WAR DEPARTMENT

CORPS OF ENGINEERS, U. S. ARMY

MISSISSIPPI RIVER COMMISSION

TESTS ON METHODS OF EMPLOYING
PIERCED PLANK LANDING MAT WITH
PREFABRICATED BITUMINOUS SURFACING

TECHNICAL MEMORANDUM NO. 211-4 .

U.S. WATERWAYS EXPERIMENT STATION

VICKSBURG, MISSISSIPPI

5 OCTOBER 1945



hY

TETS ON NET;IODS oF I!&PLOYI"IG P;ERCED PLANY LANDING MAT W'ITH
B *’PRIE%BBICAIED BITUMINOUS SURFACIWG A !

S A
< Introduction'
PN B I M

Authority.

1. Antharity*farwconducting ‘these tests is contained in a letter
from the Office, Chief of Tngineers, Washington. D. C, %o the President,
The Tngineer Board, Fort Belvoir;iVirginia, dated 7 May 19“5, subject:
"Metermination of--Satisfactory Methods of Employing Pierced Plank Landing
Mats Over PBS" (Work Order Mo, ' DAC 3083), This authorgtylwas transmitted
to the Director, U, S, Waterways!Experiment Station, V cksburg, Miss,
through the President, Mississippi River Commission, Vicksburg. Miss, by
the Engineer Board in a directive dated 19 May 1945, subject: "Plan for
Test, Determination ofgSatisfantory Meﬁhod of !mploying Pierced Plank
Landing Mat over PBS, " .

ngpose"'i

. ..2. -The purpose of these'tests was'to determine the most feasible '
method of employing standard steel and aluminum p!erced plank landing mate
in; combination. with PBS (Prefabricated Bituminous Surfacing) without de-
stroying the waterproof characteristics of the PBS when‘hubjected to -
20, ooo- and. 37,ooo-:u; uhee}, loads. ' o

“4 . It .."

Scoge

“32 The tests 1nvo1ved the arrangement of eipht combinations of mats
in two similar traffic lanes' the -rehabilitatdon of an old traffic:test
site- the placing of suitable base courses; the laying of. pierced Pplank’
mats’in conjinction with’ sgveral cushioning materials on PBS, and traffic:-
testing of one lane with a 20,000-1b wheel load and the other with a
37,000-1% wheel load, They also involved laboratory tests on sand—asphalt
and soil-asphalt cushion materials and the keeping of completa written
and photographic records as the tests progressed.

! Preparation of Tast Site

Subggade

h Layont of test SPCtionB. Thase tests wene conducted-on:a.%ite‘~L
that had been used in previous tests on. alnminpm plerced, plank mat, . The!-
subgrade fob the old" teet lane. was 60 feet »widerdy 500 feet ldbg, - Plans s
for the new tests calléd ‘for 16 sections 30 feet wide by 35 feet long. -
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These sections were organized 1nto two similar parallel 1anes. each 30
feet wide by 280 feet long., This required a’ gubgrade 7O feet wide
(1ncluding a 5-foot shoulder on each side) and 280 feet long (see plate 1).
Hence it was decided to widen the west 280 feet of the old subgrade to

70 feet and to utilize the existing turnarounds, Bach lane was composed
of eight sections and contalned eight different combinations of PBS,
cushion material and plerced plank maty 'The following tabulation shows
the combinations, The columns under "Mat Materlals" reading from left

to right show the materials from base course to wearing surface, St

Tt Section Numbers - : Max Materials' Vo .

1and 9 ° PSP(l,)_‘ psphelt - PBS .

... ‘2 and 10 PBS PSP {nverted ' PSP 'normal

v+ " Fand 11.. " PBS Hay mulch: ‘Wire mesh + PSP

- . 4°and 12 - : PBS - Hay mulch P

. 5andl3 . P3S - Hay milch - 'PAP(a)

'~ 6.and 14 - " 'PBS. ¢ Sand-asphalt "PAP ' .

... Trand 15 . PBES °  Sand-asphalt ' RSP -
g and 16 P2S Soil-asphalt PSP .-

(1) Pierced steel plank , (2) Pierced aluninum plank.

