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ﬁm Repors for the conatructinn
of the
Mount Vernom Memorial Righway

The losation of shis highway traverses the weat bemk of the
Potomeg River. The direetion of the river elong the line is southerly.
Iz general ths right of way extends from alang the river froat oa the
‘east %0 the higher W ¢n the west of the rosdway. This terrain i{s -
indented by tidal estunries of varying widths. The inclination of the
ground surface towerds the river varies from level in the tidal flets
o about twently degreos along the higher slevetions. Ths surfacesof
these slopes. are serrated by innumersble ravines, all of whieh earry
off surface water during storm pericds, and some of them ere outlets
for sub-surfnee dmimo. -

The route cummences near the south end of the Arlington Memorisl
Eridge on Columbia Islend, Fram this point onward, like & band of rib-
bon, it threads its way, deflecting first to the righ%, them to the
left, and o0 on in long, grseeful, serpentine curves as it meanders
gaross tidel inlets snd intervening higher ground. 2Agein, we view this
lane erowning the hills with long swesping, undulsating gredes, revers-
ing themselves over vales as 1t wends its way, developing attractive
and ever-changing vistas.

The looated lime pertly over high ground and tidal mne'-, slas-
sified the material to be yemoved., This classification in furn deter-
mined the methods of operaticns.

\ The resulis were & decision to let the contrmots for grading in
$wo unita, the {ills aeross the tidel estuaries %o be sonstrusted Ly
hydrsaulic dredze methods, snd the zones of higher smna betwoen to bLe
resoved by common sxceveling equipment.

There were five construgtion umits for which plans wexe prepared
and sontrsets swarded. in addition thercto sontragt "i" provided for
the eoustruction of 2 riprap seswall along the river front from the R,
¥, & P. Railvoad tc the Boundery Chsunel Bridge.



Contract “A"

: This eontrast sontoined three jteme, namely, riprap umn
- Columbie Besin, sofferdsm for New Abutment at the l4th Street Highway
‘Bridge, and rubdle stons gquarried and, shapod for rubble masonry bridge
fagings.

- Bids were rscelived Ssptember 11, 1979, ond the sontract wes

. awarded 0 the Smoot Sand & Gravel Company of Washington, D+ C., On Sepe
- bomber 1B, 1929, This contract received the signature of the Seovetery
of Agrioulture on Septexber 28 and the eontraetor received notics to

. ssart work on the same date for Items 1 and 2, 7Tho delivery time allowed
- on Item 3 was the duration of performance on Unis III, the Bridge Con-
“tragt., The work on Items 1 end 2 was completed on December 30, 1989,
with an official time count of 935 calendar days., The denmy on ITtem 8
was commenced Jume 11, 1930 and continued until May 11, 1931, with s
official time count of 334 calendar days. ‘

The riprap seswall wos consirucoted around Columbis Basin, lesv-
ing =n epening at the loemtion of the Boundery Channel Bridge. The base
of this wall was bullt six feet below moen low water and the top three
. feet above, The width of the base equmiled twice the height. ;& derrick

dredge equipped with a clem-shell bucket was used t0 open the chennel”
in the mud bottom for the base of the riprep wall., The location of Col-
umbie Basin is shown as Exbibit Ro. 1 {m the Appendix. During the con-
- struction of the well same of ths stone settled by its own weight iate
the soft mud base below, producing an increase ¢f sbout 233 per cent,

~ The estimated quantities were 24,000 tons of stone in plsce at 22.89 per
ton, $69,360.00. The final gquentities were 29,665 tons et {2.30 per
ton, $85,731.85. The cost of engineering and inspection wes £4,450.36.

A cofferdmz was goustructed st the site of the proposed New ibut-
ment of the 14%h Street Highway Dridge to protect this loocetion during
the hydrsulic i1l operations im £illing in Columbis Basin. The leeation
of this cofferdsm and the two spans that were removed \m&ar the Unit IIX
eontreet is shown in the Appendix es kxhibit B,

Contrsct *“B"

: This wes sa agreeaont between the Secretory of Agrioculturs and
the Secretary of ¥ar, whioh provided for the construstion of hydrsulie
. #4118 »% Coluwmbis Basin, Gravelly ’oint, Rosches Run, Four Xile Run and
Hunting Creek by the U. &£. ¥ngineers, I.ater the hydreulie £111 aoroes
rittle Hun¥ing Creek wes inoluded, :



This work inoluded dredging from borrow pits located in the bedt
~of the Potomag River and puaping the materiel through pipe lines lafd
on pontoons with flexible psonnections to the site of the i1l and thmca
" on a trestle to the dischearge end of the pipe. )

o The dredging plent of the Enginser Corps, U. B, /irmy, which was

‘employed upon the construetion of all hydramuliec £ills for the Mount Ver-
non Memorisl Highway comnsisted of the 20-inch dredge "Welatka", the
18-inah dredge "Taloott” end & 20-inch lLiesel booster pumping unit whioh

" was used in conjunction with both dredges as required. All work was
prosecuted under & 24-hour operating basis,

The "Welatka™, whioh {s the most powerful 20-inch hydraulic dredge
 opersted by the Bme;imcr Corpe, is of steel comstruction with sn overall
- length of Rl4 feat and breadth of 40 feet, with provisions for gqusrters
- #nd subsistenos of 80 men. The R0-ineh dredge pump is driven by a 1800
. horsepewer tripls expemsion reciprocating engine, steem deing genereted
by four eil-fired water-tube boilers. The dredging ladder is 75 feet in
 length and ia cepable of digging to s depth of 45 fest,

The material deposited was practically 100 per eent sand, gravel
~and cobbies, and was of sn sxtremely abrasive nature, requiring hesvy
_yenawals of all parts coming in contsot therewlith, such ss pumps, piping,
cutter, ete. The charaster of this magerisl wes olso reflegted in the
performanse of the drodges whose ovutput was reduced below tliat usunlly
obtsined under oxdinary dredging conditioms, due to the weight end high
frictional resistance together with the distence snd height to whioh the
mnaterizl wss deposited. ,

The average output of the "Welatks" at difﬁnntflo«lnioﬁ was:

Laggth ﬁw il Gﬂ- mq Per Houy
3000 faes e . 400 (with booners
3800 feat pE.{ 200 (witbout booster)
5400 feot , ia! 240 {with booster)

The 41 scherge Prnnurév 4t the pump under the &bove coméditions ver.
_ded frem 70 to 100 pounds., When the booster was employed, sn averesge of
.35 pounds pressure was added to thc stream en the di:chm‘ side of the
: ’boostor.

The 18-inch drodaa "Taleott” 1s elso of steel gonstruction with
+n aversge length of 173 feet snd bremdth of 32 fest G inchas, with proe
" visions for qusrters und subsisience of 45 men,



The 18-inch dredging pump is driven by a 425 horsepowsr compound
reciprocating engine, steem being supplied by & ecal-Lired water-tube
boiler. The dredging ladder is 55 feet in length and is oapeble of dig-
zing to a depth of 35 feet,

The material hamdled by the *"Taloott" was 1dpnt:l,msl with tha#
handled by the "Welatka" and the average performance wag as follows:

L of L) Lifs ids, Pexr H
400 foed i’ 180 iwﬁthout wooster)
2800 fsed ‘ 1é* 810 {with boe:ur)

'zha disoharge pressure at the pump under the above conditions
" varifed from 40 to 70 pounds, '

The booster plant which was employsd when the lengtih of line ex~
‘coeded the gapacity of the dredge, was housed upon 2 barge 100 feet in
langth by 30 feet in breadth, upon whioh we# mounted & 650 horsepower
" six-oylinder, 4~aycle Diesel sngine directly coanseted to a 20-insh
- dredging pump. The plant was complete with sll nesgessary umlurin,
- saeh as campressors, pumps, fuel tanks, Gtc.

: In the operation of the plant ‘mo boaster was placed at sueh
poins im the pipe line where approximetely 10 pounde pressure from the
dredge was delivered on $he suction side at which point the Msuharst
Pressure was approximately 48 pounds.

, There was nlso & mmell olsm-sholl dredge, "Atles", which was used
to open ehamnsls to borrow pits. This dredge waa alsoc used in unloading
send from barges to build the £ill soross Gravelly Point Inlet.

" A bulldoser wan used to shape the hydrenlic fills to grods.

In the nature of preparatory work, test borings were nade %o lo~
cate the send and gravel in the proposed borrow pite., In some eases 1%
vwas found in the river bed with mo overburden to remove. At other places
it was negessary to strip mud defore suitable materfsel was found., In
some instances the stripped meterisl was rspladged in the porrow pit after
axom'atum at thnt point wan complete.

Along the loecated line soross thease tidal estuaries, mud in war-
jous atages of paturation composad the beds on which she fills were
mede, The elevation of the top of the mud in Four Mile Rum varied from
" zgre %o three feet below moan tide.
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As a praecticel illustration of the unstable conditiom of these
1mud beds, the piles which were driven for teating foundetions %0 deter-
aine designing data for bridges pemetratod from 8 to 12 feet under theiy
own weight. An additionsl pemetration from 10 to 14 feet was obisined
imm & hamner welighing 3210 pounds waz ullorod to rest on top of tha pile,

‘ ‘he sand and gravel meatarial used for these hydrsulie rmn wae
of greater speaific gravity than $ke mud beds on which the fills were
built. It was antieipated that this superimposed weight would penetrate
the mud bed until it reseched a point of stebility. The process of build-

‘ing up this superimposed weight was very grsdual, The eress section of

the £111 under construction was comperable to & trizngle with its apex
at the high point approximately on the center linme of the roedwey. The
srestest pressure existed underncath this location. During the period
of this pemetrating movemest into the mud i+ wea thought ¥hat a laterel
snovensat would coour pusking the mud outwardly beyond the range of the

- slope lines resulting in a substentisl foundation tor the 2111,

Evidently pocketis of mud verying in degree of umttion nmpeua
the mud bede of theme t1dal estusries. Gonssquently the usderlying mee
terials were more stable at some locationa than at others. The resulting
comparable seffeet waas that thoss seotions super-saturated, moved more
rapidly, grsusing slides, or vhen Semporsrily traspped by the slope of the
material pumped therson, was foreed upward along ths line of least resist-
spes as the weight incressed, This movement sonsinued until the meterial
being pumped in deqsmwe stabilized ead had the offect of produum ridgen
or cone-sheped meunds on tha slopos, »

. During the process of jumping water with suspended meterisls fTlow-
ing from pipe openings, the heavier was deposited nosrhy while the

‘lighter end yet lighter was deposited by the flow of water further snd
further awey. This proosss prodaced a slope thet beceme flatter ss the
distanse inoreased from the pipe openings. Fleshboards were uzed to ae-

- colerste the process of depositing the suapended meteriala from the flow
af the water st desirable locations. The heevier materimls were controlled
by thie awthed sucosssfully, buts the 1igh*hr would pass through the flashe

: wm. with the water.

The designed roadway meciion pravmod for a ﬂmma surfage level
on top and 100 feet wide, that is, Tifty feet on easch side of the eenter
line with side slopes one on feur. This was atisined except on the lhya
which became variable due io aliha rnd md boils,

: Poasts 4 1mhn by 4 inches ware zet on the ahauld&r lzuu ana
check lovels wers takeni et intervals and the elevatioans recorded during
the progress of the work. This cheok was maintained fer aim nonths after

. the pumping was rinished.



The sttmched ehart shows the settlement on Four Mile Run during
~ the year 1930, The data plotted is the aversge apross the roadway for
the period indieated on the ehsrt attsched in the Appendix ss Exhibit 3.

o The total combined leagth of hydresulic fills whioch were pumped
sguelled 2,59 miles. The elevetion: of the finished grade om the hy-
draulie £ills varied from 8.0 to 28.0 feet above mesn sea lewvel. Quun-
‘£i%des in hydraulic fills sre shown on Fxhibit 4 in the Appendix. '

j The foot note on Exhibit 4 containe sdditionsl yardegs itemined
Tor each hydrsulic £1ll. The totel of the additional yardege pumped ia

120,088, Inoluded in this volume is 97,774 cubic yards pumped from
one %o nine feet above the hydreulio f£ill grade line, The difference
hetween the above volumes is 22,294 oubic yurds, The latter quantity
repressnts the volumes obtained from Iwo trapezoidal areas, one on esgh

slope looated betweem elevasion +7.7 end the hydreulie £ill grade line
meesured in a vertical line; and between the murfagc snd the theoreti-
cal slope measured in a horizoatal line. Thise produced a horimontal

. plane of sufficient width on which the base of the hydraulie fill see-

" tion pumped above the hydraulio £1l1l1 grade line was superimposed.

Seundings were taken to determime the mud iixia. naing mean ses
level datwam mnd the located center line es 2 base for latersl measure-
ments to obtain dats for plotting cross ssctions,

v . Measuremanta ware taken mamthly at theses sections and the data

was plotted snd quantities computed un$il the required amount of mater-
121 hed been delivered to complete the finsl hydraulle ril) sectien.
The total eost was 31,829,705.186. Engineering and Inspection, $27,526.90.

i}qntmﬁ 3.
: The ocomtrast for driving test piles and making test borings et
bridge sites wes let to the Oranford Compeny of Waeshingten, L. C. The
revort for this work will be found with thet for Bridges, Unit III,

4 photographic section ie atteched et the end of the report
showing interesting festwres of consztruetion on erch of the units,



Unit II

Thie unit inocluded the grading, drsining end ingidental construe-
tion on the high ground lovated betveen the tidal estuaries, beginaing
&% Otetion 116+00 and extending to kiount Vernom, & distance of 10.85 m_).n. ‘

Bids were received January 25, 1930 end the contrasct swarded to
Vinocent Sohiavi, of Buffalo, N. Y., February 11, 1630, This coatrses
received the signature of the Seoretary of Agriculture, and the contreg-
tor wea notified to start work om Marehk 17, 1980. The ¢ontruactor re-
geived this notice on March 28, snd the official time count commenced
iareh 23, 1950, with & time sllowance of 400 calendar days. Thin time -
was extended 24 days by reaasm of exira work that inoremsed the amount
of the contragt. The contreact was completed onr May 9, 1981, with en
nffielal time eount of 412 cslandar days eoamod.

. On Mareh 10, 1930, the gontrasctor commenced cledaring the right
of way end the removal of buildings at the Mount Vernon Termimus. On
Warch 18 a Lima 101 gasoline power shovel, heving & dipper capscity of
13 oubic yerds commenced greding with three lug trucks for heulipg end
a bulldozer for spreading the material,

Another 53.011“ power shovel commensed gredimg at Wellington .~
vula on Mayeh 24, using Hug end Mask trucks. At this time Athey trail-
ors were pleeed at Mount Vernen forbteuling the meterisl. Subssquently
thess shovels operated, the one on the longer hauls using tmks, the
other on short heuls using Athey trailers,

. On Mareh 87, 1930, & Nortiwest gasoline powar dregline of one
cuble yard cepaaity, comuenced oxcaveting end side cesting st Stetion
. 661, This equipment was guickiy moved so Station 653 and eommenced »
cutting down the bluff end filling in swemp to moke & roedwey to the
- logation of en 8-feot aroh. This machine, equipped with 40-foot leads,
drove the foundation piling required for astructures on thie unit, The
- stripping snd storimg topeoil wea nlso performed by this dragline.



It was necesaary to obtain date of forces and squipment employed
v%n develeop a eriterion of the performance in work done to0 detormine that
the monthly progress made was sufficient to complete the work within
the time specified. The dailly retio of progress was computed to be an
uverage of $1,089.73 to complete the work within the 400 calendar dey
contreot time period. 4 chert was devised showing the requirsd progress
by & straight 1ine over the perfad of the contrsoct in calendar days.
Ihis chart is ettached in the Appendix as Exhibit 5.

To maintain control, resident engineers wers required to furnish
the office @ daily report of the loeation of sll operations and the
- mnber of 21l foreces bnld eguipment a¥ vork on the projeet. To odbtein
uniformity amnd systematise the dass dhtained, z dally repert sheet was
 doviesd and furnished with instrustions $0 use ss mony as might de neg-
gasary % veport all opermtions. This ferm is Exhibit 6 in the Appendix.
The kind of equipment used wes briefed by establishing a code for it.
The code letters were used foy reporting in the equipment column., (See
Txhibit 7 of the Appendix for this code.)

