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Have something to say to Matt Childs about this editorial? The blog is published under
Latest News at concretepipe.org. Get involved and leave a comment.
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Feature Story

America’s GConcrete Pipe Industry is
Prepared for Change

Margarita Takou, Ph.D. Technical Resource Manager, American Concrete Pipe Association

Our Nation’s infrastructure owners continue to face chal-
lenging times. DOT and municipal owners find that funding
resources waver, when facing needs to expand and improve
existing transportation modes, while maintaining elements
of existing systems. Proper inspection, management, and
maintenance of aging infrastructure seems to be consum-
ing more resources, time, and money than ever before. The
concrete pipe industry has been working with DOTs and
municipalities for years to accommodate the combination of
trenchless installation technology with concrete pipe. The
result is added value to infrastructure assets while accel-
erating new construction and repairs to existing drainage
systems.

Trenchless installation accommodates many Accelerated
Precast Construction attributes that DOTs and public works
agencies may wish to consider when faced with replacing
small and large culverts under heavily travelled transporta-
tion systems (road and rail). Jacking concrete pipe is not a
new concept, but the equipment used, construction tech-
niques, and quality of the concrete pipe are modernized and
competitive in cost in many situations where open cut is
considered the only construction method. Records suggest
that in the 1930s Northern Pacific (railway) standardized
the use of concrete jacking pipes with internal diameters
from 4 to 72 inches (100mm - 1800mm). Today, reinforced
concrete pipe 18 to 144 inches in diameter can be installed
using jacking installation procedures.

Pipe jacking is a trenchless technique for installing pipe-
lines and culverts without open-cutting the entire length
of the pipe run. Microtunneling is a jacking method using
remotely controlled equipment to install pipelines beneath
highways, railroads, runways, harbors, rivers, and environ-
mentally sensitive areas. Support at the excavation face is
a key feature of microtunneling, distinguishing it from tra-
ditional open-shield pipe-jacking. Concrete pipe producers
have the experience working with contractors, owners, and
design engineers to supply pipe and boxes that can be de-
signed for the loads and pressures required for a trenchless
installation. Staff are knowledgeable and product has been
improved through quality certifications of plants and prod-
ucts along with continuous education of industry personnel
in the details of design, inspection and proper installation
of these products.

Close coordination of responsibilities between the key
members of the project team will ease the complexities of
a trenchless installation. The contractor designs the jack-
ing pit, selects the excavation method and equipment,
elects jacking equipment, and schedules the operation. The
owner/engineer defines the intended use of the pipeline or
culvert, determines the pipe inside diameter, and designs
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the pipeline plan and profile. The concrete pipe producer
provides design data of the pipe (or boxes), produces the
product, and delivers according to the contractor’s sched-
ule.

The loads applied to the pipe during the jacking proce-
dure have two components: jacking force and earth load.
The jacking pressure is applied during installation mainly
at the periphery of the pipe. This load should be uniformly
distributed to prevent localized stresses which may lead
to failure at the applied area, due to concrete crushing. A
cushioning material should be used between the pipe seg-
ments to assist with distributing the jacking loads evenly
over the cross section of the pipe. The most common type
of material used is plywood and particle board 5/8 in. to 3/4
in. in thickness.

To move the pipe horizontally, jacking forces must over-
come the frictional force between the soil and the pipe.
Friction from pipe and liners is reduced with lubrication that
is designed into the installation methodology to accommo-
date soil type and lubricant loss to the soil. Lubrication of
the jacked pipe is accomplished mechanically by overboring
the excavated material.

lubrication socket

LUBRICATION PIPE

lubrication socket

Lubrication Sockets Location
(unless otherwise requested)
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Applications Benefits Limitations
(based on FHWA: Accelerated Bridge Design)

Pipelines beneath highways, Reduce construction time Coordination among the
railroads, runways, harbors, Reduce weather-related time delays contractor, owner/engineer and
rivers, and environmentally Reduce impact on road users producer of the jacking pipe
sensitive areas. Reduce environmental impact Direction change in shafts
Culverts Reduce impact in roadway alignment Friction from pipe and liners
Gas mains Can be utilized in most soil types

Watermains

Subways

Transmission ductwork
Sewer replacement and new
construction

When long jacking distances are required, higher concrete strengths, lubricants, and greater care are required.
Factors that can affect lubrication are: soil type; lubricant loss to soil; and mechanical means—overbore.

