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YARD GEo;-.mTRIC ])ESIGN 

The y ard configuration should h ave been determined with site sele ction 
a.0 different yard con.f'igurations have their own space requirements which may 
b e determined by the site location. 'l'he various yard configurations that are 
most comm only used are: 

1. Parallel receiving and parallel departure with classification yard between 

Pullout trk 

X-over conn. 

AJJVANTAGES: 

(a) If one direction of traffic is used such a s westbound in the ab ove sketch 
there are no conflicting moves for arriving and departing trains. 

(b) Overflow blocks from classification yard can be ·set to departure yard and 
then easily put in their proper location in the train later. 

(c) By setting part of your train to departure yard earlier allo'.>1s carJ:ten to 
work this portion of the train speeding de parturer time. when train is 
completed.

1) Warms up journals & b e arings pulling back train prior to humping; which 
provides better rolling characteristics on cars during humping. This speed s 
humping process. 

( e ) With X-over connection to r eceiving yard it allows you to fill a train 
that has bypass blocks. Also, when reducing a train the sl-uff is i n the 
proper place to g o to the hump. 

(f) Shortes.t leng th r equirement from west end of de parture yard to east end 
of receiving yard. 

(g) Th.is type of configuration also allows better acess to receiving and dep
arting trains as l e ads are occupied the least amount of .time than other 
configurations. 

DISADVANTAGES: 
( 2. ) Requires the widest area at classification yard location th211 any oth2r 

c on±·igura ti on. 
(b) Moving power from receiving aY!d departure yards -requ i res crossing pull

back leads; whlch if volume is great enough it may require a power over
pass or underpass to move power from receiving y a rd to diesel shop a11d 
b ack to departure yard. 

• 
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?. . Parallel r eceiving and in line de parture. 

4 ~,..r/3:Lc·:: ° ~1 / 12._~c• L ec. ~ 
5,..... _ _p_u}j_6_ a - I/_:-r;. . ' "" CJ r

..S!.J.....u..~µ-~'---..---I-- assi,;cq·,,"o,.,f >-----""'C - - / ~ 

;/<t rd ~--...=l?..e.~c;.r_ !-f..£~- lfC!,.J:__d_"-----
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ADVANTAGES: 

(a) If bidirectional traffic is run thru this configuaration westbound 
traffic should run out of the north½ of departure yard to avoid 
conflict. 

(b) Warms up journals and bearings pulling back trains prior to humping 
which provides better rolling characteristics on cars during humping. 
This speed up humping process. This •configura tion with the paralle l 
receiving yard has the same advantages as i terns d & e in the preceding 
c onfigura ti on. 

(c) With X-over connection to rece iving yard it allov,s you to fill a 
train that has bypass blocks. Also, to reduce a train, the sluff is in 
the proper pla.ce to go to the hump. 

(d) Requires less width at the center of classification yard than the 
parrallel receiving a..~d parallel departure. 

DISADVANTAGES: 

'.) Requires same distance from west end of pullback track to east end 
o:f departu..r e yard as i n line receiving and in line departure yard. 

(b) Requires all blocks to be in bowl at time train. is to be made up. 
(c) Slows the trimming process by reuiring switch engine to malce bidirectional 

moves with a large number of cars on last moves to make up train. 
(d) Taking power from diesel shop on sou th side to de parture yard requires 

conf licting moves. • 

• 
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3 . In line receving and in line departure. 

P. ,'J ,'v-ed10,.,;,./ Dep . Lea.cl 

Cla-;.,,,fic a.t1011 
y 2.-vc/ 

ADVANTAGES: 

This requires the least width .of any classification confi_guration~ 
This confi guration usually works best with one direction of traffic 
to minimize the con:flict at the hump end o:f receiving yard and the · 
trim end of departur e yard. 

DJ:S.ADVANTAGES: 

(a) This c onfi guration requires the most length from west end of 
r e ceiving yard to east end of depar~~re y ard. 

(b) Requires all blocks to be in bowl at time train is to be made up. 
(c) Slows the t rimming process b y requiring switch engine to make bi

directional moves with a l arge number of cars on l a.st moves to m2.ke 
up train~ 

• 
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After yard configuration has been determined the Geo:netric. design
begins with listing of size o.f turnouts to be used 1.n tn.e ai11ereni; areas 
of the yard a.nd,~r,iximum curvature to be allowed in the dif:feren t par ts of 
the y ards. 

