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the Tintle Mining DlatrJct. The road baa since 
been known as the Tintle branch of the m :lln 
Utah line. • 

Before this time, about 1876, another road, the Utah & Nevada (begun 1872), waa completed by 
the Union Pacific, from Sah Lake City t o a ter­
minus near Stockton, a then flourishing mining . 
camp. Thia road, which was narrow-gage, ran 
westerly to the south shore of Great Salt Lake, 
reaChlng Garfield Beach, 18 miles out, and at two 
miles further on it left the Jake and ran south­
erly through the Tooele Valley to the station 
called Terminus, a distance ot 37 miles, This 
road was also projected ae a through line t o 
!'outhem California.. All three of these tines were 
long controlled by the Union Pacific R . R, and 
with the segregation of the Oregon Short Llne 
R. R . llnea: ln 1897 they became parts of the latter 
system. 

The extenslon of the Utah Central line, from 
Milford (221 miles from Salt Lake Ci ty) to the 
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o! tta line from Salt Lake City to Miltord. The 
old opernte4 line ~ram Salt Lake CJty to Leam­
tngton Hill, a. point on a high mE:Sa. In Millard 
County, 133 miles distant, was not suitable for 
a through line, on account of excessive grades 
and distance. It was decided to connect these 
points by a totally dltrerent route. 

The new Une,called the Leallllngton cut-ot'I'. (Fig. 
1), baa been constructed during the past year. lt 
runs westerly from Salt Lake City !or 20 ml '.es , 
r•>undlng the n orth end ot the Oqulrrh range or 
mountains where they break off toward the aoutb 
shore of Great Salt Lake. Then, at Lake Po:nt, 
the new line turns southerly, running throug:-i 
the Tooele valley, then through the Rush vaHey 
(both on the west elde of the Oqulrrb range), and 
finally through the Tintle valley, weEt of the T in ­
tle range of mountains. The distance 1s 117 
mtles, as against 133 miles by the old ltne. F or 
38 miles the road runs very dose to the old Utah 
& Nevada road (the track of which has been 
torn up), and for 7 or 8 miles lt Iles near the 
Tintle branch of the main line, but outslde ot this 
it rune through an entirely new country. 

The guiding principle In location and construc­
tion was to furnish a roadbed in-every way suited 
to form a part of a transcontinental route, and 
the standards and llmits employed In the r ebuild­
Ing of the Union Pactftc Ry. in Wyoming have 
been used throughout. The maximum grade ls 
J.8% (42 ft . per mlle) , compensated on curves up 
to 3° at the rate of .03 % per degree; for 3° 3CY 
curves and sharper, at .04% per degree. The 
maximum curvature Is 4°. AU curves of 2° and 
over arc splrnlcd. The spiral used fs an adaptatlon 
of Searle's, us ing a constant chord length or 30 ft. 
For 2° curves there are 7 chords: for 3°, 11 
chords; and for 4°, 15 chords. Thls spiral ls 
unusually long, the length tor 4 ° curves belng 460 
ft, The required le ngth of tangent between ends 
of spirals where curves turn 1n the 1:ame d lrec• 
tton Js 000 ft.; for reve rsed direc tion Jt is GOO fl 
Brea.ks In grade are made with vertical curves, 
the rule being that the rate of change p e t· 100 rt. 
shall not be over 0.1 % o n summits, and 0.05% on 
sags. The r oadbed In embankmen t s ls 18 ft . wi :le, 
and cuts are excavated to 2-t ft . Width. In the 
latter case the roadbed proper ls madt:! 16 ft. wtde, 
leaving 4 ft. on each side foC' excavation of a drain 
ditch, 1 ft. deep. Slopes In a.JI earth c uts are 
11h to 1, and for firmer material they vary to suit 
the case. 

