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Camp Joseph T. Robinson, tent-barrscks reglmented e
designed for twerty-five thousand soldiers including the classifi
of & fully equipped Divialon, with headquarters and adsinistratd
buildings, hospital, rallroads and warshouses, commmications, road
all utilities, was constructed between September 9, l.m,_-;_a__',_
1941, at an over all cost of slsven and cne-half million

teen thousand troops of the 35th Division and the 153rd r'h‘ J
wore received between January 2nd and January 7, 1941, the '
scheduled for arrival of troops.
" Under the diract supsrvision of the C 1
the Camp was bullt under & cost-plus-a-fixed-fes W
Construction Company and G. L. Tarlton Contractor, Ir
¥issourd., Hlack and Veatch, Kansas City, Ii;-%yﬁ-
anginesrs.
Situated at the aite cccupled by O

in the low rolling foothills of the Ozark M

areas, The United Statea Govern
land and the rest was scquir



niles por hour, and average sunahine sixty-three
+» The graund is generally rocky and thickly over-

arrived Geptenber 17th, and on the same day Major
Officer, Seventh Corps Area, was at the Cazp site to

for seccemdations for the Fost Flmance fficer and staff.

ﬂrl'l- day in securing quarters and temporarily
of the Constructing Quartermaster, the Auditors




The [ irat joint conference of Conastructing Quartermaster,
Contractora and Englneers comterning office howrs, fire prevention,
hospitalization, and gereral matters of policy was held on Septamber
2lst.

Freight, materials and supplies began arrlving September 19th;
approacimately two hundred ssployess were already on the Contmectora!
payrolls, and bus service to Camp was instituted Septemter 29rd. Con—
strue tion was beglming in samest and the task of saking provision for
the audit of labor, therecelving and audlting of materials, ths sstab—
lishing of preceduore and setting up of forms fall to the Constreting
uartersaster ard his four aidea already arrcived.

On September 2Lth the Comtructing Cuartormaster held a confer-
ence on plans for housing construction with Colonel George D. Wahl,
Licutenant="Colonel Max A, Elser, and Major Charles 5. Miller of Seventh
Corpa Area Headgumrisrs.

On September 25th the conpletion date was [ixed by the Quarter-
mast er Gensral at January 2, 1941, and the Comtruct ing Quartermster
was authorized to contract with the Missouri Facific Railroad for track-
age in Camp, amd to procure office furniture and squipment in the open
mrket.

Mr. H. M., Hurlburt, Chief Flseal Auditor for the Constructing
Quartersaster, reported for duty on September 2Tth, snd the Fleld
Auditor, Mr. Charles F. Bridewell, on Septesber 30th. Mr, Bridewell
had perved as Pleld puditor in the construction of Camp Flke during the

World War.
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Captain Sydney F. Abrahms, Assistant to the Conatructing
i Quart ermaster, reported on October lat: Mr. George M. Davia, Adsinie-
trabive Lasistant to the Fleld puditor, on Octobsr ird; Mr. George
Eckelkazp, Flald poditor's Chiel Tims Inspector, on October Tih; and
Captain Willias C. Campbell, QUC, on October 9 thy Lisutenant
M. B. Basterling on Dctoler 28th,
Vieitors at sbout this time ireluded General Truman, General
Blahop, Colonal Wahl, Major K. L. Growes, Governor Bailey and Senater
Miller of Arkamas, Mr. J. Z, Borges, Architect-Representative of the
Hatlenal Defense Committes, and several tar Department lnspectora.
Om Octobar §th, the Construeting Quartermaster wenmt to Seventh
Corpa Area Headoguarters st Cmaha for fingl conference on approval of
the Camp layout.
Ey October 12th the Project was reported as eight percent com-
plete; and the Contractors showed empenditures of one million; three
Ly hurdred thousand dollars, The Fleld puditor had been handicapped in
obtaining peraoonel by Civil Service regulations and the lack of avall-
able reglsters, andas lthough the regulit:i'um wers walved early in Deolto
bar, his foros was not adequate to audit laber, materinl and equipment
until late inthe mnth, The first labor payroll to be successfully
preaudited was tmt of October A0th,
The peak of construction activity was reached by mid-Deceber.
The Contractors md approimately ten thousand employees and the Con-
structing Quartermaster and Fleld Auditor about two hundred. Most of
the inportant altemtlom of design had teen approved, including the

i, np ‘



installation of storm sewers and patural gas facilitiss for the tents.
Work on the warshouses and utilities lines was contimed twenty-four
hours par day with the ald of flasd-lights.

Labor was procured through the cooperation of the State Fmploy-
ment Service. Ninety-eight percent of the labor was local. The struc-
tural steel workers were imported, as were many of the plusbera and
steamfitters, Workera were subjected to physlcal somainstisn prior to
ampl oyment. .

Thers was no labor trouble. No conditlon or incident ever
ripenead into anything more than the mormal sxpectancy for a construction
roject with ten thousand e=ployesa. Thers wmers sviderces from tlme to
time of trouble brewing among the plumbers ard s team-fittera but in sach
instance they were guisted by the Constructing Juartermaster belfore any
difficulty dewslopad.

Two methods of checking labor were smployed by the Conatructing
uartermaster's Field Auditor. For the stationary crews (buildings and
tmt=framea) he required workers to report in and out by rumber at fixed
statisns; his suditors recalived carbton coples of the check-in lista taken
by the Contractors' time-keepera and verified the presence of each man on
the job at least twice during the working peried. For the roving crews
(utilities ard road crews, plumbers, electricians, brush and fire preven-
tien crews) he required the workers to report inand out at the forsman's
tool-box, which was constantly being moved, and employed roving crews of
auditors to camb the utilities lines and octher aress of werk making lists
of men on the job, which lists wers then applied to the records of those

reporting in and out. The workers never knew whm to expsct an auditor,




am In practice the ayetes was entirely satisfactory both as & stisulus
to labar ard a8 & check of the labor payrells. Contractors' labor pay-
rolls, prior to payment , were audited mzairet esployment and clasaiflica-
tion lists approved by the Constructing Quartersaster, and a g inst the
records accumilated by the huditerts e in the field.

The labor cost on this Froject was approximately four and one-
half million dollars, of which one-mlf aillicn dellars was for overtioe
work. Although 1t was ispossible o maintain fdeal labor afficiency
throughout the entire construction pericd becauss of inclement weather,
the pressurs of overtims requirements, changes in design, and temporary
shortages of mmterial, such savings as mipht have besn affected in labor
costs would hawe been counterbalanced by losa of time.

Materials costing approximately six million dellars went into the
Froject. The lumber, approximately twenty-five million board [eat, waid
cbtained from the local market, After the Chief Materials Inapector had
clearad the initial confusion occasionsd by the arrival of materisls
bofore his procedre, foms snd ompanisation eould be set up, he was able
to establish an idml system of mterials audit which was mmintained fro®
Kovember, 1340 to the close of construction. Materials were checked in
the fisald when received and listed on recelving reports signed by the
duditor's repressntative an to quantity and by the Enginesrs’ represanta-
tive as to cospliance with specificaticns. These recelving reports were
then verifisd in the office aminst the requisitions and purchase orders
approved by the Comtrusting artermaster, When Lnvoices for mterials
were later received by the Contractors they were routed to the Chief
Materials Inspector's office where they were verified against the
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receiving reports prisr to approval for payment. All cash discounts
were then taken by the Fleld puditor's fiscal section and it is to be
noted that.only elghteen dollars in discounts offered wis lost for the
antire project,

Expendable materials and saopplies were checked from receiving
reports through storage and into use by the Comtruting Quartermaster s
Froperty Officer.

Rented equipment [or wse both In construction and in the offices,

was checked by the Comtructing uartermaster through the Teola and
Equipment section of the Fileld pAuditor's office. All equipment [type-
writers, desks, cranes, bulldozers, Jackhammers, etc.) was inspectad into
Camp for arrival date and usability. "It was constantly insmcted for time
used during the periocd of rental, and maintained in propear repair. Hental
invoices cleared through the Fleld Auditor's office where they were audited
a@u‘.l.natlt.hu fidd reports prior to approval for payment. Time of use and
payrolls for trucks employed on an hourly basis were werified in the same
sanner by the Field Auwditor's force.

Under the general supervision of the Property Officer, the control
of rented squipment diring the antire construction program was ideal.
Hental coptracta imcluded purchase option clauses under which rents paid
could be applied te the purchase price, and great sawings for the War
Bepartmernt have bemn effected by t he Property Officer in procuring from
the supply of equipment rented on this Froject, office furniture and
fixtures and ceons truction machinery, foar use by the incoming troopa and
the Constructing Quartermaster for the lump sum additions to this Camp,
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-_ he _Cantractors' md Enolreers! erganizations were thoreugh

ey t'-, . Several men of unusually brosd previous experiences were

#lon was more readily available to the Mar Office

allent w !.” :ﬂ'.fﬂl the pumping stations and

t- Worka to & three million



serviced by fourteen spurs totalling thirty thousand feel of rail
nected to a trunk line of the Missouri-Pacific Railroad, and a f

system of stom sewers and sewer lines, with sewage disposal

ALl
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Roads include twenty milea of asphalt and ten miles -u-;l."

corcretej and two hundred thousand dollars was expended :urt.'h.- ol

.wf-t :
ment of motor storage and parking aresas. . !
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beginning of construction and maintained until the mtnh‘p:;’
fighting equipment. This crew stationed water barrels at st
points, kept the grounds clear of rubbish, and guarded against f
There were no fires on this Project. L I

A resular water-service crew was nt-lh.'l.'l.ﬁ.ﬂ,
various construction unitas supplied with fﬂﬂl -ir?: & WAt
being assigned to sach unit., Individwal drinking

Safety measures and awﬂaimmr?‘h
entire program. (mly one fatality was sogperienc

crushed beneath the wheals. A buildir
however, no one was sericusly inju



cating olls and twenty-aight thousand pounds of greass were

yonstruction thers was only one main highway leading to

to aveld o ngestion, dfferent starting and guittlng
established for various classifications of work. The State
i the ald of Federal funds 1s now improving the highway

8 came in during the progress of cowtruction it wms
. occasions to mowe the officea of the Constructing

".ﬂ expanse would have been required to con-
for these offices and Army ocoupation would
longer retention of the bulldings which were




for the tents, approved in Decesber and requiring the l,l;ﬂﬂ.!‘ﬂ‘ _
frames already set and the redesigning of the gas system mf"
for & lighter load) sould hardly have besn forsssn, nlrlrﬁil“. 3
alterations caused diffioculty and lowered efficiency for ﬁim
End woather, labor difficultiss, and matarials Ih'&t_f.;ll: I!',l

simply unpredictable casualties and s general field pﬂ“ll._. .

CONCLUSION

As n result of transfers to other projects thers have besr
four Comstrusting Juartermssters mssigmned to the building
sach of whom oame in near the beginning of nmtmqﬁvf-é.ﬂ;
the Office of the Comstructing Quartermaster. They are;
Major Frank feed, Geptember 17, 1940 to Jenuary 25
Captain Lynn C. Barmes, Jamuary 25, 1941 in.ll.prﬂ ﬂ_—in- .
Captain Willism C. Ceampbell, April 12, 191;1 :l'.'m o Nay 154

let Lisutomant Walter P. alun. Hia' 'ltp i%'
b ' .‘






CRGANIZATION AND FROCEDURE OF PROPEMTY SECTION
 CONSTRUCTING QUARTERMASTER, CAMF ROBINSON (FIXED FEE)

The Property Office was organiced under tha -H.'I‘H-‘-“
tien of Lisutenant Walter P, Blum, with the followlng persom=
nel: (1) Clerk and (1) Senmior Stemcgrapher. Property records
were sot up on the basis of fourth coples of the inwcloss for
whigh the Contrastor was reimburssd om Form 1084A. 'lm-llli
pendable materiale were determined by the Clerk, in mnmﬁ;p-

_‘
with Army Regulations, and immediately lssued to the Comtrac=- 7

N

]
tor on Memorandum Hecelpts, The items that were ivlt»'l-rll.n.ﬂ. to - ..
be non-expendable were ploked up on Stock Record Form 424, and
upon recelpt of a signed copy of a Memorandum Receipt were """r
posted to Form 488, "Acoount of Property on Memorandum Receipt™.
The expendable itemd on the abowe mentionsd invoices wers dropped
by the use of the following certificates

(1) I certify that the expendable supplies .'I.:I.lhﬂ.
hereon are procured for immediste use in cur-
rent sarvice, and will not be taken 'np n,fi-
stook record mesount. That the unused re
thersof, 1 any, will be hlmtl,plmﬁ .11
far as prn:rhid in P. 3, AR 356620,

(2) I certify that the articles marked lg]:" tad
herecn have been purchased rn:rﬂ o
placsmant of rentel equl vl:l
in Artioles I (1) d. qmnu'i': %'ET
0. I. Ne. 1 & 2-41, mmmﬁ
up on stook r-nn-rd asoount.

(%) I cortify that the exg
Touaher , dn!,pnt-d by
will be u;p-ndﬂl -3

for Camp Jossph T.
Arkacsas, and have nc
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Then ms property was received by direct govermment purchase
thia property was alsg pleked up om Stock Record, aml fssusd
to the Contractor on Memorandum Reselipt, procedure outlined
above,

Upon completion of each regimental area, or as soon
aE practicable thereafter, mn inventory wes made of sach build-
ing, and & Shipplng Ticket wae made up to the Camp Suartermaster,
aon Form 434, for permanent releass from acocountability and re-
sponsibility. As the work progressed, it bocemes nesessary to
mdd additicnal personnel to the office, amd inm the final anal-
yeis of the section the requirements were as follows; (1) Chief
Property Clerk, (1) Warshouse Clerk, whose duties consisted of
the receipt snd ilesue of warehouse proporty, (2) Clerke, ror
pesting to Syock Reoords and Memorandu= Receipt Booke, (1) Steno=
gragher, (1) File Clerk, for maintenance of voucher files, (1)
Field Clerk (full time) for delivery of Goverment=-purshsssd
equipsent and field inventories, and (1) Field Clerk (part tima)
with same dutlies. In January, an suwliter fre= Seventh Corps
Aran Hﬂl.d-qlllﬂﬁl"ﬂ med 1€ ad proparty ressards and pronounced thes
canplete and accurate with no discrepancies,

After oonstructiom was completed, the Property Office
shipped to other stetions several carloads of foole and squip=
ment. The Property Uffice handled the recapture of rental furni=-
ture and equipnent as deemed necespery and authorized by the
Zofis Constructing Guartermaster, also dolng necesanry work lor
Froper mccounting for and dispesition of snme. This secticm
wos aleso in charps of turning over uoused residus of materials
to the Camp Quartermaster and Inspecticon mnd Inwventeory Heport
on all unssrviosabls toocls and sgquipment worn out through fair
woar and temr: Upon complete disposition of all property which
can be located and properly disposed of, m report of survey will
ba instituted severing sll property lost, stelen ar damaged,
not dus to falr wear and tear. Upon sompletion of this report
of survey, the property acoocunt of the Comstructing Quartermaster,
on Fized Fes Constructicn will Be clossd.
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On September 16, 1940, a Coert-Flus-A-Fized-Fes Contract wma
entared imnto betwesn the War Department of the United Statss Govermment
and MuoDenald Construstlen Company mnd . L. Tarlton Cootfacter, Ino.,
pf 5t. Louls, Mimsguri, to be known as the General Contractors for the
sonstruction of bulldings, utilitlies and appurtenances at Camp Joseph T-
Roblneon, Arkansas.

Black & Veatoh, Conaulting BEnglnesrs, of Fansas City, Missourd,
wars employed by the CGovermeent as Arohltect-Engloessrs and arrived a few
days prior to the General Contractors and the inltial plans and sst-up
ware in readiness for an lmmediate start.

As of September 15, the Gemeral Contractors wars at the camp
site and had employsd some of their key perscmnel both in the flsld sand
of fice and wars actively carrying out the plans and specificaticns of the
contract.

I da fiot know the data of the arriwval of the Comstruating Quars=
termaeter and his immediate sssletants but 1t was approximately that of
the Gemeral Contractors.