Plates 5 and 6 show general views of snctions in the two traffic lanes,
’5. Preparation of subgrade. California bnaring ratio measurembnts

made on: the old subgrade showed Yalues. averaging about 20% at the surface

but these values decreased to 7 or 8% at 12 inches balow the surface,

This was not considered strong enough for 1000 coverages by either of

the traffic testing machines, Hence, an 8-inch 1ift of heavily compacted

goil was added over the =ntire test area. A 5-inch base course of

gravelly sand-clay was placed .on the 20,000-1b test lane and an 8-inch

base course of thp same materigl was added to the 37,000-1b $est lane, .

Thegd thicknegses were designed to furnish adequate strength. to withstand

1000 coverages without failure or serioue deflection under the wheel loads
uséd, - - .

>

Siﬂtlrf‘aéin’g.‘mat erials.

6. Prefabricated bituminous surfacing. The protective covering
of PBS was placed directly on the base course of the whole test area
except seotions 1 and 9, Its function was to prevent surface water from
entering and softening the base and/or subgrade. It was lald with a 50%
lap to form a double thickness of fabric. The edges along both sides and:
at each end of the area were anchored in small V-ditches approximately
8 inches deep. The PBS was placed with the pilot-model laying machine,
using digsel oil'as & solvent. Rolling was accomplished with a light- = . -
welght pneumatic~tired roller. In sections 1 and 9 the protective cover-
ing of PBS was placed on top of the plerced steel plank. In these two .




sections it was fabricated by hand methods into blankets consisting of
six strips of 4O-inch P3S Y0 feet long. These strips were given a 50%
lap, resulting in blankets of double thickness with an ‘effective width
of 10 feet.. For convenience in handling, the blankets were rolled on
pleces of 2 by 4=inch lumber 12 feet long. 'In this condition they were.
transported by hand to: thelr positions in the sections where they wére
unrolled onthe plerced plank mat after it had been coated with hot
85-100 penetration-AC asphalt, using hand pouring pots. The ,blanket
edges were overlapped 20 inches and sealed together with diosel,oil.

At the sides of this palr of sections and at the ends adjacent to the
turnaround, the mat formed of the FBS blankets was. anchored in V-ditches,
as described 'above.  Along the ends adjacent to sections 2 “and 10, a
watertight joint was formed by pouring enough hot .asphalt through the
holes in the PSP to effect a seal between the PBS blanket above the PSP
and the PBS mat laid directlJ on the base course in sections 2 and 10

- Inverted plerced steel plank, In sections 2 and 10, a mat of
plerced steel plank was placed upside down on the protective covering of
P3S., It was helleved that the comparatively smooth upper surface of the
plerced plank mat would not puncture the P35S and that this inverted mat
would eliminate damage by the bayonets of the top course ‘of plerced plank
mat laid in the normal manner. This mat was laid’ bv fitting the slots in
the plankg being placed, over the bayonets on the planks in the last row.
previously laid. Two epring clips per plank werd ihen -inserted from- the
botton: side (which normally would be the top side) by hewing two men
equipped with wreeking bars raise the last plank placed high enough for
two other-men equippéed with hammers to reach under and drive the clips
upward, -In this 'manner the men were "able to place approximately one-
third'as many square feet per ‘man hour ‘as they could place with the

usual manner of laying,’
Y S

A

8. Hay and wire mesh In sections 3 and 11 a loose layer of hay’
6 to 8 inches thick was placed directly on the P3S mat to protect 1%
from damage by the plerced plank mat. -This hay consisted of sbout 70%
Johnson grass, which ds a tough, coarse grass with long blades and stems;
10% Bermudsg,. grass, with rather fine but tough stems 6 to 10 inches long,
and 20% weeds, vines and other grasses, It was cut locally and trucked
to stacks at the test site. Later it was hauled onto the test sections
and spread uniformly with pitchforks, After being spread it was held 4n
place by a wire mesh lald parallel to the traffic lanes, The wlre mosh
used was part of a shipment received for a previous test, It was made
of 0,212-inch diameter wire, welded together to form strips 7 feet 3
inches wide and 77 feet 3 inches long, having a 3-inch-square mesh,
Plate 2 shows the appearance of the hay mulch and wire mesh just prior
to placement of the plerced plank mat.

