YAV VWAV Jle ¥ ol 00 W Ol ) ‘,o._..‘a cLA e

b @1 o duslio 9 4TI90 SO )9l y cle g o0
'Gylxio Sd w9l g

iéwl Sy rg;o.i@‘)gl gy Y)lg.é}_gl Mg

5 (o fla V0xY0 ahds &) 5,0kl sla o5l 5 4 g YU JhE slakiges £ 4 5L s Dua b
Kad b easss 5 e g bl gl e plsl Gub 5l el dde jes 3
2 o iF s e s 3 Jer s 6555 Gl b gl b O oLy gl ones
S 25k 3l pl 5L, se U )sl S Kdd Gl edd (b (gl gyl plS el
S amlas gl LA 4 fe Sl V/OXYO g e Sle VY/0xV0 sl w sl gl e, 5
Sl Cusb, o3 YE U gdnates S, ol ) Ol jer Jlamial sla sl b 0AsSEs
Sl Ilail b sl fam s 5 035 (e 535 A0 0dd A5 Cugb, 4 Oy gl KA
8303 Sy (Gl )y il 1) A28 kg 1) sl 25kl phide B sk Joog ey SSIS
SBs 5 b e 0 D)5 B D8 Ga 5 GooF lEe e gl ea S Kgs sl
gLl 5 g8 amlin (gl 55 ookt sl eyl ksl ey NS L K Ko s lubal
s g IS G O jlaze 5 K gs sl sl 5 gLt al b el 5 e 555 53 L KAS 055 s Sy
3 S el s Ve b YVV0 A1 168 5 4R Glaeosls 5 Gaup Lldis LA 58 s
3TIVO 51, 65 5o jlhbal sl sl 5o Gay5 ol aelue xS e s p 8BS AVV/0 bl
398 Gee Sl e dle w L sk akige Ao S abou S p S S AVVG bl
S wes nl S5m0 plals LAs L3l falS ba Sdgs gla eyl o S sl 0L

Pyl e (Bl sl bl O3 g Cgllae bod 4 by p5 el

ko ot 5 pgm sl cames 8 ki 1K gs uﬂ),g‘w”l;ﬁs:g%ﬁsuajl}

VAR RV T O YA ZA R
Ol o &H b o IR ERNpES plee b bl -Y
(E-mail:ebrahimi@nrfut.ac.ir)of g oKl « anb Bl oSl skl Y

O &L L and e 0aSE oSS DMz oty (g gmtils -4



4—-.3\5.‘, Ag'.}_ga L.Sugf").)‘}; C,."-L.«;f‘lb

YAA

ohaid cleay) ol goad 5 Jlail g ghgw S8
0 e ysl i w55 onas Jolge aloo I (iS5
b waedsS ol Raegh 5l gled ol by )
@bl @b ol (osr Glagmgly sk yes
sl gLl 9,5 a5 S (2,8 Jalge
olidze I aiws o s (V) was il
0085 b Ojgm (OO SES 58 Aresgi e
osle 335 jlade ¥l g gledl 51 BB eysl
Wllhe ool @ls 65580 b w5 (sbl
o3y Sehe yos bawgle Jaio slayelS ST
3 Olime o2l (F) sl s, (VE-TY) JLo ¥ &
s (Jlo VO p5 (B3 gmg e yor b dnnlie
el osr Sras 3 (FHp 2o @

Sl o arnes S jlad el b &S (g
bolgige walilin g 0z sbmsly oy
sl Sl 008 6 eKin clie dnwy
Sy ¥ Sliagas a5 (b pd 4wl o)l ol ) So
gl pald kS g gl j9e Lt oy
Silgs gl pygl w3le o plgee ) Ko o)y
Sy Ssrse slaaxly S50 p g 25 g
2938 Ll L gl 5 (297 ossly

o b olidse ) golasy a1sdS ans g0 b
Pl @ pladl o gloaines F jlad (2alS a0
gloaznos S 51 oslitul (pgas 2 (2lagiegs
() 2o ) o9z Gbrmysly wole ln JhdeS
Tobe 1 Sz wim bgd gl ol amaily
iaio il ) ais ol ik Jols ozl
colo onl Jy ol aamgs o8 0 5l a2 S
O g Sl caimong a8dgs g sl eelp
oul Gl aslgee plaady g, dawgi Djse
oSy VU U (slaaies 5 e alis

