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A Paper Presentec at the 19tHh Annual Meeting of the
Americen Society of Civil Zngineers
“ednesfay, Jenuary 20, 16Lk2

Wew York, I. Y.

l/ A mamner presented earlier oan the prosran of
the Society by fenerel Sturdevant discussed the
incetion of the Alaska Hisway and tlie work of the
Ariay nzineer troons on construction, This paner
presents a further view of owmerstions from the stand-
point of the Public Roads Aéministration. The naner
is largelv a nrozress remcrt, covering the two dis—
tinct —hases of construction coerations oy the Public
Roafs .udministration in 19L2.



The Alasis Highvway extends anoroximately 1;550 niles from
the railhead 2%t Dawson COreek in British Columbia to the Richardson
Fighway at Big Delta 90 miles'éouth of Fairbanks. At Fairbanks'
the extended route meete the Alzska 3nilread, There is a branch in
Alnska extending 135 miles from the junction of the Tok and Tanana
Pivers to Fulkana on the Rilchardson Highwsay. There also 1aﬁer wag
aced aprroximately 150 miles to comnect the port of Haines on the
Lynn Canal with the main route at a point west of Champagne in Yukon
Territory. There results a grané total of 1,765 miles, The main
route was deteriined by the existing line of'airports in Canafa and
Alaska. These airmorts sre at Tort St, John, Fort Nelson, Yatsca
Laire and ‘hitehorse in Canade, and at Boundary, 3Big Delta and
Fairbanks in Alaska. They are positioned away from the unfevorable
westher aress that aré associated with the continental meuntaln
ranges nearer the Pacific Coast. The mair road runs in a direction
generally westerly by north with amvroxinstely 224 miles inside
Alaska and the remsinder in Yukon Territory and the Province of
British Columbia in Canada, The nearest considera™le population
centers in the United States are Swokane, Jashinzton ané Great Falls,
Hontana, TFrom both these cities highweys extend norihvard to
Zémonton in Alberta. .Jdmonton ie a mcdern city of 100,000 nonula~
tion anc about 350 air miles east tnd south of the 1ittle village

of Dawson Creek vhere the Alasiza Eighury starts,
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The position of the route is thus extremely favorable for
cennections in the Tnited Statgs fron the heavily populated areas
northwest from Chicaco, St. Paul, Minneanolis and other weints.
Tltinately there could be a éonnection betwezn Prince Georze in
British Columbia and Fort St, Johﬁ, and thus Join the American
highways scuth of Vancouver, British Colunmbia,

Obvieusly, the interests of Canada in this route are con-
siderable. The two countries exchanged notes last March consummating
full understanding that the United States Corps of EZngineers would
proceed to construct a nicneer road, and that the Public Roads
Administration would follow with American and Canadlan contractors
to build the piloneer road into a modern standard hishway. The
original schedule of operations was to finish the standardé road in
two years,

With diastances of from 250 to 380 giles hetween major control
airports and throush almost totally unknown terrain, the first task
was to reconnclter the snow-covered country. This Job was done
jgintly by Army and Public Roads engineers. The work began early
in Margh and proceeded by airplane, dog train ané other ground
parties, Available maps were sketchy. Lakes were out of pesition
and critical elevations almost wvholly uselese., Indicated mountain
passes in one area proved to be in error as much as 3,000 feet. The
indicated courses of many considerable rivers were largely schematic,
BEowever, there was a corresponding degree oI freedom of choice in
this wilderness locetion once the maln features of the land began to

taice form. Right of way was not a problem,



“hile reconmaissance proceeded with temperatures still as
low 25 35 degreszs helow zero, Army Zngineer reziments movel into
position at centrol pointe. In this land the so-called swring
"preakun® in April is a formidable obstacle. The ground tecomes
awvash an¢ mud depths are indefinite, ¥For weeks =2ll ground traffic
cerses, One pioneer road construction regiment had to beat this
wet wmericd by moving in over anj available winter trail to :ort
Felsorn. Other reginients later moved te Fort St. John, Lake Kluane,
Yeslin Laike and other mnoints, And they acconnlished these maneuvers
in smite of erormous mhysical obstacles.

