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ABSTRACT

A series of green end-matched squared timbers were dried under accelerated 
conditions after a full-length kerf was placed in the sides of one matched 
sample of each species under examination. After seasoning, the location and 
effect of kerf on the formation of checks and splits was recorded and compared 
to the control samples. An attempt to restore the strength to the kerfed 
samples using inserted wooden splines produced a positive result in bending 
tests. Elimination of the full-length check on the broad surface of timbers 
was possible by this method and gave rise to the designation Face Check Free 
(FCF). Timbers produced in this manner may reduce a major cause of tie 
replacement (full-length splitting) and may improve the. prospects for using 
species (spruce) presently unacceptable to most railways.



RESUME

Une série de bois d’oeuvre à l’état vert équarris et appareillés en bouts 
ont été séchés sous des conditions accélérées suite à ce qu un ̂ trait de scie 
ait été tiré dans les surfaces d'un des échantillons appareilles pour chaque 
essence à l'étude. Après le séchage, l'endroit et l'effet jiu trait de scie 
gur la formation de gerces et de fentes a ete note et compare aux échantillons 
de contrôle. La tentative pour restaurer la force aux échantillons ayant le 
trait de scie en insérant une languette de bois a produit des résultats 
positifs dans les essais de flexion. L'élimination du fendillement 
longitudinal sur la surface large des bois d'oeuvre a été possible avec cette 
méthode et a donné naissance à la désignation Face Sans Gerce (FSG). Les bois 
d'oeuvre produits de cette façon peuvent réduire une cause majeure de 
remplacement des traverses de chemin de fer (le fendillement longitudinal) et 
peuvent améliorer les perspectives d utilisation des essences (1 epinette) 
présentement inacceptables pour la plupart des chemins de fer.
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REDUCTION OF FULL-LENGTH CHECKING IN 
RAILWAY CROSSTIES DURING SEASONING

by

C.D. Ralph

INTRODUCTION

Many wooden crossties are being replaced each year because of various 
mechanically-related defects that render the tie ineffective.

End- and full-length splits are major causes of premature tie failures. 
The splits can be a result of a plane of weakness initiated during the 
seasoning process becoming progressively more severe through the continual 
mechanical loading to which ties are subjected (l).

Many devices have been utilized to prevent and control the formation of 
the principal check. "S" irons, "C" irons and steel dowels placed in the ends 
of the ties, incising, and other devices have resulted in various degrees of 
success.

The increasing severity of the check with time undoubtedly leads to two 
specific problems. First, the end split often passes through spike holes 
causing the rail anchoring system to become ineffective. Secondly, the split 
with its increase in depth and width results in a break in the continuity of 
the treated shell. This is undoubtedly one of the principal causes of the 
start of biological degradation of large treated timbers.

Highly and Scheffer (19) noted that Douglas-fir "penta treated (after 4 
years) and creosote treated'curbs (after 10 years), were decayed at the base 
of deep checks". Henry (10) noted that most tie splitting develops during air 
seasoning prior to treatment and that "seasoning checks in non-incised ties 
continue to grow in number and severity long after installation in track".

Although decay alone is not a major cause of tie removal, the presence of 
even incipient decay may serve to accelerate the mechanical degradation that 
occurs in track.

The principal check acts as a corridor by which fungal spores break 
through the protected outer layer and enter the inner untreated central 
portion of the tie. Often these areas of exposure are close to the ends of 
the tie directly under the rail plate and may accelerate plate cutting of the 
tie. Elimination of the principal seasoning check on the top surface of a tie 
would be of benefit in eliminating this major problem. To date, most methods 
used to achieve this involve the complete reconstruction of a wood tie. This 
is generally achieved by glue laminating veneer or boards or producing ties 
from composite materials (chips and resins).

In a preliminary experiment encouraging results have been obtained in 
reducing the formation of the principal check in 9" X 7" and 6" X 8" softwood 
and hardwood timbers.
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In 1977 a series of softwood timbers was modified in an attempt to 
determine if end wedges glued in place while the timber was green would reduce 
end splitting. Vertical and horizontal cuts were made in the ends of the 
timbers to a depth of 6" - 8". Quarter-inch oak veneer was glued in place 
using phenol resoricinol glue. The green timbers were then air seasoned 
outside for 16 months to 18 - 20# MC. The various insert patterns used are 
shown in Figure 1.

