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3'IntrodUction

"Spraygrip is a proprietary preduct of Prismo Universal Corporation.
- It-is used ‘as a skid vesistant treatment over old pavements.  Spraygrip
s composed of an asphalt extended two-component epoxy binder and cal-
~.'cined bauxite aggregate. The bauxite is sized such that 100 percent -
will pass a 1/4-inch square opening sieve. The cost , $10.00 per
A “square yard, is expensive but for special applications where thickness
~.1ds a serious problem, this material may prove to be valuable. Prismo
,;provjded the MDSH&T a three year warranty which states that the mat-
: er@a]_wi1]_be replaced if it fails. ' |

‘fH1st0rz _  1

' In the fa11 of 1972 on PrOJect MS 63031/04705A, Spraygr1p Sde proof1ng
"jwas apptied to an old concrete pavement on southbound Telegraph Road at
_=the intersection of 10 Mile Road and also, to an old bituminous pave-

ment on 10 Mile Road where itintersects with the west side of Telegraph
Road.  The two component resin was applied at a rate of approximately
2.5 1bs per square yard and the bauxite was applied at an excess rate
. .of approximately 12.5 1bs per square yard. The bituminous pavement was
“not ¢leanéd but the concrete pavement was ‘cleaned 1ightly with a
Tennant grinder before the Spraygrip was applied.

" HWithin one month of the application, the Spraygrip began peeling from
the concrete in small areas and larger areas were loose.  {December 5, _
1972 letter from Mr. Paul J. Serafin to Mr. Max R. Hoffman, SubJect
;'_“Spraygr1p“ TWD Month Eva?uatlon, Proaect MS 63031/04705A ) '

By April 27, 1973 large areas had pee1ed from the old concrete w1th the-e RERIROERN
“rate of peeling increasing sharply. Mr. D. E. Orne recommended to Mr. -
_Max N. Clyde, in his letter on "Spraygrip” repair, dated May 10, 1973,
that all. Spraygrip be removed from the. old concrete.’ The Spraygrlp R N
:'*_treated area on the o1d b]tum1nous pavement showed no peellng at thls .'75 B

| : The Oakland County Road Commission removed the rema1n1ng Spraygr1p from B SRR
ﬂthe 01d concrete with a motor grader w1th0ut problem in June ]973




'ﬂPrismo Un1vera1 Corporat1on reapp11ed the Spraygr1p to the old conﬂrete
~in the -fall of 1973. They tried several methods -of treat1ng the o1d
:concrete before reapp11cat1on of Lhe Spraygrlﬁ

3 ;Spec1f1cat10ns

Techn1ca] spec1f1cat1ons from the project proposal are attached They;.t'
“include all specifications for the aggregate and two component aspha]t_'

modified binder except the proportions of A and B which were to be ;G_QP“J5f o

. mlxed together. -

Construct1on

- f Spraygr1p was app11ed to. approx1mate]y 3 700&55! 5Q yd of ali concretejefﬁffjif1“
- pavement on.the Telegraph . Road and 10 Mile: Road intersection between T

- 8/27/73. and 10/11/73. . {See Figure 1) . Prismo Universal’ Corporat1on

experimented with several ‘variations of. surface. preparat1on and treqt-f'_lijfff”jf
ment before the Spraygr1p was applied. These are as follows (See -~ -

Flgure 1)
1. Prismo Prime only
" .2.- Sand blast with Prismo Prime
3. Sand blast without Prismo Prime :
4. Ground with Tennant grinder with Prismo Prime
5.

Ground with Tennant grinder without Prismo Prime -

The air temperature varied from 46F to a h1gh of 78? dur1no the 31x day
construct1on per1od

'e;Mater1als used on Lhe JOb were

'_Baux1te Aggregate - Gugann Braz11 Seuth Amerfeaﬂfl
Epoxy u-Pr1smo Universal Corp.
uPrismo Pr1me - Adhes1ve Products Co_, Bronx, N, Y

'The area to be pr1med was sprayed w1th two parts resin No T»243 and
one part hardner, No. T-166. The prTme was a110wed to dry before
'-app]lcatlon of Spraygr1p___ o _ _




iberaygfip'was:app1iéd.5y:htxiné the Epoxy proportions, 1 part component

i'-A No. V8849 and 1 part component B No. V8849 and spraying simultaneously

| 'rton the pavement: with a distributor at a rate: of approximately 2.5 1bs - .~

