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1.0 INTRODUCTION
1.1 Historic Structure Report Overview

Stark Covered Bridge is a two span wood Paddleford Trussembieidge located in Stark village
center in the Town of Stark. (see Figures 1 and 2).rhiesaNorthside Road over the Upper
Ammonoosuc River and remains in service, posted at X0 Tame bridge is listed on the NHDOT
municipal bridge redlist due to its deteriorated condition.

In 2009 the Town of Stark and NHDOT prepared and submitted @vidation to the Federal
Highway Administration (FHWA) for d@National Historic Covered Bridge Preservation Project
(NHCBPP)grant for the rehabilitation of Stark Covered Bridgee Tdllowing project purpose and
need is adapted from that application. Upon receiving @ofigrant approval the Town requested
qualifications from engineering firms to design the rditation repairs and improvements. The firm
of H.E. Bergeron of Conway, NH was selected by thentm 2011. HEB contracted with Historic
Documentation Company, Inc. (HDC) to prepare this refmodssist the information needs of the
Section 106 permitting process.

The purpose of this report is to provide the informatinrthe history and physical condition of the
bridge necessary to make informed decisions regardinghhBeilitation of the structure. The report
identifies the character defining features of the histbridge, the rehabilitation treatments they
require, and the effects of those treatments on #terlual integrity of those features. The report
compiles or summarizes the other historical, inspeeti@ engineering studies and reports pertaining
to the Stark Covered Bridge conducted to date. The reparpregared by Richard M. Casella,
Architectural and Engineering Historian with Historioémentation Company, Inc.

1.2 Bridge Rehabilitation Project Overview
Structural Condition of Bridge

Overall, Stark Covered Bridge is in poor condition anchéed of a complete rehabilitation.
According to the NHDOT Bridge Inspection Report of 10 Septsri010 , Stark Covered Bridge is
classified in the FHWA National Bridge Inventory asfSturally Deficient with a Sufficiency Rating
of 22.2 percent and as such is listed on the NHDOT Munideallist” Without immediate
maintenance of the structural support elements (steergiand timber stringers) they will continue
to deteriorate resulting in a downgrade of the live loastipg and eventual closing of the bridge.

The full rehabilitation will need to include a new waslthke roof, new interior bridge decking and
sidewalk decking, repairs to steel and timber stringens, earing devices, reconstruction of
abutment bridge seats, repairs to the north abutmené sieeastwall and northwest wingwall.

! Federal Sufficiency Rating (FSR)measures thetgloilithe bridge to remain in service using a folarnf weighted
variables: including the structural condition of thridge (55%); serviceability and obsolescenceifag30%) that
include traffic volumes, number of lanes, road hdtclearances; and the importance of the bridgeafiional security
and public use (15%).
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Further improvements will include new lighting and instt&din of fire detection and fire prevention
measures to meet funding grant requirements. A more detddscription of the proposed
rehabilitation is contained in Section 3 below, andtamed in the inspection report entitled
Engineering Study of the Northside Road Bridge #115/091 over the Upper Ammona@suc Ri
Located in Stark, New Hampshire, June, 2@i8pared by H.E. Bergeron Engineers, Inc (HEB) for
the Town of Stark.

Transportation Importancé

Stark Covered Bridge is an important transportation timktlie Town of Stark. Since the Upper
Ammonoosuc River divides the Town, the bridge connéetadrth side (North Road to the NW of
the River) and south side (NH Route 110 to the SE of ther)Rof the Town in the heart of the

Village. If this bridge were closed, a 4%2-mile detour wdwddimposed on travelers, police, and
emergency services, adding significant emergency respiorse

Cultural and Economic Importance

The site of the Stark Covered Bridge is a popular locdtiophotographers, artists and covered
bridge enthusiasts. The truly picturesque setting, witbridge in the background of a typical 19th
century New England Village Center, is one of the rpbstographed locations in the State. Pictures
of the Stark Covered Bridge have appeared in books, tmeaghzines, newspapers, calendars,
puzzles, and on collectables and mementos, clearly dgrating its importance to the State of New
Hampshire as a whole and specifically to the commudythese reasons, the Stark Covered Bridge
contributes significantly to the local economy. Theered bridge enthusiasts, tourists, artists, and
photographers that make the Town of Stark and the bridgstaation, also purchase goods and
services during their visits, which adds to and supportta economy.

Project Goal

The project goal is to rehabilitate the bridge and raairthe current 10-ton load capacity so that it
can continue to serve the transportation needs dd¢hécommunity. This project will also enable
the Stark Covered Bridge to continue as a significantvagldknown historic attraction for the
enjoyment and benefit of tourists, residents, locahlesses, and the community as a whole.

2 Taken from théNational Historic Covered Bridge Preservation Pretj@NHCBPP) Grant Application for Stark
Covered Bridge, 2009.
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2.0 HISTORICAL & DESCRIPTIVE INFORMATION
2.1 Chronological History of Events Associated with Bridge

The town of Stark was originally part of the territoxymed Percy, granted in 1774 by Governor
John Wentworth to Jacob Walden and others. In 1787 tvgenpersons had agreed to settle in a
town to be established and Caleb Smith and Jacob Tedladreed to build a saw and gristmill there.
The town of Percy was incorporated in 1795 and grew frpopalation of 140 in 1800, to 284 in
1830. In 1832 the name of the town was changed from PieiStat&, in honor of General John
Stark (1728-1822), the revolutionary war hero from Londondgeny Hampshiré.

The town is bisected east to west by the Upper Ammeumo&iver and most settlement and
development occurred along the watercourse and streadingyfée as shown on the 1861 Walling
map of the town (see Figure 1). The completion of tit@nfic and St. Lawrence Railroad in 1853
through Stark along the north side of the Ammonoosuc Rms immediately followed by further
development of the town.

Figur 1: Walling, H.F. "Map of Coos County, Nehlre" New York:
Smith, Mason & Co., 1861.

% For additional information see: New Hampshirei§ion of Historical Resources Area Form "SK - Stadwn
Project Area. "Prepared by Lynne E. Monroe, etJahuary 1998.
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The Union Church in Stark, which stands at the soutiaece to Stark Covered Bridge, was built in
1853 (see Figure 2). Population grew from 48 in 1790, to 418 in 1850, to 3840, and to 690 in
1880. Timber products were the primary commodity and by 188& tinere two mills producing
large quantities of dimension lumber: "Dole & Stewartraped with steam and waterpower at Stark
station producing dimension lumber, laths, shingles, ategrels and pickets to the amount of
7,000,000 feet annually; Milan Steam Mills (F.A. Pitcherpfduced] dimension lumber, laths, clap-
boards and pickets, 5,000,000 feet per anrfum."

L g A .. Theizs Ly _— |
n Church and Stark Covered dridundated, Stark Town Hall photo

Figure 2: Stark Unid
collection)

The date and location of the first bridge over the Amomsuc could not be determined but
according to the 1888 History of Coos County one evidertsted in 1846 at the time the town hall
was erected:

"At the annual meeting in 1846 it was voted todbaitown-house "near the bridge on the south
road, near Clifford Cole Jrs;" the site to be gelddy a committee of nine - one from each
highway district - Daniel Rowell, Solomon Cole, ddlassuere, Abiathar Pike, Ezra Hinds,
Weeden Cole, Moses Jackson, John Roberts, andaJbshn, and $300 voted for the purpose.
The neat and commodious town hall on its pleasdoation was the outgrowth of this
movement. *®

According to the National Register Nomination Form pregan 1979, the first bridge was "a
floating bridge positioned a short distance eastward (uprive

4 Drew, Georgia MHistory of Coos County, New Hampshiggracuse NY: W.A. Fergusson & Co., 1888. p. 562.
5 .

Ibid.
® Deborah Joyce. "Stark Covered Bridge National &egiForm. August 1979. On file at New Hampshireighn of
Historical Resources, Concord. Joyce does noteféggences for her information.
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Mrs. Raymond Stuart provided the following history inaaticle entitled "Stark Covered Bridge,"
published in July 1947 issue Heéw Hampshire Highways Magazihe

The first bridge across the Ammonoosuc River imBias situated above the church. In 1857
this was replaced with a new covered edifice, égihot where the bridge now stands. Captain
Richardson of Groveton, a veteran bridge-buildén Wiidges in Groveton and Guildhall to his
credit, was chosen to superintend the operatiomuitethe bridge much as we see it now, but
with a center pier, which later proved to be impicad.

In the spring of 1895 ice and logs jammed againstgier, lifted the structure from its
foundation, and deposited it in Darwin Cole's figlthny feet downstream. Mr. Levi Abbott,
one of Stark's oldest living residents, with a coffive men, returned the bridge to its site. This
was done in a unigue manner. As the timbers werngally unharmed, the entire structure was
sawed into sections, loaded onto wagons and haalek

The work of rebuilding was done under the leadershiMr. Osgood, from Colebrook. One
great change was made at this time when the gaistavas omitted and arches, extending from
one side of the bridge to the other, used for sttppo this time an immense boulder on the
upper side was blasted out and the stone useddndcethe abutments. The work was done
mostly by local boys and men; among these was Mit.Bfery, now active and able at 81
years of age. Until recently, the painstaking ladfahose people paid well in service, but time
and weather has taken its toll and extensive repaireplacement has become necessary.

