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lued laminated timber or “glulam” is one of the strongest
and most resource efficient members of today’s family of
glued engineered wood products. Its dimensional stability,
strength, availability, and quality make it an ideal product
for railroad bridge components, including ties, stringers, and

deck panels.

Glulam has been used in construction in the United States
since 1934. A significant development in the glulam industry
was the introduction of fully water-proof adhesives in the mid
1940s. This allowed ghidam to be used in exposed exterior
environments without concern of glueline degradation. Exterior
uses include electric utility structures, marinas and pedestrian,
highway and railroad bridges.

The Glulam Advantage for Railroads

Dimensional Stability — Glulam is manufactured from

Kkiln dried lumber and has an average moisture content of
approzimately 12%. This means that glulam is highly dimen-
sionally stable and that members will remain straight and
true in section.

Minimal Cheching and Splitting — Because glulam is manufac-
tured at a relatively low moisture content, it has much less
tendency to exhibit surface checking and splitting as compared
to sawn timbers which typically undergo a significant degree of
checking and splitting as they dry.

Higher Fastener Values — Another advantage of using a dry
wood member such as glulam is thar it allows the use of higher
fastener design values. And, fasteners have less tendency to
work out of the member as may occur with green sawn timbers.

Greater Strength ~ The use of dry lumber comhined with the
selective positioning of laminations throughout the depth of
the member allows the assignment of much higher stresses to
glulam as compared to sawn timbers. In addition, the coeffi-
cient of variability for glulam is much lower than for sawn
lumber products, resulting in highly predictable structural
performance. Glulam is well-suited as a structural material to
carry the heavy E-90 railroad design loads. As with all wood
products, glulam has excellent dynamic performance character-
istics and is an ideal material 1o resist the repetitive dynamic
loads induced by railroad train loading.

Pre-fabrication — Glulam can he pre-fabricared with holes
and cuts made at the manufacturing plant prior to treating,
This will save valuable labor time in the field and ensure the
integrity of the preservative treatment,

Availability — Whereas large dimension sawn timbers having
free of heart center (FOHC) characteristics are virtually unat-
tainable today, glulams are readily available throughout North
America in virtually any size {rom a large number of indepen-
dent manufacrurers, all producing to the same high level of
quality. Also, the availability is not seasonal, meaning ghulams
are available yearround, with “cn time” deliveries. Long lead
times are not necessary as with sawn timbers,

Unlimited Sizes — The glulam manufacturing process allows the
manufacturer to produce glulam members in virtually any size
and shape and in sizes that match existing construction, such
as replacernent stringers for railroad bridges or long lengths,
curved shapes, and very deep beams. Since glulam is manufac-
tured from dimension lumber, the most efficient widths are
3-1/8", 5-1/8", 6-3/4", 8-3/4" or 10-3/4". For wider widths,
multiple laminations are placed side by side within each layer of
the beam using a staggesed configuration that eliminates any
continucus vertical fgints. These muliiple piece laminations are
not required to be edge-glued unless required for specific load-
ing conditions. Depths are typically specified in lamination
multiples of 1-3/8" for southern pine and 1-1/2" for western
species although any depth is possible.

Quality — Glulam is produced in accordance with the require-
tments of ANSI Standard A190.1 Structural Glued Laminated
Timber. All Engineered Wood Systems (EWS) member manufac-
turers are entitied to apply the APA EWS trademark, signifying
conformance with this standard. This trademark is the end
user’s assurance that these members have been produced to the
highest industry quality standards and have consistent quality
from one beam to the next and from one EWS manufacturer

to another

Environmentally Friendly — Because glulam is manufactured
from smaller pieces of dimension lumber and can use a wide
variety of species and grades, it places less dependency on high
quality old growth timber. Glulam can be manufactured using
a wide variety of species harvested from second growth and
managed forest lands.