H'ff[ per. square yard. - This was followed immediately with an excessive amount

coof baux1te chips applied-at a rate of approximately 12.5 1bs per square
- yard was app11ed thh a 4 ft w1de ch]p spreader. S : S

.ﬁlf’ffTéstiﬂf.t:f't

'ffThé:oohtract0r'samp1ed ‘the epoxy from the spray bar. after completion

- of a section pavement, poured the material into the appropriate pan, _fi

"”*"f'ailowed the ‘epoxy to harden, - and turned the samp]es over to the MDSH&T AN

- The Research Laboratory conducted tests on these samp?es and the test

_ ,_151;resu}t5 are as’ fo]lows

| _Dateaff” ' ) 'tTehSiIe.'. o  Thickness  Absorption
- Sampled - - Strength Elongation Average ~ Percent
e ' (psi) . .Percent  inches . 24 hrs/water

__fSpec1f1cat1ons 1500-2500  30-70 01two02
. 9/30/73 610 70+ 0.106 037
10/4/73 2410 22.4 .,0.082_=' S 0.23

©oo0/8/73 260 90+ - 0.085 -".;f‘0-87'37”*” o
1011773 (am) 3060 11.2 Jo.078 09
. 10/11/73 (pm) 3520 5.0 0.088 - 0.2

" “The above mater1a1 was_ cured at foom.téhpéﬁatoré'and”was téstedqon”o:f

'%1;'11/19/73 " #The results indicate considerable var1ab111ty, poss1b]y 1ht

._:a-,tthe 1:1 ratlo of the two. 11qu1d components 1n the fle1d app]1cat1on e [_.a-f-~45ﬁ.ﬁ§
o --;as per the Research Laboratory RN _ _ SRt




H:'79k1d oEStS were taken on the cured Spraygr1p by the Research Laboratory

| '1:j,;*jon 10/29/73 w1th the. resu1ts as fo]1ows

TestLocatlo*’l ) Z LEli’le : . AR ' COEff'lCIEHtOfNSF

o High Mg

Telegraph Rd. Tm  SERT 077 0.81 0.

Wof 10 Mile Road  SBOL S 08 087 o
Sl Cose#3 ;.:;o*7i,ftfo.?éfifﬁ§6;
SRR s -'_*_:feo 82;-fio;osfg}“fo;e3ﬂlffif;fjfj
 10MileRd Im BB . 073 078 05
. Wof Telegraph RA. EBRT 069 0.74 0
E P B ©0.55*  0.66% 0.

3ffé_ffu.- S ERT o zo'7o* ” 0.
*Skid test resu]ts conducted on Spraygr1p app11ed fa]l of 1972

"_'Conc1us1on '

| The Spraygr1p applied to the old bituminous pavement in the fa11 of

"'.'_1972 st111 has good skid res1stance and shows no 51gns of pee11ng

'1-The Spraygr1p app11cat10n on old concrete pTaced in the faTT of 1972
“peeled off complete]y within 6 months Therefore, it 15 fe]t that

_ the second Spraygrip. app11cat1on (fa11 1973) shou]d be observed for

at 1east 1- 1/2 years before any decision is made for further use. _'
“The different types of preparat1on of - o]d concrete surfaces shouid
'also be eva]uated at this tlmeo'- - : -
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* TECHNICAL SPECIFICATION

"5l::*1é"

";1'Th1s spe01f1cat1on ‘covers an_anti-skid- treatment app]1ed to h1ghway '

BNTL-SKID PAVEMENT TREATHENT

 iSCOPE

. pavements using specialized equipment and a trained team of techni-

2.1

2.1.2

 [-tians ‘The treatment consists of a two-component resin applied uni-
formly over the pavement and which is flooded W1th a po]lsh re51stant
: aggregate

MATERIALS

. B1nder

The-b1nder shall be a chemically curing two-component compound, the
two components to be metered in proper proporations and -homiogenized
immediately prior to application to the pavement. This material
shall provide a good adhesion to clean asphalt and concrete pavements

“and shall bind a properly applied skid-resistant aggregate.