9. Hay mulch, The . .hay describded 1n paragraph g was used as 8 pro-
tective cushion for the P3RS in sections Y4, 5, 12 and 13, "The directive
‘called for "a layer .2 inchas in comnacted thickness " ‘Since 1t- was found
impractical to compact the hav with any ordinary equinment, a unifornm loose
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layér was spread 14 to 16 inches thick over the sections. This packed -
down ‘to about 2 inches thickness under the weight of a smooth-drum
roller, dut. fluffed up ggain behind the roller, - Plate 3 shows the hay
mulch at thie stage of construction. Traffic tests in the 20,000-1b -
lans (sections 12 and' 13) demonstrated that this thickness was irade--
quate., Hence, “the, pierced plank nat was removed and an -additional - 1“
inches of loose hay was placed on sections 4 and 5, making a total ' -
loose thickness of approximately 28. inches in the 37 000~1b traffic lane
(see plate 1) before traffic tpsting was started

10;' Sand—asphalt and soil—asphalt cushions. Thé function of these
cushions was to protect the PBS from damage by the :bayonets on the -
plerced plank mate and to serve as a bedding material for those matsy -
They were not designed to act as pavément nor to- {ncérease the load-bearing
capacity of the test lane. “Aside ‘from protecting the PBS, the only re-
quirements were that they remain dustless in dry weather and that the not
be detrimentally affected by water: It was found nedessary to ‘do .8ome
laboratory work, vrior to mixing snd placing the cushion naterial in the-
field, in ordar to detprmino the proper range of mixtures to use.

' Laboratory tdSting.‘ Laboratory tests on coarse river-bar
sand with various percentages of cut-back asphalt added indicated that -no
stability could be expected froma stralight sand-asphalt cushion., ZEven *
after eleven days of aeration the’sand ‘appeared oily-and could not-be
compacted to show any stability whatsoever, - This 1sd to the inclusion of
gand containing a filler of pulverized clay~losss, It was found that the
addition of 10 to 25% of this filler to the sand produced:a reasonable
degree of stability, The soil—asphalt mixed under laboratory conditioner
developed considerably more stability then the sand-asphalt with filler,
MC~3 cut-back asphalt was used with the sand and MC~2 with:the soil, ‘In

view of the indicated varlations in stability of the various mixes, the
following subsections were plaoed' ,

Sections Subssotions b Desigﬁ Mii'
', e vrA' - ,Rivefébaffsond'— 8% asPhalt . ‘
6 and 1 B . River-bar sand - 6% asphglt - 15% filler .
: . € - Biver-bar sand - 7%’ asphalt - 28% filler
_— T Voo B e I . . ',l,
o . " A .~ River-bar sand ~ 7%. asphalt - 25% fillpr,_ .
Tand 15 = . B .. - River~bar sand - 6% ‘asphalt - 15% filler
, LA ‘Clay-ioésg ;.“— 12% asphalt L B
© 8 and 16 B+ . Clay-loeds . -~ 9% asphalt
' ’ c Clay-loess = 6%.aspbalth;‘

b Field mixing and;placing.f On the tast site ‘the eand-asPhalt
and soil—asnhalt cushion materials were mixed in a 6~§ concrete mixer, "
The eut—back asphalt was heated to approximately 180 degrees ¥, and poured
into the mixing drum from the ‘dischargs sida, ' Theé doil, & clay-loess, was




thoroughly dried and pulverlzed before being mixed, This method of mix-
ing was entirely satisfactory for sand-asphalt without filler, ‘hen the
‘pulverized clay-loess was added to the sand there was a slight tendency
for the filler to form-inte small pellets over~-rich in asphalt and thus'
reduce the effective percentage of asphalt in the mix, Tais $endeney”
was more pronounced in the soil-asphalt mixtures. 1I% is believed that
better nixin&. equipment -would have aliminated this condition to some’
extent. - After being mixed, the cushign meterial was -Qumped directlr
onto the PBS.from rubbpr*tired wheelbarrows and . «8pread to a uniform-
thickmess slightly greater than .2 inches. It was then allowed to cure -
from 4 to 6 dsys, with the surface being raked.sach dav:to increase
',aeration and was then compacted by one pass of a. smooth»drum rollrr.

