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bridge, tressle, or lunnel con be the focal point of the signatura scane an almast
any model railrood. The key 1o modeling them recfisically is knewing how

il ey Whay'r wend i rwol e The goal of his book it o provide you with fhat

£ background information, along with o range of tips and techniques o help you model
- s b v Mo i e A spacionsiine ol kind il o
s minimum—you'll find plenty of information cbout those elsewhere —ond instead focus

on ordinary, commanplace, “warking” bridges, fresfes, and unnel portals that will f
' in and lock realistic an mest layouts,
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Bridge basics
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ailroed photographers tend lo grovilole fo scenes that
Rinclude bridges and funnel porials, Aher oll, bridges and
tunnels ofien accompany dramatic scenery—perhaps a towering
mountain, o deep valley, or a wide, rushing river. Modelers
naturally want ko caphure these details on their model railroads,
in many cases making a bridge, restle, or unnel one of the focal
points of a layout.

Bridges and tunnel portals can be signature items for o
railroad, either in tollowing o common design throughout a
system or as a oneclakind struchure that becomes a landmark.
They can also serve as simple, commen details thot lend the
final touch of realism to o scene.

A Milwaukee Eood height
h-q,i:l U & d.q.'lni] af inoe
o |F croases o pincannecied
Pratt throasgh#russ bridge
ower the James Rives in
Yorkion, South Dakoa
The Froft design was the
dominont fruss bridge shyle
o roilronds bebween the
VE0u cnd 19205, Moy
ore still in service loday.

Mark Vonderbaom
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= Thin muliiple-spon deck plote girder bridge croswns B Fox River
in [Erais an the Chicogo, Burlinglon & Quincy. David P. Margan

Litwrary colechion

Bridges have been an integral
part of railroads since the begin-
ming. Some 211,000 had been
built in the U.5. and Canada
by 1940, according 1o the 1942
edition of the Railway Engineering
ard Maimtenance Cvclopedia, Rail-
roads  employ many  tvpes  of
bridges, and understanding why
different bridges are used in dif-
feremt locatlons will help wou
make accurate bridge choices for
Rour |‘r'|-|_'rd|-.:| I'.;l'i||"ran.;.||;.i. KEEI!H‘L“E‘_
how bridges are built and how
they work will also help vou make
more realistic models,

Why a bridge?
Some reasons for having a bridge
are obvious, such as crossing over
a river or highway, Other applica-
ticens muight not be so obvious, such
as a culvert or small trestle seem-
ingly in the middle of nowhere
with no Iimmediately apparent rea-
son for being there, Look at real-
world railroad lines, and woull
notice that they are almost alwavs
raised abowve the surrounding
area, However, such structures
serve an important purpose: Giv-
ing water a clear path under the
roadbed is a key to stability.

&

b Thiy booes beidge iv lecoted an the former Soo Line of Sobuln,
lown. Extansions ab tha Res provide a bumh:ﬂuwdiwqf The
concrete abutmerfs moke o handy convos for o mural. Jelf Wikon

Railroads consider a number
of factors when deciding the vpe
of bridge or trestle to use in a
given situation. Questions 1o con-
sider include: How wide is the
span o be crossed? Is it possible
tor use intermediate piers, or is the
gap too deep {or the ground too
unstable) for piers? Is below-deck
clearsnce an issue? How much
vertical and horizontal clearance
is needed for waterway traffic?
Will a movahble Span be meeded
over a waterway? What will the
bridge cost to build and maintain?

Sometimes the answer is a
simple single-span bridge; other
times the solution is a multiple-
span bridge using different bridge
tvpes and lengths for each spamn.
Keep vour eyes open when rail-
fanning, and vou'Tl notice a wide
variety of structures.

When maxdeling, you must con-
sider these guestions as well:
What would a full-sized railroad
have done? What would it have
dane in the era that vou're maodel-
ing? What would vour railroad
have done when the line was orig-
inally bil?

If voure modeling a specific
railroad, look at prototvpe photos

in books and magazines to see
what tvpes of bridges your mil-
il pl'efen‘ed for various yses,

Bridge types

Bridges are expensive 1o construct
and maintain, so railroads gener-
ally try 1o use the smollest, sim-
plest—that is to sav, the least
expensive—bridge  possible o do
the job. Heres a briel look at
bridges from the most basic to the
most complex.

Pav close attention as you fol-
low a railroad right-ofavay, and
voull be astounded at how many
culverts vou find. You might not
think of the lowly culveri as a
bridge, but culvers are essential 1o
providing proper drainage.

A culvert is simply & covered
opening through the madbed that
allows water; pedestrian traffic, or
a narmow road m pass from one
side of the rght-of-way to the
other (see Chapter 2}, The culvert
is probably the bridge tvpe most
overlooked by madelers; many lay-
outs would benefit from having
more of them

Simple beam bridges are next,
1-2. Wood was originally the most
common beam matérial, with




sieel and concrete taking over in
the 20ih centurv. Modern steel
beam bridges are used for spans
up to 40, with concrete used up 1o
20" and wood to about 107,

Plate girder bridges are used
for longer spans and are also sim-
ple in design, thus relatively inex-
pensive, 1-3, Whereas beams are
single pieces, plate girders are
made from several pieces of steel
sheet riveted or welded 1ogether,
Although average lengths are
about 707 long, some plate girder
bridges have spanned lengths 125
or longer.

Truss bridges are made up of
numerows long, slender supports,
arranged in triangle patterns for
strength (see 1-1) Truss bridges
are used where longer spans are
needed and can be 500" or longer;
arch and cantilever bridges (other
tvpes of truss bridges) can be more
than 1,0 long, Several different
truss designs have been used over
the vears (see Chapler 5)

Railroads built many stone-
arch bridges in the mid-1300s, and
although expensive to erect, some
were buill past the turn of the 20th
century. Thev are extremely strong
and durable, and many are still in
service, 1-%, These range from
small, simple single-arch bridgpes
o bong, tall, multiple-arch siruic-
mires, Starting around 1900, con-
crete became the prefermed mate-

rial for masonry bridges, as vou'll
see in Chapler &,

Almost an icon of rilroads in
the 19th century, the wood trestle
wing Lhe most common bridge type
in the early days of railroading,
1-5. Wood trestles have a series of
frame piers (bents) supparting
stringers upon which the track is
laid, meaning a trestle is basically
a series of wood-beam bridges.
Although most of the classic tall
wooden trestles have long since
been replaced, small wood pile
trestles are still common across
the country, Trestles are also com-
monly wsed on approaches to
larger steel spans.

Steel viaducts have been com-
mon sinee the eardy 1900s, 1-6
(page 8). They are often used to
cross wide wvallevs and other
depressions, and they usually fea-
ture o series of plate-girder spans
between steel towers, They can
also have longer intermediate
spans (o accommodate obstruc-
tions such as river crossings.

Movable bridges are often used
over rivers, bayvs, and lakes where
vwalerway access 15 needed. Mow-
able bridges fall into three main
tvpes: A swing bridge is on a cen-
ter pivid that turns horizontally 1o
open a lane on the waterway, On a
vertical lift bridge, the bridge span
is lifted up on tall towers located
on exch side of the span. A bascule

Fory flana winduety aned |1|$L'||ﬁ!. it b tha 1 B0 weaen 81 Inouss
wall ima the 30th century=some sl serve even fodoy. This Bolemone
& Oitia vioduct i of Wheeling, ¥West Vieginia. JJ. Young, .
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Oulioloosa, lowo, in 1948, Trasthe will ba discussed = dapth in
Chapter 3. Eobert H Milner

bridge has one end hinged, and
the other end is lifted vertically 1o
clear the waterway. Chapter 7
goes into detail about these types

of bridges.

Bridge loading

In locking at bridges, it is appar-
ent that some are built for heavier
loads than others, and indeed, the
load a bridge can carry is of prime
importance to railroads. In gen-
eral, the later a bridge was built,
the heavier load it is desigmed 1o
carry. Heavier bridges are usually
built on main lines, with lighter
bridges found on branch and sec-
ondary lines, Light bridge loading
was a key factor in many branch-
line abandonments with the com-
ing of heavier locomotives and
100- and 110-ton capacity cars in
the mid- and late 190{0s.

Bridges are usually classified
by carrving capacity using loading
formulae developed by Theodore
l:-rn;lpt,:r. i |.';'|.|!|. Cenary uﬁgil‘!&ut’
and pioneer in calculating strain
on bridge members. His system is
based on axle loading, so that, for
example, a bridge with an E-&0
loading can carry 0,000 pounds
on each axle,

In the early 1900s, losdings of
E-40) were common, moving o
E-50, E-55, E-60, and E-T2 by the
end of the steam era to E-B0 and
even E-20 ratings today, To railway
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Sinca 19040, the sieal vieduct hay been the prdm ed wiy le oo wide walley. Plabe girdes
spans like this one ore supporied by sieel plers. Dowd P 8&dorgon Library collecthan

engineers, following Cooper's for
mittlae means using heavier materi-
als for a given. Railroads maintain
a list of ratings for their bridges,
and  maotive-power  assignments

can be made based on loading. TF

you read through emploves timeta-
bles and special instructions, you'll
-I.F'I“,"ﬂ I‘Il!H.I ”h'." IIII I;.l;'rtﬂ'il'l Ilh;'l:lr”':ll-
tives that arent allowed on specific
track or routes, especially om
branch and secondary lines,

Space doesnt permit detailing

the specifics of each mtng in
Coopers system, but tor modelers,
the kev is that the heavier the
locomotives and cars vou use, the
more  substantial vour bridge
models should be, For example, a
pair of AC4400CWs pulling a coal
train on a main line simply won't
look right on a lightweight, pin-
connecied Praft truss bridge or
tall four-post frame trestle, but
theyll look at home on a heavy
plate girder span.

Putting it all together

The follvwing chapters will look
in depth at each type of bridge,
putlining the history and typical
usage of each bridge type. We'll
look at the basics of bridge maod-
cling, along with many hints,
guidelines, and modeling proj-
ects. We'll also cover ancillary
details such as piers and abui-
ments (Chapter 9) and take a look
at highway bridges (Chapter 3)
and tunnel porials (Chapler 10}
A list of available bridge models
is provided on pages 36-88.

Throughowt  the book, the
emphasis is on modeling bridges
and trestles in a realistic manner.
You won't find coverage of toy-
irain style irestle "riser” sels, piers
with slots cut into them, or simi-
lar models. The goal of this book
i5 to take vou bevond the toy level
to realistic modeling.

Even in a specialized book the
size of this one, it's impossible 1o
cover evervihing, If vouw siill have
guestions, try looking at what real
railroads do, It's hard to go wrong
by copying the real thing,

Mo, turm the page and we'll
start our bridge explorations by
looking at culverts and simple
beamn bridges,

Engineering Cyclopedia

Chne of the handiest
sirirces of prototype
information on bridges
and trestles is the
Raitway Engineering
ared Mairtonance
Cvelopedia, which
hﬁhﬂenpuhlhhea:i
v sinoe
the carly 1900s by
Simmons-Boardman.
The Engineering Cye
follows the same

locomative termingls,
and other subpects.
Features include
cxtensive protolype
drawings and
speci fcations, as wel|
as history and usage.
These are large books;
each sdition runs more
than |00 pages.

Youi can irack
down old {ssues of the
== | Cvethrough deslers

Thi!l}'mlneumgﬂ}femm
many aspects of railroad rights-

of-way, including bridges,
trestles, munnels, and retaining
ballast, ::'ggnnllng. turntables,

specializing in milroad
books and documents, Copies
also turn up often on eBav and
other online auction sites.
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Culverts

Tl #.1 &

any modelers don't even consider the most basic type of

bridge  frue bridge, but technically it is. The lowly but
exiremely important culvert is simply o covered opening under the
roadbed that allows water, o walkway, or @ narmow road o pass
from one side of the rightofway to the other, 2-1. Culverts can
be pipes of varicus types, or con be small masonry [stone o

concrate] struchures. Some modern metal culverts are lorge encugh
for @ rack to pass through.

Alsa vital fo ensuring proper droinage, beam bridges—
mode from wood, concrele, or sieel —are the other hpe of
basic railrood bridge. These structures often ignored by model
railroaders because they are not very excifing; most kayouts
would benefit from having more culverts and beam bridges.

and beam bridges

CHICAL O
i NI
NOIRTH WESTERN

4o e ] M

E:.mrliull‘f wmall unnals
wrder the roodbed, cubserts
are the most basic hpe ol
bridge, They con ks mode
af '-.~:|¢-|:|. sionie, or concrade,
like #is one wsed for
paderion roffic, ar they
con be simple pipes,
Diereid P Morgon Librory
eollachion




Railroads decide what type of cul-
vert or small bridege to use hased
on the conditions of surrounding
ground: whether it is normally
dry, wet, or swampy, and whether
the runoft characteristics of the
surrounding land are good or
poor. Another factor is typical
weather conditions, such as
whether the area s subject o
heavy rainfall or experiences fre-
quent Aash Aoods, In general, the
higher the likelibood of heavy
water, the larger the openings.

T -
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_ob st E i
Sters culbverts wane bodt from the 1800 into the sarly TR00s. This cubmn with wing wells
is an the akd Chicogo & Marth ‘Weatern bre in Yiyoming. Hiskrs Amerscom Enginearing
Recard: Jack Calier

10

This concrete pips i typicol of the simplest
cubmrts alang railrood rights-olsay.
Cubvarty are olia made fram carugaked
metal, iron, ond clay pipes. Jeff Wilson

In wet areas, culverts are gen-
erally nod placed at the lowest sur-
rounding ground level. Instead,
the bottom of the culvert is a few
feet above the bed of the neigh-
boring surrounding stream or
pond. This cuts down on sediment
eollecting in the culvert. Culverts
also often have a slight slope o
aid drainage and prevent sedi-
ment buildup.

Culverts fall into three basic cal-
cgories: pipe, box, and arch. The
miost basic tvpe of culvent is a pipe,
2-2. These come in many siaes and
are made from a variety of materi-
als, including «lay. cast iron, and
cormugated metal, Clay was popu-
lar through the early 19)s, and
saw occasional use later, especially
in areas with alkaline soils or other
conditions that could be corrosive
it other materials. Clay pipe cul-
verts could be found in various
sizes up o 367 in diameter

Cast iron was also a popular
culvert material through the lae
steam ern. These pipes had thin-
ner, sironger walls than clayv. Cast

0 e
- w

iron pipes ranged from 247 1o 487
in diameter, with even larger sizes
used in some applications.

Galvanized corrugated metal
became very popular for new and
replacement installations in the
1930s, The materials strength,
durability, and HAexibility {corru-
gated culverts are much less prone
i breakage compared 10 clay or
iron) made this type ideal for use
under railroad roadbeds. They
range in size from a footl or two to
six feer and more in diameter:

Concrete pipe (see 3=2) became
popular in  the ecarly 1900s.
It resists corrosion and can be
made to almost anv size and
strength {by making the walls
thicker}, Sizes range from 247 1o
7" in diameter.

Box and arch culverts

Az the name implies, box culverts
have a structure including side
walls, roaf, and Door. This allows
for a larger opening than a zimple
pipe. Concrete became popular
for box culverts in the early 1900s
(see 2=T), but wood and steel have
also been used. Concrete box cul-
verts can span up o 12, with
wirlls up 1o 100, 11 a larger opening
is required, a double-box design is
uged, or an arched structure or
bridge is used.

Stome arch culverts were popu-
lar for medium to large openings
froom the 1800s throwugh the early
19005, 2-3. These can be found
with openings from a few Feet
across up o bridge-sized spans—
in fact, it can be difficult to tell
when an arch culvert becomes a
bridge. Masonry culverts can be
eve-caiching, and their design is
often fancier than their use would
seem 1o require, See Chapter & for
other examples of small and large
concrete and stone structures,

Beam bridges

Beam bridges are the most basic
railroad spans. They are easv and
inexpensive to build, and can be
found using wood, sweel, or con-
crete members. These bridges are
always deck stvle, and they sup-
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iUsed for short spans, wood beam bridges are bosically ineades

withoed bents, Jaff Wikon

port the irack on beams that are
single pieces—as opposed o a
plate girder, which is made from
five or more pieces.

You can think of a wood beam
bridge as a trestle without inter-
mediate bents. Photo 2-8 shows
an example, which uses wood
beams resting on bulkheads con-
sisting of a timber wall with wood
pilings and cap {more on those in
Chapter 3},

Steel I-beams are often used
for beam bridges, as photo 2-5
shows, As with plate girder
bridges {more on those in chapter
4}, beam bridges can have bal-
lasted decks (as does the bridge in
the phota), or the bridge ties can
rest directly on the beams, Steel
beams are used lor spans 1o
around 25. Note that several
beams are wsed o support the
tracks (six under each track in the
bridge in 2-5), with plates con-
necting them,

|:'1||'!|L'I: ele hias alsos l’!u:ﬂ'l I.LM,-.'I.] l-l'lr
beam bridges, 2-6. These are usu-
ally used 1o support a concrete
trough  for ballasted  1rack,
Concrete beam spans are kept
fairlv short, about 15 or less,
although vou'll find longer spans
that use steel I-beams encased in
CONCrele.

Modeling culverts

Several companies offer culver
madels, Woodland Scenics has sev-
eral simple cast-plaster N and HO
scale kits for concrete and stone
culverts, 2-F (page 12). Photo 2-8

This doublerack beam bridge hos six steel Fbeams under soch

tock. Male the seel pisces thot cannect the Hesams, providing

nishilitg, Jalf Wilion

Concrete beam bridges are waally iopped by a ough for o ballasied deck. This one is on
the Unicn Pocfic moim line in lowo. Joff Wilson

{page 12) shows an HO stone cul-
vert from Woodland Scenics and a
corrugated pipe culvert from Pre-
Size Model Specialtics.

Assembling one of these kits is
fairly simple. Simply glue the cast
pleces together with white glue,
being careful to not get glue on
the visible surface (doing so will
seal the plaster, making it difficult
tix color). If some glue does get on
the surface, sand the area lightly
{after the glue has dried) with fine
sandpaper,

Occasionally  plaster kits—
especially those with thin cross-
sections—will break. Broken
pleces usually can bhe fxed by
applving white glue along the
break, 2-9 (page 12), then press-
ing the pieces firmly together, It's
not a problem if a slight crack or

chip is visible, as that can give the
piece a realistic aged appearance.

Plaster picces offen have stray
material from  the molding
process, Remove this material and
smooth it with a hobby knife,
2-10 (page 12).

For a simulated concrete cul-
vert, paint the culvert a shade of
gray or tan, 2=11 (page 12). You
can use Woodland Scenics’ earth
coloring set (No. 1215), which
includes concrete, white, and var-
ious shades of gray, or vou can use
almost any tvpe of water-based
mosde] paint.