The Public Roacds Administration began simultaneously to
asseﬁble its engineers énd to cenvasg available construction con-
tractors. TFirst, 1ibg enéineers were transferred from our western
districts, where our National Forest and Nationsl Park work largely
has besn concentréte& for many veasrs, Afterward we drew uoon our
eastern districts, and for field service recrulted temporary
engineers in considerable number fren the far west and Canala,
ileny of the younger men came from engineerings colleges in the
United States anc Casnsacds. Ultinetcly, including accountants, mur-—
chasing agents end others, %27 Government emvlovees were re;ularly
asei-ned to the wvork, =nd at one neriod the number increased %o
1,118, The list inclufed U, 8§, Public Health Service men who gener-
onsly andé effectively took over the immortant res—monsidility of
nealth and sanitation. Their nhysicians ani nurses care¢ for over
12,000 cut-matient trestments, and the {octors nerformed more than

250 omerations,
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A district office wag searcely estatlishel =t Seattle when
aajor rroulems of transvwortation of men, ecvivient and material
imsediately vecriie evident. Field nesdcuarters were fet us at

- " s + . . 3 . -
Thitehorss in Yukon Rerritory ond at Fort 3%, Johm, 4% miles morth

e

frou ti:e¢ railhead at Dawvson Creek, ané at Bulkana near the Sichardson
dighvery in Qaslka. “Thitehorse is reacihed 9y a parrow-zangse railvay
111 miles lomg from Skazway at the head of the Lymn Canal, Vessels
from the worts of Seattle, Yashineten, and Prince Zupert, Canada,
reached Skag-ey by the so-called inlard nsssase route, which is
available to vessels éhat cannot e exposed to the omen waters of

the Guli of Alaska tn reacx Valdez at the southern terminal of the
Richerdson Highway,

We secursd a transportation and cexzn buildings consiruction
managensat contracior at Seattle., Owing to the war conditions cn
the west coast it was exirenelr diflicult for hinm %o cbtain vessels,
Progressively, hovever, we secured throw i him 10 tuzs anéd z fleet
of towing barges. Later foux power carge vessels were added with a
total conmbdined ecarse camacity of avbeut 5,00C net tons. In addition
we chartered in the game mamner five power yachts for hendling
personnel. Theyr had z cenbtined carrying coapzceity of 137 passengers,
It is about 480 mlles fron Prince Runmert in Canale to Skarway, and
apout GBC miles to Ssattle. e also hal to lancd =zen an? cargoes ab
Valcez by a voyage of about 1,300 miles across the Bulf of Alaska,

AlL of these vessels and also United Stntes Army transworts and
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comme reial vessels vere used to move in personnel and, ecuipment.
In adiition men were Flown directlv tc Fort 8t. Johm, Whitehorse
and Fsirbanks oy the Yukon, Southern ané Pan-American Alrways, and
py the United Stotes Ferry Command., The chuttle service of the
ccern~-going ané coastwise fleet £till contilnues,

The eanvass of contractors interested In the Alaska Hiznhvery
construction immediately revesled insufficient equiprent in the
control of any one or any saall number of availavle contracters.
Therefore, it wcs decided to enzage the services of nmanagement con~
tractors, who in turn wo'id reeruit contractors who would sign
construction contracts with the Governzent. In the absence of sur-
veys, unit wrice contracts were not nessivle, The fowr management
contractors that were ensazed to cover the total milleage vere instructed
to recruitv contractors cn a cost-nlus—a~fixed-fec basis. A total of
47 construction contractore were thus engased. Their men and eouipment
wvere aoved in by every availadle means of transpert. One Csnadian
nanazenent contractor was obtained, and 10 Cenadian construction con-
tractors imuediately bezan the sradins of tie most southerly L&-mile
section between Dawson Cree~ and Fort St. Jonhn, where existing local
roals mace accessible moints on the revised alirnment vhich wesg
immediately staxzed out for -rading., Another annassnont contractor
vith 1k Iowa hivhw'y construction contraciors underton: ell the work
in Alaska, GLany of their 1,400 mern were flown intec Alaska Uy the
Ferry Com:snd., They eet u» headousrters at Gulkena on the Richarcson

Hichway. Another manasenent contractor from St. Pauwl took the section
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fron Fort St. Jobn %c Fort Nelson, £56 nilss north. Fro= that point
to Vatson Lake, a distance of 3G niies; the work was assigned to the
gontractors of the Canadian mansegenent contractor. A Seattle con-
ractor tcok a larze nart of the 600-nile section betwesn the alaske-
Canadian bounféarr and Yatson Lake.