The earth loads imposed on the pipe have vertical and horizontal components which should be analyzed using na-
tional standards that account for all the components of the installation. The final condition of a jacked pipe is usually
treated in the same manner as a pipe installed in an embankment. Other loads applied to the system are: live loads;
dead load; fluid load; and additional earth fill or surface surcharge loads.

Concrete pipe producers understand that key elements of a trenchless installation include: the soil investigation;
proper design of the shield and selection of the tunneling machine; working shaft design; drive lengths; jacking and
friction loads; design of intermediate jacking stations; lubrication selection and port designs; surface equipment and

facilities; the design of the jacking pipe itself; and ground movement.
HILLSIDE

WORK PIT
AREA

EXISTING
CMP CULVERT

Concrete pipe plant facilities of the 21st century are designed for ultimate safety and ability to meet production
schedules that can accommodate various standard pipe and box sizes and strengths, along with special designs for
trenchless projects. Robotic and automated production equipment can quickly adapt to new technology. The concrete
pipe industry is prepared for change while the applied science of trenchless technology becomes more mainstream as
a modern pipeline and culvert installation method.

References:

Repair or Replacement - Band-Aids vs. Surgery, ACPA Resource, #Resource # 07-132 (02/13)
About Pipe Jacking

Pi kin Micr nnelin

Pipe Jacking in the USA: (pg. 47)

Concrete Design Manual: American Concrete Pipe Association, Irving, Texas

Concrete Pipe Technology Handbook: American Concrete Pipe Association, Irving, Texas

ASCE 27-00 - Standard Practice for Direct Design of Precast Concrete Pipe for Jacking in Trenchless Installations, Reston,
Virginia

ASCE 28-00 - Standard Practice for Direct Design of Precast Concrete Box Sections for Jacking in Trenchless Construction,
Reston, Virginia

Trenchless Construction Methods and Soil Compatibility Manual: The National Utility Contractors Association, Arlington, VA
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Storm Water Attenuation Becoming More Important
with Urbanization and Roadway Expansion

Hank Gottschalk, Concrete Pipe & Precast, LLC

The need for storm water attenuation is becom-
ing increasingly important as urbanization con-
tinues to increase impervious drainage surfaces
through the development and redevelopment of
residential, commercial, institutional and work-
place areas, and associated roadways. Combine
urbanization with the expensive costs associated
with servicing land, it is then easy to understand
why owners are relying more on the use of under-
ground storm water management systems. Storm
water attenuation structures, such as oversized
sections of storm sewer pipelines within a storm
drainage system, can hold and detain peak flows
during rain events and allow full use of the land
surface.

Improvements to Stringtown Road in Montgom-
ery County, MD included two under-ground storm
water attenuation systems as part of the storm wa-
ter drainage plan. Charles P. Johnson & Associates,
Inc. designed each of the two systems as 96-inch
diameter Class D25 reinforced concrete pipelines
meeting ASTM C361, including precast plugged
ends, pipe openings, and manhole tee fittings.

The Salem, VA facility of Concrete Pipe & Precast
produced the 96-inch diameter reinforced concrete
pipe (RCP), fittings, and plugged end sections for
the two systems. The north system consisted of 13
RCP sections (103.17 feet) and the south system
consisted of 9 RCP sections (71.0 feet) plus risers
to grade. Pipe and fittings were delivered with em-
bedded lifting devices, allowing Kinsley Construc-
tion to maneuver and install the heavy sections.