Real concrete varies in color
from nearly white {(new concrete)
to light and medium gray to tan,
depending upon its age  and
weathering. I've found that many
model paints labeled “concrete”

1



‘Woodland Soenics kos mony cosiplosier odver kils, incleding thess
HO masanry arch [Mo. 12683, leH, and concrele [Mo. 12432, riﬂ"f!_.

madel, Jalf Wilion

ks fix @ broken piece, apply & thin coot of
white glua fo one of the broken edges, than
press the habees together finmdy, Joff Wilson

are o dark for my tastes, so |
mix them with white or light gray
to lighien them. Phoio 2-12
shows a charl [ made to use a= a

Stone oubvarts include these MO modals;, ‘Woedlond Scenles romdcen
wona |Mo. 1244] ond Pre-Size Model Specioies rondom slone with

:urrugulud pipe (Mo, 122]. Je¥ Wilson

Lise & hably knife ko removs Bash and
ot siray mammrkal from plaster and plastic
parts. Jeff Wikan

starting point for mixing Polly
Scale paints, including concrete,
apged concrete, white, and SP let-
tering grav. Make up vour own

A caolor mixing charf is o handy reference when blerding poir# io creaie dillerent eHect o

i maleh specific proobypes, Jalf Wilian

2

T ggiwe this cubeart o concreie calor, te
auther mined whilm and corcrele from the
‘Wioodiand Scenics eorth coloring set.
J=F Wilson

mixes 1o maich the effects vou're
looking tor,

You can vuse a brush to apply
the color, 211, You can also use
an airbrush or spray can lor a
more even finish.

Photo 2-8B shows a sione arch
culvert from Wondland Scenics.
Chapter 10 includes some tips for
painting and weathering casi-
plaster models of stone structures,
Photo 2=B also shows a cast-resin
HO culvert, featuring a corru-
gated pipe, from Pre-Size Model

‘Walthers offers a simple HO sieal bagem
bridge as par of a raestle and bradge kil
deff Wikon




Poaition the kil's bulkhsads ol sach end of the gop. Make wre he
gap it the proper diskance i malch e bridge. Jelf Wiisan

Specialties, Paint items such as
this to match vour scenery. then
acled them 1o your lavoul and blemd
them into vour lavout’s scenery.

You can also make vour own
simple pipe culveris using brass
or styrene tubing painted appro-
priate colors o match cast iron,
clay, or concrete pipes. Keep vour
eves open for photos and proto-
Ivpe examples,

Modeling beam bridges
Whether vou use a commercial kit
or try vour hand sl scratchbuild-
ing, installation of a beam bridge
follows the same steps. A good
starting point in HO is the
Walthers injection-molded styrene
tresthe and bridge kit (No. 933-
311471 It includes several trestle
bents, bulkheads, pile piers, and a
short beam bridge. Its a great
source of raw msterials for tresile
building as well,

Photo 2«13 shows the assem-
bled bridge from the Walthers kit,
which is simply & pair of beams
with cross members, You can use
it with the wesile approaches
included im the kit, but vou can
use just the bridge iself.

I used a wrestle bent and wood
wall from the kit for the bulkhead,
gluing the bent (o the abutmen
wall. You can also use a commer-
cial concrete or stone abutment or
make vour own as demonstrated
in Chapter 9,

Hura's the compleed baos bridge, with Canial Valley beidga mack
laid & fep, You can subsiue concrete or stane abuitments far o

different ook, Jeff Wilon

Position a bulkhead st each
el of the bridge gap, o the level
of the bridge rack will match the
level of the approach track on
vour rosdbed, 2-14. When the
bulkheads arc aligned, they can be
glued in place. Chapters 3 and 4
will go into greater detail on align-
ing abutments and bulkheads, as
well as installing bridge track.

The easiest approach is to com-
plete the surrounding scenery
before adding the bridge deck and
track, but photo 2-158 shows the
completed bridge in place with
the bridge track installed before
the scenery is added. It's nothing
spectacular, but it looks good sim-
ply because it is so typical of the
small spans found in thousands of
locations across the country,

The beauty of small bridges
likee these is that, because of their
srmall size, s very easy o work
them into tight areas. You can
also blend them into existing lay-
outs and scenes by cutting away
just a minimal amount of track
andd surrounding scenery,

The simplest tvpe of beam
bridge in real life—wood—is also
probably the simplest 1o model,
Follow the puidelines for trestles
in Chapter 3, without the interme-
diate bents, You can use wood
stringers from a commercial tres-
tle kit or plastic molbded (simulated
wood) stringers from the Walthers
kit, but the casiest way is to just

Styrang baoms sstable for bridges inchde
[left %o right] Mastnect 412" and Ewergreen
Ya" ord Ys" wtrips, Joff Wilsan

use appropriate sizes of scale
stripwood. Chapter 3 includes
dimensions for these pieces, as
well as tips on staining and work-
ing with wood.

You can also construct your
own steel-beam  bridges using
stvrene I-beams available from
Evergreen or Plastruct, 2-16,
Follow the same guidelines
described for the Walthers bridge
shown earlier by placing the
beams across the gap and gluing
commercial bridge frack across
the beams,

Be sure to paint the beams an
appropriate color—usuallv black,
dark gray, or hrown, Use profio-
type photos and observation as
vour puide; these bridges vary in
stvle from one railroad and one
installation 10 the next,

Mext, we're going 1o take a look
at modeling wood trestles.

13



Trestles

= Thes tald hame Feste on e mmﬁ'ﬁdMimEm*ﬂWd'm.-m
' Spakane Inmmaticnal . . .
- - P g e e think of the clossic fall wood structure that dominated
S i oL :
- — = ml UI'E'I'I:E::_, {m " eorly years of roilrooding, especially in the Midwest and ‘West,
[ | |-| [ iy wond raste was sl '
i g ke e b RS 3-1. Although maost of the large, fowering siructures have been
LE. Shawver reploced, many small wood trestles still exist, They remain an
economical way of bridging small gaps where drainage Is
required and where below-deck clearance isn't an issue.

A waslle is essanfially a seres of short spans over mulfiple
supports—in the cose of o wood tresfle, o series of short wood
beom bridges on wood bents. And, regordless of size, wood
trestles just look impressive, which is why they find their way onfo
so many model railroods.
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Wood irestles

Wood trestles were popular in the
early days of railroading because
of their case and speed of com-
struction, particularly in areas
that had a plentiful lecal supply of
timbher. Most trestles have a com-
mion ook, 3-2, with vertical sup-
ports called “hents” made of five
or six vertical posts. Some early
light-duty trestles have four-post
bents, 3-3 (page 16). The ouler-
most posts of the bents angle out-
ward, with cross- and X-bracing
for rigidity,

The hents are spaced abouw 12
to 15" apart, with wood stringers
placed  across the tops, Wood
ties—spaced much more closely

than on conventional rack—are
laid across the stringers, as vou
can see In the proiotvpe photos
throughout this chapter.

Wood trestles fall into two cate-
pories: frame and pile. Frame tres-
tles have bents with posts that
aren’t driven into the ground, but
are framed and rest on a solid
foundation, 3-8 (page 16). Square
timbers were tvpically used for the
posts on frame trestles, although
round posts were not unheard of,

Pile trestles have round posts
that are driven into the ground by
a pile driver. Most trestles still in
service, including those being
built teday, are pile trestles, 3-5
[page 16).

Bracing on trestles includes
X-braces, called swav or trans-
verse braces, on the bents. The
straight horizontal pieces between
stories are called sash braces.
X-braces that connect adjacent
benis are called wall or longitudi-
nal braces. If a trestle is more than
one story tall, the benis are con-
necled by steaight  horizonial
micmbers called girts,

Most trestles have open decks,
with the ties laid on the sifngers,
3-8 (page 16). Guard timbers at
the outside of the ties keep the
ties aligned. Many trestles have
guardrails inside the running
rails, although these are omitted

on some short spans,
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Trestles with ballpsted decks
have tHoors, with the track (laid on
standard ties) resting on top of the
ballast on the deck, 3= {see illus-
tration 3=2 for a cross-section of a
ballasted-deck trestle). Ballasted
deck trestles are often used for
heavy mainline applications and
are therefore hulill stronger to sup-
port the weight of the ballast and
flooring. They have bents with
wider caps and more posts, and
they have addifional (sometimes
heavierd stringers compared o
standard trestles.

Tall frame trestles have dwin-
died in number, and are now very
rarc on main lines. Many were
filled in by simply dumping dirt
through the tracks (oftem after
having a culvert or culverts added
between bents); others  were
replaced by concrete mestles or
bridges of various types. Trestles
still in service are mainly low pile
trestles, 3-7.

Trestles are also often used as
approaches 10 other bridges (see
photo 1-1 in Chapter 1), Longer
trestles sometimes have bridges of

Tha peats an a plle tresfle are driven directly inko the ground, ond thembare dan't require
Feeatings like frame frestes. Jeff ¥Wilkan

various tvpes (olten steel beam ar
plate girder, sometimes wood truss)
in the middle. These give multi-
span bridges an asymmetrical look
that is interesting o model.

The drawings in 32 show tres-
(ks in the E-60 range; for more
modern trestles with E-72 loading,
use six-pile bents with 12" spacing,
and use four stringers per side
instead of three, Heavier iresiles
can be modeled with SEVET- s
henis (24" spacing between all
posts, with the middle three posis
vertical) and heavier siringers
9 l&or 10x 16).

Stee! ond concrete

Arownd 1900, railrosds started
furning 1o steel for the tall, dra-
matic wvallev crossings once

accomplished with wood trestles,
With their tall steel towers con-
nected by girder bridges, these

Mot here the rails poss ovar tha fimbar
bulkheods at sach end of this open-deck
treaile, Jeff Wilkon coflachen



large steel trestles—often called
visducts—became commeoen in the
2ith century, {For a more in-depth
discussion of sweel viaducts, sec
pages 29-30 in Chapter 4.)
:_-l\.'lnl_'ri_'l.l..' LaliTe Intl::l I;.'r:lrrlrrlill'l
LiSE! E|:1r ‘Il'ﬁ[ll.'h I|'| 1h.1." lg'-'|-'|:|.‘|-, 3""
Although not as common as wood,
they can be found in many areas in
Lnnllt_'l.ll 1B rl."-il;.'rllhllllj:[ i
!11'.-.||1.-.~.. Tlll."- arg |::|H¢|'| vised 1o
gpan short crossings as replace-
mients for old wood tresiles,

Modeling wood frestles

The intricate stroctures of wood
irestles make for eyve-catching
models on o lavout. Although ires-
tles look complex, their constric-
tion is basic, and if vou divide
models into simple subassem-
blies, vou'll find they are easy (o
build, Several companies also
make kits for timber trestles in
HO and M scales (see the list of
available kits staring on page 86,
Most of these feature stripwood
construction, but a few (Walthers
among ohers) use plastic, (See
page 24 for some tps on making
plastic bents look like wood.)

Plastic models go together
quickly and easily, and usually
have nice details including nui-
boli-washer details molded in
place. However, many modelers
will tell vou that nothing repli-
cates the ook of wood Hke real
wood. You can stant with a wood
kit for a tresthe, or vou can buy
voir o dimensional siripwood
io make a trestle of almost any
size or design.

Basswood works well for this
application because it is strong but
casy to cut and shape, and it
accepts stain and glue well. Use
the propersize scale lumber for
vour project (see 32 for the tvpi-
cal sizes of prowivpe compo-
nents), Scale lumber is available
from  Kappler, Midwest, Mt
Albert, Mortheastern, and others,
Most of these companies sell lum-
ber in scale dimensions, but the
chait in 3-9 ':F!l.iI.EL‘ 195 il '|1|,:EF| Wi
convert measurements from frac-
tions or decimals to scale sizes.

i
4 |

abave tha sh TS an s g0 tho ends of the plonws thol moks w0 e decs of
this h-ullm.l'i-d deck resfe. The rail and shondard fies ore visible an top of the ballas,
I, Parker Lo, b

—ancrete inesfies neploced hmber in many locafions sforfing in e 1830s. [LE. Rosivey



Voricws colon of amis’s norylic paie,
tinnad with waber, make great siaina for
scale lumbar, ol Wilsan

Breah tha thinned acrylic painl ante the
wood. You can mix ond blend te colors
with your brush as you go. Joff Wikon

Staining wood

The look of weathered wood is vital
1o the appearance of the Anished
trestle. Lumber used in full-scale
trestles is tremted with creosote or
other preservatives to protect it
from the elements and termites,
Colors range from almost black o
many shades of brown and graw,
depending upon the type of treat-
ment, type of wood, age, and
weather conditions.

The initial .-sl',a.ining and :,:l::lh'rl'i:ng
of stripwond is best done before
beginning  assembly. Otherwise,
any glue that seeps oul of a joint
during construction will zeal the
wood, keeping the stain from pen-
etrating. The result will be unreal-
istic patches of unweathered wiood,

You can use many methods to
color the wood, including com-

mercial wood stains like Minwax.
These are casy to use and come in
a wide variety of colors.

I've had good good results mix-
ing my own "stains” using artist's
acrvlic paint. Good weathered-
wond colors include black, burnt
sienna, burmnt umber, raw umber,
and raw sienna. Squeecse a small
amount of paint into a small alu-
minum palette (available at art-
supply or craft stores), then add
wome waler, 3-10,

Use a large toothpick to stir the
paint into the water, bul don't mix
the paint thoroughly, The goal is 1o
have a thin wash of the color on
top, but thicker paint at the bot-
tom. This leis you just touch the
tip of vour brush into the mix for a
light wash, or dip it way down for
a heavy dose of color, 3=11.

Vory the appearance of individoal boards.
Thils is aspacially imparioed when ealering
scribed sheet motericl. Jeff Wilsan

A Ghas small sivips of shyrens sexd 1o the
jpoat locofons. Tha #hidker ninces of Shydarad
will ke #he saishes cigned. Joff Wilson

¥ & Morth'West Short Line Chopper s 0
wsehl foal for cutfing muliiple pieces of

sripreacd and styrena o S usdarm
lengihs. Jeff Wilsan

Apply paint to the woond as
appropriate for the weathering
effect yvou're trving 0 re-create,
Follow initial light coats of color
with heavier doses o get differ-
ent effects, 3-12. Make sure the
stain is completely drv (let il sit
al least overnight) before begin-
ning construction,

Bents

The first step in constructing a
tresile is to build the bents. As
vou'll find throughoui this book,
I'm a big Fan of jigs. Jigs speed
construction and improve the
guality of the finished model by
working as a third hand 1o hold
pieces in place during assembily,
guaranteeing uniform results. A
jig is particularly handy when you
have to assemble a lo1 of bents or



The Blorth¥est Shoet Line Trus Sander ksepa
party aligred when fuing the adges of sivip
ond sheet materiol. Jeff Wilsan

are building especially all ones,

T build a bent-assembly jig,
get a piece of plain sheet stvrene
at least (0407 thick. Styrene works
well because the white glue used
in construction won'l stick o b
Trace the outlines of the bent onto
the plastic with a pencil; include
the span and cross-bracing. Use
the drawings in 3-2 or other pub-
lished plans as a guide.

The jig 1 built Tor the project
shown here 18 based on the =ix-
post bent of the ballasted-deck
tresile shown in 3-2, Glue strips of
plastic along both sides of each
post location, 3-13 The fit should
I r:-l'nla:_ u|'||::||.||:rJ'| [ T¥] |h'ﬂ|.i l|"u.: rliul.:r.w
in line, but not oo tight.

A MNorthWest Short Line
ﬂh::.prh:_'r rennkoes quil.'l-: waark of ¢ut-
timg the posis and other trestle
componenis, 3=-14. 1 used the
adjustable shiding puide with a

A '\-'r'_'ll‘-r\.-".. i iyl Fent app-':.-lrg il
prisciae gquanhiias of ghee o past erds ond
ather light oreas, Jeff Wilson

MorthWest  Short Line  True
Sander to sand the tops of the
posts at the proper angles, 3=15.

Place the cap of the bent in the
jig. Put a dab of white glue on top
of each post, 3=18, then press it
into place, 3-17. 1 like using white
glue; vellow carpenter’s glue or
thick super glue (cyvanoacrylate
adhesived will also work. If vou're
using super glue, be especially
careful that no glee seeps onto the
'iIE. or the bent will be FI“E;H;_I in
place. In any case, use glue spar-
ingly and avoid petting it on {or
allowing it to scep onto] visible
surfaces of the wood.

IF vour benis are taller than 10
scale feet or so, vou'll need 1o add
sway bracing and sashes as 3-2
shows., Drawing the diagonal
braces on the jig will aid in plac-
ing glue before installing the
braces, 3-18.

Tha ||!‘! kabda the s In ling ea tha ﬂllml!

and |5 pushed againat the cap. Jeff Wilkon

The sash droing on the jig is a hondy
redererce for adding glue before odding the
pezih, Sl Wilion

You can detail trestles with
nui-boli-washer castings, 3-19
(page 20). These are available in
different =izes and stvles from
Detail Associates, Grandl Line,
and other companies, Drill holes
in the wood where vou want o
install them. Cut a casting From its
sprue, dip the end of the stem inio
a drop of super glue, then care-
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3-22

Ghae the pile/cop osenbly 1o the woed
woil, moking sure the distance from the top
of the cap o the top of the woll is comect
Jafl Wilsan

fully place it in the hole. The
process goes quickly, and the extra
detail looks great, Paint these dark
brown or grimy black to finish
them, 3-20,

When maxdeling a pile trestle,
leave the posts at the bottom of
the trestle unfinished and “plant”
them in the scemery when
installing the trestle on vour lay-
out. If yvou're modeling a frame
trestle, vou'll need to end the bot-
tom of the bent in a sill (see 3-2)
that will rest on a [oundation
when installed.

Ties, siringers, and bracing
You have two choices with ties:
Use wood ties or use bridge track.
Commercial kits are available
both ways; if vou're building from
scratch, you can pick the methed
vou want.

Bridge ties are available precut
in HD scale from Campbell and
Kappler; vou can also cut vour own
from scale siripwond. Bridge track,
which includes ties and—depend-
ing upon the brand—may include

it

Tha finishad Bani, with weathamd wood and
cosf defails, books realisiic. Jel¥ Wilsan

guardrails, guard timbers, and
rails, is made by Walthers, Ceniral
Vallev, Micro Engineering, and
other companies. {See Chapter 4
for more examples. )

If vou're using commercial
bridge track, proceed by gluing
the bents to the stringers. Glue the
stringers together, then use dou-
Me-sided tape te hold them in
alignment on a piece of card-
board, 3-21.

Mark the bent location lighely
across the stringers with a pencil
or scriber. Use a toothpick 1o place
dots of white glue on the stringers,
then position the bent in place.
Make sure it is centered side-io-
side on the stringers. Hold it
firmily until the glue begins o set.
When the glue is set, remove the
assembly [rom the 1ape.

Assemble the bulkhead sepa-
rately; the one shown in phoio
322 is from Blair Line, but the
process is similar if vou're build-

Mork the ket locofian on the boltoms of e
sitngars, cpply o deop al while glue, and
prmﬂ'ruhunr in ploce. e Wilsan

ing one from scratch. (A plastic
bulkhead from Walthers is shown
in photos 2-14 and 2-15 in
Chapter 2.) Glue the end bent 1o
the bulkhead, making sure the
resulting space from the wops of
the stringers to the top of the
bulkhead is slightly less than the
thickness of one tie. Glue the
bulkhead assemblies to the tres-
tle, 3-23.

Add the remaining bracing, if
any, to vour trestle. The wall brac-
ing is the most prominent, One- to
two-story  trestles typically have
wall bracing between every other
bent; trestles taller than two sto-
ries should have wall bracing for
two consecutive gaps. Frame tres-
thes often have wall bracing on
every gap. In general, the taller
and longer the trestle, the more
wall bracing it has.

