
As always, engineering judgment is needed to finalize any list of hardscape repairs
since computer models are merely a guide and cannot account for every variable in
making a repair decisions. The pavement management program helps communities
initiate and prioritize their annual repair programs and is an excellent means of
storing the repair data.

The chart on the following page depicts a pavement deterioration curve for a typical
roadway with the condition plotted against time. The chart presents pavement
deterioration assuming no maintenance or preservation actions are taken over the
life of the pavement.

Introduction Page 2
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Excellent

40% Drop
in Quality

75% of Life

40% Drop N
in Quality . Will cost
\ $18 — $23** Here

12% of Life

* assumes low cost repair strategy, such as crack sealing at $1 per square yard

** assumes more aggressive repair strategy, such as mill and overlay with no drainage or curbing improvements at $18
to $23 per square vard

As expected, the roadway is in excellent condition when it is newly constructed.
Midway through its life, a low cost repair such as crack seal and full depth patch will
cost approximately S1 per square yard. It takes only a few years for the window of
opportunity to perform this low cost maintenance to close, after which the road
would need an overlay at a cost of $18 to $23 per square yard. The point is that by
performing timely and appropriate maintenance, road conditions are improved,
the life of the road is extended, and overall maintenance costs are reduced.

A typical, low traffic, hot-mix asphalt pavement has an approximate useful life span
of 20 years before needing to be rebuilt, if no preventative maintenance is
performed. It can cost as much as $47 per square yard to rebuild a pavement
surface. This equates to a cost of $2.05/square yard/year as it typically lasts for 20
years. However, it can cost as little as $1.00 per square yard to seal cracks, which
can add 5 years of life to a road, or $0.20/square yard/year.

Introduction Page 3
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The following chart presents a sample life-cycle condition assessment for a typical
pavement under two different management approaches. One method, a “Capital
Repair Only Approach”, assumes a rehabilitation method of overlaying a roadway
approximately every 12 years at a cost of $23 per square yard. The second method,
a “Maintenance Based Approach”, uses a preservation approach and applies a crack
seal as a maintenance treatment when the pavement begins to show signs of
cracking. As crack seal deteriorates in 3 to 5 years, the seal is reapplied until the
pavement has deteriorated to the point that a mill and overlay is needed, after
which the maintenance cycle starts over.

o L SN
\\\I\\

N\ N \ i

Pavement Condition Index

%0~ ===Capital Repair Only Approach = $69/ sq yd over 40 years —
45 - ===Maintenance Based Approach = $28/ sq yd over 40 years —

2012 2016 2020 2024 2028 2032 2036 2040 2044 2048 2052

As illustrated in the chart, the Maintenance Based Approach is a far more cost
effective strategy over the 40 year life span of the pavement section. The
maintenance costs over the life of the pavement are less than half of the costs
associated with the deferred maintenance approach. There are also public safety
benefits associated with routinely upgrading pavement conditions at regular
intervals rather than allowing the pavement to deteriorate before taking a more
aggressive maintenance action.

Introduction

Page 4



DRAFT January 2014

Methodology

As an initial step to build the hardscape management database, a detailed field
inventory and condition assessment was conducted in the summer/fall of 2013 over
the entire campus. This inventory included:

e 18.8 miles of roadways;

e 44.7 miles of curbing;

e 95 surface parking lots (6 million square feet);
e 265 driveways;

e 947 ramps/stairs; and

e 2.8 million square feet of sidewalk.

This chapter describes the steps taken to develop the inventory and condition
database, provides information related to viable pavement treatment options for
the campus, and provides background concerning the recommended approach to
analyzing and prioritizing hardscape maintenance and improvements.

|
2.1 Network Identification

During network identification, the streets, parking lots, driveways, and sidewalks
that comprise the UMass hardscape network were identified. Basic characteristics
such as length, width, classification, surface type, and daily traffic volumes were
among the key items identified at this initial phase in the system development
process. This step was largely performed using existing GIS and CAD data provided
by UMass.