For the Pield Auditor's organization the Chlefl Materimls In-
Epector was the firet to arrive, Sseptember 20th, and then fellowsd by the
Fiseal Auditor as of September 28th. By this time approximately two hun-

dred (200} men had been pleced on the payroll; materials were arriving in

1
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sensiderable guantltlies both by truck and tralnm and the General Com-
tractors weare gpettlog & little soneerned as to the sstablishing of tha
propar procedure and &fflae systems that were expected mnd that would

be moceptable by the Coverpment. Arriving at the projeat as Chisf Fisaal
Auvditer, on the morning of September 2Ath, the firet steps taken was &
maating hetwssn the repressntatives of the GCeneral Contrastors and my=-
salf. We first went over thelr payroll set-up and 1o a short time agreed
upon & prossdure te follew. Wa them went over some of thelr other prob-
lemes and with 1ittle difficulty were able to come to a mutual understand-
ing on office procsdurs and requirements. Within the next two or thres
days the first payrcll was completed and all employees were pald. Om the
moraing of Septembar 29th we had the printers at our officss and asked
for blds om about come=half of the forme callsd for im the Flald Auditor's
Marual. As of Ootober lat the Fleld julitor arriwved and we then finished
ordering forms as reguirsd by the Fleld Auditor's Manusl and mads srranges=-
mants for a representatiwve from the Clwvll EBervice Commisslon to come to
Camp Eobinson apmd discuss with us our antlolpated perscanel reguirsmsnts.
He advised us we would have to use the Civil Service regleter, and in try=
ing tg oreates an offloe force requiriog s ccoelderables nmber of clussifl-
cations of experiensed office employees, we were greatly retarded in get-
ting started. However, in the course of a few days ws wers fortunats 1o

that an officlal from Washington came through and discussed our problems

with us and after he understood the handioap which we were experiemclogs




want over the matter with the Clvil Servise Bepresentative and & mutaal
underatandiag was reachsd whioh parmitted us to bhire certain oclasslfi=
antlons through the lesal Esploysent Bursaiu. This smabled us to somplets
our organitation without further delay and we were then in & position %o
go shead and attempt to eatch up the large volume of work that had scou=
mulated. The key men of our ocrganitation wers somewhat dalayed, especi-
ally sur Chisf Traffis Inspestor amd our Chisf Tool & Equipssnt Inspsctor.
fur Chief Time Inepeator was alep delayed and thus prevented our getting
& pre-audlt an sarly in the program as we would hawe liked. Howevar, ws
met all difficultiss to the best of ocur ability mnd bullt our organization
ks rapldly ms posalbles to handle the work and problems that sads up our
roaponsibilities. Under date of November 12th the crigloal Pleld Auditor
was transfarred to ancther project and I assumsd ths responsibllities of
the position of Fleld Auditor. Becauss of the fact that I had been oarry-
ing out the responaibllities of Chief Flsaal Auditer and had besn working
olosely with my predecessor I found no reascn for making any major changes
a8 wa, topether, had formulated cur procedurs and agresd upon the pelicien
to puraus.

At no partioular time durlpg the cometrustlon of Camp Hobioscn
wore the Censral Contracters in any partioular flnansisl dAlffisulty be=
enuse of negligenoe on the part of the Fleld Auditer's Office. It is

true that when the project was at its peak, ssploylng prectleally 10,000



persons and the payrell running at spproximately $400,000 per weak, the
General Comtractors meeded money. On one oocaalon during this peak there
was a change 1n FPlnance Officars at S3t. Louls whisch neseasltated about a
thres=day stoppages of relmbursements whils the retiring Finanes Offlcer
was olosing cut his mocounts and the ipcomlng Fioance Officer was taking
grars Two other cccaslons similar in oatures were the weake in which fell
Chiretmae and New Year. BHoth of these holldays fell on Wednesday and the
Floance Offlce wme cloaed on Tuesday of sach weseky thas, oreating and ex=
tending the holiday perled during which no relmburssments were maAde. As
praviously mentioned, thes payroll during the pesk was nearly $400,000 per
weak which together with the relizbursement for heavy purchasss balng mads
at the same perlod, 1t took wery 1ittls delay out of the Finanos Offloe o
place the contrasctor in a positien where thelr working oapital was depleted.
I underatand the General Contractors had abeut B9C0,000 worklnpg capltal o
fipanos this project with the szception of one or two of the plnohes just

mentioned and 1t is my understanding that for s few days they had about
$1,100,000 working eapital. In my opimion this amount of working eapital
was inadequate but because ol the extreme cooperatlon and friendly wtti-
tode sxerclsed by the Contracter's erganiration; the Construoting Quarter-
master's Offise, the Pimanos Officer im 5t. Louis, and the Flald Auditer's
Organicdtion the above amcunt proved ample fer practionlly all require=
monte.

The grestest mumber of persoms employed in the Field puditor's

organieation, both in the office and the fiela at mny ome time, totaled




coe hundred and elighty one (181). A8 previously stated & good many of
these psopls were smployed through the losal Employment Bureau which
proved of real wvalue and asrlstance 1n helplng ue to bulld our organi-
satlon. Theair coopsration has besn and should be hiphly appreclated.

Regarding the varlous Departments I want to make only a brief
scmmant relating scme of the happeninga, respenslbllitless and mocompllah=-
mente of smch.

FISCAL DEFARTMENT

When thias Department was origioally set up 1t became my re-
apanslblility, an Chisf Flssal Auditer, to crganies 1t. At that tiss the
only Information mwailable was sooh as was outlined in the Fleld Auditorts
Manus]l and becauss of the fact that thers was no prossdurs sutlined or
aomments mads referring to appropriations, sllolments or other detalls re=
garding Govermmental procedurs, in the matter of handling and caring for
funds, 1t wms diffizult to know what was expeatsd. Hewever, wo sstabllish-
ed such records as saemed practiocal, and went abead. As previcusly stated
the writer was mads Fleld juditeor on Novembar 12, 1840, and the Fisoal
Department was taken over by an saslatant. At subseguent dates pur Flaasal
duditors ware tranafarred to other projects so that in this partisular De=-
partment, which is sertalinly wital, there has now besn flve Indiwiduales
earing for ite responsibilities. Dus to the fact that a mmber of sasen
tinl reports ars reguired from this depart=ent 1t has besn a diffisult
proposition to control and yet keep scourate informationm golng forward.

The Flsoal Department has received from the Jenmeral Contractors,



acd distributed to the appropristes smuditing ssctioms for pre-audit, all
invoices for materisls and services, keeping records of such imveolces
recelived and approved for payment or decline, and making adjustments in
billings where necessnrys It hae also recelved for final audi®t all
wouchers from thse Censral Comtractors claiming reimburssment from the War
Dapartment for sxpsnditures, insluding laber, materials, rentals, and
sarvices, undar the contract, Approzimately 1400 such weuchers have pasgs
ad through this Departments They have besn examined for compllance with
the contract, ohecked mpainst the Flscal Depart=ent's records of lovolcen
approved for payment on pre=audit, and tested for moouracy in the exten—
#lons, in addition %o being placed in the form and supported by waricus
documents regquestsd by the Finance Offloer for payment. Appropriste re-
oords have besn maintained with refersnce to the ssveral alloted funds and
payments to the Generml Contmactors charge agalnst these funds. A11 Audite
ing Department financisl reports relating to fund allotmente and axpandi-
tures have been prepared by the Fisocal Department frem its recerds.

MATERIALS DEPARTMENT

The Chief ¥atorials Inspector was the first of aur organization

to arrive at the project and immedlately made arrangements with the oone

trastor to kesp a record of all incemlng materials even though the proper

forms were nct yet printed and ready to be put into effsct, After we werd

suthorized to start bullding our personnel and our forms were i

then it was & problem of putting igte effect the office procedure outlin®®




in the Field Auditor's Mapual. There was no particular diffioulty ex=
parienced in dolng this but ws did hawve difficulty in aatohing up soa=
oumilated works. Beoauss of the lack of previous sxzpsrisnce in Govern—
mant sparations and the largs wvolume of work that want through this of-
fice in comparatively a few wasks, we did at cne time have s considerables
amcunt of unpald involees 1o cur flles., Howewsr, &fter ths projsct has
pome to & clone and all settlements have besn cared for we have actumle

1y lost in cash disocunts $18.10 cn total purchases of approxzimately
$5,050,000, The resson for this particulsr loas was osused by sn mp=
parant shortage of twanty five (25) rolls of roofing paper which was not
satisfactorily explained until long after the discount perlod had lspasd
and the vendors would not then mgres to the waiving of this items Tha
min diffioulty sxperienced in checking our invoices with Matesrials Re-
coived Reports was that a good many of cur large vendors who shipped ma=
tarials direct from the factories did not plase our purchas ordar hum—

bar or any other information on the materialas to indicate with whom the
purchase order had actuslly been placed. In other words, shipments wars
made by firme with whom we had no contract mnd had mever heard ofs Our
Materinl and Becolving Heports weare made as having recelved paterials from
thases unknown firse Bt our invelces wers rendsresd by the peoples with wham
wa placed Purchass Orders. Thers was no information ever glwen us telling
that & certain shipment was made direct from & fectory or jobber to fill

& parchass order plased by we with other firma. Trying to correlats the



receiving reports and invoices caused us an endless mmount of trouble and
wae therefore the dirsat cause of mn mosumilation of & lurge numbar of io=-
yoloes Iin our files for a feow weeks, However, as above stated, wa mctually
lost discounts to the extent of $18.10 in the handling of mpproximatsly
12,900 invoices. All materiale were cheaked into the project by mctuml
count or measure and recelving reporta ware prepared by cur flield foros,
All inveizes wore checked as to prices, terms, amnd extensicns; evary item
waz alsoc checked with Recelving Reports sad Purchase orders thus maiking &
completes detailed ocheck by our office foroe.

LABOR DEPARTAENT

The Chisf Time Inspector arrived at Camp Robinsen on the moming
of October 7, 1940, and A&t this time seweral Mundred men were at work for
the copntracster. Our offiece and field force was only in the making wnd wa
were unprepared to make & pre-audit of labor payrolls at that time, How-
aver, smployess wersa put in the fisld s quickly as possible and feur chacks
ware made daily, A Fost=Audit was carefully made of payrolle up to early
Hovember and bepinning November 6, 1940, & pre-audit basis was reached and
mainteined to the end of the projects AL the peak of construstien nearly
10,000 men wore boing paid off in & poricd of three=hours time on Saturday,
as at the close of the previcus Wednesday. This placed ovary omployes's
check in his hands in two and one=half days time after the oloee. ol the

work week., The General Conirmctor's payroll fores worked thres eight-hou?

shifts, utilizing equipnent which prepared the checks, 014 Ags Security

card and five ﬁﬂP’..‘! of the F-j"rﬂ"ll &t ona Q,Ptr"tinn. i chack I-S.Eﬂ.lt'u-r.

y




machine was used In sipning checks and a chesk protectopraph was ussd to
parforate oheokss Approximately 160,000 checks were lssued amnd distri=
tuted to the smployess on this Jjob and sll employses claime ware glven
Just consideration and Lf after oareful investigaticn it waa ballieved an
employse was entitled to an adjustment he received same,

TOOL AND EQIIFMENT DEPARTMENT

The actual organication of this department was deferred until
the arrival of the Chief Teool mnd Equipment Inspector Oatober 23, 1840,
Upon hie arrivel the initial step was o izmediately place an equipment
numbar gn every plece of rental property ms a futures reference or identi-=
fication pumber, There were approxisately 2,100 piesces of eguipment on &
monthly réental Hmela im additiem to approezimately E800 trucks which were
oo &n hourly taasls. A large number of these trucks worked night and day
which necessitated fleld shockers belng on the job a full twenty=Cour
hours per day to make poricdic checks mnd make sure that all equipsent
was actuklly rendering walus received for ths full time which was baing
turpned in to the credit of that particular piece ol equipment. It waa
equally important to determins that this squipment was actually being
utilized as well as it was to detearmines that it was on the reserwsticn,
Contraots had to be drawn and approved, mothods had to be arranged to de=
teraire the cost of repalirs and sonstant attention had te b exsrzised to
determine that property of all types, especially that of small units were
not baing carried away from the project, This department audited all

rental rolls praparsd by the Gensral Contmactors and was able to approve



or disapprove the smounts submitted from date scoumulated by this depart=
mant,

TRAFFIC DEFARTMENT

As of Octobsr 18, 1840, the Chief Trafflc Inspester arrived at
our office to mssume the responsibilities of this department. His firet
problem was to get intc the propsr rbcords the arrival and departurs of
all car shipments for the purposs of determining any poasible demurrags
that may have scorued, It was also necessary to check all freipght bills
whather mallroad, express or truck, with Eills of Llﬂiug and adviss the
General Contmotor of incoming materials.

A most afficient record was sstrblished for this department in
that there wersa 5,041 Creight ears haulad inte the yards and not a single
dollar of demirrage was allowed to mccorue, In additicon to the materisls
reacaived wia mallroad there ware thousands of loads recelwed by truck,

FERSONKEL

Authority to empldy the Admimistrative Assistant was granted
October 11, 1540, and at that time an appointment waa made, The new ap-
pointes assumed his duties on that date and Immedistely started neg o=

tiations with the Civil Service Commission te furnish, frem thelr eligi-

ble reglister, peraconel for the Field duditor's OUffice, HEs wam sdvised

that no eligibles were available and was suthorized under Zec, 4. Civil
[

Bervics Bules VIII, to appoint any suitable qualified persons +o fi11 the
positicos peooded.

10




Applications fer appaintment wars reacelwved on Clwll Sarvice Form
576 mnd each applicant wmas porsopally interviewsd befores deter=ining thelr
gqualifications and fiteess. The original sstimate of perspnnel reguirsmsnts
wha ninety seven (97), From Ostober 16, 1940, seventy sppointments wars
mads to £111 noesded poarsconel in the Alfferent departments. A tetnl of coe
hundred elghty one (181) employess wmere working in the Field Aunditor®a Of=
fieo for the perlod, December 16 through Decesber 31. Te date the parsco=
pal has been gradually redused and thers are now pinsteen (18) perscns
amployed,

Regquisiticns for offlace supplies, equipment, snd forms which
wera mads to the Jensral Contractor and to the War Department wars issued
whan pnaesded and the cost of such was kept at = minimmum.

In alosing may 1 say that through the bonds of husan understand=
ing may we weld together a national unity of friendship and loymlty that
will bear the fruits of peace or victory, This is the goal for which we
are all striving and are putting forth so much effort, togother wikth the
unknown sacrifices that may bse made by our male cltirens who maks up an
LAroy of Defense,

In leaving Camp Bobinscn I wish to take this opportunity to
thank all of thoss who have so graciously assisted me, to express my kp=
préeaistion for the sany friondships galned mnd the acoperation given me
by the perscnmel of the Copstructing Quartsrsaster's Offlce, ths Gansral

Contraotors and the Architect-Engineerss, I leawve with smalice toward mone.

11
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BLACHK & VEATCH

., Buasn = EONSULTING ENGINECRS
A TE B RS AT A
EANSAR STy, MO

CAMP JOSEPH T. ROBINSON, ARKANSAS
March 15, 1941

FRM 1 Arahitect-Enginssrs,
Cemp Jossph T. Robinson, Arkansas

TO: Constructing duartermaster .
Cazp Joseph T. Robinson, Arkemsas

SUBRTECT : Completion Report of
Camp Jossph T. Robinscn, Arkaosas

We are submitting herewith ocur Completicn Report on tha
ecostruction of Camp Joseph T. Hobinscno,

Thie report gives the methods and details of construction,
together with the liste of saterials used aod tha cocet of
Bama.

Irawlngs covering the wvaricus phasas of ths work are also
attached,

Vary truly yours,

ELACK & VEATCH
Architect-Englnears
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COMPLETION REPORT
OF ARCHITECT-ENGINEER ON THE
CONSTRUCTION OF CAMP JOSEPH T. ROBINSON, AREANSAS

INTROTUCTION

The Engloneering Contract covering mrchitect-snginesr aervices
for Cemp Joseph T. Robinscn was eaxescuted on Septexber 9, 1940,
The architect-enginesTs wore instructed verbally at the time
of executlng the comtract to procesd imemedistely with the pra=
limioary engineering work at Ca=p Robinomon.