Cure Time of the Binder

The cure time shall be the period of time after application of binder =
. during which the pavement must be closed to traffic. This critical
period of time is temperature dependent accord1ng to the f0110w1ng

tabulataon
Surface ~Cure Time
- Temperature : -Z;QMaximum!_."
60°F ' -5 hours
- 759F 3 hours
_ - 950F -~ 1% hours
P - 1100F -1 hour

'_Tens1]e Strength of the Binder

. The tensile strength of the cured resin binder w1thout aggregate

- shall be between 1500 and 2500 pounds per square inch, determined _;_}.;3';  f ;




| *2,2.

' *'ili;}fTEcﬁNICAL'spec:FicATiemle.tdhtinQéaiﬁ;-;lefb**uf#!*yff f_f;iﬁ E;fb;-iﬁﬁjﬁgggi?;;

:-e_accord1ng to ASTM Method of Test D638 64T (Test Speed B) TheﬁiEStj}ffﬁffj_
- specimen shall conform to ASTM Method DA12-66 (Die C). - The specimen. =~ =

~shall be between 0.1" and 0.2"-in thickness and shall be cured at-a o
-+ temperature. between 500F and -90°F for 5 to 8 days, and the test: sha11gzib§bg
- be performed at a temperature of 750F 4 40F. The cured samp]e shall =

be sufficiently large that 6 specimens may be cut. from 1t The per—;;'f;'fﬂ
_'j.cent e]ongat1on at rupture sha1] be between 30A and 70A4 : L

=”nggregate e | . _ AT
" The aggregate shall be calcined bauxite {RASC Grade) ca1c1ned at a

EER Ttemperature no ]ess than 1600°C (2912°F)

:”°72'2°i-

222

2.2.3

LAggregate Gradation

- fSamp]e conformaty to th1s spec1f1cat1on sha]] be determ1ned u51ng
“ASTM Method of ‘Test C136-67. Sampling of the bulk mater1a1 wh1ch
-shall be supplied in 50-1b bags, shall be accomplished accord1ng to SRR
ASTM Recommended Practice E105-58. The product gradat1on sha1] be. S

within the following limits:

U.5. Standard Sieve Size Percehtége o
Passing Retained Minimum _ Maximum
- 6 S 3 R
6 _ 7 5 15 .
7 % 80 .95

.3]6 : ._.30 S ;U:ﬂb'i-.f2 ”}3:5. SRS

30 - o Trace

'Chem1ca1 Ana1Vs1s

*The aggregate shaI] conform to. the fo]TOW1ng chem1ca1 ana]ys1sjf3ef.;}fffefi

_Aluminum Oxide - A1203 86/

..; ITQn Oxide | | FQZOB. g 2 5/ ___ebj}fef_”-'ﬂVf'f"ﬁ"

S Sitica S0z 7.5%
“_f; l'. Tttan1um D1ox1de ' T102 _j" 4% -

ixThe above percentages may vary +IOA of the va?ue ]nd1cated ?Ibf-~”“¥ba"“:'i

iPhys1ca1 Characteristics

FHardness The materlal shall possess a Mohs hardness va]ue no 1ess
“than 8. : . e




:”Zff%TECHNICAL_sPEcierCATIQN gttqhiihaédf?_e:]f::’- ;‘eij‘_i-htetj'h;f:”;ii?pagétsg;"ff*75-

r':Crush1ng Va]ue The aggregate sha]l have an aggregate crush1ng va]~-ff'..fr;hf5ﬁ

" ue of no more than 30, as determ1ned by the method descrtbed 1n S

. 'haAppend1x A,

':thAggreqate Abras1on Vaiue The aggregate abra510n va1ue shall be no e

rﬁifgfmore than 4, as determined by the method of test descr1bed in Appen— ;':

3'#rP0]1sh ResiStaﬁee.'.The.polished stone'ra1ue for the aggregate shal1

_.pgplgﬁbe no less than 70, as determ1ned by the method of test descr1bed 1n
'ﬂt“_;Append1x C.. ' :

'-';PREPARATORY TREATMENT_OF THE PAVEMENT

”::The pavement surface shall be thoroughly swept c]ean of dust and

' h“'.floose foreign bodies, using a stiff broom or a street -sweeping ma—-

"*”p_ech1ne Any 011 visible. on the surface shall be removed by washing =~

and scrubb1ng w1th a weak solution of detergent f0110wed by a cTean

i j_water f]ush

- r_;The pavement shall be allowed to dry of free water, subsequent to the -

- cleaning operation.