The sample trestle 1 built here
is a short one, but as 3-2 shows,
tall trestles have girts. These

Cie the bulkhead cxsemblies 1o the reitle prior o insaling the reste |this ane's & Blair Line

HO ki) on tha loyend, Sl Wikion



continue into the ground or to a
bent at ground level on each end
of the restle,

If voure using commercial
bridge track, add it after installing
the trestle. More on that in a bit

Individual ties

If vou're wsing individual wood
ties, you'll need to aler the con-
struction order a bit. Make
another jig to hold the ties in
alignment. I like 10 use a sheet of
siyrene with a straight strip of
styrene along its length to keep
the ends of the ties even and
another sirip at a right angle 10
the first strip at one end, 3-24.
Mark the jig as shown with lines
tox help keep the tes perpendicular
to the puide strip. Marks at inter-
vals of five scale feet provide a
length guideline, and additional
lines mark the outside locations of
the siringers.

Ties on trestles are typically 8°
square and 10° long. Ties on tres-
tles are spaced much more closely
than normal track—on 127 cen-
ters, meaning there’s a gap of just
4" between tics.

Place a strip of double-sided cel-
lophane tape on the jig down the

center of the ties the length of the
deck. Fresh tape may pull the fin-
ish off of weathered wood, so press
the tape with vour fingers a few
times to make it less sticky.

Press the first tie in place at the
end guide. Continue pressing tics
in place, using a picce of 0407
styvrene (for HO; use 0207 for M
and 080" for O scale) as a spacer,
Glue a small handle 1o the spacer
to make it easier to use, 3-25,

Once all the ties are in place,
3-26, glue on the stringers follow-
ing the guidelines on the jig, then
add the bents,

Instollation

The technigue For installing a tres-
tle will depend on the iyvpe of sub-
roadbed, roadbed, and track
vou're using, along with the type
of scenery vou're planning. The
key is to make sure the trestle is
level and follows the line of the
roadbed. It must also match the
level of the adjoining trackwork.

1 tacked my Blair Line trestle in
place in a gap left in Woodland
Scenics foam riser subroadbed
and cork roadbed, 3-27 (page 22).
The bulkhead wall should be
slightly above the level of the top

Albova el This jig con be wsed lor aligning
ties for restles or dech girder or beom
Eeidges. The sirip at the botiom keeps the
ends of the e aligned; ather markings
ane for reference. Jeff Wilsan

kA piece of 040" wyrane [with o shyrers
sirip handle| besps lies spoced propary,
Disiibdia-giched taapar haalels tha R in ploce.
Joff Wilson

o Tha Bnished wrip of lies i ready ler
irdalling on @ nevls o beidge.
Sl Wilson

of the roadbed, but not so il tha
the rails will touch it.

Depending on your scemcry
plans, vou might want (o add sur-
rounding scenery before installing
the trestle. Once vou're ready to
install it permanently, set it in
place and position the bridge track
on the trestle, making sure it lines
up with the adjoining rack, 3-28
{page 22}. If you plan to paint the
bridge track {see Chapter 4}, do so
before installing it on the trestle,

After gluing the bridge track in
place, glue the trestle onto the lay-
out. If necessary, vou can shim the
approach tracks slightly with thin
stvirene sheet to raise the height.
When the glue seis, the scene will
he ready for scenery.

If vou've built a trestle with sep-
arate bridge ties, add the rails
prior to installing the trestle as dis-
cussed in the section on girder
bridges in Chapter 4 (pages 30-31).

Guardrails

Short testles often dont have
guardrails, but youll find them on
longer trestles and most other
types of bridges. Commercial
bridge track from Walthers has
them; with other brands of bridge

21



Tasifit the trestle. The jop of the bukheod woll should be less than a
t-thicknass ohowe ®e top of the roadbed. Jeff Wilsan

track (or if vou're using separate
ties) vou're on vour own., Here's
how 1o make guardrails,

Guardrails usuallv start at a
frog (ves, just like at a turnowt) 300
1 50' from the end of the restle or
bridge, 3-29. Guardrails are usu-
ally smaller in size than the run-
ning rails (and arc never taller).
Full-size railrosds use scrap or
used rail for this, and yvou can too,
Watch as 1 make guardrails from a
cut-0ff plece of Atlas M scale oode
%5 track that I had on hand (the
running rails are code B3).

Use a large flat file to bevel the
end of a plece of rail to form the
frog, 3-30. Positioning the rail at
the end ol a board helps brace it
while filing. Bevel a second piece
of rail on the opposite side, 3-31.

Soldering will provide the

strongest joint. 1 made a jig by
cutting a ¥V shape in a piece of thin
basswood, then gluing it to a
scrap board, 3-32. The angle isn'

tegather ol o beg. Marman Cooper
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Guardrails lpicolly dend 100 1o 50° from the end of o bridge or frestfle ond usuolly coms

wock. Joff Wilkon

critical —it just needs to hold the
rail ends in position. Slide the
rails imto place, then secure them
with tape or a clamp.

Apply heat to the end of hoth
rails wsing a soldering irom as
shown in photo 3-32. When
thevire hot, touch solder o the
joint, and the solder will flow into
it. Whien the area conls, use a lamge
flat file to shape the frog end,
removing any sharp points or
burrs, Set the frog and rails in
place on the track and mark loca-
tions for the spikes that will hold
it in place, 3-33,

It's a good idea o insulate one
side of the guardrail; otherwise, if
a metal wheel happens 1o bump
spikes or rail on both sides {espe-
cially in a derailment), youll have
a shorl circuit, To do this, simply
cul one of the puardrails near the
frog and file both ends flat. When
laying the guardrails, super glue a
small bil of styrene or gray ABS

3-29

Thes roils of the bl'l-l:hl wock jusl clagr ®a bulkhaod A couple of Has
glued in ploce under the mil joint imprave the copearance of the

plastic (Plastouct) in the gap 1w
keep the rails apart, 3-34.

Use super plue or spikes to
secure the guardrail in position,
2-35. Meedle-nose pliers work
well for pushing the spikes in
place. Do the same ot the other
end of the trestle or bridge. You
can simply butt the two ends
togeihier, or use rail joiners

Ballosted decks

You can model a ballasied deck
westle using methods similar o
those described above, The draww-
ing in 3-2 shows the cross-section
af ane of these tesiles, and a pro-
tolype example can be seen in
photo 3-F, Ballasted deck trestles
have wider bent caps (usually 16°
for a single track) to support the
14 wide deck.

To model one of these, start
with the deck. On real trestles,
the deck boards are usually 47-
thick planks (see the protoivpe in
photo 373, but since only the
ends of the individual boards can
bhe seen once the ballast is in
place, I use Y -thick sheet bass-
windd oriented side-to-side so the
end grain shows at the sides of
the deck. Stain this end grain
wsing the technigue described in
"Staining wood"” on page 18,

Prototype ballasied deck tres-
tles have many siringers spaced
across the underside of the deck.
Since they can't be seen when the
minde] is installed on a|layvouwe, 1
used only four on ihe example
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shown here, 3-38 (page 24), You
certainly may use more siringers
if vou like.

Once the stringers are in place,
mark the location of the bents (see
3-36). I use a scriber 1o mark one
edge of each bent across all the
siringers, Add a bit of white glue
at each stringer, then press the
bent in place.

When the bents are in place
and the glue is drv, flip the tresile
upright. The next step is to add the
ballast guards along the ouiside
edges of the deck. These are 8 = 8
boards on |'E$!|J 1.|.‘E5-:l|ex. ETi | l,qmd

white glue to secure scale strip-
wood in place.

The track should be elevated
slightly above the deck, but most
HO roadbsed is too thick. Instead, 1
use N scale cork that is not split
apart 1o elevate the track the cor-
rect amount. Photo 3=-3F (page 24)
shows the deck with the cork,
track, and ballast in place.

The ballasted deck trestle can
be installed using the same tech-
nigues shown earlier in this chap-
fer (see "Installation” on page 21).
You can add the cork to the bridge
deck beforehand, making sure

that it aligns with the madbed on
the layour when the trestle is
installed. When laving track, sim-
ply continue it across the trestle.

Be sparing in the amounts of
weater and diluted glue you use
when ballasting the deck because
the wood is thin and will warp
casily if it gets too wet. It's not a
bad idea to give both sides of the
dick a coal of paint before gluing
it in place to seal it from water.

Curved trestles
Decks for curved trestles can be
made in a similar fashion to
straight trestles. The only thing
that's different is the dl&high il tha
stringers, which must be cut to fit
between the bents. On a curved
irestle, the stringers themselves
aren't curved—they are a series of
straight sections between bents.
Draw the outline of the stringer
locations in a curve on a plece of
cardstock. (1 wse an old vardstick
with holes drilled in it as a com-
pass 1o get the proper radii. ) Mexi,
add extended lines showing the

FE|



Mark the bent location on the stringers with
a pin o fine scriber, then ghos the berty in
plocn. Jolf Wition

bent locations, 3-38. Place strips
of double-sided tape along the
stringer positions.

Lay & strimger in place, mark it,
and cut it so it runs from center to
center of the caps. Repeat the
process until the stringers are all
in place, and glue adjoining
siringers to each other

When the stringers are done,
glue the bents in place just as you
wiould on & straight tresthe. For the
track, yvou can use a flexible

bridge track (such as Micro

Thia visw shaws haw N oscole cork aliseing
thee track. The cork will be hidden by e
bollost, Jeff Wibon

Engineering), or you can place
individual bridge ties by hand.

Most curves are superele-
valed—the outer rail iz raised,
This is done by installing wedge-
shaped shims under the ties or by
beveling thickerahan-normal ties,
Muodel this with shims of %" or
less, or by sanding the ties.

Conclusion

Building larger trestles is simplv a
matter of uszing the echnigues
described in this chapter on a

Cat wivingery b fil, using the b=ftcenterline
marks oy a guide, Jeff Wikkan

larger scale, Each railrond has its
own standards regarding bracing,
size of members, beni spacing,
number of piles, and other details.
The standards have been adjusted
many times over the vears Lo
accommodate train
weights, If you're modeling a spe-
cific trestle or railroad, check pro-
totvpe photos and engineering
drawings (if vou can find them).
Mo it time o look bl one of
the simplest and sturdicst bridge
iypes: the plate girder bridge.

incremsed

Painting plastic trestles

You can improve the sppearance
of plastic trestle components that
come in kits. S1ar1 by roughing up
l|1t! F:||;|.\.I:J|.' Lia rrmh.l.: il [nl::lk Fivire
like rough-cut weod, The photo an
the far laft shows how 1o use
cosrse | 30-grit) .n-.'.u!ujp-:.l.|'|r.'| (]
enhance the effect of wood prain.
Ruhb the sandpaper hard along all
the surfaces ol the bent, While

Elll; Lo u:lnl'.‘l::nq'rll :II-q:H'Iﬂ h hlﬂll l;.lnd
caps lo anhance the efed of rough wood
grain, AN pholos: ol Wilson
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vl re doing that, make sure vou
remowve mold parting lines along
the edges of the poles.

U'se g brush to paint the paris
with medium to dark gray paini,
Placing a few drops of several
codars (black, gravs, and browns)
ion a paletie and mixing them
with vour brush as vou applv
thom will result in a nlee varied

Painl i memban with Back and wanou
thadas af brown ord groy 1o egresani
weathersd, rsgled wood

look, Apply brown or black
wakhes (one part acryvlic palnt
to eight or nine paris water}) to
some arcas 1o further vary the
appearance of the surface,

The photo at the [ar right
shows o completed bent pest (o a
raw plastic one. The texture and
weathering make the plastic parts
miach more realistic,

Compans the oopsarance of the roughed.
up. waatharsd beed ot right 1o the e
plostic. breabfromethe-kitbax bent al leh



Plate-girder bridges

he sieel plote-girder bridge is one of the most comman

bridge types used by railroads, 4-1. A plategirder bridge
differs from o beom bridge in thot the carrying girders are
tobricated from several pieces of flat steel joined together.

Plate-girder bridges became popular early in the 1900s

because they are simple, sturdy, easy to consiruct, and easy fo
ranspart o he job site. They are comman for spans from about
40 to 125, though some ore longer. They are generally not the
maost dramalic or picuresque of bridge types, but becouse they
are the mast common, most model roilroad layouts should hove

af least several.

Flate-gircar bricges ore
omang the most common
bridge types cn hull-scale
railrands. Here, o Chcaga
& Pdarih Waatern haight rall
ocrcas o fourspan deck
plate-girder bridge in Sioux
City, lewn, in 1580,

Sikn Schafar

5
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Al Flobe how the Ses on this shewed bridge
are angled whate the bridge meets the
-ul:ruhnm.!'qrﬂﬂm

Plate-girder components

Photo 42 shows the components
of a plate-girder bridge (looking
through the bridge); &3 shows a
girder being installed on a bridge.
Both photos help show how the
bridge components come together,

The kevs of a plate-girder
bridge are the two side girders.
The stee]l sheet itsell is called the
“web plate.” It is reinforced with
fMange angles and cover plates
around the edges. The wvertical
angles along the length of the
girder are called "stiffener angles.”

If more than one web plate is
used to build a longer bridge,
splice plates are used w0 join the
web plates, These are riveted Mat
panels. Splice plates are generally
located about a third of the way in
from the ends, but they aren't
placed in the center of the span.

Floor beams connect the gird-
ers  from side 1o side, with
stringers running between the
floor beams, 4-8. Knee braces
solidify the connection between
Hoor beams and girders, and lat-
eral {cross} bracing also con-
iributes to stability,

Plate-girder bridges come in
two tvpes: deck and through. The
simpler design, the deck girder
bridge, i3 used where below-
bridge clearance is not an issue
(see 4-1). Through bridges are
used where additional clearance is
required below the bridge, tvpi-
cally for crossing highways and
railroad tracks but also some-
times fior navigable waterways.

As with trestles, plate-girder
bridges can have either open-deck
or ballasted-deck construction. On
an open-deck through bridge, the
tes—spaced more clogely than
conventional track—rest on the
stringers and straddle the floor
beams, 4-5.



a-5 | L B
ole how the wood Hes siroddle the sieel
Acsar beam, which is taller thon the siringers

that the lies reat upan, This thraugh-ginder
biidgs has rounded comans. Sl Wilkon

Through bridges have plate gird-
ers with either sguared-off ends
(see 32) or rounded op corners
(see @-5). Girders on deck bridges
alwavs have sguared-off ends.

Ballasted-deck through bridges
have a concrete trough that holds
ballast, with standard track run-
ning atop the ballast, 86, Decks
are also often covered by metal
plates or wood planks. This is
usually done where a bridge spans
a road or railroad, to keep debris
from falling onto vehicles or
trains helow. It also makes it eas-
ier to adjust the height of track for
optimum alignment and to super-
elevate curves withoul tapered or
shimmed ties.

Deck bridges may also have
ballasted decks, 8-F, The concrete
trough holding the ballast is guite
apparent on this type of bridge.

Support for any bridge, includ-
ing plate girders, is vital, Each end
of each girder must be firmly sup-
ported on a pier or abutment by a
bridge pedesial or shoe, 48, Since
metal bridges (plate-girder or
truss] are subject o expansion
and contraction due to tempera-
ture changes, the bridge must be
allowed to move slightly on its
length, One end of the bridge is
anchored, with the other end on a
pedestal that is allowed o move,

The three-irock plotegirder bridge of left hos o bollosted deck, whils the threetrock bridge ai
right is an opendeck that's been covered by metol plaies. David P. #dargon Librovy collectian

=T

Ballasied deck girder bridges hove o concrese rough oiop the ginders ko hald #e bollost and
track, M Shoughneddy

The girders on plofe-girder bridges ove connecied o obuimants or plars by bridge pedesial
[hier caled shoes). Pedestal configuration depends on the type of bridge ond e application,

aF
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On short spans, the pedestals
can be simple fat sliding bear-
ings, as on the hl'ii.]gvl,' in &4-F [ page
27). Long bridges often have a
rocker shoe beneath one end (sec
the girder in -3, page 263, with a
rolling shoe at the other, &-8
{page 27). Check prototype phio-
tos throughout this chapter and
Chapier 5 1o see the variely of
bridge pedestals in use.

Multiple spans of plate-girder
bridges are commion, 49, Some-
times, the spans are the same
length and sivle; other multiple
spans have bridges of differing
lengiths and sivles (throwgh and
deck, sometimes mixing truss and
girder styles as well)

Regardless of the length or
stvle, the end of cach bridge girder
must rest on top of an abutment
or pier, Every joini between spans
must rest on a pler, or the bridge
would not support  §ts own
weight—much less that of a train.
Chapter 9 goes into more detail on
the H=e and rll]ui.'t.ﬁ'l"ll;.'l'll of |‘|-i;.'|':~'u.
and abutments.

Plate-girder bridges, like other
bridges, are rated for strength by
Cooper's system  (explained in
Chapter 1), To medelers, this sim-

6

A& Popd The 56 louis-3an Froncisco used this
kang muliispon deck plofe-girder bridge 03 o
billbaard. 5. Lowis-San Francecs Ry

I Plote the angle of the abutment cn this
skawad Brongh biids. The exdenssons of
tha siringars baspand itha lasl Boar baom nesl
an ftheir cam concrete foolings alop the
abutmend: ather companents remain the
sipime. Higare Amercan Eagineenmyg Recard

ply means that the longer the
bridpe and the heavier the trains,
the heavier (deeper) the pirders
should be. Table 810 has puide-
lines for E-30 and E-72 spans;
Ik @t peototype photos (and
engineering drawings if yvou can
get them) for additional guidance.
A length-to-width ratio of 7:0 is
typical for railroad bridges.

Skewed

Railroads often use skewed hl':':lgbz
where a bridge crosses a road,
river, or other railrosd at an angle
other than 90 degrees. On these
spans, the ends of the girders are
not parallel. The through bridge in
4-3 (page 26) is o skewsd span,
When modeling skewed spans,
remiember that each girder end
must still be supported by a pier

or abutment. Piers are angled to
match the direction of fow in
rivers, and to [t between other
obstructions such as highways
and railroads,

On a skewed bridge, the floor
beams are still at a 99-degree
angle 1o the girders, the beams
still meet the girders at a stiffener
angle, and other bracing remains
the same, However, on the ends
the siringers are extended to rest
on the pier or abutment, as the
under-bridge view in 4-171 shows.

Multi-track and curved bridges
Multiple through plate girders are
soarmetinees used [or paralle] trmwcks
(see &6, papge 27). They come in
two varieties. Some, like the one in
-6, have an additional girder




between the tracks, This girder is a
foot deeper than the outside gird-
ers, Other double-irack bridges
omit the center girder; however,
on these, the oulside girders will
be deeper than thase of an equiva-
lent single-track span to support
the extra load.

Double-irack deck bridges are
sometimes built, but they aren't as
commen as double-track through
bridges, Instead, rallroads often
use parallel single-track deck
bridges.

Plate-girder bridges are often
used on curves, but the model rail-
roader must keep in mind that the
individual girders comprising a
bridge are straight. Curved steel
girders are now used sometimes
in highway construction, but they
are extremely mare on milroads
because of the stresses involved.
Instead, curves are made by con-
necting secveral straight spans,
each of which is at a slight angle
it the next span, 4-12,

.

Steel viaducts

Arpund 1900, tall viaducts com-
prised of steel towers conmecting
multiple plate-girder bridge  sec-
tions became the preferred method
of crossing wide vallevs and other
bhroad depressions, 4-13. Stecl
viagducts, the successors to tall
wood-frame  trestles, are among
the most impressive bridges in
modern railroading. They feature a
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& Curved plaegirder bridges are actually
a sevies of siroight spans, eoch joined ol o
slight angle o the next. Donald Sims

¥ This Micks! Plote Bood viodud of
Cormeout, Ohio, indudes a couple of
longer plabegarder spans in the middle o
bridge the river and ancsther rallrood. The
structure is 1,330 feet long and 54 teet mall
Bichard ) Coak




The easyio-assemble Ceniral Valley through
tnuss bridge kil i mode of injection-molded
ityrene plastic. jalf Wikon

4-15 08

The Caniral Volley kit builds inka an
ofroctive model. Jaff Wilkan

Mike sure the bridge nack oigne propardy
with wour roodbed, and thet the bridga leal
rest fiemby an fhe obutment. Jeff Wilson

Thse rails just clacar the tap of the sbulmen
Add o hller e I eeeded @ o tha
obutment. Jaff Wikon

common appearance, and they are
found on railroads across the
GO, Th#:l.- CAM Fange froam @
couple hundred tw several thou-
sand feet in length.