11. Plerced plank mat, The pierced steal plank was‘laid directly
on the base course in-sections 1 and 9, In sections 2 wnd 10, pierced
steel plank was laid in the normal manner over that whieh previously had
been vlaced upside down, . A1l other plerced plank mat was placed on tab -
of the mulch or cushion materisgl described In paragraphs & through 10,
Since it was not femsibdle to truck over: and dunp bundles- of pilerced ..
plénk on the ocushions, the mat was elther brought in from the side by
hand or trucked: in from the rear over the finished test lane, It was -
found imnracticul to stretch the mat with trucks or Iractors.on the hay
malch and asphalt cushions, Hence the slack was pulled out by hand as
the mat was placed. - : - - oo T ‘

wTraffié,Testing

{ : e

Method of testing o o y T

P . . Ly )

12, Testing equipment. The 20, 000-1b traffic 'lane was tested wgthf

a 12—cu~yd Tournapull scraper unit, loaded with scrap stael to a grose

welght of 20,000~1b on each of the four wheels. . This machine was equipped

‘with 21, OO~2M tires on the front wheels and 18, OO-PM tires on the rear
wheels, All of the tires were inflated to 55 p Thie’ resulted in con4
taot presasures of 60 psi under the front wheels and 70 ps¥ under the rear
wheels., Reducinr the inflation pressure in the rear tires would have _
resulted in dangerous &eflection of the side walls, fThe machine for ,
testing the 37,000-1d traffic lane was a 32-cu&yd Tourngpull scraper unit
loaded with scrap steel to a gross weight of 37, 000-1b on each wheel, '
It was equipped with 30,00-L0 tires on all wheels, The tires were 1n*
flated to 50 pei and the resultant contact pressure was 6l psi,

13, Testing-procedure. The“%esting machines were ,driven over the
traffic lanes in one direction, turned and shifted latorally the.width .
of one tire print and then driven over the test lanes, .An the ‘opposite
direction,  Tais procedure wasg" repeated until al) the, traffic lanes had'

been uniformly covered, ' When the laned had Deen g0’ covsred. the direc~ i

tion of traffic vas reversed; so’ that successive pasﬁea of the tires, .Qver
any given point’ were in opposité dlrectiond;”

\
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Test zasults .

-

- Sections with -PBS blankets. Section 1 in the 37, 000—1b trdffic
lane,and section 9 in the 20,000=1b traffic lane contained a double
thickness of FPBS mat cemented to the top of a PSP mat with asphalt: - -~
Methods of placing the PBS on the steel mat are deseribed in the lagt ~ .-
half of paragraph: 6, In the 37,000~1b lane the serubbing actlon of the
larze tires (30.00-40),as they deflected under the test load, abraded the
P3RS so. rapidly that holes started appearing at the spring clips at 32
coverages. - At 76 coverages the fabric started tearing along the seams
where there was, only a single thickness to resist lateral tension, and
along the edges of the pierced planks where abrasion was accentuated, This
abrasion increased so that at 100 coverages the PSS had failed completely
as a waterproofing agent, although it continued to serve as a dust pre-
ventive throughout the test. No bond fallures occurred, elther between -
strips of PBS or between P3S and steel mat. Plate 7 shows how the spring
clips punctured the blankets., In plate 8 the blanket has:bdeen cut and
opened up to show the bond formed by the asphalt cement, lote how
thoroughly the plierced plank mat was embedded in the base course naterial,
In the 20,000-1b traffic lene (section 9) the blankets gave much better
pprformancp. The tires on. the 20,000~1b testing machine were much smaller
than those on the 37,000-1b machinp (see paragraph 12) and while they had
about the same contact pressure the abrasive action was much less., The-
spring clips did not start coming through the blankets until 300 covar-
ages had been applied, At 700 coverazes only 21 clips had come through
and a light rain at this stage did little or no dnmaze to the base course.
At 1000 coverazes (the end of the test) about 50% of the clips had cut
through the PBS. No other holes or damage had occurred except a few
punctures caused by pleces of gravel that had been picked up by the tires
and brought onto the test section from the turnaround, This of course
would not occur on a landing field ond these puncturss were not conaiderod
important Platp ,‘shows the conditton of section 9 at 1000 covorabea.