By W . P. Hardes ty, C. E. • All covered openings for drainage are either 

The Importance of direct allnement and easy cast-Iron pipe or concrete arch cu lverts, and for 
g rades and curves for o. trunk-Hoe route has be- a few small Irrigation ditches near grade w ooden 
come fully appreciated during the past tew years, box culverts are used. The provision for drain-
as witnessed by the entire rebulldlng of long age Is most complete, although the line rum. 
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be described. construction, the line was d ivided 1nto two dis-
The Utah Central R. R., from Ogden to Salt trJcts. The first dis trict, embracing G5 mlles of 

Lake City, was coml'.)leted ln 1869-70; the Utah ~ line out from Salt Lake City, was tn charge of 
Southern, from Salt Lake City to· Juab, was ~ Mr, E. G. Taber, and the second o ne, t a k ing In the 
begun in 1871 and built by stages tlll Jua.b was ~ 52 miles of Une at the south end, was ln charge 
reached In 1879; and the Utah Southern Exten- ~ of Mr. House. The entire work was tn general 
elon, trom Juab to Mllford and Frisco, waa built (.i charge of Mr. W . M. Ashton, Resident Engineer 
tn 1879-1880. These roads were bullt by separate for the Oregon Short Line R. R. Co., which offlc~ 
compa.nles, composed of the Mormon residents of carries l\•lth It all the duties of that at a chler 
Utah and Union Pacific R . R. lntereets. and, engineer. The Leam ington c ut-off location a nd 
though separate In ownenblp, they were operated construction were under the general s upervision 
as one line and under one management. In 1881 of Mr. W. P. Watson until his resigna tion on 
the two latter were Incorporated with the Utah ~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii..,...,iiiii_., Dec. I , 1002, a rter which his former w ork was 
Central. Like many ot the other pioneer roads, Fig. 1 _ Map of Railway Lines Running South from conducted directly by Mr. Ashton's office. The 
the Jocatlon of the line was dictated by consldera- Salt Lake City. Une was divided Into divisions tram 8 to lG ml'.es 
tlons of economy In fl.rst cost, a.nd though tbe tn length, each In Immediate charge ot a d lvl r lon 
road has answered well Its purpose of taking ca.re coast ln southern California, has long been con- eng ineer. There were 1: lx divis ions on each dis-
of local traffic, It fllls none of the r equirements ot templated, and In lSSO~OO over 
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miles or grade trlc t . •rhe contract t or building ·was Jet to th e 

a line that has to handle the traffic of a trans- Utah Constru ction Co. , or Ogden , Utah. 
continental r oute at the present da.y. were constructed, leading f rom Milford on to 

In lflSl-82 the Union Pactftc R. R . Co. butlt a Pioche, Nevada. Durlng the pas t two or thre? 
line from Le hi Junction, 20 miles south or Salt years renewed attention has been drawn to the 
Lake City, running southwesterly, called the Sa lt desirability of a line from Salt L a ke City tu 
Lake W estern. Thls was intended to be a through southern California, and the a ccounts of thf.. 

rivalry between the San Pedro, Los Angeles & 
llne to Los Angeles, and was st rongly favored by Salt Lake and the Oregon Short Line railways 
P residen t S. H. H. Clark. This was oppased, for possession of rights of way through Nevada. 
however, and construc t ion was abandoned after are still fresh in the public mind. 
r eaching a point called T intle, just southwest of A part of the latter company's plans for the 

• .\Jootpeller, Jdttb o. through line was a ro.dlcal change of a large part 

L OCATION. 

Begi nning at the Sa lt Lake Ci t y ya rds (Fig. l), 
the line follows tha t or the old Utah & Nevad.1. fo r 
3½ mile~. the roadbed b elngwldcnedand Improved, 
to Buena Vista Station. where mater ial yards were 
located. 1t 'here leaves th e old line anrl h eads 
direc tly tor a point near Garfield Beach , for­
m erl y reached by a detour to t he south. The 
new line h ere has a. t angent 13 miles long, The 



grade to Garfield Beach Is practically level. 
Shortly beyond this point an a Scendlng grade o f 
the maximum of 0 .8 % begins, and It (!Ontlnu~ s t :, 
th e Stockton cut , a di s tance ot 20 miles. In the 
first two mil es of this occurs about the only 
r ea lly solid rock on the line. 

ln tt:e T ooele valley the ascending grade takes 
U:e ltr:e In places as much as two miles from th1 
old road. Th P. la tter keeps on t h e flatt er g1oun1 
nearer the bottom, with a n undulating grade. 
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Thus, notwithstanding the features that could 
ha ve been taken advantage ot by a narrow-g : g ! 
line, or one with the limits form er ly perml~slble 
t or a standard-gage line, the ne w line w a.s com­
pelled to use a continuous maximum grade t ~r 
20 miles, and then to go through the bar with a 
cut of 100 ft. in depth, containing 7S6.000 cu. yd :5. 
c f material. Former surveys have shown t ~at L 