The wedges did not prevent a full-length check. The check sometimes 
originated as a result of the insertion of the insert. One particular effect 
seemed to be the shifting of the principal check to the side of the timber: 
this occurred in wedge patterns using both vertical and horizontal wedges. 
Since ballast, frost, and moisture would more easily enter a tie through the 
top surface, a side check could prove less damaging by reducing these hazards.

Full-length kerfing of the tie appeared to be one method that might 
accomplish this more efficiently than the end inserts.

Helsing and Graham (9) reported that kerfing prevented the development of 
large checks and the exposure of untreated wood in a critical groundline zone 
in poles in service.

Graham and Estep (7) reported that saw kerfs had prevented excessive
checking of telegraph crossarms of coastal Douglas-fir.

Ruddick and Ross (16) reported that the kerf acted like the principal
check. The increase in the kerf width would be expected to assist in
alleviating the peripheral tangential stress created in a pole during drying, 
thus helping to prevent the occurrence of further checks and to maintain the 
preservative treatment's continuity. The saw kerf was in fact replacing the 
random check that would normally occur in round material. Kerfing at least 
offers the advantage of selecting the location of the defect. Random checking 
can occur at highly critical positions in a tie and cannot easily be
controlled as to position. For instance, pith location within the tie is 
critical in the formation of the checking pattern as well as its severity (6).

Other pertinent articles are noted in the References (p.5).

MATERIALS AND METHODS

A preliminary study was undertaken to determine if kerfing would control 
the position of check formation in boxed heart timbers. Red Oak, Hard Manie, 
Red Pine and White Spruce were selected for the experiment. Although White 
Spruce is not used by the railways it is a softwood species prone to long 
checks during drying. The material was sawn from green logs. One Red Oak and 
one Hard Maple tie (6" X 8") and one Red Pine and one White Spruce tie 
(7" X 9") were selected.

These ties were cut in half and one section of each was kerfed on both 
side faces using a bench saw equipped with a standard circular saw blade. The 
saw kerf was 0.16" wide and ran the full length of the side surfaces (Figure 
2). A 2-1/2" depth was used on the 7" X 9" softwood material and a 2" depth
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on the 6" X 8" hardwood tie material. The center line of the sides of the 
ties was not used as a kerfing position since checking in the kerfs could 
possibly line up and cause a lateral split to occur. For this reason the kerf 
position was staggered.

The timbers were then air dried indoors under identical conditions. 
Drying was somewhat accelerated by placing the timbers close to an interior 
heat source and allowing adequate air circulation around each tie.

At the end of a five-month drying period the number and size of the checks 
were measured (Table l). A considerable reduction in the number and severity 
of checks was apparent in the kerf ties, as seen in Figures 3, 4 and 5» The 
kerfing had diverted the checks from the top surface of the ties to the side 
areas. Although the top surface remained free of major checks, the bending 
strength would certainly be considerably reduced due to the side saw cuts. 
Shear properties of the tie would also be severely affected by the side 
kerfs. For these reasons a method of restoring the strength to the tie was 
important in making the operation of kerfing a practical success. In all 
cases the kerf had been distorted to an open wedge shape during seasoning. 
Unlike the control samples, however, the checks on the kerfed ties were 
concentrated in the saw cut area. Splining the kerf was investigated.

The saw cut, although distorted, did remain in a straight plane down the 
sides of the tie. For this reason the kerf was easily re-machined. Again a 
bench saw was used to produce a slot of constant depth and width. Wedge- 
shaped softwood and hardwood splines, slightly larger than the machined slot, 
were prepared.

A phenol resorcinol glue was used to fasten-the splines in place. The 
splines were forced into place with a press; however, no sustained pressure 
was maintained in the glue line except that which was exerted by the 
close-fitting action of the spline in the slot. The finished ties, named the 
FCF (face check free) tie, is shown in Figure 6.