______________________________________________________________|
2.2 Pavement Management Section Identification

Once network identification was complete, field inventories were initiated.
Roadways and parking lots may contain one or more pavement management

Methodology
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sections. A pavement management section defines the limits of previous
construction or maintenance activities within each facility. Sections are defined by
having the same width, typical distresses, functional class, etc. The goal was to
disaggregate the hardscape areas into segments and group homogenous areas of
pavement together to aid in assigning the appropriate treatment.

|
2.3 Surface Distress Assessment

For each pavement management section, the severity and extent of nine major
pavement distresses are recorded, and then entered into a weighted formula to
arrive at a Pavement Condition Index (PCl). VHB’s RoadManager pavement distress
rating system uses two distress categories, base-related or surface-related
distresses, as follows:

Base-related distresses: Surface-related distresses:

« potholing or non-utility patching « block cracking

« alligator cracking « transverse or longitudinal cracking
« distortion « bleeding or polished aggregate

e rutting « surface wear or raveling

« shoving, slippage or corrugation

Base-related distresses indicate that the pavement structure is inadequate for the
existing traffic load and soil conditions. Streets that show significant base-related
distresses may need to have the pavement structure strengthened with either
thicker or stronger base or pavement materials.

Surface-related distresses are caused by age and weathering of the pavement.
Streets that have predominantly surface-related distresses are excellent candidates
for maintenance sealing to inhibit further pavement oxidization (the main effect of
aging). Streets with more of the base-related distresses will most likely need some
full depth patching, structural overlays or reclamation and reconstruction.

VHB’s RoadManager pavement distress rating system, described above, and PCI
formula shown below, were developed by VHB specifically to allow the efficient
rating of the distresses and conditions found on New England roadways, and is used
by over 100 municipalities throughout the region.

PCI Defined

A PCl was generated for each inventoried pavement management section at UMass
using the surface distress data collected by VHB. PCl is measured on a scale of “0” to
“100”, with “100” representing a pavement in perfect condition and “0” describing a

Methodology
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road in impassable condition. Each type of observed pavement distress is assigned a
deduct value based on the type, severity and extent of the distress. A weighted sum
of the deduct points is subtracted from the perfect “100” road in order to generate
a PCl for each pavement management section.

In general, base-related (pavement foundation) distresses are weighted more
heavily than surface-related distresses. For example, if 15 percent of a road section
had medium severity “Alligator Cracking” it would receive a deduct of 40 points.
Whereas the same area of “Block Cracking” would only receive a deduct of 15
points. The PCl calculation follows:

PCl = 100 - (Highest Deduct Value) — (25% of remaining base-related deduct
values) — (10% of remaining surface-related deduct values)

|
2.4 The Five Treatment Bands

The pavement management system uses broad ranges to group the individual repair
types into five major treatment bands. Treatment bands are a useful tool to
summarize data on a campus-wide basis. The goal is to gain a broad understanding
of the existing conditions in simple yet meaningful terms. Table 1 summarizes the
five treatment bands.

Table 1 — Pavement Treatment Bands

TREATMENT BAND PCI Cost / Square Yard Description
DO NOTHING 93-100 S0 Excellent condition - in need of no maintenance.
ROUTINE 86-92 S1-2 Good condition — may be in need of crack sealing or

MAINTENANCE

minor localized repair.

PREVENTIVE
MAINTENANCE

73-85 $2-9 Fair condition — pavement surface may be in need of
surface sealing, full depth patch and/or crack sealing.

STRUCTURAL 61-72 $18-25 Deficient condition — pavement surface structure in

IMPROVEMENT need of added strength for existing traffic. Typical
repairs are overlay with or without milling.

BASE 0-60 $35-47 Poor condition — in need of base improvement.

REHABILITATION

Typical repairs are reclamation or full depth
reconstruction.

The five treatment bands summarized in Table 1 are described in more detail in the
following sections.

Methodology
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Do Nothing (Excellent Condition)

The Do Nothing category exhibits pavements which are in need of no
maintenance. These pavements are in excellent condition and existing
distresses generally do not need to be addressed.