It will be readilv understood that the job of "swottinz" the
construction contractors alons these wilderness miles 2né moving in
their ecuipment was a &ifficvlt one under the best conditions. In
this omeration it wes exnected that the Army vioneer reoad woulcd be
helpful, Under war conditions the owneration assuned formidable asmect
The situation can oe realized from g sincle exanmle, namely, the need
of bringing inte Skasway immediatel: about 20,000 net tons of frei:zht
and shivning from there te ‘hitehorse over 11l niles of narrow-gauge
railway, at the time candilé of havlin: not over 15,000 tons per
nonfh, and already overloaded with Armyr egui-ment continually arriving
at Skaswar by transnmort, where the docks scarcely can accomiodate
sizmultenecusly two larzer vessels. 3efore the season was over the
varicus contrzctors aAsdé an agsregate of arnroximately 7,500 men, all
of vhomu otf course has to be housed and fed, and their eguinuent sun-

ed witn gasoline, fuel 0il and lubricants. DTurinz a »eriod of

[

vl
ansroxinstelr five weeks, over EOQ carloals of egquinment ané supnlies
arrived at{ the railhecé at Dawson Creelk. At one tize nearly 200 car-

loaée of ecuipment sn’ gsumnlies vere aceuwmlrted at Prince Rumert,
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faite early in the season the vork o: the Civilian Conservation
Corps was tefminated and their vast supHly of 1nit conshructiion caan
honses and ecuivpmant becsie largely availsble for use on the Alaska
Highvay. The transportation oproblem vas thus extended to include
cemwlition and loading at numerous points, Before the season closed,
in =284itiocn to a large guantity of constructior equi-ment, several
mmdred cdemommtable builéings were teaken dovn and re-—erected all the
way from Dawson Creek to "hitehorse and from Zulkana to the Alaska-
Canada ovotméary. This work is continwmins throush the winter.

As recomnnaisgance wroceefed tvo mejor wmroblems arcse avout
the routes bvetween the airmort controls in the sections reswmectively
betwecn Fort elson and ‘atson Lake, and between Vatgon Lave and
Whiteborse., It is to be observed here that the Alaska Hizhvay exiends
acrose and along the tributaries of both the iackenzie anéd Yukon
drainage systens. These rivers flow resmectively into the aArctie
Oceen enc Bering Sea.

In the first cese it ves Zinally decided to follow fro: Fort
Felson a branch of the Liard Rver cnllel the Huskwa to another
trivatary, ithe Tetsa River, thence up the Toad River to iluncho Lslke,
anc tinen Govm the Trout River to the Liard itself, where tie road
Crosses #nd follows the Horth bank to Lower Post near the Vatson
Lake airnert. This portion of the route zoes throu.h the northerly
extension of the Roclky iountain Ranse and reaches the hiﬁdeét woints
of the entire hi:lway at an elevation of 4,350 feet., The alternate

route would have sone consicderably to the north fro: Fort Nelsen,
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Althdugh the two routes were not muech different in length the
chosen route was considersd to aiford the better soil and ground
conditions for rozd constrvetion., In much of the reconnaiscance
work alr vhotosra—hs were most helnful.

In the second case, between Tatson Lake and “hiteherse 1%
was necessary to gcovt out the lowest sumnit which aveileble maps
niicated had a vrohivitive elevation. The route finally crossed
the divide between the HMackenzie and Tuon drainazes over a pass of
an roximately 2,250 feet elevation:- This pasgs was swvotted from the
air with the helw of a local pilot.l/ The route selected follows
u» the Rancharia River from the Liard, then crosses Cock's Pess to
the Swift River, whica flows inte the Tukon irainage.