A vinduet ix built with several
tonwers, each of which is made up
of two steel trestle bents joined by
bracing. The towers rest on con-
crele or stone abutments at each
corner, Photo &=-13 (page 29)
shows the tower-and-abuimment
structure, as does 1-8 in Chapter 1.

The bridges between towers
are the intermediate spans, and
the bridge across the fop of each
tower % called the tower span,
The spans are generally spaced =0
that the distance between adja-
cenl towers is double the distance
across the wop of each tower.

Although similar in appear-
ance, viaducts wvary in  their
details. On some wviaducts, the
girders used for the tower and
intermediate spans are the same

30

Yau con use a kit o model o deck girder

brickyn, or you can simply s ihyrane
spocen lo join b gieders. Jeff Wilson

depth, 8-13. On others, because of
their shorter length, the girders
for the wower spans aren’t as deep
{see photo ¥1=& in Chapier 1), The
towers also vary in design.

I o vinduet crosses an inlerme-
diate obsiacle, such as a river, a
longer span might be used over
the longer gap. This long span can
be anather plate-girder bridge (see
4-13), or it can be a truss bridge,

Viaducts sometimes follow
curves. As with other bridges,
each segment s siralght, placed a
a slight angle to its neighbor.
Modali lote-girdar brid
When it comes to replicating
plate-girder bridges, modelers
have a wide variety of products 1o
choose from. (A list of available
models begins on page 36.) Com-
mercial models in several sizes are
available, and vou can also kit-
bash vour own bridge using a kit
as a starting point.

The deck bridge fiefi|, mode with Cantol
Vllay beidge ack and Micra Engirring
perdars, maets e Cerdrol Valiey frough
bridge otop o ‘Walkhers obutmens. Jeff Wilson

Central Valley offers a well-
detailed injection-molded styvrene
mode]l of a 72° through plate-
girder bridge in HO scale, 8-14.
Kits such as this one are not diffi-
cult to build, 4-15.

Dnce yvour bridge is buili, the
next step is to install it on your
layout. Its important to keep the
bridge track at the same level as
the approach track, The bridge
feet must also rest firmly on their
abutments or piers.

Make sure the abutment youve
chosen Fits the bridge wvou're
using, Abutments are relatively
easy o make and can be custom
built to the bridge vou are using.
I built an abutment from styrene
i fit the Central Valley through
bridge, 818, following technigues
demonstrated in Chapters 6 and 9.

You can make bridges fit avail-
able abuiments by using larger or
smaller pedesials. You can also
trim the top of the abutment back



Tha leng fes will suppan o walkway at e
sidw of the bridge. The rails are ghed in
ploce with super glue. Jeff Wilsan

wall 10 match the depth of the
bridge structure and clear the
track {usually the casiest method).

On many bridges, the botioms
of the rails just clear the top of the
abutment, 4-17. On others, the
rails rest on a tie placed directly
on lop of the abutment (see photo
4-2, page 26). 1 like to model the
rails clearing the wall because it
provides a bit more leeway when
making final adjustments.

The bottoms of the ties on mv
model bridge are just below the
top of the abutment, 4-17. [ added
rail to the Central Valley bridge
track, then joined it to the fex-
irack on the layout. Make sure
this joint is kevel, IF necessary, add
some thin styrene shims under the
flextrack to bring the track to the
samic level.

Both bridge pedestals should
be firmly in contact with the abut-
ment (see photo 4-18). A bit of
super glue under the pedestals
will help keep them that way in
case the bridge is bumped while
track is being cleaned or scenery
i% added 10 the lavoul.

I possible, install and align
bridges before the surrounding
scenery is in place, but wait to
secure bridges permanently until
after the scenery is complete.

Deck bridges

Deck girder bridges are easy (o
model. The only visible clements
are the girders themselves with
the ties and rail on iop. Except in
rare cases where the model can be
viewed from underncath, there's

i need o omodel the interior

This styrene [ig holtds the mils i gouge
upside down. The larger pieces of plosfic of
loraver It and lower right align the edges ol
thes ting. Jofl Wilsan

bracing. Several companics make
kits for deck bridges, but any pair
of square-ended girders can be
used (rounded-end girders are
only used for through bridges).

I miodeled a deck bridge with a
spare pair of HO scale Micro
Engineering girders, 4-18. (The
company also offers a kit for a
deck bridge, but I already had the
girders on hand and wanted 1o use
them.) Cut a few pieces of 0B0"-
thick styrene to a scale 6-6" width
and fit them between the girders,
making sure the ends are square.
(T used a True Sander to clean up
the styrene spacers in the photo,)
Glue them to the inside of one of
the girders al a lange angle, mak-
ing sure the bottom of the styrene
is down against the rivet plate for
proper alignment.

Onee that'’s dry, glue the second
girder to the styrene spacers.
Paint the spacers grimy black o
make them less visible.

You can use any commercial
bridge track atop the girders {see
sidebar on page 36 for more on
bridge track). For my sample
bridge, T chose 1o use the Central
Valley bridge track because 1 like
the appearance of the realistic
puard timbers molded in place.
Another benefit of this bridge
track is that it can be glued with
styTens cement.

Cut the bridge wack 1o kength,
then glue it in place atop the gird-
ers, making sure the track is cen-
tered side-to-sicke on the girders,
Photo 419 shows this bridge
meeting the Central Valley through
bridge, More on that in a bit,

RFun o beod of sper glue aleng e battem
of mach rail, then press the bridge in ploce
Hald it Famly for @ few seconds unil the
glue 1okes hold, Jeff Wilkon

You can also model a deck
girder bridge using real wood
ties. Use a jig for aligning the
bridge tics as demonstrated in
Chapter 3. Once vour bridge is
bullt, run a thin bead of super
glue on the inside edge of the top
of cach girder, then press the
girders firmly down onto the
strip of ties, 8-20.

If voure modeling a single-
span bridge, vou can lav rail on it
at this point. If vou're using multi-
ple spans with natural ties, s
often easier to wait until the
bridges are in place on the lavout
and lay the rails in o continuows
strp across the span,

For single spans using wood
ties, T glue the rails in place with
the aid of another jig. 4-21. Its a
picce of sheet stvrene, with strips
af 060" styrene glued on top to
form guides for holding parallel
picces of upside down code 83
rail, Use a piece of sectional track
o place the styvrene guides the
proper distance apari. Two addi-
tional small pieces of plastic rest
against the bridge ties, keeping
things aligned when the bridge is
set in place.

Place two pieces of rail in the jig
and run a light bead of medium-
viscosity super glue along each rail.
Flace the bridge ties-down atop the
rails and press frmly until the
super glue sets, 833,

If vou use Central Valley's plas-
tic tes, the best way 1o attach rail
b to coat the bottom of the rail
with Barge cement (used by shoe
repair shops) thinned with methyl
ethyl ketome (MEK) Let it dey,

a1



Use & razer sow and mitler box o cul tha
girder naxl o o aHanar angle ot Wdisan

position the rail, and re-wet the
Barge cement and tie strip with
MEK. It locks in place right away
bt can be adjusted by re-wetting
the joint with MEK.

To lavy the mils from above, use
a fine-point scrber (or a straight
pin in & pin vise) w lightly mark
the outside location of one rail
along the ties. Lav the Brst rail in
place by running a thin bead of
super glue along the underside of
the rail and pressing it in place,
carefully following the marks on
the tes,

Position the second rail on the
ties, using several track gauges to
keep the rail in alignment, Use the
seriber to lightly mark one edge of
the rail on the ties.

Lay the second rail the same
way as the first, [ollowing the
scribed mark, and immediately
check the track for proper gauge.
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Epread ligud ploite cement on ane of the
Mg surlocas. el Wilsan

Installing @ deck bridge

You can install o deck bridge in
the same way as a through bridge,
but the depth will be different
compared to the through bridge
shown earlier. On multiple spans,
vou'll often have 1o join a deck
bridge end-to-end with a through
plate-girder bridge, a truss bridge,
or another deck bridge with gird-
ers of different heights,

Full-scale bridges cither have a
pier with two levels or a concrele
pad atop an existing pier, 423,
You can do the same thing on
vour model.

Place the adjoining bridges on
a [lar  surface, buotting  them
together end-to-end. Measure the
height difference from tie top to
tie top. Thats the distance you'll
need 1o make up.

The easiest way to do this is o
build a small box from siviene

A cancrede pad was added aksp this shons
ahuiment o accommadata The I-iahr
differerce berwmen these plakgirdar e
and [oeam (righ] bridges, which replaced
warlier fresa bridges. Hisonc Amenrcan
Engirswring Surver, Win, £ Borre#

and then glue it o the pier. This
replicates the concrete extension
Found om many protodype picrs. In
photo 819 (page 30), an exten-
sion box is installed on a Walthers
pier and painted concrete colorn
(Chapters & and 9 discuss working
with styvrene in greater depth.}

Another way to do it is to make
g custom stepped pier for your
bradge, like the prototvpe piers
shown in photo 4=1 (page 25) and
9% in Chapter 9.

Modifying girders

Bridges and bridge kits are avail-
able with girders in several
lengths, but s also possible (o
shorten a girder 1o provide a bet-
ter fit for a specific space on a lay-
out. Bridges can be lengthened
using the same technigue, but be
carcful: It's easy to wind up with a
bridge that wouldn't realistically
carry a heavy load, Remember the
T:1 ratlo.

I shonened a Micro Engineer-
ing HO scale 50° girder by one
panel length {abom 47), Keep
splices on panel lines, and be sure
to keep the intermediate stiffener
angles and rivet plates intact. Start
by cutting the girder at a panel
edge, &-24. Use a razor saw and
miter box to keep the cut square.
Make the next cut the same way.

On mv sample project, T wsed
a True Sander on both pieces to
ensure that the joint would be
sguare, Spread a little plastic
cement on one of the mating
surfaces, 4-25, and press the
picces firmly together, Work on a
flat surface, holding the parts
against a steel rule or other
straightedge to keep the girder
aligned, If vou work carefully,
the splice line on the shortened
for lengthened) girder will be
almost invisible, 8-2&,



A The joint is almos? invisible on the iop
gir-d-'_ o wmalbered girder is af bofhom,
Jeff Veihon

B Add a pisce of plostc o the bridge a8
a deck, than add roocdbsd. The ¥ock 5 a
confinuctan af Hesvock, with o gap in the
ties over the abesment, Joff Wikon

Ballasted-deck bridge
Ballasted-deck bridges are Fairly
common on real railroads, and
thevre relatively easv o model
Several companies offer them as
kits, including Micro Engineering.

Converting o through open-
deck bridge o a ballasted-deck
bridge is faidv simple. For mwv
sample project, [ started with an
HO Central Valley through bridge,
adding a sheet of 020" styrene cut
o fit between the girders and atop
the strimgers and floor beams.
Glue the plastic deck in place,
4-27. [ used a bridge 1 already had
on hand; it would have been ecas-
ier toadd the styvrene floor before
gluing the knee braces in place,
Seal any gaps around the edges of
the styrene with thick super glue
or other filler 10 keep ballast from
dropping through.

To provide a bed for the irack 1
used M oscale cork roadbed (HO
roadbed elevates the track too
miuch). Don't separate the cork
strip—simply glue it in place with
super glue as shown. If vou're
maodeling a bridge in N scale, go
ahead and use M scale cork.

Install the bridge the same way
the through bridge was installed
earlier in this chapier, Build the
subroadbed and roadbed up to the
abutment (1 used a stone abul-
ment from Chooch) as before,
making sure the rails will clear the

Bolosl the bridge oy with the loyoul. The
siona ohutmant i from Choock . Iolf Wiken

top of the abutment. You can use
thin strips of styrene to shim up
the track if necessary,

Glue the bridge in place, mak-
ing sure it is propery aligned at
both ends with the abuiments
and the track leading up to it. If
vou're using Aextrack, cut away a
tie at each end of the bridge
where the track will pass over the
top of the abutment wall.

Ballast the track the same way
vou would ballast regular track,
4-28. Painting the styrene deck
concrete gray beforehand will help
hide it from view once the ballast
is in place, When gluing the ballast
on the bridge, have some paper
towels readv in case glue seeps
through the bridge deck.

As with other bridges, vou may
wanl to complete the surrounding
scenery before gluing the bridge
in place.

Fer @ sbiwed beidge, cul #ea sivingan ond
bracing os shawn, then ghoe the oo
assembly k5 ore girder, Jeff Wilken

The cramped gquarters of many
model railroad  layvouts  offer
opportunities to follow the exam-
ple of full-scale milroads and
place bridges at angles other than
M degrees. Skewed bridges can
be maodeled in either deck or
through configurations,

Ome way to build a skewed
through plate-girder bridge in HO
scale is 1o use a Central Valley kit
as a starting point, 429, To do
this requires ome single-track
bridge kit, plus an exira floor
(stringer/floor beam) assembly,

I skewed my example by one
floor-beam section, which worked
out to o 45-degree angle. Shal-
lower angles are possible, but the
inner surfaces of the Central Val-
lev girders have notches for the
floor beams, =0 the inside of one
girder would have (o be modified.
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Cut oo aned from the spore Baer seclion
o= shoreen at lef, thae gl it in ploce o
the girder and main Hloor /beom section
Julf Wikion

Start by altering one end of the
siringerfloor beam casting {see
photo 8290, You'll need to rim
away he end foor beam, then mrim
the stringers so that they'll extend
to the pier or abutment as on a pro-
totvpe bridge (see photo 811, page
28). 1 used a chisel-point knife 1o
cut through the parts; a razor saw
wionbd also woark

Clue one of the girders 1o the
side of the stringer/beam piece
(sce 4-29). Next, cut the spare
stringer/beam  plece, 4-30, and
add it to the main stringer/beam
picce. Make sure the joint is
square and that the stringers are
:||||.:||f.'r.l. '[:il:nl_'l: 1 Haan driuﬁ. !.l_|11r_' the
other girder in place, and vour
skewed bridge is ready 1w be
installed on the lavour, 4-31,

The stringer extensions should
rest on extensions of the abutment
or pien as the prodotyvpe photo in

The binished shewad plateginder bridgs s
ready for Insicllofion. Joff Wilken

4=11 shows. These might or might
naot be visible depending on the
viewing angle of the model. IF they
can’ be seen, they can be amitted,

Skewing deck bridges is a bit
casier. Do it with a couple of
Micro Engineering girders, using
the same assembly technigues as
described earlier for a square
bridge, 4-32, | used squares of
thick (0830°) sivrene 1o space the
girders after figuring out the
skew angle | needed, keeping the
spacers next o =tiffener angles
an each girder

If the skew angle is slight, ties
on the bridge and adjoining tracks
are ;.:,l:l:l:n.'lll'n.' frlul_"ud. al ﬂ.rl_th.-.‘-. nEar
the abutment, as photo 8-2 (page
26) shows, IF the angle is steep, the
abuitments rear wall is usually
sguared to the ack (photo 5=21
in Chapter 5 shows this on a
skewed truss bridge),

34

Wi making o thewad deck bridgs, be
surd tha panals |siilfener angles] o sven
with each other. Jeff Wilsan

Girders glued to subroodbed
Another popular method of mod-
eling plate-girder bridges is to
glue the girders directly 1o the
sides of plywood or foam sub-
roadbed. This method has the
advantage of not having 1o align
separate bridge track with the
track on the lavour.

This iz easily done with bal-
lasted-deck through bridges, and
works well as long as the under-
side of the bridge isnt visible,
Make sure the subroadbed s cul
to the proper width, with siraight
sides, for the length of the girders.

Photo 8-33 shows the roadbed
ready  for the l-'::iIle'_'l:'h. wiith the
abutments and pier in place. Tack-
ing styrene sheet to the edge of the
subroadbed provides a good glu-
ing surface for the girders. When
gluing the girders in place, make
sure the girders are level, the
shoes rest firmly on the pier and
abutments, and the girders com-
pletely cover the edge of the sub-
rikulbed, @-34.

Walkways

Many through and deck girder
bridges have walkwavs along one
side (see photo 1-2 in Chapter 1},
sometimes on both. On deck
bridges, these are made by
extending some of the ties over
I_]"n.-_' u:lgq: [E§] :'.I.LF:IFS-III"l Iil'lt: '|‘|!;.’|1i-e'|l‘1'|'|

Model Rodrooder associote edior Cody
Grivao modeked o geder bridgs by firsl
izcking sheat shyrers fo the edges of the
phywood subroodbed, providing o smoath,
eaudy glued srfocs far the geden.

Cedy Grivee



Witk tha gerders. scanery, ond bollo |
Piaon, e RCnugue USed 13
Lok Girivna
for walkway planking. On some
bridges, especially those where
||'|' walkway was .LI_II_I:'\-\.I al e the
||:|-:|_-'-: weas il |'-|:|r'-'r-.- bolted 1o
the thes extend owtward to hold
ihe watkway.

1|-|'_| CHn I ||_!|_'| this l.l.il|| [ |
winid e, placing o scale 14 longe
tie every third or lourth te (see
4-20, page 31). Use scale 2 = 12
siripwond 10 creme planking bor
the walkway, You can use single
strips for the length of the bridge,
but it will look more realistic if
yioma wise two or three pleces,

Glue vertical posts using scale
4 x 4 stripwood to the extended
tics. The posts should be about
48" long in scale. Mest, make
guard railings from scale 2 = 4 or
2 = & stripwood and glue them in
place; vour bridge is done, 4-35.

Scale planking can also be used
in a similar fashion over the open
decks of through plate-girder or

Add o wolkwoy 1o o through or deck girder bridge by exfending every third o fourth Se ond
insiclling the wolkway flooe, posts, and kandmils mode from scale skipwocd. el Wilson

truss bridges to create a non-
ballasted closed deck bridge.

Viaducts

The best way 1o model a tall
viaduct is to start with a kit
Micro Engineering offers several
complete kits in both M and HO
scales. Separale components are
also available: see the kit lisi

starting on page B8, These kiis
can be combined 1o make struc-
tures of almost any length, and
they can be modified with girders
of various styles 1o match specific
prototypes, Photo #-36 (page 36)
shows one of these viaducts
installed on a lavout.

Let’s move to the next chapter
and take a look at truss bridges,

J5



Bridge track

Soveral companics
offer bridee trock,
with its distinctive
closely spoced tes
{soe photos ot right)
In HO scale,
Walthers truck
includes ihe running
ruls, guardrails, and
grord timbers, 1T voai
need 1o adjust the
track’s length, cut a
segment From the
michdle and join the
ends together
Central Valley
bridge track is
miolded plastic with
puard timbers, but

3t

doesni include mil,
Rail ¢an be glued in
place with super ghae
or Barge cement,
with plastic spike
heads pushed over
the rail web to hald
it in place.

Micro Enginesring
briddge track,
available in N and
HOr scales (the HO
track is shown in the
photos at right},
includes rails and is
flexible, The guard
timbers are separate
plastic Hems that
mav be added after

the track has been
bent to shape.