. -Permanent fixtures, manhole covers and other street furn1ture sha]]
'_;be masked where required.

"APPLICATION EQUIPMENT

'T_The resan sha]] be app11ed onto the pavement by a mechan1ca1 sprayer r:
This un1t shall be capable of accurage and continuous .combination of

- the 1wo components of the resin system, mixing them ‘thoroughly into a . = o
'-homogeneous state prior to uniformly. spraying the mixture onto the ['*ff--~+~“?"

pavement. - In order that the mixture be reproduc1b1e regard]ess of -

- “ambient temperature variations, the two.components shall be heated to.rhf=ﬁ' 5-:ﬁ

"';predeterm1ned temperatures controlled to assure that the sprayed mix-.

- “ture is proportioned to within two (2%) percent by we1ght of ‘the mom- o
*inal specified proport10ns Vo]ume flowmeters for each component -~ i
~shall be:calibrated to the prec1s1on requ1red to assure th1s accuraCy::gg.ﬁ_zgﬂ;f

o in proport1on1ng . | R o

. rThe app11cat1on equ1pment sha]] be capable of spray1ng the ‘resin bxn-:'f.
.~ .der onto the pavement with a uniformity such that the th1ckness of

; ~ binder collected on any strip.two inches. (2“) wade anywhere w1th1n _7*'.”




__Lthe W1dth of the spray bar, shai] not vary by more than ten percent
”f(]O/) Furthermore, the mean amount of b1nder’col]ected on-any - four

- ~adjacent strips shail not differ -from the amount co]1ected on. any
- .one of -the. str1ps by more -than five percent: (55) The contractor

h.};sha]l prov1de a - cert1f1cate of comp]1ance to the requ1rements of
th1s paragraph before work commences. . - S S

_,'fThe equapment for app1y1ng the aggregate sha]] be capab]e of saturatéoff5fﬁ
_“ing the binder. A means to remove.excess. aggregate after comp]ete S

f'gfcur1ng of the b1nder sha?l be prov1ded

B .jMETHOD oF APPLICATION

“The mixed resin system shal] be sprayed onto the pavement at a rate_bfequﬁ

not less than 2% pounds . per. square yard After ‘the resin system
fach1eves the. road surface temperature and prior. to. ge]]ing, it sha]l

. be saturated with aggregate at a rate of approx1mate3y 12.5 pounds R
~ per square yard. The aggregate sha?] be dispensed in such 2 manner. g'ﬁ _
that it does not roll and cause the exposed surface of the’ part1c1es-}p;ffﬁ
to'be wet with the binder. The masking material used to. prevent un=: o
desirable coverage of permanent fixtures shall be removed before. the '
binder achieves its cure. The road shall be ma1nta1ned free of traff.'jihﬁ'

~fic until the binder is cured. Immediately prior to openlng the -
pavement to normal traffic, the excess aggregate shall be removed

Hand application of the mixed resin system to areas 1nacce551b1e to

the application equipment shall be perm1tted “but mater1ais shat? becffdiff

o mixed by weight in quantities not exceeding 20 pounds and st1rred by_ f55fa

'o.mechan1ca1 means and spread w1th a serrated rubber squeegee

. '*""1:c0NTR0L TESTING DURING APPLICATION

:“pA check sha]] be made at the comp]et1on of each app11cat1on to deter—’fml"

- -mine. the quant1t1es of each binder ‘component. wh1ch have been used. S

The volume" quant1t1es shail be converted to. we1ghts to. est1mate the
"'Haccuracy of proport1on1ng and the average rate of spread over the

: }measured area of the treated pavement

iThe contractor sha]] samp]e the mlxed res1n system from the spray barVﬁfdﬂr

' “not less frequently than one sample for each 1,000 “square. yards com-

fp}eted or for each app}1cat1on area, whichever is the more frequent._xf'g,

" These samples shall be poured into.a shallow tray and allowed to cure . -

~ undisturbed. -From these samples, tensile strength tests specimens .
' -sha]] be prepared and tested accord1ng to Paragraph 2. 1 2 above jjj}f;;%f;




| ;574?