The National Register Nomination version provides aalugti details:

The bridge was originally built as a 2-span Paddtefruss; but in 1890 (1895, according to
one reference) a spring freshet tore away the cpigeand carried the bridge downstream,
where it is said to have been saved by being sdaiggdebris. The stone abutments were
reconstructed and the bridge was hauled back drid ptace again. At that time laminated
arches were introduced to eliminate the need af¢her pier, which was considered a source of
danger during floods.

The Stark Annual Town Report for 1895 shows that the Tuaich$1979.33 for "Cost of bridge and
abutements at Stark VillagéThis information confirms parts of the above accetinat in 1895 the
bridge was washed off its abutments, dragged back and rédedermhe repair cost was the largest
expenditure of the year, exceeding the entire school bofi§&679.68, and amounting to nearly 25
percent of the total town budget. As one would expectptlge was one of, if not the, most
important asset of the town.

The Town Reports do not show any specific expendituréhobridge again until 1919 when the
following payments, totalizing $298.51, were listed under dalimg "Stark Bridge":

" Mrs. Raymond Stuart, "Stark Covered Bridge." Néampshire Highways Magazine [Published by N.H. GRodds
Assaociation, Inc. Concord]. July 1947, p. 6. Ndtaee originalNew Hampshire Highwaysas published by the New
Hampshire Highway Department from 1922 until 193%wit was cut from the budget. In 1946, the N.Ho&GRoads
Association assumed republication of the magakinelpse cooperation with the State Highway Departin

8 Annual Report of the Town Officers to the CitizehStark, N.H. For the year ending February 15, 8%ncaster,
N.H.: Printed at the Office of the Coos County Derap, 1897, p.2. [Hereafter cited as Stark Annwegddrt]. The New
Hampshire State Library holding of Stark Annual ToReports begins with the 1895 report.

Historic Documentation Company, Inc., June 2012 Page 6



Stark Covered Bridge Historic Structure Report

L.P. Abbott $5.48
Mathew Smith 150.00
L.P. Abbott 40.11
Mathew Smith 102.92

The 1919 work was apparently a lead-up to much more exteepiaes that were done in 1920 as
shown below in a clip from the Annual Report for thaar:

STARK BRIDGE
Nails and spikes:

&. W. Kimball $22.82
Newell Brothers 13.01
Lumber: i
L. C. Baldwin $5.73
Paul R. Cole 290.70
S. R. Veazie . 844
Mratthew Smith 2.24
Rods and bolts: .
Groveton Paper Co., Inec. $63.48
Sawing shingles: _
L. P. Abbott v $165.86
Labor:
Gilbert Rogers $249.00
‘Willis Abbott 144.00
S. R. Veazie’ 70.00
Matthew Smith 8.50
$1,043.78.

The next entry in the Town Reports for "Stark Bridgefor 1929 when the following expenditures
were recorded:

S.R Veazie, planking Stark bridge $5.25
Walter Perkins, planking Stark bridge 5.25
Groveton Paper Co., lumber, Stark bridge 177.40

Paul Cole, trucking, Stark bridge 22.50
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Figure 3: Early 20th century view (ca. 1925) ofthagnd of Stark bridge (Source: Collection of tregibhal Society for
the Preservation of Covered Bridges).

- — F— e ——

- e i o e e
Figure 4: Early 20th century view (ca. 1925) of ineevation of Stark Bridge before bridge begargsapin the
1930s.Note missing siding boards. (Source: Coliaati the National Society for the Preservatio€o¥ered Bridges).
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Figure 5: Erlyt cey W (undatedi of welstation of Stark g Not replaemt obimig siding
boards seen in Figure 4 above. (Source: Colledfitime National Society for the Preservation of &@ed Bridges).

According to the National Register Form, "The bridgeaiaed intact until 1938, when the arches
were repaired; but they subsequently began to sag, and in i&#parary center pier of wood was
introduced.” The Town Reports do not contain any speefierence to these repairs, however they
may have been done under the Road Agent account thahdbefien specify what project the
various payments of labor and materials are for.

On 17 September 1941 the New Hampshire Highway Departmpattesl Stark Covered Bridge in
the course of the Department's first statewide inspeetnd inventory of bridges. A bridge inventory
card was prepared that included a data sheet, field sketdhrae photo (see Figures 6-10). The
added arch is visible in the photos. The condition efifidge was noted on the card as follows:

General condition fair. Chord wood pin connecteth\witt joints. Bottom chord has
5"+ sag. The trusses are reinforced by newly congtduatches; laminated 2x10, 12
pcs @ crown; 13 pcs @ haunch. Arches are out @fdivd as lower chord is in poor
shape, nearly all stress is taken in hanger ragsimgarch to sag badly + is nowhere a
true arch.

The note made on the card, "recently constructed drsbems to coincide with the statement made
in the National Register Form, noted above, thaatbkes were rebuilt in 1938. Perhaps they were
so extensively rebuilt or replaced that they appearedtasly new and recent construction, and the
inspector was unaware that previous arches existed.
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Figure 7: Bridge Inventory Card, sketch sheeedi@/17/41.
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Figuqré 8: Bridge Inventory Card Photo, 1941. Fég8r Bridge Inventory Card Photo, 1941.

N

Fiure 10: Bridge Inventory Card Photo, 1941.
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In 1945 the town voted on the warrant question "to réisestm of $1800, the probable cost of
building a concrete pier under the existing Covered Woodeg®in Stark." The warrant was
defeated and the following year the question put beforedtees was simply "To see what action the
Town will take in regards to the Covered Bridge in Staitlade and raise money for samé."

The outcome of the question is not contained in tha t@ports, but apparently Senator Cummings
of District 2 was asked by the town to submit a joggtalution to the Legislature ordering the state
Highway Department to repair the bridge, due to its hesband recreational value to the state. The
resolution, reproduced below, was passed.

SENATE JOINT RESOLUTION, NO. 9
Introduced by Senator Cummings of District No. 2
(Referred to the Committee on Public Improvements)

STATE OF NEW HAMPSHIRE

SENATE

In the year of our Lord
One thousand nine hundred and forty-seven

JOINT RESOLUTION

Relative to Repairs to a Covered Bridge in the Town
of Stark.

Whereas, there is at present an old covered bridge
on a Class V road near the church in the town of
Stark; and

Whereas, said bridge is of historic value and an
asset to the state from a recreational standpoint, now
therefore

Resolved by the Senate and House of Representatives
in General Court convened:

1 That the state highway department is authorized
2 to expend from funds of the department such sum
3 as represents fifty-five per cent of the cost of re-
4 pairs to the before mentioned bridge, provided
5 that the total cost of said repairs shall not exceed
6 the sum of eleven thousand dollars, and provided
7 further that the town of Stark shall appropriate
8 sufficient money to cover forty-five per cent of the

9 said costs.

In August 1948, New Hampshire Highway Department Bridge Divisiogineer Lester W. Holt,
prepared plans for the reinforced concrete pier to beglacder the bridge at mid-span. Plans were
approved by Harold E. Langley, State Bridge Engineer, ana¥g 14, 1949. The project was
designated "Stark Legislative Special’ No. T-1374 and thenatigians for the pier are on file at
NHDOT, Plan File Number 2-11-2-13 (see Appendix A). The cateqgpier, which remains in service

° Stark Annual Report for the year(s) ending DecemBie 1945, p. 9, and 1946, p. 4.
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today in unaltered condition, was constructed in 1948 acaptdia note added to the bridge card:
"New Pier Constructed, 1948." Among the "General Noteshemplan is the requirement that "The
bridge shall be jacked up to provide 3" of camber at Céntpr line] of pier." The effect of the
jacking can be seen in the deformation of the arcloime of the before and after photos below.

(=3

Figure 11: Photo dated August 28, 1948, just gdaonstruction of the center concrete pier (SauCodlection of the

National Society for the Preservation of Covereidigges).
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Wﬂ]m, . i :

Figure: Photo dated Aust 28, 198, prior testrmiction of pler“. the sag in bridge seen inrtaway guardrail.
(Source: Collection of the National Society for freservation of Covered Bridges).

NO
TRUCKS

Figure 13: Photo dated August 28, 1948, prior twstrmiction of pier. Note deformed arch. (Sourcdlegton of the
National Society for the Preservation of Covereidiggs).
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: &
Starck NH.

\A

Figure 14: Photo of south end of bridge, 1938. Naitesing sidewalk posts and railing on upstreara.gi8ource:
Collection of the National Society for the Pres¢inraof Covered Bridges).

Figure 15: Photo of downstream side of bridge act®50. New pier supporting bridge visible undenaoeed siding.
(Source: Collection of the National Society for Breservation of Covered Bridges).
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e StorkNH.
Figure 16: Photo of upstream side of bridge, cir@&0. New pier supporting bridge visible under reeubsiding.
(Source: Collection of the National Society for Breservation of Covered Bridges).