A1l structuras were ataked sad reports were mads, 1nclud1ng the
tlm the contractor commenced and finished the work. (Beo Exhibit 8
of the Appendix.) . . o ‘

- donthly estimstes were made to the sontrsgtor. The gquantities
computed wers based on eareful measwrements of all werk dome t0 date.
The toteal guentities inclwied in sny one item wers fregquently mude up
of smell components whose logations were diversely soatiered over the
entire projeet., To maintain a oheck snd looslize these mmall component
qumntities, a detailed estimate sheet was dovised. This sheetl was so
arranged that all quaniity uaits that wers included in eny item eomuld
~ be traced to their respective localities. A totel of sll quantity units
of any item wes the total eatimate to dete, The total quantity itema
were transferred to & oonsolidated estimate shest eand muliiplied by the un
unit bYid prices for smounts, The sum of these mmounts was ths totsl '
estimate to date from whieh & percentage was retained, To the remainder
- the sgm of all exira work orders was sdded for s fimsl Sotel to date.
The previous estimates wore then dedusted and the remainder represented
the ourrest monthly ostimate, Estimste forms are attached in the Appem-
4fx as Exbibits ¢ end 10. = :

During the period of construction, unite of work foumd %0 be
easential tc the fimished projest and not eoversd by M4 prises are in.
sluded in the Hxtre Work Order clauses of the eoptract. Work was per-
formed by this metbod only hy wriiten work orders signed by the gontract-
ing parties. The method of prosedure was firss to make up an itemized
astimate of the work to be done; obtain from the oontractor » schedule
of wage and equipment rates per hour snd write them Into the extra work
order, indluding materials ead supplies as shown by the orizinal
racsipted bills,



Resident enginsers checksd daily with the conmtrastor's time, the
mén and eguipment hours made, to which esch vouched for by their signas-
tures. This time wes turned in to the office the following day sad was
tabulsted on a detalled extra work order aheet (sttsched in the Appendix
8 Exhibit 11). Originsl reesipted billa were obtained and after chnk-
1313 wore aopied and tabulatad.

Topsoll was stripped from the selscted ground area between the'
alom stakes plue five feet on each side. This matorisl was pilled on
the sides back of the roadway seotior for future use during the land-
seape operations,

Qommon excavation wes removed by power shovels and the meterials
" were hauled with trucks and Athey dump trailers., The f£ills were spread
in layers of not more tham 12 inches in thigknsss by mesns of caterpil~
lar bulldorzers. The Operstions of these mechinss back and forth shov-
ing snd spreading the esrth sround, and sugmented by the movement of
three snd four cublie yard cepeclty trmucks and Athey trajlers, eeutrucm
and umusually compsct fill,

Reference hes bPeen previously made to the crenellated terrain
which forme the sloping ground on the west bank of the Potomec River
between ths tidal estusries over which the Mount Vernon Memorial Highway

. is looated, Some of the depressions were so low in elevetion they were
subject to overflow of high tidel wators and while covered with trees
md undergrovth the ground weas prodbably mede cserth. The fills aver
these partiel swampe have had 8 greduel settlement. Notably smong them
was the south bank of Little Humiing Creek, where a dry lsnd fill was
extenfed out to the water lime. OGn the laft or river side of the rosd-
way & dry land mols extended out nearly parallel. On the right s eurve
in the oreek caumed the marshy sres 10 extend closer to the roadway.
The superimposed weight as the 111 was built out layer by layer, de-
veloped & settlement. As the work progressed the marsh leand commenced
to rise, Thic was more acceniusted on the right of the roadway, Soon
the trapped water under the base of the £1ll commenced t0 flow through
the £111 %o the surface. The surfage at this time had beem built about

. soven feet shove the original ground elevation., Attempts were made to
release this underground situation by exploding especislly constyucted
cartridges of dynamite., Iiue to setting up vibrations in the mesonry
arch under ecomnstruction ahout 600 feet away axtira heavy loaded gharges
eould not be used. The material under the £ill mme a saturated peat,

~&nd so soft smll charges had little effect., Leter the consirueticn
of this £111 was included in the hydreulic dredge work and the mater-
ial wes pumiped to an clevstion to insure a superiuposed weight sufficient
to force 1t to a place of stability. There are other swempy secilons
along the highway shat have settled und this proces: still continues
with 8 slow movement.
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The soils of this region are clays, sand and gravel, A subsoil
profile would indicate the asil structurs %o be stratified, gemsrally
with vell defined lines of demercation thet do mot, &s & rule, perallel
“the ground surfaee. The 50l strats therefore veries in thickness.
This soil struoture, like the greumd surface, tilts towards the river
at varying angles of depresajon. The atrats of the more frisble soils
teing porous, allows the 6ireulation of underground waster, 7This water
through the aetion of grevity maturelly reachad the impermeable soil .
stratum below, end flowing aleng & laminated plans to its intersestion
%ith the greund surface, reaches an auuet from whenes it eontinues om
down the slope as surface wager,

: In adjusting & grede lige whose finished roadway womld conform
10 the demends of modera highwey traffie sad at the same time it the
topogrephy of the looslity, it was am inmevitadle conmssquence thet the
plans of the kighway grede lims would imtersess and out the s0il strate
during the process of grefing the rosdwey. The operations of grading
snd dreining the rosdway were dome during en extrsordinary drought
period. HNotwishstanding the sxistence of thess sonditions, subsoil
water would seep sad run into the exceavated seoctions whenever the
‘frisble strata was cut through.

. A% one pluce on the rosdway the surfece as well es the sireti-
 fied soil topography was so shaped by mature that subsurface water :
converged to the low point of the soil profile. From 8 to 8 feet De
Jjow the ground sarface an impermesble sol) strata wes found., During
peat desndes water had parcolated through the soil fissures above and
deposited a materisl on the soll stratws below that resembled soft
sosp in charscter and consistemcy. This process developed e liminated
plane exceedingly slippery, inclimed from the horizonisl towsrds the
river at an sngle of adout 18*. About the time grading was oampleted
st this point, the embankment materisl together with the ground dowmn
to this plane eommenced to move towerds the river, c¢arrying trees

- stending upright from 6 to 18 ipches in dimmeter. The tress on the
elide graduelly inclimed uphill frem the verticsl as the movement con-
tinued for & period of several weeks.

Underdraine were installed to intercept this subsurface water
- and pipe it away. This effegtively cheaked the slide for the time.

A sketeh showing the location of theaa underdrains is atteched in the
sppendix as Exhibit 31.

The construction of Underdrains was provided for in the ilems
ol the sward of the comtract, Quantities were estimated wherever the
sarfage indieations wers of such & neature that underdreins were dewmed
desireble. However, no knowledge of the soil strate and the subsur-
face water was avsilable until the work was oponsd up and consoquently
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many localities were found that required underdreinage that was not
originally contemplated. Further, the conditions found duriag the oon~
strustion period aould pot always be rectified by using the standard
design, amd %o provide for these verying situstions specizl plans were
used as the exigencies of the case required.

The guantities that made up the items of the award nﬁltiplinﬁ
by the unié bid prices produged 2 sum of {$435,890.80, which was the
smount of the coniract.

An extra work order clsuse wea included az s part of the contraes,
This was done Po cover sugh unforesean contingencies that would develop
during the progress of construstion. This included such items as the
slide et Station 523; the cemsnt rubble rotaising wall at the Holidsy
House about Station 535; the mbwsy for the uss of the pump operetor of
the R. F. & P. Railrosd in orossing under the Mount Vernon Meworial Iiigh-
way; grading the old elsetric roadded from about opposite Stetion 553
to Station 508 as an s¢cess road, and a mumber of minmor mheollaneous
Tastures,

The final estimate was made up on 1%&::1& of the contract plus the
total of all extrs work orders ss followa: '

Finel peyments on items of the contraet $432,885.858

Total of all extre work orders , 41,145,038
Total finel estimate 2473,780.85

The cost of engineering and inspection was 41,951,685

‘The fina) estimate contained an inevease in quantities on some of the
~ items and & decresse in quantities on other itams of the contraet.
This is defined item by ftem in Exhibit 18 in the Appendix. These dif-
forendes sre a 1og1ea1 aaquenca to eopditioms found after the work was
ooened up.

: The items of the expenditures on the axire work orders were due
',to developments after the contreat was let,

The finishing of the graded roeodway wes perfomeé &s shown by
sketeh in the Appendix and merked Exhiblt 13. DIuring this operation
the intersection of the side slope with the ground surfsce in the ex~
¢ovated sections was curved. The length of are rounding off this angle
varied with & maximm of sabout 10 feet in the desper cuts becoming
‘shorter as ithe depth of cut decreased.

: The finel shape of the full slope is shown in the ippendix as
Txbdbit 18. The lower ourvad slope section was dconstructed after the
navements were laid. Likewise the shoulder linesof the fills were ocurved.
The use of verying slope ratios wes designed to serve a two-fold purpose,
namely to balance excavation and embankment msterials, and to enhance

the landacape development. ‘
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Tni¢ II
Extre Work Orders

Extre Work Order No. 1, dauted April 11, 1930, contained suthority
t0 widen, scarify, shape and partislly surfa¢e the old interurban elee~
tris reilroad grade from a point opposite Stntien 558+00 $o opposite.
Station 567400, '

Total cost of Extra Werk Order No. 1  8408.78

Extra Work Order No. £, dated May 6, 1930, conteined
six items, ag follows:

1. Draining cesspool, Sta, 818 $10e0.81
£. Removing 0ld vitrified pipe lines frem '
the eleetrie resilroad grads 109.538

3. Clearing, draining, greding and parsially

murfacing the electric railroad bed from

about opposite Stetion 54& to Stetion U066 B38.98
4. Furnishing end laying 4-inch drain tile

connegtion with tree wells ‘ _ 41.%0
5. Furnishing and placing ndditional gravel

in vitrified underdrain diteh from Station

81800 %o Station 823+00 95.11
6. Opening chamnel &t Dyke to deflact tide
water from the 11l slope 113,88

Total cost of Extra Work Order No. 8 , $2368.48

Extra Work Order No. 5, dated Juns 16, 1930, pro-
vided for the construstion of & waterproof pedestrian subwy
agbout Station 2235+76 for the use of the R. F. & P. Bailroad
anployees in geining access to the puwxp house.

Total oos% of Extrs Work Order No. 3  $11168.29

Extra Work Order MNo. 4, dated June 16, 1930, provided
Tor the sonstruection of a retaining wall in fromt of the
(irla' Friendly Socelety property about Station 535+Bl 0
Stetion 887+48. : ;

Totel cost of Extra Work Order No. 4 : $655%.13
: Extre Work Order Ho. 8, dated June 18, 1930, provided
for restoring embsnkment csused by slide at adbout Station
580 to Btation 524,

. Totel gost of Extre Work Order lio. 5 $14704 .73
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Extra Work Order No. @, dated July 3, 1930, provided
“for seresning, hauling mnd plaecing grevel sbout tree wells
a2t Stations 772 and 825-.70; and sxoavating dlteh through
ombapkment neer Station 773 to drein weter from fill.

Total eost of Extra Work Order No. 6 §355.8)

m Work Order No. 7, Gated mtmhur a, 1930,
provided for three itema ns follows:

l. Plaeing topseil en slopu at the caer and bus
parking ereas at the Mt, Vermon Terminus £844.28
2. Exoavating, delivering and plseing fine '
£ravel or gcarse sand ior temporary traffic
" lspes a$ the new greded ares a% lit. Vernom 48.58
3. Three-ineh pipe ¢onduitc at entranse to asr

end bus parking sreas at Mount Vernon 180,44

Totel cost of Extra Work Order Ne, 7 o $1022.04

Extra Work Order No. 8, dated September 18, 1930,

provided for special vitrified tile underdraing, Station

GEE+T8 to B27+00 and 571+00 %o §77+50, _
Total cost of Extra Work Order No. 8 ' o $4965.69
Bxtra Work Order No. 9, dated Degember 30, 1030,

‘nrovided for the oonstruction of crosaing over the Xount
Vornon Memorial Highway grade at loeations of existing roads.

Total Cost of Extra Work Order No. 9 ‘ §0600.04
Totel oost of all Extra Work Orders $41,145.08



Unit III, Bridges

: The Cranford Cempany of Washington, 1) C., was awarded the
'apntraat for meking test borings and driving test pilles. ‘

Youndatien Imvestigation

Cost of Teat Borings , § 828.00

Qost of Driving Test Piles -3 00
Subtotel 321%5‘&‘

Cost of Engineering snd Inapeestion 494.
Total Cost of Tests 35,014.9%

A11 bridges busilt cm the highwsy were ineluded in Shis wni$ and
contract was awarded in two groups to the Merritt-Chepman & Sc¢otts Corpn.

 Grompl f Group 2
Houndsry Channel Bridge : - Alrport Overpass
Hew Abutment, l4th Street Bighmw ~ Four Mile Run Bridge
Bridge Bouthern Railway Overpass
Underpass, lAth Street Highway Hunting Creek Bridge
~ BEridge Grade Separation - . Wellington Villa Underpass
Alterstions to l4%h 35t., Hwy, Eridge = Fort Hunt Overpsss
Roaches Run Bridge Little Hunting Creelt Bridge
Cost of Construetion, Group I § 947,836.27
Cost of Engtne.rm & Inspection %,aw.us
TO"IJ- 9 Ly » o
Cost of Construction, Group 2 1,057,461 ,06
Gost of Engineering & Inspection 34, 059

Total - £1,0

A)1 detsils of supervision snd iaspection were performed by the
personnel from the Division of Bridges & Struotures, 4 detalled report
is submitted by them. ,

Alignment snd bench murk ahvaﬁions were furuished the personnel
of the Division of bridges by the reasident engineers statiomed on $he
seotion i.neluding the bridge Bit@ﬁc



Unit IV
Paving snd Inoidental Construstion

: The plens for Unit IV were worked up in two sections., Seection 1
sommeneed at Station 10+00 snd sxtended to Station 404+00. The Dpave-
ments on thia seotion werps of different typems. BSection B commenced at
Stetian 404400 mnd extended %5 Mount Vernon. The pavement on this see-
tion was of ene type, exeept the cocese ronds.

Section 1

Bids were received February 25, 1831, =nd the contraoct was
svarded to the Maglougald Comstruetvion Co. of Atlente, Georgia, March 7,
1021, This gontraot received the sipgnature of the Seoretary of Lgrie
culture on March 11, 1831, end the cont¥racior was notified to atert
work on Mardh £3, 1931. The contrsetor received notice to start work
on Mareh 30, and the offieial time oount begen ou Mereh 31, 1931, with
& contract time allowance of 3EO calendar days, This time ellowence
was imorecsed 30 days by reason of extra work whioh developed, whieh in-
sveased the smount of the contvest. The sontrast wes finslly completed
and agoepted on Fﬁbmrr 10, 1988, !:tth an offf{elal time oount of 317
oalendar m‘a

Werk was agtuslly sterted om April 11, 1931, with a Thew-
Lorruine gas powsr shovsl sxcevating south of the Southern Railway
~ Overpass between Station 363 and Stasion 369, On April 89, execawation
econmenced with this shovel working north in the City of Alexendria on
the west aide of Washington Street st the Franklin Street intersseotion,
The sxesvation oconsisted of old pavement extending slomg Washisgton
Street hetween Franklin sand Montgomery Streeta, The base Pavement wes
composed of concrete and ol macedam. Judging from sppearcnces the old
coneretes base was lald st &ifferent perieds, z2a its texture ranged from
indifferent to very good. Its camposition of coarmse aggregates were
poorly greded gravel along certain loecalities to crushed stone at other
pointe, The woaring surface was a bituminous pavemsnt,
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A tentative sgreement had beon resched with the suthoriiies of the
City of Alexsndria pertaining to the methods of prooedure providing for
Joeal traffic during the excevation of the old pavement. The agreemsnt
provided that the west half of Washington Street be excavated first snd
tite bage pavement laid for use of traffioc while the esst eide whs being
oxoavated, On April 30 & request came from the City Council %0 excavaie
the entire width from Fremklin to Prince Streets, and from Prines to
J“ontgomery the previous egreament to obtain, so the latier procedurs was
Tollowed.

By Mey 16 the shovsel had excavated the weat hslf of Washington

Gtreet between Franklin snd Kontgemery and the east side from Franklin

to Prince. This shovel was then moved to Station 41 on Columbia Islead

with the intention of doing the necessary excavation there, working north
towayd Stetion 2l. Listle work was sccamplished as the shovel soon set-
“4led into the solft ground by resson of vibrations set up under its opern-
‘tions. This shovel was dug out and with the use of timber matiresses,
moved over the soft ground and was retwned $o Weshington Street, Alexandria.
Un 1%s arrivael 11 comwenged on th: east side at Prince Streel and ocn-
pletesd to Montgomery Street on June 18, 1931.