- TECHNICA. SPECIFICATION - Continued  ~  Pages
 LIMITATIONS

Weather: Since the cure time of the resin increases with decreasing
. temperature, the contractor must satisfy himself that adequate time
:giseavailab}e-after.the end of the spraying operation.and the time.
“when the road must be opened to traffic. It is imperative that the
binder be undisturbed by traffic until it achieves a full cure, re-
%:fqu1r1ng that the road be closed for a period of time cons1stent with
-1the cure t1mes specified in Section 2.1.1 above.

__iwh11e the treatment can be applied to a damp pavement, work shall not
- proceed when there is free water on the surface.

. Site Condition: A1l sites for application of the anti-skid treatment -
shall be inspected by qualified technical personnel prior. to accept- . -
" -ance -of the award by the contractor. Not all pavement conditions are
*suitable for the treatment and sites being unsat1sfactory sha?] be
' spec1f1ed and eliminated from the award. L

"NARRANTY

The conuracLor shalT guarantee the application of Spray Grip anti-
~skid treatment against failure attributable to wear or poor adhesion
-to the pavement and shall replace, without cost, all portions of the

. _treatment which fail to provide satisfactory service for a period of

three years but shall not be 1iable under this guarantee to replace

‘portions of the treatment removed by others. Damage to the treatment = =
~caused by failure of the underlying pavement or caused by outside in-
~fluences such as traffic accidents, shall not be cons1dered fa11ure
jof the treatment under the terms of this. paragraph

,;Method of Measurement and Basis of Payment “Spraygrlp" w1]] be

_measured by area in square yards and the contract unit pr1ce per
- square yard shall be payment in full for all mater1a], labor and L
~equipment to prepare the surface and place the sk1dproof1ng comp]ete G
"1nc1ud1ng Ma1nta1n1ng Traffic. :

i
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APPENDIX A - . oo

DETERMINATION OF AGGREGATE CRUSHING VALUE

S ;A.l GENERAL:

A2 fAPPARATUS

" The aggregate crushing va]ue gives-a re1at1ve measure of the resistance
of an aggregate to crushing under a gradually applied compressive load.

.__5 The aggregate crushing test shall be made as described in subparagraphs
o Al2:to A6, on aggregate pass1ng a 1/2" and retalned on a 3/8" U.S.
: ;Standard test sieve.

"The fo]low1ng apparatus is required for the standard test:

- {i) An open-ended steel cylinder of nomina? 6" internal diameter, with
“plunger and baseplate, of the general form and dimensions shown in
Figure A.T. The surfaces in contact with the aggregate shall be
machined and case-hardened, or otherwise treated, so as to have a
diamond piramid hardness value of not less than 650, in accordance
with ASTM Method of Test E92-57, and shall be maintained in a '
smooth condition. '

(ii) A stra1ght metal tamping rod of circular cross section 5/8" d1ame-_
ter and 18" to 24" long. One end shall be rounded

(1) A ba]ance of 3 kg capac1ty and accurate to 1 g.

{iv) U S. Standard test sieves of sizes 1/2", 3/8", and No 8

(v) A compression testing machine capable of applying a load of 40 tons 5;.;f[ﬂ-if
and which can be operated to give a uniform rate .of loading so that -

_ - this load is reached in ten minutes. The machine maY-bE-USed with :_ﬁ
L oor w1thout a spherical seat1ng B T

(vm) For measuring the sample, a cy]Indr1ca1 metal measure of suff1c1ent l* R

rigidity to retain its form under rough usage .and ‘having an 1nter—
nal diameter of 4- ]/2“ and an internal depth of 7“' '




b —J

KEY TO DIMENSIONS

) tetter

Dicmnsions for

Hominal 6.inah '
. Internal Diameter
Cylinder '

