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DESIGN

Nineteenth-century Howe Trusses
provide HS-20 load rating for
Nashia River span under
tonstruction in Pepperell, Moss,

By Pawd Fonrnier

historic timber-truss covered bridge
in Pepperell, Mass., wniil recemly
the state’s only such span open 10
Technology Transter ublic vehicular eraffic, is being

Expe replaced by one thar is ar once new and modern

yet fearures a 170-year-old strucrural design.

pg 12 S&R Corporation of Lowell, Mass., has an
$8 million conrract with the Massachuseus
Highway Department (MassHighway) 1o build
the replacenent for the Chester Waterous

Bridge, a wellknown but deterioraced land-

Temnporiry 206-foor by 15.foor Mabey Panel
ﬂndg\e ﬁr pca’rsmam mm’ wrilities is made of
ized steel ¢

mark spanning the Nashua River in the north- assembled o quola - SITE.K

central Bay State community. MassHighway

closed the bridge (aka Groton Street Bridge) in CONSTRUCT‘ON
April 2008 after determining the structure could no longer handle traffic, even as the generad ZONE
contractor was making phins 1o begin construcrion ac the site.

The bridge being replaced was actually a wider, wood and steel replica of an earlier authentic
amber covered bridge built in the late 1840s thar was operated and maintained over a cen-
tury until it was closed in the late 1950s. The replica, built in 1963, resembled an authenric

timber covered bridge with a Prate cruss span configuration but was sometimes referred 10 as a n the previous issue of chis maga
“doghouse” because it was set over a standard steel beam bridge. In other words, if the covered zine, John White intreduced him-
portion of the bridge — rool and walls - was to be lifted and removed, there would siill be 2 self and the new ACP publications.
bridge crossing che river. If you're a previous reader, I'm sure
that you noriced 3 lor of differences. We
1846 Trusses For Modemn Loads think thar these are improvements. For
The replacement, however, is the genuine thing — a timber covered bridge with a 94-foot  the past couple of years, the magazines
span thac inregrates Howe main trusses, roof russes and floor beams into a single structural were not what you were used i reading

entity, Invented and paented in 1840 by William Howe. an American architect born in
Spencer, Mass., the Howe truss bears che roof and Hoor beam loads. It incorporates timber top
and bottom chords, crisscrossing timber diagonal members called struts and counter braces,
wood verticals and post-tensioned vertical sieel rods. Faatissn oz |
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According o HDR, a nationwide consulung firm whose
Boston office designed the Pepperell covered bridge, the
disgonal struts carry primary compression loads while
the vertical sods and bearing plates cause the diagonal
counter braces, usually members in tension. 10 remain
in compression under moving (traffic) loads. [n 2 nod 10
modern construction techniques, the trusses will be made
of glulams - engineered glued laminated wood - instead
of solid timbers, and are capable of handling HS-20
vehicle Jonds.

The Howe truss design for the Pepperell bridge is simi-
lar to the one used for the Bissell Bridge over Mill Brook
in Charlemont. Mass., a 60-year-old covered bridge that
recently underwent 33 million in rehab work, Northern
Construction was the general consracror for the work,
with HDR involved in early concepual designs and Fay,
Spofford & Thorndike, LLC of Burlingron, Mass., pro-
viding the final design. The work included adding crash-
tested Lridge rails and srracural improvements 1o meet
maodern load requirements.

Bissell Bridge was officially reopened in May 2009 and
replaced the Tepperell span as the only covered bridge in
Massachusers open to vehicular mraffic. However, it will
have 1o share the disrinction when the new Waterous
Bridge has been complered,

Getting Started
S&R Corporation began construciion on the Pepperell
project in February 2008 with site prepararion work thar
involved tree clearing, delivery of equiptyent and serting
up office trailers for the contracror and MassHighway. Key
project field personnel are S&R job superintendent Jody
Prevost, and MassHighway resident engineer Fred Stacy
1ogether with assistant resident engineer Dennis Cansy.
As pare of the initial work, Narional Grid had to relo-
cate irs 70,000-volt clectric transmission line thar crossed

Lefiz S&R Corporntion extriaces cafferdam sheespile and works
on aburments for new covered bridge over Nashua River in
Fepperell. Mass.
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NEW COVERED BRIDGE HAS 1840 DESIGN

Al heavy lifting at sbe job it handled by general
contaiciors B2-ton capacity HC-218 Link-Belt
darmce-boosr crane.

the river directly over the bridge site to a new alignment
about 200 feer downsream  In addition, a temporary
bridge was erecied 10 accommodare local residents and
carry relocated water and gas lines,

Temporary Span With WWII Roots

Subconiractor Saugus Construcrion of Georgetown,
Mass., erected the tenyporary pedesrianfurility bridge, a
206-foor by 15-loor-wide Mabey Panel Bridge, This type
of bridge has its roots in the Bailey Bridge, a temporary
span made of prefabricated parts that was designed due-
ing Wortd War Il for quick assembling using hand taols.
Brirish engineer Sir D. Coleman Bailey designed the tem-
porary bridge, which was employed by the Allies 1o carry
troops, vehicles, weapons and various military supplies
across ravines, rivers, roads and other impediments.