Acting on this authorization, the architect-snginesrs ment
kEay men from thelr home office in Esnsas City, Missourl, sose
of these meén arriving at Camp Robloscn oo the same date that
the contract was signed.

officinl notificaticn to begin work was lssued on September
2, 1540, as follows:

=pES 51 2 EXTRA GOVT DL - PT LEAVENECRTY! EARS 13 11504
BLACK AND VEATCOH - 1540 SEF 13 W 1 12
4706 EROADNAY -

ENCINEERING CONTRACT NUMEER W SIX OKE TEN QM E.:EH
Eﬁ'ﬂ CAMF ROBINSON DATED SEPT NINE !‘lIrETEEH HUNDRED
FORTY FROCEED WITH ®WORE IN ACCORDANCE WITH TERS
CONTAIRED THEREIN STOF ACFNOWLEDCE RECEIFT OF THIS
ADTHORIZATION BY LETTER TD EE SENT LDIRECT TO THE
CONSTRUCTING QM CANFROBINSON LITTLERCCK ARK C 43 MM =

GREGORY QMG WASHINGTON DC 1201p™

1940,

The above communicetion was answered on September 13,
as follows:




Septecter 13, 1940

The Comatructing Quartermaster,
Falted Statan Army,

Camp Robinson,

Littile Roek, Arkansas.

Dear S5ir:

In accordance with the instructions contalned in the follow-
ing quoted day letter we ars acknowledging recelipt of the
euthorization to proceed Iin accordance with our contract for

work at Camp Robinson.

PEET 8] 2 EXTHA GOVT DL - FT LEAVENJORTH EAMS 13 118504
BLACE AND VEATCH = 1940 SEF 13 PM 1 12

4706 BROADWAY -

RE ENCGINEERING CONTRACT FUMBIR W SIX ONE TEN M DASH
ONE CAMPROBINSON DATED SEPT NINE NINETEEN HINDHED
FORTY PROCEED WITH WORE IN ACCORDAMCE WITH TERMS
GONTAINED TAEREIN STOP ACKNOWLEDGE RECEIPT OF THIS
AUTHORTZATION BY LETTER TO BEE SENT DIRECT TO THE
CONSTRUCTING QM CAMPROBINSON LITTIEROG ARK C 43 HM -
CREGORY QUG WASHINGTON DS 1201p"

pur organizaticn i3 already loeonted st Canp Roblnsco and has
the Decessary engineerliog work und erwey .

Yours very truly,

BELafK & VEATCH

EY: E. B: Black (Signed)
I.E-I B, Biﬁulf:'

EHB :F

Co - Mr. A. V. Ferry



SCOFE OF WORE

4.1 GEERAL: The sogloeering work consismted of the layout,
design, and supervisicn of all construction necessary for the
proper housing of the 25th Divisicn, consimting of four regl-
=ents of infeantry, one reglment of heavy fleld artillery, tws
reglmenta of 1ight field artillery, cne reglment of engloeers,
division of apeciml troopa, 3G5th Ddwvialon Headquarters, cns
quartermaster regilment, one medicel regimeat, the 153rd Infantry
Regiment , and a 1,000-bed hoapital on a 1,500<bed plan wae alas
imaluded in the original Isyout for Jamp Fobl nson .

The work in conaecticn with thie housing alse ineluled proper

warshousing for this unit, together with all utilities imcliud-

ing roads, rallrosds, water supply, water distribution, sleatric
distribution, gas distributicn, sewers, seawages disposel plact, !
ond the proper cemp layout for all of these unitas.

After this criginel layout waus cospleted, additional units were
atided to the camp, locluding housing for m Fepl=ent of combatl
sogineers, a BO0-man Reception Center, cone signel company (Fhoto),
and a detmchment designeted as Station Uverhead Troops. Also,
ineluded in the work was the rehabilitaticn of the old National
Guard area in the east end of the éamp, for the purpose of houa-
ing the Corps Area Service Command troops.




. LOCATION AND GENFRAL WEATHER CONDITIONS 4

B.1 LOCATION: The site of Camp Joseph T, Fobinosop is op & rolling platesu
in the foothille of the Ozark Mountains, approrimately six miles by road
morth of Littls Rock, Arkansas, It is built oo the loestion originally nsed

by Camp Pike during the World War. e
B.2 TRIERATIHE: Over a El-year pericd the highest temparaturs resorded
was 110°% oo pgugust 10, 193&. The lowest was =122 on February 12, 1899, The
averages yearly maximum was 71.3%:; the average yearly miniommsm was 52,.2°,
For 1540 the highest tesperature recorded was P62 on September 9, the lowsst
was 0 oo Jaouary 19. The average sazximam for the yeaxr was £3.39; the aver-
age minimis was 51.3°
5.3 PHECIPITATION IN INCHES:
Over 6l-Tear Feariod For 1940
Avarage Yearly Total 4T .51 .66
Oreatest Intenamity oo Record:
S Mipute Duration 0. 60 .48
10 n u 1.01 0.65
15 - = 1.5 0.75
a0 - - 1. 82 0,85
1 Hour . 2.42 0.B4
2 = = P 128 ,
4 " " 9.88 1,846 ]
5,4 SHOWFALL: Average yearly snowfall for SE-year record was 4.9 inches. ..!!

Greatest soowfall in 24 bours, 12 inohes Jamuary 17-18, 1893, Total soow-
fall for 1940, B.8 inchas.

5.5 WIND DIRECTION AND VELOCITIES: Aversge hourly velocity for 6l-year ra=
cord, 7.4 miles per hour, preveiling direction mouth, Average hourly welooity
for 1940, 8 miles per hour, prevailiog direction south.

Highest veloeity for 6l-year record, 49 miles per bour in Juane 1915, from
porthwest, Higheat velocity for 1940, 3 miles per bour January 14, from
want. 2

5.6 HOURS OF STISHIME: . Total hours of sunshins per year for 47 -
2,834 percant of possibles, 63. Total hours of sunshins for 1940, B
percent of posslible, 62,

5.7 DENSE FOG: Averags nuzher of days per year for 48-year
walling dense fog, B. Total days of pravalling dlu.ﬁtq.‘_.{ﬁ;




TOPCORAPHEY AND LOCAL S0IL CONDITIONS

6.1 GENERAL: The plateau on which Camp Roblinson le eonstructed waries
in slevation from four hundred sighty five fest to six hundred feet above
gen lavel. Extending along the southerly and weaterly boundary of this
gita is n steep slope varyiog from cone hundred fifty feet to two bumired
feet 1o height, with aharp ravines penetrating it at fregquent ioterwala,
The stream beds are usually Adry ezcept during times of heavy ralofall.
Tha sides of the ravines ars dssply ipdented and weathersd. The drainage
of this slope is in & southearly direction and toward the Arkansas Rivear.

{n the north side of the platesn the ground slopes dowm gradually to
Five Mile Creek, which has its origin near the nortbwest cornsr of the
capp alite and winde in a meandering courss to the sasteln boundary. From
Five Kile Cresk the ground risss gradunlly in a northerly direction.

The sntirs ares occcupied by the camp is rolling, varying from gentls con-
formations to sharp ravines. Throughout the ce=p there are few lavel
arens and outeroppings of rock are fregquent. The ares was coversd with a
dense growth of poat ocak, black oak, fack cak, sweet gum, apnd sany varie-
ties of hickory.

The top scll im composed of loam baving a thickneas of only a few lnches.
Balow this lcam is & red clay cverlaying shale or rosk. The total depth

of elay and top Boll waries fro= & few inches to thres feet over most of

the gamp site; two fest beling about the aversge depth from the surface of
the ground to shale or rock. Fowever, in some capes thers may be a depth
of as much ae aix fest to the top of the shale strata.

The berring capacity of the scil bas been used ms mpproximately two tone
per aquare foot for foundaticms for bulldings or strustures. Thie 1m a
wery ccnservative figure amd in most locations, If a high beariog capacity
wares regquired, 1t would only be fesessary to axcavats to ths top of the
shales or rock for a structure requiriog a high beariog capacity.

During paricds of extended rainfall the water peostrates the top scll and
clay into the sbale formatiops and will follow this formetion on down io-

to the rock formations below, mo that the ground wmter level variss with
the seasons of the year and the Amsunt of rainfall.

Dus to the contour of the ground, rainfall run-off is comparatively high.
The elay overlaying the shale or rock le relatively impervicus and prl'"“"“
any great amount of pereclation.

Drawing No. 6110-403 attached to this report shows the general camp 1syou*
and gontours.




ENGINEERING CROANIZATION

T.1 GEMERAL: The englosering cootrast covaring Arshitect-Engineer sarvices
for Camp Roblnscon wae sxzscuted September 3, 1%40. A number of tha sogioeser-
ing perscsnnel arrived at Casp Robinson oo this same day.

An orgmilzmtion was set up, having the architect—-sopgl oeer reprassntative in
charge, with principal assistant sogiossars in charge of esach diwision of the
work io the fleld, and a chief deaigner in the office in charge of all de-
algn work.

7.2 FIEID ORGANIZATION: The divisiocns of ths woerk 1o the fisld conminted
of staking, roads, rellroads, water supply lioe, water distributicn, elee-
tric distribution, gas distribution, sewsrs, sewage dlsposal, and Buildings.
Ench principal assistant sogioesr 1o charge of thess warious 'ph.u,.u.aa of ths
work had the necessary field parties and ipspectors under his Jurisdietion
to properly supervise and inspsct mll eonstruction work. Additicnsal inapac-
tors apd field parties were added from time to time as the work progressad
asd thelr services becams Deceasary.

The principal assistant englineer in charge of staking had charge of all atak-
log eraws cp gemaral surveys mod the staking of buildipge and tents through=
out the camp. It was his duty to keep these field crews organized and dis-
ratchead aach day to the locstiocns whare thelr services ware requirsd 1o order
to kesap the necessary stakes for buildings mnd tents ahead of the contractor’s

forces.

As & ruls, sach principal assistant engineer in charge of utilitiss directed
his own staking crews while the work under his jurisdicticn wae being started,
and during the progress of comstructlon,

7.3 DFSIGH ORCANIZATION: The dssigning portlion of the work was under the
direct supervision of the chief designer who had upder hias Jurlsdistion
eagineer-designers in charge of each phese of the work, the diviaicos of
which meres mich the sace as thoas in the fleld.

The design for the camp layout, bulldings, estimates mnd utilitles, pressnted
s proble= of em unususl nafture. The average constructicn project allows
pufficisnt planning time to efficiently man and organize ths planning arcd
sati=ating work with a small parscnnel, some of whom move from one phase of
plonoing to another, with estimtes following design work as a final step.
[ue to the time slemsnt in which results were expected in days iostead of
woeks, and in meny cases, ip hours instesd of days, an entirely Aiffarant
ard highly specinlized crganizatiocn was reguirsd,

The original office design porsomnel with which the work was started was
emall, some eight men., Howsver, this parsonnsl formed the nucleus and the
ipdividusls were for the most part the key men in squad organization as the
work expaided to meat desmmnds.



The firat division of the dsalge organimation to crystallisze and go ints
mation was the layont and sstimate ssction. This work was basdlsd by two
desimmers and upon these men, alded by advice from principal assistant sagl-
meers and those 1o charge, foll the probles of settling upon m camp layout,
handlimg prel iminery sstimatss and anthorizaticons, asd formulating a work-
ing map of the aresm. TDus to the continucus process of change and snlarge-
mont which followed throughout the time of comstrustion, this first sguad
coptinosd to fanctiom through the entire period of construsntion.

Tha next group which went into sctlen follewlng the formatiom of m tenta-

tive map of the camp, was the ntllity sguasds, These were divided into
mochanical, slesctrical, Buildisg, gas, water, sewers, sewage disposal and
watar supply. Ons mAG WAE pll.d-llﬂ in :hi.l‘ﬂ of sach of the above divisions of
desligm mad drafting ald war asslignesd to Belp and when posalble, the key deslige=
ars wors glven & persanent squad to conklows throughout the job., Ontelda of
Eay man, it was found difficult %o obtain men with sufficisnt axperisnce in
any one lime of mtility work to clals specialigatlion, amd 1t was necessary to
trals men whose sxpsrisnce and aptitude fitted them for the work regquired by

s partlcular ntility deslgn.

Durlng the paricd of camp layout plasning, ths utility laysuts wers necessarl-
1y beld up for several days. Advantage was taken of the tims allowed by pro-
cesling lmmediately with the deslgn of the water supply lioe from the City of
Littls REock to Casp Boblnson. Eey men origlpoally sogaged in this work later
separated to other lndividudl sesignséntis, #xcept one man who becams respon-
aible for plana Al satimates in this coamsction,

The electrical distribution systenm deslgn was 1aid cut in & prelimicary way
by design men on the ground. Folloawing the layout, mn electrical snglossr of
ecasiderable sxpariencs from the Architect-Enginesar'a homs office was bBroughb
im %o check and afdrvise. The latter check was carried on over & perlsd of
weaks and included the preparation of & preliminary estimate of cost., During
the final drawings of plans, the office odrganizatlion included & principal
asslsgtant snginser in chargs of fisld and office work, mn electrlical designar
who bad the respoaslbility for the detall deslzn and drafting of plass, and
aspisting draftemen to sxpedits detalling &nd tracing of plans.

Mechanical deslgn proceeded from the outset of casp work with the layout,
eptimiten, and denlipgn reguirsd io conssction with the hoaplital system and
boilar hoass, and wechanioal equipsent for heating and for kEitchens, This
squad was organized with a mechanical designer in charge, who undertook the
deslgn in coonection with the hospital boller plant, & designer apalgned &9
building equipment, & designer for bullding heating, and assisting draftesst
for detail plans and tracing. The mechanical designer in chargs ales undsr™
took deslgn work in connection with the gas distribution system subsequent ks
the origlnal layout work.

The bullding work was handled by an architecturasl designer. Flans for """",":
ard cantonment buildings were to be furnished by the Quartermaster ﬂtﬂ"ﬂ‘
office, tut 1t was soon evident that a great deal of bullding planning "Lr
special nature was required. Draftiog assistance was provided with anot

N
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architectural deslgner who alss Eelped with the heating and sstismting for
buillding woark.

Sewags Adispoanl was handled by & designer with the original fonctionsl 1lay-
o2t and prelimicary desipn under the advice of & principal sssistint enginesr
from the hose offlce. Subsequant structural and hydreanlic design wes dones By
the deslgner in charge, with the assistance of detall men,

Sewara wers handled under ths direction of & principal sssistant sngzinssr wha
alwo was in chargs of fiesld coostruction., The deteiled design mnd drafting
for sewera was dopes chiefly by ocoe desigoer, with drafting sssistancs.

Roads wers handled chlafly by the fleld. EBtaklng and placning was dons in
the field. Frelisioary profiles &nd grades were run on all roads and plotted
in the office. Flans were drasn for the highway tie=1in on the old Rifls
Bange road, incloding several bridges and one deslgner was dstalled to hasdla
this work.

The water distribution system was 1ald oot umdsr the direction of an snginesr
from the home affiee. Work was then carrled on by ons deslgner who mads all
detailed layouts, with drafting ssaistmacs,

The gas dlstribution aystem had ths sase origin and deslign as the water distri-
butien, but was later handled by s mechanical saglnser with a deslgoer in
charge of detailed layouts, with drafting sssalstancs,

landscaping wan originally laid cat by Mr. L. ¥. Sherldan, Comsulting Land-
wenps Architect, sngaged for thls jrarpoass, whose detalled report ls & part of
this Completion Repoart. Detalled layouts wers worked out by Mr. Sheridan dur-
ing the early part of the work., The inked tracings were made in the drafting
room, As well as nussrous revislons os the work progressed. This work was
hacdled by & deslgmer draftasan who was responslbls for the drafting of the
plans.

Storm sewars woare orlginally dssigmed in the office, checked and ballt in the
field, anod the plans completed and revised by & desligoer draftasan under the
direction of and with the notes from the fleld,

A f1lipg, printing and supply department was found Dacessary as A tremsndcus
volune of plans, standard and specisl wes requirsd. COne man was asasignesd ko
this work mod carrled it through to the completion of the project. To glve &
paagure of the amount of work invelved, over savanty-fiwve thoussnd bluos priots
ware provided.