1% lir:e will reach the top of the bar In 18 miles, 
starting at the north end of the T ooeL! valley. 
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Construction Co., who took the s ubcontract tor 
this work a lone. The excavation was made with 
steam shovels, loatilng on to d\lmp c3rs that •v-erP. 
hauled by "dtnkey" englneR out to dumping 
grounds and waste!'.!. A 65-ton Bucyrus shovel 
was used at either end. The£e shovels, which have 
dippers of about 2½ cu. yds. capacity, did excel­
lent wo.rk. With a 14-ft. reach, the llmlt of width 
cut by one Is 28 ft. They averaged a bout 25 f t. 
width of cutting, with a depth of usua lly 12 to 15 
ft. at each passage of the shovel. Much time 
was lost In shovel work on account of moving the 
dump car tracks. 

Apparently, a s hortage in the amount of track 
material caused the work to be ddne at a dls1d­
vantage, both on accoun't- of more frequent 
changes a nd the fail ure to reach more suitable 
dumping grour.de. The material was loaded onto 
the cars, which were made up Into trains of 9 to 
14 cars, usually of a.bout 12. Most cf the can 
were of tt. e 3-yd. size, som e of 4 yds. One wai 
loaded wit h two shovelfull s. Records kept 
tJ,roughout the work (keeping tab on t he n umber 
of carloads and measuring the m a t erial excavatej) 
s howed that the average carload varied from 3 ¼ 
cu. yds. In the early summe r months to 2-1.h cu. 
;-de. In the late winter months. Two shifts of t ~n 
hours each were worked. The average record for 
the two £hovels In 2-l hours was about 3,700 cu. 
yds., with a maximum of 7,000. 

FIG. 2. EXCAVATING STOCKTON BAR CU T, LEAMINGTON CUT-OFF. 

On an average about 100 to 150 men were 
worked during the day and 50 to RO at n ight. 
During the day all needed track changes were 
completed, to avoid the disadvantage ot such 
work In darkness, and other extra. work was at­
tended to, so that a good run with the shovels 
could be made during the night. 

som e ot It adverse, so that notwithstanding that 
a 1 % rate is kept up for most of the last 13 mlle3 
o r It. at T erminus Station It Is below t he new 
grade. The n ew line, w h ich k eeps on the eastern 
slope of the wlde Tooele valley, has more distance, 
m o re curvature and m ore grading than wou l j be 
necessary on one following the lower lev EI or the 
old one, but the location ls necessary to gain the 
r equired elevation at the Stockton bilr. 

STOCKTON BAR CUT. 
The Stockton bar Is a r emarkable bench or 

dyke, presumably a ll composed ot sand, gra.vel 
and other material deposl ted by the action or the 
wa t ers In Lake Bonnevill e, the ancient body ot 
water which once occupied the ba sin ot Great 
Sa lt Lake. The bar connects the Oqulrrh range 
with the Stansbury range, to the w t: st, and torms 
a divide be tween Tooele va ll ey and Rush valley, 
t o the south. These valleys once t ormed only a 
s ingle valley a nd the bar occurs at Its m cst con­
stricted part , about 11/2 mlles In width. 

A profile of the bar, from eas t to w est, shows 
It to be nearly leve l. The top corres por: ds with 
th e hi gh-water level or Lake Bonnev lre. and Is a 
littl e over l,000 ft. higher tha n th e present sur­
face of the lake. B eing d epos it ed a cross the wl1 e. 
t rough-shaped llas lns of the two val"eys which It 
sepa rates . the result Is th a. t eac h vall ey abrup! l y 
t ermina tes. From these bas ins th e n a tura l s!opes 
or the sides of the bar (at an gles o f 30° to 35 °) 
lead c!lrec t ly to the top , ove r :mo ft. t. lgher. At 
the hig hes t part of this natural embankment, nea. · 
tt s wes t end , th e width is much less than toward 3 
th e ea st end. rcrming a na rro w neck or l1nd. 