On the removal of the shovel from Columbie Island, a force was '
‘placed at work digeing ditches for instellinmg underdrains, This work
" was done under the inspection of the Division of Tests who supervised
"gubsail borings and developed grades for laying the drain tile to draw
the subscll water inte the river. When thess underdraine bhegon to funge
tion, the surface commenced to dry alowly, developin; comtraction oracks.

It was epparent that no roadway gould be meintzined on such
ground and special treatment was degided on to meke e buse for the high-
way. In the dssizn for this section the pevement whioh hed been provided
was two inches of dituminous conorste surfege, & three-~inch bituminous
concyets base, & four-inch dry choked stone bass snd = twelve-inch
washed grevel base, or & total thickasss of one foot and nine inches.

It wam decided in sddition to the ebove %0 place a thickness of two feet
ynderneath the sbove mentioned pavement.,

A drsglins excavator was obtained snd the excevation taken down
3,78 feet below the top of pavement grede. This equipment had the ad-
ventage of opsreting from the ground surface, excavating behind end de-
pesiting the meterial well beck of the alope stakes for use latey as
tonsoll, The £il1l sections were likewise built 3.75 feet below $he top
of psvement grade and the entire length covered with unwashed gzravel
obtained from tlhe Potomee Fiver dredges. This mutsrial was barged o
the bank at & point sbout opposite Ssatiom 35 oun Columbis Island and un-
" lpaded by a olamshell derrick and depoeited in a bin om shore. The
unwashed grevel was losded from the bin into trucks end hauled to points
of deposit., This two-foot gravel thicknees was spread in layera and
rollsd, As these layers were spread anc rolled situstions developed



where the underlying soil was forced through to the surface, This meter-
iel was carefully removed and new gravel placed snd rolled., The sntire
operation was comparsble to construeting the ground on thich to locate
the highway. -

On June 168 the shovel was moved from the north end of Washington
Street to Columbia Besin nnd cormensed exesvating end making the approsch
£i1l on the south side of the Boundary Chennel Bridge. This location be-
came the canter of operations for this shovel until the grading was com-
pleted, moving back snd forth from peint %o point as the urgenoy in sasist-
ing in advsneing the excavation ahesd of the paving bacasme necessary.

On December 19, 1931 another shovel was renied sud placed at work
in the Columbio Basin ares. The two shovels gonerally removing deposits
of material #nd hauling end placing it in low places, made & clean up of
the ares, The grading wes entirsly completsd on Januery 16. 1‘352. The
final 4dressing up was mpletad on Japuery 25, 1l93E,

The equipment used on Seotion 1 1: listed and 1111 be found in
the Appendix as Exhidbit JA.

¢ Clsy Bound Gravel Bess

© The materisl pumped inko the hydrsulioc fille was saund snd gravel,
An spproved type of clay was hauled, apread end mixed %o s depth of 12
inches balow the base of the bituminous conercte paving, over all the
hydreulie fills on Seotion 1. This class of work extended from Statien
52+84.5 to Stetion 118480, over Columbia Basin, Gravelly Inlet ud
Romeches Run; from Station 172400 %o Station 59R:88 over Fouk Mididrmes
- and from Stetfon B370+50 to Station 404+00 over Hunsing Creek. Om: this
clay bound gravel base a three~inoh bituminous csoncre$s base gourse wes
luid, and upon this wes superimposed a twp-inch bitumima conerete sur-
faoe gourse.

2eving

The type of pavemsat Irom Statiop 10+00 %0 Station 49+88.5 on
Columbid Ialend haa been noted, It was sixty feet wide between curbs,
From Station 40+88.5 to Station 52+84.8 over Boundary Chemnel Eridge

and the two hinged approsech slubs the pavement wes s two-imeh bituminous
gsoncrete 181d on the bdridge snd slsbh. The two sidewalks over this bridge
were constructed of sheet asphalt. . :

f«ein:t‘orced concrata Hase

: From Station 118+850 to otation 172400 snd from Stution 19R+850 %o
Stetion 881+87,4; also from the lsiter station wround the Memorial Circle
$o Station 287+31.7 and egain from Statlon 362 34 to 370+50 the type of

bape pavemsnt is e reinforced corcrets, 10-9-10, laid in twenty foot :
lanes. On this bose & two~-ineh bituminous consrete surface was consitructed.



Flain Consrete Base

From Station RO7+31l.7 to 360+87 through Alesxandria, Virginia, on
 Wosbington Street, a seven-inoh plain goncrete bose course was lald in
jsnes twenty feet wide, one of these lanes on each side of the center
line of the street. The street varied in width from 58 to 70 faet be-
twean curbs in certain of the sfity dlocks., After lsying the two twenty-
foot lmes an sdditionsl lane varying in width adjmoent to the gubtter oa
- @asch side of the street was laid. The returns %o the property line on
cross streets snd aslley intersections were laid with thesse cutsids lanes.
On this base a two &nd one-half inoh sheet asphelt surface was lsid. This
asheet saphalt surfoce wes extended st the south end seross the Southern
failway Overpass to Station B362+34.

Work was commenosd with a £7-E Xoehring paver that had seen much
service. I% was often in need of repairs or sdjustaents. '

A Blaw-Knox batehing plent was set up on Smoot's wharf abgut the
foot of Orinoco Street and approxzimately 2,000 feet from Washington Street.
fggregates were losded from barges into the bsiohing plant. The meter-
ilals were dispatohed to the paver in bateh~trucks. This plant wes used
during the $ime all concrete bama pavements wers under construction.

Haterials for concrete were proportioned by weight and full con~
trol was maintsined at all times by direction of Mr. Worth D, Ross, the
meteriels engineer who wos sver zeslous to obtein the best produes.

The paver commenced work layiang the reinforoed concrete dbese course
sbout 11:00 a.m. May 11, 1931 st Ststien 21)+87, opersting south on the
. left 20-foot lane.  After leying 56 lineal feet the work stopped for some
minor repairs to the mixer. Before the opsrations could be resumed =z
rain prevented further work. . tabuletiom follows, showing the chrono-
logioal order in which this paver operated in completing all comerets
base pavementa on the sestien.
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ing the reinforced concrete bese puvement until December 18.

A mwiteh lesding from the mein line of the Washington & 014 Dominion
Kallread into the contreefor's msphalt plant csused the delay in finlsh-

The switch

stand snd points were about 8 feet to the right of the highway center lins.

sagain from 370+50 to 404400, consumed 115 days' time.

The construetion of she ¢lay bound gravel base gourse beginning at
Station 52+64.5, including the grade sepsratien rosds at the 1l4th Streed
Highway Pridge to Station 118-860, end slso from 172 00 to 192+50, and

Considerable 4if-

floulty wos sxperienced in gatting the surfaee of the base course parallel
to the exaet erown and finishad povement grades,
prined with $ar confomming to T-C~1~25, United Statas Covernment Mester

Speocifigations Board No. 270 fer tar cold epplication.

This bese course was

This tar was

applied at the rute of 1/4 to 1/3 of a gsllon per square yord under Extra
~Work Order No, 4 st an agreement priee of .12 per gullon.
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_ The gravel sub-base course on Columble Islend butween Statlien

10+00 and 50+404.5 was secured from the Columbis Pasin hydrsuliec rill -
miteriels. This materisl was louded in trucks, huuled, dumped, spread
#nd rolled to a finished aurfsce nins inchea below and parellel to the
finished crown and zrnde of the surface puvement.

‘ 4 dry choked slag bnse rollad to « thickneas of four inches was
»leeed on this gravel esub-buse course. The opereations of sonstructing
 these two sub-bnses consumad 44 daya.

Tiw esphalt plunt was empuaad of two uniys, aach unit with &

rated capacity of twemty tons par hour. 7Thie jliunt was located mm &
. spur truek from the washington & 0OLld lominlon Feilroad adjacent to the
- wount Vernon Memorial Highway about opposite snd to the rights of Sta-
~ tion BAS., The hoi ecephaltie pevim materisl was houled in trucks

equipped with tight steel dwmp bodies covered with heavy o@nvas. The
material was dumped on shest iron. mmp baards und from there shoveled
and spread in plsce.

The sheet asphalt peyement wmenc&d on July 28 st Stution 356+20
. and oontinued north $o Stetion 28Y+31.7 raaching the letter point op
Auguest B9. The bituminous conorede pevement cormenced on fupust 31 and
econtinned until Lecember R21; end the work of constructing ocurbs comuenced
June 19 and continued until this item was completed i ecember 18,

‘The total of the soniract e awarded tvounted %0: i605,619.28
Extras thnt devaloped during the progress of the

eantragt: 64,93?;2&

$660,658,01

Fina) payments on items of the contreot: £645,923,11
Totel of Extra Work Orders 84,037.66
Total payment to contraotor ' <718,960,77
Engineering, supervision and inspection 44,581.07
Totel Cost $757,541 .84

There is attached im the Appendix as Exhidit 185, comperstive de-
te2ils of 81X items of the econtrzot. This indicatss ineresses on sone
items and @ decresge v others of the soatruot. Bome of these dirfer-
ences are due to field adjusiments found necoesery as the work progressed,
-while othera are due to dirferemces develeoped by the mors eccurate finsl
measirenents, such a8 axcavating helow grade on Columbie Ieland snd
_grading the hydraulia £41ls down from the hywrauife £111 grade line to
the elevetion of the bottom 01 the base pevemeni. Likswise, similar
#fferences in other ftems ocotld be illustrated. :

Similar methods obtained during the construetion period for the
preparstion of estimnties and supporiipg duta which were referred to in
this repor$ under Unit II.
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Unit IV, See, )
Extre VWork Orders

: uxtra Work Order No. 1, deted May 4, 1931, cost a sotel of
482,677.70 and was distriduted over eight items as follows:

Item 1, :*mvul of trees and stumps from the aroe te be widensd on
Washington Street.

Itom B, Removal of granite curbs on the section to e widenad on

Item 3. Removel of sidewslks brok of the present surb on the widened
sectien of Wamhington Street.

item 4. Comstructing comerete gutier one foot nine zmﬁ oxm-m: inches
wide on vashington Street.

Item B. Construoking oonerete gutier two fest wide on #ashingion sum.

item &, cnmng gete posis and rohanging iren gate &t Catholic Cemetery.

Lltem 7. Hmving fuel oil tanks ambedded under sidewalks on the widened
scetion of ¥ashingsen Street.
Item 8. CSetting gronite eurbs cn aonarete bame.

E Kxtra Work Order Wo. 3, dated Jume 5, 1931, cost & tetal of
$1C,900.35, end provided for subsoil dreinege on Columbia Islend.

sxtre Work Order Ho. 3, dated June 1, 1931, cost & total of
(4,801499, and was distrivuted over ten items us followss

Item 1. Furnishiang and plaging oc0ld paitch muterial on the concrete base
- around projeoting city service fixtures,

Item 2, Furnishiag and plecing asddivionul asphalt binder at designated
points.

Item 5. Removing concrste pavement about Station 358, jettmg aaa
rolling the f£ill, '

ltem 4. Hxonveting und ramoving wet muterial from beloa the base: of the

’ concrete pavement on Vashington Sireet and bucklill with

suitable materiel,

iten 8, Furnlshing and seliing groonite curbing sround Conlfederate unnu-

, went, and safety islands.
Iten 8., Furnishing ond seliing speeisl cuatings for & nine-~ineh ecurb
: and sovers for gxpomsed menholes.

Itew 7. Furnishing &nd instSalling two-imch pipe in the concreie bose
peraliel to the Old Doaminfon pailread.

iten 8. JFurnishing and pleeing wire mesh resmforeswent ln the plain

, : concrete bame course at points indieeted.

Isem 9., Furnishing and plecing additional sheet mmphsll muleriel at
points indioated,

Iten )0, Puraishing snd plesing additional bituninous conorete mtcrial
at points indicated,
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Extra Work Order No. 4, deted July 51, 1931, cost & totsl of
;?45 723.58, and was distributed over two items, ss follows:

Iten 1, Fumishing, placing and rolling gravel embaniment on Columbie

T Island.

Item 2. Turnishing and spplying tar prime sost on clay bound gravel
base ocourse,

. Extre Work Order No. 5, dated November 12, 1951, sost a total
of {444.04 and provided for buillding femoes at the l4th Street Highway
(irede Separation, and agross the Highway as abont Station R83. ' '



Unit IV, Section B

Ma 8 of Unit IV, extends from the south dank of Hunting Creek
at Station 404+00 o 816+59,53, plus the 1oop eround the oval at Mount
Vernen, whish nsasured 1,766.94 fest. The roadway pavement was reinfareed
conerete 10«8-10, laid 1: 8, 10 sad ll~foot lanes. At highway inter-
seotions and the approsah of seeess and border reeds, sprons of rein-
Torced soncrete pavemont were extanded out a suffieient 4istence for
_cars to come f¢ & stop before cromsing the traffisclenes of the Mount
 Vermom Memorisl Highwey., At predefermined leestions an sddisionsl lane

was conatructed on the outside of the pavement %o provide for future
bus steps. At cersain points along the rosdway, sdditional lanes were
provided for perking without blocking the miin treffie lanes. The
border rouds were paved with bituminous macedan,

: Bids were received February 25, 1931 snd the contreot was ewarded
to the Roberts Paving Co., of Salisbury, iaryland, Mareh 7, 18¥l.

This contrast received the signature of the Seoretary of igri-
culture March 20 and the contradtor was notificd to start work om April 2.
The contractor recoived this notiee on April 3, and the official $ime
count began on April 4, 1081, for this contraset. The time zllowenos
for oompleting the contract was 320 calendar days. An allowange of two
edditionsl czlendar days was mads due %0 sn inereaso in the smount of
the aontract on extrs work, The sontrect was finelly completed &nd ag-
cepted on December 23, 1931, with s cffieial tims ocount of 264 emnm

days.

- Werk was ecommenced on March 18, 1931, axeuvatiug a chmml from

" the moudh of Listle Hunting Cresk to the shore opposite Station 797.

. material yerd snd batehing plant was {nstalled on the shore of Little

' Hamting Creek abouy. 800 feet %6 the lefs of Statfon 777 to whish sggre-
gates and sement were delivered by barge. This plant waz used during
the paving from Statiem 778+80 to snd ineluding the loop st Mount Veraom.
Materials vers deapatehed to the paving mixer {n batch~trucks.

The excavation required was that of reshaping the subgrade to fit
the pevement sections, ihe roadwey having been made spproximately %o
grede under the contrect for Unit JI. However, this rashaping ineluded
the removal of meteriel which had been pluged &bove the required grade
line on some of the fills where sbrinkage and settlement were anticipsted.
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The oxsavation was done by firsti scarifying the subgrade, then
removing the earth with a road dlade and rotary fresao, tractor drewn.
Excavation wes done only in the traffic lane ahesd of the paving oper-

- ptions ac that maoh of the sarth wes moved two or three times before
its fimal dispomition. At & few points, whers excavation was unusaally
hoavy due to excess matericl having been plaged on fills, the sxsave~
tion was done with a 3/4-eublec yerd erane mounted on & tyuck, and the
materiel was hauled awey by trucks. A list of eguipment is attached in
the appcmux as Exhibit 146. :

Paving between Little Hunting Creek and iount Vernon ccmmenced
on April 21 at Stetion 775+80. The peavement was leid in the following
. order: begimning with the right 9-foot lane, then the left 9-foot
lane, right 1ll-foot lsme, left 1l-foot lane. iach lane was comsended
at Station 775+80 and econtinued to Station £516-60; then before return~
ing the pever to begin the next lane & portion of the pavement on the
loop around the oval was placed. This procedure wes pecessitated by
the requirement that 10 days elapse between placing adjacent traffie
lanes., On the completion of this pavement on Jame 12, the outfit was
moved to the north end of Sestion 2 at Station 404400, The batching
plant was set up on the bank of the Potomae River about 1,000 feet to
the left of Station 425, Paving commended at Station 404+00 on June
5. Om July 1, & second peving oudfit, practically identicel with
this one, was brought in and paving was comuenced in the right ll-foot
lane, Both outfits worked contimmously until October B. On that date
the seeond paver wes removed, leaving the firast one with its orgsnize-
tion to eamplete the specinl mnd irragular seotions which remmined at
thet tima. All reinforeed conorete puving wes completed on Gotober RO,
1981. ' :

The order in which sections of this pawmt were lsid betwesn
Stations 404+00 srd 775+80 was as follows: right 9-foot lane to Gta-
tion 780, right ll.foot lane to Station 780, left 9-foot lame to Sta-.
tion 780, right 9-foot lane scross Little Hunting Cresk, lefs ll-foot
lane, right ll-foot and left 9«foot lanes on Litsls Hanting Creek; ex~
tra lanes in flares, bus sicps, overlooks and turnouts. In this sec-
tion, as around the loop et the Mount Vernon terminus, the deeign of
the pevement at flares, bus stops and intersections necessitated the
placing of the pavement at these places in small sections.