Routine Maintenance (Good Condition)

Routine Maintenance activities are those which are taken to correct a
specific pavement distress. Routine maintenance usually addresses
localized pavement defects and includes activities such as:

e Full depth patching;
e  Skin patching; and
e Crack sealing.

Preventive Maintenance activities are those which are performed at
planned intervals to protect and seal the pavement. Seals are designed to
provide one or more of the following benefits:

e Prevent the intrusion of air and moisture;
e  Fill small cracks and voids;

e Rejuvenate an oxidized binder; and

e Provide a new wearing surface.

Structural Improvement includes the work necessary to restore the
pavement to a condition that will allow it to perform satisfactorily for
several years. Generally a structural improvement will consist of milling
the existing pavement and applying a new overlay allowing existing grades
to be maintained. When the existing grade can be increased, a new hot
mix asphalt course can simply be placed on top of the existing surface.
Structural improvements also include the work necessary to prepare the
pavement for an overlay, either with or without milling. The major

Methodology Page 8
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activities involved in the preparation process are:

e Partial depth patching;

o Full depth patching;

e Joint and crack sealing;

e Grinding and milling; and

e Hot mix asphalt Leveling Courses.

Base Rehabilitation (Poor Condition)
Base Rehabilitation utilizes one of two methods:

e Reclamation; or
e Reconstruction.

Reclamation is the process of recycling in place hot mix and base
materials of deteriorated pavements. The existing pavement and
base are pulverized and blended to create a homogenous pavement
base. This reclaimed pavement base is then paved with a new Hot
Mix Asphalt surface.

Reconstruction is the complete removal and replacement of a failed
pavement, and might also involve widening, realignment, traffic
control devices, safety hardware, and major base and drainage work.

2.5 Budget Scenario Analysis

Once the pavement conditions are assessed and the treatment strategies are
defined, the impact of budgets and funding levels on the pavement network can be
analyzed. These analyses range from 1 to 20 years. The purpose of the budget
planning process is to determine the impact of various spending levels to find a
funding level that will best meet campus needs. The budget analysis software
provided to UMass uses pavement deterioration curves, unit costs, and a “strategy
table” (decision tree) to assign each pavement a repair type and associated cost for
each year of the study. The software also assigns each street a benefit value that is
used to prioritize which pavements the software will select for repair each year.

It is important to understand that a pavement management system is a network-
wide planning tool, and is not intended to provide final treatment selection. Field
verification and local knowledge are needed to confirm any system generated
treatment recommendations.

Methodology Page 9
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Deterioration Curves

% Define Curve e In order to properly plan for future repairs, the budget
B e e crve type and v % analysis feature of the pavement management system
fo [Pl 2 IO S = i | uses pavement deterioration curves. The deterioration
[Gneamemna Te| CnevaredesneCret ||l cyrves estimate the rate at which the pavement
EE{ETOMW 0 e, condition decreases over time, as illustrated in the
o o R N adjacent chart.

E 60
“ Pavement deterioration curves vary by surface type,
. 1 roadway functional classification, and operating
Year characteristics such as vehicle speeds, traffic volumes,

and trucks/heavy vehicles.

20

e_varMax : [100.00 e_varA : [3.000
e_varPomer - [1500
e varMin - [a000 &_varB - [2000

Strategy Table (Decision Tree)

The pavement management system uses a table of repair strategies to assign
specific treatments to individual pavement segments. The repair strategy table
incorporates PCl ranges as well as functional class and surface type to simulate
decisions consistent with UMass repair practices and procedures.

Project Prioritization

The budget analysis software prioritizes needed system repairs based on the
estimated “Benefit Value”. The Benefit Value formula is calculated using variables
representing traffic volume (ADT), treatment service life, PCI, and unit repair costs
for each pavement management section. The calculation for the Benefit Value is as

follows:
ADT = Life of Repair
PCI = Unit Cost of Repair

Benefit Value =

For each plan year, the software prepares a future roadway condition projection,
exhausts the assigned budget, and then produces an annual list of roads included in
the repair program. The system also allows the user to enter an inflation rate to
account for estimated increases in future year construction costs. For this campus-
wide assessment, a 4 percent inflation rate was assumed.