The deslgn work, including plane, estimates, reporte, spacifications mnd uunl-
mapdations of letting of contracts, was carrled oo under the direction of the
chief designer. The organisation sngaged in deslgn dutiess warlsd in sosbar,
but averaged abrut twenty=five =an. It was the object, in organising thils H:h,
to delagate detailed responsibility to one man in charge of each division of
work, leaving coordination, coatactis with the comtractors and the l}q“.mﬂ]l
Guarterzaster's office, correspondence of general naturs and policy, in ﬂ-




hands of the ehisf dealgosr. The organization worked Yery smoothly conmider—
log the press of time and unusual requirsmsnts msde of the numbsr of man

fovolved.

A chart showing the Architedct-Engloear orgacizaticn is attmchsd

to this report.

V.4 BSCOFE OF WORE BY OFFICE ORGANIZATION: The work carried oo under offics

sogiosering was sub-divided as follows:

(1)
(2]
(3)
(4]

(#)

Design and drafting of plans.

Writing of specificetions.

Fraparation of sstimmtes of costs.

Recommandationa for letting of contracts for
squipment and materials.

Reporta.

Preparation of sjuipment liste for kitoben,
bospital, plumbing, fire, &ta.

Checking and approval of shop drawlngs.
Correspondence, arpediting, and correliation with the
Constructing Quartsrmaster, Ceneral Contrastor, Camp
guartearmastear, and Engineering field foroea.
Frionting apd bandliog of plans.

Emch of the above divisieons will be discussed briefly.

(1)

Uodar "Design® was included the detailed design of the eamp lawouk,

and the desipgn of utilitiss, including sewsge disposal, water supply, hospita
beating plant, gas distribution, electric distribution, water distributiocn
and roads. It alsc ipeluded the deaign of special tuildings and alteraticam
to standard bulldiogs. Approzimately two hundred and fifty standard size
plan drawings were mmde for the job., These sheets were incorporated in the
plans, although many other studies wers made on the standard plaos which werse

oever locorporated io epscial drawings.

(2)

Specifications wars requirsd for the purchase of all materials. As

far as possible, standard specification refersnces ware ussd, but a largs par
of the specificaticnes for utllity materiale and special equipment was wrltten
by this offiece, Specifications furnished by the War Department ecosisted of
Standard Housing Speaifieationa, Clvil Enginsering Specificatisns, Temporary
Bouaing Specificaticn 1700-E, Standard Fower Enginsering Specifications, aod
binders of Federal Specifications for materials. The Temporary Mousing Specl
fleation 1700-F wns used as much ms possible as were mlso the Civil Englofers
ing and Power Specificatiops., It was Important that ppecificaticns be made
a8 simple ms possible to aid in resdy purchase im m rapid fire ers of purdhas:

ing apd that apecifications be conaistant with the plan for a fiv
of housing, An engineering crganization 1s likely to be guided by 88

-year 1if®
ot by ndﬂrdl

Government specifications snd good practice from ciwil 1ife. The results

not earefully watched, will be gilt edged but very expensive job, and ® _
eorrespondingly slowly put-together pisce of comstructicn. Oun the OBET d
it was nscessary to maintain good eonstruetion eonsfstent with pollel:

(2)

sk
Estimates of costs were required from the outasst of the ::ﬂ'fith "

ington msked for an early estimate of cost on the project and fol

i, [
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ateady series of requests, particalarly in regard to the cost of otilities.
Estimates wera prepared of cost indieated for the construcstion of thass
atilitisa. As the work advanced and msthods of mork wers dmtﬂiﬂ‘ im
which %tims was the primes factor and cost was apparently consldered of sscond-
ary importacce, sstimatan wers looressed to mllow for the .p.ud. with which

the mork was to be done and mllowing for the attendant increass in cost to

be sxpacted., It was found, however, that the ultimste sost of ths work great-
ly szcesdsd the contemplated coat. The estimate of coat of Decamber 15, 1940
of §7,873,000.00 was based on a detailed study of costs on sach utility and
the bullding work. HFowever, when tha coat reached Elaven and One-fourth
Million Dollars mat the élcse of tha work it was obviouns that pormal methods
of estimating fell far short of ths trus cost of the work. The type of con-
tract lovolved and the lack of cost mecounting records on the part of tha
contragtor made it diffioult to determioe mctual coats prior to the job comple—
tion. The ovarrun of the sptimates was an ipdictment of the fizsd-fes mathod
of doing work, since the comtractor's respomnsibllity becams ons of complation
withio specified time, and not of control of cost.

Humerous phases of estionting were required. Beaides estisates of cost and
for design, it was necessery to astimate coats of All manner of revisicos of
tulldinges and utilities to =measure the Talues of recomoendations from mll
BOUTCHE.

Estimates of time required; schedulas of ccastruction for sach phass of the
work, and weekly detallsd esstimates of progress, wers all ineluded in tha
cétizating proble=m. Io the Tipal analyais, It was decided to attempt to for=
nish, with a field check from all reliable sources, an estimate reflscting
the actual coat distributico of thes job. This sstimates took into account
agtunl total labor paymoll, material purchassd, esquipmsnt reotals and othar
costs as pald, With the edvent of Goverament accounting control methoda, a
Eroup was sat up to haodle this fioal report satimate. This satimate proved
to be a difficult task since the Engineer's office was dependent upon the
Auditor's and Contracter's office, both of which were very busy aganslas, Tor
the detailsd recorda. Difficulty wae snsountersd in gettiog proper pagroll
separation, particularly for the sarly portion of the work, aince coat control
methodas were oot sstisfactorily established for sooe tise after construstion
was under way. An estimate, representing a great deal of atuly, was finally
eo=pleted, This eatimate, which im & part of this report, is probably as
pear B true study of ths jobs costs as will ever be avallable.

(%) Tnder *Recommendaticns for letting of contracts for equipment and
materials® the burden of proper selection fell upon the snginssring office as
it should.

At the outset of the work, eguipment and materials were being purchased at the
discretion of ths contractor, under spacificationa by this offics. Under this
method of operation it was posaible for the contractor to misinterprat the
specificationa, Under the press of & progras requiring the utmost in speed,
decisions were made hastily mod without sufficient techaical insight and kmow-
lotge of desipgn detalls, It was requestsd then, that no squipment be purchased
without appreval from the engimeering offics, and all abatracts af bida wers
foraarded for sxamination mnd recommeadstions, This ooe phase of the work




proved to be a sizables underteking. As meny as fiftesn reoommendaticss for
award wers mads per dmy at the peak of the work and several englnasrs ware
kept sntirely sngaged on this work. AS a result, however, the materials and
sjuipsant salection weres under ¢loss suparvision and the Coveromsnt was im-
sured of materiale somplying most nearly to specificatlion require=ente. In
selesaticnm of bide for award of contract, the primary commideration was sub-
stantial somplinnse with specifieations, The sssond copafidsration was coat,
and the third was ti=s of delivery. As the work oeared compleaticn the latter

item beceme of prims lmportence.

() The affice of the Construeting Quartermaster mads uae of the Engl-
nssring office as an adviscry agency on techoleal guestions and ia studies
requiring detalled reports to fornleh ioformatico for which to justify or de-
termins certaln actions, There wers alsc a tremendous oumber of requeats by
Washington for every ilmaginabls form of dats regarding the work. A groat
deal of repatition of sffort was caused by the latter reguiraments, since
often substantially the ssme information would be asked for by two distinet
scurces, but in aufficiently different detail to require completely new set-
ups, o0 the sama work. Apparsotly dus to the rush of the Defense Frogram, &
lack of correlsticon om such informaticon existed In Washington.

Another pource of trouble was the fact that Procuremesnt would handls certaln
items of purchasing at times after the items wars Blrendy purchansd and om
the ground, mnd agaln when the particular itema wers not reguired for the
Camp Roblnscn work at all. It mas wery difficult to get detalled informa-
tion on iteca purchased in Washington s to supplier, with coat, speclflca-

ticos oo iteme, mnd roughing i dimensicna.

(6] The preparaticn of esquipsent lista for comp bulldings, including
the hospital, wos sssential. The contractor had little inforsamtion omn equlp
ment and sapsaiffcations, and plans were indefinite in m grest mnoy casss, af
to items to be furnished. The lists itemizing each item of equipsent and
specification refersnce wars furnished for kltchen equiprent, heating egquip-
ment, plumbing Cixtures, and fire fighting equipment, The preparation of
these lists, the corresponience, and supervision of these ltems constituted
A& full tims pcoupation for an sogioeer speaialized In this type of work, aod
often severel were required to handle adeguately the demands for Infommation

on these aubjects,

{7) Shop drawings wore required on such items as mechanical and other
equipment for the hospital heating plant, the sewsge disposal plant, the cold
storage plant, bakery, megmzines, ordnance shop and many other structures nod
ite=a of equipment.

4 ipstalle
Awlizary An !rﬂ-l:.l'!l'ﬂl!‘ll

(B} Correspondesnce, the expediting of purchasing,
“f'l of=

tion of materials and equipment, and the business relations apd corre
with the sontractor's purchasing forces, the Coostructing Quartermast
fice, and the Casp Quartermaster®s office, all fell within the scope of

office deslign orgmoization.

The correlation of the differest englosering units functioning, 12€
proper usderstanding of methods and time required, was an important Lere 83
the work, Oo such projects where speed of acticn is sssential and ®

= 14 =




organliation of thousands of men are at work , the telsphons, persomal oom-
tact, nod correspondence work of the office sogineering fores is & vary im-
portant fagtor in proper results and understanding smong the work forees,
The office acted &9 & clearing houss om mll mannsr of regquests, complaints,
suggertiones;, =md applicationm.

{#) Bailding plaoe wers furnishsd by the Quartermaster Genaral®s offics
for the standard camp bulldinge. These were furnisbed in the form of Van
Drke cegative prints of drawlogs which were blue printed locally to supply
tha demand for construstion drawings. Thess drawings numbarsd saveral hund-
red which,in sidition to the drawings produced by the snginesring office, and
the revisions which poured io from the Quartermaster Censral's office, rasachad
a filing total of mearly a thousand drawings. Prints were furnished to thas
contractor, the Initial crder being twsnty sets, aight sets to the Construet=
ing quartsrmaster®s office and five aate for the local engloesring ues. At
the ocutset, this demand for prints was a sericm burden to the local printing
facilities. Printing machioes ran long houra ssven days a wesk to supply the
thousands of priote regquired. After the initial orders,; It was found ia a
great many types of tuildings where the number of buildings was sonsiderable,
that more than fifty scts of plans ware rejuirsd to mipply auffisient asoples to
the many erewa anghaged oo the same type of work. A8 the work prograssed, a
great many revisloos to the standard drawlngs were recelved from Washington.
In the esrly stages of the work, ap affort was made to incorporats thess ravissd
drawings in the plans in eirculation. In many instances this reguired that a
elogle revision consisting of a notation change in the drawlng, reguired over
cne thousand prints to make the substituticn im the plans in circulation. About
this time 1t was decided that the changes required by a revised drawing would
raquire substantial ebapges before a substitution would He made. It then be=-
came the duty of this office to check the many revised standards constantly ecm-
img through from Weshington to decide if changes should be incorporsted. The
smme study was reqirsd for apescificomtion changes and the Bames poliey :I.'I!:l-nl'_pﬂrl-*
ted. If work was advanced to the stage whers pew construction would bave to ba
revised to allow the change, the changes were oot oade unlesss imparative. He-
commendnticoon were written to tha Dnhﬂt.tu:tiq fuartermastar in swch aass of
the atatus of such drawings and spscifications.

Dus to the nature of epgineering quarters, in temporary wood bulldings, asd
lacking adequate Tire protection, a policy was sdopted whereby megatives of
drawi pes, though only pertially complets, were made and Ciled in & Tfire-prool
vault im Iittle Rook., In cose of fire, due to thie pollery, the Job record
would harve been substaotislly up to date and repreductions of drawings would

hove been possibls,

7.% ESTIMATES: Estimatas were required from the outset of the work. The Of-
fics of the Quartermaster General furnished an initial estimate spproving car—
talo work, The interpretation of this approved work and the subssquant layout
of such items paturally fell within the afforts of a group whoss membars be-
came familiar with this phase of the work. Subsequent supplements %o the
original estimate wers soco issusd and the compilation of oumercus sstimates
setting out particular phases becams a constant reguirament.

Feeping afequate records of suthorization and appropriaticn of hm‘hﬂl
for construstipn becams more and more difficult as time weat on. Eastimates




The cost chargeable t0 contractor's overhead was ohtained from the Field
Avditor, Engloesering costs wers obtalnsd from the Archltect-Enginesr's records.

The fact that the Engineer's estimates, ootably the ona of December 15, 15“
of £7,B73, 604,00, were sxceeded, Bs wia indicated by the final sstimated cost
of $11,275,691.65, was dus to ssveral causes.

Itema added commtitute & total of approximately ocme million dollars. The
balanca of the overrun, about . - 1u.'1-l:| 000,00, muat Ba chargad to Dathods of
dolng wark under the f'i:l:urd.—.l'ul contract such as aristed on tha l:-.q: HEohinaan
work., There are some cootributing factors such as sxcessive overtime hours
worked by plusbers, rolatlve Ioefficiency of labor during peak rosh, and Ais-
grganigation resulting froe changes iu schedoles of 'b\l.l.lﬂ.ln:l to ba cﬂnplit-d..
which are sxtenuating clroumstances.

Foweaver, the above pointe are not all alléwable as a logleal reason for aunch
an overrun. The great part of such An overrun in unexplalinable and =ast be
charged to the method of workling. The contractor kept Littles or ne record of
rumning coete of dolng the work., The Englneer's offlce was aware of condi-
ticne buat was not glven muthority to contrel the coet sltuation., Ths mommting
epticate, as tine wemt om, wan the evidence of the lack of comtrol, ths eax=—
tent af which was mot svident until the close of the work.

A complete system of cost acecunting should be set uwp by the contractor at the
gtart of any vroject, under the supervisicn of the Conmtructing Cuartsrmaster
and the Architect-Englnesr. Cost accounting 1a the only mathod by which coab
control can bBe kept, and to have econoey in constructlon 1t is an mbaclute
necesslty that the cost of the work be koown at all ticesn, oo a fixed-fes com-
tract.

7.6 ARCHITECTURAL AND STRUCTURAL: Am stated slsswhers, standard plans wers
furnished for oost of the caop bulldings. Some of the structures which wers

denlgned by this office arst

Financae Enilding

Third Echelen Motor Repair Shop
guartermaster Administraticn Bullding

Talead ing Docks

Laboratory Bullding for Sewages Ddaposal Plant

Cther architectural design reguirezents conslsted, for the =most part of revi-
piosns to standard or existing layouts. A few of the tulldings requiring such
dealgn revigions waras!

Cazp Adoinistration Building

Bullding Additisn for the Constructing Quartermaster
REecodeling of Bullding to serve as Canp Hsadquarters
Infirmary for Corps Area Service Command

Quarters for Engineering Cffice

Bemodeling of old Magazine Bullding for Elgnal School use
Werehouss Hevigions for shelving

Becreation Bullding revislons t0 inmclude toilet rooms
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Ordnance Warshouses = Office apace and other space
regquiremsnts.

Ravislons to A-10 pdsinlstraticn to includes Fost Exchanpe.
Termite Shield Requirsments.

Reception Center Heosiving Warshouse

Deaipm requirasants also ioocluded invesatigsation and provision for strustural
requiraments as well a5 architectural.