The chenge in type of jpovement from bituminous macadem to rein-
roroed comorete scross Little Hunting Creek was made by suthority of
Change Ozder No. 1, which was made a part of the contract for this
unit en Soptember 8, 1931,
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In laying this pavement the subgrade was prepsred and forms were
sot only im the lune which was Leing construgted. The paver traveled
outside the lane with the akip forward. Materisls wers delivered %o
the paver from the plant in batah-trucks., (ater was supplied through
a 2-ineh pipe line from three pumps aset about equidistent slong the Job,
drawing water from the fotonmac River.

Striking off the conerete £ inches bielow the top of the forms
proparetory iQ plaeing wire mesh reimforcing wes agoomplished by the
use of ean suxilisry screed attached to the finishing machine, and
hinged so that it could be lifted up and fastened cut of the way durm
the finel sereeding. The reinforeing nul was dauured in 18t sheets
and distributed along the roadway.

Although it wee negessaxry for the paver te srovel bugk and forth
for the longth of s sheet of reinforeing deiwecn depositing she lower
- G-inch and the upper B inches of gonorets, the operetions were 8o o0Or~
ﬁimtod that no loss of time ruultod.

- The camsiruetion ol the pavsmnt through trensitions Irom grown
to plene mections was acogmplished es follows: for the first lane,

- auxiliery forms were set three feet outaide the reguler aide forms on -
sach side %o grodes estatlished every 25 fest. Legular stael side~
forms were used for the cuxilisry lines. The pevement wes first struek
. off with the finishing machine, using the orown soresd, The erown was
“then removed Dy moreeding with s hend-pulled saresd. In the seoond
lane, where the now conorete was pluced spuinst & sleb already in pluce,
¢ steel suxiliery form vac set us before on only one side eand & strip

of plank ocut in the shape of & wedge wes clamped on the existing alad

at a distance of thraes feet Lrom the inner edgs, the thickness of the
plank being the ordinate nsvessary to give the top the required eleve-
tion to be used as the other suxiliery férm. The pevemsnt wes then
screeded as in the tirst oase, :

In the comstrustion ef the culside lznes of pavement at tursouts,
bus stops eud flares, wooden forms were used to sesoure the propar shape
and the losetion of construction and expausion Joxntn and planu ot -
Weakness.

‘Bituminous Mecadsn

, The bituminous macadan pavement on the sgeess and border rosds
wag subcontrested to the Edgle hussell fo., of Frederiak, Maryland,
" This work commeneed on Juns 2, 1931. The grevel bases were completed
on all the agcess and border roads on July 2¢, haviag been done in the
following order: cast of the Wellington Ville bridge, Access "B®,
Rajlrosd Acc¢ess, North Fort Huat and Fort Hunt 490 doek sccesses. The
firat asphelt was pleced for the bituminous messdam surface July 30,
end the surfacing was finished on Septemder 30. The shoulders and -
clesning up were completed on Cetober 23, 1031, ' :
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The subgrade excavation for these pavements wea dome with simi-
ler squipment and iz & menner comparsble %o that for the sonorete
pavement. Yooden forms were set st the slevation regquired for the
top of the sompacted gravel base. Oravel was distriduted on the pre-
pared mubgrade by the use of stesl spreader boxes. The base was oon-
siructed of two layers of equdl thickness so that when completed i
was 8 inohes thiok. Gravel was hauled from a pit just west of the Mi,
Vernon terminus; it wes pit run of aeseptable guelity,

The first course of alag for the zurfage was spread with the use
of spresder bexes. .fter this was rolled, bitumen was applied from a
preasure distridutor, and the biader course and chips were spread by
hand, Irregularities in the finished surface wore removed by rolling.
Sheulders wars sonstructed of the meteriel excavated from the subgrads.
After bdeing shaped with a road blade and hand tools, they were $hor-
oughly ecompacted by rolling.

Curd Construotion

Gonerete for curbs was mixed on the job in a Jaeger l-beg mixer.
Materials were supplied from the datching plant ussd for concrete pave-
meat but were proportioned by weight at the mixer, using platform
scnles. Wooden forms were ussd in the deginning, but these were soon
fouad to be unsatiafsctory, &nd were replaced by steal forms which were
used throughout the rest of the work exeept on short rediil ocurves syound
bus stops, turnouts emd islends. The ocurbs were finished to the re~
quired oross ssction by she use of & pressed sheet metal teamplate the
shape of the face of the surb and two feet long. After the removel of
the formm, earth wss bagkfilled snd tamped behind the ourbs.

Zerth Shoulders

Work sommenced shaping the earth shoulders after the construction
of the pavement and curds. The material was distridbuted vherever noo-
sssary to produce uniformity by the use of a erane and trucks and by a

trastor snd fresnos. The dressing to the required line and shape was
done by hand labor, tesms and slip-scrapers.

In sections where there wes suffieient materisl suitedble for use
an topheil, theshoulders wers comsiructed te the top of e ourd line
or to the edge of the pavewent, instesd of $he finished liwes deing con-
structed s§x %0 #ight inehes below for later distridution #f topscil.

Rustlc Guapd Radl

The guard rail was construsted of dlagk locust by the Xibdey
ingineering Co. of iimnespolis, Minvesote. This meterial was obtained
frop western Pennsylvanis and Marylend. The posts were set and fimly
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tamped. They were then cut, and the rails trimmed end shoped so that
all joints were nest and close fittiang. During the process of framing
and fitting, care was exercised to have the raila laid in plsce so that
all bends would be up or down in & vertioesl plane. Hent reils laid in
adjecent penels would alternscte, one with the bend downward, the next
upward, so o profile of the fianished top would present & serpentipe epe
peerance, This provision ellowed the straight side of the reils to
porellsl the ourb, After the rails were sll fitted, the holes were
drilled by mechine for the spikes. To obtain a snug rit into the rail
the holes were drilled using two 4ifferent size bits, one for the shank,
the other for the countersunk hesd of the spike. The spikes were
driven and the holes plugged. Two coate of thateh brown preservative
shingle stein were then spplied as a final operatiem.

The proseausion end progress of the work under thia contrast and
the quality of the work done, indicate thet the sontrastor and his or-
ganisation were highly efficient and competent. The egquipment used was
modern, and the methods used wers in eonformity with ascepted prsotice,
and the pereonnel empleoyed were experienced in their perticular work.
£ epirit of willingnesms to cooperate with the engincers, and 2 desire
to do work of good quality in an sceepiadle manner were in evidence a%
&ll timee.

The sum of the sawarded coniract amounted to: 5557.298.70
Change Order NHo. 1 85,902.34
Extras that developed during the progreas

of construction: 1,706.87
Isaz,aag.ﬂi

Final payments on {tems of the sontreed: $4581,808.90
Extre ¥Work Orders No. 1 apd 2; 1,706.87

DEan %M N
»vul». ® ﬂ'v

Engineering and Inspegtion: us.tao.oa

On the fiasl estimate the items of insrease made by Change Ordeyr
Ro. 1 wes paid for at the unit price.

There 1s attached in the Appendix ra ZSxhibit 17, comparative
details of sl)l items of the contract. This indicates that inoreases
developed during conatruetion on some ftama, end o decresse on Others
of ths contragt. Most of these Alffersenses are due % field adjust-
mantes found neoessary as the work progreossed.

Similer methoda obtainsd for the preparstion of estimetes and
supporting data that were referred to in this report under Unit II.
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Unit IV, Section B
Extre Work Ordera.

Extrs Work Order No. 1, cdated April 30, 1931, cost 8 totel of
278,20 and was distributed over three items, ss follows:

Itam 1. Uetting mud jeck pipes.

Itas 2, Constirueting plenes of weakness where indicated sgross saoh
sraffic lane.

Item 8. Placing bituminous mecadem purface on car perking crea at
Kount Vernon.

Extra iork Order No. 8, dased Uctober 7, 1931, ocost a total of
$1,431.07, snd provided for furnishing snd pleeing longitudinsl sxpan~
aion jolmts in reinforved oconorete pavement 2% points indieated.



Unit V, Lighting

This work was advertised and bids reoceived Cctober 15, 1931l. The
Westchester Llectrical Equipment Company of Yonkers, Hew York, was the
low bidder at §73,469.80. The contract was awarded on November 3, snd
signed by the Aeting Secretary of Agriculture, Hovember 6, 193l. The oon-
tragtor was notiffied to start work on November 13, and the official time
count began November 18, 1931, with en sllowence of 150 calendar days to
cumplete the contraet.

Incidentally it may be pertinent to stete thet the Virginia Public
Serviee Company was to furnish the power for the lighting system, On
April 14, 1932, they had not mede the nesessary connections so that the
final testa reguired under the above contraet could be made. In fact,
some three weeks elapesd before this was done. An officisl order suspend-
ing the work of the Westchester Elecirieal Lquipment Company was imsued
on April 15, 1952, with 149 calendar days of thelr contract time consumed.
4An officlel order to resume work was ifasued them on May 6, 1932. ‘The
period of time over whieh the suspended ordexr operated was 22 days,

The contragt was completed on May 7, 1932, using the 150 oalendar
days asllowed under the contract., The final psyment on the twelve items
of this contraet was: §73,928.42

Cost of Engineering & Inspection: 8,767.94

‘“6036

A separate reports deseriding details of conatruction for the
lighting system has been made by Floyd I. Davideon, Jr. Highway Zngineer.



Additional Contracta

There wers other oontracts awarded for the construction of the
Mount Vernon Memorial Highway to mset speecial oonditions from time %0
time, A list of these contraets follows:

Pittsturgh-Des Moines Steel Company,
Erection of Tenk & Water Supply Conneetion at Mt. Vernon Termirus

Fe N Bagnann, Jr.,
Subsurface Investigestions Through Hydrsulic Fill et Fowrmile Run

Fo Mo m. Jro.
Well for Water Supply Bource at Mount Vernon Terminal

Lecn A, Barrias,
Demolition of the 014 Concession Bullding at Mount Vernon

The Chesepaeske & Potomse Tolephone Campany of Virginie,
Placing Telephone Lines Underground at the Mount Vernon Terminus

Industrial Engineering & Construetion Co.,
Constructing Police Lodge and Tool House nesy the Mount Vernon
Concession Bullding

(rier-Lowrence Consiruction Co., Inc.,
Driving Timber Piles in the Slope at the Slide, Sta. 521 to 584

Herritt-Chapman & Bcott Corporation,
Replaging Pavement at the Slide, S8tetion BBl to BR4

Kount Vernon, Alexsndria & Washington Railway,
Replacing Traoke on the 14th Street Urade Sepaxrstion over the
Mount Vernon Memorisl Highway

washington & 014 Dominion Railread, Bluemont Branch,
Instslling Signal with Industrisl end Side Traoks Rebuilt

VYirginie Public Serviee Company,
Constructing end Connecting Underground High Power Line with
Surface Line.

Riclmond, Fredericksburg & Potomac Railroad,
Bypasa for Treins during the Construotion of the Underpass,
For details see report for Unit III, Bridges.



Incidantal Construotion

During the protracted rains the latter part of the year 1931 and
the early part of 1932, the old slide 2t Xreutiner's between Stations
521 and 524 commencsed to move. By Jamuary 11, ones section of the ll-foot
lane on the left had dropped, bresking the adjasent slad to the south of &t.

The gas shovel wes moved to Hunting Creek and removed some of the
exeens matericl on the slopes of the hydrsulic £411 north of the bridge.
This material was hauled to the slide and the shoulder =nd slops were
rebuilt. However, esch morning there were ample indications from 2 visual
inspection that the material had moved during the night. The movements
ol this s5lide wers more repid after saoh rain, gradually beooming less
and less uptil snother rain secelerased the movement.

This slide firat cormenced a movement down the slope towards 2he
river scon after the £1l1 above was completely graded during the month
of June, 10930. A plan for sub-drainsge was outlined and work commenced
under suthority of Extra Work Order No, 5 of the Vincent Schievi contract
for Unit II. This system of underdrains is shown in sketch atisched in
the Appendix es Exhibit No. 31.

When the ssoond movement started the underdrain line D-if spparently
broke between X and R, It was decided to drive two double lines of piles
parallel to the center line in 2n attempt to check the movement and hold
the embankment material in place. Ons double line was in thae slope of the
enbankment not far from the shoulder line. A sketch showin the location
18 attached in the Appendix ss Exhibit 32, These piles penetrated well
into the underlying impervious soil strata. i3 the work progressed e
sheck in this outward movenwnt was distinetly noticeable zad beceme less
and less as the pile driving continued to eompletion.

The pile driving wes done under conirast with the Crier-Lowrance
Construction Co., Ine., with an allowence of thirty days to ocmplete ihe
work. The official time count begsn Merch 17, 1932 and the contrect was
completed on March 28, 1952, &4 total of 5244 lineal feet of plles wes
driven at a contrect price of £0.85 per linesl foot, developing & total
cost for this work the sum of $4,457.40.

An additionsl precesution wes taken to maintain the pavement over
this elide by driving preenst reinforced concrete piles. Two piles were
driven for easch ben$, speaced seven feet nine inches center to center, and
the bents were spaced mine feet eleven inches ¢enter to center lengitud-
inally with the roadwsy and under the left gleven-foot traffic lans.
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The two piles in sach bent wore cepped with reinforced sonorete beesms,
end the reinforged gonorete pavement slsbs were construoted therson with
one thiokness of tar paper eovering the top of the cap. This was pro-
vided so 1if necessary st some future time the pavemsnt could be pumped
up to grade with a mud-jack,

This sonstruction wan let to gontract, the award being medse to
the Merriti-Chapman & Soott Corporstion with a time allowence of thirty
days. The official time count began April 15, 1932 and the workws
completed on May 7, 1932 with a period of 22 days of the time gonsumed.

744 lin. £t, reinf. oone. piles at $3.00 $2,882.00
12.7 ou. yds, of Class 5 concrete at $80.00 254.00
B1.8 ou. yds, reinforosd eonerets pavament at $19.00 1,564.20
20,100 1bs. reinforeing steal at $.04 804.00

Total cost of rebullding pavamsnt: $4,044,20

During the progress of the construction of Unit IV, Seetiom 1,
an {noidentsl cost of $665.18 was incurred for labor snd miscellansous
items, mainly special osstings for adjusting street fixtures where
Washington Street was widensd,

On Unit IV, Section R, an incidental aost of $266.70 was inourred
for labar and the cost of miscellanecus items not included in the ocon~-
tract for this unit, Changing the location of fire hydrent end inetslling

water line that was removed during construction cost $ 338.%
Incidental work om bdridges 458,63
Dreinsge om Columbis Island 980 .84
Surfase end subdrainage 7,887.93
Consoession Building st Meunt Vernon 74.19
Septie Tank, Mount Vernom 190,57
Telephons Conduits 161.30
Replecing sidewnlks removed or demaged in

Alexandria during constmotion 462.38
Signs and sigaals 2,471.30
Drilling oores in finished pavement snd

rilling open joints 853,280
¥ater System, Mount Vernon 196,30
Slide, Station 5Bl %o 524 (Kreutiner's) 6,754 .03
W. & O« Do Railroed Crosaing 99.63
Lighting 120,08
Current for Reilrosd Signal & Mount Vernon 1,714.88
Quard Rail 50,14
Bus Shelters 6,073.18

Sudb-Total

§28,889.17



Brought Forward $28,820.17
Cleaning Roadway and removing slides 2,600.81
Lendscaping, Columbia Island 2,868.82
Briok Sidemalks 2,810.48
Asphaltic Conerete 708.98
8idewnlks, Highway Bridge 1,877.57
Painting Traffic Stripes 754.18
Mad Jack Operations 10,346.7
Replacing Pavement, Stetions OS2l to 8584 7.90
Raising Curd, ete. 249.18
Unit IV, Seetion 1, Incidentals 865.18
Unit IV, Seoction 2, Incidentals 266.70
Bridges, Incidentals 453.63
Riprap Wall, Ineidentals 34.00
Miscellaneous 86,08

'1'0”1 su,m‘“

The topsoil that wes stored just cutside of the slopes under the
grading eontract for Unit Il was loaded, distributed =md apread on the
shoulderes and slopes of the finished rosdway between December 1, 1931 amd
May 7, 1932,

A govermment ownsd gas shovel (Osgood 3/4 ou. yd.) was used fer
lodding, and lf-ton srucks wers rented by the hour for aistribusing the
materisl. Approxzimately 35,000 cu. yds, were handled during the paeried
in d4irect charge of P. H. Stafford, Junlor Highway Engineer.