Between Thitehorse and Kluane Lalke, 150 niles west and nortn,
was an cld trail which suflicientl;” defined a feasible route. Torth-
rest of Lake Kluane grouvnc reconnaissance on foot was necessary to

o 4

develnp reasonadly sure footin: sn’ feseivlie creoessings of the Donjek

and “hite Rivers, Here is a section which avmiarently will unavoidabl,
cross feveral areas of the permanently frozen underground zone that
extends Govnward from the North Pole. Soxe 56 miles vevond Lower
Canvon c¢n the “hite River the route enters slaska and follows along

the Tanana River to Zig Delta {(Buffsle Center) cn the Richardson

disghway, soxe &0 miles south of Falrbans.,

i/ This nilot, Les Jooln, met a trazic death by =n airmlane crash
at “nitehorse c¢.7lv in Decenber 13L2,
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As the wvaricus reconnoitered sections of the Highvey were
mutvally agreed on by the Army “meineers ané Prolic Rosds, survey
crews were sent in to locate the line, %he organization ané dis-
watching o the many survey crave of avout ten en each, pecessarily
continued for seversl weers. The accomacdations for men at both
Fort St. Join and Whitenorse at first were so liwited that it in
fact became necessary, as the flov of men continueld, to Zustle then
out of to~nm on to the line onositions as ranidly as nossible. They
anl their swmiles went by wmack train and by airnlane to positions
gpotted at intervals alons the route., Ilany of these parties had no
cornunication whatever with theilr hesdguarters. Sonme of them that
nroceeded ino alrpianes which landed on frozen water later co:lé not
be rezcned directly by airpliane, but at intervals their focl supmnlies
were Cromned from the a2ir and their Indian guides cowld mae contact
by mailnful joivrneys back to other parties or Army camps.

As Tast ae the surver notes develoweld trey were returned to
headguarters for desi=zm. The first sections desizned necessarily
were those that couvld be started near nesclouarters., It was, of course,
not necessary luiediately to work un guantities eince the construe-
tion contracts did not involve vnit orices., The spotting of culverts
ané tie adjustment of the orofile went on relentlessly. Standard
throush—~truss and deck—~truss timber bridese designs were develoved
in tae Sen Francisco office. Just as desi-ms for L1600-moumd
strvctuvral grade timber were completed for various stenfard sman

lengths, complite re-desisn tas necessary for 1200-mownd tiober
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oswing to an unexnected shortage in the hicher grade. As anuroxinsie

lensthe for varions slzed viwe culverts vwere developed oDy design they
‘were used as the basis for placing oréers, and many thoﬁsands cf feet
of culvert inclucing =mostly wood sisve wvipe culvert, were orcered and
skioped in to Dawson Creek, Whitehorse anc¢ Gulkena,

It is to be observed here that durinz the 1947 season the
entire location line survey finally was run. The survey is not yet
guite cosmlete, however, on the 150-mile extension to Haines, A48 tae
second mhase of the ponstruction work develoned it also wes necessrry
to rerun all ihose portions of the Army Jicneer road that are not
adjacent to or coimeidental with the "L" line previously run. This
worik also has been develoned, The remmining portisns of the desizn
vork, wrincinally the adjustnent of profiles, cwrvature and Crainage
to the Arny piloneer road are wrogeeding this winter in our Vestern
Digtriet Cffices as well as at Yhitehorse and Fort St, John,

Up until the first week in .dveust this initial vhase of the
Alaskes Highway, nenely, reconnslssance znd survey and nioneer truck
read construction by the Army and Iull standérd congtruetion ol sec-
ticns pear the Fort St, John, Waitehorse and Sulkans headeuarters by
Puplic Roads, proceeded as wrevicusly arranged. On auvgust &, however,
this whase of the Alasia Higlway work wes substantisally modified,

Tnis chanse wes caused Dy a Jjoint fdirective <o use all forces
to complete a usadle truck roal througtout toe entire length of the

route before winter freezing. 4s a rezult construction contractors
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uncer the direction of the manasenent contractors of the Publie
Roads aAdministration had their work almost comletely rearranged.
ey were throvm in behind the arwy operations on the pioneer road
to widen it and otherwise better the roadted and above all to place
sravel surfacing on the inmroved roadbed.