The Benefit Value prioritization process generally favors cost effective maintenance
alternatives. Repair actions are typically delayed on those sections that require
reconstruction or major rehabilitation because the benefits for dollars spent are
generally lower than maintenance candidates. After the relatively good roads are
"saved", improvements are directed towards the poorer arterial and collector roads,
and then to the local roads in need of major rehabilitation.

Methodology Page 10
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Existing Conditions

The condition of existing roadways, parking lots, driveways, curbing, sidewalks,
pedestrian ramps, and stairs were assessed in the field using software designed to
capture the specific condition and other attribute data desired for the UMass
hardscape. GIS and GPS enabled laptop and tablet computers were used in the field.
The assessment of roads, parking lots, driveways, and curbing was accomplished by
a combined walking/driving process, while the assessment of sidewalks, ramps, and

stairs was accomplished by walking the areas.

The results of the summer/fall 2013 field assessments are presented in this chapter.

3.1 Roads

Condition

Roadway Miles

e

140 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80 81-85 86-90 91-95 96-100
Pavement Condition Index

Based on the  field
evaluation of pavement
conditions, it was
determined that the
average PCl for the UMass
road network is 75. As the
accompanying chart shows,
there are approximately 5
miles of roads with a PCI
between 71 and 90 (shown
in the yellow and green)
which represent an
opportunity to implement
cost effective pavement
preservation treatments.

Existing Conditions
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Backlog of Work

Applying the five treatment bands and unit costs from Table 1 to the UMass road
network, a summary of outstanding work was developed. Table 2 and the
accompanying charts summarize the miles and dollars associated with each
treatment band for the conditions at the time of the evaluation.

The vast majority of the estimated backlog of pavement rehabilitation needs are

related to roads in relatively poor condition, which will require mill and overlay or
reclamation, or reconstruction treatment.

Table 2 — UMass Roads: Miles and Cost of Outstanding Work

TREATMENT MILES COST
Do Nothing 33 S0
Routine Maintenance 2.5 $69,900
Preventive Maintenance 2.4 $760,600
Structural Improvement 2.9 $2,178,300
Base Rehabilitation 7.7 $8,182,500
TOTAL: 18.8 $11,191,300

Miles

B Do Nothing

B Routine Maintenance B Do Nothing
Preventive Maintenance
Structural Improvement

M Base Rehabilitation

Note that while “base rehabilitation” represents 41 percent of the streets in miles, it
represents 73 percent of the total cost. Base rehabilitation is the most expensive
category of repair. Conversely, the routine maintenance repair band encompasses
13 percent of the miles and 1 percent of the total cost. It makes good fiscal sense to
spend the relatively small amount of funds to extend the useful life of roads in
need of maintenance.

Existing Conditions
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The chart below presents the projected benefit from investing $1 million annually
toward rehabilitation of the UMass road network. The existing campus-wide
roadway PCl rating of 75 is improved to 83.

Projected Road Condition Improvement
Investment of $1 Million annually over 5 Years (2014 to 2018)

84

82

80

PCl

78

76

/4 ‘\

72 T
2012 2013

2014

2015 2016 2017 2018 2019

Year

The GIS map provided in the Appendix shows the current pavement condition of all
campus roads (note that North Pleasant Street was excluded because this is a Town
of Amherst roadway). Several roads that are in the poorest condition (PCI below 60)

include:

e North University Drive Olympia Drive

e Fearing Street Eastman Lane (portions)
e Stadium Drive Thatcher Way (portions)

e  Mullins Way
e Tilson Farm Road

Stockbridge Road
North Village Drive

Existing Conditions
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3.2 Parking Lots & Driveways