-

u ey T

'Cylindes
Internzl dismeter
Internal depth

_wall thicknesc

Plung

Diameter of Piston
{Diameter of Stem :
~|overall length of p:ston plus stcm
i0epth of Piston

'-Daametcr (noaanal) of holc

aacglatc -a

"'Thlclr as (nominal)

chngth of cach side of 5quure

Inchcs

6- 1/16 + l/BL

stos-1/2. |

58

6% 1/6h
3"3/& to. 6 -

h to &*1/2
_l___

'f_;fj{Qf_fIa*

:':Figufe.ﬂ 1

0ut11ne form and pr1nc1pa] d!mens10ns of

- cy11nder and p]unger apparatus for aggregate crush1ng testaa 'jfl“




A 3

PREPARATION OF TEST SAMPLE

[ -The mater1a1 for. the standard test shall. con51st of aggregate pass1ng a.
1" and reta1ned on a 3/8" U.S. Standard test sieve and shall be thorough«

' *'1ny separated on these sieves before test1ng The_aggregate‘shaIT pelnj';;'”" o

T'?tested in a surface-dry condition.

| 'fThe quant1ty of the aggregate shall be such that the .depth of the materi-

v._a;_f “aliin the cy]1nder sha]], after tamp1ng as descrlbed 1n subparagraph A. 4
be 4» . o L : . :

__g*nghe appropr1ate quant1ty may be found conven1ent1y by f1]11ng the cylin-
"0 drical measure in three layers or approximately equal depth, each layer

..'-'be1ng tamped 25 times with the rounded end of the tamping rod and f1na11y _

}f:}eve1led off using the tamp1ng rod as a stra1ghtedge

i agThe we1ght of mater1al compr1s1ng the test samp]e sha]1 be determ1ned

LAl

5_5.-5(we1ght A) and the same we1ght of sample shall be taPen for the repeat
‘Z_ftest : . _

fTEST PROCEDURE

”g'[fThe cy11nder of the test apparatus shall be put in position on the base-
~:.plate, and the test sample added in thirds, each third being subjected to

25 strokes from the tamping rod. The surface of the aggregate shall be

“carefully levelled and the plunger inserted so that it rests horizontally i

- on- this surface, care being taken to ensure that the. plunger does not Jam '

'11n the cy11nder.

The apparatus ‘with the test sample and p1unger in pos1t1on, sha?? then [f?’”’
. be placed between the platens. of the testing machine and loaded atas S
- uniform a rate as possible, so that the total 1oad is reached 1n ten m1n-3fﬂir----”“

':ﬂf_autes The total. 10ad sha]l be 40 tons.

The- ]oad shall be, released and the whole of the mater1a1 removed from the_'ﬁ'°P’* .

"cy11nder without further breaking of the sampTe and’ s1eved on.the No. 8

~U.S. ‘Standard test sieve, until no further significant amount ‘passes .in:

|  3aa;:”0ne m1nute.: The fract1on pa531ng the s1eve shall. be we1ghed (we1ght B)..

. In a11 of these operat10ns care sha11 be taken to avo1d 1oss of the f1nes.:”'”

"'ja Two tests sha?] be made

TRANS?@RTATE@N L!E’E?;ARY
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CALCULAJIOVS

: fThe rat1o of the we1ght of f1nes formed to the tota1 sampTe we19ht in. 'KEIZ;  ,
~ each test shall be eypressed as:a. percentage, the resu]t be1ng recordedh.i;ff{*

Vfg,to the fIPSt dec1ma] place:

- Aggregate crush1ng va]ue --%'x 100 'ij.3uiff=3~-”* L

where A - we1ght in grams of surfacewdry samp;e,

ii.B - weight in grams of the fraction pass1ng'the;f?:;Jf ffff3”

- No. 8 1.S. Stdndard test s1eve

TREPORTING OF RESULTS

 The mean of . the two resu1ts sha]l be reported tﬂ the nearest who]e number

Lo j"as the aggregate crushIng value.