Figure 17: NHHD Bridge Inventory Card photo dai&$1 showing new pier built in 1948 and wood éﬁ(ﬂad and
slightly less deformed than seen in Figure 13.
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Srark NH.

i
Figure 18: Photo of arch and sidewalk, circa 1g50urce: Collection of the National
Society for the Preservation of Covered Bridges).
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In 1951, Harold E. Langley, Bridge Engineer for the New HénpsHighway Department,
discussed several covered bridges in which he was irtjoha@uding the Stark Covered Bridge, in a
talk before the Society for the Preservation of CedeBridges? In his presentation, Langley
"discussed the causes for bridge deterioration, the nieaamedy it, and the numerous problems
involved when old bridges are subjected to modem heaffig tra*

Langley made general several points relevant to aérealvbridges which are reproduced in full
below for the insight they provide on the engineer'spmstive of covered bridge problems at that
time.
» Covered bridges are [often] neglected by the tamti they get into such a state of disrepair that
communities are no longer able to afford to putrtireshape... they call for help from the state,
and the state engineer inspects them and veryledténds it necessary to condemn bridges that
could easily be saved if given earlier attention...
» The weak point in most of the old covered bridgeshe floor system. This often deteriorates
because the side covering of the bridge is negleatlowing rain to pelt through on to the floor.
In almost any old bridge, there is an inch or mafraccumulated dust and dirt. When this is
dampened by rain, decay sets in.
» The engineer sometimes finds floors weakened bed¢aasowns, in repairing, have turned the floor
beams over instead of replacing them. In lookingrmuble, he examines the floor and bottom
chord first, and especially the condition of tHessivhich may carry decay to the chord.
» Occasionally trouble is found in the "trunnels",vavoden pegs, that hold the parts of a bridge
together. Dry rot may appear in the center of ihelp replacing these, a new type of steel ring,
known as a Teco Connector, is sometimes usedisTfisconstructed that the holes do not grow
longer and larger, as with a simple steel pin dried out for the purpose, and the stresses and
strains of moving traffic are less liable to dauiyjto the members.

The following sections of the article pertain to Layg comments on Stark Covered Bridge:

The speaker told an amusing tale about the brid§&aak, where he was called more than ten years
ago. This is now a one-span structure. At that finveas of such peculiar construction, with
numbers of apparently useless parts, that he hegeander what had happened to it. After making
inquiries, he learned from an elderly man thatitfigge was originally of two spans. During a flood,
the center pier had washed out and the bridgelbatbfi downstream. The town had then hired a
carpenter to take it apart and move it back. Thiglid, but, not wishing to build a new pier, he
reconstructed the bridge as a one-span affairngdtie superfluous parts according to his own
fancy.

The bridge, of course, had a sag in the bottondchibwas estimated that a pier could be built and
the bridge made over for $11,000. The needed &igisl was not voted until two years later.
Meanwhile costs had begun to rise. Neverthelessytirk was begun. The engineers ran into
trouble before the pier was finished, as a suppypsetld bed of gravel in the river proved to have
shifting sands beneath. By the time, the pier wals, Imore than half the money had been expended,
and an extra appropriation of $2500 had to bedas&8000 in the end.

10 Talk by H.E. Langley, March 27, 1951." Society fbe Preservation of Covered Bridges, Bulletin KidXerox
copy of article with no date or publisher]. On ieNHDHR, Concord.
11 H

Ibid.
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In 1952 the town voted in favor of Warrant Article 17 piartg to Stark Bridge:

To raise the sum of 4,650 to complete the recoatsbruof Stark Covered Bridge in the following
manner: Four lines of steel beams placed insidestrsting wood trusses and supporting a treated
wood floor to provide a safe live load capacityifteen tons. The lower chord would be fastened to
the exterior steel stringers to provide laterabtity and the roof would also be repaired. Thaltobst

of this work and also the cost of the pier alreegimpleted would amount to $24,000. The town's
share would be 40% or $9600 and the state's siéteoB $14,400. Under the legislative act, the
town's share was $4,950. The additional cost toaiva would be $4,650. If the town will provide
this amount together with the unexpended balancg2¢f00 or a total of $7,350, the state will
contribute the balance. " (1952 Stark Annual Repfixiote: The $7,350 was appropriated and paid to
the state in 1954 (AR 1954 p. 17).

In 1953, with the approval from the town to share tha obsepairs now in hand, the New
Hampshire Highway Department prepared two sheets of sefr@wings (Plan File No. 3-4-1-14;
see Appendix A. The repairs were designed by Harold E. &anglNovember 15, 1953 and drawn
by Robert J. Prowse on January 20, 1954. Langley and Pnverge probably the two most
accomplished engineers in the department at the timmglgyaserved as the state Bridge Engineer
1942 to 1961; Prowse served as state Bridge Engineer from 1968 tah86Q¥ not apparent why
the two took responsibility for the project other thiay simply wanted to.

The structural engineering design aspect of the work Weisvedy straightforward, consisting of
constructing a simple steel I-beam stringer span ingitteecexisting wood trusses to carry the live
traffic loads. The execution of the work, however,chitwas to be undertaken by the NHHD bridge
construction and maintenance force, did require somercknnking. The detailed "suggested
construction sequence” that was included on the plangydeped below, identifies the major
elements of the work and gives an appreciation of theptaxity of the project.

T EGESTED | CONSTRUCTION TEQUENCE

- Lermove ex/siing arches. .
Lemove rop Ffve /oyers of ew:s//ny. Jolark, . .
Lermove seckons of ex/skhng eor of abutiments oo jorer
Construct bridbe  seafs. ,
Tove new W stringers opfe exishng Flecr .
_Mew afingens fo ‘/'e.-a:yan.é/czc;ézhy prph enof/;r/; Ao ofecr exishing Hoor
—instel/ . 2EY bearms ol fackimy pomls iaicates abore
L ArSA S _Hercks ond posHs neor pane! pemnfs ard Fake SPrai,
shall | Femmporory . brazcing
B Enove eI shing. betorm choros . )
2. ek /?’u::est‘/nzz oraper verkicol alipmnment allowirg for nof mere than Eleamber i ach
(2 Bernen bekom chordd. . pan.
/3. Ir5tal/ Fee connmections T/ or bekerr chords
i kge‘mowe,éarc)@ pa.si’r .an;r; . /.5,”’(.7..; beoims,
/5. Bermove - botforroe o ©xrstn =1 ;
16, Weld G shitener plares .5'/‘/2‘7? exfarior sAinvers Fo march with T7s
LT Prmve pew SAINQERs it ol oossiiorm
18, stall members B/ ;
18 Wl fees T/ Fo. S/ ond encl of members &/ Fo stringerss \
2. Cormplade. Foor sidewalk, backwoalls and foof i
\

SR BN NN

Most if not all of the work and materials from the 19%hgley-Prowse rehab of the Stark bridge
survive today. More detailed information on the speef@ments of the work is provided in the
sections below.
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Figure 19: Stark Bridge on coverdéw Hampshire Highways Magazine

In 1955 the bridge appeared on the cover of the Februaryaédlesv Hampshire Highways (see
Figure 19) with the following note on page 2: "Stark covérgbe has undergone an engineering
operation. Strengthened by concealed steel beam8 rémain with us as an example of a page from
the past and a priceless scenic attraction."”

Inthe Town Report for 1961, it was noted that Albertdiate was paid $100.06 for "Painting Stark
Bridge". No further details on that work was obtained.

In the late 1970s Deborah Joyce, Town of Stark Selecanptook up the cause to recognize and
protect Stark Covered bridge by having it listed in thedwal Register of Historic Places. Seeking

funds to hire a professional consultant to prepare aditmation form met with resistance by the

Town as serving no useful purpose. Taxpayers were gergpplysed to spending even minor sums
for repairs to the structure.

Selectwoman Joyce then undertook the task herself papng the National Register Nomination
Form for the Stark Covered Bridge and in August 1979 submiteedaimpleted form to the state
Historic Preservation Office. On 14 October 1980, theéeSthstoric Preservation Officer George
Gilman found the bridge to be eligible under state-legalfccance, and on 1 December 1980 it was
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listed in the National Registér.

In February 1981, right on the heels of her successfubhltiRegister listing of the bridge,
Selectwoman Joyce applied to the Historic Preservaifbee "for two Consultant Service Grants,
for the engineering/feasibility studies, for rehaldiida of the Stark Covered Bridge and the Crystal
Bridge, both in Stark, New Hampshiré&."Joyce had also taken a liking to the Crystal Bridd®09
steel truss bridge located upriver from the Stark Coverety®that was in need of repair.

The Town was granted two 500-dollar Consultant Servicat§raut ultimately used only one to
hire Milton S. Graton who agreed to evaluate and prawdabilitation recommendations on both
bridges for the $500.