Condition
Based on the field evaluation of parking lot pavement conditions, it was determined
that the average PCI for the UMass parking lot & driveway network is 77. The chart
below illustrates the PCI distribution of all parking lots and driveways.
1600
2 1400
& 1200
£
s
= 1000
1
4
s 800
B -
g 600
g
™ 400 -
E
-
5 200 T |
0 Bl T T 1 T T T ﬂ T
1-40 41-45 46-50 51-35 56-60 6€1-65 66-70 71-75 76-80 81-85 86-90 91-95 296-100
Pavement Condition Index
Backlog of Work

Applying the five treatment bands and unit costs from Table 1 to the UMass parking
lot and driveway network, a summary of outstanding work was developed. Table 3
summarizes the areas and costs associated with each treatment band for the
campus parking lots and driveways. The analysis of the parking lot and driveway
areas is similar to the roadways — while there are opportunities to implement
pavement preservation treatments, a majority of the backlog is comprised of more
significant and expensive rehabilitation needs.

Existing Conditions Page 14
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Table 3 — UMass Parking Lots: Square Feet and Cost of Outstanding Work

TREATMENT SQUARE FEET COST
Do Nothing 1,539,900 SO
Routine Maintenance 967,400 $236,300
Preventive Maintenance 817,100 $967,700
Structural Improvement 737,500 $1,494,800
Base Rehabilitation 1,924,200 $7,482,900
TOTAL: 5,986,100 $10,181,700

The GIS map provided in the Appendix shows the current pavement condition of all
campus parking lots. The parking lots that are in the poorest condition (PCl below
60) include:

e Southwest — Lots 22 and 33;

e Central —Lots 52, and 29;

e Orchard Hill — Lot 49 (multiple separate lots);
e Northeast — Lot 43 (two separate lots);

e Engineering — Lots 26, and 45;

e Mullins Center — Lots 67 and 25;

e Physical Plant parking lot;

e Lincoln Apartments;

o North Village Apartments; and

e Wysocki House.

Existing Conditions Page 15
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3.3 Sidewalks

The campus-wide sidewalk and walkway materials and
conditions are summarized in Tables 4 and 5 and depicted on
the GIS maps in the Appendix for an area of the center of the
campus.

Material Type

Table 4 — UMass Sidewalks: Material Types

SIDEWALK MATERIAL TOTAL AREA (SQ FT) %
HOT MIX ASPHALT (HMA) 1,614,300 57.8%
PORTLAND CEMENT (PC) 876,100 31.4%
NOT ACCESSIBLE® 101,300 3.6%
BRICK 55,900 2.0%
PAVERS 38,000 1.4%
GRAVEL 28,000 1.0%
PATIO STONE 27,100 1.0%
WOOD 11,600 0.4%
STAMPED CONCRETE 11,300 0.4%
SLATE 8,300 0.3%
OTHER 7,700 0.3%
PEASTONE 5,800 0.2%
STONE DUST 4,300 0.2%
GRANITE 1,300 0.0%
FLAG STONE 400 0.0%
TOTAL: 2,791,400

a. Not Accessible - Areas of the campus that were under constructions and fenced off the
therefore not surveyed.

Existing Conditions Page 16
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Most of the sidewalks are constructed of either hot mix asphalt (57.8 percent) or
portland cement concrete (31.4 percent).

Condition

Table 5 — UMass Sidewalks: Condition Assessment

SIDEWALK CONDITION TOTAL AREA (SQ FT) %
EXCELLENT 959,000 34.4%
GOOD 804,500 28.8%
FAIR 543,700 19.5%
POOR 382,900 13.7%
NOT ACCESSIBLE® 101,300 3.6%

TOTAL: 2,791,400

a. Not Accessible - Areas of the campus that were under constructions and fenced off the
therefore not surveyed.

There is a fairly even distribution of sidewalks ranging in condition from poor to
excellent.

Existing Conditions Page 17
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3.4 Ramps/Stairs

Material Type

Table 6 — UMass Ramps and Stairs: Material Types

DRAFT January 2014

Tables 6 and 7 summarize the materials and conditions for all ramps and
stairs. The GIS maps provided in the Appendix illustrate the materials and
conditions for an area of the center of the campus.