The hauling eontract was let %o A, G, Boone Co., of Columbie,
8. C., for the pericd Decamber 1 %o Marech 1 at the rate of $1.20 per
truck-hour insluding driver and all expenmses, For the period March )
to May 7, 1982 the conirect was held by J. M. Burnley of Clifton
Station, Virginia, at the price of $1.10 per truck-hour.

The crew consisted of a foreman (Stafford), = shovel operator,
& helper, two watolmen, two or three laborers and for a short time =
flugman. This orew distributed the msteriel in piles vhere it was to
be spread by other crews working under the direetion of the Landscape
Architect, The materisl was hauled as little oz possidle, but duéd to
the distribution of the storage piles the sversge haul wes more than
mile. An snalysis of cost for this operetion follows.



Summery of Cost Anelysis
1Cort Per: Losding:loed.Conk:

Period:Yardege:Heul (Ft,) :Heul Cos$:Cu.Y.Mi,: GCost :Per Cu.Yd.: Remarks
: : : g : : t
1, : 6000 : BO00 :§ 442.00: #0.07 :$ 614.00: $0.10 :
: : : : : ! 3
2, ¢ 1BOO : 9000 : 218.00: $0.,08 : 170.00: $0.11
s : : : : : :
3. ¢ 2000 : 10000 :: 390.00: $0.10 : 352.00: §0.18 : Very Muddy
: : s : : 3 t Very long heml and
4, : 4500 : 16000 : 1,4%0.00: $0.11 : 837.00: £0.80 : bigz repair b1l
: 3 : : : s :
5., : 17000 : 3OO0 : 980.00: 20.08 : 1B50.00: $0.09 :
: 3 : : ¢ : : Very long hsul.Shov-
8., : P40 : 34000 : 140.00: £0.00 : 100.00: $0.48 :el 1dle 5/4 of time
: ] : : 3 : :
7« 1 4800 ;: 2000 ::  B30.00: 80.20 : 490.00: $0.11 :Trucks oftem stuck
$ : 3 : L8 3 :
Totals: : H : : : :
and : : 3 : : :
Avrgs.: 35740 : 6700 :84,118,00: $0.09 :84113.00: $0.12
Conglusions

The cost of loading end hauling the soil more than e mile was only
£.25. This is u very low figure, perhaps about 1/2 of what it would have
ocost gontracting on & yardege basis. These figures include no charge for
depreciation, which would have beon an additiomal shree %o five esnts.
However, this work was dons in the winter whish, though very mild, added
mich %0 the ¢ost. The equipment was perfectly suited for the work snd
the rental price for trucks was fair snd reasonabdle. Mr. Bisfford's time
for superintending ithese cperations is not i{ncluded in the above cost.
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id-Jask Operations

‘ Realizing the likelihood of settlements on embaniments soross
swampy ground, provision was made while paving was in progress for later
pumping the pevement beck to grade. The preliminary work consisted of
cutting 2-inoh pipe in lengths equal to the thickness of the pavement,
Eagh of these pleces of pipe was plugged. A steel pin was made and
driven into the subgrade at definite logstions end the pipe slesves
plages over them so thet the top of the pipe would be st the elevetion
of the fi{nished surface of the pavement, After ths povement had hayrd-
ened £4 to 48 hours the plug wee teken out snd the pip withdrewn, The
piug wes then repleced.

Sketches showing the detuile of the pipe assembly together with
the losations {n esmsh traffic lans are ettached in the Appendix es
Exhibit 3. It was later discovered thet grectsr ssse in manipulsting
the mud-jeck and raising pevement ocould be obtained with & 8f-inch
dismeter hole. ‘

BSome difficulty was experienced in pumping the S~foot povement
lenes with pipe set in the genter and equidistances apart, and espee-
iolly wes thia true when there were greaster fric¢tional resistonces
along the construstion joint on ons side whean compsred to the joint om
the other.

On the eleven foot traffic lane the pipes were not spaeed so
sontrol eould be mainteined during pumping operations at the expansion
joints betwean adjaeent slabs. One pipe would be looated five feet
away. On the opposite sids of the alsb the pipe would be twelve feet
from the expansion joint. It was nocessary $o drill holes through the
pevement to cope with this situstion.

The latter part of November the mud jaok was moved to Station
790. Mo pipe had beon placed {n this pevement end it was necesonry to
4rill holes for this purpose. Mr. Poulter, the inventor of the mmuéd-
jagk, was present at the time and was requested to indicate a gorreat
distridution of holes to be drilled in both the nime and eleven foot
lamms, After the holed wore drilled sccurate messurements were taken
and 2 drawing mede showing the relative distribution over sech siadb,
This sketoh 1s attsaehed in the Appendix ss Exhivit 38.



Traffie Stripes

Fram Station 10+00 to Station 404+00, excluding the section
through Alexandrias, B white traffic stripe was painted. From Station
404+00 o Station B816+60 a bleek stripe was painted.

The white paint wes purchased under the following specifications:

"Ready mixed paint as received, shall be suitable for
use with the usual peint brush or a paint machine, It shell
be well ground, shall pot *liver', settle dbadly, ¢ake, or
thicken in the contaimer within three (3) months of date of
delivery. Xt shall flow evenly and smoothly, and shall eover
20lidly in one (1) coat on ssphals., It shall not csuse the
asphalt to 'dieed' olther luring spplisation or while it is
dyying. A wsingle coat shall set within one-half heur (®eo
Yhat there shall be mo piok up under traffic) and thoyeughly
dry within ome (1) hour (free from tackiness) $o an elastis,
opeque, adherent finish., It shall give & brilliently white
finish free from laps or bhrush marks, IY shall not tum
grey in sanlight or show sppreciable discoloration with age.
The color, hiding power snd finish, when specified shall be
squel to those of & sample mutually agreed upon. The paint
shall pass the Soughness end elasticity test as given in
Federal Specification No. #Zlb (Bureau of Standsrds Cireular
Ro. 111, 34 Bd., page 8) except that the eddition of mﬂ
solution shall be amitted.”

The censer stripe was & s0lid line eix inches wide snd 28,237
foat hno

£41.8 gallons of paint used ot 50,03 $824.060
BE£.0 gallons of Surpentine used at $0.62 88.24
4.0 gsllons of kerosens used at $0.137 058
2.0 gallons of gasoline used st $0,117 N )
Total gost of material 2257 .68

Lebor cost 124,80

Total Coat $381.92

The painting wes done with a disc meachine cperated by one man
pushing it shesd cn the ¢enber lime. To obtein an even distridution
two peinters followed, £illing in with hand brushes. OUne gallom of
paint covered an aversge distance of 117 lineal fee$, and the cost
per lineal foot was $0.0185, This aspplication was over the bituminous

enerete surface pavensnt which was rough. To obtaln an even distri-
bution of the paint it was necessary t0 use hand drushes,
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The cost of painting the left and right side lanes from Station
85+00 to 281+67 and from Station 360+94 to 404+00 using spots € inches
by 12 inches spaced 25 feet center to aenter to indicete the iraffie
etripe follows,

No.
Late Men  Hours Rate Lsbor Distance
June 29 1 8 €.% ¢ 2.40 an7s e,
4 a2 «0 12.80
June 30 1l 8 «30 2.40 10078 1%,
4 32 «40 12.80
July 1 1 8 «30 8.40 asoz £t,
4 3g +40 12.80
July 8 3 lé .30 4.80 4400 tt.
4 3% +40 12.80
July B 3 1é .30 4.80 11273 £%,
4 a2 40 18,80
3 24 «40 9,060
Total ‘ $07.60 - 50800 f%.
Hatarial Cosy
12 gal, paint st £0.93 $11.16
2 gal. turpentines at $0.6% l.2¢
4 gul, gasoline at £0.117 47
brushes 5.60
templates 90
Total materisl cost 310.97
" labor cost 97.80
Totsl - 8116.07
Cost per 100 feet $0.233
Length of traffic lines painted with
6"x12" spots spaged at 25 feet 50,200 f¢.
Distance covered per gal., of paint 4,185 t.

A sketoh showing the plan of spacing the spois is attached
in the Appendix es Exhibvit No. 39.

On the reinforced oconcrete pavement Headley's emulsified ssphalt
No, 5 wes purchased from the lidadley Hmmlsified Produets Co., of Phila-
delphia, Pemnsylvania.
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The dise machine used in applying thie peint vas not entirely
satisfactory. When set to aover the widith of the stripe with paint 1t
would flo9d 2nd run down into the construction joint. When set to pre-
vent flooding, more hend brushes were necessary to spread the paint
evenly over the surface.

The cost of painting the dlack traffie stripe follows.

208 gal. paint at $0.35138 per gal, ¢ 69.02
20 gel. gasoline at 230.117 per gal. _B.34

Total 9ust of moterial 4 71.36
Labor oost 216,30

Total Cost -~ $287.66

The center stripe was a a0lid lines six inches wide and 35,082 fest
long. Ome gsllon of paint covered an aversge dlstance of 171 lin. %, and
the 008t per linsal foot was $0,0081.
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ingineering

Under 3his asption & brief description will ocutline the methods
adopted for fisld work to control operations during construetion.

The work commenced preperatory to beginning eonstruetion by ref-
srenoing points slong the center line. This was done by driving Mubas
on two intersecting lires, spproximately st sz sngle verying from 60°
to 180° apart as loenl conditions wuld allow, To provide ror future
landsceping these hubs with tack centers were located alomg the referw-
snoed lines unusual distances awey from the roadway. A stake was marked
R.«P. on one side. On the other ths station of the point referenced was
indigeted. In the notes a disgrem wae made and the diastances between
hubs end the point referenced was recorded on eagh line. PRhen trees
were used as bagk sights for reference lines a stske was nailed to the
tree and a tack driven oircumseribed by 8 circle made with the use of
kiel or crayon.

As the logated center line was almost entirely curved, cumpounded
into meny of varying redii, together with the ends of spirsls, numerous
points were referenced. As an additional preosution a close inapection
of the profile grede line was made to ba sasured that all referenced
points were visible from each other efter the greding was sompleted. A%
times intersediste pointe on the curves were referenced.

The aligmment and bensk merks hed been previocusly checked, using
mesn a88 leovel deabum for elevations. Center line stekes were sot uni-
formly at fifsy foot interwvals,

The points referenced alang the esnter line follow:

P.T, Point of tw
P.0.T. Poins on tangent
P.C. Point of curve :
or P.T.8, Point of tangent and spiral
PeB.Co Point of spirel end curve
" Pl Point of W surve
P.0.GC. Point on Curwe
P.C.B., Point of ourve and spirel
P.8.T. Point of spiresl and tangent
P4R.C, Point of reverse ocurve

Curwves of redii of 5,730 feet or leas were spirsled. The sum of
. a1} dsfleotion angles %0 the right were G05*.28'-43.68" and contained 14
spirels and 44 surves within a length of 3932]1.90 feet. The sum of all
defleotion angles to the left were 827°.45'-37.80" and contained 8 spirals
md 36 curves with a length of 24115.90 feet,
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Rosdway Measurement

Prior %o aross-pestioning snd setiing slope atakes, pegs were
driven in front of the center line stakes so that their tops would be
fiush with the surfuce of the ground. Levels were teken along the centey
line on top of these pegs and their elevatione used ss the ground as thag
point. Due $0 the unusual width of the roadway, this method was deemed de~
sirable for moouracy in teking intermedinte sections as well as taking the
chengee in ground surfsqe from the center line to the slope stake end ref.
srende hud., A uniform distemce between the zlope stskes and reference
ibe was fifteen feet. The slope atuke wea marked on the front with the
out or £111 and the distance %o the center. The station of the genter line
wag narked on the beck.

The guerd stekess et the referemce hubs were marked as follows: On
the baek the center line station, and on the front the elevation of the
top of the hud and {ts dietance from the genter line stake. A sketoh fa
atteched in the Appendix as Exhibit 18 apd the letters A-B-C~D-E show the
finished seotion on which sll ¢romss sections were based. Unumual esre
was necessery in osleulatiens %0 provide for the changes from & crown $o
a superelsvated seotion and changes in ratios per foot on the latter as
the work of cross sectioning progressed. On & normal crewn sestion the
slope ratio from O. $0 B, snd aleo to D was four hundredths of & foob
{.04') per foot width, The superelevation per foot width was sdded al~
gebraioally to the above four hundredths end multiplied by the distance
out to odtain the grade elevations et B end b,

The center line grade was uped as an axis of yotation for the sue
perelevated ssction by eleveting the outside edge snd depressing the
insfde resulting in the plus and minus signs for computations.

A tabulation of superelevation for different ratioa per foot width
of roadway is etteched in the Appendix as Exhibit 19.

Orading

buring the grading operations ceanter line stakes were set, and
grade elevations furnished on the ceunter and shoulders from $ime to time
as the exegoncies of the situation demmnded to control the symmetriocal
construction 0f the roedway and slopes. When the work of finishing and
fine dressing sommenced, the sngle at the interseetion of the ground sur-
face snd the out slopes was raunded off, using 2 leaning wheeoled grader
and tregctor, A hand foree followed doing the fine dressing. It waa moon
found impractiocasdle to0 set bdlue tops 0 grafle at she center and shoulder
lines &3 the operation of the \ractor and greder would inevitsbly dispurd
them $0 such en extent thet they would be useleas.
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A asystem was worked outusing 2 center line stake with the grade
marked thereon nt that location. The drop and distence was marked on
eash side of theso stakes to the shoulder line and the contrastor used
2 level attaghed %0 2 gord and measured down to check this work. The
field engineering forse followed up for & final grade chesk. The
mathod is illustrated by o sketoh atiached in the Appendix es Exhibit 20,

Overhml

During the grading operations swenty per cent was added to the
final segtions to provide for campsgtion and future shrinkage. A mess
curve was plotted of nll excavatod materials hauled and deposited in the
sembankments and from this diagram dsta was obtained to campute the
overheul.

Drainegs Strugtures

& oenter line was estedlished for each drasinege siructure. This
line was extended s suffiocient distence on eagh side of the center line
ofthe highway %0 set two refeorence hubs at definite distances out, end
bayond the limits of the grading or foundation exeavetion operations.
This 1line or asxis of the drainage structure wus tied in at the interseo-
tion with the center line of the highway e&nd recorded, It was s refer-
ence line to the center of the highway snd a convenient means of locating
drop inlet shefts while the grading work wes in progress. Levels and
cross seotions werc teken over the ground surface using this axis as a
base lime. A profile slong the ecenter line of the structure was then
plotted and the flow line grade established, The lengih of the structure
was then computed 2md & sketoh mede showing the plan of the foundation
excavation with elevations end diztances noted, Another sketoh was mods
for neat lines of the structure showing measurements for agsurats masonry
computations. Several peages in the field note books were allocated for
notes and sketches on esch draimage structure before work cormensed so
that all data would be found together in the smme seetion of the book.

A full index completed the reference to these notes, These notes were
recorded in cross seqtion Field Book 378-A (K. & E. Co.)

Preliminary Work for Paving

As the finishing and fine dressing on the Unit II contreqt pro-
gressed the field enginsering forces commenced setting hube along the
center line of the rosdway at fifty foot intervels. From these bubs on
the eenter, & hud was set on each side of the roadway snd slong radial
lines offset five fest from thes pavement edge for future use in lining
for sxpsnsion joints and repidly reproducing the centers by msasurements.
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A% the ssme time oross seciions were itsken and plotted on stand~
ard size sheets on a distorted scule, that ie, five feet to the inch was
ussd for the horisontal scele and one foot to the inch wes used for the
vertissl, Templates were cut for use in drawing the pavement base on
the plotted ercass sections, An aversge of three pleanimeter readings was
used for the eyea of the cross sestion to be excavated, A aumber of
arsas were caleulated snd compared with the planimetered aress to deter~
mine the error between the two methods. This difference was negligidble,
probedly due in a measure %o the largs socale to whioch the aress were
plotted. For ready eomparison 2 sketeh is attached in the Appendix as _
Exhibit 21, showing the sestions of the reinforoed concrete pavement design.