Thas test gives a measure of the res1stance of aggregates to surface wa-'”'.f-:' o

A

': APPENDIX B |

DETERMINATION OF- AGGREGATE ABRASION VALUE

"9{7_'3 1 GEAERAL S

ter by abras1on

B 2 APPARATUS

(T)

An abras1on mach1ne consisting essent1a]1y of a f1at circular cast

"“diron or steel grinding lap not less than 2 Ft in diameter, which

: f"can be. rotated in a horizontal plane at a speed of 28 or 30 rev/m1n j_:fj;fiﬁf

"Eand wh1ch is pr0v1ded with the f0110w1ng accessorles

"E:At least two tragg_for holding the test samp]es made from 1/8" m1]d _-IE

‘__f ‘steel plate and of internal dimensions 3-3/4 x 2-1/4 x 5/16 in. (re- '
- ferred to below as the "larger trays" ).

L jMeans for locating two of the larger trays with their center points

10=1/4" from the center of the Tap, diametrically opposite to each -

- other and with their longer sides lying in the direction of rota- -

" tion of the Tap. The trays must be free to move in a vertical di- ~

:.;rection, but restrained from m0v1ng in the horizontai plane.; s

e‘}A We1ght with a rounded base for press1ng the test samp]es aga1nst

. the surface of the, lap, hav1ng means . for adJUSt1ng the welght to G_f_iff{"ﬁ o

':2kg + 10g.

-'LMeans for feeding sand continUOUs]y on the Tap inzfrbnt'bf'eaCh test B

o ::Ejsamp1e at the rate of 1-1/2 .to 2 1bs per.min, and for removing and s
";'3_,recover1ng the sand after 1t has passed under the test samp]es

( n)

(111)

A hotplate not 1ess than B! square glvang a surface temperature of

'_z' about 100°C

u.s. Standard test s1eves 1/2" 3/8",'and Nos 20 30 40 50, and ;“1 s
.'100 o . .
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(1v) The trays made from 3/16" m}’d stee] p]ate and of 1nterna1 d}men-ff;fzje

“sions 3-5/8 x 2-1/8 x 5/16" (referred to below as: ‘the smaller
trays) hav1ng the same. externa] d1mensxons as. the 1arger trays

(v) A f1ne came1 ha1r brush (about T/8“)'

(v1) A ba]ance of capac1ty not Iess than 1 kg, accurate to 0 1 g

(V11) A well-ventilated oven, thermostat1ca11y contro]]ed at a tempera—hu;]Vje

ture of 105 + 5°C
MATERIALS
(1) omgound for sett1ng the samples in the trays (A mlxture of equa1

‘quantities by weight of brown Swed1sh p1tch and p1aster of Par1s
".has been -found 9u1tab]e ) : : S . :

= (11) An abras1ve cons1st1ng of Lelghton Buzzard s111ca sand at ]east

_--f75% of which shall pass the No. 30 and be. retained on' the No 40
S ;U S. Standard sieve, and all’ of which shall. pass “the No. 30 and be
o hreta1ned on the No. 50 sieve. It shall bé dry and. sha?] not have -
been previously used. About 7 1bs of sand sha11 be used for each

-sample.

- (i) Fine sand, substantially passing a No. 100 sieve' to'phevehtﬂthe' R
. setting compound from squeez1ng up between the 1nd1V1duaI p1eces ofj'lfj"“

'-uiQ_' aggregate

SAMPLE FOR TEST

_ The test samp]e shall consist of aggregate pass1ng the 1/2" and retaxned ff[f?“:
“on_the. 3/8" sieve. and shall be washed to remove: sirface dust. The pleces*;j_,

'::selected for ‘the test. sample. shall not be flaky. and shall be of such a-

size that when p1aced in one- of the sma]Ter trays they form a 51ng1e ]ay-;ﬁeT:
er progect1ng -above the upper edge of ‘the. tray by 3/16" to 1/4“' Each

o test samp]e sha11 consist of 33 cm3 of aggregate and may be obta1ned

- either. by taking a-weight in grams equa1 to 33 times the specific graVTty.V””z