In 1981 the town voted and approved the withdrawal of $7,500tfrei@apital Reserve Fund, and

the $3,000 from the Revenue Sharing Fund for a total of $10,38®ueed for the replacement of
the roof of the bridge and other repairs (AR 1981, p. 16 tdtal cost of the roof was 34,723.

(1982 Stark AR.) Details of the repair work conducted asualtrof Graton's recommendations are
provided in an article in the Fall 19&bvered Bridges Bulletimgproduced entirely below:

"There's a new look about the 120-year-old briddggtark, (N.H. Covered Bridge No. 37; WG No.
29-04-05) ... but unless you look closely you won'abée to spot the newness. That's one of the
aims of contractor Robert (Bob) Kidder who's besmying out the restoration work on the bridge
this summer for the town of Stark. Kidder, whotsative of the area, expresses a special fondness
for the scenic bridge. He describes his work amtusiodern tool, but doing the job the way the old
timers did it." The construction crew has replaakdhe roof rafters (with beams twice as heavy)
and replaced a third of the structural cross mestethe top of the bridge. Each piece of the post
and beam construction has been carefully removedambered for proper replacement with new
spruce timbers. Made-to-fit hardwood pins have hesad to hold beams in place in the original
manner. The new roof consists of native white geskarh shingle cut individually. In midsummer
the bridge had the look of destruction to someatisj Kidder says. But the job, including leveling
of the sidewalks, was due to be finished beforeviadb This was the first major repair on the upper
structure of the bridge, according to Kidder. TtaeesMunicipal Highway Division will work on the
substructure of the bridge next year. Funding efwork has been provided by the Highway
Division ($40,000) and the town (110,006).

The nature of the work planned to be done in 1983 as medtiarthe last sentence of the article
above, has not been determined and it is not appasgnntre work was in fact done.

2 The National Register form is located in the NHDF®&wn of Stark files, "Stark Covered Bridge."

13 NHDHR Town of Stark files, "Stark Covered Bridgegntain various letter correspondences betweeitothn,
NHSHPO and Milton S. Graton regarding the inspe@atibthe two bridges.

14 Anonymous. "Stark, COOS County, New Hampshiréd2905."Covered Bridges BulletjrFall 1982, n.p.
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2.2 Bridge Description(From National Register Nomination Form, prepared 1979)

At present, the Stark Covered Bridge is a single lavo span wooden Paddleford-type wooden
covered truss bridge. It rests on flared abutmeht®ctangular split granite blocks set in
mortar; the central pier is constructed of reindorconcrete with smoothly finished downward-
sloping sides and integral rounded ends; the eaftpstream) side of the pier has a greater
flare, to deflect flood-borne debris. The open (uhesed) upper portion of the truss consists of
18 panels of single-component crossed diagonalgestto crossed-diagonal lateral ceiling
bracing by angled knee braces Vertical panel postsingle units, except over the center pier
where they are doubled. Top chords are laminatatipim chords, floor construction, and lower
lateral bracing are concealed by the floor andvediedecking of wood plank laid crosswise
between the trusses. A heavy timber curb proteetéoiver edge of the truss from traffic and
supports the sidewalk flooring. The two sidewalks attached, to the exterior sides of the
trusses, beneath the flared eaves of the gabledipoand are supported by vertical wooden
posts lighter than the truss uprights. The lowatipo of the sidewalks is enclosed by an
exterior 'wainscot" of flush-boarded planking. Ateail of two horizontal planks, attached to
round wooden posts along the top of the abutmengwalls, links each sidewalk to the
roadway shoulders.

The projected, flared gable portals of the Starkiefed Bridge, though typical of the
configuration favored by mid-19th century New Haimips bridge builders, are particularly
graceful examples of their type. The medium-pitebf rencompasses three semi-elliptical
openings: two smaller sidewalk entrances flankitayge central archway over the roadway.
Each is delineated by a plain wooden casing cahteith a wooden keystone; the adjoining
ellipses spring from shared plain wooden imposthsofrom which acorn-shaped turned
wooden drops are pendant. A segmental ellipse fmksuter imposts and the projected eaves,
which have plain enclosed "box" soffits, a plainoden fascia band, and a plain unmolded
wooden frieze. The roof is covered with wooden gleis laid on purlins without sheathing. The
entire portal unit is extended approximately al?d8 distance beyond the truss ends, through
use of a diagonal wooden strut projected fromitisé fanel upright on each side of the truss.
The overall effect—particularly when the bridgeimswed obliquely from either end—is almost
ethereal, belying the massive proportions of theswork and the 3ength of the span.

The graceful design and picturesque setting afrtidel 9th century Stark Covered bridge make
it one of New Hampshire's best-known covered bsédgte subject of innumerable calendars,
Christmas cards, paintings, and illustrations vaifed stop on the Canadian National Railroad
annual North Country foliage tours; the scene afvi&ed Bridge Dances" for local fundraising

projects; and, illuminated at Christmas, a tradaidocal point for holiday celebrations. Indeed,

the Stark bridge owes its existence to artistscandred bridge buffs, who convinced the state
legislature to appropriate funds to preserve thectire is a bridge "of historic value and an

asset to the state" (Senate Joint Resolution 47 Ylalthough the town had voted to replace it
with a steel span.  Following standard statetecthe Stark Covered Bridge has been
modified structurally over the years (see 7, Dgdiom) in response to flood damage and
increasing traffic loadings, but it retains itstarectural character and historical significance
while illustrating the evolution of wooden coverbddge engineering and preservation

technology.

The Stark Covered Bridge is also important as amgle of the Paddleford truss type - an
unpatented regional variant of the Long trussginated by Peter Paddleford of Littleton, New
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Hampshire; other examples are located in nearbyetoa and Lancaster, New Hampshire, as
well as in Carroll County, New Hampshire and Oxf@uolnty, Maine. It is noteworthy that
almost all of the Paddleford truss bridges werrialike the Stark Bridge—strengthened with
added Burr-type arches, suggesting an inherenniltremediable) flaw in the truss design.
At Stark, the ultimate substitution of steel stargjand a new center pier—replacing a poorly-
built successor to a flood-damaged support—madepstiple to recapture the original
Paddleford truss configuration, by removing thénasc However, even the use of concrete and
carefully-concealed steel stringers has not egtatéviated the dangers of overloading, the
Stark Covered Bridge is the only crossing of the@&ipAmmonoosuc for approximately four
miles downstream and two miles upstream, and Isasriaially been an important transportation
link between communities on the north and soutlessiof the river. With the increasing
importance of wood harvesting in the area, thegearicas been subjected to substantial truck
and heavy equipment traffic; during 1979 the pertere damaged by large trucks loaded with
logs, is prompted two different responses in tat@ne, that the bridge was an extraordinary
local and state resource which should be preséntact; the other, that the bridge was an
impediment to local economic activity and shouldé&mgaced, or the roof and superstructure
removed, to eliminate the need for large truckdaimur around it. At present, the bridge has
been repaired; but National Register designatignrisidered essential to insure its continued
existence.
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Measured Drawings of Existing Conditions
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Figure 20: Current Conditions Drawing from HEB Eregring Study 2012, Sheet 1
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3.0 PROPOSED REHABILITATION & EFFECTS
3.1  Description of Proposed Work

The following listing of proposed work items is taken frdm National Historic Covered Bridge
Preservation Project Applicationgited above. The work elements described are subject to
modification pending the findings of the Engineering Studg &ime Preliminary and Final
Rehabilitation Designs to be prepared by H.E. Bergergingers, Inc.

A. Remove and replace the existing wood shake roof
B. Remove, replace, or strengthen deterioratedjbmdembers, including:
* Replace roof rafters, as needed
* Replace truss verticals, as needed
» Replace worn and rutted deck planks
» Replace worn and decayed sidewalk deck planks $astalk, entire length)
* Replace worn and decayed sidewalk deck planks @idsivalk, 20% area)
* Replace and/or repair splits and decay of timbek d&ingers (10% of total)
» Replace and/or repair splits and decay of timkmvealk stringers (10% of total)
. Provide temporary support during member replacemnd jacking of bridge trusses to restore camber
. Vertical realignment of both trusses includifinsming of the truss members
. Remove dirt and debris from all areas of thddwi
F. Address settlement at north abutment and wirgwal
G. Repair concrete seats at the pier and abutments
H. Replace bridge bearings under steel stringers
I. Strip and repaint steel stringers
J. Apply water repellant to all exposed concretfaseas
K. Install a fire protection system
L. Remove and repave 50’ of the approaches toribgdo
M. Install adequate lighting in bridge and enclosietwalks
N. Install new approach guardrail
O. Repair and repaint siding as needed

mao O

3.2  Assessment of Project Effects

All proposed work is being undertaken with the intent tettiee provisions of thBecretary of the
Interior's Standards for the Treatment of Historic Properties- Rehatiin (Secretary's Standards)
and the requirements of the FHWA Covered Bridge Presamitogram Grant. Additional guidance
for consideration of historically acceptable treattadar covered bridges was obtained from the
Draft Guidelines for the Treatment and Rehabilitation of Historic Gav8ridgegCovered Bridge
Guidelines), however, they are not yet adopted asalfiederal standards and do not supersede the
Secretary's Standards in the Section 106 review process.

