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x
x

ŵĂŝů – Send by email a digital copy of the nomination form and supporting documentation. If possible,
include 10 to 20 photographs of the project which can be sent, if necessary, by more than one email.
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In November 2019, an 8” high pressure cast iron water main ruptured on
SW Greenfield Drive, damaging roughly 500 feet of roadway.

APWA Project of the Year
2020
Title of Entry: Greenfield Drive Emergency
Reconstruction

Project Category/Division: Disaster or

Emergency Construction Repair, less than $5
million

Project Location: SW Greenfield Drive from
SW Maplecrest Court to SW Gaarde Street

Project Purpose: Repair roadway after

damage from high pressure waterline break

Completion Date: June 4, 2020
Total Cost (Design & Construction):
$323,480

Managing Agency: City of Tigard
Primary Consultant: Wallis Engineering,
PLLC

Primary Contractor: Eagle-Elsner, Inc.
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1 General Description

On November 23, 2019 an 8” high pressure cast iron water main
ruptured on SW Greenfield Drive near SW Maplecrest Court, causing
flooding and damage to the roadway. Damage to the street included
buckling and heaving of the asphalt pavement, curb and sidewalk
and transport of subsurface base rock and sediment down the
grade of the street. City staff also observed several large voids
under the pavement where sediment and base rock had migrated
down the grade of the road. As a result of the damage, the roadway
was closed to all traffic until such time that repairs could be made
to safely allow traffic to be reinstated.
The City contacted Wallis Engineering to assist with finding a
solution to this emergency. It was hoped there might be a temporary
fix to get traffic on the street quickly. After walking through the area,
and having a geotechnical engineer conduct a ground penetrating
radar (GPR) survey, it appeared that the extent of the voids under
the pavement made this temporary solution impractical and costly.
Initially, repairing the damage appeared to be in the nature of a $1
million construction project. Because the rupture happened in the
middle of winter in the rainy season, the City decided to wait until
spring to have final improvements constructed. Wallis Engineering
designed final improvements scheduled for a bid date of early
March 2020.

2 Contract Completion

Construction began May 6, 2020, and was completed on
June 4, 2020. This was within the 45 calendar day period
specified in the contract documents. There were no time
extensions or change orders.

3 Construction Schedule,
Management & Control
Techniques

Although the roadway was damaged in late November
2019, construction was delayed until late spring 2020 to
ensure proper weather was available to complete repairs.
To control costs and quality, reconstruction of the roadway
and exposure of the moisture sensitive soils below the
pavement were a concern of a late winter/early spring
construction schedule.

Water line improvements were completed early to
eliminate the risk of future breaks in the aged line

The City utilized the late winter/early spring to complete
several water line improvements in the area that eliminated
the risk of future waterline breaks from the existing aged
line. The existing 8-inch high pressure line in the failure
area was abandoned prior to construction.
The City managed construction, using Wallis Engineering
as a partner for some construction administration tasks,
as well as attendance at major inspection points. The
City held a preconstruction conference, also attended
by Wallis Engineering, to discuss project logistics and
schedule with the contractor. The City conducted
periodic inspections to ensure that the project was being
constructed in accordance with the contract documents.
A final walkthrough took place with the City and Wallis
Engineering.

The City managed construction and inspection,
with assistance from Wallis Engineering for
administration and technical input tasks
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4 Safety Performance

Pre-Construction. From the start, the major safety issue
was keeping the public safe before the roadway could be
repaired. This was especially true because repair had to
wait until drier weather in late spring. Nearby residents
and the general public were notified immediately of
the break and the potential danger in the area due to
the likely voids under the pavement and possibility of
sinkholes. A large roadway area was closed and monitored
closely by the City to keep the public away from possible
danger.

Construction. During construction, no lost-time injuries
were reported by the Contractor, due to safety protocols
from the Contractor and the City.

5 Community Needs

Economic Benefit. To keep public spending at a
minimum, a cost effective approach was taken in design
of the project. Design submittals were reduced from the
typical three to only two submittals, saving both engineer
and City staff time. Instead of reconstructing the entire
street, Wallis Engineering used a field fit approach, making
on the ground observations and designing to actual
conditions; essentially replacing only what was needed.
This lowered the cost of the project, originally estimated
to be around $1 million, to a final cost of $323,480
(including engineering fees and construction costs).

Value Engineering. Wallis Engineering first completed
a preliminary evaluation and development of immediate
remediation recommendations. Using a geotechnical
engineering subconsultant, a continuous GPR survey
was conducted in the project area to get an idea of the
extent of voids under the pavement. This, along with
core explorations and other testing were used to provide
recommendations on whether a temporary fix was
possible. It was determined that the extent of the damage
was such that a temporary fix would not be cost effective.

Creative Use of Resources. To help reduce costs,
existing base rock was reused, after determining its
suitability. Material left from initial repair of the water line
was also reused.
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Temporary fencing was set up and streets blocked
off to keep the public away from potentially
dangerous areas

Measurable Benefit to the Community. Timely
repair of this roadway was crucial to opening access
to local residents as soon as was safely possible.
The City balanced the needs of the public against
safety considerations and project costs to come
up with an optimal solution. Signed detour routes
through nearby neighborhood streets were also
established to minimize the effects of the road
NOTES:
1) THESE RESULTS ARE BASED ON EVALUATION OF GPR DATA
closure.