96-inch diameter Class D25 reinforced concrete
pipelines meeting ASTM C361.

) 8oy ‘—4 li".. - a ;

Page 6

Quick Notes

Who Owner: Montgomery County, MD

Project Engineer: Charles P. Johnson & Associates,
Inc.

General Contractor: Kinsley Construction, Inc.

Pipe Supplier: Goncrete Pipe & Precast, LLC

What Storm water attenuation structures.

Why Increased runoff with urban land development and
road construction.

When 2016

Where Stringtown Road in Montgomery County, MD

How Two systems: A north system consisting of 13 RCP

sections (103.17 feet) and a south system consisting
of 9 RCP sections (71.0 feet) plus risers to grade.

Kinsley Construction prepares to install a
section of 96-in. dia. RCP for the storm water
attenuation structure.

Hank Gottschalk; hgottschalk@concretepandp.com

Photos: Concrete Pipe & Precast, LLC
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Precast Concrete Products Accelerate
Highway 20 Construction in lowa

Bob Schaffler & Bill Adams, Sales Territory Managers, Hancock Concrete Products, LLC

Prqtf:ast cnncrete*hnx $'0
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Precast Innovations Accelerate Highway 20
Construction

Expansion of U.S. Highway 20 in northwest
Iowa from two lanes to four lanes had been
planned for decades. The cost to widen the high-
way was a reason for the delay of construction.
After a first letting of 9 miles in 2014 won by C.J.
Moyna & Sons Construction of Elkader, Iowa, Gov-
ernor Branstad signed a $0.10 per gallon increase
to the fuel tax on May 25, 2015. The new tax rev-
enue of approximately $200 Million accelerated
widening of the remaining 37 miles of the High-
way 20 expansion. Specifications allowing precast
concrete boxes and pipe for the remaining let-
tings expedited construction so that the widening
could be completed as planned.

CONCRETE PIPE NEWS Winter 2017

E e .
138-inch'span arch culvert pipe.
e

In a news article by Governor Branstad re-
sponding to where the additional gas tax money
would be used, he said, “"One road project that
could be accelerated because of the additional
gas tax revenue is the expansion of U.S. High-
way 20 in northwest Iowa from two lanes to four
lanes. The Iowa Department of Transportation is
currently working on a section of U.S. 20 between
Moville and Correctionville, leaving a 37-mile
stretch between Correctionville and Early. Once
the final piece is completed, U.S. Highway 20
will be a four-lane expressway from Sioux City to
Dubuque.” The approximate cost would be $290
Million, which would include grading and paving,
precast boxes, round pipe, and precast arches for
culverts.
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The Concrete Pipe Association of Iowa had
been meeting with the Iowa Department of Trans-
portation to draft specifications and standards for
precast concrete for as long as the widening was
being planned. Even though the IDOT specified
portions of the final alignment of the project cast-
in-place only (some long outlet flumes and tran-
sition sections), most of the drainage structures
were specified allowing precast alternates. IDOT's
Chief Engineer determined that precast box cul-
verts would be conducive to an accelerated con-
struction schedule. Ames Construction, Hancock
and IDOT worked to finalize a sound construction
strategy.

The initial 9-mile grading project had specified
cast-in-place only for nine box culverts crossing
the highway grade. A precast option was added to
all box culverts on subsequent projects because
of the speed of installation of precast. IDOT offi-
cials, including the Chief Engineer felt this would
help accelerate construction that had an October
2018 completion.