15, Soctions with invérted pierced stesl plank., ;he most ﬂoticedble
feature of this combinatior of PSP laid normally over. PSP inverted was
the noise it produced under traffic. There was no. damage to the PBS in
elther lane visidle from the surface at the end of the test, (1000 cover~
ages), Thils i# shown by compurison of plate 10 with plate 11 and plate
12 with plate 13, However, removal of the two layers of plerced plank
mat after testing the 20,000~1d lane revealed that the ‘base coursp mate-
rial had béen forced up 1nto the Tibse of'the 1nverted layer and had torn
the fabric in many places. It is believed that "the operation of the
20,000-1b load at somewhat greatér speed produced a tamping action which
was greater than that produced by the slower 37,000-1b load and hence
resulted in 1oosening the surface of the base tourse matprial. and’ forced
it uwpward into the openings or convex surfacen of the mat, .The rounded .
tops of the spring clips had also ‘cut through the P3S., Careful éstimates
indteated that this tearing had 'started just priar to 700 coverages.. It
was also revealed that even though the base course material had been,
$horoughly rolled with a smooth~drum ro}ler Just before placing the B3S,




practically every plece of heavy gravel left at the'surface had cut.
through the fabric under the tamping action referred to above,® Af*ar'
this experience the planks were removed and periddic inspections were
made of the P3S in the 37,000-1b traffic lane as the'test progressed,
The same conditions described for the. 20,000-1b.1lans occurred in this
lane, but to a lesser degree. The fabric started tearing between 800 -
and 900 coveracas, Plates 14 and 15 show ths condition of the P35 in
these' se¢tiohs at the end of traffic testing and plates. 16 and 17 =are -
corresponding views of the base courses with the PBS removed,

vv16. "Sections with hay mulch cushions and wire mesh, Hay mlch °
héld in place by wire mesh was tested as a cushioh to protect the PBS -
in both traffic lanes (see parasrabh & for method of placement) Maogt -
results under both wheél loads were practically the same, except that.
possibly’ b few more punctures occurred in the 37,000-1b lane, During.
the early part of the test there was conslderable springing of the
pierced plank mat as the test load passed. This decreased and finally
disappeared at- about 200 covarapes.-‘mho hay compqctpd 86 rapidly under
traffic that at 300 coverages it was ohly nbout one inch thick, At
around 800 coverages in each lare 1t.was noted that the wire mesh had
been forced down Into the hay hilch, foriing a mat of hay and wire that
actually. had more hay. above than below the wire.mesh., ZIhis condition is
shown on plate 18, Punctures started to appear in the PBS in both lanes
at adbout 900 coverages, These holes were made by the wire mesh belng
forcad through the fabric by the pilerced. plank Plates 19 and 20 show |
the appeapance of section 3 in the 37,000-1b lane before and ofter test-
ing, respectively. Section 11 in the 20,000~-1b lane is similar to sec—
tion 3, Plates 21 and 22 show the condition of th~ P3S under the.hay v
and wire mesh after 1000 goverages.in the 37 000~ and 20,000-~1% lanes, .
respectively, . . ' ;

. 17 Soctions with hay mulch.. Hay mulch only, ‘o8, a means of pro-
tecting the P35S from.damoge by, the pi repd, plank . mat, was. tpﬁted in both
traffic lsnes and under. both steel.and. sluminum. plerced plank. (see para-
graph 9 for description of. mulch), Although the. subgrade remained firm,
there wag a decided springing of the hay mulch and mats in both lanes
throughout the tests. The springins was more pronounced in the sections
containing aluminum plerced plank than in those contpining steel pi-rced
plank, This was attridbuted to the.greater resiliency of the aluminum mat.
Apparentlv more hay worked up throush,the larger holes. in the steel mat
than did throuch +he aluminum mat. However, the grinding action and de~
struction of hay.was more rapld under the stiffer aluminum mat, At 700
coverages the hay under the aluminum mat in the 20, OOO—lb traffic lane
had. compacted and worn down till the baJonets had come. in contact with
and punctured the PBS. This did not occur under the steel mat in this
lane until after 800 coverages had been applied., In both cases the sec-
tione appeared on the surface %o “e in good conditien at 1000 coverages.
However, the condition of, +he PBS would have permitted rain water to
enter and soften. the base cpu;se material, Plates, .23 and.24 show section
12 containing the .steel mat with.section 13 containing the aluminum mat
in the background, at the besirning and end of the test, respectively.