Templates were out for use in plotting the different pavement
bases on the ¢ross ssoction sheets. A sketch showing one of these tem~
plates superimposed on the finished rosdway seotion indiceting its advan-
tages in &rswing the excavation lines for the pavement bese is attached
in the Appendix es Xxhibit 22.

The plain and reinforged oonorete base pavements were laid in
lznes twenty feet in width. The reinforeced conerete pavement was laid
in leanes nine, ten, end elaven feet in width., At flares to doudble road-
ways, overloocks snd approach agcesa roads, there were varisble shapes
of pavement areas between gonstruction and expansion joints. Speeial
designs wevre drawn for each of these for use during conmtruction to obtain
eorveat locatione of Joints and avoid the possibility of pouring green
conorets in scute angular speaces. Specimen sketches showing the layout
of eonstrustion and expsmsion joints, aleso the planes of weekness for the
reinforced concrete pavement are sttached in the Appendix ss Exhibiss
No. 25, 24 snd 25,

On the first treffic lane conmtructed two hubs were offset four
foet on csoh side of the edge of the traffic lane at intervals of Lifty
feat lomgitudinally slong the resdway. Ons of thees hudbs loonsed on
eachk slde of the traffic lane was drivel down s¢ the top was flush with
the ground surfsce end centered with a task for lining the side forms.
The other bhubas sre on sach side of the treffic lane (& sufficient dip-
tenge avay from the sbove deserided aligment huds) were driveas so that
4he tops would ba at the elevation of the edge of the traffic lame
pavement. These hubs were used for setting the side forms to grade.

On the construction of subsequent traffic lemas elevation aud alignment
hubs were set on one side only. ‘

During the paving conetruction there were about tweaty-thres
operations in meking transitions from the crown section to that of the
superelevated, About one~fourth of thuse were on the reinforsced eon-
crete base pavament laid in twenty-foot width lenes vith & plane of
weakness constructed in the surfage parsllel to the center and nine feet
th.rofrﬂt ¢ The remsinder were distributed along the reinforced gonsrete
paAveERans .
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Referring to the plens far this projeet, it will be found that
the pavement wes designed with a ¢rown section for tangents and also
for curves ranging in radii from 9,000 to 850,000 feet. Ourves of radii
less than the above were provided with & plane section that rotated on
the eenter lins to obsain the superelevation. The ratio per foot width
of this superelevated plane section when referred to & horizontal 1iine
8t profile grade elovation inorsases or decreases ss the radil of the
curves beaans shorter or longer in lengih.

A transition was provided to merge the orown seetion into the
superelevated with a uniform amooth surface that would allow motor
traffic movement 10 continue as if no appreciables change had taken
piece on the pavement. At the sume time it would present te the ob-
server an sesthatic treatmsnt of the surfage that would be harmonious
in eppearante.

It has previously besn explained how huds were set for aligument
and grades for setting side forms. The sanue me¥hod was used on these
trensitions exoept that twenty-five instead of fifty-foet intervels
were used., There were also other hubs provided an esol side of the
traffic lanes, offset beyond ihe reguler hubs for use in lining ané
sotting the auxiliary forms for orown wipe out. The method of cOB~
sirueting this tsramsition iz {llustreted by sketeh attmohed in the
Appendix as Exhidbit %6. A specimen sheet showing system of tabuleting
grade elevations is attacked in the Appendix as Exhibit 26-A.

One of the first duties performed before begimning the concrete
paving was setting the sorsed to obtain the correet surfage. In suti-
eipation of this duty ordinases were computed for the two 4different
erown sections of she reinforeed and plain consrete bases, ulso for the
nine~-fo0t ercwn traffie lane on the reinforced soncrete seotion. These
ordinetes are tsbuluted and are attaghed in the Appendix as Exhibit 27,

Exhibits No., 28 sand 29 were devised for general use during the
construction period. They were handy for the inspeotors' use during
the paving operations in checking the daily plant yleld of eoncrete.

The tetal lengih of the pavement, 81l equations included from
Station 10400 to B816+50.6 plus the length of the loop arcund the oval
at lMauat Vernon, is 88,014.68 feet or 15,53 miles. All agquations on
the sexber line as comstructed are listed and are atteched as Exhibit 350,

The rise and fall of the pevemsnt grade fram Statien 10+00 to
Station 816+50.5 follows.



Stats
103%
81+50
82
éé
74
Q6
109+80
130+80
14480
151+30
184
196+80
B40+80
RE%+50
281
308
32088
333
343+80
asl
258+39.85 bagk »

545:94.58 ahesd
349480
360
393
408
411480
417+80
43250

1e Tet &l
Elevation 3 Rise : ¥
26,74 : : T
19.128 H H 7.88
27.80 { 8.08 :
7.81 H H 19.%
10.79 : 2.98 :
7.08 H H 3.73
12.28 H 5.18 :
9.76 : : 2,48
50.37 : 40.0) H
5..606 3 : s.m
42.8% : 10.61 H
9.97 ' H 88,30
29.89 3 19.92 :
8.00 H :  21.89
45,70 :  87.70 :
28.92 s s 18,78
46.9Y :+  20.00 :
57.88 t : 2.62
41,73 : 4.38 H
£O.28 3 1 2l.4%
29.50 : 9.82 :
H H
88,77 : H 2.73
45.67 H 18.90 :
8.13 H : :  37.54
10.11 : 1.98 :
6.93 H H 3.18
8.87 H 1,84 :
8.00 3 H 2.07
6.98 : 0.9% H
6.25 H i Q.70
13.88 H 7.6% H
10.851 H ! 3.37
75.956 t 95,08 :
51.01 : : B4.58
52.8) 4 11.20 H
' 58,19 . H 9.08
81.58 : 8, 3
10,30 H : 61.85
20.49 H 10,19 H
10.38 2 ¢ . 10.11
49.58 H %0.18 :
18.80 s 1 38.73
35.13 2 18,32 H



| L Foot

Station Elevation 3 __Rise i Fall
669 28,58 : 12,80

675+850 37.08 1 14.80 $
69R+80 - QA : ) H 29.59

701 11.50 H4 4.07 4
709 7.57 '3 H 3,08

718 18.73 'y 8.16 H
718 1R.9) H H 2.82

723450 20.87 : 7.98 $
728 13.e8 H H 7.08

737+80 20.83 : 15.08 : _

748 1.4 H s 7.79

755+80 27.854 H 8.10 :

761+74.80 Beck = H :

. 772+84.60 Ahsad : s
274+80 11.01 H :  15.63

781+%0 81.36 H 9.48
790 8.45 : :  1R.0

813 90.868 H 83._‘1__ s

: : : H

Total Rise end Fall ~ 490.09

w‘w




Personne) Imployed on the Construstion of the
Mount Vernon Memorial Highway -

Hane

o

Juniua ¥. Johnaon

Williem I. Lee
Worth D. Ross
Edward St. Clair S8mith Asaoc. Hwy. Engr.
Te Ay JOROS ’
A, Cs Spamn

e
2e
T
B,
Je
T.
E.
[+
g
T

" L.

We
B
I.
We
S.
E.
Ce
W
c.
G.
E.

Cron :
Stafford
Davidson
Rixey
Biscos
Ruffin
Faddoak
Riesley
Bibb, JIr.
Hanford
inlght

Karl Hermeling

Title

Distriet Engineer
Amsoc. Hwy. Engr.
Lesoe. Hwy, Engr.

Asgoe. Hwy. Engr.

Junier Hwy. Engr.

Junior Hwy. Engr.

Junior Hyy. Zngr.

Junior Hwy. Lngr.

8r. Dagr, lnsp. Forsman
~Junjor Hwy. Engr.

gar. Emn Inﬂpu Toroman
Sr. Topographle Lraftsman
SGanfor Ulopk
Olerk-Stenogrephey

Chisf Iwy, Draftaann

Sre Topographic Drafisaen
Sr. Ungr. Insp. Forsmean

Inspoctiors
Fo Go Bﬁnneekc .
Je Peul Felt, Jr,
¥illiam B. Green
hold M. Picrae‘

fe o Corson
T» He ¥arrington

- Ro A-- Smtt

Odie Lynoh

F. K. Ditt0
George A, Velitch
Clinton V. Stevens
Cortland Ennis Young
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(No. 126)
Completed Road Showing Alignment and Grades
Station 735 Looking North



No. 1067,
‘Smoot Sand & Gravel Co, Dredge =— Excavating Six Feet Below liean
Low Water for Riprap Sea Wall roundation.

No, 773.
Constructing Riprap Sea Wall.
Dredge Unloading and Placing Stone south of Columbia Island.




No. 439, Dredge Talcott at Work at Columbia Basin.




‘No. 736, Columbia Basin before Filling. The Two Bridge Spans
were removed.
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No, 548, C(Columbia Basin showing Pumping Operations.



Hydreuliec Fill, End of Discharge Pipe

MT.VERNON MEMORIAL HIGHWAY

Welatkas. discharge at about Sta. 192 - Nov. 30)9L
Tide about [.5 B-320-21-31-Ph

Four Mile Run, South Side, End of Discharge Pipe
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MouNT VERNOM MEMORIAL HigHway
L ttie HuntingCreek Fill
Discharge '\ane ine trestle along center of

fill Look n? W along easterns tresﬂe
rom about Ste. 7 5l, March 23,193
At about half tide B—SZO- |- E#G.F’




Creek.
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Hydraulic Fill - Huntin
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No. 310. Grading Near Mount Vernon, April, 1930

No., 262, Grading Operations within the Mount Vernon Terminal



No, 528, Finishing Earth Graded Road

No. 554. Finishing Earth Graded Road




Grading Operations near liount Vernon.

826,

" No.

‘%% [ 4

3»&«

Grading Operations.

264,

3 No.



ol Finishing Concrete Curb About Station 71



Station 216 - Looking Northeast.

41.

‘No.

No' 25.
Weakness Between 9 and ll=foot lanes on

20=foot slab.

Cutting Plane of



Asphalt Plant

|

Plant Layout



Washington and King Streets Intersection
Spreading and Rolling Asphalt

Spreading Asphalt Binder
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No. 20,
Spreading Asphaltic Concrete Surface Course about Station 174.

No. 1.
-Spreading Asphaltic Conerete Surface Course about Station 41 -
Columbig Island.



No. 82, Station 475+30 Looking North, Bucknell Flare

No. 491. Station 719+00, Price Access and Bus Parking Area



27-E Paver Near Wellington Villa Bridge

No. 92.

Seame View as Above Taken from Bridge

94.

No.



No. 134. Unloading Barges to Batching Plant, Little Hunting Creek

No. 77. Batching Plant, Little Hunting Creek



No. 115. Rolling Bituminous Macadam, North Access, Fort Hunt

No. 533. Access Road B, Leading from Wellington Villa to Collingwood



No. 556. Access Road "B" Looking Northwest about Station 588.

No. 958. New Alexendria Flare Looking North from Station 622.



No. 954. Looking North from Station 454.



No. 914. Double Cedar Standard at Unloading Platform
Mount Vernon Terminal.




No, 1088
Single Metal Standard near R. Ff. & P. R. R. Underpass.



No. 919. Mount Vernon Terminal Unloading Platform
and Circulating Lenes
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947,
Bus Shelter, about Stat ion 532,

No.
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Looking South from Station 650.

Lookin

534,
925.

"No.
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Looking South from Station 649,

740,

No.



No. 949. Looking North from Station 501,



Looking South from Station 632,

No, 935.



No. 929. Looking South from Station 784.



No. 873. Looking North from Station 793.

No. 874. Looking North from Station 804.
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Traffic Sign

948,

No.



No. 946, Looking North from Station 651.



No. 959. Looking North from Station 260. Traffic Stripes.

No. 956. Looking North from Station 193.



No. 344. Looking North from Station 543,



Arch Culvert, Station 718+25,
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No. 96, Looking North from Station 544.

No, 695. Looking North from Station 627,



on the left, Bus Parking on the right.
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No. 980. Tool House, iount Vernon.



Police Lodge, wount Vernon.

1096.

No.



No., 1095, Looking South - Car Parking Area at Mount Vernon.

B o VR

No. 1097. cConcession puilding from entrance of Car Parking Area.



No. 1090. Looking South from Station 475.

No. 1100. Mount Vernon Concession Building from Car Parking Area



No. 1094, Concession Building at Mount Vernon

No. 1099, Circulating Roads & Car Parking Areas at Mount Vernon




No., 663. Raising Pavement, using Mud-Jack.

No. 6562, Checking urade of Pavement with Mud-Jack.



No.715. Checking Grade with Mud Jack in Operation

No.651. Checking Grade with Mud Jack in Operation
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COLUMBIA ISLAND
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U.S.DEPT. OF AGRICULTURE
BUREAU OF PUBLIC ROADS

MT, VERNON MEMORIAL HIGHWAY
SKETCH SHOWING

COLUMBIA BASIN HYDRAULIC FILL




Span No. /I Span No. /23 rRemovedw Span No. /3)

O/ld road 9rade2

i'-LC‘offerdami Llev.+170 /‘—F}Y ;E/ev OO Mean Tide \

(pier No. /2 1010 Abuiment

Corferdam built
removed 1o

around Pier No./l/ removed to
¢ elevation +12.0 elevation -1.0
| fg‘jR;orap sea wall
£  564°x 84 Cofferdam t Mt Vernon Mem. Hwy
/"{ —1 FanN
] ! Jidewa)

/d shore line

- - - — —

idevva ik 7
\/ ~_
[}

U. S DEPT OF AGRICULTURE 7o h/ashmy;‘an7
BUREAU OF PUBLIC ROADS ‘
MT, VERNON MEMORIAL HIGHWAY

TWO SPANS REMOVED AND COFFERDAM BUILT
“WhHh, STREET HIGHWAY BRIDGE

A?ipr'ab”
L Sea Wal
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| U.S.DEPARTMENT OF AGRICULTURE |
BUREAU OF PUBL!IC RCADS et

QUANTITIES HYDRAULIC FILLS UNIT B & ~74
MOUNT VERNON MEMORIAL HIGHWAY
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BUREST R PUBLIC ROADS
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- \
‘ U.S.DEPARTMENT OF AGRICULTURE EXHIBIT |
BUREAU OF PUBLIC ROADS °
-ESTIMATE OF QUANTITIES NZI12
MOUNT VERNON MEMORIAL HIGHWAY
GRADING DRAINAGE AND INCIDENTAL CONSTRUCTION
_____ UNIT NO.IT |
; vantities orn Yifies or |

/fe;” Descr. /pf 1077 Ugj/f it QAppfax/ma}% 00%’/7;/7; |
e - Weasure| COST Estimare £Fstimote |
] Stripping and Storing 7op Sor/ Cu¥dls. 40 43240 36072 |

| 2 | Clearing and Gruvbbing Acre | 220.00 /06 /50 .64

3 | Burldings 7o be fdmoyec/ Schedvle A" | 7P
4 qow Schedvie B | P | \ Seel| bottorn of Aage
5 A Scheduvle | 578 1 |
6 | Structures Fo be removed Scheaule D° | 5P |7
7 | Unclossifred Excaovoliorn Curds| 35| 383275 366743
8 | Unclessifred Excav. for Structures |Cu¥ds| 2.50 5020 8742 .3
g | Founrndotorn F7// Cuyds| 4.00 /50 ?/9 .9
0 | Pressure Je/ting of Fills CuYds| 03| /3/570 | ~——————-

/I | Unclassifred Fxcov. for Borrow Cuyes. 351 /32365 /30970

12 | Overhav/ ' ] Stayd. 02| 2363770 1771187
/3 £Finishing Farth Graded Rood Mile |/000.00 1244/ 12 .59
| /4| Gravel/ Base Covrse & "Comp? Thickpess| Sgyvdls.| /.40 3700 3758.