Character defining features are those features thatitmae to the historical significance of the
bridge. They must retain physical integrity of originadiga and materials to be contributing features.
Opinions differ regarding when a feature is damaged or dedézd to the point that it cannot be
reasonably repairedn accordance with the Secretary's Standards. Fedahaiesveryone agrees
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cannot be reasonably repaired can be considered tddsaveeirintegrity of materials and design
and therefore may be subject to alternative treasndihie Covered Bridge Guidelines recommend
that after stabilization and protection of the bridgerf ongoing deterioration or damage, the next
levels ofRehabilitation PracticareRepairingfollowed byReplacing According to the Guidelines:

Repairing should be done "with the least degréetefvention possible such as patching-in, pieiting
splicing, consolidating, or otherwise reinforcingsopplementing those features according to rezedni
preservation methods. Repairing also includes ithiteed replacement in-kind or with compatible
substitute material of extensively deterioratech@sing parts or features."

"Following repair in hierarchy, Rehabilitation gaitce is provided for replacing and entire character
defining feature with new material because thellef/deterioration or damage of materials precludes
repair, for example, exterior siding, interior susembers, or a complete floor system or roohdf t
essential form and detailing are still evidenttsat the physical evidence can be used to reediahbs
feature as an integral part of the rehabilitattben its replacement is appropriate.”

The Guidelines do not specify the exact actions t@akert; the bridge owner, the project engineers
and the funding and permitting agencies involved are redpeffsi defining the steps taken in each
historic bridge rehabilitation project. Each step shdeld¢onsidered and adjusted to best solve the
unigue problems of each bridge and achieve the overadlqirgpals.

Bridge structural systems function as complete assende@=ndent on the individual integrity and
service life of each individual member. Whenever passibpairs to individual members should be in
the manner that insures the longest service whil&cagiolg the original design and purpose of the
member. For members that were originally spliced, asanlong chord or arch made up of multiple
boards spliced together, splicing-in new members are apgt@df an original member was designed
to be cut from a single piece of wood, such as a paiagonal, then a whole replacement member
may be the most appropriate. Splicing or sistering omtariginal member may also be appropriate if
it avoids possible damage to other members by disngndinis the most cost effective repair
method.

3.3 Character Defining Features of Stark Bridge

The primary character defining features of covered tirtioss bridges is generally agreed upon by
bridge historians to be the components of the truasefitself, plus any other special features that
contribute to the definition of the bridge type, or digtiish the bridge, such as siding, roofing and
other architectural embellishments. Also recognizethbySecretary's Standards, are "changes to a
property that have acquired historic significance inrtbein right." Typical examples for covered
bridges may include laminated arches or supplemental kedohesl under or beside the trusses to
increase the load capacity of the bridge. The additiguieo$ or bents to reduce the span length and
increase capacity or support deteriorated or sagging straceelso common alterations.

In the case of the Stark Covered Bridge, arches werelaad895, and then removed in 1954 when
the work of adding a concrete pier (1948) and steel strisgegsompleted. The 1954 work resulted
in the complete replacement of the original sidewalkrasty, deck beams, flooring and lower chord
members. In 1981 the entire roof system was replacdulding rafters, purlins and shingles, as well
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as several cross beams and lateral braces thhetteusses together over the roadway. The 1981
repairs are not yet fifty years of age and are thezefot considered character-defining features. The
1948 and 1954 modifications are over 50 years old and therefedem be evaluated as to whether
they contribute to the National Register eligibilifytoe bridge.

Whether the 1954 repairs contribute or detract from gmefisance of the bridge was not addressed
in the 1979 NR nomination of the bridge. The nominatiates that the "substitution of steel
stringers and a new center pier—replacing a poorly-buitessor to a flood-damaged support—
made it possible to recapture the original Paddleford tasfguration, by removing the arches."
Although the removal of the arches and reinstallatibtihe center pier did return the bridge to a
configuration more closely resembling its original desigdid not actually restore the structural
function of the trusses to that of a Paddleford truss.cbimbination of the 1895 reconstruction, the
addition and then subtraction of the arches, and theaiting of most connections, has completely
altered the structural behavior of the trusses.

The design of the center pier, steel I-beam stringen spd accompanying deck and sidewalk
assemblies, was straightforward and did not introducepégoc@l or innovative materials or
engineering practice. The design met the need for lotbyagilizing as much salvaged material that
could be recycled from the bridge itself and from théeskeghway department supplies (NHHD
routinely salvaged and saved bridge components for reuse).

The design of the sidewalk — on cantilevered beams rbaaiethooked under the I-beam stringers,
proved to be a poor design, evidenced by the many beatrsptih at the notches causing the current
sag in the walkway. The overall design of the repairadigprovide for the protection of the lower
truss components from water and dirt accumulation thdsl& rot; the result being the extensive rot
now seen in those elements.

The overall design concept of removing the live trdfi@ds from the trusses was, however, an
arguably successful measure in preserving them from fuotleerstressing and structural failure. The
primary considerations in preserving a historic resoisrfiest to retain the overall appearance of the
resource, as a feature of a historic landscape orctlistind secondly, to retain the individual
historically-important components of the resourcdudfing those that may be out of general view.
The 1954 rehab can be considered important and succesgiégerving the bridge as a whole, but
less successful for removing original fabric, features fanction.

The actual execution of the 1954 rehab work, accomplishéaeldyHHD bridge construction and
maintenance force, required clever thinking. The "suggestesdruction sequence” that was included
on the plans (reproduced in the historical section gh@entifies the major elements of the work
and gives an appreciation of the complexity of projectiertaken by the state at that time.
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4.0 BRIDGE FEATURE REHABILITATION TREATMENT FORMS

4.1 STRINGERS

Date of Feature 1954 Source:NHDOT plans and records

Description: [see drawings and photos below]
In 1954 the New Hampshire Highway Department rejgitihe bridge by building a 2-span, I-beam strimigpek
bridge underneath the covered bridge to carryitieataffic loads. The steel stringers consistanfrf24” WF 130# |-
beams that rest on concrete bridge seats case@idhe abutments, and steel pedestal seats ooritrete pier buil
in 1948 as an emergency center support under ggingpbridge. The truss carries the dead loadettvered
bridge plus the live wind, snow and sidewalk loaBgtween the each of the primary steel I-beamgrs are
intermediate stringers consisting of two 3 ¥"x11&@oden beams 16' long, sistered together ancedaon 8" stee
I-beam diaphragms spaced 16' apart. The interneeslieihgers are of the same salvaged and recyolddianks
used for the lower chord members.

Significance
The comprehensive 1954 repairs to the structure designed by Harold E. Langley and Robert J. Rransl
executed by NHHD forces. Langley and Prowse weyeifitant to the history of the NHHD. The repaiis bt
represent the best work by Langley and Prowsdyeobést covered bridge repair practice by todagtsdards, or
possess notable engineering characteristics. Th# fEpairs as a whole are notable as an earlyt &f§dhe state to
preserve its historic covered bridges in serviceuph a cost-effective alternative design.

Condition: (information from HEB 2012 Engineering Study)
The two interior steel stringers show severe datation and rusting of the top and bottom flangéhk an estimated
average section loss of 25%. The two exterior gfiegérs appear in good condition with estimateerage section
loss on the flanges less than 5%. The steel pddestangs and steel diaphragms are in poor camditith heavy
rusting and section loss.

Proposed Treatment
Retain, clean and epoxy paint the two exterior stiegers; replace the two interior stringerspRee steel
diaphragms. Remove intermediate wood stringersrestall wood glue-laminated transverse deck beasisng on
steel stringers.

Project Need
Rehab and replacement of the steel stringers isreztito meet federal design load specificatiors Work will
allow for several of the wood truss diagonal meraterbe returned to their original positions resgthe truss to
its original two-span Paddleford configuration ahe proper distribution of loads. The work willcal installation
of transverse floor beams (originals removed ind)9%osely replicating original configuration, piding proper
distribution of truss and sidewalk loads.

Impacts:
The work does not impact original historic featunéshe bridge. The repair and replacement in-kifithe I-beam
stringers, the primary components of the 1954 rehaballowed for the overall preservation of thiglge, is
consistent with Secretary of the Interior's Stadddor Rehabilitation (SOl Standards). The rema¥alecondary
elements of the 1954 rehab including the sidewatkilever system and intermediate wood stringgraces
incompatible features with features matching oegaesign is constant with SOl Standards.

Alternative Treatments Considered:
Two alternatives were considered: complete replaceiof the steel stringers with new stringers wiiels
determined impractical due to cost; replacemestes| stringers with wood arch system which wasrdghed
impractical due to the resulting reduced load cipatthe bridge.
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FIGURE: 4.1-3: I-beam stringers, diaphragms atermediate stringers.
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4.2 TRUSS UPPER CHORD

Date of Feature 1853, 1895 Source: Historical information, visual evidence

Description: [see drawings and photos below].
The top chord consists of three rectangular sawhers joined together with wood trunnels and iroateel bolts
The members fit into 2-1/2" deep notches on thiglédnan outside of the posts; the remaining matefitthe post
creates a 3” space between the inner and outer emrenithe single exterior member measures 5" x 9F¥€.two
interior members are 2-%2" x 9-3%4".