Plates 25 and 26 show the punctured -P3S in section 12 at 1000 coverages
and -that in section 13 at 700 coverages, respectively. The increased .
thickness of hay mulch in sections . and 5 (see.paragraph 9), afforded .
amplé protection for the PBS in this: portion of the 37,000-1b traffig
lane throughout the test. However, the hay was beginning to decay and
give off a foul odor at the end of the test. Plate 27 shows the appear-
ance of sections 4 and 5- at 1000 coverages. Plates 28 and 29 show the
sound condition of thp PBS :at the end of the test in thpse two sections.

18, cGCtlons "ith sand-aSphalt cushions. Sand~aspna1t with and
without filler, was tested-as a cushipn material under aluminum pierced
plank in both traffic lanes. Sand-asphalt with filler was tested under
steel plerced plank in both lanes, In sections 6 snd 14 (37,000~ and
20,000<1b-1anes). the following mixes of sand-asphalt were found to have.
been- placed as’ determined bv extraction after the traffic test: -

]

Subgécﬁion_ éggregate o % Asphalt
A Coarse river sand - 6
B - -Sand with 15% filler - 7
c Sand with 25%: filler * T
... ., Tote: Percentage asvhalt based on dry weight of ag-Tegate.’

In sections T and’ 15 the cushion materials in qubsections A and 3 were‘
the same as those in subsections C and B, respectively, of the precading
sections (see plate 1). Despite the fact that thé sand-asphalt without’
filler had no stability ‘and that containing 25% f11ler hed fairly good
stabilitv.,therp was no practical’ difference in the behavior of the three
mixes, In‘each'case thé fluxing agent in the cut-bhck athalt softened_
the asphalt on the upper side of the PBES so that the cushion material’
adhered to the fabric. The steel plerced plank embedded in the cushion
material perfectly and after the first few coverages showed no movement
under traffic: throughout the test, Due to the greater resilience’ of the
aluminum’ pierced plank it continued to spring slightly and never became
as firmly Pmbedded ss did the steel, There was no dustins at the surface
of eny of the mixes. Light rains and sprinkling had ne epparent effect
on the cushion material and there was no damage to the fabric in’ either
lane or under either type of piercod plank, Plates 30 and 31 show com-
~ parative nppenrances of section il ‘with section 15 in the background
(20,000-1% 1ane) bafore- and after trsting, respectively. The appearance
of the 37,000-1b lane was similar to this, Plstes 32, 33 and 34 show
the condition of the PBS undéd the sand—asnhalt cxshionq in soctions
1424, 14<B and 15-A, respectively, at the end of the test. They are

reprpsentntiva nictures for all three tvpps of cushion matorial 1n both
traffic lanps.'

19 "Sections with soli-asphalt cushions, Soil~asphalt cushions
were tested under steel plorced plank in both traffic lenfs. The follgw-
Ing table shows the mixes emploved in the three subsections of sections 8
and 15, as dptarminad by Px+raction aftpr the traffic tests:




Subsection Ageregate . 4 Asphalt .
T A -~ Pulverized.clay-loessg - 11
o B Pulverized clay-loess. -~ 9
» : c .. Pulverized clav-loess 6 "o

Note: Pprcentage asphalt based on dry weight of agpregate.