In such buildings as ths Cold Storags, Lavatories and the SP-2 Mator Repalr
Shopa, It was osceasary to provide frased comsrete floor ayeatems, where sub-
soil copditions would pot allow floore on grade without support. Structures
were designed for the Sewsge Disposal Plant. The hoapital hesting planst
building slso of fersd a oumber of structural design probless, sudh as the
aupport of amoke bresching, surge tank and feed water heater. A retalnoling
wall was designed for the parking ares at the bakery, along the rollrosd,

A eteady stressm of requests for changss 1n bullding of an architectural oatuTe
poured through the office from the firet week of construction in Cetobar untidl
well into Februmry 194l. These regquests waried fro= mizoer revisions such as
provision for elosets, tables, partiticme, shelves, and garbage can racks, to
entirely oew bullding layouts. A great many such chAnges were sventually ap-
proved and Incorporsted inm the work. Estimmtes of cost wers made with emch I
vision and a letter of transmittsal or recomsendation relayed it to the Con-
structing Quartermaster for approval. Under po clrcumstances was new work im-
corporated in the samp sonstruction without the prior approvel of the Conatrue
ting Quartermaster's office. In soms cases, Tequests were received which wers
mot felt to be sound econcsieally or structurally. Im sush cssse recosmenda-
tilona wore made, glviop technical opinion for such action as the Comstructing

duartermaster's office should see fit.

Early in the prograss of the wirk 1t was noted that the Bigh columma suppartisy
the bulldings due to the hllly termain, couplad with the skirtlor carrisd to
the ground lioe, presected a very great hazard Trom the standpolot of wind
loading. It was impractical to attempt to remedy this situation during the
early rush fto house troope prior to January 1Wl. Howsver, sarly in January,
after the initiel rush was over and trocps were in, a therough survey of tha
camp wns made to detersioe the requirements for elimioatiog the hAazard due to
the bipgh building plers when subjected to a wipod storm,.

A steel tie rod and turnbuckle eross bracling schems was developed which Towid-
ad satisfactory trussing of the columned supporting bave at a nominml &0 ot
This bracing was installed at an estimated cost of about twenty thousand dol-
lars, About fifty buildings were provided with wind bracing, an sverage Delgs
abore frade of four feet being taken as a criterion for minimum installation
Fegquirements,
Specification referecces wers furnished mmd, if need be, written foT ﬂ:t:i:”
n

arciitectural work, as required. In general, the 17CC-E apeeificatio the
Temporary, Housing goveroed, but there were considerahle {tems requirinf
writing of specifications to sult,




7.7 MWECHANICAL WOHE: The mechanical work on the project Alvided naturally
into aeveral distinct phases. Cone was In the work entallsd in the dsslgn of
the hoapital boiler plant and the beating system, which included drawings,
specifications, apd rectmmendaticfs for sjuipment contract awards. The sscond
was the design required for bumllding heating, leclwling plans, spacifications,
recoemendations for eguipsent contract awards, mnd material records for heat-
ing egquipment. The third division of the work was sat mp to cars for “ﬁlr
ment records and specifications for other bullding equipment, ineluding kitchen
squipmsnt, hoapltal sgquipsent, and plusbing fiztures. A fourth regquiresent of
the mechanical group was the dealgn, locluding slzing of smins, calcnlaticns
of pressurs loggen, and ipl:!f.'n:l-l-ibﬂl-, for the e distribotion syatem, The
mctonl detalling and drafting of plans af tha gas distribotion syetem was
carried on by another group. A4 fifth divisioo was the deplgn, check, spacifi-
cations, and supervisory work required for the Cold Storage Plant and Bakery.

ffnder the design of the hospital boller plint &nd beating system, 1t was neces-
gary to desiga all controls of auxiliary equipsent &nd plplog for the Boller
house., It wan alese found sadvisable from the topography of the boapital alte to
redeslsn the heating distribution syesten layout which wias provided as = stan-
dard plan by the office of the Quartermaster Osperal. The bollers for the
heating plant wara pm‘chﬂ-llld. in Washimgton. Two Lod Eorea Powar And ones DD
Eorss Power units wers provided, totmling 1100 Horss Powsr, and were to be coal
fired boilers, The first step by this office wis to recommsnd that gas burners
te purchaged for thess bollers, which was done by the Quartermmater Demeral's

Office.

Tae to the short time Ilntsrvening batwsen the arrlwval of the sngineering organ-
ization and the start of comstructicn, thers was considerable hasgte in ths pur=
chags of mechanical eguipsent and materisles for such items As the steam heating
pyetem, Specifications were written, materlal estimaties wore pade, and con-
tracts let in & pericd of a few days, in order that the work would not®be

delayed by delivery of sgulpment.

Heating sguipment for bulldings was specified by the engineers and purchased
through the general coptractor with the exceptlon of the forced alr furnaces
which were installed in the Adsinistration, Exchangs, Infirsaries and Hecrea-
tion bulldings, ns well as other spescial installaticns. Unwvented gas fired
gabinast type hemtsrs wers specifisd by the snginesrs and purchased throungh the
contrnctor for mess halls. Gas fired unit heaters were used for laratories

and shop bulldings.

The forced alr furoaces wers purchased by Mashington and sent to the job
knocked down mnd not desligomted as to locatiso, Casp Hoblomson 1 located in
the south portion of the sero degres zone an met up by the Office of the
Guartermaster General. For hospital heating, Washington had designed a system
taged oo the zero degree zone. Howaver, 1t wan later found that for camp can-
tonment taildings it was the intentlon, when the purchase of furnaces wan made,
to deaipgn the tuilding heating oo & bamls of the plus twenty degres zons. Thils
patter wos stralghteced out pricr to the installation of furpaces and thase
were ipstallsd ps fast ms they arrived &t Camp Boabioson. There was & shortage
in delivery of this squipment, and in order to provide for the troop arrival
the Tirat of the year, it wis necessary to install furpaces in bulldings whare
kent wapg essential, even though proper size heater units were not available,




Later, when the proper furnaces arrived, the original isstallations were
ramoved and the proper size ipstalled.

For spacial bullding design, by the Architect-Engloesr, heating requirements
were caloulated and subaitted for approval.

Ooe of the most laborious and Aiffisult tesks under the mechanical depart-
mont's work was the listing, specifying, and mllocesting of plumbing £ixrtures
and other tuilding equipment. Thers was very little data avallable by the
Quartsrmaster General's office for kitehen squipment and hospital sgquipmest
at the time the camp work was commenced. Jt was necessary that lists be
propared in the offices showing loceatlicns of Tiztures and squipment to allow
the contractor to rough in for the equipment and for the sguipmeat to be
purchased. In regard to plumbing, ths contrastor purchased , among his first
orders for materials, a large erder of plusbleg fixturss, This item was
purchessd fro= a list given to the contractor, which showed no allocation.
Flana and specificatione weres iodefinite in many cases as to what wons to ba
furnished for cartalin bulldings. A& great deal of study and time want ioto
the plumtdog lists of flztures. Eilitchen sgulpment lists were prepared fronm
apecificotiones and plens, and in many cases there was no informatiocn as to
source of the material asd whether 1t would be furnlished by ths Covernpmeat
or whather the conmtracter should puréhase. The same im true for the hoaspl-
tal aquipment. It Beoame the duty of this cfflee toc allooate items of equip-
ment aod to attespt to stralghten out itema for which me source definitics

wra aval lable,

A desgription of the problem of design for the gas diatributicn aystem will
ba desecribed under that hemdiog.

The cold storage bullding end bakery required special stteation because of
the apecial pature of the mechanical egquipment. The Installaticm of the l=-
sulating material, refrigerating eguipment, doors, tracks, and other ltems
mads & great dssl of detellsd work nacessary on the oold staregs bBulldiogs.
Ilocaticn of air ducte, wirlop requirementa, and ejuipment foundations were

alen items to be dedlgned.

7.8 DBSERVATION ON CONDUCT OF WORK FOR ERCINEFRING ORGANIZATION: At the owt-
et of the project, certain policies, which later werse proved desirable, =ena
as yot oot setablished. In the first weeks of operstion the exmct relatlico
of the varicus sgeocles oo the gpround had not besen defined. The initial prob-
lem was not one of policies and msathods, but on account of the Bhort time
allowed, was one of getting the work under way, Certain policies in relaticn
to plans, specifications snd letting of contracts, were established as the
work progressed. In similsr work certaln pointa should be brought out as
siggeations. Folnots will be smumerated below.

First, all utility material guantity estimates would be made up in the :“'”'
oeer's office and a tabulstion kept in summary form of all such nrdar: :-t
types of utilities. An effort should be made, a3 was in the mrkig&l: ti :!;l
to inelude in each order as complete a 1ist of quantitiss am PORTE " 0
mize the mumber of crders, Each utility order would be marked 20 &

T



of tranmmittal, with a code number as to destination, whether gas, water,
slectric or other utility io building group.

A materianls are dsliversd to the profeet, the Architect-Enginser should
bave sufficlent inspectors to check all itess as to specifieation complimnce
and quantities, These gquaotities received would then be furnished to the
affice for m running check on materials recelwved as compared to orders. In
this mAnner there would be & contipucus check am to miatus of ordars.

Second, a step which was not provided in this past progrem would be incorpor=
ated; that is, a divislon or workiog secticn would be set up to check the
requisitions ma coples wers recelved from the sontrastor. This would anable
the soginesara to check the material orders for epeoification errors, omim=
slons; reliabllity of service,; and cost. RHReguisiticos would be coded by tha
contractorfs office to clearly indicats for what pert of the job the order
wna intended. Om the past work oo effort was mades by the soatrastor to kesp
track of the meterial as to job destination and ismessurahble confusion re-
sulted from the lack of such direction. The cost of sueh ipdirsction was
considerable. It was pot upusual for & search of several days duraticn to
ba made for acms particular itema, such as valves or fittings. Theass might
finally be found in soms entirely forelgn plpe yard from the utility for
whilch they ware fiotended. oOr, if not found, duplicate orders were antered
and delays occasicned in the instmllation of the maeded ite=s., Iidttle effort
was mads to eorrect thie condition. Coding of crders would bave saved a
great mmount of lost motion.

Third, the atetrest of all bide for constructiocn materials would be aubject to
a check by the englneering office for recommendation. This was caly partial-
1¥ done on this project,

Fourth, the contrastoer's office would be asked to providsa better coordination
betweesn his office and the field, Too many times in this pericd of work the
engineer's office was informed that the contramctor's field fordes were not
supplied with plans or poemunications from thelr owmn office. A gap Scanad
to exist in the contractor's communicetion system., The enginsering office
made an effort to sxpedite the placing of planas, speclficaticons anl motloe
of changes on rulings io the contrmctor's hands at the sarliest possible =o-
meot , twenty coples being sent to the contractor for initial distribution.
Howaver, mapy times it was found later that these documents would arrive and
1is in the contractor's of fice indefioitely becauss there was no directing
sgency to get these to the men reguiring the lnstructicm for proper directlion
of thelir work.

The enginesr's office was algo wesk on this point, although an effort wan =nde
to coordioate work between the field and office. A notice of approval of a
building, or & chanpge in location, did mot always reach the utility prioeipal
nesistant engloesra and it would be some time befors they were aware of work
af whisk they should have been Botified. A remedy for this lack of currsesnt
information would be an open fils or bulletin board for all lestters of approv=
nl or change which would be of interest to such heads. Said file to be kept
up day to day end the responaibility for readipg be called for a checking stamp
carrylng the oams of parties to be motiffied,

T




Fifth, an sarlier start md a more thorough running reccrd of cost should
be reqmired than was atialned in the past work, If adequate ocost Tecords ars
%o be maintained,

Sizth, progress charts of the ecnstrustion work shemld be atartsd at the bek-
et of the work and & gloss check kept oo thess for sxpedlitiog the work.

A1l of the above polote would reguirs sdditicnal parscomnel in the sngiossr-
ing offices. This requiresent is mot always possible of fulfillsent, and
would add somewhat to the cost of the work. Fowsver, & better lroning out
of soms of the lacking pointe in the past work might be so attained.

A further recommendaticn would be made in respect to correlation of offics
and field inspectors. Inspeastors ahould be provided with a set of plane asd
spagificaticons. Standard plass could be reduced in size sod produced in
lettar size sditicons sconomically. Specifications sould be mimecgraphed and
tha iospector provided with both plans and specificaticns om the part of the
wmrk for which hs was interested. BSuck plans apd spscificaticons sould be
provided &t a coet of less than five ceants per sheest. Standard silzes plan
shasts oost, in blos priot, approximately tweniy-Tive cente sach,.

Additional inspsctors, particularly for mechanical work, sbould be providsd.
Foliots on mschenical work which was in oeed of altaration wers oftes brought
in by office parsonnel when such informatiocn was directly the province of
tha inspector.

T.9 ENGINEERING COSTS: A breakdown of ths sogioesering cosis 18 as follows:

Burveys and Staking (lator and Expenses) $ 18,172.%4
Layout, Design, Drafting and Estizete (Labor and Expenssn) 40,458,593
Field Supsrvision (Labor and Expanses) 63,203,658
offiae Overhesd (Lator aad Expeoses) 9,009.75
Teating of Matarialas 19, 540,13
Blus Printas -

Office Supplien
Field Supplies
Insuranes - Eat.

2USUE2248

B0
4
1
1
]
Tonsmployment Iosursnces - 58 of Labor :
. |
o
9

Boelal Security - 2% of Labor ;g—:
Fleld Eguipment Rental 249,
office Equipment Rental 098,
Fized Fes Initial LS00,
Fized Fee (Estimated additional) o SO0
Total Engloseriog Costa § £31,545.08
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OFFICE ACCOMMODATIONS

B.l GEWNERAL: At ths time of baginning the snglnsering work,
office space was provided in the existing Theater Bullding inm
the Natiopal Guard area at Camp Hobloeon Tfor the snginessaTing
p“-nmﬂ. Thia conaisted of two offices, ona oo alther sids
of the maln foysr on the first floor, sach beaing approximately
tweoty=-two feat by Fifty Teat in size.

The guarters were used until ftroops began Arriving and 1t was
then necessary that scme other space be provided, sipce 1t was
tke intention to use thism thester for snterteloment, and slsc aa
e school for the instruction of soldiersa. This office space was
used until Movamber 10, 1940 when the englneering organization
was moved to npew office space 1o the Post Exchange bullding of
the 133rd Iafantry. This mew space could be wsed cnly until
such time as the troops of the 153rd Iofantry were admittsd to

CAmp «

IIE wnt then nDecaspary to agsln mova the offics locatlion from
this bullding to the old hospltal bulldiog in the Natlopal Goard
area 8 that troops would be able to wse the Fost Exchangs build-
ing on thelr arrival in camp January 2, 1341. The =ove Trom this
building was made December 29, 1940, The offices in tha old hoa-
pital building wers used until the completion of ths sogloesriog
work .

In order to disrupt designing persconel to a minimum, it would ba
adviashls to provide propar and ampls office space for thse Archi-
tect=Englinesrs ao that they could use the mame office space for
the sotire duration of the constructlon progrom.

Tha policy of using existing buildings on this project was adopted
for the purpose of holding costs %o a =inimum, since sxisting

billdings were avallable., FHowever, sach move disrupted the deaipn-
ing work to o certmin extent. It was alac necespary that a portiom
of varicus engineering persconel apend considerable tims in arrang-
ing and providing proper facilities ip the buildings to whish moves

ware mode,

- 57 =



IAEOUT

§.1 OFNERAL: After an exzsmication of the site had besn made om the

pravicus day, work was started on the design layout at Camp Robioson
Saptembar 11, 1840.

The casp laycut was influspced by the remains of the original Casp
Fiks, as built in 1917-1918. Some of the criginal roads remained in

falr conditlion and the original foundation of bulldings was svidence
of the origimal layouts.

A musber of trial layoots for distritution of the division units wers
trisd. Ths units %o be provided for origioally were the 0tk Ddvislon,
the 18%rd Infantry Hegiment, mnd the 1,000=-bed Bams Hospital. The
troop uolts were arranged in & fan shaps eround what ie now the loop
formed by Iows Avenus, Z5rd Stresat and Kanass Avenus. The units Cace
toward the center of the camp and the area boundsd by the above strests

s malntainsd frees of troop unlts. Several difficulties ware asncounter-
el in the arrangamant .

The reglments ware lald cot as for a "Sguare Division™ crganizaticm.
Clearance between buildings was held to & specified limit of forty fest
minisum 2 learanze. Clsaracnce betwesn bulldings and centerline of roads
war beld at fifty fest for main roads, thirty-five fest for sscondary
roads; apd thirty-thres fest for Battalion wiréets. Tent layouis were

based oo the standard original layout drawing furnished by the Office of
the Quartermsater Cenarml.