/5 | Grave/ Bese Covrse 10" ” Sgyals| /.50 /720 /1797

/6 | Grove/SurfzceCourse 6% 7 o egyas| 7 30 3880 3567

/7 | Gravel/Surfoce Covrse 8° « ” SgYds| /.35 2300 2236

18 | Brtuminous Macadam Svrface Course | Sghds| .70 5420 5555

19 | Class A’ Concrefe Cuvdls| /18.00 /950 2238

2 | Class B’ @qu@f_g L Cuyds.| /8.00 V272 . —

2/ Class D" Concrefe  |ewts| 30.00| V272NN
22 | Closs S Concrele Cu¥as| 30.00 2720 IR

{ 23 | Resnforcing Sree/ Los 05| /9900 /29 97/

Ji Cement Ruvbble Masornry Cutls)| /5.00 0 /27 .5
25 | Rubble Faced Corcrefe Masor»:y B cuyds| 2 0.00 400 37/ .8
26 | Ory Rvbble Mo;q_/_?_»y_ ] adsl 000 50 /07 ./
270 | l{/_frf ed Ppe 8” Diometer LinfF Jo| /680 2//8 .0
EZ2 /27« wmAl 50| 659 769
(292 0 o 45 e WwmAt| Joo| 225 215
300 | “ a fE_  WmFE 70| 283 854 3 3

EZ A __ Jerm | s00l 4848 T 1T G477
32 | Untreated Timber P////gg N Wmnft | 60| 44200 343 /6.

33 | Vitrifred Tile Una’era’ra//? Linff| 90| S775 8784 . éﬁ
34 | Grovfed Rubble Gutter  |Sgwis| 3 .50 Teoo | T 637.77]
35 | Concrefe Curé “NunA| 7 ool 7500 7512 .3
36 | Brick walks Sgks.| 3 50 860 7007 |
| 37 _| Carch Basins and Drop Inlets _— \tack | 75.00 /2 Rz
38 | Mankoles £ach | 100.00 5 8
37 | ustic Guard R/l Linft| /.00 7480 2904
W Specid! Borrow ( Not mertioned in contract)Co.Yels 78| /86,850 Aoy included

Y i e = /¢ ’f G o2l el Lotmale 4 e -] {/wa/;sem‘ Estimotecs
e T el A e el i e TP St # 434,890.60
Pary JA....&.&M— R
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U.S.DEPT. OF AGRICULTURE
BUREAU OF PUBLIC ROADS

MT, VERNON MEMORIAL HIGHWAY

ROADWAY SECTIONS FOR STAKING, GRADING,™ FINISHING
UNIT 1T :

Note. Roadway Width A fo Alexondria 33.0 F7.
Roadway Width B8 fo Alexandria 39.0 and 40.0 F#

39.0 Feet with the 2./ Slope.
Roadway Width A from Alexarndrra fo -Moun? Vernorn 23.0FF
Roadway Width B from Alexandria fo Mount Vermnor 26.0 F#
S = Superelevation per f¥
|

73
</

<

| .
Note . Top soil stripped from SUPERELEVATED SECTION e .
desg/?a/efo’ Localitres. AN

RS -

3.
/ \9/0/08

LEGEND

i
Original Ground | .
r Stripped Top Sor/ CROWN SECTION

L i : T AN
. ) \\_~
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Equipment Code
Unit IV, Section 1

Exhibit No. 14

Desig- :
nation : Description : No. ¢ Capacity
A . Thew Lorraine Gas Power Shovel . 1 . 1-1/4 cu. yd.
B : Caterpillar Tractor . 2 . "60" - 10 ton
c . Caterpiller Treactor l: na20"
D Caterpillar Tractor 1 : nige
E Russell or Adams Blade Grader 2 12 ft. blade
F . Power Grader 1 8 ft. blade
G Ball Wagon Graders 3 2 cu. yd.
“H Killifer Revolving Fresno : 1:5 cu. £t.
J Warco Push Grader 1
K Hug Trucks 5 3 ton
L Ford Dump Trucks 15 2 ton
M : Road Rollers : 3 :10ton
N : Clyde Derrick, Clamshell ;- 1 ; 1-1/2 cu. yd.
o] Blaw-Knox Batcher Bin 1l 150 tons
P Triplex Gas Pump 1l 80 gallons
Q : Water Pipe Lines 12 mi.: 2-inch
R Heltzel Road Forms, 10-inch ;5000 lin. ft.
S : Blaw-Knox Road Forms, 7-inch :2500 : lin. f£%.
T Lakewood Finishing Machine 1 2 screeds
U National Steel Fabric Cleft Joint Machine 1
v Longitudinal Float Bridge . 1
w : One Men Finishing Bridge 1l
X 27-E Koehring Paving Mixer : 1l
i :

s o o0 so o

Lakewood Sub-Grader

*e 0 oo




U.S.DEPARTMENT OF AGRICULTURE

E

BUREAU OF PUBLIC ROADS
ESTIMATE OF QUANTITIES

MOUNT VERNON MEMORIAL HIGHWAY

XHIBIT
Ne15

Jote/ Cos# of Controct_

|
PAVING AND INCIDENTAL CONSTRUCTION
UNIT NO.IV SECTION 1
e, Yrit| pn;+ |Quenkties on Quant/ties or
of Descriptror { oF |coss Approximetel  Frno/
/te Measy £stimote £slimorte ]
/ Unclossrfied Excovotiorn Cu Y| .40 /25,560 /84, 024 B
2 | Unclossifred Excovation for StructuredCu s .75 3,886 2,43 4,4
| S| rclossyfied Excarotionfor Borrow | Cu ¥ 32| r8200 1855
£ | orerpou/ ’ ses| .o/ | 80,000 226,720
| 5 | Grove/ sub-bose Course CuYos| 55 / 7,500 /5,000
| 6 | Clay bound Grove/ Bose Course Se¥os| /O 93,2/0 89,686
8 Dry Choked Stone Bose Course  |SgYds| .50 26,700 26,587
9 | Brtuminous Corcrete BaseCourse |SgXs| .93 | /00,840 /02,530
| O | ferryforeed Corncrefe Bose Course Sg W5 /.80 | 745330 727562
/1 | Plown Concrete Base Course Sg¥os| /55 49550 54503
/3 | Grturminous Concrete Surfoce Coorse|\Sg s .62 | /78,390 /83,764
/4L | Sheet Aspholt Povermer? |SgYsl .84 | 49,650 52332 |
(6 | Closs A" "Conrcrete cuyrsl®20.00 38 289.9
/7 | Remnforceds Stec/ Lbs.| L jo 320 25,//8
18 | Cement Rubble Mosorry CuYds|P30,00 6.6 5./6
19 | Ory Rvbdb/e Mosorry Cu #2500 5.0 5.75
20| Brick Mosorry Cu Y53 3000 2./ 486
27/ | Concrere Ape 8 lUnch) Diomerter |Linft) S0 309/ EXIA
22 | Concrete Ppe 127 0nch) Diometer (LinFh| 145 o re /,/ 90
23 | Concrete Ppe /8 inch Diometer |Lin/A 2.50 S06 BO5 2
25 | Wtritred Block Gutler S Y5| 4.40 790 562.5
126 | Concrete Curb 20Unch) Deptt |Linfrt] 45| 19550 25/7/
27 | Concrete Cort 18Tinch) Deptt |Linfh| £/ | 1480 2/94
29 | Concrete corb /5 linch) Depth  |Lmir 33 | 230 24,328 |
3/ | Concrefe Corb /27(1hmch) Deplh |LnF#| 3] | &/50 827/ |
| 32 | Comsynation Curd £ Gurter Linff 120 | 3950 4,9513 |
3L | monpores Lach S0 29 | =] 3 ]
(55 | Caos# lron Fromesd Grotings Twe A |Fack| 2840 /0 70 ]
36 |Cost/romn Fromes£Gratings TypeB"| Each| 2840 62 6L
37 |Costlron fromeskGrofmgs TypeC  |\fackh| 2940, 4 | o ]
38| tow Guord o/ Wit 0| 34000 | 3,302
(359 | teh Goard Ror/ LonFH 75 | 3920 3,767
(Lo | Adyusting Strect Stroctures Loch | (—5004_*_‘___ 40 *;.-h o _ 4?“
WNote: [tems 7-/2-/6-24-28~-30and 33 /et ovt cbore
They qpply fo sectwor 2 coprntroct
Approximote Estimote of Cost ZB605 6/9.25
Frral Estimore COSF. . ___: B 6485231/
Extro Work Orders Nos./ fob  _64,037.66




Exhibit No. 16

Equipeens Gode
Unds IV, Section 8
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U.S.DEPARTMENT OF AGRICULTURE
BUREAU OF PUBLIC ROADS
ESTIMATE OF QUANTITIES

MOUNT VERNON MEMORIAL HIGHWAY

£xtrbst
Mo /7

PAVING AND INCIDENTAL CONSTRUCTION

UNIT NO.IV_SECTION 2

: . vorntities on vantities
”j;” Description & C‘{”’; irppmxma/e Qon Final
Measure| ©O £stimate Estimate
! Unclassified Excavalion Cv.vds. S0 25000 41367
2 | Unclassifred Excav. for Structures |Cuvds | /.50 9/4 837
6 | Claybound Grave/ Base Couvrse Sg¥els.| .50 7550 | @ ————--
7 | Grave/ Base Covrse | Sg vas. .90 26 000 28 3/0
12 | Brfvmimous Macadarm Svrface Covrse | Sg Yds. 95 32 760 27 856
/5 | Reinforced Corncrefe Povemer/ |Sgyas| 2.7 203500 2099338
/6 | Class A'Concrere cu.yas.| 30.00 32 /42.88
17 | Remforcing Stee/ Lks. 70’ 440 /5 394
18 | Cement Lubble Masorry Cu.yas.| 26.00 4.7 /3.58
/7 | Dry Rubble Mosorry Curds | 2500 | 0| 2.89 |
20 | Brick Mosoriry Cvyvas.| 24.00 5 /5.2
Dl | Vitrifred Pipe &7 Diarmeler L FF /. /0 600 720.2
222 « o« « 27 Linft | /.40 420 492.
23, P v 187 P - Linft| /.75 /58 297.
24 | Grouvfed lRubble Gutter Sg¥els| 5.00 100 522.9
26 | Corcrefe Curb 20°Deprt LinFF .55. 2870 | ~~———-
28 " v /67 VLinFt S0 737 /083.4
30 e 37 Linft| 30 76 840- 80369.4
33 | Brick Walks T T sgles| 220 360 4%0.7
35 | Cast/lron Frame%y Grating [ype A’ | fach | 22.00 // /8
36 |+ 4+ 44 4 s "B lfech | 20000 T 57 56
38 | Low Guard R2ar/ - LinFt 40 20 900 22 833
39 | Hugh Guard 2ar/ ' LinFt| 45 7960 7297.7
Overbhau! B | Stays| 02| ————— 78045 |

Note " ITEMS 3-5-8-G—10~11-13-14-25 - 27 29-3/-32-34-37 and 40

Lef? ouf obove, they aoply Fo Sectorn I Controc’

Acproximote Estimote of Cost. 2557 278. 70
Change Order N2 1 /ncreoses_ $_3 902. 34

£ 56/, 20/. OF
Final Estimate Cost . ... $58/ .803.90
Extra Work Oraers NeS 1 £2 £/, 706.87

Jota/! Cos?t of Corntroct.

_ L5883 5/0.77




U.S.DEPT. OF AGRICULTURE
BUREAU OF PUBLIC ROADS

MT. VERNON MEMORIAL HIGHWAY
~ SKETCH SHOWING FINISHED ROADWAY SECTION
SUPERIMPOSED UPON THE GRADED ROADWAY SECTION OF UNIT I

e

Note. The ratio of the slopes varied from /on/ fo forn4. A
Fransition was made in the Slopes beginring with a flat slope

o/ fhe grade pornt and rncreasing e rolso Fo the bighest
elevation of the ground in #he proposed cuf. The Fill Skpes rec-
eived similar Freatment with the steepest slope Jocoled of

the drainage Struclure.

&N
AT
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U.S.DEPARTMENT OF AGRICULTURE
BUREAU OF PUBLIC ROADS
MOUNT VERNON MEMORIAL HIGHWAY

SUPER ELEVATION PER FOOT BEGINNING AT ¢
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v S.DEPT OF AGRICULTURE
nJUEAU OF PUBLIC ROADE

MT. VERNON MEMORIAL HIGHWAY
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U.S. DERT. OF AGRICULTURE
BUREAU OF PUBLIC ROADS

MT, VERNON MEMORIAL HIGHWAY
TYPICAL STANDARD WIDTH CROSS SECTIONS

, REINFORCED CONCRETE PAVEMENT
tage of Curd rovrnded op ¥ rodivs
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U.S OEPT OF ~GRICULTURE
BUREAU OF PUBLIC ROADS

“ MT.VERNON MENORIAL HIGHWAY
" SKETCH SHOWING TEMPLET
USED FOR PLOTTING CROSS SECTIONS FOR EXCAVATION -

HORIZ.
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U.S.DEPT. OF AGRICULTURE Exhrbit
BUREAU OF PUBLIC ROADS No. 23

MT.VERNON MEMORIAL HIGHWAY
DETAIL OF JOINTS

BUCKNELL UNIVERSITY FLARE -
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U S DEPT. OF AGRICULTURE
BUREAU OF PUBLIC ROADS

MT.\/ERNON MEMORIAL HIGHWAY

o DETAIL OF JOINTS
END OF SOUTH FLARE, NEW ALEXANDRIA VA

— C‘onsfracf/w? Joints
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Exhibit
No. 25
U.S.DEPT. OF AGRICULTURE

BUREAU OF PUBLIC ROADS
MT. VERNON MEMORIAL HIGHWAY

SHOWING 40FT. ROADWAY OF FOUR TRAFFIC LANES.
REINFORCED CONCRETE

SCALE 1% 20
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g % plane suctocs in 8 Section A Concreke Sase
4o be mock in 30me manner a3 Provikd below.

For Qnxcrete wwm;mﬂmyuamﬁw
by moching ko Storclrd Section affer whh hond aoerated stike o3 extencing

wured 10 Chargh 1 Sectes fo o plorm surfirce i the distonce

Chanfe to plore surfce in 3'Section for Corcred Rovement
Construchon fo ba mode i some manmer a3 provided beiow.

ONIT NO- T

DETAIL SNEETS
NY

U. S. DEPARTMENT OF AGRICULTURE
BUREAU OF PUBLIC ROADS

MOUNT VERNON MEMORIAL HIGHWAY
ISOMETR!C DRAWING

METHOD OF TRANSITION
STANDARD CROWNED SECTION
PLANE SURFACE
SUPERELEVATION OF CURVES

APPLICAB

BLE TO
CONCRETE PAVEMENT ano CONCRETE BASE
NOVEMBER, 1930

MOUNT VERNON MEMORIAL HIGHOAV
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U.S. DEPARTMENT OF AGRICULTURE
"BUREAU OF PUBLIC ROADS

Exhibit

No. 26'A

- GRADE ELEVATIONS AT THE CENTER LINE CONSTRUCTION JOINTS
AND EDGES OF REINFORCED CONCRETE PAVEMENT
SPECIMEN SHEET OF COMPUTED ELEVATIONS

S x}‘“ Grace £Fleyo triorns . -
o 7rron ¢ ' 9 onss ¢ e marks
6&" ‘-\o° Corb 7"’;5/:/ f o ji;nfﬁ Cenrter/in jﬁfﬁ'g ’g::{,g # Curh Rs ke
|/ 2 | 3 £ 5 6 7 8 9 /0
/32 +00 M | 49.73 | 49.94 | $0.02 | £9.94)| 4375 | %
| /52 #50 4940 | 4396/ £9.69 | £9.67 | 4940
| /33 700 4897 | 49./8 | £9.26 | 435./8 | 48.97_
/33 +50 £8.36 | 4865 | 4873 4865 | 48.36
/34 +00 4772 | 46.07 | 4809 480/ | 4772
/34 +50 4698 | £7.27 | 4735 £7.27 | £6.95
/34 +8494 41 ‘
/35 +00 d6/3 | 4642 | deso | 4642 | 46./3
/35 +50 4523 | 4552 | 4560 | 4552 4523
/36+90 4433 | 4462 | £4.70 | 44.62 | £4.33
/36 *50 43435 | 4372 | 4360 £3.72 | 43.43
137+00 4253 | 4282 | 4290 | 4282 | 42.53
137450 o | Q| 4763 | 4192 | 42,00 | 4192 | 4/.63 9 |
/38+00 | S| & | 4073 | 41.02 | dijo | 4dr02| 4073 | o
/38 +50 0| | 393 | o2 | 4oz0 | 4o/2 | 3983 |
/35700 | & | O | 3693 | 3922 | 3930 | 3922 | 38.93 | 2
/39 +50 N 38.03 | 3832 | 3840 | 3832 | 36.03
40700 || S| 1 3728 | 3742 | 37.50 | 3742 3773 | «
/40%50 S1 N | 3623|3652 | 3660 | 3652 | 3623 |
/4/+00 O[O 13533 | 38562 | 3570 | 3562|3533 [0
/41 #50 N | 3443 3472 | 3480 | 3472 | 3443 )
/42 +00 3363 | 3382 | 3390 | 3362 | 3543 Aoxilyory form
142+50 32.72 | 330/ | 33.09 | 330/ | 322 5;;‘_/;,0’”,{/'-" 7%
/43 +00 3247 | 32.38 | 3246 | 8238 | 32./7 e ,fc,f;f/gi’”
14 3+50 3/.63 | 3/.92 | 32.00 | 3792 | 3/.63 Sorm.
143 +5/ 4L Grodes for Avx/f
/44 +00 3737 | 37.66 | 3/74 | 3/66 | 37.37 ery forms Lef7
| /di+50 3/.29 | 3/.68 | 3/.66 | 3/.56 | 3/.29 b
145+00 3738 | 3/.67 ] 3/.75 | 3,67 ] 37.38 S'Lef | 3Riohs
- 145+25 N 3/.66 | 3/.66 | 3/7.87 | 3,729 | 3158 3/87 | 3204
145450 3/.956 | 3203 | 3203 | 3/95 | 374 3203|32./4
145 +75 5’{ 3223 | J2.23 | 3223 | 32./5 | 3194 3223|3223
[ /46+00 | % 3262 | 3257 | 3248 | 3242 | 3223 Rkt f,af/,-c
/46 +25 |33} 330/ | 329/ | 3278 | 3269 | 32.52 LomeSimilorly
14 6+ 50 33 3340 | 3325 | 331 | 3257 | 2282 7reated.
[ /47+00 3425 | 3408 | 3394 | 3380 | 3363 Y %
| 47450 | N 3525 | 35.08 | 3494 | 3480 | 3463 L, vet
/400 | & 3643 | 3626 | 36/2 | 3598 | 358/ RN
148+50 | " |y | 3770 {3763 3739 (3728 3708 | § | NYOWNW

Note: Columr /0Shows eleralians for serting avrrliary forms for use 1n wiping out
crowrn Ssection during Fronsition from crown foplone Syperelsvored seciion.