RAMP AND STAIR MATERIAL COUNT %
PORTLAND CEMENT (PC) 468 49.4%
HOT MIX ASPHALT (HMA) 389 41.1%
GRANITE 64 6.8%
WOOD 7 0.8%
METAL 4 0.4%
WOOD & HMA 4 0.4%
BRICK 3 0.3%
FLAG STONE 2 0.2%
PATIO STONE 2 0.2%
PC & HMA 2 0.2%
OTHER 1 0.1%
PAVERS 1 0.1%
TOTAL: 947

As the tables below show, most of the ramps and stairs are constructed of either

portland cement concrete (49.4 percent) hot mix asphalt (41.1 percent). The

Existing Conditions
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condition of majority (71.8 percent) of the ramps and stairs are good or excellent.
The remaining 28.2 percent of the ramps and stairs are in fair or poor condition.

Condition

Table 7 — UMass Ramps and Stairs: Condition Assessment

SIDEWALK CONDITION COUNT %
EXCELLENT 317 33.5%
GOOD 363 38.3%
FAIR 199 21.0%
POOR 68 7.2%

TOTAL: 947

______________________________________________________________|
3.5 Curbing

The campus-wide curbing materials and conditions are summarized in Tables 8 and
9. The GIS map provided in the Appendix illustrates the curbing materials and
conditions for an area of the center of the campus.

Material Type

Table 8 — UMass Curbing: Material Types

CURB MATERIAL TOTAL AREA (SQ FT) %
GRANITE 139,000 58.8%
HOT MIX ASPHALT (HMA) 83,800 35.5%
NOT ACCESSIBLE ° 6,000 2.5%
PORTLAND CEMENT 3,600 1.5%
CAPE COD BERM 3,200 1.4%
GRANITE - SLOPED 400 0.2%
OTHER 200 0.1%
JERSEY BARRIER 100 0.0%
TOTAL: 236,300

a. Not Accessible - Areas of the campus that were under constructions and fenced off the
therefore not surveyed.
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Condition

Table 9 — UMass Curbing: Condition Assessment

SIDEWALK CONDITION TOTAL AREA (SQ FT) %
EXCELLENT 20,300 8.6%
GOOD 138,900 58.8%
FAIR 45,300 19.2%
POOR 25,800 10.9%
NOT ACCESSIBLE® 6,000 2.5%

TOTAL: 236,300

a. Not Accessible - Areas of the campus that were under constructions and fenced off the
therefore not surveyed.

As Tables 8 and 9 show, most of the curbing is constructed of either granite or hot
mix asphalt. Most of the curbing is in good condition, which can in part be
attributed to the prevalence of granite curbing, which withstands the impacts of
weather and snow plowing very well.
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Summary

4.1 Key Findings

Key finds from the UMass Campus Wide Hardscape Condition Assessment Study

include:

Roadways and Parking Lots. The pavement condition of more than half of
the campus roadways is poor or fair, requiring resurfacing or reconstruction.
The average condition of the campus parking lots is slightly better than the
road conditions, however the backlog of maintenance and rehabilitation
needs is comparable to that of the roadways. There is a total backlog of
about $20 million in roadway, parking lot, and driveway pavement
improvement needs alone, excluding sidewalk and other hardscape needs.

Sidewalks. Sidewalk conditions range from poor to excellent, with a fairly
even distribution of sidewalks in each condition range. This may be
indicative of some areas of campus having been more recently updated
than others. The heavily used sidewalks along North Pleasant Street near
the campus pond are in very poor condition.

Ramps and Stairs. Pedestrian ramps and stairs in poor condition are fairly
isolated on campus.

Curbing. Most of the curbing on campus is in good condition, which can at
least partially be attributable to the fact that approximately 60 percent of
curbing on campus are granite which withstand the impact from snow
plows better than other materials.