Glulam Manufacturing

Glulam is manufactured by bonding individual lumber lamina-
tions together with adhesives. Shorter lengths of lumber are
structurally end-jointed to produce lenger laminations in the
desired length. The wide faces of these full length laminations
are then bonded together with adhesives to achieve the desired
shape and size of the finished member Glulam is manufactured
with the strongest lumber positioned where the maximum in-
service stresses will occur in the member such as in the outer
tension and compression zones of a bending member,

@



1
yooa h

. pioy> JoBuls ¢

-’— uod jsp||0g jesig

Sofd 1§ —ee

I
PpoiL B

WILSAS ¥D3d aIlsviive

dummds Surenpar
1o3)j2 Buneurure] 01 20p oy 2q1ds, 01 F0ULISISAI 13119g W

Ansusp wropum azow Y 1oddns 1eunse 19113g W
sarerd Sumnds-nue 10} paau oN |

By 194 51 A1240031 IO 25N AIEPUOIIS I0] [PRUI0] M
30URISTSAI [EJTUIAYD JO 22132p YS1 m

suoneoydde
Jurssord 10 YIS 10§ Aqepeat pPus Awe Aenims m

Fureudts 1amod 10} UONEMSUL [EOLIO]2 191190 B
Furpeo] 10edun 10] ouelssat USIL] m

59N Jagum
uses 10] pasn 1uawdinbs UONE(EISUrTEULIOU L [[EISU] W
3[gessod are sampaoold Lro1usaur swy ur Isn[m
Surkip e Apsoo Jo spotad Suoj 10§ paau oN B
Aicerreae Apeay m
121210100 SE T[ONS S[EUIEW 1310
PUE ST9QUWIN UMES 1340 S3FeITRADE SULMOF[O] 3112 1L 3ATEU
-I21[E 153 Y1 YO SIR ULEN[S) 'S[C[B[[eAR JOU 3IE SIT) UAES 11|
30 POOM JO 3511 Y] WEIUTEW O} 2]qelIsap S1 1T ataym s109ford
Juawa0edal 20 W paBueyarau 3¢ wea A3} ‘San IaqUID Uses
Se IUUBLI WS [} A[enuasss ul wioprad staquin urepnid souws

"popaau Aupenb pue sazis sy Uy a[qeqeas Aipear 5w

SEZ2UM ‘URlIeoun St Ansnpm peoifrel 211 Aq papuswap Amqenb
PUE 9718 317 UE $311 JoqUIT] 1LMES JO AIIGE[ZAR 211 T2A2M0Y
"$2M I2qUIN 10} pood syoo] axning 211 ‘sped aanearssad an

PUE SWISAS 1aU1Se] OUSE[? 30 951 91 sk yons ABojouydar uon
-ONOSUOD Ul SUOTBAOUUT MU ITAA 'S91 2BplIq pue sap yoImms
*SITISSO1I 10 310D JO [PHRTELE 311 Uaq FUO| SBY POOM, — ST

WHISAS X230 N3O
~, L WAOH

'$3M 10] ‘SAOURISUL JWOS
ur 10 ‘sded a)id ‘s1a8uLns 10} 3q 1t IPYIRYM ‘STUIUIS[S 2]
WMES [eUONIPED OF [eL218W 3ANBWRLe I0udns € s wen]o

“onfen (TVH) Peo] 2y 4aesy A1red o3 sadpLiq Iaquin

Sumsmxa Auewr apeiddn o spgssed aq pnoys 11 ‘szafumns
1adjay 10 1wewaceldar ure[njE Suneiodioou pue swa1sds
patseneq 01 sa8p1q ¥33p uado Sunsme Suniaauod Ay ‘s1500
20UBURIUIRW 12/0] pue ouenopad paduerus ut Bunmsar
“WR1SAS QN 3} YINOIy) SPeo] Jo UOTINGLUSIP AN} 310U
2 $ap1a0ad Wid1sAS YOIp palse[[eq ® JO 95 "AlsAS 1afurns-noy
[euonipen 2y Sutsn sa8puq PeoITel IaqUIT §oop paIse[eq pue
}29p uado smoys 1 nBLy — suopinSifuor 28pug padAg
sywauoduwio)) a8pug peorpey

"papustinodar st dnde]

paoueed € ‘sansso1o pue sdeo aqd ‘s1afums ueds-ojdnpnuu

se yons suonedtdde peoIfrer 1SOT 10 "TKeaq Y1 JO 208j W2
UO 1000 P[HOD $35521S UOISU) THNTUIXETT A3UM SUOHENITS
1o 10 suonesydde weds snonumwod ur pasn 3q ued s13q
AR PROUE(ed Uead U] JO W0 pue dol 311 0] paudisse
$IN[eA SSANS SUIPUAQ JULES 1) 248y 4y ‘snyy ] tpdap-pru o
Inoge Aenb RN Ui [ESUILWIWAS 32 SI2QUIANL padueeq