U.5.DEPT. OF AGRICULTURE Aﬁ;xhizbéf_i;
BUREAU OF PUBLIC ROADS 9.
MT. VERNON MEMORIAL HIGHWAY

ORDINATES FOR, SETTING SCREED |
FINISHING CONCRETE ROADWAY SURFACE -

R4

HALF SECTION REINFORCED CONCRETE BASE CROWN SECTION
' § REINFORCED CONCRETE
§§ PAVEMENT
8 ' 7 Traffic Lane
. 20 S l l g- i
l‘H%:Lrj\'%%;.}

M NN <L
e
Q
Note. The above Screed Ordinafes are reaf meosuvrements.
Add fo the above ordinafes the amount of the Slump for
reen corncrefe.. for. reinforced concrete base. pavemert

adld §inch for Slump. For remforced concrefe pove -
ment ada ;2 for slumps.

l

[ |

~ N MmN v
.
, bl

—2
—
ey

]

oRg 3Rp R Y oy Y g eI

© T

Joirt

HALF SECTION 2 PLAIN CONCRETE BASE THROUGH WASHINGTON ST,

0r?

N

|

i G?esfruc/
%)\

Plore

o] ’
R TR L Oy

|
Ordinctes - oy RERNTR VIR SNSRI SRS SRS R IS R ong R SR ©

Nofe. The above Screed Ordinafes are Neat Measurements
Add 1o the above ordinates the amount of slump for greer copcrefe
For plair concrete base pavement odd #-inch for S/lvmp.
The Width (W) is the distance from 1he Cornstruction Joimt fo the
63’9&’ of the gutter.and varres as the width of the street. The
- Srreet varies from 56.0 fo 70.0 [ in width.




UNIT NO. IV

Reinforced Concrete Fovement
Sectrorn 2
Scoles Hor. /7=/0" verst 1%/’

Ordinotes_from tongent ot Crown ro
SUfy‘bce af porement ot foof infervols
for /2 of Roadway. Crown Sectron

10°T. reffic Lane /s the Some gerero/
oesign os rthe SVl Lones ~ /0-8-/0

Areos oj‘ 9, ‘10and // Traﬁ"/c Lores

U.S. DEPARTMENT OF AGRICULTURE
BUREAU OF PUBLIC ROADS
MOUNT VERNON MEMORIAL HIGHWAY

Exhibit
No. 28
SECTIONS 1&2
Reinforced Concrete Bose — 8/7. Conc.Sogface
Sectror /

Scoles Hor. /C/0’ tert 1717

2 PBprovs

C'om)ﬁ_fayb:e
o ",:-:./o

Orornates to 7go of /ﬁe/'/forcedCofzc
Bose from o forger? of Fop orng c_»/'
porement ot Foof intervols for 5 of
Roadway. Cromn Ssciron.

/O/f/—_a/ff/'c Lone ;s the some Senecro/
otes g o5 Fhe Combined Sand /! Lones
-/O~7-/0,

IZane ~ Areo = 6.33 Sg./t Areos o9 Y0ond Traffic Lares
/O0lone Areo=700 SgFt Comb. 3’7‘//Lane Areo/2.4/6 Sg. F;‘rf’c&se :
/ilone Areo =767 Sg FF# Cormto F41/ Lone Arso 3,333 So. F1-8C Sz,

/0’ Lone Areo 6.208 Sg.f+ R.C Base
_._Queniities /0L ore dreo /. €675‘g FLEC Surfoce
Lonas | Width |Rerlin FAPrédffSed Aor Mite
Cuyds| Cu. Yels. | Cu. Yis.
0.0 | 90/t 02344 8376 | /2376 4 Quontrtres
100° | /00F1 02593 (/0370 |/368.9 Commb, Witk Moteriol | PerlmFr| Rerdosec, FPertite
11.0° | 1/0FF |0.2840\//. 358 |/£99.3 Lone fee?| Morme | Cuvds.| CuYos.| Cu.Yos.

Combinations of Traffic Lores 9%/ |20 |BCSurfoce| 0./234 | 4,94 | 657.6

Lones |Combiith| Rorlin fF [rsdfiSec| Fer Mite 97/ |20 |ACBase | 04598 )| 1639 |2427.7
B Cu Yos.|Cu. Yois. | Cu. Yos. | | 19701130 |BCSuntcelar857 | 74/ | 9773

90#10"| 200/+10.5/185| 2074 | 27327 || |9+004/' 30 | RCBace |06898 | 27.59 | 3642.0
GG Ia 0| 3agFt 07778 | 3177 | 44068 || |40 |BCSufxd o 2468 | 988 (/303 2
SeI | LOGFF 1037 | 4148 | 54754 || lvsen| 4O | R Base |0.9/197 | 3679 |4856.0

Note — The Crowrn 15 an orc of o circle, The m1ddle ordinate 15
one /neh _for on /8 foor chord.

£



RC.Su/face

S, Dept Agrr. Bo. Pub. Ros. M7 Vernan Memoriol Hghway il VS T8

SE Povement £Exhibit No. .29
N Gronite Curé and viirified, Block Gulter
3 Crty of Alexandrie, Vo.
'S ' Scales Hor./=10° Ver./"=!’
o
S 2
Q
K /8 Chown
A B)
R /Iv
% H‘Z:#o Getfer 58/,// / 4
§. , 84" /
“;i % Plarm Congrefe Base
7”
%64/0 3 Zad 9’ 9’ /7’ 54/05.'-?4;
£l 28’ 28’ ~/%%"
~— - —
Norfe:

A and Dore Srode stokes orjven so 7op of stoke rs = Seet

abore elevafion of borfom of Surters.
Z =0.25_fect or 9 mches For #his type oF porement.

Aond O are gff-set y-feet bock _from face of

curb.

70 _find Crown e/erotion reke_jfrom plons half rhe sum of
- the Leff and Right Sutter e/evotions. THIS Sum plus X [n
JSeet eguals the e/evation af the center of Street or crown

See Fab/e of ordinates af boftfom of page.

Quontrties
. . n.FtPer. 1005

Lescription —Areos serlinlhrer. o= Ploin Concrete Base Course.

S9.ft Cu. Yds.| Co Yds. Computed For S4'mdth. One
9'P/ain Con. Bose Lawd $.250 - |0./19£4 /9. 44 a::{’o,, cocs Sjde mow Exrs—
20Ploincon Bose Lone //.66€ 0432/ ' 43.2/0 J 05 bose for gutter mill
[ Ploincon Bose lane” £./28 10./5291/5.285 | 18 29 Lose T Srer T
/7B/nder Course, 4.533 |0./6 79| /6.785 €& p 2
Vi ShecthsppaltSer (6729 |0.2452|24.522 pavement.
TR 7 T
%I ®l4 Q
b RTINS ISR SRR Y
ENEETEE O 8 j o o
e RN R R R RN RN NENN SN MR RSN
vq%w_ %Q§QLQ%QQQ"{Q‘Q‘QQQQ\‘\\ NININININININISINININGS
I OL) olo iR RININY BN
SR N S N S RN MR R R R HE
o SN QRN SRR IRDISINIIRIS 9198111 8| §1 R QIR o] %
LRSS INENEN N SIS MM NI N ISR IS SESINS

[ | {

Do In NI Y (N i N 0™ glo NI IR
SRR R N R NN AR RMENHENNN
Vg X' OISIRIS Q] QIS INISIR(N N NI R W BN N O[5S Q]S IR |R
0K NINSNINENINSNNNINSSNNS NSNS SIS N NN
NS INE . | rﬁ"
gié"ﬁg iu}%mkuuunnax?\’x\_mukmuam%%%%%:’ws&m
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Exhibit No. 30

May 10, 1932
Finael Equations
Mount Vernon Memorial Highway

— : : Plus : Minus :
P.C. 67 + 60.20 back = 87 + 58.01 ahead : 2,19 : . :
P.7.S. 104 + 06.998 back = 104 + 09,23 ahead : s 2.24
P.C.C. 128 + 45.85 back = 128 + 46.02 shead : : 0.37 :
P.C.C., 159 + 62,13 back » 159 + 60.43 ashead t 1,70 : H
P.C. 178 + 63,07 back = 178 + 83,30 ahead s :  20.83 :
P.s.T. 209 + 85.99 back = 2090 + 92.50 sheed : : 6.51 :
P,T. 224 + 47.00 back & 224 + 45.62 ahead : 1,47 : :
P.0.T. 352 + 39.85 back » 345 + 94.55 ahead : 645,30 : :
P.C, 378 + 21,70 back = 378 + 17.95 ahead : 3,75 3 :
P.C, 414 + 28.61 back = 414 + 22.08 sheed : 6,53 : :
P.C.C. 434 + 92.48 back = 434 + 92,08 ahead : 0,40 : :
P.C.Co 459 + 93.18 back = 459 + 92.34 aheed : 0.84 : :
P.R.C, 512 + 45.284 back = 512 + 46.04 shead : : 0.80 :
P.C.C. 594 + 28.40 back = 594 + 28,13 eshead t 0.,27: :
P.C.,C. 620 + 67,34 back = 620 + 21.10 ahead : 46.24 : s
P.c.5. 660 + 35.46 back = 660 + 39.01 ahead : s 3,55 :
P, T, 728 + 54,80 back = 728 + 54,91 shead : : 0,11 :
P.C. 7681 + 74.80 back = 7?72 + 54.60 ahead : ¢ 1079.80 :
P.s.C. 7890 + 33.16 back = 789 + 33,58 aheed : : 0.42 :
PﬁGcCo 797 + 38.88 back = 797 + 41.72 aheead H s Jed4 :
PQS'T' 809 + 46.90 baek = m + 490& ahead H H 2098 H
Total plus chenges and total minus changes : 708,89 : 1120.45 :
- Net change minus : : 411,78 :

The length of the pavement from Station 10+00 to Mount Vernon,

including the loop arcund the oval, follows:

Sta, 10+00 to Sta. 816+50.5
The loop eround the oval at Mount Vermon

Net change, minus distance due to equalities

- Potal length in feet

Total length in miles

Total

80,659.50 f£t.
1,766.94 £t.

82,426.44 Tt.
411,76 T4,
82,014.68 ft.

15.533 mi.



U 5. DEPARTIMENT OF AGRICULTURE
BUREAU OF PUBLIC ROADS
MOUNT VERNON MEMORIAL HIGHWAY
SKET_H SHOWNING LOCATION OF SLIDE BEING REPAIRED
U'DER AUTHORITY OF EXTRA WORK ORDER NO5

FAIRFAX COUNTY,VIRGINIA : ),V
SCALE : 12100’ R
AUG.30,1930 e
- Y
b d
y)’

i . A TIEAR ek e ANNAT

7 e -

f cended from F to T
; § Mearcth /4, 1232
:, < o
: w.”)  KREUTTNER
: [ S/.-,rrng
}
4 Locolion F%:/M’ ! ire | rqfo':;:,/ Locolion Ff,.,/:ﬁ;"i 7,5553-::%
; A "“[& o Q 4567 | 56.2 X Chonge /n grade
: B [ 4875|503 XA 26.93 |35.7 * End of underdroin X
c 50..5| 577 * S 24.39 | 29.3 segianing of sealed fornfs
2 2] S1.65 1896 7 S3.00 | 63.0 #* N-C 24"pipe cutvert
t E | 51730 |60.00 . . ’
t Yerfrical ppe fop 10 ghove
i g j:':: j.:': flow /ine.
M | 4340|503

!/ | 39.57 | 469

J 42.6; | 399

K 34.69 4.2
L L |41z (484
M rsse
LN L’/
{ O Fe. 24 1443 //
L P (4372|542

o R
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| Ny
Two rows of piles reguired of 30f7 %, 34 /7 Two rows of piles required at | Q!
from &, respectively ; beginning opposite B8 and 627 from &,respect ng
Ste 52/ +40 and ernding opposife Stz wely, beginning opposite Sia. ‘l N
S23100. Lerngth of piles reguired 35 f7 b2/ 150 and ending opposife )
- Ftr $23170. Length of prles g\
: required 30 /7 , | a
_ \) C | ‘
' e s T *ff_:"_l;iz‘_i:ix e
- L i ’ ) 7,’- e
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524
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e L /]‘______‘w___ e

e & Vitrified Tile Underdrain in place —
2 lay Pipe in ploce

- —L\__

VI p/‘f/?j

US.DEPT. of AGE "'l TUIL
BUREAU of PUBLIC ROADS
MT.VERNON MEMORIAL HIGHWAY
PLAN OF

PILING TO BE DRIVEN [N SLC»

.
Sta. 521 to 524 left > M
Scale 150 S §i
K_JMI (&‘ &
2932 San. 1932 i
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Exnibit No. 35

Fours of Labor Rmpleyed by Roberts Paving Co.
Cogtregtor, Unit Iv, Sestion B ‘
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Exhivs No. %

Hours of Laber Bwployed by Wesbohestey ilsetrienl Equipment Cowpsny
| Goutractor, Mait ¥, Lighting
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TM.ifr111.t4

8"-Concrete S/3b.

' Exhibijt
] | No. 37
[ _
R
| §_] . Qenter tine of Povement —r --i
~ 3
t J / /7 /é’l / 7 / 5/ /01 /0/ /o/ 5/ \\P
J O P & ik
| PP (T Y S S
23" ! : D s ¥ ¥
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DETAIL OF PLUG WRENCH U.S.DEPARTMENT OF AGRICULTURE
,. . BUREAU OF PUBLIC ROADS
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U.S. DEPT. of AGRICULTURE
BUREAU of PUBLIC ROADS

it o IR

MT.VERMON MEMORIAL HIGHWAY

SKETCH SHOWING

METHOD USED IN MARKING TRAFFIC LANES

JUNE, 1932

)

§{ '« Deras/ oF Marker
@:f This was painted by
5 hand using a fermplate

cut from Sheet mers/

RO I

250"

4 ' i Y _

7i0” to edge 90" 90"

"fé o /?oa;’n/ay

| 70" fo egge
. >

T

The method ifustrofed exrfends From Station 80 7o 404

o7 brturmmous corncrere surrace.

20

i

From Station 404 1o Mourt Vernon a center line sHip only.

of" pavement

I

of pavernent

—