Plastic bridge mrack
feeds painting to
muke it look realistic
1 usually start with
an alrbrushed coar of
dark gray or grimy
black. Follow this by
using & brush o
highlight indivicual
ties with black and
various shades of
brown and gray.
Paint the sides of the
rabls dark brown,

with Black highlighis.

Commarcial bridge frock @ HOL ol
ircludes Whalksss Canimal "l"'dlll'r'. and
Micro Enginearing. Joff Wilson

Variationa of brown, proy, and blaeck sk
wnll far painting Fed. el Wilon



Painting plate-girder bridges

¥y besn o few yeon tince #a Chicogo 8 Morth Western bridge
hoa receepd o coal al point, Jef Wilios

e —

Tes rmplicaln B waothoned point leok, wart by gieg #a bridge o
biose coct of broen ond calde red coloes. Jeff Wilsan

Plate-girder bridges may
be painted any color, bui
the most commaon colors
are black and ilver.
Bridges ane usually kept
in good repair, but if a
Few yvears pass betwesn
parinting. patches of mst
nnd Bocom pRmving
weathered streaks olten
appoar, especially on
Hghtercolored bridges
like the old Chicago &
North Western bodge
shown here.

An airbrush or spray
can will provide the best
results in puinting, 1E
vou're painting the
bridge black, do it after
the bridge is assembled.
If vou're painting it
lighter color, paint the
girders separutely from
the Nlooring belfore
assembly,

D the example in the
photos, T oreated the
effect of the primer coat
showing through by first
painting the girders with

a mix of rust and oxide
resd colors, 1 then used
an airbrush to apply the
final silver eolor, using a
vertical spray pattern
ond making swre 1 didn't
completely cover the
previons colors,

Streaks of must are
casy i create by
dry-brushing, Saar by
dipping the tips of the
bristles of an old brush
in paint, then bruzgh
off maost of the pakn
on a paper towel, Use
the nearly diy brush
(henie the name of the
technigue) to streak the
paint onto the model,
Use verticnl strokes 16
match the effects that
Mother Nature has on
prototype bridges.

Fior adcieinal
weathering, use pnother
brush o lightlv dust on
powdered artists pastel
chalks in various
browns; reds, and black.

Finivh by wreoking the badge with wiver, letting wome of the bose
cofons shorw through. Drplirushing ond on mppficosan al arie's
powied cholk dogt odd soma odditionn] oocens 1o both he bnidge
and the chutments. This i o Cental Yalley doubfe-tock bridge on
a Walthor ahuimaeni. s YWilkan

Al Produch offers thin s of powdered chaka, with sevenal rusl
ond grime calon thal ome hoedy for waather=g bridgm ond ather

itructuros. Jaff Wikan

iz




Truss bridges

Truss bridges are olen used
for long spana, a3 showen
hans on the fommer Southem
Pacific main line meor Vil
Arizona. The middle hwo
spans ara fivaled Pralt deck
Fusasd, with shanier phale
girdes bridges of eoch end
Joff Wilson
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n the early to mid-1800s, the wood truss spon was the solution
Ih:- the costly allernafive of masonry bridges. As locomative and
car weights increased, bridge builders lumed to meto! —first iron,
then steel —for greater strangth in truss bridges.

Theough the end of the 19t century, roilroads built
progressively longer spans wsing improved fruss styles, then hmed
ko confinuous fruss and cantilever bridges for long spans where
intermediate piers would be difficull or impossible to use. Even
thowgh the heyday of truss bridge building peaked in the early
19005, many long spans were built loter. Many early fruss bridges

are stll in use and can be seen along leday's railvoads, 5-1.




Truss components

Truss bridges come in three basic
stvles: deck, with the supporting
structure below the track, 5-1;
through, where the truss sides are
above the deck and are connected
by bracing across the top, 5-2;
and half-through, or pony, with
shorter side trusses, the tops of
which aren't connected,

Truss bridges use many differ-
ent patterns or stvles for their ver-
tical and diagonal members.
IMhestration 5-3 shows FHEAY Popa-
lar truss deslgns thai have been
used over the vears.

Photo 5-2 also shows the basic
parts of a metal through-truss
bridge, in this case a Prant, The
top and bottom chords bear the
weight of the load. The vertical
members al the ends are posts; in
the middle, thev are hangers that
can be in compression or tension

Frrim

|
- [ Togp liurails har
Forial Brocass|

Thils Prodt ﬂ.rnugh-rn.:u. hhd-p. spord the Rock River an tha Chicage. Buringlon & Guincy line
at Oregon, lllinoiz. Sm Scribhing

ﬂ Warran through i uu:l' leteral) i l Subdivided Warren |
]SIMAA: “w NN
Warren dack
i Warren through E Pratt dack ; Proit deck
Prak through Frat threugh
Whipple Howe
| F ‘ i Ballmian deck
Penrssybeania [Peit ™~ Parker (curved-chard Prat) 4

Truss beidges coma in a wide variety of conligeroSans: wome we=gle, some iniricate,
ond some guite beoutifel. The Warmen pafiarn & mosl comman an moden I'_'ridgtg.

1%



depending upon the russ Iype,
The diagonal members are indeed
called diagonals, and the diago-
nals af the ends are the end posis,

All of thess COMpEDnents ane
called truss members. Truss mem-
bers can be made in several wavs,
with variows COmMpanents |'|r|'|'ui.|:|.|.t
a box, 1, or H cross section. The
sides of the members—called sep-
M —Te gurll:r“.'l.lh chamnels,
plates, or angles, and they are
joined by lacing (steel straps at
anglesy or by steel plates, Double
lacing has straps that cross in an
X pattern; single lacing has non-
Crossing straps.

Small steel plates a0 the ends
ol laced members or spaced along
a member are called stav plates; a
plate that runs the full length of
a member is a continuous plate.

Yeuu'll gee 1_":;|.r|:|p|i:'.h. af all of thess
components in the hridge photos
throughout this chapter.

The members on truss bridges
were wsually connected by plns
(5-4), rivets (53-8}, or a combina-
tion of the two. Modern bridges
are bolted or welded together,

The wension members on pin-
connected bridges are lighter
than compression members and
arc made of rod or strap con-
nected on the ends with eyvebars,
Popular into the early 19900s, pin-
connected bridges could be easily
assembled on site with unskilled
labor They are also easier 1o ang-
Ivze mathematically than more
complex designs, One drawback

4 For left: The batom chard on this
pin-connecied muss & a coenbination of

0 mamber with 0 loced boftom (at lef in
phita) and an eyebar ol right), The
diagenali going up o lalt are Ban, te
disgonal at right is o tersion rod. Histonic
Ammricin Engineering Record, Bl Anclavion

4 This Warren deck fruss yses riveisd
connecons. Tha serficol mambee of lah
is mode from bockdobock chonnels; s
diogeeml is o bea mode of chanmels
connecied by lacing, with sley plales ol
top o bofom, Mt Assrcan
Enginearing Rscord, Josagh Ellos

':I[ Pirl.-l;:“lllll;'l.:lﬂ‘l I'FrI.I.LEt!H i!’i |Il'ﬂ1
thev can subfer heavy wear at the
pin joints.

Riveted desipns, with pusset
plates where members meet, are
stronger. Improved rivet materials
and installation equipment made
riveted construction more com-
mon in the early 20th century, and
riveling became the dominant
practice soon thereafier

Panel points are where the
truss intersects with the foor
beams, which run  crosswise
between the truss sides, S5=&. The
floor beams are in turn connected
by the stringers, which run length-
wise underneath the track.

Bridges are described in length
by panels, marked by the panel
points, and the pancls are equally
spaced along the bridge.

On top of the bridge, the
trusses are connected by top struts
{going straight across) and top lai-
erals (the angled X pieces),

The end opening of a truss
bridge is called the poral, The
opening must be at least 16° wide
and 22° tall between the top of the
rail and the bottom of the portal
bracing,

As with girder bridges, trusses
rest on pedestals and shoes of var-
tous conflgurations,

‘With #e tiez ond rail removed, the port
af this Warien truss and in Fhlu e, Maka
s loced box lower chord ond diogonal,
as wall os the riveted connecions

Horodd W, Rusiall



B Soms Howe wood tresses sursived wall
irda the medern ama, This goair of 161 -||'b-|".i.'|
T, |_'|l.-|l ifi |';F|3_ |-h|'|'|i'|||'\-ld i dRrACil
theesagh the 19808 an dha Unlon Pagdic
rear Eweraics, YWaik Fejlon Dierad P Morgan
Librovy callectian

b Balow: Whippls russes, like tis ane on
o Boatan & Maine, kaove disgesals thal
span mulipls ponels. The bridge ot lett is a
Warren iruss. David Plowden

Truss designs

|:.i,l|.'|‘!| Yy of trmiss has its own
distinctive pattern, and each has
variations (see 5-3, page 39). Being
able 1o recognize the patterns will
help you identify the prolotype
stvles, making it easier to choose
and build model bridges that are
carrect for vour layvout.

The carliest truss design com-
monly used on railroesd bridges,
aroungd 184, was the Howe, 57,
Revolutionary when introduced,
the Howe design allowed builders
to span long gaps with wood
bridges. I plaved 1w the strengths
of wood with disgonal members
in compression and vertical mem-
bers Giron rods) in tensicn.

Many LTSS
bridges were built well inte the
1900s, although bridges made of
iron and steel became the domi-
mant in the Iate 1300, The Pacific
Morthwest, with s ample iimber
resources, was a popular locale for
wood bridpes.

The Pratt truss {sce 5-2 and
5-3, page 395, which would even-
1|_|;|.r|1 I‘:I'!_'\i,'ll'l'l'llq,' 1|||_' M=l
used truss dl."\.i_l.'._l!l tor railroad
bridges, was introduced shortly
alter the Howe in 1844 amd was @
madification of the Howe design.
The pattern of the Prait's diapgo-
nals is reversed compared o the
Howe (s 5-30. Vertical members
in the Pratl design are heaww
hecause they are in compression,
with the diagonals in tension,

The Pratt truss was originally
built with wood and iron compo-
nents, but beginning in the 18505,
irom members with pin-connected
construction became  predomi-
nant. Prait bridges were economi

wicach ot hraad

widhely

cal 1o build, using less metal for a
l-:i'l.u:n |.|.-r|.g||| ;lrl-'_l hll‘l;!:ﬁth than
comparable Whipple or Bollman
trusses (discussed below). From
the 18390 o thie 1920%, the Prat
design was by tar the dominamne
truss stvle for railroad bridges.

Another early truss design was
the Whipple, introduced in 1847,
5-B. This design used longer diag-
onals, most of which spanned
two panels. The Whipple design
was popular for wrought iron
bridges, especially for spans
longer than bridges buill to the
original Pratt design,

One of the earliest all-iron
designs was the Bollman (see 5-3,

page 390, This design was short-
|i1.1:|:! and was used mainly by the
Baltimore & Ohio (the design’s
developer, Wendel Bollman, was
t'rnp'lrwml |1-.1. thie B&O), Although
structurally sound, it required
more material than contemporary
metal Whipple and Pratt bridge
designs. Though not widely used,
the Bollman truss is credied with
helping advance the development
and use of all-metal bridges.
Patented in 1848, the Warren
truss is still widelv used today,
59 (page 421, The Warren truss
relies on alternating diagonal
members for tension and com-
pression, with the diagonals in
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A WWerran Wusaeds, such ai thase Seo Lina
spony, ore eovy o identily, with dioganals
in abernafing dinsctions n soch ponel,
S Seribbing

* This YWestssn Maryiand b:ldge i
Wehairmn ki .:l'r:"ﬂi P dimtﬂ{lll in @ach
ponel], but with additioral subdrians thot
divide sochk panal in kall Mﬂ..ld:m*

Baltimore frusiss aie o versian of the Proll [rale e diagonah] wih subdivisions, Rustye Ball

each panel reversed. This gives
the bridge its distinctive "W pat-
term. Its riveted-truss  design is
common on short spans and pony
bridges, but it is often used for
longer spans as well,

Some Warren bridges have only
diagonals; others have wvertical
miembers at the p,'l.ru,-| |'r|::|ir|I:q.. A
coonmon  variation is the subdi-
vided Warren, which has vertical
members where the diagonals con-
=l L Ihl.- [k u11|.| h-:ll!lu-u'l |._'|'||a-|'1_|.-..
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5-10. Another variation, the dou-
ble (also called guadrilateral)
Warren, has an extra set of diago-
nal members (see 53, page 39},
As bridges grew increasingly
longer in the late 1800s, the Pratt
and Warren designs eventually
became dominant, as both—with
1|'|1,"i|' .WIIIE!IQ' ll:li!:l1q!| d iﬂll?rlillﬁ ST
more rigid in long spans than the
Whipple. From the 19205 on, the
|'|1;' 4_|1_|-|'r||:|1;|r|.|:

Warren became

Iruss design,

A modification (o the Pratt
deslgn was to add subdivisions o
the panels with half-length diago-
nals. The result, developed in
1871, was the Baltimore truss,
5=11. The subdivisions mark the
additional Aoor beams not found
an a conventional Pran

Another popular modification
tor the Pratt design, used for long
spans, is the Parker, which is
essentially a Prait with a curved
top chord, 5-12. In general, stan-
dard Praft designs are wsed [or
spans up io about 130, with
Parker trusses used from that dis-
Lance o 'pl.'-:! ot 3007

The advaniage of the Parker
truss is that the curved top chord
{actually a series of siraight mem-
bers angled to form an arc) pro-
vides great strength while consum-
ing less steel than an equivalent
conventional
bridge, which would have to main-
tain the extreme height over its
entire length,

A further variation on the Prat
and Parker i% the Pennsvivanin or
Petit truss, first used in 1875, 5-13.
This design resembles o Parker but
has subdivided panels with half-
length diagonals similir o the
Baltimore. Pennsylvanin trusses
are the longest of the simple truss
hl'i1_|g:':q.. u.il|1 l& s !_'|'||-.'|..'|'.

strmight-top-chod



* The Parker russ is o variation of the Fron,
with & curved lop chord, usad For longer
spans. Gandan Cdegord

= Balow: Tha Pannayivania ar Palil
design is weed for the longest simple

span i bricges. The Balsewerk uncler
the bridge at left wil be removed when
construction is complete. Dawd P. Morgan
Liwrany collactian

over 300" and sometimes over 300,

Although it wasn as popular as
the Pratt or Warren, the lattice
truss design was used extensively
by a major railroad—the Chicago
& Morth Western, 5-14. With its
multiple diagonals, the lattice
looks similar to the Whipple at flrst
glance, but it lacks vertical mem-
bers, excepl for end posts.

The steel plate-girder bridge
came into use on longer spans in
the early 1900s, replacing the com-
mon through truss, which was
often emploved in the 1800s and
early 19005 for spans from 10D @0
150K, By the mid-1900s, most new
truss bridges were long spans,
including continuous russes, can-
tilevers, long Pennsylvania through
spans, and long Warren decks,

Variations

Although truss bridges fall into
specific classes with common
components, many spoiting fea-
tures differentiate them. Mot all
I 30° through Pratt bridges are cre-
ated alike!

The most distinctive areas are
the portals at each end. Some are
plain in design as in photo 5-11,
while others have intricate bracing
ar decorative curved steelwaork at
the top of the portal. A common
variatlon was to include the date
of construction in the steel or iron
work at the top.

Other spotting features include
the siyle of the members (laced or
plate), the tvpe of construction

P Tha lofice ¥uss, shoen hera an e
Chicago & Morth Wessern, has diogonals
sporning mulbipls panely, with no wertical
mambers [euacept for the posts|

W, Cheiifioman
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This doubbetrock fruss bridge on the Pemnsy feotures o bolasied
deck, The ersl posts are confirmmurplofe baxes, while the diogesals

and hangen are doubleloced, Don Wieed

{riveted, pinned, or combination},
and the type of pedesials psed (see
Chapter 4 lor more inlormation
on pedestals).

Most truss bridges are open-
deck tvpes like the one shown in
pliote S-6 (page 40), with the
bridge ties laid directly on the
stringers. These decks are some-
times  closed by 1"|.|.:||;|:i|'|1ill,I wrsd
planking or metal grating to create
a deck for walking, similar o the
plate girder bridge walkwavs dis-
cussed in Chapter 4.

Ballasted-deck trusses aren't as
commion as ballasted plate-girder
bridges, bt they do exist, 5-15,

Double-track bridges, like the
one in photo 5-15, are another
tairly commaon variation. They fiol-

ad

§s

low the same truss designs as sin-
gle-track bridges, but the mem-
bers are heavier 1o suppart the
additional weight.

Deck and pony trusses

As with plate girder bridges, deck
versions of trusses are used where
below-bridge clearance isnt an
igsme. Most of the common [rass
patterns can be found in deck ver-
sions, and they can be spotied by
the same diagonal patterns wsed
on through-truss bridges. The
illustrations in 5-3 {page 39} show
how deck versions of truss designs
have the same truss pattern as the
through versions, In other words,
vou can’t simply take the side
truss and fip it upside down.

A pair of Waren deck Fusses wos vsed %o span e Fomopo River
on the Mew York, Susqeebanng & Westen. Don Dorflinger

Most deck spans have the
trusses squared off at the ends,
with the Fq'idg# ,"-:-:|-.'.w-|'.||.~. at the
bottom of the siruciure as shown
in the Pratt deck in 51 (page 38).
Phote 516 shows a Warren deck
as part of a multiple span

Deck trusses mav al=o have
their end members angled, with
the pedestals on exiensions of the
top chord, 517,

On some deck trusses, the track
is placed directly on the twop
chords, as in the Warren deck in
photo 5-16. In other cases, the
siringers and floor beams are
placed atop the top chords, 5-18.

As with through trusses, the
longer the span, the deeper the
truss and the heavier the individ-
ual members must be. The Santa
Fe multiple-span Warren truss
hridﬂr: in 519 iz a _|'l|-c|.| -."-.-llr:-[:-|-:'
of a long deck truss.

Pony truss spans, 5-20, were
frequently used for highwas
bridges, but aren’t nearly as com-
mon on railroads as through or
deck trusses, Their shorter (russ
sides limit their length, meaning
plate-girder bridges are generally
used instend of pony triusses,

Some deck nusses have diogonal #nd paosis,
with fes bﬂll‘d-F qul;h:ﬂqh an el iong o
tha fap chord. This deck Proft bridgs on thae
Mickal Fiofe Rood ks one ssomple
Herbert H. Horeood, b
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panel lengths. Subdivided bridges
are often used For skew spans, and
bridges may be skewed on one or
bath ends.

Other truss types

All of the above truss designs are
simple spans, meaning they
require support only al each end,
A contimuous truss design is some-
pirmss wsedd for exceptionally long

spans, 522, This design has an
intermediate support {or sap-
ports] in addithon e the end sup

ports, but the bridge is a single
structure,

Continuous trusses differ From
a simple span by having decper
(taller) trusses over the intermedi-
ate supports (see 5-22), Modeling
a comtinuous truss by putting a
support in the middle of a stan-
dard lomg truss would be Ineorrect.

Another modification of the
truss design is the cantilever, 5-23.
The cantilever allows extremely
long spans withowt a middle picr
Most such spang have a cantilever

o Continuous ress bridges, dsed for hn-g
spors, hove nermadiohs supgerts with a

tallar fruns sinuciune over the wpports. This
e, o0 the Gull, Mobile & Ohic \Warricr
River crossing near Tuscalocsa, Alabamao,
wizk buill in 1924, Hislare Amanicon

4l Balow: The Pigsburgh & Loke Erie vesd o
canfilever bridge te croay the Cihio River ai
Baaver Ciey, Pennsyhanio. The tohal length
of the canlileves is 1400, with a9
beptaste ponri. Hiskane Ao
Enginasring Recard, Jaf low

at each end, each of which is sup-
ported in the center with arms that
reach to either side.