(Cusb, a4 pglie) olowd b (SHB Jlail b
Iy (6o sl YYIOXVOXYF ool Sruigd e o0
L o S 5o setle 1OxTO ahis obml (sl
clo caz 1y o yiesibe VIOKYORKYF: aaies
T ool ols L eeigs, e gile 1OXYO alaie
onslF g Glp | aes S kS Cosgucme
Sdeay sl o 99 5l S e g wes e falS

o

dodlo

Jom oo ol jslaeas () slael) dangs
2 el Rl Slee plralr 5oy JE
090 Sz Szl sw ohg 4 dayls el
Slas! .l PB g jLael b, ool anvgs
o1 JET g Slamglys b by slaoly g 5
.@|6§L955¢;5§44O'|:A¢.¢mlpm55;@5

bshs wlhl 55 g9 slogmyls o8
@ 5l desy Wezge slaol) Sy wax
Os &5 035 oo bl ) B)lte (gla gyl oy
K ol b L Gras ool pf w0y
SLal 4 o5z slooegls 09z ) 6L
leaioes 5 5h sl a5 aS o lusbl g ojlul
Coogame g S 50 Jlasiul sleacises s
allise el and plie

97 SBoslS @iF g 4 0 pel )
Gloys (59,5 (a8 SYsb Logas g ol flas
gé)LLLo ‘-glhuw)an 6)51}0.3 4.1.‘>).A ..))‘Q < 3 l)
gbdl YL oS axly gLl b hp ) ey
@ lauygl s Lasl glsl ams o)ls Sy Joe
s waghy ogllae > a Guew; E S U0
Wb alias pl 4 09 o0 sl suho o 2GS
b 1 Gl eyl il CokS ol
Syl aaie olul 0g38l Hud Sis Dae
5 SaiSer gl 5l A6 gl 5 wais
g ad selys as) eailedl glais sl
Uy e s 5yailinl 5l g5 sleabol oluss
ul3il e L3l 5 b S

LS)5"L.J"°'¢ 4.17}4 o NS L,,_:L»L.m > oa)l&
Sy, ol Ssmgy w@jlliul oszr slegm !y
oolely boks 5o 1) Ll e Jalse 9 o5
amio biog sz Lialeys (5) wis,S adlas



YA

AYAN JL.« g a)u 00 .\.L>' gf)lﬁ‘ g"’:‘h c\-ﬂ 4l>u

wils YU Oyl slamgl o it
Ll & 392y b legmylies oS
Shhir b Sd sy pules lagty
Sl w2l g ) oadaned sl gl i
iz olile sbal Ly el o 18T gdly s g 2t
w255y SBsies sl Bile Gl
el Cawoay alolgy (ladas aid g 040 S
A4Sl g 4 gad (sl 9l 5 Cdle
S Sl b lr bomslies ey 10 51 aw
Sobly was giluesle] Wy ool as ol asd
V8 kb a4y aSilgs Ll slagey Elygr aon sl
ol o5 ad asle el YA Jsb g o des
2 Jlail bz o o Lol 4 B Y Jolgd
oS (Vg ) sl dS) o
IS5 25 @ g oo T L ea LS slagm gl
o5l g5 5l Lojee g g Wd Juale oot ¥

J B as esls I3 PR SLY yoly wog> g 0,4
S5d $pSia ogls ) OBl (Shemsy Jlei>]
9 g T USD Bl 5o w205, Sl sl i
C‘:la.a.a o}\.&.':‘ AW ﬁ,S.‘x.o Jo}-j)a: LQLQC-A-’
ahie L Bl s)blg,b aSdge slam sl
ol cdlle (o lalll) 4 LSS sla el 5
G5 lade (5 mSojluil g glusl

le'mg)")ﬁl): L| o‘).o.m di;lso lelbuu)j‘).) alol Ve
cou B oaiad o0 b gldl Ko S s By
\ . .

by o ey oley g bes )lad sobaw Ll

- - - “ P NI .

‘d’-'-)}' )l..u.a U“"‘"’ 6|)g .Ju}..) éL..«AI U3)9-,’,)5
Sl pled g Bylaie Glam ol Sl (golass
Sl 5l Gt B0 02395 095 )b 5 S wsleSdgs
DM&L.H.-' )1.3 UM&A} Lgl}.} J}&.LA ulA) wdf 9
WWieh S by sbeykd N, ald
4.:.]5 9 W) 6)..\;4.:[......: u_Q)Ln...o t_gl'ag)"’)ﬁ‘f’

ale by wWad e base sla¥dgs sla el 5

'~ Bettle
" _Krusete

Gl b oamlis o chie ;1SzeS ol
3 cales 5 Wghioe S5 im e late
kol )9 (eabie SIS 5 55 alexjl) abSis
@ bguyslims nl 2 9Bl we wsles SeS
hie S5s5 olal 5 Fomb Cugb, sladl
Jlast plgs b s 4 g,0nll wisd oo gLl 5 JelS
(Seille oSy I Gaile eas g P
P g Ly esdls aales (65 SYgb ke ee
a3 5l gl o gblas el plin 39 g