Significance:
The truss upper chords are a character-definirigrizaf the bridge. There is no reason to assuatelie majority
of the chord members are not original to the bridde reconstruction of the bridge in 1895 may haegalted in the
replacement of some members but none were pogitolehtified.

Condition: (information from HEB 2012 Engineering Study)
Due to their location above areas of the trussestilhp repeated wetting, the upper chords aread gondition with
very little rot or insect damage observed.

Proposed Treatment
No treatment is proposed other than refastenippsts and diagonals in the course of repairs teetheembers.

Project Need
Refastening is required to restore structural nietp the truss.

Impacts:
The work will have no impact on historic featurésh® bridge.

Alternative Treatments Considered:
None
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FIGURE: 4.2-4: Upper d connection to diagamainter brace.

Historic Documentation Company, Inc., June 2012




Stark Covered Bridge Historic Structure Report

Historic Documentation Company, Inc., June 2012




Stark Covered Bridge Historic Structure Report

4.3 TRUSS LOWER CHORD

Date of Feature 1954 Source:NHDOT plans and records

Description: [see drawings and photos below]
Lower chords consist of two, 3% x 1134" timbers agied by 3” blocking to allow attachment to eitbiele of the
posts and diagonal truss members. The lower chegdsinstalled in the 1954 rehab of the bridge amedevidently
recycled deck planks salvaged from another bridibey are pressure-treated with creosote, with laneitle
showing the typical regularly spaced incision cutgle in the treatment process to increase pernestraftihe
creosote. The opposite side of the planks are @weth sand and gravel asphalt pavement, with ssimoing a
yellow paint stripe, obviously lane striping. THeod members are thru-bolted to the truss memBegiies are
butted and sistered with short sections of the galamks applied inside, outside and between thedshand thru-
bolted. Midway between the post connections thetbrii-bolted blocking between and on the insidénefchords to
add support under the cantilevered sidewalk bebatg¢st on the chords.

Significance:
As previously noted, the comprehensive 1954 repaitise structure were designed by Harold E. Langiel Robert
J. Prowse and executed by NHHD forces and repraseotiable early effort by the state to preservaigtoric
covered bridges in service through a cost-effeclternative design. The lower chord members homasenot a
contributing feature of the rehab since they atennpatible with the original design in size, matkaind method of
attachment.

Condition:
The lower chords are in fair to good condition tlubeing treated against rot and coated with asphal

Proposed Treatment
All lower chords will be replaced with new wood mesns compatible with existing original truss comgrats.

Project Need
The lower chords are primary structural membetb®fruss that carry the live and dead loads. dWweid chord
members and their thru-bolt connections are offfitéent strength and do not possess the requiredttsiral
integrity to carry the required loads.

Impacts:
The existing chord members are not original tottidge and are incompatible with the original dedigcause they
were salvaged deck timbers of different size, sedavith asphalt pavement.

Alternative Treatments Considered:
None. There are no other repair alternatives thegt the Secretary of the Interior's Standards é&aRilitation.
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FIGURE: 4.3-4: Lower chord members bolted to pastd diagonals. The same salvaged deck membeatsanesed for
intermediate floor stringers between the I-beaimgrs; two are visible in upper half of photo.
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1l

FIGURE: 4.3-5: Lower chord members. Note spliteeks, asphalt road surface coating, yellow limgstat center of photo.
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4.4 TRUSS VERTICALS (POSTS)

Date of Feature 1853 Source: Historical information, visual evidence

Description: [see drawings and photos below]
The vertical truss members (posts) are spaced @ipmately 7°-8” 0.c. and vary in size from 8" x 85 110" x 10".
They are approximately 15'-4" long, extending belthe top and bottom chords by about 8”. The ploat®
notches top and bottom, about 2-1/2" deep, intehvttie chord members fit. The chord-post connectias
originally pegged and many pegs remain in placettimiconnections have since been reinforced Witltbolts. The
diagonal members, knee braces and cross beamis@jeined to the posts with mortised joints, pefgad/or thru-
bolted.

Significance:
The vertical posts of the truss are a charactenidgffeature of the bridge. The majority of thetiels appear to b
original to the bridge. Several posts have evigegither been moved from their original locationseplaced
probably when the bridge was reconstructed in 188B.splice repairs are typical to wood bridges @mdot
significantly diminish the integrity of the structuas a whole.

11%

Condition: (information from HEB 2012 Engineering Study)
Rot and insect damage was observed in most of thes®ers at and below the deck elevation. Thirtéehne forty
posts have been spliced below the deck elevatiog balf lapped connections and bolts. In two fimees the
bottom tails of the vertical posts have been brakémwithin the bottom chord. In four other loaats, the bottom
tails have been cut flush with the bottom chord.

Proposed Treatment
Repair an estimated 14 posts per truss by spligmgtimber sections on the lower end of the pasfdace an
estimated 8 posts per truss.

Project Need
Restoration of the structural integrity of the [gostnecessary to enable the truss to carry thalid dead loads
being placed on it.

Impacts:
The work impacts original historic features of thi&ge. The repair and replacement of the timbst pembers will
be done in-kind, replicating the materials, desigd workmanship of the original members, consistéttit Secretary
of the Interior's Standards for Rehabilitation (S2dndards).

Alternative Treatments Considered:

Rehabilitation of the vertical members in accoréanith SOI Standards is the only treatment conedtler
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FIGURE: 4.4-4: Overall view of verticals (posts).
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FIGURE: 4.4-5: Vertical connection to upper chehdwing multiple thru-bolts.

LB N

FIGURE: 4.4-6: Verticals showing typical connentio diagonals, cross beams and bracing.
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FIGURE: 4.4-7: Verticals at center of bridge mi¥em original location
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FIGURE: 4.4-8: Vertical with splice at bottom
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4.5 TRUSS DIAGONAL BRACES

Date of Feature 1853, 1895 Source: Historical information, visual evidence

Description: [see drawings and photos below]
The Paddleford truss design uses primary diagoeailmers in compression the counter braces in tensiotine
Stark bridge there is one diagonal of each typedert the posts, in opposite directions, formingasrace. The
main diagonals (compression members) are of tvassE-34" x 8-34" at the ends of the bridge and 3«®8-¥4" at
the middle of the bridge. It is not known if thigference is the original design or the resultexfanstruction. The
upper and lower ends are fit into notches in thidoz posts approximately 6” above the bottom dhamd below thg
top chord. Originally designed to be tightened witldges, the connections are now thru-bolted.
The counter-braces (tension members) are appreelyn® x 6” and extend past the posts to attadhéctop and
bottom chords. The brace is mortised and peggetkekatthe top chord members; the bottom of the bsateu-
bolted. The braces are mortised and bolted todte éf the post and to the main diagonals whegedtuss.

N4

Significance:
The diagonals are a character-defining featurbebtidge. Like the posts, most diagonals appebe tariginal to
the bridge. Some have evidently been moved froim dhniginal locations or replaced, probably whea bridge was
reconstructed in 1895. The replacements and splars are typical to wood bridges and do notiagmtly
diminish the integrity of the structure as a whole.

Condition: (information from HEB 2012 Engineering Study)

Due to the many alterations to the bridge and dlggisg of the trusses due to deterioration ancelgmats, many of
the diagonals currently are not functioning in thatiended structural capacity. Most diagonals skigns of rot or
insect damage at the lower portion of the member.

Several of the main diagonal joints have openedndi;ating that the members are no longer actingpmpression.
Spacer blocks have been added to some of the oipes in an attempt to put a bearing load on thenbe. Many of
the main diagonals have unused notches, notchiesata been widened, and unused holes suggestngdve bee
moved from their original locations; three appeanave been replaced and one has been splicedolihter braces
are in similar condition, with numerous additiohales and notches; one has been spliced.

=

Proposed Treatment
Restore trusses to original two-span configuratielycate several diagonal members in their oridotations;
splice or replace members in-kind to achieve stiratintegrity. Repair estimate per truss: 14 ceubtaces require
splices; 10 main diagonals require splices; 8 rdaigonals require replacement; 8 main diagonalsimeq
repositioning.

Project Need

Restoration of the structural integrity of the s necessary to enable it to carry the live aatidoads being
placed on it.

Impacts:
The work impacts original historic features of thh&ge. The repair and/or replacement of the tinmbembers will
be done in-kind, replicating the materials, desigd workmanship of the original members, consistéttit Secretary
of the Interior's Standards for Rehabilitation (S2ndards).
The restoration of the trusses to the original span configuration removes incompatible repairs tihae
compromised the overall structural integrity of br&lge, and is constant with SOI Standards.