A reglzmeotal layout was made to conform to the typleal layout as nearly
as terrain and local conditions would permit, Regulations required that
& two bundred and fifty foot fire gap distance be provided between build-
ings of adjmcent regpimsnts. It was found in m numbsr of cases that the
topography of the grouod allotted to & certaln regiment would be such as
to require alteraticon to the space requiresents oo mocount of draloags
gourass, alopes and local FeAturas.

The location of the Base Hoapital was not settled for some time, Several
sites wers coosildersd; ooe north of the casmp proper, mear the old site

of the Officers training center of the previous war construstion, another
aita northwest of the emmp propar, &nd a third site lo the southwest oobf-
ner of the eamp. The latter site was finally chosen as most muitabls for
this use. The ground was open, slightly rolling, and somewhet higher in
slevation than the ssstern part of the camp. Drainages was adsgunte and

gopmections to sxisting sewer systssm could be mode without great expenss.




AND STAKING

10.1 GENERAL: To stake a project of this mmgnitude and to Tum the
necapsary aurveye in conmection therewdth, in the relatively short time
that was avallablea, a mazximm of speed and industry was requirsd of all
the paracne connected with the staking.

A0.2 ORGANIZATION: All survering mnd staking was done under the
suparvision of a principel msasistent englideer, whoss duty 1t was to ao=-
ardinate the work between the sngloesring office, the fleld partiss, and
the contractor. Tt wam his duty to mes that units wers staked to aconform
with the layout as approved, as mearly as possible, and to bavae units
staked before the contractor wes reedy to start work oo them.

Stnking parties coosisted of ocne lostrument mam, who wam the chief of
tha party, twn rodsen-chainmen, a stakeman and the necessary axzmen to
keap the line gleared ahasd of the parties. Level parties were compossd
6f a levealman, ooe rodman, and in some cases, &0 azman to out brush a=
head of the party.

Survey crowm were added from time tTo time asa the work prngriuui, in ordear
to tu-p the staking wall mheaad of the contractor's construction erews. Ino
only a few minor instances was there any delay in petting staking work
ready pricr to constructlion requiresents.

The cootractor started constructico io the Base Hoapital ares and later
expanded to each regimental area with copatruction crewa. Jt wes, thare-
fore, necessary that staklisg be provided in practically all aress of the
camp simultanecusly. Staking crews were sadded as the work [rogresssd un-
til twenty crews were im the field on the staking work, lncluding both
traceit and lepvel parties, [During the ®rush paricd®, when the regimsntal
upites ware belng staked, the fleld partiss worked nlne hours a day in tha
fiald, The instrumsnt men recelved thelr ipstructions in the evedlog so
every aveilabls daylight bour was used Tor Tield work, Most of the parson-
pel of the surver parties was hired locally., The quality of thelr work and
thelir ipdustry and cocperation with the snginsering organization resulted
in speed and accuracy above the averags.

10,3 BASE LINE: The running of two base line survays, to which all latar
surveys and staking were referenged, was the first survey made uptn tha
arrival of the engplinesring orgsni zation on the job. Theas surveys wera
sterted on September 11, 1540.

Two survey parties, ccposisting of an instrument men and twe rodmen, made
the base line survey with both parties starting at the same initisl point
at the main entrance to the camp. From this point one party ran their line
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wast mlong South Dakots Avenus. This lins was known as the South Bass
Lins Survsy. The other party ran their line north along Military Hosd

to Mispourl Avemis, furniog weat and followlop Misscuri Aveous to approzi-
mately 2Bth Flace. This line was kmcwm as the North Base Line Survey.
The party running the South Bass Lins turned north at approxisately the
polnt where Scuth Dakots Avenus would intsrssct ESth Strest, 1f both
streets ware extended to an intersecticn. From this point the South base
1ins was run north toe closs with the Morth Base Line at approximately the
interssction of Z28th Streest and Misscurl Avenus.

Hails with red flagging, mowm as "redbeads™, wers drivem toc mark ope bund-
red foot statiocns om the base lins where the bass lime fell within ths
li=ita of an existiog rosd. Stekes wers driven im the shoulder of the
road opposlte the staticos, with the station nusber marked om them. Whers
the bases lipe ren through open country, center line stmkes only were used.
All angle polnte weare rafersnced to nemrby chjects to =ake possible sasy
relocation whes lomt.

10.4 BEMCH MARKS: Baenck lavels wers run along the lines of the old aewsrs
remaining fro= Gemp Flke constructien. Elsvations wers taken on the top of
the cart iron ring on the manholes, and alsc at the iovert salevwation. Sloce
the layout of Camp Robinson followed wery clossly the layout of old Ce=p
Piks, this 6l1d sewsr system covered the major portion of the area of Camp
Robinson and the slevations established on the tops of the manhols rlogs
wars used as permanent bench marks during construction.

Sines the levels on all of thess sewesr lines weres cartied oo mea laval
dnptum, 1t was possible for ipnstrument menm to uwse these bench marks through-
oot the camp aras very conveniently without the necessity of runologp any
great distance for controls io levsls. A =ap was made up, showing these
glevatlions and distrituted to the men io the field for thelr convenrience.

10.5 HOADS: Hoade serviog the regimsntal arsas wers locatsd to confors
af Dearly as possible with typleal reglmental leyouts as made up by the
Arehitect -Enginesra. Chanoges wars made wherevar it was oscessary to fit
ground conditions or to fit existing rosds. The locaticn of roada, as
ateked in the fleld, wes furnished the office as soch a 1t was avallsble,
80 that the pecessmry layouts for buildimgs, tente and utilities could be
mades.

Right-of -way widths for roads were incrsased from thoss shown on the typloal
layouts as it wes felt that additional width should be provided to take care
of road ditches snd utilities. Winlpus clearance between buildings of one
bundred fest on the main romds, seveanty feet on regimental reads, and alzty-
piz feet op battalion roads, wam used throughout the ocmmp.

Existing roads were used wherever their use weuld mct require tos mueh
deviation fro= the typloal layouts. Roads weres lald out perpendicular fro@
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the base lines wherever posslble, and staticning was pumbered consescutive-
ly from the base lins. This procedurs resulted in an sccurats lacation
of all rosda mod sided plotting in the offics.

A Btandard prooedure 1o ptaking was followed by all parties. Eoad numbears
and lettars were &rbitrnrlly astigned to each road by the pripoipal
maalatant snginesr io chargs of romds. This method of referencing was
necapsary af nases had not been aEsigmed to the Toads at the time the sur-
vYays were made. Center lios stmkes were drived oo one hundred foot ata=-
tions with the station pumber marked on cne side and the road deslgnation
on the other, Im addition, twenty=five foot offeet stakes ware drivem on
sach side of the cemter line, opposite eveary other atation, to refersnca
the road center line. This method of referencing the center line im of
great value but can be i=proved on by of fastting the atakes a greater dis-
tanes. Twenty-five foot offsst stakes are ususlly destroved isn grading

of when utilities Aare placed.

In additicn to the offaet Atakes, blogk corners wWere Ast at every road
intersection. These block coroers copsisted of twd inch by two inch hubae
et tweanty=five feet from sach road center lime at the interasction. The
value of a bloek corner eoculd be inerensed a great deal by placing it at
the polot where the building lines intersect, aa then it could be used
diresct a3 a point for laylog out bulldings and tenta,

Frofilses were Tun o8 soon as the rosds wers ataked. Tentative grades ware
plotted on the profiles but wers oot used for actual construction as =lops
atakes were oot set and grading was done as & ot and fill prepositicn to
conform ¢losely to natuwral ground,

16,6 BUTLDINGS AND TENTS: Bulldings and tents were staksd out to conform
with the regimental lsyocuts ns furnished by the Architect-Engineers, but
were modi fied to rit the conditions ino the field. In some cases strue-
tures were not located mn shown on the layouts as atesp slopes, drainage,
or larce trees would heve msds such m location undesirabl e.

Tlree corcers of sach bilding md cne sorner ¢f each tent were staked in
eTery cmse, For uniformity in stakipg, the two cormers Tasing regi=ental
headgquartars and the third corner to the right were esatablished for sach
building, The corner facioe regimental headquarters amd to the right was
estmblished Tor mach tent. Tha ateking of three cornera, instead of four
corners, for each building, eut the nusmber of lpatrument set-ups pacassATY
to stmke & tullding by cmne=third, and eonssquently, saved a great deal of
time, Fro= the thres coroer stakes 1t was very easy for the contrmector's
layout meo to establish the fourth sorner.

Due to the Bpeed necessary to keep ahesd of the contrastor's forces, several
parties worked 1o the same ropimental area at the same time. To coordinDats
the work and to keep a record of the pumber of structures and their locations
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el staked, smchk party chisf was requirsd to note omn a staking layout
every night, the struoctures he had stnked and the dimeosions necedsary
to tis in thelr loemticn. In sdditien to thess records, sach party
chisf was reguired to keep a record in a standard field notebook of
the losatiom and size of sach atructurs that he staked. This procedure
whan falthfully carrisd out by all the parties coocerned, resulta in

a complate and mcourate set of staking records.

When stakicg bulldings and teats, particular cars was szsrcised to [Fe-
aerve all largs tress and structure locaticons were adjusted to et
this conditicn.

Certain portions of the stsking, principally those oo bulldiogs, were
complated very repidly and the men who bad heen used oo the staking
parties, 1T qualified, were then transferred over to construetion, belog
ussd as inspectors and supsrvising engloesrs oo the construetion work.

10.7 UTILITIES: Ttilities wers staked out under the dirsctlon of sach
principal assistant enginesr in charge of the various utilities.

10.8 CONCIOSIONS: An sccurats saystem of beneh levels , bassd on mean
sen level datum, should be ssteblished before any levels are rum for
other purpcses. This systex of bench levels should be run by a compe-
tent levelmmn and should be comalstent with good practice for second
order coptrol lasvels. Fraquent bench marks should be set and s complete
description made of thelr locatlon.

A standard system of note kesping abould be sstablished and followed
throoghout the duraticn of the profect. This syste= of Dote keeplag
should be compistent with good practice and writteno specifications om
the method of ¥eeping notes should be furnished esach party chiaf. Dupli=
gaticg fleld mote bookas could be used, which would allow ope sopy for
wse in the offics and & carbon copy for uee io the flald, preventinog
potes on one subject belng soattered thrcupgh seaveral fleld books.

Elock soroers, ms described previcusly, should be looated at tallding
lios intersecticns so they will be of better ude in staking ocut struc-
tures. Offsst stakes frosm road ceater lines should be aet at least
thirty=-five feet, aod s greater distance If possible, from ths road
ceoter lioe, io order to be well out of the way of gradiog operations.




RoADS

11.1 g&: The leayout of Camp Robineon follows wery elossaly the original
1917 layout of old Camp Piks. Iz the crigioal ossp layout certain roads wers
constructed with an asphalt surfaeing on water bowmd or penstration macadsm,
Thess roads which wers so constructed are the ones which are designated on
the Camp Robinson layout as Scuth Dekota Avenus from the camp entrance west
to EEnd Strest, Missourl Avesue from Militery Road %o 19th Street, Military
Fosd from the cemp sntrance to Misssuri Avenus, 6th Strest from South Dakots
Avenus north to North Dekota Avemas, and some otber short streets in the
Arkmnsas Hatiomal Cuard area. Thare was & total of 4.9 miles of this old
pavement,

It wan found practicable to make wee of eleven miles of 014 rosd location.
The old paved surfacss consisted of srushed stons, gravel and macadss roads,
as deacribed abowe. Subsejuent paviog mnd repalr work, since the time of
origloal ecmetruction, had left the surface irregular and so uneven that a
oew surface was DecssSsSEry.

Thasse roads ware also widensd to conform to the naw ssotionm mdopted. Some
of the other origioal roeds remained, although in general they were found to
be oarrow and im poer eondition, and sp located that with certain axceptions
thay wers Bot considered in the laysut plasns for the new csmp.

Except for the slevem miles of old rosd meptlicoed, the sotire Toad system

was graded through wvirgin territory. Right of way was cleared and stumps re-
moved for a width of fifty fest. Large or ornamental trees near the bordsr

line ware allowed to Tesain, A =map of the eotirs csmp layout, which shows
the road system together with types of surfecing, is included inm this report
as shown on Drawlng No. 6110-418.

Certain roads were desigmated as high type of heavy duty roads and thess roads
ware constructed of a higher type surfacing Io order to take the Mavy truck
traffie. This high type or beavy duty road is sarrisd betwean ths serrvlcs
arsas and the tented troop aress of each regiment so that truck traffie
following these roads will ba oear to thelr service areas, Ome sntirs loop
around the cemp of this type of road makes up the heavy duty road for truck
traffie and follows & routes from ths sptrance to camp alomg South Dakots Ave-
nus to EEnd Street, This portion is over an old existing macadam rosd. This
high type rosd then turme to the left oo 2Epd Street, runniog to Minnesota
Avenum, thenes to the right oo Minnesota Aveous to ZEth Strest, thente morth
on 2eth Streest to Misscuri Avenus, sast on Missourl Awenuas to E3pd Strest,
porth om £3rd Street to Morth Dakotm Avenue, sast on FNorth Dekota Averue %o
Military Rcad, thence scuth on Military Road to the eamp sotrance.

Thess roads which were origioally hard surfaced were primed and a hot =iz
asphaltiec comerste applied to the surface. In =cét cases this recoostructicn

was accomplished by approximately oos bundred fifty to twe humdred pounds of

binder course mnd fifty pounds of seel coat per sguare yard., In some cases
this ©l4 asphalt surface was in very good sondition and in those casss it was

primsd and & ssal ooat ooly applied.



1.E miles of old asphalt pavemsst Iin the Natlomal Guard area was fouand to
im good scmdition and the only treatment glven was to seal the surfacs with
liguid ssphalt RO-E and apply thirty pounds of stone chips par sguare yard,
The pavemsnt or wearing surfece ussd om roads sonsidered of lssser imspori-

anda and propossd to earry 1lighter traffie was ccnstrusled of a dsubls sur-
fass trestment.

11.E ORADING: The firet work iam eonsestion with the road ecnstrustion was
the gradiog and ditebing. This work was started onm Ostober 18, 1940.

In the deslgan of the rosd system, two widthe of shoulders were adopted.
rosds earrying through traffic and heavy loading, the road was graded to a
orown width of thirty-sir fest. Short servies roads inm the various military
cnite, sstimated to earry lighter traffiec, wers graded to a erown width of
twenty-siz feet. Side slopes varied from the typlcal sectiom, depending o=
beight of 11l and depth of eut. Whers possible, back slopss wers farthar
flattensd so as to allow traffie to drive on or off the road. The shoulder
slopes wars graded to four to oms. Drewing No. 6110-4ER im this report
shows the detalls of the rosd sections,

The squlpment waed for gradiog was ssoured from a contrastor who bad speeial-
ized in rosd grading sotirsly for & sumber of years. In sadditiom to the
squipmect, this contrastor brought onto the job & thoroughly experienced and
efficient operating organizeticn. Frofilss showing finished grades on all
roads were foroished the sontractor prior to grading, No spesial affort,
however, was mads to conform precisely to the grades shown. They wers takes
a8 suggestions only and ams indioating the propossd method of draloege. Bow-
aver, speacinl care was takenm %o mes that the fipiahed grade presented =
pleasing appesreance, 411 the work dope by this gradipg orgenization wes -
tirsly satisfactory.

Eulpeent fornisbed wan in perfect condition and wae so maintelined through-
out the grading cperaticons. The superintecdents and squipment cparTators
wers, without sxeption, thoroughly experiedced and femiliar with this trpe
of work and sesmed to take prids in the quality, workmasship and speed with
which this comstruction was mccomplished, The squipseot usesd on the gradlng
wmrk consisted of the following:

Catarpdllar Disssl-powsrsd Tractora
LaTournsan (12 euble yard capacity) graders
Haavy Hootar

Balldozers

Blads Rosd Gradérs

Diesal Motor-driven Hoad Maintaloer

15 EW 110 wolt Light Flaat

= b B3 b3 b CA =D

This equipment worked piosty days and graded 28.6 miles of road. The esti-
mated smount of mterial moved was four hundred fifty thousand ouoble yarde.
The gradiog work was coopleted on Jaouary BS, 1841,




11.% QSULVERTS: Road dralnags was provided by the construction of aide
ditches and culverts wers Imstalled wheTever oecessary. In order to obtaln
speed In construstion It was decided to use pipe for the drainage struo-
turses sxcept for the larger drainsge areas. The size of pips used for
drainages varied from fiftes inches to forty-eight inohas 1n Aiamstar.