‘nouefeisur Jadoid 18y AInsse 01

dOL PIosm U I poATe A[E3]Z 1. ‘[EDIUIOUCI3 1S0UI 31
Aqpeordy are pue seommosal aquing jo uonezynn sy aziundo
Yomym ‘sureaq 25ey 1 apis uossaiduros Surpuodsanos sy uo
PIsN Jaquun] 3 uey WySny Jueq SpIs UCISU] U1 110 posn
TquIn| 313 jo Arenb sy yiwm suoneordde ueds apduns i ssn
10} papuaiuy Aqeurud are sureaq peouerequy) “sdnde] paoue
-[Bq PLE PIOUETEGUIN 304 UT PAINIJEJILUEUL 218 SUIEad WEIL)



It is important to emphasize that any of the grades shown
in Table 2 can be used for any stringer application as

long as their structural performance is consistent with

the end use demands. Although other structural grades
of glulam are available, the three grades tabulated have
been identified for ease of specifying for railroad suinger
applications, '

Pile Caps — Glulam is also ideally suited for use as pile
caps since virtually any size section can be produced.
Length is alse unlimited. Since dense outer laminations
can be used in the layup of the member, maximum bear-
ing capacity can be provided 1o resist the high compres-
sive loads transferred from the stringers above.

Deck Panels

Glulamn is often manufactured in relagvely thin depths
(3-1/8 to 12-1/4 in,), wide widths (45 to 52 in.) and long
lengths (24 1o 34 fi) to create deck panels for highway
bridge construction. In highway bridge construction the
panels can be positioned transverse to the traffic flow
across intermediate stringers or parallel to che traffic flow
spanning from support to suppott, thus eliminating the
need for stringers.

One possibilty for using these panels in railroad bridge
construction is to span longitudinally from pier to pier
when relatively short spans are involved. A highly efficient
system uses steel pre-stressing rods inserted through the
width of the deck system at mid-depth of the glulam deck
panels. These rods are stressed to very high forces which
creates a post-tensioned deck system with a high degree
of friction between the deck panel edges. This allows the
deck system to function with greater structural efficiency
to carry higher loads and reduce deck deflection.

Another potential railroad application for these glulam
panels is to use relatively thin panels (2-1/2 in. thick) to
form the ballast pan in ballasted deck bridges, eliminating
the costly steel baflast pan or other wood ballast systems.
This has the potential for reducing the structural system
costs and further reducing maintenance costs.

Preservative Treatment of Glulam

Regardless of the application, all glulam exposed o the
environment must be pressure preservative treated in
accordance with industry standards. AWPA Standard
C-28 Treatment of Glued Laminated Timber provides

the basic requirements for the preservative treatrment
of glulam. ‘

For railroad applications, either creosote or penta-
chlorophenol in oil treatments applied after gluing aze
recommended. In addition to providing protection from
insect attack and decay, these oil-based trearments also
provide a surface barrier which restricts moisture migra-
tion in the member, thus minimizing dimensional
changes and surface checking.

Since glulam is typically treated after gluing, as much
cutting and hole drilling as is practical should be done
prior to treating 0 assure that all surfaces are properly
treated. However, when it is necessary to do some field
fabrication, all cut or drilled surfaces should be field-
treated with a heavy coating of copper napthanate or
other approved field treatment.

In order to assure maximum penetration of the preserva-
tive treatment, some species are often incised prior to
treating. This incising provides a path for the treatment
to better penetrate the wood cells and helps to assure an
effective reatment membrane. Check with the glulam
supplier and treater to determine if incising is recom-
mended for a specific species and treatment.

Summary

Whatever the end use, glulam is the ideal wood material
tor railroad bridge construction whether it be for stringers,
ties, pile caps or other uses, Some of the many features
and advaniages of glulam have been identified in this
brochure.

For additional information on glued laminated timber for
use in railroad construction, contact Engineered Wood
Systemns or one of the member manufacturers. A Source
List of EWS glulam producers can be sent by fax on
request to EWS.
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