On each cantilever, the anchor
arm reaches toward {and Is
anchored at) the shore, jwhile the
free arm—which is supported by
its connection up and over the
center to the anchor arm—reaches
toward the cantilever onlthe other
shore. Often the free arms hold a
simple truss bridge between them
like the bridge in 5-23,

Cantilevers are complex and
expensive to build, so their use is
limited o locations where it
would be impossible or impracti-
cal to build multiple piers in a
waterway. The total span can be
quite long: 1.400°, in the case of
the bridge shown in 5<23.

The steel arch is another bridge
type used where intermediate
plers arent practical. A lamous
example is Hell Gate Bridge in
New York, completed in 1917,
5-284. Crossing the East River
from Long Island to the Bronx,
Hell Gate has o 977 main span
and, including itz approach spans,
a 17,000 total length. It originally
carried Four ballasted tracks (one
has since heen remaoved).

Steel deck arch bridges can have
single or multiple arches, A classic
example of a deck arch is the Soo
Lincs multiple-arch bridge over
the 51, Croix River near Somerset,
Wisconsin, 525,

M York's Hall Gow is omong the bea
krirwn of the long sieel arch bridges. It hos
a ¥ main span. Vicker Hang



The Soo Line crossas the 51, Crod

River near Somerset, Wisconsin, on this
imprassive muliplsanch deck bridge.

T briche is 2,882 lorng ored 185" wide
William 0. Midkdlefon

Materials

Wood truss bridges were popular
through the mid-1800s and some
were buili well into the 1900s,
especially in the Pacific North-
west and other areas where tim-
ber was plentiful, However, most
wood frusses were replaced with
wrought iron or steel spans by
the carly 19005,

Cast iron was [irst used for
bridges in the U5 in 1845 The
material was sufficient for high-
way bridges but proved too weak
and brivle Tor railrosd Josds,
Wrought iron was an improve-
ment, and by 1360 it had became
the material of choice for truss
bridges and remained so through
the late 1300s, when steel began 1o
come Into popular use, Although
most  wrought  iron railroad
bridges were replaced in the
19005, some iron highway bridges
have survived inoo the 2000s,

Through the first half of the
18005, stee] was far too expensive
o use in hridge construction,
However, by the 1870s, improved
processes for making steel had
driven the price down to a point
where it became practical, and
problems with quality and consis-
tency had been solved.

Offering greater strength with
less weight, steels strength and
durability made it superior 1o
iron. However, it was still expen-
sive, meaning many late-1800s
bridges were a mix of steel (for
crtical components) and iron.

The [irst all-stee]l railroad
bridge, a five-span Whipple truss,
was completed in 1879 over the
Missouri  River at  Glasgow,
Missouri, on the Chicago, Alton
& 5t. Louis. By the mid-1890s,
steel had replaced iron on almost
all mew bridge construction,

5. 26 g wt e

Theese HO scole Prat h-n-;ghtuu |:|ndg||:|. one made by Central Valey, Tha scers iz en the

Morthern Pacific i:';.lm.rr-uf'l:ﬂnl H'nhf":.m Jock Parkes. Gmghl-hﬂ

Modeling

Truss bridges are lacy and com-
plex, and they make eve-catching
models on layvouts. Because of
their multiple joinis, sometimes-
intricate laced members, and
bracing, the easiest way to model
a truss bridge is to use one of the
many commercial models avail-
able in M through O scales (see

the list of available kits beginning
on page 86},

Two of the nicest models avail-
able are HO scale kits for through-
truss bridges: a scale 150° Pran
from Ceniral Valley, 528, and a
144" Warren from Walthers, 5-27
(page 48). Walthers also offers a
double-track version of itls Warren
bridge, 5-28 {page 438), based on

a7
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the Mickel Plate Road's bridge
spanning the Wabash River at
Lafavette, Indiana.

In O scale, Atlas O offers single-
and double-track versions of a
160 -long Warren truss, although
Atlas O incorrectly calls it a Praot.
Atlas alzo offers a Warren pony
truss in both N and HO scales, as
well as short deck truss bridges
based on the same design. The
detail on these kits is limited,
however, with no floor beams or
stringers—just a molded bridge
foor—and surface details only on
the ouiside of the truss sides.

Kato makes an N scale single-
track through Warren iruss

Whakbers ofen o kil far o doubdedrack Warren fuss in both MO scole [shown| ond M scole

Jaff Wilsan

bridge. Although its designed to
bhe wsed with the companys
Unitrack system, it can be modi-
fied 1o work with standard N scale
track as well.

Parts are available for kitbash-
ing or scratchbuilding, including
trusses in a variety of sizes from
Plastruct, 529, and sets of mem-
bers in lace and steel plate designs
of various sizes from Central
Valley 5-30.

Ome of the best ways to create a
unique brdge is to modify an
existing bridge by swapping some
of its members. For example, try

~:l||:|x||||.|l'i|1r_ laced members [or
steel plate members,

If vou're Feeling adventurous,
Vil can use the parts o scratch-
build a bridge. You'll need o fol-
low original engineering drawings
or published plans il possible, For
I|1r|r|.|.|:.':|'| bBridges, start  with
siringers and floor beams from
one of the commercial kits and
combine them 1o make longer
spans I desired,

Mow that we've explored truss
bridges, its time © move on bo
concrete and stone bridges.

AN
VAVAN

Thiz HO scale Warnen fruss is an injechan-
mialded kil availebla Fos Silther
Jaf¥ Wilsan
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Fusdad in vanous sizes S Wilsan

Caniral Valley offers il russ Bridge
membere mx o kit. The port: ame idsal dar
|.|:|u|;‘.'|b-|,|i|dmﬂ o 'hl'h{l:l]'-f!‘lﬂ Jaf Wilzan



Covered wood bridges

Although vou might not

immediately think “truss”™

when looking at a
covered bridge, that’s
exactly what they are:

a wood truss bridge
covered with sheathing.
Coverad raflroad and
highwav bridges were
common in Mew
England, and many
were also found in the
Pacific Norhwest, as
well as in other areas
of the country. & Few of
these bridges lasied into
the late 1900s. The truss
framework was covered
by wood sheathing and

a rool 1o protect the load-

bearing members from
the elements.

S, o T
& lurking weder e shaathing ol a :Mrd ¥ The 5& lohrabury & Lameslle County v

wiood bridge I3 o wood nuas=a lattice In o shording railrood known for i covened
the coss of this Bosion & Maine skucture, wood bridges. It had several in service inlo
Bichard Sanders Allen coffechion the kate | 900s. Alen Collechon

F i



Stone and concrete bridges

nii Railicad's Skamecco

wduct, 1,200 long and

fall, waa el in 1848

rel raemaing in sarvecs iodoy

Chaarles 4. Flsion

ome of the most dramatic railrood bridges are the oldast

stone-arch structures. This shouldn't come as o surprise, as
masonry has been o stople of bridge construction for thousands
of years, Many sione-arch bridges built in the 1800s—both large
and dramatic as well as small and utiltarion—are still in service in
the 213t cenhury, carmying heavy loods the gesigners and builders
could not have conceived of when the bridges were buils.

Concrete has become the masonry material of chaice for

modern bridge installations and replacements. Like stone
bridges, concrede bridges can be found in o vast armay of sizes

and conhiguraticns
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& Mamy smoll sone-aich drechies femoen

in sarvice, crossing highwoys, sewams, ond
even other railroods. JLJ. Toung, I

B The Craid Porther's plorsaich B e
mdiedd the Mississipp 1 nolable ki Being
curved ai ane end [of lelt = the phaio)

Clusoaa, ."i:".'.l::_l'l w1 & (v

Stone-arch bridges

Some of the most famous and eas-
ily recognizable rallroad stroe-
tures are stone-arch bridges. The
picturesque Starmucca Viaduct s
perhaps the best-known stone-
arch railroad bridge in the United
States, &1, Completed in 1848,
the 1,2000-long, 110°-tall structure
remains in use today, carmyving
trains far heavier than those of the
era when it was buili,

Multi-arch structures such as
Starmucca are generally called
\I:I.dl.lL'l?;a. F'-‘l.l' Mare SOImiman Hi.l:l.-
gle-arch structures are usually just
termed "bridges.” &2, and smaller
QfEs Arg I'.'iJ“I."I.I. |.'|_|'|1.Tr|.~:.

The hasic principle of the
stone-arch bridge is the use of
gravity as an aid for sirength.
Stone is strong in compression. By
assembling stones ino an arch,
the gravity pulling them down—
with the weight of other stones
ard material on top—forces the
stones together, eventually trans-
mitting the load down to the abut-
menis and piers,

The arch design results in a
very strong support, which is why
many stene bridees built in the
1800s are still in service when
wosned and |ig|'|.l lruss hridﬁl:.ﬁ af the
same cra have long since been
replaced by more modern spans.
The longevity of stone-arch struec-
tures also testifies o the skill of
the masons who built them and
the engineers who designed them,

Baali in THET dhiy akswad gions Chicaga & Herth Weisern bridge, it sl in servcs and

planky sound, Moden vabicles passing undar i ane limiled by light claarances Jafl WTsan

The main dawhack of sione
construction is oost.  Starting
around 1900, concrete supplanted
stome as the material of cholce,

The key elements of these
bridges are the stones that form
the arch ("woussairs™), with the
kevstone at the top center. The
key principle of the design is that
all joints among the voussairs
must point toward the center of
the arch. Arches are often semi-
circular but can also be elliptical
or pointed.

Arches can be placed on piers
of almost anv reasonable height,
but they require substantial abut-
ments at each end to hold the
forces transmitted by the arches,
Piers can be quite tall—as on

Starmucca—or Fairly low, as on the
Great Morthern's Mississippd Biver
bridge, &-3.

When building an arch bridge,
the piers and abutment are
erccied first. A temporary frame-
work, called Falsework, is then
built between piers to hold the
stones of the arch wntil they
become self-supporting. Onee all
of the arch stones are in place, the
remainder of the bridge structure
i completed,

Stone bridges are not actually
solid stene, The exterior walls are
stone masonry, but the interior iy
cither hollow or filled with sand,
earth, rubble, or other material

Stone bridges come in many
shapes and sizes, from huge 1o

31



small. Many of the small bridges
over rosdways, such as the bridge
in &4 (page 51), are a paradox:
Although old (100-plus vears in
this case), they remain more than
strong enough to carny heavy mod-
ern rail traffic. However, their

openings  are  guite small for
todav's cars and trucks. Because of
this, many of these smaller bridges
are on side streets and back roads.

Stone arches work best as
siraight spans. Although curved
stone-arch bridges exist, thev are
comparatively rare because of the
siresses involved in transmitting
forces around a curve. The Great
Morthern bridge in &3 (page 31)
is an example of a curved stone
bridge, Bullt in 1883, the 23-arch
double-track bridge is 2,100 long,
76 tall, and 28" wide and has a six-
degree bend al one end,

Spome bridges ofter plenty of

52

detail for the modeler. Many of
them have intricately designed
pilasters, railings (ofien of orma-
mienial iron}, and other decorative
stonework on the bridge and sur-
rounding walls.

The stone itself can be either
cut or random stone, and it can be
smooth or coarse cul. Colors vary
greatly depending upon the yvpe
of stone used, as well as the age
and weathering of the structure.

Maintenance is a kev 1o long
life for stone bridges. They are
often repaired with concrete, and
a common repalr s o add con-
crete lining within the arch,
resulting in a smoaoth finish,

Stome bridges are most com-
mon in the East, where most of
the railroads were in the mid-
1800, They are found in the
Midwest and scattered in other
areas around the countrv. Due to

Abowe lef- The Kanaas iy Souter builk
this graceful, impeessive concrefe viaduct
oulsice Kanse Cily an B roubs 1o Bhew
Oirleges, Clorance T Wied

A This weathered comcretearch overpass
an Tha Maw Yark Cesbral @t Eama, P
York, woedd maks o great model an o grifty
“wirking” modsl railreod. Am Shoughnessy

4 The Chacogo, Burlnghon & CGuincy's
wheeciied] e theough Aurcra, lllinois
lngluras congri conalrection Mot e
ereitiphe-pilfior peers. Dowid P Mongon
Librory collection

their rgidity, stone bridges are
rarely built in arcas prone to
earthguakes,

Concrete bridges

Early concrete-arch bridges fal-
lowed many patterns, with vary-
ing arch designs, These feature
¢losed or e spandrels, &5, The
design can also be much simpler,
as in a road overpass, &6

Concrete has been used on rail-
road bridges since the mid-1800s.
In Fact, one of the first uses of con-
crete in the U.S. was on the
Starrucca Viaducet, where the base
partions of the piers and deck cov-
ering are concrele,

Other tyvpes of concrete bridges
include beam bridges (covered in
Chapter 2} and slab bridges,
where a single slab of reinforeed
concrete is used, as a
trough above beams or girders

IIH'I-III'\.



(see “Ballasted-deck bridges” on
pages 33-34), Other bridges |look
like =olid concrete bt have steel
I-beams encased in the concrete
for strength. Multi-span concrete
bridges are often used in towns
aver roads and other obstacles in
the city scape, &7,

Many art-deco styled bridges
from the 1230 have what appear
to be concrete girders, but these
are merely Ffacades, &8. From
below they appear to be concrete
spans, but a view from above
reveals that many are through
F.!L'tl!:: gln;!.,:r spans, with CONCcréle
qides ith.I for .~|.|11|'|.'|.', =9

Most masonry hridges have
ballasted decks, as can be seen in
phodo &5, This is the n-:il!l'lpl-l:,ﬂ
method, with a shallow trough ai
the top to contain the track and
ballast, As with other ballasted-
deck brdges, standard track (not
bridge track) is used.

Medeling stone bridges
The easiest way to model a stone
bridge is to use a commercial
model. There are many available
(see the list of available kits start-
ing on page 86), but be aware that
some of them follow European
designs and will look ot of place
on a lavout set in Nornth America,
Many European models are also
undersized, Check photos and
dimensions on model company
websites and other sowrces, such
as the Walthers catalog, Compare
the models 1o profolvpe phulr_m.
Several companies offer tex-
fured stvrene shect to represemt
cut and random stone. Although
these can be used as starting
points for modeling, re-creating
the appearance of a stone-arch
bridge takes more than cutting an
archway in a plastic sheet. You'll
need 1o re-create the voussoirs
around the arch opening, as well
a5 the stonework inside the arch,
Photo & 10 (page 54) shows a
small HO scale Faller arch bridge.
"De-Europeanize” models like this
by remawing the top track base
and railing and replacing it with a
plain styrene deck. Use SlyTene

A wienw' Irom above the Indianopols Monon beidge reveoh thal the eoncrete girdan ane

maialy Balse franhs to o balasied-deck plate girder span. Linn B Wiesicott

sirips 1o represent concrete and
beef up the edges,
Injection-molded plastic stone-
wiork always needs paint. One way
tov by this is to paint the whaole sur-
face flat medium or dark grav,
painting & few blocks with various
darker or lighter shades, and giv-
ing the whole structure a wash of
yet another shade of gray, 6-11
(page 54). Chapter 10 will cover
painting stone more fully.

The Faller arch bridge in & 10
con be used on an HO lavout as
intended, but the deck is fwirly
narrow. Il can be completed with
M scale track and roadbed, and the
proporions will look about right,
&=11 (page 54), Many models can
be modified to make them wider
or longer, or to alter the abui-
mients or wing walls.

Rix and others companics offer
stone-arch bridges and wing walls

33
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[6-10}
This HC scale Falles bridge hos o wery

Evrepaerdooking lop, and e thiny arange
plastic doesn’t look much e real slone

Jeff Wilson

that can be used 1o replicate sim-
ple prototype bridges like the one
in &2 (page 51). One way to do
this is to place the HO model
below the level of the roadbed,
&=13, and £l the gap between the
iop of the stonework and the
irack, with scenerv. You can also
secure the model to the roadbed,
&-14, and the track will appear to
run in a trough atop the bridge,

Few commercial models of con-
crete bridges were available until
Monroe Models recently released
a couple of nice models of con-
crete overpasses, including an
Art Deco span (see the list of avail-
ahle kits slariing on puge 260,
Concrete is casy to model with
styrene strips and sheet, Stvrene is
easy bo cut, shape, glue, and paint,
and it can be lavered to duplicate
many concrete effects. Tl go step-
bv-step throwgh a project, and you
can use the same techniques to
design vour own bridge or dupli-
cate o protoivpe bridge, (See
Chapter 9 for additional informa-

This wiew shows the nevs shyrane deck and
the styrerss irim anpiche the iop edpes, The B
scole iock [on cork] kooks right of home on
this sinacture. Jaff Wilkan

34

Puieing fhe shonework gats fid of the
unraclisc ploass shine. A wash of dark
pray ower the poirted rocks helps wary
colors. Jeff Wilson

thon about modeling with styrene.)

I decided to build an HO miosdel
of Monon's concrete bridge and
abutment shown in &8 and &%
{page 53). The bridge and sur-
rounding concrete work are tvpi-
cal of bridges built in the 1930s.

I had mo drawings 1o guide
me—anly three prototvpe photos
of the Monon bridge—so [ made
my own drawings, 615, using a
pencil, scale rule, and graph
paper. If vou have to do this,
guesstimate sizes based on known
{or easv-to-estimate) dimensions,
I figured a height of 14' from the
road surface to the bottom of the
bridge was about right. I made the
bridge itsell 42" long, judging iis
skre from the road widith and the
sitdewalk on one side,

I took the same approach o
draw and re-draw the curved con-
tinuous wing walls until they
looked right. Straight walls are
much easier o model, but the
curved walls lent a great deal of
character 1o the structure,

Actual construction began with
cutting out the main abutment

The Rix culvart can be posiioned on the
lepout bakaw irock beval, with earth HIl
ohowe it Joff Wilkan

wall. Transfer the outline of the
wall 1o sheet siyrene by photo-
copying the drawing, cutting i
out, and using it as a stencil, 1
used 40 sheet soyrene, because
it is stiff but still fairdy casv to cut
and wark with,

Mext, I added a =trip of 100" =
375" styrene to the bottom of the
rear of the wall to make a base,
616, To curve the wall) 1 cut two
pieces of 080" stvrene to the
desired curve contour. Using lig-
wid plastic cement to glue these on
the back of the wall, 1 first glued
down one end, clamped it, and let
it dryv. Then [ glued and clamped
the: other ends, &1F, making sure
the contour plece =iaved aligned
parallel with the boitom edge of
the wall (if it doesn't, the curve
will not be correct).

Cutting the raised trim along
the curved contour of the wall
requires care, | used a pencil 1o
trace the wall contour onto a piece
of 0607 plastic, &18. | needed
two of these pieces (front and
back) for each side, With a sharp
hobby knife, 1 scored thiz line
using light pressure at first, then
applving heavier pressure as the
groove became deeper,

1 traced another line a scale
127 inside of the first line, This is
the width of the tim picce. After
scoring this line o sufficient
depth, I carefully fTesed the plastic
at the marks until it snapped
along the line.