Whan taking bids o8 this materisml;, in most cases optiomal bidas werse taken
o8 reinforeed concrate plpe and corrugated metal arch pips culverts, asphalt
dipped. It developsd that the copncrete plpe would ba the cheaper plpe to
use, conslidering firet cost aml inetallation. Thlie pipe was relnoforced com-
erste sulvart pipe of road strength.

The lengths of the plps cuolverts were sgual to the total width of a=bank-
ment at the toe of the slope. TUeing this method of construetion, concrete
bead walla wars unnecessary. JIn openings requiring larger aresa than forty-
ol ght ioeh conerstes pips, reioforeed concrete culverts wars poursd in place.
Where still larger openings were required, erscsoted timber bridges wars
sonatructed.

Excavation apd pips laying was, in general , dons by common labor. Howerar,
where deep sxcawvatlon or roek wes eacountered, amy avallable excavating
machinsry was naed.

Thare ware installed inm tha entire road syetem ooe bundred sighty reinforcesd
coperete pipe sulwerts totalliog 9254 llineal feet, in aizes ranging from
fifteen to forty-sight inches; nins reinforced concrets box eulverts, five
crecasted timber bridgss. Detalls of the crecscted timbar bridges are shown
oo Prawlngs Mo. E110-418 mod Wo. 6110-419%. The details of Feloforded Gon-
erata bBoxr sulverta ars shown on Drawlog No. 6110-4Z1.

11.4 GHAVFL BASE: Ths base course of all roads in cemp othar than tha
original existing macadsm base was compossd of & compacted clay-boound graval
having & final compactsd thickmsas of approximatsly saves inches. On the
high typs or heavy duty roads the saos type of surface was applisd to this
gravel base a8 was used in the resurfacing of the existing macaldam pavemsnts.
This gravel mests the following designated specifications:

The gravel sahall be bank run and éonsist of hard durable particles mixed with
pand or elay or other similar binding materisl, and when tested by laboratory

methods, shall meet the following requirements:

Passing zg" Seresn 100%
Aetained on 1f™ Scoreen o - 188
Retaioed om 5/4" Screen 15 - 204
Betained on Mo, 4 Sieve ol - K
Retalioed oo No, B Sieve 60E - BOE
Fasaing No. 200 Siave o - 27l

This gravel wes shipped by rail from Benton, Arkansss into Camp Roblnson.
From the cara it was hauled by trusk and distributed to the road. Compac-
tion oo the road was secured by blading, rolling with posusatic tired rollers

end ragular traffiec.
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It was plansed to e the elay boumnd gravel throughout the camp area for tbe
full depth of the bass oourss. This type of material gives a wary tight wad
foirly waterproof base sven without moy surfacing material belng added, and
with a surface treatmeot of most say type it glves & vary satiafactory road.

Ths work was startel unler very favorables weathar conditions and contloued
#c unti] during the month of Decsmbar when several days of raln ocoteurred.
The rosdwsy subgrades became vary bad in some losations in csmp. To elimipate
this sondition it was necessary that stops be used for stablilizing the sub-
grads so thet the grevel courss could ba applisd and properly rolled in
arder to make the roads avallable for troop cocupation of the esmp on Janpary
£, 1941. For this stone base, m crusher run stone having & maxisum sizs of.
four inches was used, This gave a very satisfactory material io that there
wal sncugh shale and other cemsnting mmterial to properly bipd the stoze to-
gotber under rolling snd traffic. The thickoess of this stons applicaticn
varisd from approximetaly four inches to whatever depth might be Deosssary

in crdsr %o properly tighten up the subgrade, depending upon the local ecodl-
tioos .

Aftar this applieation of erushed stons was completed, the clay bound gravel
was then applied, usually im thicknesses of about four inehes in order %o
level up the stons sub-base and give a satisfactory base courss for applica-
tion of the surfacing. In many cases, after the applicaticn of the gravel
and previous to the tims of obtalning proper m..p.lu:tiﬂ: by rolling or by
traffie, rains would ceeur and the uncompastsd gravel courss would beoome
eut wp by traffie. Thie condition was alleaviated somewhat by larimg the
gravel bass course in thinner layers to get compaction more readily, and add-
ing smough layers uotil the total required thickness was cbtained, Hy
utilizing this method of comstruction in using the stome base, it was possible
to contimos with the road eonstruction during alsost any type of weatber lz-
sofar as the rock bass courss was concerned.

The squipment used in laying the gravel bass course consisted of the follow-
ing:

2 Dlamshell Cranes for unloading gravel from the cara.

4 Pooumatic Tired Wobble-whesl Rollers (loaded to about 10 tons)

£ Foad Gradars

& Rollers

Bufficient dump trucks to handle 30 to &0 cars of smterial per dev.

The abore squipment worked ninety days and handled 73,240 tone of crushed
stons and 130,000 toms of elmy bound gravel. The total rosd length of gravel
base was 28,6 milaw.

When the base hed solidified and set up under proper rolling and traffic, the
surface was prised with a medium cutback asphalt [ME-1) applied &t the rate
of ons-fourth gallon per squares yard. This materinl was required to meat the
followiog specifieaticns:

Cutbaek asphalt primer WC-1 ahall conform to Fedarasl
Bpecifieation 88 A=671 (Mediue curing cutback)

A total of 55 611 galloos of this primiog s&aterlal was used.




11.8 %T E% SRFACING: The pavement surfacing laid om the beavy
duty t ie rosde consisted of a plant mized hot asphaltie concrete laid in
two courses. The firet, of binder course, waid dlstributed on the prepared
base by msans of & mechanioal asphalt spreader im such thiskness that whan
compacted 1t would be approximetaly coe and one=half inchea in depth. The
spoonld courss consisted of m seal ccat composed of asphalt, fine stone, dust
and sand applisd hot to a thickness of approximstaly cme-half inch. This was
thoroughly rolled into the binder ecourse, dustsd with Portlasd cemant, and
the pavessot turmed over to traffie. The asphalt for this surfacing met the
féllowing specificatiocns:

COARSE ASPRAITIC CONCRETE WITH SEAL COAT

Shall cecosist of a binder courss of 18" to 2™ ip thickness or as 8 ree-
tod; with a seal coat approzimately thick, placed over all bindasr
sourss. The finlabed paving mixturs shall conform to the followlng re-
gquiramants as directed by the Eoginear:

Einder Seal Coat
Pasaing l-ziuh 2 o- B0k
- ineh 18 - =04
. Ho. 4 5 - 104 0 - 54
- 10 M 4 - 1% 10 - =%
- 40 M 7 - 154 22 - 45
" BO M 4 - 11% 1 - A5
- 200 M 0 - 4% 10 - 204
Eltuman 4.5 - T 5 = 1%

The asphalt cezent ussd in binder and seal coat mixture shall conform
to Fadearal Specifieation 53-A-7T06, Desigmation AP 6-ES5 (50-E0 Penetra-
tion grade).

The coarss mggregats shall copsist of broken stons produced from tough
durable rock having s percent of wear of pot more than 6; and less
than 10 percent loss on 5 oyclea scdium sulphate soundnass test. Sand
shall consist of clean sound particles substantially free from olay
lusps or bonded aggregsticn.

Contrastor shall provide plant capacity to produce & mipimum of 40 toos
par hour, equipped with the necessary bina, scales, drier, atc. as
approved by the Eogloser for the accurate comtrol of the mix.

All of the material was furnished oo m price per ton basis, mized in accord-
ance with specifications and undsr the supsrvision of the Commeraial Teating
Latoratory.

The equipment used in laying the pavement was as follows:

Mechanical Paver

Road Rollara

Tank Truck

Mechanioal Swesper

Dump Trusks

Portable Heater (for the heatiog of smoothing iroms)

L
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The plant capsoity and equipmect wsed wae capable, under favorable westber
conditiona, of leying this type of pavemsst at the rate of six huondred tosmd
of mired maphalt, or approxrisately thres thousand lineal fest of Tinished
pavemant per dey., Uoder actusl working comditions, bowewar, this apssd
ecold not be maintaiosd., Weatber conditions, the mecessity of maintaioing
traffic, and tise required to prepare the gravel base, reduced the marimes
rats of layiog to approxrimatsly half of the above guantities.

Asphaltie coperete was laid over an ares of 115,800 squere yhrds, regquiris
approximmtely 14,069.0 tons of paviog mizture. The total lemgth of this
type of paving was 5.7 milss. The specification for the construction of the

bot top ssphaltic comorets pavement, unler which this surfacing was laid,
is as follows:

CTION ns

The methods amployed in performiog the work and all squipoent, tools,
machinsry used in handling materisls, and executing any part of the
work shall be sub jest to the approval of the Engloser bafore the work
is startsd, and whemever found unEatisfsctory shall be shangsd aod im-
proved as required by the Eoglossr. ALl squipment, toocls and machlnery
ursd must be maloiaioed io a satisfactory working comdition.

PREPARATION OF BASE

Prior %o the arrivel of the sorfece course mixture on the work, the
prepared base sbmll be cleaned of all locss and Torelgn materials.

Coptaet surfaces of surbings, gatters, ssnholes and other strustures
shall be painted with a thin, wmiform coating of hot asphmltic cemest,

or asphaltic cement dissclyed in naptha, jost befores the surface miI-
ture is placed against them.

ERIMING

The base course, after belog properly mepared, shall be subjected
to & prime cont applicaticn befors the surface course 18 plased. Traf=

fiec shall pot be permitted on the rosd after the application of the
prims coat mntll the eurface courss bas besn completed.

The prime acat shall consist of MO-1 sutbask asphalt conforming to
Faderal Spesclficaticn 85-A-671 applisd st the rate of one-fourth gal-
lon per squars yard on gravel bass, FEC-2 cutback aspbalt, conforming
to Federal Specification 53-4-871 applied at the rate of 0.8 galleo
par square yard on old asphalt pavement base.

DISTRIBUTOR

The distributor used in applying the bituminous materisl shall be &
salf-propelled pressure distributor, sgulpped with sultable manifold.
It sball bBave tires of sufficient width sc that pressmure produced
sbhall be oot greater thano 650 pounds per loch wldth of tire so as to
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d1sturb the stone as little ms possible. Sufficient and proper
screoens shall be ipstallad between the tank amd the nozzis and same
ahall be clomaed frequently, to prevent clogping of mnzzles, The
distributor shall be 8o designed An to keep & constant and unifors
pressure upon the bltumioous paterial as it passes through the nozzles.
It shall be s constructed as to make it possible to resdily determine
the temperaturs of the bituminous materisl and the cootractor ahall
Turnlish and keep en the work svaileble to the inspector at all times,
an accurats thermometer sulitable for determining this temparaturs.

FomRS

(n mll secticna of the work where permanant slde supports such ma
conerete gurba, gutters or headers are oot 1o ploce, aprroved alde
forms shall be installed to losure pocurate grade and alipgnment in
placing the paving mixture.

Zide forms for this work may e of wood or metal, of depth squivalsnt
to the edge thieckness of the work preacribed, and straight and Cras
from warps. Tha method of coonection betwesn sscticms shall ba such
thet & joint is formed free from play or movesant in any direction
ood the forms shall be of such base ATea, aross-Asction and satrength,
aod s0 secured aa to reslst, witbhout springliog or ssttlemsnt, the im-
pact and vibraticon of the finishing machine, and to preavent squeszing
out or side shoving under the rFoller or other lateral diaplacemnent .

The minismim leagth of sectiom of forma waed oo tenogents shall be ten
feet, with looger leogthsa preferred. Wood Tforms may be used on
curves of suchk radius that lesa than a ten-foot seétion 18 reguired
to produce the cireular are desired.

The alignment and grade of forms ahall be checked end approwved imme-
dintely before placipog the paviog miztura. Forms which show & varia-
tion execeading the surface test requirements as apecifisd in aubse-
guent paragraphs shall be resst or removed as diresoted.

Yorms ahall be cleansd before belng set to line mpd grade, befors the
paving mizture is placed, They shall remein in place until after the
rlaciog and final compaction of the surfece courss. Care shall be
axercised im rolling so ms not to displace the lipe and grade of the
forms,

LAYIIG

The mixtures shall be trmosported from the paving plept to the work

in tight wvehicles previously cleaned of all forelen materials, and

when directed by the Engioeer, each load shell be coversd wlth ccnvas
or other suitable moterial of sufficlant size to protect it from the
weather conditicna, HNe lomds shall be seht out so late lp the dey as
to interfere with spreading ond compactiog the mixture during day-
light unless artificial light satiafactory to the Engineer 1s provided.
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Opon arrival, the mixturs aball be dusped into a mechanical spresder
approved by the enpinesr, aod immediately spread thereby snd struck
off 1o a undformly loces layar to the full width required, and of such
depth that when the work ie completed, ipcludipg the finish comt, it
will have the thickness shown on the plans or Ea directed by the sapl-

nesr io the Tisld and will éonform to the grads anl surface oontour
required,

Hand spresding will be permitted where the width of pavement changes,
on curves or at other points &t the diseretion of the Engisneer. When

band spresding is permitted, the work ahsll be done in the following
mADOAT

Upon arrival on the work, sach load ahall be unlosded outalde of the
ares on which It is to be apresd, upon sultable dumping platfor=s,
eod shall then be immediately distributed into place by means of hot
shovels amd thorouphly combed with het rakes into & unifermly loose
layer of correct depth, Cere shall be ezercised that the work=en do
pot tread the surfacing cfter placing mod before rolling.

The proceas of uniformly distributing the miztures with rakes shall
be a0 sonducsted that the proogs of the rakes shall thoroughly mand
completely destroy any compection which mey bave occurred in trans-
portiog and placing the material. [During the initisl reking, the
prongs of ths rake sball sxtend sntirely through the mixtore.

ROLLING

Tha rolling of thes bBinder course will procesd imeediately after
spreadior or reking. The rolliog muet be continuouws and one rollar
mast be provided for each 200 squore yards of surface mixture laid
per howur, At least ooe roller must glve o cospressicn of 00 to
450 pounds par lineal inch widih of tires. Additicaml rollers maat
welph at lanst five tons each. Flaces lpaccessible to the rollar
rhall be thoroughly temped br hand to the satisfectiocn of the Engl-
feer.

Rolling shall be started loogitudiomlly mt the sides and rroceed to-
ward the center of the roadway, overlapping on succensive trips by nt
least ooe-half of the width of the roller. The surface shall thenm be
subjiactsd to diaponel rellinp in fwo directions, the pacond diagonal
rolling erossiop the lines of the first.

After the Boder course has been properly rolled, the seal cont ap-
proximetely 172" thick Bhall be uniformly applled and rolled with o
roller welghing oot lsss than five tons,

JOINTS

Should cootinucus msphalt layiog be interrupted for a length of time
sufficient for the asphalt to copl, the edge Ehall be cut sguare, Wnen
the laying of mdxture ia resumed, the eipossd edpe of the jeint shall




bs paioted with a thim coat of hot ssphaltic cement or asphaltis
comant thimmed with naptha and the fresh mizturs shall be raksd

agal st the jolnt, thoroughly temped with hot tampers and rolled.
Bot smoothing iroms may be weed Tor sasaling jolnte, Wt im Fuch cass
axtrame oare sbhall be szmrolsed to mvold burning the surfase.

SRFACE FINISH

After initial rolling of wearing surface, the contractor shall mwesp
the surfass with Adry Portland cemsnt at rate of ooe euble foot of
cament to EOD sguares yards of pavement surfacs.

STRFACE TESTS

Bafore the complsticm of the rolling, the surfase shall be tested
for thickosas snd sontour as follows, eand correctsd as necessary by
Froperly adding of Temoving material, retestinog mnd re-rolling until
the finished surface complies with the test requiresents.

The finishsd surfase course shall show no deviation from the genaral
surface io excess of one-eiztesnth lpch per foot me measured by a ten
foot straight sdge placed parallel to the center line of pavemeant, tha
marimum variation in ten fest smll not exzeeed one=-fourth ineh.