Alternative Treatments Considered:
Rehabilitation of the truss members in accordaritte 80| Standards is the only treatment considered.
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FIGURE: 4.5-4: Loose diagonal with spacer bladerted in open joint.
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FIGURE: 4.5-5: Example of many diagonals thattaked instead of pegged due to being misplacdtban
misaligned during previous reconstructions.

3

FIGURE: 4.5-6: Diagonal connections at bottomrdhoompression member shown in notch and boltédet@ost
above chord; tension member extends between chemtbers and bolted to them.
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4.6 UPPER TIE BEAMS & BRACES

Date of Feature 1853, 1895, 1981 Source: Historical information, visual evidence

Description: [see drawings and photos below]
Cross beams, also known as tie beams or strutsthieitwo trusses together at the top of each podtrun
perpendicular over the roadway. These timber mesmeasure 5-3/4" x 7-3/4" and are joined with rsediand
pegged connections to the posts rafters and kr@edrThe height of the cross beams establishd2H vertical
clearance over the road. In 1981 the entire bridgéng system was replaced including rafters,eibgard, purlins
and roof shingles. The work was done by local @mar Robert (Bob) Kidder and described in an lartic Covered
Bridges BulletinThe work, "replaced a third of the structural sra®embers on the top of the bridge. Each piece
the post and beam construction has been carefutipyed and numbered for proper replacement withspeuce
timbers. Made-to-fit hardwood pins have been usdtbtd beams in place in the original manneZ8yered Bridges
Bulletin, Fall 1982). The detailed Engineering Inspection B-#12) observed numerous cross beams at the sg
end of the bridge that appeared to be the 1984acepients.

Diagonal lateral braces measure 3-3/4" x 5" andebtiae cross beams in an X pattern, with two brhetseen eack
bay (truss panel). They connect to the cross hesita3.5' from the posts, just inside the kneedcannection, with
mortise and tenon joints. The joints are wedgezbtopress and tighten the braces.

Knee braces measure 3-3/4" x 4-3/4" and connebietoross beams to the posts. They connect tadhe beams
about 4' from the posts, thereby limiting the fdttical clearance over the road to about an 8 wath down the
centerline. Impact by vehicles has broke two knmaedsl and damaged several others.

Significance:
The cross beams, diagonal lateral bracing and tiraes are original character-defining featurebebridge and
retain material and design integrity. (The 198Jamnepwere done in-kind and meet SOI Standards).

of

]

uth

N

Condition: (data from HEB 2012 Engineering Study)
The cross beams, diagonal lateral bracing and barsses are generally in good condition. One dialgmrecing
member is missing. Two knee braces are broken.

Proposed Treatment
Replace missing diagonal lateral bracing membet tan broke knee braces in-kind. Rehabilitate agiutén joint
connections as required.

Project Need
Proposed work is required to meet structural desigairements.

Impacts:
The work does not impact historic features of thidde.

Alternative Treatments Considered:
No alternatives considered.
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FIGURE: 4.6-2: Upper cross (tie) beams and kmaeds, section of existing conditions (source: HBR2)
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FIGURE: 4.6-3: Upper cross (tie) beams and kmaeds, overall view.
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FIGURE: 4.6-4: Upper cross (tie) beams and kmaeds showing connection details.
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4.7 ROOF SYSTEM — RAFTERS, RIDGE BOARD, PURLINS, RGOF SHINGLES

Date of Feature 1981 Source:Covered Bridges Bulletirkall 1982

Description: [see drawings and photos below]
In 1981 the entire bridge roofing system was resalancluding rafters, ridge board, purlins and rsluihgles. The
work was done by local contractor Robert (Bob) kiddnd described in an article in CoveBzitiges BulletinThe
roof rafters were replaced with "with beams twiséhaavy" using "new spruce timbers." "The new rmofsists of
native white cedar, each shingle cut individually."
Rafters consist of 3-34" x 8" timbers, sloped at&v6L2 pitch, with 2" x 8" collar ties. Purlins &2é/4" square
members spaced 20" on centers. Roof shingles atiiék"wooden shakes, and are presumably the santedplit
native white cedars shakes noted above.

Significance:
The 1981 repairs are not yet 50 years of age ambtoontribute to the historical significance loé tridge.

Condition: (information from HEB 2012 Engineering Study)
The shake roofing is in poor condition with widessgat leakage and numerous holes and cracking visidepurlins
have widespread water staining do not appear staléhadequate. Rafters and collar ties appegodd condition.

Proposed Treatment
Reinforce existing rafters by sistering 2x8 timbergach side of rafter. Apply wood plank sheattingrds and ne
cedar shake roof. Reinforce roof structure with Bxacing.

<

Project Need
Reinforcement of rafters, sheathing and bracimgdsiired to meet structural design requirements.

Impacts:
The work does not impact historic features of thidde.

Alternative Treatments Considered:
Alternative sheet metal roof was considered duba@dvantage of lessening dead load comparedusibid roof,
but dismissed as historically incompatible.
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FIGURE: 4.7-1: Existing roof system conditionsygce: HEB 2012)
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NEW CEDAR SHINGLE ROOF
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FIGURE: 4.7-2: Proposed repairs to roof systemre: HEB 2012)

FIGURE: 4.7-3: Overall view of roof system.
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FIGURE: 4.7-4: Detail of underside of roof shogvimoles and gaps in shingles.

FIGURE: 4.7-5: Present wood shake roofing, itetial 981 and in poor condition.
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4.8 FLOORING

Date of Feature 1954 Source:NHDOT plans and records

Description: [see photo below]
In 1954 the New Hampshire Highway Department rejgitihe bridge by building a 2-span, I-beam strimigpek
bridge underneath the covered bridge to carryitieadaffic loads. At that time the decking waslased with wood
planks 3-¥2" x 12", laid perpendicular to trafficao@g on the I-beam stringers (on wood nailer bddend directly
on the intermediate stringers. Timber curbing, 8" xcreates a 16'-5" wide travel lane.

Significance:
As noted above, the comprehensive 1954 repaitsetsttucture were designed by H. E. Langley ani Rrowse
and built by NHHD forces. They represent an eanly motable effort by the state to preserve itohistovered
bridges in service through a cost-effective altivealesign.

Condition:
The deck planks show significant cracking and tifssection due to tire abrasion that has creatsdferwheel ruts.
The curbing is in good condition.

Proposed Treatment
Replace all decking. Reuse and repaosition curbing.

Project Need
The decking does not meet service life design pations; wheel ruts present a safety hazard;sitipaing curbing
eliminates inadequate overhead clearance duedss knee braces.

Impacts:
The work does not impact original historic featunéshe bridge. The repair and replacement in-kifithe floor
decking is consistent with Secretary of the In#siStandards for Rehabilitation (SOl Standardki fepositioning
of the curbing eliminates the possibility of funthimpact damage to the historic knee braces aadecessary and
insignificant alteration of the original design.

Alternative Treatments Considered:
Alternative treatment option include glue-laminatiedring which provides superior service life dive load
distribution thereby providing less stress on tiséohic truss assemble over time.
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FIGURE: 4.8-1: Bridge floor.
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4.9 SIDEWALK ASSEMBLY

Date of Feature 1954 Source:NHDOT plans and records

Description: [see drawings and photos below]

The existing sidewalk assembly, consisting of tnatievered support beams, stringers, plank deckiosts, railings

and siding, all date from the 1954 reconstructibthe bridge, previously described. The continumassverse
floorbeams that would have originally cantileveoed beyond the truss to carry the sidewalks wegkaced with
short cantilevered 8” x 10” timbers that are notthefit under the top flanges of the outside I+hesringers. They
bear on reinforced sections of the lower chord [@&er chord description) and carry three longitadlistringers,
3%" x 11%4", and 2" thick decking. Robert Kidder,awepaired the bridge in 1981, told HEB Enginebeg the
sidewalk decking was constructed from materialagdd from the old timber arches that were remavd®b4. The
stringers are the same salvaged 3"x12" deck credsssted and asphalt coated bridge deck plankkfaséne lowet
chords and intermediate stringers, previously desdr

The 1954 repair drawings show that the existingwsidk railing assembly, 4x4 posts, 2x6 handrail &hs 6"
vertical siding boards, were all new materialsatietl at that time.

Significance:
As previously noted, the comprehensive 1954 repaitise structure were designed by Harold E. Langiel Robert
J. Prowse and executed by NHHD forces and repraseotiable early effort by the state to preservaigtoric
covered bridges in service through a cost-effeclternative design.

Condition:
Many of the sidewalk floorbeams have longitudirteéss cracks beginning at the notches under tlkaribThese
splits have caused the outboard end of the sidewalkag, giving the walk and uncomfortable ancfenslope
toward the river. The decking is worn and weathenéith isolated rot and numerous holes in members.
The siding is generally in fair to poor conditioitwwarping, weathering and isolated rot. The whiteerior paint
has failed and is peeling and flaking off. Thegaihd posts are in fair condition, showing weatigeand isolated ro
particularly at the deck level.

Proposed Treatment:
The entire sidewalk assembly will be reconstruatekind with the new stringers bearing on new wflodr beams
continuous across the width of the bridge as aaitjirdesigned.