DS e (6 Sty (S35l 9

G2 (u gy
4 S 2 ol ieesd 5l aSed sl gl b
VIOXYD slol @ desigd 5 55,55 om LS
S5 Aeess, sl e VIF Jsb g e il
s 0,90 S0 4 Wl Jlail b g e
A o eobel )lS L$J|)>| aLas 9 \_.‘_‘J)f)\)_‘)
0,8 a0l s o L‘,m—lol) o8l adgs axlg
S ygl S v lie slag ol 5 S shile 5B
D9l ags gl (pl ko se

ol sl oY o sl e s95 3o w>ly 5o
9 e pp S leald L eyl alel VF
525098l 5l e o sliesd B sl S
Lid cov al,lS g i) oloahie
oS slp plaibejen Jlasiol gla 15
A plle Joro ge slaaisd wal ganai
A e wog bl Las § A1) el o gl 5o
Al eolata! 4e8 g0

Foadhp Silaie 55 9 byl Se Sugb,
03,5 6 pSosluit ganains I S aines 5SS
walee 092y 5 ey Wl (Susd Sonds s

S gl 9 gl i Susk) g9, FO 51
Lo Sy 93 2 4 2 5 pSoiluil Ll plejen
59, A0 ham g al ools 0 S S lp e
J e FR T FOR RS 31k sl Cugb, oo
H e s CedsS w5 o) p plisanSes



glexy

]
o N o .
© ! | |
m 2600
o LS S gs sl o5kt o sbls -y K
[9)]
=
S
N
o
e e ¢\ +
B + +
1=" _
180 _ $120 ‘ 1120 180
i i
2600

290 4Sal g el a5kl G bl —F S




b S 4l g gl 5T S

[+] “ - — —




SN N ¥

0@ @ @ @@

85 o—® . />
» ® ®

o <« 1 < -

2600

o0 Bl gs uy it S



Y4y AWAY JL Y oJ\a..:v 00 —\1;- g")‘f.‘ u.-._.?b GL'.G d:.u
Slulisl  glamyls g Loglies ) rSoiul Ll Dgjen S 3edi Gee giw]l
Sloslie b (5 glpex lojen oad Jlaxiul (Y Jgaz) 30,8
g g ool ot &)V Jgaz o o S

Slogly  Cushy  ooedl Sder CudS =

el 1) s Sl olaj o o0l

Ol e g OMASES ey dwlia slp
Lo wlaslie (oubo,hubiol 5| £,15) CoieS

oadsta b 43 gad slagu gl Caa gl ) Silsalitio -) Jgaa

ACRUT S PO 3 oy Casgby algl Cugb, e C EPYass
(VALY ()38, )
i3 ™ T 5 b va/¥/Yo iolaie — U
Y¢ ™ e b Gl Y4/Y/¥o R AP
Yo ‘- 1) e Va/Y/Yo &gy Lo sl

et S5y (V J5az) gledl jlan slag xSojll o 58 ol Lulpd cos &8ss slagr gl

8,5 O yge0 Do Ges g G5 yloke S glal o latisl slaeyelys L (Ko

i gas slagu 9l 5 plactl 4 o ga o Claallia -Y Jgua

G e | B lEe | By | Slaardds HUose | deldlaad | pgigdass
ol 52 50 | adiol 5a s (Ke) (Kg) gt | (Kg) glautt SR
(Kg/m’) (Kg)
Y-o/o Y- Yox Y- ARRVN \eo 3 laie - A,
AV\e At £Y £y A ° blate —dasly
Y1V/e AR 4. \YAY a4y \eo A PREN- )
Voo 4/Vo Va/o \VYY/e Vot Y &l gu — Lo sb
\Vv/e WIY oY ARY YAy Y “lasl 5 il
&Kilgo

odd 2,90 aoy V0 3l e Lol (Sopud Cundg
SAJL Blae 4 Ll gs7 o slag gl ol
VLI PRI Y JON S U N Ty Slgls b aS s o0
Slp by amedS i Oley s Wb Slals
Ay 4595 51 ailgs o9l 5 alol ya 50 Gy ke
Wi Lok g Ui, ply 5 UVO byl wf (Y5
Aol a s a5 oy b ol pSekS
Lol 0 5 Yo Guy5 slde (Bl ol sl
balol o ;0 )5 e aziliz g 5 ok AIY
9 wl) .))L).:Lud\ L)”)j‘)" PR ‘Q}u MLZA c.l‘) )LA.A