Sueh portions of the completed surface courdes as Are found defective
ahall be remcoved and replased with suitabls material.

FROTECTION (@ SURFACE COURSE

Sections of newly compacted surface courses ahall be protected from
traffic for a minimam pericd of six hours, with such additional time

ms may be nscessary until they bave become properly bardened by socoling.

The forms mmticoed im the spesificetions were found met to be neceasary
aoder agtual sonstrustion conditions.

11.6 DOUELE STRFACE TREATMENT: The type of surfaclog used for all roads
in camp other thas tha heary duty road and roads which crigloally hed a maca=-
dam base, was what ie known as the double surface treatment and was constras-

ted in accordance with the following speeifications:

DESCH o) |

Thin ftem sahall consist of a surface coorss composed of m double

apprlication of bituminous meterial applisd hot, and coversd with
erushed stone, and shall be constructed on the completed and approved
bass course or surface course in mccordances with these specifications.

MATERIALS

Crushed stome for double surface treatmsnt shall consist of broken
stons produced from tough durable rock baving a parcent of wear of

Sk



not more than 6; and lsps than 10 parcent loss on 5 cycles sodium
sulphates scundness tmst. It shmll be free from an eaxcess of dust or
coating and ahmll sonform to the followlng gradation reguiresenta:

Hatained on 3,/4" Siewva od
Passing 1fam ® oo = 1008
= Ho. & * o = 1
- Ho. B = ok - at

Liguid ssphalt for double surfacs trestment shell be rapld curiog out-

back asphalt, Type RC-2, aod shall conform to Federal Specifications
S55=-a=6T1.

CORSTHOCTION METHODS

Before the bitusinous materisl is applied, the surface shall be sawept
Ifree of dust or dirt fo the sxtent of precticable cleaning, but not
looseniog or dislodeiog the top exbedded mgeroepate. Layers or cakes
of elay, dust or other forelgn =atter which 4o mot form an integral
part of the road surface to be tremted shell be removed. The sweeplng
and alesning oparetions shall Be sarried ooly far enough in advance
of the applicaticn of bitumimous material ams to insure the surfacs
belog properly prepared at the time of application.

(8} First aApplicaticm of Bitume=a: After the surface to be treatsd
hes besn properly prepared in mccordance with the specif: ition® out=
lioed abowe aod after the sprlication of the prime cost p. 3cribed,
the bitusinous mnterial shall be sprayed unlformly over the surface
by mears of an approved type mecknnieml pressurs distributor at the
Tate of Flve-ignths of & gellon per Aquare yard. The machine used for
applying The bituminous material shall be required to operate under
and meintelin a pressure of pot less then twenty nor more thao slixty
pounfla per sguars ineh,

it} First Application of Cover Meteriel: Immediately followinr the
application of the bitumlinous moateriel, cover material ahall be dis-
trituted over ths bituminous surfecs in the amount of sevent OUngR -
per aguars yard of surface Area., The cover acat shell Te ET!DET and
accurately distributed to ipsure that & amooth surfmce L3 ootalned,
The epplication of bitumen mnd the spredadiop of the cover material
mist be closely coordinated in order thet the bituminous material
does oot become oold before the cover materisl is sprend.

(2] First Holling. Immedintely following the aprlisstion of the
cover saterial it should be brought to s 8mooth and even surflace bY
o long=bese malntainer. And the sntire surfece ahell be lightly
rollsd with a galf-propelled thres=wheeled Toller walghing not less
than two Busdred pounds to the laeh width of tresd. Suffieleat cover
moterial must be applied to all perts Of the rosd surfece to prevent
any of the bltumisous meterial from sdherlap to the roller during
rolling operations. Any depressions, uneven or irrepular aress de-
velopiog in the surface during rolling operations shall be recedlied,
and the surfeace brought to the true grade snd cross sectlon,
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(d} Second Application of Bitusen: Followlng the anread ing and roll-
ing of the first application of cover materiml, the bituminous material
for the second applicaticon shall be sprayed uuirar-:l.:r ovar the surface
by mesns of &n approved type of mechanical pressurs distributor at the
rate of approximately one fourth of a gallon par sguare yard. The

same constroction d-nnd.it-inn.a: ahlll apply as outlinsd for the rirst ap-
plicaticon. _

fe] Second Application of Cover Material: Immediately following the
segond application of the bltuminous materisl, the second application
of cover meteriaml shall be distributed over the biltuminous surface inp
the amounts of thirt unds per aguare yard of surface area, the same
comatrustion conAlElona ahall apply as outlined for the first erplica-
tion.

. (f) Seocond Relling: Immediately rollowing the sscond application of
cover material, the sntire surface 8hall be broom dragged apdl rolled
with a self-propelled roller os previously described. Sufficlent
cover =aterial must be epplied to all parta of the rosd purface to
prevent any of the bituminous saterisl adhering to the rollsr during
the olling operetions. Aoy depressions, dneven or irreguler Arems
developling in the surface during the rolling operations, shell be re=-
medied, and the surfece brought to the true grads and :rncu; section.

Thia type of surfneing glves & very satisfactory ropd and one which will plwve
pzcellent sarvics provided the base i properly cospected when the sorfacing
ig aprlied, Due to the constructicon belog carried oo during the tise of year
ot which it was pecessary to build the roade at Camp Hobinson, there nDatural-
1y developed & grest many soft spots throushout the read system, dos to un-

atable subprade, A= these soft spots developed the Eoft meterial was ra-

moved and crushed rock put in to replace the soft bose snd subsrede, and the

surfacing was repaired.

In the specificntion there was no proviasion made for the drying of the atone
due to ths fact that it was thousht possible to ba able to cooplete the rouds
before wet weather might set In, At the beginuning of the aurfacing of this
type of pavement, the stome wes hauled and dumped in plles along the shoulder
af the rosd ta be purfacesd, This mmterial was then shoveled from the stock
pile by hand opio the rosdway after the bituminous materiel was applisd. This
method of constructicn was satisfactery during dry weather but after the be-
cioniag of intermittent rains it was difficult to obtaln dry materisl for
this type of surfecing. It was, therefora, necessary to yrovide drylng eguip=-
epent for drving the erushed stone previous to the time of applyioe this
matarial to the road surfoce. aAfter sstting up the drying eguipment, the
paterial wos then loaded from the hopper directly lnoto the trucks end was
apread on the road aurface by =eans of opening the talleste of the dump truck
o sulfficient emount to allow the proper emount of material to be spread Trom
the truck onto the roadway. The materisl was then broomed sc a3 to get & uni-
form thickness of meteriml. The sguipzent used in laying the double surface
treatnent was a5 Tollowa:
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Drying Flant
Frassure Asphalt Distrlbuter
Gasol ine=propellsd Road Rollera

Dump Trucks
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With the above equipment, this pavement was laid over am area of approzi-
mately 216,500 squars yards., The material required was approximmtaly
195,778 gallons of outback asphelt, Typs RC-2, and 12 0BO tons of crushsd
stons chips:. The total length of the road paved with this type of murfec-
ing was 20,4 miles, Under favorable weather conditions the operation of
laying this type of pavemenot is excesdingly fast., However, the sctusl spesd
with which this surfecing was laid at Camp Hobinscn was reduced scmewhat due
to the fact that 1t was necessary to malntalo traffic while the work was in
pEogress, a8 the delivery of sateridls for the construction of buildings snd
other utilities was of such importance that traffic could mot be entirely di-
verted. For the same remson the preparation of the gravel base courss In
sdvance of the povement was rather dirffisult in order to obtain a unifors
bass. The work bed to be dooe 1o short stretehes, which required fragaent
moving of the equipment. Under these conditions, the average rote maintaloed
wns lems then one mile per dey.

11,7 CHANGES FROU ORIGINAL PLAN: As heretofore stated, a mojor portiom of
the rond system wos bullt through virgin territory, requiring, in order, the
prading, preparaticn of subgrade, and the ecmpoeting and amsothing of the
gravel base.

A & rule the placing of pavenent surface was oot attempted until the above
ooprations bad besn satisfactorily completed amd the base ready to receliTe
the finml surfecing. This made it necessary to akift the paving operstlons
to selected portions of the road where base cpnditions were bast,

As the paring comstruction approached completion, prevailing weather condl-
tions mede it ineressisgly Aifficult to properly prepars the base so as 1o
warraot the placiog of a high type surface. It was, therefore, considered
edvizsble in the interest of speed and economy to make certain chenges im
the type of pavrezent from that oripginally plenned, provided thet no sacrilize
wid @Side 1o the uasbility of the rosds,. These changes were reguested bY
#nshington, end were =ode as follows:

(s} Bth Street, between Misscurl Avenue and North Daketas Avenue, wo8
changed from asphaltic concrete to gravel surface only.

(b} Horth Dakota Awesous, betwsen 18th and I4th Streets, wWas chanped
from paphaltic concrets surface to double surface trestoent.

[z} Eassas Avenue, from 3rd Place to & point about ome hundred Tif-
ty feat weat of 6th Place, wns changed from asphaltiec coperete gur-
faoe to double surface treat:ent.




(4} 30tk Plage, from Aveous ™A™ to ths boller plant and
Avenus “"A" werc changed fro= deuble surface trestment to
Eravel bass snd prics coly, no surfasing materisal belng
applied.

[#] The roads arcund the Evacuntion Hospital and within
tha Peas Hospital units wers changsd from doubls surface
treatmant to gravel base only, no surfacliog material be-
ing applied.

{f) The Magazrins rond was changed from double surface
treatment to gravel base only, oo surfacing material be=
ing applied.

igl 1llth Street, betwesn Minmesota Avenues and the Incimera-
tor, was changed from double surface trestmesnt to gravel
base ocnly, no surfacing materisl being applied.

(B} The two dead-end Foada in the Combat Englinesr area
ware changed from double surface treatment to gravel base
only, no surfacing materials being applied.

(1] Curved appromch road %o the 70th Infantry Erigede
Headguarters was changed from double surface treatz=ent
to atons macada= only, mo surfacing material bedng applisd.

All other roads in the cmmp were complated as originally planned.

Thare waa a totol of 2.13 =i1les of rosd in cmmp that was constructed of
gravel bese only, having no surfemciog Eaterial applied.

11.8 CONTRACTOR'S ORGANIZATION: For the surfasing of the roads, inclul=-
ing the bass course, the general contractor obtalosd as a Supsariotendesnt,
the sarvices of m =ao whose father was Turnishing the Bot =iz msphaltie
concrate for the surfacing material oo the beavy duty rosds. This mater-
inl was purchsegs? on & prica par ton basis. This wendor alse furnished
some of the equipment used for the construction of the bass and surfacing
on s moothly rental basis, and soms of the key men were furaished Trom
his former organization in a locsely thrown together group.

This socrt of en arrangemant 18 oot a satisfactory method of procedurs
sines the superintendent, ip the sagloesr's opinien, might becoms mors in-
terested io the salling of hot =ix asphalt than getting the entirs rosd

aysten satiafactorlly complated.
The contrmctor, in the engineer's opinicn, d4id oot hawe the proper and

afficient orgenization for the construction of the rosd system that ahould
have besn provided for this types of work. .
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An indifferesnt attitude was showmn at times toward orders issusd by the
engiosars. Jo sose ioatances the lnstrusticns issusd by the snglnaers
ware ignored,

A great mmount of the work dons by this organization wan not eaxecoted inm
an sfficient manner. This wes partimlly dus to ignoring of accepted
englnesring methods oo the part of the supsrintendents and a disregard

for instructicns. However, on December 19, 1940, when the rosds got im
such a bad cendition duws to the rains and lask of propsr maintsnancs, &
changs was floally made on the inslatence of the englneers,. A new superin-
tandect for the road construction was obtained, who was disinterested imso-
far a8 the furnishing of materials was concerned.

With the re-crgmizaticn of the rosd soostrueticen perscooel, isprovessot
wae witnessed in the way of maiotaining rosis in a passable conditicn re-
gardless of weather conditions, end the progress of econstruction in the
bass courss and aleo on the surfacing of bath the hot top and doubls sur-
face trestment progresssd mors rapidly thes io the past, It is recommended
that io oo cass should a superiotecdent be placed in eharge of constrastica
of any utility, especially rood comstruction, where he is in any way conpest-
#d with oy copcerm who might be furnlshlifg any material for the comsirue-
tion of the road aystem. A man with oo such sopnmections oan work moTa
efficiently snd with a sore uobimsed opinicn, and can mccomplish a great
deal more in the way of construsticon on a satlafactorlily completed Bystem.

11.9 ENCINEERING FERSONNEL: The engineering perscnnsl cn the rosd com-
struction conaiated of m principal assfistant engineer with the necassary
survey crews aod insapsctors to properly hendle the conatructicn work.

The ipapectors soneisted of the necesaary men on culwert comnstructicm &0
thet loapectors were avallable Tor each culvert laying crew, an inspastor
mas alss in charge of the graveliog, one with sach double surface treat-
mept orew whan ino ocperation, afd alss ooe with amch crew duriog tha laying
of bot top maphalt.

Dniring most of the comstructicn period, this enginesring personnel on
roads oonslated of three staking parties and &i¥ inspectors, 15 additicn
%2 the prineipal assistant eagloeer.

11.10 ACCESS ROADS: The road program within the camp ares included the
construction of an approach road from the camp road system south townrd

U: 5. Hlghway Mo. E5. This road, designated as Tth Flace froam South

Dakota Avenue, rums in a southerly dirsction 3,581 feet to the scuth side
of the cenp boundary where it conoects with the County road which was graedsd
mnd gravalsd by the City of Morth Little Rock, Arkansas. The road within



the cemp boundary was surfaced with double surface treatment. This road
will provide m conveanlent mccess roed from the camp to Higlway Mo. 65.
Ses Drawings Mo, 6110-416 and NMo. 6110417 for the plan and profile of
this road location 1o cemp.

The other malp appromch road Into the cmmp enters at the sast end of the
camp and was constructed and ssioteined by the State Highway Departiment
of Arkmnsaas. The road system, as constructed In camp, sbould give a Tery
satisfactory service with a reasomable amount of maintensnees,.

11,11 MATNTENANCE: A malotenance crew should be organized by the Camp
Quartsrmastar to properly maintein all roads in camp sinoce in order to
maintain a satisfactory surfecing, regardlsss of the type of comatruetion,
it ia Seoweasary that proper meintemants be provided at all times.

Drainage should be properly taken cars of im the ro&d ditches by baving
avalleble at all times a patrol gradar to keep all drainags ditehss opan,
and wmhatever laborers Are Deceasary im order to kpow that all draipage
structures are open ao that there im free inlet and outlet for storm water.

Road surfacing should also be proparly maintalaed and any soft Epots or
places wheee repalr is nesdsd should be taken care of am socn as they
appear, and not allowsd to develop into an impassable spot in the road
which would be diffiecult to repalr.

It im Tecommended that material for the repairing of the hot mix asphalt
surfaciog be obtained from plants which might be located im Little Rook
and can producs this materisl more scocomically than it could be produced
by any plant shich might be set up in the camp area by the War Tepartsant.
The ssount of material oeedsl for repeirs for this type of surfaciog
should not run into any large quantitiea.

The secondary roads, or those oo whieh the double surfacs treat=ant was
used, will "blesd™ and become soft on the surface during warm weather.

In order to properly maintain these roads and provide a permenent surface
freea from soft asphalt which might be pleked up by motor wehicls tires,
the surface should be covearsd with fine erushed rock having a maTimum size
of one=half inch. This surfacs may alsc ba very satisfactorily and econo-
mically stabilized by sfdiog the dry sandy scil from the shoulder of the
roat, #c &8 to absorb the excess asphalt socftensd by high temperatures,

The maintenance crew should conaist of a foresan familiar with road work,
a ronf patrol grader, a blada operator, & truck, and the neceasary laborers.

11.1% O0EST: The detniled cost of the road conetruction was as follows:
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COMPACTIMNG CLAY BOUND GRAVEL ROAD BASE
WITH PNEUMATIC TIRED ROLLERS
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PLACING HOT ASPHALTIC COMCRETE

ROLLIMNG HOT ASPHALTIC COMCRETE
BIMNDER COURSE
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