The trim picces were glued o
the curved edge of the wall, &19.
As with the curved braces, T didn't

try to glue an entire picce at once,

&6-140

The Eix druchers can olso be gloced
of roodbed level for o different lnok
Jalf Wilsan



Instead, I glued and clamped one
end, making sure it was properly
aligned, and let it dry. [ moved
around the piece one section al a
tirne wntil it was glued in place. To
ensure the realistic appearance of
the finished structure, the trim
it be glued securely to the wall
with no gaps. The column base
scross the base of the face of the
abutment should be made from
heavier 100° stvrene, as photo
&-14 shows,

The columns take a bit of work.
I wasn't sure if | could duplicate
them precisely, but I wanted 1o
capiure thelr owverall look. 1
beveled the edges of 2 (1257 = 3757
styvrene strip with a miniature
router made from a hobby knife
blade stuck into a scrap board,
&-20. | then pulled the plastic strip
under the blade repeatedly to
serape off material—don't try 1o

Troce the cutline of the abutmeni onia o
pince of D80° shyrers shest o moke the
trim pincas, Jalf Wikion
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If wou den't hawe prosohype drovwings for a bridge, you con make pour cwn, as the auther did

for his HZ scale copy of the Monon beidge in

take off oo much material in a
single pass. If vou go slowly, the
cut will be relatively consistent.

I contoured the top caps for the
column by hand, using a hobby
knife io shape two pieces of plas-

photas &8 and &%

tie. You certainly dont have to go
tor this level of detail to have a nice
model; omit details like this if vou
don’tl fee]l comioriable doing them
or if the resulis aren’t what you're
looking for.

o Thets s

Da50 N Thil COonk

S Thal GDofrsie™ vl Ahivad This
Ul piscEs Mol give he

abutment ity curved wings. Jaff Wihon

¥ To get tha st

OOE W7
Of 2

amp the

u waant

T
cordoyl pested i paahios unhl

Hare, the curved Irim pheced hoes b
ssialled, as bave the 10" shick base far
e columne. Jeff Wilsen

Pl sirip plastic ocrass a beite blode o
bevel the edges. For safety’s soke, moke
wure tha blode Sp is covered. Joff Wilsen
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Working with styrene

Stvrene plastic is one of
the mist versatile
miadeling materials
available, and it’s
particulariyv usciul for
sirnulating concrete. For
large doructures such as
ahutments, bridge sides,
and piers, use Evergreen
angd Plastruet shicet
stvrene i 0057, 00107,
D157, 0207, 0307, 0407,
Del)”, 080", 100°, and
A25° thicknesses,
Stondord sheets are
6 x 127 (Evergreen)
ar T = 12° [Plastiet),
bust [ Targe projecis
Evergreen al=o offers
larper sizes, including
8w 21°, 117 = 14°, and
127 24"

IF vou baawe a really
big project (o just
need o bt of styrene),
commercial plastics
supplicrs offer stvrene in
shests up lo 4" = 8, Most

medinm-size o larpe
cities have dealers—
check the Yellow Pages
under “plastics.”

Strip stvrene is
mvailable in docens of
slres; and is alsd made
in rods, tubes, beams,
angles, channéds, and
ather struciural shiapes,

The best way Lo cut
sheet styrene is the
spore-and-snap method:
Score the cut line with a
sharp hobby knife. One
pass is usually enough
for shviene 0207 aend
thinner; use muliiple
pussses for thicker
material. Bend the
sivrene at the soored
line, and it will vsually
snap cleanly.

Scrape ragged or
umeven edges with a
hobhy knile to clen
them up (a large file
also works well). Clean

smaller cuts with &
MorthWest Short Line
True Sander,

Gubche wourr cuis with a
metal straightedge. Use
s .combination square or
machinisys square io
gubde your blade on
precise right-angle cuts.

You con cut strip
material with o hobby
knife, but a handy 1oal
for cutting large
guantities of strip is the
MorthWest Short Line
Chopper. (See photo
3-13 in Chapter 3).

Glue ond paint

| BT ii:.'ul.-d p!;u-.til.: sl
cement for strip and
shicet stvrene. This
cement dissolves the
plastic on the mating
surfaces and effectively
melts the pieces
together, resalting in a
very sirong joint. Supser

Shyrnawss comaes (0 mimey thapey,
mchading chormels, Hoeoma
'I.llll'\lg. |2|1‘|d |.|||'ur| LLIRTEY

Jefi Wilsan

glue (cvanoacrylite
aclhesived works well [or
honding sivrens to
materials such as meial
pnd weod,

Most modeling paints
can be used on styrene
wilhot pr::lhld.'rnh_
although 1 prefes
acrvlics like Polly Scale
and Badger Modelflex.
Airbrushing gives the
srmonsthest finish, as do
spray cans, but styvrene
can be easily brush-
painted as well

e



B A Greal Mocthern gesstnges imin crosses
the Morthern Pacilic’s swing bridge over

2. louts Boy between Duluth, Minnesotn,
and Superiar, Wiscorsin, A lang fender
surraunds the piecl par and protects [+ fnom
wrlesrboene debiris and possible collisions
with shipping. William 0 Migddlskan

Bolow right: & Pé-powersd Delawore &
Hudsan passenges imin crossen o canler-
beoring plale girder swing bridgd on the
Canadian Pocilic at Laching, Guebec,

Tam Meiligan
Swing bridges

The earliest type of movable
bridges wsed by railroads were
swing bridges. Swing bridges are
located on a picr and open by piv-
oting, or swinging, horizontally (o
clear a path for water traffic.
Photo #=1 shows a swing span in
the G rr:;x:ilii_m'. F-2 =zhows a
closed span. The center support
pier is often long, and often has an
additional structure—a  fender—
made of pilings with cribbing at
cach end to protect the pier from
Moating debris or wayward boats,
ships, and barges,

The main disadvantage of a
swing bridge is that the pier the
bridge pivots upon s a channel
obstruction that can also alter
river currents noticeably, The
bridge doesn't provide a clear
channel, but instead leaves two
narrow channels, one on each side
of the pivot. Another disadvantage
is that the bridge must be swung
apen all the way regardless of the
height of the wessel passing
through it.

Swing bridges can be either
plate-girder, F-3, or truss designs,
7=1 and 7-2, with trusses generally

Above right: Ofhet swing bridges, such o
iy Chicoge 4 Morth Weslemn spon, kowe o
counier-weight on the short erd. The bridgs
th an Ml Misalaaippi Bvear in e Twin Cities
Jeiff Vileon

B Oifsel swing beicdges provide o mch
wider cloor span for river voffic compored
#a a cenbered bridge of the same langth
Jeff Wibon

5w



RALL:TYPE

Closes pombinn
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Bascula Bridgas ware bt in o numbes af dhBgrara E-Drh‘ﬂl,ll‘ﬂﬂﬂ'tl, but thery all cperam on the
same basic principle of being hinged ail one end o the bridge deck con pivol wpward.

42

Belling lilr Bridges Fve up ke their rame,
rolling bockword on rewrded axenssans of
thesir sidkes, Historic Amarican Engineaning
Eagord: Wim Barrait

the Sirauss, American Bridge
Co., and Rall designs.

Lift
The most modern—and the most
impressive-looking—tvpe of moy-
able bridge is the lift bridge, 7-14,
which began 1o see wide usage in
the early 19005, The span of a lift
bridge remains horizontal but is
raised at both ends, sliding up on
guides in tall fowers at each end of
the moving span. Large counter-
weights within each tower bal-
ance the weight of the moving
span, making lift bridges energy
efficient and guick to operate.
Like bascule bridges, lift bridges
need 1o be lifted only far enough o
let the vessel pass, One disadvan.
tage is that the bridge doesnt pro-
vide a completely clear wvertical
opening as do bascule and swing
bridges, They are also expensive to
build and maintain. For this rea-
som, thie towers are built only as all
as needed for the wateraay
Because it provides a wider
walerway opening comparsd to
other types of moving bridges, the
vertical lift has become the mov-
able bridge of choice for long
spans, with many exceeding 500,
7-15, In general, the longer the
span, the larger and more sub-
stantial the towers.



& The lllingis Centrol used o Strouss hest

trunnipn bridge i croes the Galena River
al Galens, Hinea. WE Milhause

B This deckileirack ik bridge comied the
Mickel Plole Rood acrass #he Cuyohoga
Biver in Clevelond 'With the bridge doanm,
Hh caunhicwaighty ae high = the s
al woch end. Herbert H. Harwood, Jr

Rail-highway bridges

Some moving bridges combine
both roadwavs and  rallroads,
7-16. Lift bridges were the most
common tvpe emploved in thess
dual-use applications, but others
were used as well, 7-17 (page 64}
The rail line is usually below the
roadway, =0 the rail portion of the
bridge, which generally sces less
traffic, can be lified, The roadway
portbon stavs in place, only 1o be
raised when necessarv for espe-
cially tall vessels,

To avoid disrupting highway
traffic, many of these bridges have
been replaced by faller highway
Spans.

Modeling

Detailed modeling descriptions
for these complex bridges are a
bit bevond the scope of this book,
I recommend starting with one of
the commercial models (see the
list of available kiis starting on
puge Bo).

Modelers in HO scale have the
most choices: Walthers makes a
kit for a 27-span double-track
swing [riss hl":-l.lge. Thix Warren-
truss bridge includes a concreie
center pier, abutments, and an
operators cabin, A motorizing kit
is al=o available.

7-15 EE e B -
This 544" lang lift bridge corried the Mew Hoven ocross the Cope Cod Condl of Buzzords

Boy. Maisockuie®i. The bridge provides o 13 high clearerce. Wik the bridge up, the
cosiarwsghls ame just chowa rock levwal, Edvweard Boss

Farfiond’s Jiesl Bndge iy on sxomples of o roithighwaoy 55 span. The lower [rodf) beved cor
b Eftac] withaut disnpling highway boflic; #e highweay porfion con alss be raised for ol
vassals. Joha . lmes

(-5



Harry Roberts scratchbuilt this imprassive O scole model of o runnionstyde basculs bridge
fram bress and other componerss, Foul Dolkos

a4

This outakservice ralling I bridge ance
carried highreay koffic as well g Adlankic
Caot Line raing ower the Infersassal
Woterwiy into Myrte Baoch, South
Caraling. Jsf Wikon

Two bascule bridges are avail-
able in HO scale. Walthers makes
a single-track Warren-truss bas-
cule bridge with a 217 apan, The
kit includes an operator’s shanty,
interlocking tower, abutments,
and motorizing kit. Faller offers a
rolling plate-girder bascule bridge
in HO scale with an 18" total
length and an N scale version with
an 11" lengih. Each includes a
motorizing kit.

Start with any of these models,
l|'||;~'r| |:_:|:_:|r'|'l|:'tl|rl.1.- l!'|E'|'!|'| with available
simple-apan bridges, bridge kits,
or components to change the
appesrange o fellow a specific
prototvpe. You can also build vour
own, F=18.

Although working madels are
impressive, vou dont have io
build an operating bridge 1o have
a realistic model, Many prototype
moving bridges—including sev-
eral substantial ones—were never
{or seldom) opened after they
were built, Constructed in the
late 18005 and carly 19005, these
bridges were built when ¢ngi-
neers needed 1o allow for river
iralfic that elther never material-
ized or dwindled away.

One way 1o enhance the visual
variety and detail of a layout is to
model a dummy bridge that is
left in the open position. This
could be anather rallroad bridge
next to an active bridge in a met-
ropolitan area, or it could be a
background detail.

Operations could include simu-
lated river traffic, which—since it
has the right-of-way over rail
bridges—can disrupt your sched-
uled trains, giving engineers and
dispatchers an additional chal-
lenge during operating sessions.
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odelers ofien don't ioke highwaoy bridges as seriously

as railread bridges. After all, roads and highways are
wsually secondary to o scene—just passing through —while
reikroad bridges are typically the focal point of o subsiontiol
ons ono koot

Mevertheless, fascinafing prototype rood and highway bridge

styles abound, 8-1. Many of thess, inchuding sarly wood designs,
truss bridges in various styles ond sizes, and concrete and
masonry siruchires with infricote railings, con be aliractive
addificns to a layout.

ighway bridges

Highway bridges, especally
older anes, hawe unusual
design features thal lend
Ewmpabens lo modebeg and
odd varesy oo model
raibeod loyout. The city of
Tama, kewea, buik this
cancrete bridge Sor the then
new Lincoln Highway in
1914, Tha bracge shill sxisi
and kas been resioned
Engprwaring Racerd




Prototype highway bridges
Many highway bridges, particu-
larly iron and steel russes, follow
the same basic designs as railroad
bridges. Many of the same consid-
erations that apply o railroad
bridges also apply to highway
bridges, but highway bridges are
generally lighter and lacier, since
they carry much lighter live loads
than railroad bridges, B-2.

Modeling highway bridges is
largely a matter of era. You might
find a bridge built on a highway in
1925 still in use woday, but iF it is,
the road ks probably now a sec-
ondary route. As on railroads,
major routes have nower, heavier,
wider bridges, while older iron
and steel truss bridges, amnd even
wiood overpasses, still survive om
secondary roads.

Types of road bridges

The wood highway bridge was
probably the most commonly used
bridge on early roads, especially
for fairy shor spans like crossings
over rallroad racks. Common
designs included the king post, a
simple truss with each side frame
member meeting at a peak in the
middle, 8-3, For longer bridges,

-
8-2 0

The construction of $is 5194ong Pennsyhanicruss higheay bridge af Browmaevills,
Penrmybooria, iz much fighier than what woukd be required lor o imilarsized reilroad bridges
Hiitaric Amaricon Enginearing Record: Jossph Ello

the gueen post design was often
used; 8-4. This design followed the
basic design of a king post, bt
had a horizontal top chord to
make a longer span.

Dther wood designs were also
used, some using only beams
without the king or queen posis,
B-5. These were commonly built

for mailroad overpasses, so they
should be of particular interest 1o
model rallroaders. Most of these
bridges used wood frame or pile
bents with wood or concrete bulk-
heawls o abutments, They were
often used to get roads wp and
over railroads, with approaches
much steeper than those found on

Clusen-past bridges have a skaight lop
chord with veeficel hangees af soch and,

FH. Bosmedossiw

B

Soma wood bridges used beoms unl';.'.
withoud king or queen posts. Jeff Wilsan



* Thes sangladana wood-deck Proe Ihmq,ugl'n-
ks bxridige was Built in 1900, Jaff Wikan

Bedorw right: Pany [ho¥through) tnesses
wrrd commmonly wied lov higheay bridgas
This Warren truss reaf on g waod-gile pier.
Jaff Wilsan

highways today. Some of these
wod bridges are still in use,
mainly on gravel country roads,
but their numbers are dwindling.

Wood bridges almost abwavs
have wood-plank decks because
other materials would be too
heavy, Most have posted weight
limits in the 4- o 8-Lon range,

Iron and steel truss designs
were also commonly used for
highway bridges between the late
18005 and the 1920=, Depending
an the length of the spans needed,
longer bridges were usually
through Pratt (B-&), Warren,
farker, and Pennsvivania (B-2)
trusees, Tha hig difference from
comparable railroad bridges of
the same lemgth and truss siyle is
that highway trusses required
lighter members

Ponv, or half-through, trusses
were also popular choices for
highway bridges, B-F. Secveral
designs were used, with curved-
chord Prawu, 8-8B, and Warren
structures most common. Many
of these are still in service across
the country,

A."h I'a'l.i.ll":lill.l. ]IEII;J!"- II:H.'I'E\.';.J!'H:'I;I ||'|
the late 18005 and early 1900s, rail-
rousls took many of their carly truss
bridges—iron  beldges in particu-
lar—out of service, These bridges
were still structurally sound but
had simply become too light for
railroad service, Instead of being
m.'l‘.t1|’!||:'&lud. mMany fowamd P LEsEs s
highway bridges, B-® (page 68).

A characteristic of most early
highway truss bridges is thai they
are narrow, especially by today’s
standards. Many truss bridges
built imto the 19105 were single-
lane bridges, having been built

Curwncdc hoed r"::mg hi-ghwuy hrldgﬂ!, wich
g this Praft design, anme commen, Halenc
Amarican Engineering Becovd, Jef Lome

a7



A An BT iren Warsen irus, this feemer
railraad h:dg-. weaa luilt i 187 and
canveried into a rood bridge is 1910,
Jul Lo

Below leh: This Permsybonicmes bridge &
kang. but i cedainhy isn't wide. It's typical of
teciang tuss brickged buil in the 17208
ond 12305, Jeff Wikan

when horse-drawn wagons out-
numbered auiomobiles, speeds
were slow, and traffic volume was
low, Although some of these sur-
vive in service woday, as photo 8-6
(page 67) shows, their numbers
are dwindling. Single-lane bridges
often have wood decks, although
some have metal grating.

Later truss bridges built on
major highwavs from the 1920s
through the 19405 tvpically have
two lanes, but they are still usually
narrow, with no room ' for pedes-
trians and certainly no emergency
lanes, 8-10. Decks are steel grai-
ing, asphalt, or concrete.

Stone masonry bridges were
sometimes used for highwavs
from the late 1800s into the early
19005, As with other early bridge
types, these can still be found, but
almost exclusively on secondary
routes nowadays,

Concrete became the material
of choice for highway bridges in
the 1920s and 19305, 8-17. These
bridges were fairly simple in
design, with concrete abutments
and piers, steel or concrete beams
spanning the plers, onncrete decks,
and concrete side railings.

These components Followed
many different designs, Piers were
round or square posts made of
steel or concrete, with a large con-
crete cap on top. The railings were
distinctive details on many of
these bridges {eardy examples in
particular) and may be ‘a combina-
tion of concrete posts with
wrought-iron rails, 812, or ornate
concrete designs, as in photo 8-11.

Early concrese highwoy bridges ofea had
diglingiivg crnamanial congrem guardrails.
LeRay Willie



ancrefe bricges, sl Waaa '

Early concrete bridees don'

)

have to be laree 1o be distinctive
U of my tavorsies s the ||-'|IE::!.'
in photo B=1 (pape 65), built by

!II. Towm ol IiIIII-I. II".'--I [LE | IIII\.'
!II. TI=TECSS I..'!'-l.l ||I I‘Jh.

LU UL
Loncrete and stéc] continue (o

b '_II_ materiais of -\.||-|I|_'|' LEal]

TR I":"'l'-l.l'h. NI Cs, 3-13

Current designs end 10 be more

utilitarian than on earty |l|i-.|..'.'-.

Guardrails are often -.I-II*C=III-.II.".|
of plain concrete, and the hridre
decks wre wider, wsually with side

witlks om one or both sides

Modeling
Several mice models are aeaslable
d HO

seales (see the list of availahle kits

lesr highoway bridees in N

starming an page ab)

Rix oflers an mmectiion-molded
sivrene kit in HO scale for o wond
highway overpass, You can also
wse stripawood to scratchbuoild a
swoodd highoway' bridge in much the
saime woav as wood ratlrood res-

| |'\."~\._ |||.\,"\-'\. I'Illl\.'li in ':.!'il'."'\'i 1

it :
I-‘!-F'Tr e

Many o [aoges Ui gesl Beamy with conchele decir ond mailings and concrete piers ot

vorices dasigns, San Moder

&



P Eaap Baam jmink direcly shove piary as
shown, and keep all piers o the some angle
io the deck. Jaff Wikon

Painting these bridges cor-
rectly will also go a long wav
toward enhancing the realism of
vour lavoul. Follow the process
described in Chapter 2 for paint-
ing concrete colors,

You can also scratchbuild con-
crete highway bridges using the
techniques described in Chapter &
for concrete railroad bridges. Bob
Smaus used layvers of sheet styrene —_—
over a plywood base to re-create a
concrete-arch  highway  bridge,
B8-19. The finished bridge is a real
altention-getter, B-20.