It is to be renaried here that the svbzrade soil for practically
the eatire distanee between Dawson COree¥x and the Sikinni River north
of ¥ort St, Jdohn is of our A-7 or A-% classificetion or even worse,
Thié is roushly a distance of 175 miles, Tests showed that for this
mileage the subgrade contained senerally from €0 to 100 per cent of
material passing a 200-mesh screen. In comubination with flat swampy
areas a worse subgrade scil could scarcely De conceived, The need
for surfacings the pioneer road in such areas will easily be avpnarent
to all highway engineers.

To add to the 4ifficultiss of the sttvation at t:is southern
end of the job it is to Dbe observed frrther that soil survey parties
were unable to discover any usavle surfacing material for a hundred
miles north of Fort St. John after nmany weeks of unrenitting search.
Hovever, after the nioneer road had vesn nmubt throush by the Aray and
travel here becane possible, sandstone ledges were disccvered. 3y
erushing this material the threatened lons hauls for all forms of

surfacing for this 107 miles can %Le reduced greatly.
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To mrevide surfacings -cor the wioneer road buiit o the Army,
it was necessary to set un ¢rushing »lants as ranidly as possibdle
along sectione of the route vhere othsr naterial fzlled %o develomn.
It wes also necessary (o enlarze zreatly the number ¢ dvmn trucks,
tut deliveries wers not aroant,

Ixcent for nart of iths foree of Canadlan contractors left

=

on the section south of Fort Si. John, »rectically sall of the

et

remainder of th: &7 constructiorn contractors divring Avsmst tezan to

imnrove ané cravel the Arny -mioreer road. This road now was widened

to amsroximatelr 20 to 2L feet to wrovide a two-way passing condition
A4 1ift of gravel or other surfaciar material then was adniied. This
surfacing varied in thicxmess froa fouvr inches to two or taree tinmes
that anount, denendin:y on the need and the availability of gravel or
its eculvaleant.

ot only was it necessar- to excedite the comwletion oi the
Aray wloneer road, it also was aecessary for the construction con-
tractors o aly themselves to the comstruction of temnorary wridges
over larzer streans where the Army crossins had been made eitier by
ferrv or by texnorary pontonn oridges ar other temporary structures.
Afost without excentiog all of the new bridges are of the mile
trestle tyne, and the construction contractors with the Army's help
Tinally have firished toem.

It is not exwected that many of these nile bridges finished

last fall and esrly in the winter +ill stanéd uwy wnder tas swring

Prezkun in Anril., A mamker of the rivers, esnecially on the nortaer:
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aertion of the Hishway, freeze from the Leants inward towerd ths
thresd of tize sireas and slone the botten. The channel thus

choked is unadle te¢ carry the flow, which in turn spreads cver

the banks snd tends to inmndate tie a-rozehes to the bridze. In
the goring there are ice jams and, of course, alwoys a hagard of
crifting naterial. A further word sheld be included here acont
the 100 or more streans that cross this hizhway, Their brideins is
a major arovlem. Seversl of the rivers like the Tanana, Leves (Yukon),
Liard, lMuakwa anc the Peace River are streals comparable to the
iissorird and the lissiseiwnai. Cthers flow more directly frosm
glaciers and their action is mmpredictable. Sumuer railos may form
lakes on the glaciere that sudlienly find outlets and flovw ﬁnder the
glacial ice Drinc~ing down volwumes of deoris, MNany streans are very
oroad and shallow with "iraicded" channels., ‘hen these rivers begin

heir lower reaches &t the botiom the water fans out again

ot
ot

freezing i

U]

anl agair, »iling un ice in 2 shingle-lil-e mattern across their wide
veds. VWild tales of 170-~foot ice piles are not, aowever, corroborated
by the 30-foot forest growth along their hanks. Surveys of bridze
sites now show that this Highway wltimetely will need zhout 23,000
linear feet of bridging and the indicated cost runs to abouvd $11,000,000.’
We are desiznin- some of these svans and building others this winder.
e are stockmiling material for swurins consiruction at still other
sites, The lonsest bridge of 21l will be an 1800-foot suswension
bridge across the Peace Rver south of Fort St. John. It is hoped