Ames Construction of Burnsville, Minnesota
won the largest contract of the 37-mile widening
with a bid of $62 Million, while C.]J. Moyna & Sons
Construction of Elkader, Iowa took the largest
number of the remaining contracts and Peterson
Contractors of Reinbeck, Iowa took one. The par-
ticipating contractors’ preference toward precast
concrete structures will be key in completing the
projects accelerated schedule. Ames Construc-
tion and C.J. Moyna offered extensive value engi-
neering proposals to turn cast-in-place to precast
whenever possible. This strategy proved invalu-
able by reducing the impact of record rainfall in
2016 that occurred during the prime construc-
tion period between April and November. Precast
concrete products from Hancock Concrete helped
keep all crews on schedule.

Bob Schaffler; Bob.schaffler@hancockconcrete.com
Bill Adams; Bill.adams@hancockconcrete.com

Photos: Hancock Concrete Products, LLC
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Quick Notes

Who Owner: lowa Department of Transportation
Project Engineer: lowa Department of
Transportation

Contractors: Ames Construction; C.J. Moyna &
Sons Construction; Peterson Contractors
Precast Supplier: Hancock Concrete Products,
LLC

What 37 miles of precast boxes, round pipe, and
precast arches for culverts.

Why Expansion of U.S. Highway 20 in northwest
lowa from two lanes to four lanes.

When 2014 - 2018

Where A 37-mile highway alignment between

Correctionville and Early, lowa.

How Open cut construction of precast concrete box
culverts.

| Cast-in-place inlet completed se;vel'al weeks after the
precast hoxes were installed. Equipment had heen
~_passing over the precast structure for weeks.

lowa Governor Terry E. Branstad signs 2016 Proclama-
tion declaring Concrete Pipe Week August 14 to 20.
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QCast-certified Boxes Used for
B.C. Culverts

Joel Shimozawa, P. Eng., Marketing Engineer, Langley Concrete Group

British Columbia’s Ministry of Transportation and
Infrastructure chose to realign a section of the #3
Provincial Highway between Hope and Princeton and
install precast concrete box culverts to improve road
safety and hydraulic capacity of a redesigned drain-
age system. The highway is a section of the Trans-
Canada Highway locally known as the Hope-Princeton
Highway. The mostly two-lane highway mainly follows
a mid-19th century gold rush trail that took its name
from the Crowsnest Pass; the location at which the
highway crosses the Continental Divide between Brit-
ish Columbia and Alberta.

Removal of S-curves required an extensive up-
grade to the stormwater and snowmelt conveyance
systems. Subsequently, precast box structures were
specified for box culverts designed to accommodate
increased flow and volume and the new alignment of
the drainage systems.

Langley Concrete Group (LCG) worked with R.F.
Binnie Consultants Inc. to provide the box designs.
Three box designs were prepared.

1. Less than 6m (20ft.) of cover
1.8m (6ft.) x 1.5m (5ft.) x 1.5m (5ft.) over 101m
(331feet).
2. 15m (<50ft.) of cover
2.4m (8ft.) x 1.5m (5ft.) over 95m (312 feet)
3. 22m (72ft.) of cover
2.4m (8ft.) x 1.5m (5ft.) over 76m (250 feet)
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Once the designs had been accepted, LCG pro-
duced all product under the QCast program of the
American Concrete Pipe Association to ensure qual-
ity products from the certified Chilliwack plant. The
QCast Plant Certification (qcast.org) is a voluntary
program to continue the advancement of quality in
the precast concrete pipe and products industry.

Emil Anderson Construction (EAC) Inc. installed
all sections and headwalls using LCG’s hydraulic box
puller. Use of the box puller homed all joints without
causing any damage to the structure or joints.

With a service life greater than 75 years, these
precast structures will contribute to a safe highway
through Crowsnest Pass and serve as a low main-
tenance component of the storm water conveyance
system that adds value the province’s critical infra-
structure assets.

Specially designed hox
culvert with 23 metres
of fill under Highway 3.




Joel Shimozawa, PEng.; jshimozawa@langleyconcretegroup.com

Photos: : Langley Concrete Group
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Owner: British Columbia Ministry of Transportation and Infrastructure
Project Engineer: R.F. Binnie Consultants Inc.
Contractor: Emil Anderson Construction (EAC) Inc.