RESULTS

One spruce 6" X 8" X 4' FCF tie along with the end-matched control was 
broken at 12% MC in a static bending test. Results were favorable, as can be 
seen in Table 2. A 5/8" oak spline was used in this particular model tie. 
Bending stiffness of the new tie was 35-5% higher than that of the control. 
Bending strength of the new tie stayed within 3% of the control value.

As a preliminary assessment of the glue line performance, one Red Pine 
untreated tie and the end-matched control were alternately soaked and severely 
dried. The ties were soaked under spray for 4 days. The bottom one inch of 
the tie was submerged in water during this process. The ties were then 
removed from the rain chamber and placed in a kiln at 150°F for two days. 
This was repeated four times. After the second cycle, considerable failure of 
the glue line had occurred (35%)-

A horizontal end-check appeared between the kerfs. The checks on the top 
surface of the FCF tie had become mere severe, but less so than those on the 
control tie.
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The vertical end-splitting in the control tie had progressed through the 
full section at the ends of the tie and had become much more severe in the 
sides and top than in the FCF tie. A treated tie may respond differently 
since the uptake of moisture is undoubtedly inhibited by oil treatments.

CONCLUSIONS

(1) The Face Check Free process was successful in removing the major 
seasoning defects (checking) from the top surface of the ties tested.

(2) The concept of re-machining the kerf and restoring the strength of 
the kerfed tie with a spline proved feasible.

(3) The new tie process did not have any practical effect on the bending 
strength.

(4) An improvement in glue line performance and durability is needed to 
resist stress due to moisute variation under severely accelerated wet 
and dry conditions.

From this preliminary experiment, the FCF tie would appear to offer 
considerable promise in producing a tie free of major seasoning defects on its 
top surface.

Work should be directed to improving the quality of glue line. In 
addition, the depth, position, angle, and number of kerfs needed to achieve 
maximum seasoning defect reduction with a minimum of strength loss should be 
determined.

An investigation into various fillers, glues and alternative methods of 
strength restoration should be undertaken.
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Table 1. KERFED 4-F00T KODEL TIES AND END-MATCHED CONTROLS

Species Moisture % No. of 
Checks

Avg.
length

cm

Avg.
width

cm

Avg.
depth

cm
V
cm3

RED OAK KERFED
top surface 18 1 15 0.25 2.5 9-3
bottom surface 18 0 0

RED OAK CONTROL
top surface 18 5 23 0.25 3.0 86
bottom surface 18 2 40 0.10 2.0 16

HARD MAPLE KERFED
top surface 12 1 70 0.1 5-0 35
bottom surface 12 0 — — — ~ 0

HARD MAPLE CONTROL
top surface 12 0 — — — —

bottom surface 12 2 30 0.10 3-0 18

WHITE SPRUCE KERFED
top surface 10 1 13 0.10 2.5 3*2
bottom surface 10 0 — —  —  —  — ”” “* 0

WHITE SPRUCE CONTROL
top surface 10 1 129 0.90 5-0 580
bottom surface 10 4 25 0.10 2.5 25

RED PINE KERFED
top surface 18 3 15 0.10 2.5
bottom surface 18 2 15 0.10 2.5

RED PINE CONTROL
top surface 18 9 15 0.60 5.0
bottom surface 18 3 15 0.10 4.0
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Table 2. STATIC BENDING STRENGTH AND STIFFNESS OF SOLID BODY, 
PARTIALLY LAMINATED, SPRUCE TIE AND ITS MATCHED CONTROL

Tie Type Modulus of Elasticity 
(psi)

Modulus of Rupture 
(psi)

(FCF) 1,401,046 5,939

Control 1,034,164 6,125

Ratio = new 1.355 0.970

control
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Figure 1. Spruce timbers 7" x 9" with end inserts.
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Figure 2. Side view of control and kerfed 7" x 9" end-matched Red Pine timber
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Figure 3. Top surface control and kerfed 6” x 8" x 4 ' end-matched Hard Maple, 
12% MC.



Figure 4 End-matched control and kerfed 7" x 9" Red Pine, 18? MC.
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F CF CONTROL

Figure 5- End-matched control and kerfed 7" x 9" White Spruce, 12% HC.
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Figure 6. Completed FCF tie, MC.