CURVES: 

Curves that are used in railroad design are of the chord definition. 
In railroad curves the degree of curve is the central angle subtended by 
a 100 ft. chord. 

D= Degree of curve 
V= Verte~ or point of intersection (=P.I.) 
I= De flec tion angle between the tangents 
P.C.~ The beginning of the curve (point of curve) 
P.T.= The end of curve (=Point of tangent) 
T= The tangent distance 
E= The external distance 
R= The radius of the curve 
f::c!~eT:.!:~n~~Rg 0 th~illi. ~Y>:B'~ ~:g. ~: T? :gnTthM8n~iR¥Jve ) 
M= The middle orina te.(K to the mid point of L.C.) 

Formulas related to simple curves: 

T9 R top I / Z.. 
E "" 
L=-= ::r xlOO 

D 
R= 50 

Sin -~D 
While different railroads may apply diff·erent standaraithe following 

guidlines are recommended inthe different parts of th e y ard . 

RECEIVING AND DEPARTURE YARD 

The m~imum of 4 degree curves should b e utilized throughau t the body 
of the tracks after the turnouts to enable the coupl ing of cars without 
passing drawbars. 

The approaches to the beceiving yard · and exits to the departure y ard , on 
~heir l eads, a-maxi mum of 2 curve s with at l eas t 40 M.P.H. snirals shouJ.d 

b e mai ntained to speed the process of arriving and departing trains. 



CLASSIPICATI 0N YARD : 

\·'hi·le there are many y nrds designed with l4 d - the
1 - eg r ee curve s on 

outside tracks and even so:ne with as high as 16 degree curves, it is best 
, limit the entrance curves to 12°30' if possible. There should be n o 
t- ..... rves in the body tracks if at all possible. 

TURNOJTS: 

The various number of turnouts are shown in the turnout data sheet 
shown in figure . For design information the most critical data is 
Frog angle, leng th of turnout, theore tical point of curve thru the ·turnou t, 
location of joint behind point of ~witch,(where b ent s tock r ail begins), • 
distance from point of :frog to heel of frog , distance from point of switch 
to end of switch ties . This information allows the designer to designate the 
pr oper turnout and make the necessary calculations to construct the trackage 
for its particular use. • • 

• 



The type of t>.unouts normally used in the vario'.lS locations of 
t he yard are as. follows : 

0 e (' ,-. ,-· f" ,- c '/ ~,.. J. l 
~ Receiving y ard:' No 1 4 ; or No 10 ' s. Preferably No . 14 1 s inbound 

;___ ' · pe:.na:r..:::tuF-e Ya rd: No 7 or No . 8 ' s ( dependa.>1t on R.R. Standard) . 
r , , 4 1·,-TJ ;_.J 

In r e ceiving or departi.lre l eads where corssovers or connections to main 
line power operated No.20 turnwts should be utilized. 

There are also nume rou s variations of ho'.v these turnouts may b e use d. 
The following l ist of most comm on uses and. where they will appear . 

Equilateral turnou t - One half of the fr og angle and degree of curve 
is split each way. This enables double the speed thr ough the turnout. They 
are most commonly fou nd as first 3 switches starti ng a throa t design, 
usually on the hump end of a receiving y ard or going i n to ·a group of bowl 
tracks. 

Lap turnouts: This type of turnout requ ires the use of 3 frogs and one .. 
switch i s l ayed rig ht after the other. They are often used to start the 
leads in to the hump end of the bowl. They are u sed to fan out to outside 
tra cks as s,cion as possible. 

• 
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These turnouts lead us in to the difi'eren t ways they may be used j_n 
- ~rd design such as l adder tracks, Tandem ladder, Throat design, the 

.ree most common use s. 

STANDARD LADDER TRACK: 
This is basically a l adder track on the frog angle with the 

point of intersection at each track being calculated by using the track 
centers and the frog angle. When track centers are inc:2eased the frog 
angle may be increased based on the properties of the turnout. This type of 
ladder is generally used in the receiving and departing ends of the 
receiving and depar~~re yards 

TANDE:Nl LADDER: 
A tandem ladder is based on twice the frog angle and swi td1es are 

·located as shown in sketch. This type of ladder· is generally always f'ound on 
the trim end of bowl a~dsornetimes on receiving and departing ends of 
receiving and departure yards. 