G osSdaaia g G
..g anlio 5 lbu»)gl).?p.:.» uq..b&b Sy
s Cagby Luld cou o laibial glage sl
sllas (o5 u5) 4l 55 Jlo blgl (slaole VY
oyl iesd Cagh, (RalS nl 0 axg JB o
Sk S8l 5 oS Wl e gldl cew
a2y B a5 39 05 Sl B0yl i
Sjatial slogmysly o o EF o oS
Syl o s i See il YL Cugh,
iy 55 ) ok Jlaial b b 8 st




et L2 g AK'JJA 6huﬂ)J|j sl fl)a

Ya¢

O llisl slagm sl 5o (2Ll g (rlaie SISS
gLl oo o1 dlate g Y cugh, oy el
weal e )d Wyl 3 1 watdlge B! ot
Elo b plasadon S s g 13,5 oo S
s il ol SIS g S5 ceal slogy
@ ol Sle eatiglidl glateens a5 o
Sz Jole Gz B sl o tws o Sgge
DS B

L (Ole 0 S2) ply D jgoty Sgo lagm sl
b 2gd 4,20 aulg oo (o b OBlaie (slo oyl 5
Obeabl o i S5l plaglebl ol oL
S yglS CwsSy el 09d el 08
Ll ol i sl ey 25 0UsS oo o aSilgo
g waly> 093 4,20

axSoyiop p S oS AFINO o Y FIO a5 4 g,
FPPIORS, cnl (o1, s1a8dgs po Lol oyl o cnda,
VYO bsl g 3l plys a%idgs ;5 g Ve r bl o
SrSojlul sladigai 09l 0 aSa ey p )59k
Sl gl a5 3l GLas geiw Jlo ate b 3945 Bas
P 29T (g B ogx DS (gl Ko
Lol cuiS 31 .05 oad gLl DS a8 4o
domyslys cnl gldl Gl a8 Ba Cgjen S
Lk sl oogs wslae bgrye o ilinl ulul,
BL 5 aSg> slagmyslys S5 (Samn S
de y0 w9z Cugb, aeliml 4 3 ol
Sl (Sl Jelge hadd g Conl i aal
Slys Jlail g GBS Jlail amio bawg
Slzrge wilgioe (eo ) &g udjl o Sl
S5 5 S hemgy s io 5T ol 1) Ll g

etu

1-Franciosoi, GC., 1967. Behavior of Incised Beech Cross-ties Installed in Track.

F.P.Jour.14 (7): 269-274.

2- Hale R.A. & J.P. Howe, 1992. Technical Practicality of Dowel-Laminated Cross-
ties before Drying and Treating. F.P. Jour 42(6).

3- Howe J.P., P.Koch, 1976. Dowel-Laminated Cross-ties, Performance in Service,
Technology of Fabrication, and Future Promise.F.P.Jour.26(5).

4- McCurdy, D.R. & M.H.Case, 1934. Tie Prucurement by Class I railroads in the

United States. F.P. Jour. 32 (11/12).

5- Ephelps, J. D.R. McCurdy, 1991. Railroad Tie Production in the United States, F.P.

Jour. 43 (3).

6- Sonti, S.S. et al., 1995. A Review of Wood Crosstie Performance. F.P.Jour. 45(9).



395 Iranian J.Natural Res., Vol. 55. No. 3, 2002

Design and Fabrication of Dowel-Laminated Cross-
ties Compared with Standard Ties Analitically

S. Izadyar1 Gh. Ebrahimi® B. Asadi’

Abstract

With goal on reducing demand for large diameter logs to cut standard ties out of them
and also improving life expectancy of ties through improved treatment, dowel-
laminated cross-ties were designed and for practicality evaluation were fabricated.
Required half-ties for this study were cut from residues of beech & oak logs which
were being cut to produce conventional ties in a saw-mill that manufactures ties only.
Each half-tie had a cross-section of 12.5x15 centimeters and a length of 2.6 meters.

Totally, 48 half-ties were cut and stickered to dry in a shelter. Standard ties, cut
simultaneously with half-ties, were also stickered in the vicinity to estimate their
drying time and to evaluate degrading rate as well. After a 95-day period, moisture
content (MC) of beech half-ties lowered down to 24% and that of oak to 35% while
MC of standard ties was about 31% on average. Twenty dowel-laminated cross-ties
were fabricated (by bolting together), weighed and impregnated under conventional
treating process in a cylender simultaneous with conventional ties. 15 beech and 5 oak
standard ties were also weighed prior to treatment. After impregnation, both dowel-
laminated and standard ones were reweighed to calculate retention of preservative in
them and an increament core taker samples were taken for penetration comparisons.

In beech dowel-laminated ties retention was calculated to be 266.5, in oak 100 and
combined beech oak 177.5 kg/m’. The increament core samples showed that half-ties
were impregnated thoroughly, but in standard ties this was not deeper than 5 mm.
This would indicate that dowel-laminated cross-ties should last in service longer than
conventional wooden ties if their mechanical connections do not fail. This is because
they are less susceptible to end split checks and split; thus, they-will not decay as fast
as those containing untreated wood in their core part.

Keywords: Half-tie, Penetration, Dowel, Laminated, Beech ties, Retention, Bolted-
tie.
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