When lhe Utah & Nevada R. n. cene j b u :ld ing 
at T erminus Sta tion , on lhe no r th side of the bar. 
tt. e survey for a continu a tion of the r ead th rou gh 
t he llar called for a lln e fo llowing c·osely t he 
hlllstde till the narrowes t pa rt of the bar wa. ~ 
r e3c1J ed , a nd then r evers ing to the le ft and pa ss ­
ing throug h this on a t a ngent with a tu nnel not 
over 8CO ft. long, w ith sha llow approach cuts 
At the south end the line curved t o the eastward, 
running a long a lower level of tt.e bench an d 
rasslng on to the s lopes of the Rus h valley. Te:, 
deg re? curves were required at each end or the 
tunnel. 

A line ena bled to pa s·s through the bar at the 
low level of this survey would have the a dva n­
tages o f easier g rades , s hor tened distance a n d 
easier gr ound to build throug h tor a dl <:. t an ct! of 
near ly 25 m ile!! . B ut the cu rve lim its c f th e ne w 
li ne would not a llow of the de tour a nd th e turn 
requ ired . a nd the deep V- sha ped bas lrs a d jacent 
t o th e neck of the bar a ft'orded no s u pporting 
g round for a pp roaching It head -on or directly. 

A tunnel, of about 2,000 ft. length, waS at fl. 1 s , 
contemplated. but test pits, sunk to a de r th of 75 
ft., showed that only sand and gravel would be 
encountered , which of course meant ve ry expen­
sive work for supporting the ground. 

The cut (Fig. 2), is 3,500 ft. In ext reme le r gth, or 
which over 3,000 ft . Is a through cutting, F or 700 
rt. t he cut on the center line runs 95 ft., and It b 
nowhere less than Su ft. for 1,1 50 ft. The trans • 
verse s lope of the ground is nearly level except at 
the north end, where there is some side-hill work. 
The cut is 320 ft. wide on top at the deepest part. 
A ver ti ca l curve 2,300 ft. long Is used to Join the 
grades on opposite sides ot the s ummit. T he 
north end Is on a 4° cu rve, and there Is a 1 ° 20' 
curve at the south end . The deepes t cutting is 
near the north end, through the highest ben ch 
level, which continues out to the narrow neck 
hefore s poken of. The surface then breaks oft t o 
another bench to the south, the ,cut being r educej 
from 95 ft. to 48 rt. Ins ide of 250 ft., after which 

Over the entire bar, and within 2 or 3 ft. of the 
surface, a layer of cemented grave} was found, 
running from 1 to 5 ft. in thickness. This h ad to 
be shot, but a ll the rest of the cut could be taken 
out without the use of powder, thoug h lt was 
often u sed to make easier work for the shovels. 
Over 2,000 cu. yds. was classlHed as soltd rock 
and about 40,000 as loose rock. Much the greater 
part of the material was wasted from the south 
end of the cut. 

Two engines were used on each t rain of dump 
cars, delivering the train to another engine at the 
dumping grounds. This engine handled the tra.ln 
In unloading, while the two engines returned t o 
the shovel with a train of empties. 

A 45-ton Vulcan s hovel was a lso used to some 
extent on the work . 

For a water supply to the shovels and engines, 
and a lso the elec tric light plant needed for night-

FIG. 3. A 50- FT. CUTTING ON MILE 70 ; WEAV ER &. TH OMPSON, SUB-CON TRACTORS. 

It gradually ta pers out. Th e bottom was mad ? 
on ly 20 tt . wide, the Intention being t o widen It 
b y a dditiona l excavation for ballast m aterial. 
Side s lopes are 1 ½ to \_ 

The cut was excavated by the Flick & J ohnson . 

work, the contractors were obltged to build a plpt! 
lin e three mil es long . Water was pum pe1 from 
some springs near Rus h L a ke, b :-lng forced 
through a 3-In. main to a woode n tank on t op of 
the bar. 
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Gravel pits will be opened In the, Stockton bar 
cut, using the material !or -b.a llastlug the track. 
Thls material ranges from sand to cobble stone3 
as large as a quart cup, which latter wlll have to 
be separated in spreading the ballast. 

Just how deep tt Is to solid rock at the Stock­
ton bar 1s not known. It seems probabie that a 
comb or crest must have projected above the gen­
eral surface originally, in order to start the ac­
cumulation of sand and gravel at the site. 