Project Need:
Reconstruction of the sidewalk assembly is requinadeet federal design specifications. The wotkadlow for the
removal of creosote and lead paint environmentzditts. The installation of continuous transverserfbeams
(originals removed in 1954) will replicate the amigl configuration, providing proper distributiohsidewalk loads
onto the trusses.

Impacts:
The work does not impact original historic featunéshe bridge. The repair and replacement in-kifithe I-beam
stringers, the primary components of the 1954 rehaballowed for the overall preservation of thiglge, is
consistent with Secretary of the Interior's Stadddor Rehabilitation (SOl Standards). The rema¥alecondary

elements of the 1954 rehab including the cantikysidewalk assembly, replaces incompatible featwith features

matching original design is constant with SOI Stadd.

D

Alternative Treatments Considered:

Alternative designs are not considered.
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FIGURE: 4.9-2: Proposed sidewalk reconstructimu(ce: HEB 2012)

Historic Documentation Company, Inc., June 2012 Page 61



Stark Covered Bridge Historic Structure Report

Z Py

s

!
f

FIGURE: 4.9-3: Underside of sidewalk showing dewéred floor beams and stringers.

FIGURE: 4.9-4: Interior view of sidewalk.
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FIGURE: 4.9-5: Vertical wood siding railing ordsivalk.
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4.10 ABUTMENTS

Date of Feature 1853 with later repairs Source: Historical information, visual evidence

Description: [see drawings and photos below]
The split and cut granite abutments are believethte in whole or in part tile original construction of the bridge
1853. The blocks are laid in even 12" courses agabnre between 2 and 4 feet in length on averdmgeabutments
are roughly 30" wide and 12' tall overall with wiwgll that return into the embankment. The grabiteks were
probably laid in a bed of mortar, but the jointsdadeen repointed on several occasions and origioghr is not
evident. According to the National Register nomoratthe abutments were rebuilt in 1895 but thatkvi® not
clearly identifiable. The work probably involvedoggrs to the wings where different stone was inioedl as shown
in the photos below. Also at that time the top sewf stonework was modified with recesses or mstth accept the
ends of the wood arches added then. Accordingg®iEB Engineering Study, "wooden cribbing was obegunder,
the granite blocks at the north end of the bridgere the soil at the toe of the abutment has waalvag."

in

Significance:
The cut granite abutments are an original and ctexrraefining feature of the bridge. Subsequeriregand
extensions to the wingwalls have been done in admard way, with poor application of repointing taorand use
of random fieldstone that does not match to thgiral workmanship.

Condition: (information from HEB 2012 Engineering Study)
The facewalls of both abutments show isolated angcknd minor deterioration of mortar joints. Thath abutment
has a pronounced diagonal crack that has openeg adustical and horizontal joints with resultanédoof mortar.
The north abutment upstream wingwall shows sicaificsettling with associated cracking and detetimmanf the
mortar joints. The south abutment and wing-waksia good condition with minor cracking and deieation of the
mortar joints. Portions of the joints have beepoaited.

Proposed Treatment
Mortar joints will be re-pointed to minimize futueeosion behind the abutments and wing-walls. Nedteand
workmanship will replicate original work. To prewestour and undermining of the abutments, matsdfally
grouted riprap will be placed on the streambedantfand around the toe of the abutments.

Project Need
Restoration of the structural integrity of the abeits is required to meet design specificationsvéhtion of scour
and erosion is necessary to insure structurallgyabi

Impacts:
The work impacts original historic features of br@lge. The repointing of the abutment joints Wil done in-kind,
replicating the materials, design and workmanshijp® original masonry as practical and consistétit Secretary
of the Interior's Standards for Rehabilitation (80dandards). The proposed scour mats introduces éeagure but
are the least intrusive alternative and will captsediment and become invisible over time.

Alternative Treatments Considered:
Two scour prevention alternatives were considgukting concrete scour walls at the base of theitgravalls, and
installing conventional riprap. Both options arerenmtrusive to the historic character of the reseuhan the chosen
method.
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FIGURE: 4.10-1: Proposed rehab of stone abutn{sotgce: HEB 2012).
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FIGURE: 4.10-2: North abutment, upstream corner.
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FIGURE: 4.10-4: North abutment, face and dowasireorner.
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FIGURE: 4.10-5: North abutment, downstream coamet wingwall, showing settlement a

nd fieldstorpeares.
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FIGURE: 4.10-6: Detail of north abutment, dowaatn wingwall.
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FIGURE: 4.2.1-6: South abutment, face and dowastrcorner
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411 PIER, BEARINGS & SEATS

Date of Feature 1948, 1954 Source:NHDOT plans and records

Description: [see drawings and photos below]
The 1948 emergency repair of the bridge by the Nampshire Highway Department constructed a newretac
pier under the sagging single span truss, creatBxgpan continuous truss structure. The secorgbpifahe repairg
were completed in 1954 and involved constructiegatied bearing seats to carry a new deck strirygéers. See
drawings and photos below that accompany desanitio

The concrete pier measures approximately 3' widg@jong by 12' high. The upstream face is battarel rounded
to a point to break and deflect ice and debrid 984 steel pedestal bearings (called pier shoéseoplans)
consisting of two sections of 12" WF beams welagptther, were added to the pier to elevate ang tteemew stee
and wood stringer system; on the abutments conbrigige seats were cast for the same purposesimiile steel
plate bearings carrying the stringers. The congedts have an integral backwall with an altergadimpped seats
of either 24" or 12" to accommodate the correspandepth of the steel and wood stringers.

Significance:
As noted above, the comprehensive 1954 repaitsetsttucture were designed by Harold E. LangleyRuwtuert J.
Prowse and executed by NHHD forces and represeatiadble early effort by the state to preserveigsohic covered
bridges in service through a cost-effective altivealesign.

Condition: (data from HEB 2012 Engineering Study)
The pier is generally in fair condition with spadiiand exposed rebar in some places and erosiba agater line.
The concrete bridge seats are severely crackedpatigd. Large sections of concrete under the staeers have
broken away, exposing heavily rusted reinforcingsb@he steel pedestal bearings on the pier gredn condition
with severe rusting and section loss.

Proposed Treatment
Encase pier with 3 or 4" layer of reinforced cotereepair or replace pedestal bearings on pipgairer replace
concrete bearing seats on abutments.

Project Need
The deteriorated condition of the pier, bearings sgats must be corrected to meet structural depiegifications.

Impacts:
The work does not impact original historic featuréshe bridge. The repair and/or replacement efgier, bearings
and seats - features that do not contribute tsitgméficance of the 1954 rehab - will be done inekto the extent
feasible and in a manner consistent with Secretfttye Interior's Standards for Rehabilitation (S8Tdndards).

Alternative Treatments Considered:
The proposed treatment is the only practical repgation and is consistent with the SOI Standardstherefore
alternative treatments were not considered.
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FIGURE: 4.11-6: Concrete bearing seats and ptatd bearings, 1954 rehab, on original stone adtm

Historic Documentation Company, Inc., June 2012 Page72



Stark Covered Bridge Historic Structure Report

412 PORTALS

Date of Feature 1853, with later repairs | Source:Historical information, visual evidence

Description: [see photos below]

The openings, or portals, at each of the bridgédartical and consist of a wood -framed, clapbeaded gable endwal
shaped around a wide arched opening over the rgadlanaked by two small arched openings over tdewalks. The
arches are elliptical, with decorative drop pengatteach of the four arch spring points. The elidwaning (rafters,
collar ties and bracing) project out from the traadpost about 6 feet, supported by the extengiedhord of the truss.
The project top chord is braced with a diagonabgnstrut notched into the endpost. The gable rpk@sct about 12"
and are boxed with flat board trim.

Significance:

The portals are a distinctive and important charadefining features of the bridge. Some of theéglanaterials may be
original to the bridge although this could not beafemed by inspection. Historic photos indicatattthe design has be
in place since the early $@entury; if materials have been replaced it theyetbeen done so in-kind.

Condition:
The portal components are in good condition withéRception of peeling paint and several loosecamcked
clapboards.

Proposed Treatment
The portals will be stripped of paint, loose boaghled and refastened, and repainted.

Project Need
The portals require the proposed maintenance t@ptdurther deterioration and extend service life.

Impacts:
The work impacts historic character-defining featof the bridge. The proposed maintenance willdreedn-kind and
consistent with Secretary of the Interior's Stadddor Rehabilitation (SOl Standards)

Alternative Treatments Considered:
None.
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FIGURE: 4.12-1: South portal.

FIGURE: 4.1-2: North portal.
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FIGURE: 4.12-3: Detail of projected portal wall.

FIGURE: 4.12-4: Detail of portal eaves and siding

Historic Documentation Company, Inc., June 2012 Page 75



Stark Covered Bridge Historic Structure Report

APPENDIX A

Drawings — Pier Construction, NH Highway Department 194$¢kt;
Drawings — Bridge Reconstruction, NH Dept. of Public Wd&Kkdighways,
1953 [2 sheets]
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