Yo zinish thie bridre early in the swring.
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ﬁith the first §hase of the Alsexa Highvéy now wractically

conplated it is possivle to return to the standard design construc-
tion during the conin: season., Under the controlled materisls
?r{ority plan to be owerated in the secdnd ouvarter of this year there
may Je an inrévenent in tine delivery of materisls to the Eifhway;

In the past the scarcity of spare parté for trucls and other sguivp-
ment hes be-n an annoyiﬁg hendican. The construction Quring 1043

will hsve the benefit of a é&ing setun of repair shops, caap facili-
ties, snd overhauled egquinment on the zrovnd ready to g0, The work-
ing season 1n.19h2 vas wartly consuned in establishing the contractors'
forces. The working season of-lghj ous it to dovble the worlkin: aegson
of 1842, The designed route followins the Army mioneer road aslse will
be reacy for staking. Seasoned encineering crews will Ue on the
zround as the snow melts. Transwortation along'the trucr road may bé
souewhaf interrunted éniing the oreaxsp but will be available curing
the cénstruction geason, The fays of isoclated marties and hazardous
condéitions are larzely behind us.,

In res-ect to the cost-nlus-a-fired~fee comtracts, our experienc

"has been favorable. The coﬁstructian'contractors have been unifornly
ef’icient. Their agreed wage scales wvere patterned after the estab-
lished scales in other soing Alasks work for the United S;ates
Boverument. Sinmilarly in Canada the Canadian contractors used only
Canadians, and.we -Haid their established scale in Cenadian doilars.
Tie U7 contractors utiiized equinient vith a new value of ;bout

$10-3/4 million, of which the Jovernmént owned 35 per cent. The
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besic Federal Vorks Agencr rentsl rate was aocovt 27 vper cent of new
value plus a 50 per cent rate on seconC shift time actually in use,
The Government mnays freizht, fuel and revairs, and basic rent froa
the day of loading to retvrn to the Uniteld States on all equipﬁent
accevted as realy and avaiiable to work; The average work houre per
day varied among the four sroupe of construction contractors fron
10.3 low £o a hizh of 11.b, Thus,'tha overtice above & houre ran
ffom 2.3 to 2.4 hours. On this kind of vork men seemed willins to
‘work 12 hours a day everf,day in the week. TFrom= June 1 to October 1
practically all the contractors worked fror 20 to 22 hours daily in
two shifts. Ifach of this meriod sunlight was sufficient.

The cost of the Alasike Highway hes not yet been fully developed,
The cash ovilay-by Public Roads to Foverher 30, 19L2 was about
$lh,QO0,000 anl a gomewhat larger amount of encvibrences a;é 6n the
books. Hueh of the latter amownt is applicable to future construction.
<Ehifly close estimates should be available before the construction
8eason begins,

. Before closing this remort it is particularly desirable to
;emphaaize'the fine spirit of the Army officers who cormanded engineer
troops in the field in the various Engineer regiments. ‘Their coopera-
tion was.conSPicuous and their versistent efforts against any odds
-truly.inSPiring. The cooperative spirit of the Conadian éfficialé
;Fhroughout the past yearrmust“be recorded. Canada's part in the‘undér~
ftaking included the furnishing of all rizhts of way, the remission of

ALl taxes and dutiee, and the vermission to use all local roadbuilding
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material. The provineizl and naticnal government officials of
Canada have cooperated ost kindly, and the Reyal Canadian Hovnted
Poiice also have been glert énd forehanded in aldine in many vays
the Alaska Hishvay construction, Nowhere else on the North American
Continent is there an area commarable in size where a hirhway could
be nmrojected into such a wilderness arsa, or where commarable transg-
vortation difficulties would be met. Perhans there never has veen
a unit of hizhvay construction of comnarable length planned for
conpletion in so short a tine. With a reasonable amount of favorable
bpreasks it is hoped that a standard desi-m road coumpleted at least %o
a dry gravel surface condition throusiovt the Hishway and its two

branches may be available before another New Year comes arouvnd,