With a |"|-i| of CAare, I:'LLRII“‘.H'_I'
bridges will help establish the
time and location of a layout and
will give the scene realism-
t:l!hal'u;::i:l‘lg denuil,

* Bob Smau buill s kighvweay bridgs e
hadp kade an opening #ecugh o bockdrop.
The bridge hoa thin phywood sides st
styrene layersd on top. Bob Smaus

¥ Bob's finishad bridge @5 alirocive omd
disguises e opening wel Bob Smows

i

i&
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Abutments and piers |

-
v
F

72

e 8-

SN

#bitmeants ond piers provics
crcial support bar the main
sructors of o bridge. The paw
shown here hos a poinied
erd |o “cubwoler™) on the
upsiream side. The chutment
kan tapanesd wing walls, You
con Sk the horizoniol mars
from the boords used as
Farms when this concrese pim
and abulmant waie proyned
Arucn B Mayer

il g

fineglected ansas of bridge modeling are the foundkaions

that support the bridges themsebves. In real life, the siability
of the entire bridge structure is depandent upon the piers and
abutments, so railroads go to a lot of trouble fo ensure these
structures provide solid foofing.

Making sure the piers and abutments ore reclisic will make
your model bridges look betier and fit naturally inko your layout.
Piers and abutments come in a wide variety of styles, some quite
ornate, Modeling these items adds supporting detail to o scene
and helps capture the look of a specific prototype.



Prototype abutments
Abutments and piers together
comprise the bridge substructure;
the bridge itself is the superstruc-
ture. The substructure’s purpose
is 1o transmil the load and forces
of the bridge superstructure io
the ground.

Abutments are the supporting
walls used at the end of a bridge
span (or series of spans). Their
purpose is twofold; to support and
anchor one end of the bridge, and
10 hold back the adjoining ground.
Modern abutmenis are generally
poured concrete, but over the
vears stone, timber, and steel have
also been used, All of these mate-
rials can be found on bridges still
in service woday

The most common tvpe of
abutment is the breast wall with
wing walls, 91, The main facing
wall is called the breast wall; it
supports the end of the bridge.
The flat horizontal surface atop
the breast wall om which the

¥ The concrefe piers on this Balimere &
i abermosdd mubsapon plale girder bridge
ovnr the Polomoc of Horpaer's Fairy, Wit
Yirginio, are ongled fo be poralld with fe & A Ushopad abatessd i3 somefires pied i locations where the surounding growed shopes
cwrranl Fow in the rver. Bolhmore & Chio awoy groduclly fram the abutmant, i Wilsan

73



k. Siore piers con alss hove ounded sndh
Tha cubwetes on these pian sxland onky
partway up the pier. Thess Pennaybeonda
truss spans are on $e Morthern Pacilic's
crassing ol B Missouri Biver al Bismarck,
Parth Dakota, Neriern Pocire

¥ The sone piers supparting these Waornen
deck unaen ane rectangular. Male e
haervise leoding ond the fops on ol
corners. Midonc dmanicon Enginearing

bridge shoes rest is the brdge
seat, The back wall is the vertical
wall at the rear of the bridge seat,
and its job is to hold the carth in
place behind the abutment,

The wings are the extended
wallzs ontside the hreast wall.
These may taper back at an angle
to hold back the surrounding
earth, and they also taper down-
ward (o follow the shape aof the
surrounding ground.

A variation of this style of abut-
meent is the plain breast abutment,
which omits the wing walls. It is
often used where Bl covers all but
the top few feet of the abutment,

Abutments in U or box shapes
are also common, with wings prio-
jecting backward at right angles
from the face, 92 (page 73).
Abutments are like icebergs—
theres more to them below the
ground than is wvisible above
ground. Study the photos in this
book, and vou'll see many abut-
ments with shapes determined by
the bridge tyvpe and the sumound-
ing ground and features,

The bridge seat must be wide

enough to support the bridge. It
should be at least the width of the
bridge shoe plates plus 4' {allow-
ing at least 2° on each side).

Piers

Piers are stand-alone structures
that provide intermediate suppon
at the joints of multiple spans, $-3
(page T3} As with abutmenis, the
top surtace—the bridpe seat—umnust
be the proper size. The width of the
seat should be 3 prester than the
span of the bridge feet or bearing
plates {187 on each side). The long
dimension of the seat should be a
least 4 longer than the span of the
bridee shoes (27 on either side). The
seat s wsually made of concrete,
evin on stone plers,

Piers are generally wider at the
base than at the top, with a slope
or “batter” of about ¥* per 12°, A
heavy footing, or calsson, is some-
times visible but may be hidden
below water level. Piers can be
rounded at the ends, like the con-
crete piers in 9-3 or the stone
plers in 9-4, or they can be rectan-
gular as in 9-5.



Thas 275 4all concrete piers an the Southarn
Pacific's confinuousinas bridgs over e
Pecos Biver near Langiry, Tesos, were mode
by slipcasting, A segmant al tha plar s
cast, then the dorm i “slipped” up o cast
tha mead higher section of the pier, Hisome
Amenican Enginesrmg Record) £ 8, Ele

Piers in waterways are usually
oriented to be parallel with the
flow of water 1o lessen the effect of
the waters force on the bridge
structure (see 9=-3), For this rea-
son, skewed spans are often used
when multiple spans cross water-
wavs at other than right angles,

A characteristic of many in-
waler [or near-water] plers is a
pointed end on the upstream side
(see 91, page 72, and 9-4), Called
a "cutwater,” the end deflects ice
and other debris in the water, less-
ening the risk of damage to the
pier. The cutwater sometimes runs
the entire height of the pler (as in
8=1) or sometinees only on the
lower part of the pier up to the
high-water mark, as 9-4 shows.

Concrele piers are cast in place.
Depending on the forms used, the
piers mav have a smooth surface
or the distinctive look of the form-
ing planks {sec 9=1).

Picrs can be quite tall, 9-6, and
are now usually made from con-
crete, Wood or steel piers are also
common, $=F, Wood plers resem-
ble trestle bents but have more
posts, They are often doubled up
sl I,."'lhI‘I:I'IEI.'[I:I;] '|'|3.' CrosEs hlu:.:;ing_.
Steel-frame piers are also found in
many locations, especially under
plate-girder bridges, 9-8 (page 76).

Where Plers are located at the
junction of two bridges of differ-
enl types or sizes, the seat must
often have two levels to accommao-
date hoth bridges, 9% [page 78).
This can be done when the pier is
baailt, or it may be done later if the
bridees are replaced, as on the

‘Wood piles are somelimes wsed o support
steel bridges, sspacialy il #= bridge has a
wond reshe approoch. This bridge spana
s Eapghe River on the Chicags & Mok
‘Waatern in Eogle Brver, Wikcorain, Hadone
Amarican Enginesring Record, John M. Viagel




& Whan an okl Doogs o replaced by a

N l.||||.l..l e SEan the o iginal Or g § fHOrE
e ofter lelt in ploce. This s on the
Minnegpaliv & S5l Liuid o Keithsburg

llsnois. Esbart M. Mainar

fit the unigue needs of your layout.
Shect styrene is a great mate-
rial for |"|l:-:|-.'||||3-: poured concrele
i.II".I':III. nis iIIII:I I E .. I II:IIIIZI'\.'A.I.'II
the technigues shown in C |'|'.I|'“.1'|' 3]
o bl o punir ol HO scale micdels
hased on the PrOCVERE  PHers I
213 (papge 78). These are simple
structures, but a recessed archway
design gives them a unigue look.
Start by making a scale drawing
of the pier, using the dimensions of

T e

#ibown nght: Asoiloble MO gkt e e [ g
. = W iy

inclede o shelltype slore model from Alks g . T - = g

(e, 18} and 6 lopersd sione model from
Chooch [no, Bdéd)|

* Comeseciod O per modebs includs (lek
iz tighl| thase sicre cutealer (no. S43060
ored reciongulor [no. B431) piers fram
Chooch ond a all cut sione péer [no. 735
lreren AR Pred ety

Fr
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bridge would make disfincive seraichbuill madely. Cunt Tiiehen, Ji

Cwrrae thl mreh s [ T
uam @ dnll Bil ta sl B curve, Coarse ol
thir rest of tha curve with o shonp hobby
knife. Jei¥ Wihon

your model bridges and the nesded
height as starting points, The
assembly process is essentially
making a styrene box. The faces
with the arches are cut from sheet
styrene then glued to a backing
laver of styrene, Cut the arches by
flrst drilling a hole with a curve

]

Carmars m

i bl | B hE, wilh N aps
dfer tha glue hos deled, bevel e sdges
slighifly weith a hobby knie, Jaff Wikan

close to the required curve contour
of the arch with a spade bit at low
speed. Trim the remaining material
from the arch with a knife, 9-14,
The corners of the bax muwst e
glued tightly, with no gaps. Sand
all edges square, then ghee with
liguld plastc cement, When the

glue  dries, scrape the joints
smooth with a hobby knife, $-15.
Corners on real concrete are
slightly beveled; do this with the
]"|::||.'.-|"|-3.- knife as well. The xlﬂ'pihr_"ﬂ.
bridge seats on my models are
simply picces of 107 styrene cut (o
fit and glued in place.

The linished piers are shown in
@=14. You can use this technigue
to make almost any type of con-
crete pier or abutment

Piers using stone sheets
Cut-stong piers can be modeled
with the same technmique, but by
using embossed sheets instead of
plain styrene. Embossed brick
sheets are available from Plasiruct
and other companics.

Cut the sides and ends as
described above for plain styrene
piers. Stone sheets can't be simply
butted together like plain styrene.
You have ic make sure the stone



F If foe jaints wene gheed fighthy, pointing
will hide oy s=am marks af the cornens af
the pinrs, Jolf Wilion

courses match on all four sides,
then bevel the mating edge of cach
side, ¥17. The photos show
Plastruct N scale stone used to
model a pair of N scale plers.
Positioning the piece al the edge
of a block of wood makes it easier
to scrape the bevel evenly. Scrape
(don't trv to cut) the edge with a
hobby knife Blade until the entire
edge is beveled. The angle doesn't
have to be exact.

Glue the walls together. A piece
of sguare styrene in the comer will
help stabilize the joint. Photo 9-18
shows a pair of completed piers,
one with a cutwater. A piece of
plain styrene across the wop serves
A% @ COncrele cap.

Thev might not draw as much
attention as bridges, but piers and
abutments are important details,
worthy of some time and effort 1o
mrcdel them accurately.

¥ Bovel the mating edges of the sione
sheets by scrapirg with o hobby Imile.
Use o piecs of scrop bember bo ssppard the
shast, ol Wilken

¥ Glus the pieces iogether and odd o
beidge sect: the piers ore now reedy lor
painling. Sl Wilan

e



Tunnals. sllew milroods o go
thraugh mewsdaing rathar han
ower or around B, =aving
many miles af todk. Saone
gtk Bea this one on tha
Pennsylania Rallrood, ore
bwilt in masch the some
fahian ox shorm bradges,
with o row of hapered sl
ealled “voussain” orownd the
arched opening. Don Whod

unnels serve important purpases on real railreads, alowing

them o go beneath mounigins, hills, and cities, shortening
routes and avoiding seep grodes, as well as dongerous, delay-
cousing weather condifions, 10-1. Tunnels are frequently found in
scenic locations, which means one is often the focal point of one
S iors e o oFa Yamells Rl

Tunnels play an imporiant role on model railrcods. Along with

being visually oppealing scenic elemants, they offer modelers a
method of hiding trock, providing a way for @ main line o get 1o
underdable stoging areas. Tunnels also con be used to cover
openings through walls, or fo allow tracks fo pass unseen from
one area of a layout to ancther,




strong enough to asphyxiate train
crews and passengers. They can
be a problem even with modern
diesel locomotives.

Tunnel ventilation is- usually
accomplished by large fans placed
at one end of the bore. They either
blow agminst the train direction,
carrving the gases out behind the
locomotive, or with the direction
of the train, pushing gases out
abvepd of the locomotive,

These can be spotted by the
presence of a fan house, a build-
ing housing the fans and con-
trols, Through the earlv 19005
these fans were usually con-
trolled by operators on site; later
syslems worked automatically,
using track circuits much like sig-
naling svstems,

Modeling

Fortunately, modelers don't have
the same concerms as real rail-
roads. The only details that mod-
elers really need to wormry about
are the tunnel porals themselves,
along with a few scale feet of tun-
nel lining inside the opening.

A wide variety of portals is
available from companies such as
AlM  Products, Chooch, CM
Shops, Model Railswaff, Pre-Siee
Model Specialiles, and Woodland
Scenics (see the list of available
kits starting on page 88},

Several European companies,
including Faller and MNoch, also
offer portals, Be aware, however,
that these portals follow European
siyling—namely tapering the sides
of the portals outward from the
base—not commonly used in
MNorth America.

Available models include all
styles of prototype portals, includ-
ing timber, 10-8, random and cut
stome portals, 10-9, and concrere
portals, 10-10. Many of these are
available with dates embossed in
the portals—a common detall on
prototype portals.

Soime L‘i’rl'l'l'punir..h. ::Ffr.':r mru,:luiri
based on specific well-known pro-
lotvpe tunnel portals, including
Model REailstuffs east and west
Moffat Tunnel portals, and AIM's

‘Wieodlond Scenics olfers costplaster HO scale madels of wood tunnel parials (e, 1254, leH)
and retaining wols (o, T250]. M scole vesions one ovolloble o well. Jeit Wilzan

‘Wiodlond Scenics offers this MO ool siors [mo, 1253) ond K scale rendes siors porisl
ino. 1155), and Chooch ho: thiz random slone moded [no. BE350]. Jaff Wikon

Loncrete porfal modets from AlM ieclude these HD and M scals modern concrele meaok

fres. 130 wad 218] enel & boardlermed doubletock potial (mo. 129, teff Wilsan

El



Chooch alfers this HD modsl of o Coscode Teresl pcu'lul nc. BIAZT) ax well os o dofed
concrain patal e 3330, Sl Wilian

1012
Pske o frome Fom ket and inig shyrees o hald o plostic unnal Beer in ploce. Jeff Wilkon

Ed

madel of one of the Cascade
Tunnel’s portals, 10-11.

It vou're trving 1o model a spe-
cilic prolotvpe |‘!||::-|.'l.'l|, Yo can
cither maodify a commercial
maodel, or vou can try building it
from scratch. Concrete portals are
relatively easv to build from plas-
tic, and can be built following the
styrene construction guidelines in
Chapters 6 and 9.

Tunnel linings

Model ratlroad munnels aren’t actu-
ally bored through rock, but it's
important to disguise their open-
ings, Viewers should not be able
see plaster cloth, plywood, or an
open arca inside.

One solution is to build a par-
tial tunnel lining, as | did for an N
scale AIM portal. To build one,
stari by tracing the outline of the
I|_|r'||'|t:] '|'||::||‘l:;|.| Nl Fll:-l:tve.-: 1][ .ﬂlfll]"
sheet stvrene. Use a hobby knife 1o
cut the opening slightly outside
the outling, Youll nesd two or
three of these depending upon the
length of your tunnel lining,

Connect  these pieces  with
sirips of thick styrene, 10-12. The
exact dimension of this bracing
isnt critical, but it must be heavy
encugh o hold the liner material
in position. Glue the sirips in place
with styrene cement, making sure
the bottom strips are lined up
flush with the bottem of the
arched openings. Add more strips
for more additional strength and
stability if necessary, Let these dry
thoroughly before proceeding.

Make the frame long enough to
block the normal view booking into
the tumnel. 1 suggest a8 minirmum
of 37 1o 47, and a maximum of 8°
or 9" —anyvthing longer and aceess-
ing derailed equipment becomes a
problem. The one shown in 10=12
is about 6" long,

Mext, make a wnnel liner to
match the portal. For the frame
shown here, [ used Plastruce
stome-lextured sheet styrene, Cul
the material slightly longer than
the frame, test-fit it, and trim it as
necded, Begin gluing it in place at
one cormer of the fromt of the



L=t Wiinon

10-13
until thie glue sets. o E.|||||| LENE CalincE
add glue,
til thie elue

Framee, I.i.|||||' I piace

place, and set il

100 1N [

Iries

meide amain |

Paint the imterior o dark. Mot

dark
are almost alwavs good choices for

it brick, 10=-14.

i i
celin Erirmy DEGALE ol MY

siome, rock, &

rl: '-\.Il".=.|.\,|ll_' B ooneredle |i||l,,'.|
vunnel, use plain styrene painied a
dark concrete color. For nameal

ook texture, use aluminum
Cruamphbe the ol

plae bt 1o the stveeme sheet lindng

The hinithed Srer w

Afer it's poimted, it will look jue
_:-_-_' :||I.l‘-\.

Onee the portal and liner are
finish 1ha with sian
Ballast the

done, g

dhiarad scenery methods

Painting plaster

Many simulated stone portals,
plErs, abutments, aned relaiming
wills are casi in plaster, Plaster is
porous, so b takes paints and
stains well. Mix your own colors
using model or artist’s acrylic
paints, os described in Chapler 3,
se Pencdy [-.|-.||‘:-||'|1. colors like the
Woodland Scenics color kit,
which incledes voarious rock and
earth colors

Start by painting some
individual stones with various
cidars, then follow this with a
wash ob a darker rock,

Tee make 5 wash, thin a cola
with water, then test it on the
rear of the casting to make sure
the '|.'|.i|h|1 1% '\.I:|1|:|1|:a -;-11.::-|r|;r| [ g'i'cl.-
the effect vou're |l..l|.hkin|: | 4T
Apply the wash liberally over the
surface with a wide brush,

fic wimuw inte the e

g people o more reafis

L W
track as far into the tannel as will
iunnel =
Hallasting

Irame and

be wvisible when the
installed on the layvou
bedore adding the line

scenery 15 wsuallv easier

working it inte all the cracks and
crevices: You can come back later
to highlight individual stones or
i apply another wash (elibe
duarker or a ditferent colar),
Photos 10-8 {page 83} and
10-14 show a few samiples
painted with this technigue
It's ey 1o vary the color and
intensity of & wash 1o match
specific prototype examples.

Slarl pointing o plaster el porial by poinding o few mandam
Jaff Wilsan

vianal with saticniy sarlh &nas

Finish the poriod with a madium 19 dorbkgray waih Lol W e

B3



List of available models

Hobby

portals to your layout, look no turther! The Model Railroader’s Guide Io

Bridges, Trestles & Tunnels shares o wealth of information on these hard-
working structures. Each chapter includes detoiled descriptions of various
bridges and tunnel portals, from simple culverts and wood beam bridges
to majestic stone arches and shining expanses of steel. lLearn how these
structures are built, why they're used, and how they've changed over the
years—and, best of all, how they can be incorporated into your layout,

| f you're @ modeler interested in adding realistic bridges and tunnel

Inside, you'll find

» Overviews of each structure’s construction and purpose, from the
early days of railroading o the present

* Historic and contemporary profotype ph::l-’rus

* Strategies for modeling, painting, and weathering scale replicas for
your |ﬂ1_.rc:u’r

* Listings of bridge, trestle, and tunnel kits in HO, M, and O scale,
along with plenty of ideas for modifying kits and scratchbuilding.

Bridges and tunnel portals often accompany dramatic, sweeping views.
Let The Model Railroader’s Guide to Bridges, Trestles & Tunnels be your

guide to making these exciling structures work on your layout!

KALMBACH
BOOKS

K18.6%5 12482

ISBN D=-89024=-596=T
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