• 
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THROAT DESIGN: 

The throat desien splits a group of tracks generally with one ha11· 
" '1.e frog angle on each side. It is starte d most frequently by a eqt1ilateral 
-"" rnout and the . second turnout on each sici.e is equilateral which generates a 
standard l adder from that point on. However; a throa t desig:.:1 may also start 
with a lap turnout and this is most common in the design of groups of bowl 
tracks. The other locations for this design would be the hump end of the 
recej_ving yard or the trim end of an in line departure yard. 

GRADES: 
Tne vertical cu rves connecting all grades are different than the 

hori zon t a l curves expl a i ned previ ousl y i n tha t t h2y have t b9 properties of a · 
parab 1:il2. . '.i.'he f ollo,td.,1g j_s t he rnan n9r in wi1ich they z.re c al.c:u l ated and table 
pr ovi c.e s ofi" se ts for standard dis t an c2s. 

HUMP GEOMETRIC DESIGN: 

The hump geometry should be designed. in such a manne r that the 
distance from the hump crest to the ta~gent, points of the classification 
tracks becomes as short as possible. The detailed design of hump prof"ile 
is don e by using a compute r hump profile evaluator, such as PRO}'ILE, a s a 
desi gn •8Val~ating tool. 

General Rules : 
Ascending grade to hump - usually the assending grade is somewhe re b e 

~ween 0% ( f"lat ) to 3%. Howe ver; i t is be st to have at l e ast 150 feet of 
. posi tive grade approx imately CL 5% to eleminate slack a ction en abling a 
bette r pin pulling operation . 

., 



.. D~sending grade fr om the ,hump - The m~;i..mum grade i s consi dered to b e 
approx i mately 6%. The g race should usually be less than the l imit . 
. The l ength of the vertical curve at the hump crest is dependen t on the 
approach and descending grades . I f the maximum grades are used it should 
• ' at l east 100 feet. However ; if a . 5% a pproach grade is used t hi s v ertical 
~~rve may be 80'. 

CLASSIFICATION YARD : 
Classificati on yards are generall y desi gned with. 08 to .11% of grade 

descending away from hump. These are considered non a ccelerating grades 
a.~d genera lly .08% grade is used un l e ss humping is done int o the prevailing 
winds or the traffic is pri marily emptys and then these grades may be in
c reased to .10 or .11%. At the trim end of the classification yard a pre
vent rollou t grade should b e instal led 300 :feet from the clearance point. 

This is generally 300 f ee t of .4% grade . An inert r etarder is installed at 
beginning of this grade change to assis t . in the stoppage of cars. 

RECEIVING ANTI DEPARTURE YARDS: 
The preferred grade i n these yards i s 0%; • however , they may r each a 

grade of approximately .15% before consideration should be given to i nstalling 
inert r etarders to prevent roll outs without setting air insome of the cars. 

Both ends of receiving and depar ture yards should have 300 feet of 
. 4% grade to prevent r ollou t s. 

HUMP PJLLOUT LEAD: 
In the pullback style y ard, a positive gr ade of .1 - . 6% is preferred 

i n t he pull direction. This allows the c l ack to run out of the cars as switch 
'1gine char.ges dire ctions to push t o p.1mp. • This grade should be maintained 

__a l ow as poss.:i.ble t o a llow quick and high speeds in pull back operation. 

•. 
FJLLCUT LEAD: 
The pref'erred grade is be tween O and . 2%. This grade should be positive 

owarc1 the spur end of the drill track. I ts purpose is the same as on the 
nt:imp pullout track i n t hat it allows the slack to run out of the cars a s the 
S\•:i tch engine starts tow~ard the departure yard. 

I 
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- To assist the designer in laying ovt hi 9 _y 0rd it is r ecommende d that 
andt empl ates be made of the throa ts L :.a ue r designs with the number oi" tracks 

that eo,ch yard will require. rrhe se should be drawn cm a scale of 1 11 =l 00 foot 
and with the proper track centers that are to be utilized. It is recorrrnended 

3.t 14ft. track centers be use d in classification yards and 22 • to 25 :ft track 
cen ters be used in receiving and departure y2.Tds for inspec ti on roads. 
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