Just north o! the bar, at Terminus Station, a 
7.000-!t. drain tunnel is being built, to drain the 
famous Honorlne and other mines on thP slope 
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the bottom of the Tlntlc valley. The llne lies on 
the east s ide ot the valley. A grade rate of 1 % 
would reach the bottom in a much shorter dls­
lo.nce, and by adopting a maximum or about 1½% 
t9r the flrst few miles the bottom of the va1 ·ey 
could then be followed with a grade of not over 
1 % at the start and gradually reducing to almost 
level. 

There Is only comparatively llght worlt beyond 
mile 102. In mile 106 the end flf the supported 
grade ot 0.8 % is reached. Back of this point, on 
mile 101, there is a reduction to a grade of 0.16% 
extending over ½ mlle, to avoid too heavy a cut-

End Elevation . 

FIG. 4. STANDARD 

30-IN. CAST-IRON PIPE 
CULVERT. 
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of the mountains to the eastward. This tunnel, 
which will serve both ror drainage and ln place 
or shafts !or operation, starts wel1 toward tt.e bot­
tom or the basin and runs southeasterly Into the 
mountain side, crossing the railroad at about 140 
rt. below its grade. For½ ml1e In trom the mouth 
no solid rock at a ll Is ·encountered, the materia1 
varying trom a m ixture o! sand and clay to heavy 
cobble stones. Hard material was run Into only 
atter the tunnel was bored to a point even with 
the slope ot the m6untalns, a t a depth of 250 t o 
300 ft. 

-LOCATION FROM STOCKTON SOUTHWARD_ 

Going south trom the Stockton bar the grade 
descends into the Rush valley, a rate ot 0.65 % 
(34 !b per mile), serving to reach the bottom In 
about three miles distance. '!he line runs by th~ 
town o! Stockton, just beyond thC bar. Rush 
valley ls an arid basin draining Into Rush lak~ at 
Its north end, which has no outl et. 

Then follow between 11 nnd 12 miles ot light 
grades, except !or one stretch or ¾ mile ot the 
maximum ascending, with CC'mparatlvely light 
work. There ts also one tangent of 10 rnlles length 
through this valley. 

Top PI o. n 

ting ln crossing a ridge. Beyond m ile 106 the 
grade is undulating, with short lengths of light 
adverse grade. The· dralnag~ from the valley 
soon disappears in sinks beyond this point, and 
the country opens out onto the broad Sevier Rive : 
De£ert. There ls one tangent or 4 mlles in length 
shortly before jolnl!lg the old line at a siding on 
Leamington Hill. 

l<-·-- ---
t<· --- ------ -- 9'0 ' 
I 

Half Side 
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the oldq system. The mining camp ls reached by 
stub trains from this point. A climb of over bvv 
ft. ls required to reach the station a t Eureka. 

The elevation ot the road above the true s ~a 
level varies f rom a little over 4,200 ft. near Grett 
Salt Lake to nearly G, 100 on Boulder· sum­
mit. It Is over 5,100 in the Stockton cut an1 
about 5,000 at the north end ot Rush Valley. At 
Ealt Lake City 1t is about 4,250, and 4,800 on 
L eamington Hill. 

The continuous supported g rades used to a~ce:id 
the summit on this line are unusually long. The 
grade line being rigidly fixed beforehand, and the 
limits ot cun•es and connecting spirals and tan­
gents calling for an alinemenl that can be made 
to follow only the general features o! the coun­
try, the matter of a location becomes one lnvclv­
ing much sktll and judgment as well as labor. 
By following along near the bottom o! the th1 ee 
va lleys traversed, on drainage grade lines, t :; e 
rraterlal to be moved would have been nearly all 
ear th. The amount of grad ing would have been 
vastly less and the alinem ent much more direct, 
bt:t a ll of ttls wou ld have b een l~poss lble without 
us ing grades ranging from 1 to 2 %. As built, the 
maximum grade each way Is 0 .8 %, excer,t wtere 
running from South Temple St. Into the yards at 
Enlt Lake City, where a 1.34 % grade ls necessary 
by rea,rnn of the street grades bein g fixed. 

GRADING. 