There was no noticeable difference between the behavior of the cush-

{ons under the two wheel loads. The material containing J/ 7% of asphalt
was satisfactory throughout' the test. It adherdd to the P3S in the
same manner as the sand-asphalt. The soll with 97% of asphalt started’
dusting at about 300 coverages and continued to do so throughout the
test. While no damdge was done to the PBS in these tests, it is believed
that enough material would be lost in the propeller slipstream to destroy
the cushion in an airplane runway., The soil withé/. asphalt protected
the PBS from damage by the plerced plank mat during these tests, but it
started dilsting badly at about 250 coveriges and’ became’ muddy during a '
1light rairw and when sprinkled, - Neither of these mixes stuck to the PBS,
Plates 35 and 36 show section 16 at the bezinning of the test and at

400 coverages, respectively. Wote the dust on subsections 16-B and 16-C
on the latter'plate, " Plate 37 shows the dusty, appearance of section 8

at 1000 coverazes, ‘Plates 38 and 39 show the condition of the P3S unhder
the cushions in subsection 8-A (37,000-1b lane) and 1620’ (20,000~1b lane)
after the test.” It can be seen that while ro aétual’damage had occurred,
the P3S under the cushion material in subsection 16-C was beginning to
show the results of pressure from the pierced plank mat.

]

Conclusions.

20, From observations made during these tests thp fo]lowinp

specific concldsions are draw"x' ‘ :

NS IS

. The process of ceménting PBS blankots to the tcp of &’

pierced plaﬁk mat with hot asphalt was slow and tedious, “but 1t would
Te possible to'work out a more practical proceédite on 'a larpe~scale ‘Jod,
The blankets did not possess sufficient toughness to resist the abrasive
action of the large, heavy tires of the '37,000~Ib wheel load equipment.
They did remain watertight under smaller tires loaded to 20,000 1b, under
14mited operation, with the eXxception of ‘a few of the spring clips which
punctured the PBS blanket.

b. The dnverted steel mat” did not® adequatély protect the P3S
under either the 37,000~ or 20,000-1b wheel loads.for limited operation
and the combination of two layers of piprced plank was noisv under
traffic.
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c. Wire mesh adds matpridlly to the efectiveneds of a hay.
milch in protecting the PBS, However, a 6-inch loose layer is not ade-
quate, even when held in place by the wire mesh; It 1s believed that a
loose layer 12 to 15 inches thick wepld furnish ample protection for

limited operation under both 37,000~ and 20,000-1b wheel loads, until
" the ‘straw decomposés, or is’ chewed up and blown away,

4. It is impractical to compact straw by rolling, A 1lli~inch
loose thickness of straw not held in place by wire mesh. will not protect
PBS from damage by. either steel. or aluminum plerced plank under a .. .
20,000-1b wheel . load. However, a 28-inch loose layer furnishes protect-
fon under a 37, 000-1b wheel load for limited operation. .Pierced plank
laid-on a thick hay. mulch. forma ‘8 very springy surface, and might cause
‘trouble. under. the . braking action of airplanea. .

. e, A 2~inch loose‘thickness of sand»aSphalt, with or. without
filler, forms a satisfactory protective cushion for the PBS. aunder either

steel or. aluminum pierced plank mat, Flexibility rather than stgbility
appears to be the ruling eriterion. . L . , .

: £. PuIVorized soil and asphalt are difficult to mix uniformly.
A soil—asphalt mix containing about 12% of cut~back asphalt forms a .
satisfactory protective cushion for the PBS, Mixes leaner. than, this.
unless. very thoroughly and uniformly mixed are not satisfactory.

5( Aluminum pierced plank mat due to its greater stiffness.
ie more springy and difficult to hold in place on cushions than steel
pierced plank mat.

21. General conclusions drawd from the testr describded above are
as follows:

a. Sand-asphalt. or soil—asphalt of proper consistency. nade -
the most durable protective cushion for PBS under plerced plank mat and
the most satisfactory bedding material for.the plerced plank, However,
the combination of PBS cemented to.the top of plerced plank with a hard
asphalt was the most practical. in that.it required.no aggregate for
cushion material and the waterproofing. qualities of the blankets could
be maintalned by adding strips of PBS as holes. anpeared : .

#Toi, "lQE; The hay mulch was not satisfactorv, for;the following reasons:
(1) In dry weather it was ground up and destroyed bJ the
s springing action of the plerced -plank,
, 1(2) In: wet’ weather 1t tended to docompose rapidly.

(3) Piorced plank 1a1d on a hay cushion was springy to-
the extent that it might prove dangerous, especially
under braking action,
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