4.2 Recommendations

The following hardscape management recommendations are made:

Summary
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e Training on the pavement management database prepared as part of this
study is an important initial first step. VHB will coordinate with UMass IT
and GIS staff to ensure the full database is functional on the UMass
computer network and that there are users who are familiar with the fields
and data to ensure that the information collected can be readily leveraged
for future project planning.

e Utilize the database developed through this study to support project
selection and development decision making.

e Leverage the database and analysis tools to establish proper funding levels
to achieve campus hardscape condition goals.

e Integrate the hardscape data with other infrastructure data through GIS to
facilitate comprehensive decision making.

e Integrate a capital plan for maintenance and rehabilitation of the campus
hardscape along with capital plans for future campus expansion or
modernization.

e As with any GIS pavement management database, periodic updating is
needed. Specifically, the data collected in summer/fall 2013 would need to
be refreshed with updated condition ratings through field surveys. For
other municipalities, this periodic update is typically done every 2 to 3
years, or once a new infrastructure project is completed.
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Appendix

Detailed Sidewalk, Curbing,
Pedestrian Ramp, and Stair
Inventory Data
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Sidewalks
Table A-1 — UMass: Sidewalk Inventory
Material Condition Area (Sq Ft)

Excellent 33,952
Good 6,022
Brick Fair 15,531
Poor 352
55,857
Fair 240
Flag Stone Good 171
411
Excellent 120
Good 36
Granite Fair 957
Poor 179
1,292
Excellent 17,130
Gravel Fair 9,271
Poor 1,622
28,023
Excellent 216,377
Good 578,367
Hot Mix Asphalt Fair 458,999
Poor 360,600
1,614,343
Not Accessible during Assessment N/A 101,350
Excellent 6,875
Good 709
Other Fair 69
7,653
Excellent 17,607
Good 6,533
Patio Stone Fair 2,833
Poor 143
27,116
Excellent 23,058
Good 2,135

Pavers -
Fair 12,764
37,957

Appendix Page A-2
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Table A-1 — UMass: Sidewalk Inventory (Continued)

DRAFT January 2014

Material Condition Area (Sq Ft)
Excellent 293

Good 1,885

Peastone Fair 2,788
Poor 810

5,776

Excellent 621,779

Good 203,739

Portland Cement Concrete Fair 32,036
Poor 18,473

876,027

Excellent 2,106

Good 589

Slate Fair 4,885
Poor 684

8,264

Excellent 10,020

Stamped Concrete Good 1325
11,345

Excellent 804

Stone Dust Good 889
Fair 2,640

4,333

Excellent 8,842

Good 1,942

Wood Fair 735
Poor 33

11,552

TOTAL 2,791,399
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Curbing
Table A-2 — UMass: Curbing Inventory
Material Condition Area (Sq Ft) \
Excellent 1,066
. Good 27,206
Hot Mix Asphalt . 31,908
Poor 23,660
83,840
Cape Cod Berm Good 3,213
3,213
Excellent 18,810
. Good 105,168
Granite Fair 12,806
Poor 2,184
138,968
Granite Sloped Fair 385
385
Jersey Barrier Good 98
98
Not Accessible during Assessment NA 5,975
Excellent 18
Other Good 183
201
Excellent 401
Portland Cement Concrete Go?d 3,007
Fair 170
3,578
TOTAL 236,257
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Ramps

Table A-3 — UMass: Ramp Inventory

‘ Material Condition Count
Excellent 28
. Good 161
Hot Mix Asphalt . 120
Poor 59
388
) Excellent 1
Brick Good >
3
Flag Stone Good 2
2
. Excellent 2
Granite Good 1
3
Pavers Excellent 1
1
Portland Cement & Hot Mix Asphalt Excellent 2
2
Excellent 196
Good 98
Portland Cement Concrete -
Fair 8
Poor 8
310
Wood Excellent 1
1
TOTAL 710
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Stairs

Table A-4 — UMass: Stair Inventory

Material Condition Count
Excellent 39
. Good 16
Granite -
Fair 6
61
. Good 1
Hot Mix Asphalt 1
Good 3
Metal Fair 1
4
Good 1
Other
1
Good 1
Patio Stone Fair 1
2
Excellent 43
Good 71
Portland Cement Concrete Fair 43
Poor 1
158
Wood Good 6
6
Wood & Hot Mix Asphalt Excellent i
TOTAL 237
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