Manulacrured by Mabey Bridpe & Shore Inc., Mabey
Tanel Bridges are used on consrmuction projects, in emergen-
cies, and sometimes are left in place permanently as pedes-
srian walkways and even highway bridges. They're made of
pre-engineered, standardized, galvanized sicel panels that are
usually bolted, pinned or climped together to form two our-
side longirudinal girders. Floor beams are placed rransversely
berween girders ar the joints and midpoines of the panels.
with prefabricated floor plases ser on the Aoor beams,

Mabey teucked the 15-foot panels for the remporary
bridge to the job site where Saugus Construction assem-
liled the componenis and launched the span wich the as-
sistance of a hydraulic crane. The Georgetown contractor
will dismantle and remove the Mabey bridge when i is
no longer needed, and is alse responsible for erecring stcel
beams for the bridge’s nvo approach spans. Steel for the
approaches was fabricared by L.B. Foster-Precise Fabricar-
ing, also of Georgetown.

With the completion of the remparary pedestrianfuril-
ity bridge, S&R demolished and removed the old bridge.

A Volatile River
Two new, casi-in-place concrete river piers will sup-
pore the bridge, replicing the old stone piers thar were
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Aboie: Note crisscrossed struss and counter bnaces of Houwse Trusses,
wrich are being fabricated by Una-Lam and will be shipped 1o jok
in pieves. (Dnewing courtesy HDR consulting firm)
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demolished. Workers added architeciural granite stone w
the exterior of the piers 10 produce an aesthetically pleas-
ing facade. Pier work was challenging due ta the volarile
nature of the Nashua River,

The Nashua River Watershed bas a drainage area of
approximately 538 square miles, with the river Aowing
north from its impoundment ar che Wachusen: Reservoir
through 31 communities in norch-central Massachusents
and New Hampshire. During its 56-mile wrek, the river
picks up water Rows from six ather rivers before emprying
into the Merrimack River in Nashua. In the event of a sig-
nificant rinstorm, given the size of the watershed and the
contribution of other watercourses, the kevel of the river at
the Pepperell bridge site can rise surprisingly fast.

For example, hydrograph readings at an observation
station of the U.S. Geological Survey near the site of the
Pepperell bridge indicate the gauge heighc water level on
July | ac 0000 hours was 4.31 fect and the stream fAow
was 1,160 cubic feer per second. Just 72 hours later, on
July 4 21 00.00 hours, che gauge height was 7.7% feet and
the siream flow was 3,590 feer. Thar's a difference of abour
3.5 feex in the water level and more than 2,400 cubsic feet
per second in the volume of flow. (USGS indicates flood
stage ar a gauge height of 8 feet for the area.)

“It can be a violent river. Wirh just an inch of rain the
water level comes up fast,” observed S&R job superinten-
denr Prevost. In the event of a cloudburst, personnel have
10 work quickly 10 imake sure no equipment is inundared.

Trrin Piers, Different Footings

The riverbed geolopy is also uneven in nature,

Solid ledge underlies the northern pier site, so the con-
crete footing was ¢ast directly on rock, with drilled and
grouted rock bolts ancharing the structure. In conrrast,

Cranr bowrers an exenicred
pile during remoral of
cofferdazm for soush pier.
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New Bngland Constrmetion

Aggregase Indusiries nipplies 5000 pat ready piix as workers place comersee for abutment wing wall.

the scil beneath the site of the south pier called for the
installation of driven bartered H-piles, And 1o protect the
area around the pier from erosion due to river current, a
10-foor by 6.5-foor bulwark of riprap. modified rockhll
and crushed sione was created nexi to the prer footing. To
allow pier formwork and con-
crete placement to fake place,
the contractor built a coffer-
dam of sheepiling.

‘The alignment and  abuc-
ments of the old bridge have
been rerained, bur crews did
lop off the 1op two feet of the
abwments and replaced rhem
with new concrete. After the
concreie cured, they installed
new beam sears.

Factory-Made,
Shipped In Pieces

The new rimber bridge is be-
ing fabricated and fully assem-
bled by WUnadilla Laminared
Products {(Una-Lan) at its fac
tory in New York. During the
fabrication process, Una-Lans
template department employ-
ees first create a full-scale ply-
wood mock-up of the glued
laminated piece being pro-
duced. Using the project’s shop
drawings, they mark connec-
tion holes and curs 1o be made
by finishing after the material
is glued.

For the Wawerous Bridge
Una-Lam has created many
templates including those for
the  92-foor-long,  21-lpor-
deep Howe trusses, the main
structural elements thar shoul-
der the dead and live loads
of the Aoor beams and roof.

According 1o Lna-Lam engineer Rik Vandermeulen, all
of the main struciural elemenss are made of glulams. He
nored tha the bottom chords consist of three separate
lengghs of 10.5-inch by 19.5-inch glulams, while the top
chords are comprised of three 10.5-inch by 15-1/8-inch
glulams,

COnce they complete and inspece the bridge, Una-Lam
employees will disassemble the structure and ship the sec.
tions on fAatbed trailers to the job site where S&R con-
struction workers will re-assenible the bridge.

The new DPepperell covered bridge is expecred to be
finished in October 2009, @

Worker wearing flosation vest for protection in volarile river
disconnecs theet pile from ICE 288 vibntrory extrietor.
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