A cor.slderab!e portion of the grading was done, 
and a ll the structures built, by the Utah Con­
struction Co. with its own force, and the balance 
let in subcontracts covering from one to nine 
miles. The different m ethods of handling di : t, by 
scrapers, graders and steam shovels, we--e all use j 
on construction. The tree haul was 500 ft. , and 
limit of hau l 2.QOO ft. The wheel 1:crapers w ere 
not used for actual hauls much excee:Hng 500 tt. 
Graders, loading d irectly onto dump wagon~, 
w ere m:ed by severa l of the sub-contractors fo r 
long hauls, EOme of which amounted to n ear:y 
2,000 ft. The contractors often preferred to waste 

I n mile 55 an ascending grade or 0.7% to the 
south begins, the line keeping on the west slope 
or the basin. This ls increased at the end or two 
miles to the maximum o! 0.8 %, which is unbroken, 
eave tor the compensation on curves , for the dis~ 
tance of nearly 22 mlles to Boulder summit, which 
separates Rush valley from Tintle valley on the 
south. On m11es 58 and 59 a long swale has to b .;! 
crossed which is the principal tea ture In con­
trolling' the elevation or the grade line from here 
to the summit. 20 miles distant. The grade ts 
ad justed to make a flll averaging !rom 15 to 18 
tt. for a distance of 8,800 ft. across the ::;wale. 
Thts flll has a. maximum height of 22 rt., and it 
contains 160,000 cu. ydS. 

Holf Top Pion . :::=~t===::i Half HomonTOI Section. 

from cuts and to borrow for fills 
In place of making any conJ: l jer­
able haul with wheel scrapers, 
getting pay f er the calculated 
overhaul from the <'Ut. It wa!! 
sometimes necessa ry to extend 
the burrow pits as much as 300 
!t. from the center lin e, as they 
generally had to be shallow. F;ll ~ 
were usually made wider at the 
top than 18 ft., so that th ey woul I 
be o f the proper width for the 
1tddttlon given t o bring them t '.l 
the true grade atter th ey quit 
se ttling. No additional he'.ght 
was give n In th e first place. A 
berme or not leEs than 8 ft. wa~ 
lef t between fllls and borrow pits. 
Wheel s crapers were al!:'o used to 
dump through traps Into dump 

On mile 70 ts a cut. (Fig. 3) with a m aximum of 
50 ft. on the center Itne, w hich, though only 550 
fL long, contalns nearly 5i,O(]O cu. yds . . On m11 ~ 
71 ls another cut contatnlng 45,000 cu . yds., and 
on mile 76 ls a cut 1,050 ft. long, and containing 
105,500 cu. yds. Thls has a maximum depth of 53 
!t.. on the center. 

The Boulder summit, at the end ot mile 79, Is 
crossed with a cut 1,900 !t. In length and contain­
ing 103,000 cu. yds. The maximum depth here 13 

52 ft. 
From Boulder summit going f!outh an a lmost 

continuous descending grade of the maximum or 
0.8% Is required for a distance of 26 mlles to reacll 

FIG_ 5- STANDARD RAIL TOP CULVERT, 6 FT- 3 IN. SPAN-

There are no curves shorter than 3° on the south 
side o! Bould er summit, ranging from that down 
to as light as 0 ° 30'. On the second di ~trtct nor .b 
or the summit there are but four curves as sharp 
as 4°, and on the first dis tri ct the re are but two. 

The Lea mington cut-off crossts the spur from 
Ironton in mile 85, at about two miles above Iron­
ton. Trains were formerly backed up this spur 
from Jront on (th e t erminus of the main branch) 
to the towns o f the Tintle Mining District. a dis­
tance of fiv e ' miles. From the station or Tintle 

Junction , near here, a 3-track spur connects with 

wagons, and In one case tongue scrapers were 
used to dump through a trap Into 3-yd. 
dump cars, which were hauled by horses. 
fteam shovels were U£ed on most of the heav·er 
cuts. No shovels over the 45-ton slze we:e use:! 
except on th e Stockton tar cut. and the light 
shovels as a rule did not seem to be as satisfac­
tory as th e large ones. Some ot the light one1, 
un de r favornbl e cond itions, would m ove as m uch 
as 800 to J ,000 cu. yds. per day. The dippers In 
the£e were ot 1¼ to 1½ cu . yds. capacity. So:ne 
of the cuts taken out by steam shovels were made 
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wider tha n ret\ul red, In order t o obta iM needed 
ma t eria l tor ad jacen t fi ll s, this me'thod ot borrow­
Ing being peculia rl y a dapted t o s t eam shovels. 