Precast box structures for three precast concrete box culverts.

Improve highway safety and accommodate storm water and snowmelt flow and volume of new drainage alignment.

A section of the #3 Provincial Highway between Hope and Princeton, B.C.

Construction of three box culverts of varying lengths depths, and size.
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Precast Concrete Culverts are Critical
Infrastructure in North Dakota County

Richard Edgar, Sales Territory Managers, Hancock Concrete Products, LLC

With a small population of around 11,000, Walsh
County in North Dakota depends upon its network of
bridges and culverts crossing branches of multiple wa-
terways that drain toward the Red River, a major wa-
terway flowing northward into Canada. According to
local officials, residents and commerce cross all those
waterways with the help of more than 500 bridges,
240 of which are greater than 20 feet in length. The
Walsh County Highway Superintendent is responsible
for identifying bridges that require replacement, how-
ever, the North Dakota Transportation normally deter-
mines the timing of funding. In 2016, an 18-foot x
10-foot precast concrete twin cell culvert was funded
by a onetime funding bill and chosen by the County.

Local and state engineers have opted for precast
concrete products to construct structures that can re-
place bridges with less than 20-foot spans. Jon Marku-
sen of KL] Engineering stated; “When given a choice,
the County will choose precast concrete culverts since
the guard rails can be eliminated.” Hancock Concrete
Products has supplied contractors who have installed
numerous precast concrete structures throughout the
County.

The 18-foot x 10-foot precast concrete twin cell
culvert exemplifies the range of structures that can
be constructed with precast products to ensure public
safety and provide the public with critical infrastruc-
ture that will perform for the design life of the local
rural road or paved highway.

Hancock supplied Witzel Construction with 10
specially designed twin box sections for an 18-foot x
10-foot precast concrete twin cell culvert, 52 feet in

length. The twin cell structure was designed per AAS-
HTO - LRFD Bridge Design with ETCulvert, a culvert
design software. The precast wing walls of the culvert
were designed with precast anchors and footings to
complete the basic structural design. The concrete box
culvert carries a County road that is critical in provid-
ing a route to ship local farm products to market.

Installation of 12-foot x 10-foot twin-cell precast box sections

with specially-designed precast wingwalls with anchors.
?‘ , :’ - A — A —- -




Quick Notes
Who Owner: Walsh County, North Dakota Richard Edgar; richard.edgar@hancockconcrete.com
Project Engineer: KLJ
Contractor: Witzel Construction
Precast Supplier: Hancock Concrete Products,
LLC Photos: Hancock Concrete Products, LLC
What Several precast box culverts in Walsh County.
Why Aging infrastructure had to be replaced. N
When 2015-2016 ~ Click to leave a comment!
Where Walsh County, North Dakota
How Open cut construction of precast concrete box
culverts.

Installation of 18-foot x 10-foot twin-cell
precast box
| sections. The length of each section was

e—= reuced to lower the overall weight of each
J—\ precast section.

=l ¢ g

Site preparation prior to removal of the old
structure and installation of the twin cell
precast hox culvert.



Comparative Flammability
Demonstration October 21 2015
Unedited

This is an unedited demonstration of the com-
parative flammability of polypropylene pipe (PP),
reinforced concrete pipe (RCP), and high density
polyethylene pipe (HDPE). Dry hay is ignited in
three 18 in. by 18 in. pipes and allowed to burn.

Concrete First
A collage of concrete pipe and precast concrete
box applications.

Concrete Pipe: Rigid. Rugged.

Resilient

Video of the D-Load machine taking a pipe to
ultimate load conditions at the Geneva Pipe Salt
Lake plant. This is a 15-inch, Class III pipe that
was loaded to represent the loads that the pipe
will see in the field. The first crack didn’t appear
until well after the acceptable “0.01-inch D-Load”
was applied.

Video Features
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