WHERE THE BOTTOM OF THE VOID COULD BE READILY DISCERNED.
VOIDS BENEATH THE ASPHALT CONCRETE ARE LIKELY PRESENT IN
OTHER AREAS AS SHOWN ON FIGURE 5.
2) APPROXIMATE ACCURACY OF GPS DATA IS WITHIN 1 METER.

6 Sustainable Practices

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
HIGH-RESOLUTION ORTHOMOSAIC CAPTURED BY GRI (DEC. 6 2019)
IMAGERY UNDERLAY OBTAINED FROM ESRI (ACCESSED DEC. 16, 2019)
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A GPR survey was conducted, mapping the
areas of probably voids under the pavement,
supplemented by core explorations
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FIG. 6
fit approach taken to design
by WallisJOBEngineering.
A more typical design would have been to have
the contractor remove all of the existing base
material to a depth of 18 inches to match the City’s
standard section, and reconstruct the entire street.
This design would have been more costly and less
sustainable.
Instead, a field approach was utilized. The engineer
instructed the contractor to lift up the pavement
so existing base material could be observed and
the quality verified following pavement removal. As
it turned out, only small portions of the underlying
aggregate base were compromised and most was
re-used as part
of the roadway.
In addition to reuse of base material, aggregate
placed as part of the immediate water line repairs
was also used to “fill in” holes created by the water
line break outside of the immediate vicinity of the
break.
To assess the severity of base aggregate damage,
a combination of geotechnical borings and GPR
was used to ascertain the severity and limits of
pavement section damage. This information was
used to tailor a solution that would minimize
cost, minimize construction timing and guide the
proposed design solutions.

 Notices were immediately sent to adjacent residences,
and the City fielded calls from residents and the public.
 An informational video about the break was prepared
and posted on the City’s website.
 The website outlined next steps and provided weekly
updates on the closure/construction.
City of Tigard

Press Release
Existing base rock was reused after determining its
suitability

7 Environmental
Considerations

Project Timing. Completing the project in the drier
late spring as opposed to the winter kept erosion to a
minimum.

Limiting Pavement Removal. The removal of the

13125 SW Hall Boulevard
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Tigard, Oregon 97223

FOR IMMEDIATE RELEASE

|

www.tigard-or.gov

November 26, 2019

Contact:
Andrew Newbury
Senior Project Engineer
City of Tigard
503-718-2472
AndrewN@tigard-or.gov

Main Break Causes Road Closure on SW Greenfield Drive
A water main break on Saturday, November 23, 2019, caused major damage to SW Greenfield
Drive. On call staff from the Public Works Department responded and were able to make repairs to
the 8-inch water main, however, the road is not expected to reopen until major repairs are complete.
SW Greenfield Drive is closed from SW Maplecrest Court to SW Gaarde Street, and 132nd Avenue
from Rockingham Drive to SW Greenfield Drive. It is estimated that roughly 500’ of roadway
sustained significant damage during the event. The erosive forces of water from the water main
break caused erosion of a substantial amount of gravel and soil from underneath the pavement,
leaving large voids and potential for sink holes.

pavement structure was limited to only what was
necessary, which limited impacts to the environment
caused by construction.

Detour Route: The signed detour route for this road closure will be Gaarde Street, to 129th Avenue,
to Morningstar Drive, to Greenfield Drive.

Reuse of Materials. Roadway base was reused where

Tigard Public Works Director Brian Rager stresses the importance of staying out of the work area,
saying, “The situation here is unsafe for both vehicles and pedestrians. Please stay out of the closed
area and report any suspicious activity to the city.”

possible, resulting in less impacts than would have been
required with new material.

Erosion Control. The City required an approved erosion
control plan following City standards. This was included in
the contract documents prepared by Wallis Engineering.
During construction the City conducted periodic erosion
control inspections.

The city is currently working with consultants to determine the structural integrity of the roadway,
and the extent of subterranean damage. Once the damage is understood, the city will put together a
plan to reconstruct and reopen the road. However, needed repairs could take six months or more.

Rager regrets the closure, saying, “I know it is inconvenient for folks who travel in this area. Safety is
our number one concern while we work to find a solution.”
The 8-inch main failure was due to an eroded cast iron pipe placed over 40 years ago. About eleven
homes were without water during the repair. Water service has been restored to all homes in the
area. In Tigard, 43 percent of water lines are 40 years and older, posing a higher risk for failure (113
miles of our 262-mile system). The average age of failing water mains is 47 years based on a recent
national study.
For information and updates, please visit www.tigard-or.gov/PWNews.
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8 Community Relations

From the beginning of this emergency, it was crucial that
the City keep the public informed. The steps they took
included:
 A press release was immediately issued on the City’s
website after the water main break, explaining the
circumstances and their impact. This included a map
of the impacted area with a detour route around it.

A press release was issued on the City’s website
immediately after the water main break
Page 2 of 2
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9 Unusual

10 Additional

Original assessments of the damage were valued
at approximately $1 million. Through the use of
GPR, construction management focused design
solutions aimed at limiting improvements to those
areas with failed or compromised pavement
sections and value engineering solutions during
construction, the project was completed at a total
cost of $323,480.

Although this type of infrastructure emergency is not
uncommon, the City viewed this as a downsized version
of the problems that could be encountered during a major
earthquake. They were able to see many of the factors that
could weigh in to the responses to this type of event:

Accomplishments

Considerations

 Time of year; i.e., weather. Wet weather affects when
construction is feasible for many projects.
 Soils type in the area.
 Whether full reconstruction is always necessary, or field fit
techniques can be used.
 Whether and how material can be reused.
These and other considerations will help the City prepare for
other such emergencies.
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