DRAI N AG E. 

The e nti re l ine Is we ll provid ed wi th d raln :i.ge 
ways. Crossing t he w et a lka line fl ats w est o f 
Sa lt L a ke City, a con tin uous dra in dit ch was ex­
cava t ed on each side or the roadbed. on the ri ght­
o f -way. A t l ong In t er va ls an outlet d itch ls run 

ENGINEERING NEWS. 

On the second dis trict there are nine ot the ftrst 
s ize a nd two of the latter. The 8-tt. arch has side 
wans 5½ ft. high, m aking a clear height of 9½ ft. 
Under each w a ll ts a footing course, 6 ft. widt. 
and 3½ ft. deep. The walls batter tram 4 ft. 
width a t the bottom to 3 ½: ft. at the springing 
line, and the arch tapers to 14 Ins. thickness at 
the crown. H eavy spandrel wa lls a nd wing walls, 
res ting on footing courses, are a t each end. The 
bottom ts paved with stones 12 ins. deep, on a 

FIG. 6. 6-FT. RAIL TOP SKEW CULVERT. 

trom these t o the northwa rd , to d ischa rge on t" 
lower g round. Ir r igation ditch crossings are 
made usua lly by use or a box culvert, but in soml: 
cases by a concrete cu lvert with a t op ma de of 
old ra ns embedded in concrete. A fonn of culvert 
permi t ting a very n ear approach t o g rad e Is 
usually necessar y for irr igation ditches. As the 
rule is to keep t he grade above the na tural su r ­
face wher ever p rac ticable, In open fl a t country 
the line is In fill averaging 3 to -1 ft. Throug h the 
Sa lt L a ke Va lley it ranges from J 1/2 t o 7 or 8 ft. 

Wh ere the line Iles on t he s lope from the 
mountains, a t La ke Poin t a nd beyond, the rus h 
of waters t ha t takes p lace from the g ulches a n d 
canons a fter a clou d-burs t ls prov ided t or by 
build ing a shor t divers ion d itch a t the mouth of 
such canons a nd carry ing the wa ter over Into a 
drainage basin. This Is beca use of t he fac t the 
fl oods ha ve b roug ht dow n boulders, e tc. , a n d 
piled them In to long mora ines reaching out t o­
wards the valley, the water ch a nnels remaining 
on the m oraines, a nd w here t he roadbed cul9 
throu gh the latte r it Is subjec t to fl oods pour ing 
down In t o t he cu t unless t he water is diver ted 
Such channels h ave b een t rea ted , where t hey 
Issue from t he base of t he m oun ta ins , a t d tsta nce::i 
of l,'J m ile or even % mile from the line. 

Drainage water t s often conveyed In d ltche3 
across t he drainage li nes for ½ mile or m ore 
alongs id e the roadbed, In orde r to concentra te It 
a t one opening and so ma ke t he one t a ke the place 
of severa l. The drain d itches a re usua lly out a 
sa fe dista nce trom the roadbed. This sometimes 
r equired deep cuts through the ridges , and wher e 
t hese would be too deep the cut for the roadbed 
Is made 4 to 6 f t. w ider on t he upper s ide, so as 
t o m a ke room t or a di tch of sufficient s ize along­
side the track. Oft en where the d rainage Is di ­
vided on a ridge th roug h wh ich t he road Is cut, a 
dyke of t he waste mater ial ls made instea d of a 
dltch. 

The openings for drainage a re n ea r ly a ll e!tt:e r 
cast- Iron pipe or conc rete -arch culverts, of t he 
Oregon Short L ine s t a ndards, Figs. 4 a nd 5. Th ~ 
former are of three si zes , ~4. 36 and 48 Ins. T he 
culvert Is ma de or full sec tions of l ~-rt. pi pe a nd a 
part length of 3 ft. or some m ultiple or 3 f t. , as re­
quired. T he lengths are 1rnt together without ca!k­
lng or cemen t. A concre te cros:s-wal l, with a g vod 
foo ting, Is bulll at each e nd of t he pipe. Tt e pi pe 
be t ween t hese rei; ts on t he g round, which Is well 
tamped. A slight cam ber Is g iven t o a llow for 
s.-tt len~e nt d ue t o th e WE'ight of the fill on top. 

On t l:e fi rs: t dl ,;i td ct a re :Jli ~--! -in., 12 3ti -ln. a nd 
thn,e ..J S - in. p:pe cul Yerts. On th e i:econd d is tric t 
th, re a re :.!!) o( the :!•I -In .. J!) of the :m-tn., and 16 
l•f the -1 8-in. 

Con<'rete cu\n:rts (Figs. U to 7) are u~ed [or t he 
laigcr o pc1dn1-:~. Tlwy ure or either G-ft. or S-ft . 
span. On the first dh,tric t there is one o! each si ze. 

sand and gravel foundation. Connecting the outer 
end of the wing walls, a t each end of the culvert, 
Is another course of the same depth as a t ooting, 
which prevents underscourlng the pa vement. In 
long culverts, a t Intervals of about 50 ft. , the t oot­
Ing courses are a h,;o connected by a wall across 
the bottom, which also helps hold the paving In 
place. The s lope of the fill c&.tches jus t behind the 
pa rapet wa ll a t each end. 

U ta h Portla nd cement, sand a nd broken stone 
Jn p roportions of l , 3 and 6 are used for the con­
crete. 

Outside of the pile-trestle bridge a cross the 
J orda n River there a re but tour of such bridges 
on th e entire line. The standard pile bridges have 
bents spaced 15 tt., with five plies In each bent. 

TRACK. 

The ties used are 7 x 8-ln. x 8-tt. Oregon fir, 
3,000 .to the mile. The rails at present used are 
60- lb. rails tha t ha ve been released In the laying 

of heavie r ra ils on the operated lines . They wlII 
dou b tless be replaced by m uch heavier s teel when 
the li ne ls completed to southern California. Tie­
pla tes are used on curves, a nd 36-ln . 4-hole a ngle 
ba rs a re used. So fa r only the line from Buen &. 
Vista across the we t cla y ground -to nea r Ga r­
fi eld has been ballast ed. The excellent ba llast 
here us:ed, which came f rom P oint ot Mountain on 
t he old line, ls p laced 7 ins . under a nd between 
the lies, and extends 1 ft. beyond thei r ends. The 
remaining ballas t will be obta ined f rom the Stock ­
t on bar cut. 

The t rack on curves Is elevated for a 40-mile 
speed for th e present, thoug h the s ystem of c urves 
and spira ls was designed for a 50-mile speed. 

Val. L. No. 12. 

Tracklaylng ts done by the railroad compa ny's 
own force, wlth a tracklaylng machine. 

RIGHT-OF-WAY. 

This Is 200 tL wide over the public lands, where 
It Is obtained by U. S. grant. Where over prlvate 
ground It ts usually 100 ft. , but sometlmeS more 
where there are hla-h cuts or fills, or where ground 
for borrow ls needed. The right-of-way has been 
fenced through all of the settled Iocalitles. 

STATIONS. 

At every way eta Uon a passing track 3,000 ft. 
long Is put In, spaced 15 ft. centers from the m ain 
track. Where there Is no depot the loading track 
switches off from the t ormer, but wher e t here Is 
a depot the Joadlng and house tracks are usually 
placed on the opposite side of the ma in track, 
with the depot between. 

Much dlffl'culty Is experienced over most of the 
line In securing a supply of water tor watering 
sta tions. The water usually has to be piped 
(sometlmes pumped) from springs, which arc! 
often some distance from the line. A sufficient 
supply of water was also quite a cons ideration 
with the contractors, who sometimes dug wells 
and sometimes hauled from springs. 

The cu\-otf pa ssed from the ha nds of the Oregon 
Short Line R. R . Co. at the time of the purchast 
last summer of all the property of the company 
south of Salt Lake City by the San P edro, Los 
Angeles & Salt Lake R. R. Co .. a nd wlll form part 
of the latter company's through line to CaUtomla. 

The Leamington cut-otr Is a splendid example 
of recent railway engineering prac tice, and re­
flects credit on those connected . with Its construc­
tlon. The completion of the contemplated through 
llne to southern California will provide a new 
route for -transcontinenta l tra ffic, over a r oad 
strictly In keeping with advanced railway sta nd­
ards, and one far better adapted tor economical 
handling of heavy traffic than any of the older 
lines as first constructed. 

Sect ion A- B . 

FIG. 7. CONCRETE AND 
STEEL ARCH; 6-FT. 

SPAN. 
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