Con an oven-dried basis of ‘the aggregate; or by taking suff1c1ent Saturat;ggﬁ

“ed and surface- dry aggregate to d1sp1ace 33 m] of water 1n 2 ]00 m] meas~;:'_

'7;ur1ng cy11nder. L

~ NOTE: ~The cy11nder shou]d be tapped 11ght1y on a bench to remove bubb1esd;;af§;

of a1r trapped by the aggregate._




' B 5 PREPARATIO€ OF TEST SAMPLE

-:;QThe aggregate sha]T be tested in a surface dry cond1t1on 1If dried by
heating, the period of drying shall not exceed four hours, and the tem-
. perature shall not ‘exceed 110°C, and the sample shall be cooled ‘to room oo
. temperature before ‘testing. It shall then be we1ghed to the nearest o PR
'”;0 1g (we1ght A) ' : R

4 lThe test sample sha]l be p]aced in. one of the sma1]er trays, and the in-
""ﬁterstices between the pieces of aggregate shall be filled up to the level o
" of the top of the tray by running in the fine sand through a funnel drawn S
©iooto @ fine point (a suitable funnel can be improvised from stout paper). S
. Surplus sand shall be removed by means of the camél-hair brush. The tray, = . . .|
. aggregate and sand, shall then be placed on the hotp1ate or iin the oven '
' fiunt1] they reach a temperature rot 1ess than about 80°C L

fﬁfh~0ne of the larger trays sha]l be placed on the hotplate and ft]]ed w1th
7'?g-molten setting compound, which shall then be allowed to tool until it is

- of 'such a viscosity ‘that the tray and setting compound can be inverted,
“t?,gand pressed down onto the hot aggregate in the smaller. tray

-fp_NOTE: Thts operat1on can be facilitated by the use of a c]amp for hold-
S0 v ing the tray. A suitable clamp can be made in two halves from
' -3/8" x 1/8" strip metal in the form of a frame to fit around the
- ‘outer edges of the tray, provided with handles and s0 constructed
":ﬂ'as to fac111tate the rap?d Iocat1on of the tray ' :

'-The 1arger tray shall be so placed that it is as. near]y as p0551b]e in o
A_-freg1ster with the smaller. The two trays sha]] be pressed together un- 13-*:..f~ o
ot their edges are in contact, left to cool, and. then pr1ed apart and
”the sand and al] surp]us sett1ng compound removed - .

g f”fThe resu]ttng test samp1e shou1d have a. reasonably f]at upper surface,

__'atand should- consist of .a. single layer. of aggregate held f}rm1y by the = T

- setting compound, but projecting about 3/4" above its upper surface, .
- which should be approxamate]y 1evel with the top edge of ‘the tray, the'
_fi-sett1ng compound shou]d not have been squeezed up between the p1eces of
o aggregate ' : :

_" iThe samp]e tray w1th aggregate and compound sha11 be we1ghed to the near-
a__*est 0-14¢ (welght B). : - N o




B 6 TEST PROCEDURE

.f"The sample tray sha]] be p]aced in. the abras1on mach1ne and 1oaded so :_”'~-‘"'

' teethat it rests upon. the. 1ap with a total load (1nc1ud1ng the we1ght of i

- the tray, compound ‘and aggregate) of 2 kg +-10 d. The lap shall then beegg_f7fj

‘turned through 500 revolutions at a speed of 28- 30 rev/min, the Leighton -

- -Buzzard sand specified above. be1ng fed cont1nuou51y onto it 1mmed1ate1y f@ﬁzeﬁ_'

. _“in front of each test samp1e at a rate of 1-1/2-2 1bs per. minute,: and IR
" being removed from the lap after it has passed under the test: samp]e

' The sand shall be reused as many times as is necessary to comp]ete the SRR

| _test (usua]1y about four t1mes) and shall then be d1scarded Two_same'ng=i.=*

'fp1es of each mater1a] sha]l be tested. i

":efOn comp1et1on of the 500 revoTut1ons, the test samp]es sha11 be removed }51f;f
'from ihe mach1ne and we1ghed (weaght C) - ' '

f"B,; CALCULATIONS

,._'The percentage lToss in WETght by abrasion of each test sample shal? be _””5P'. |
'_;ca]cu1ated from the formula: LRI o _

100 (B-C)
' where A = weight of surface-dry aggregate (g) - _ A
. B = weight of tray with aggregate and sett1ng compound-ﬂf”.”-V-vnf'f'
- before abrasion (g) U
€ = weight of tray with aggregate and sett1ng compound::-”' S

“-J- after abraSTOn (g)

B 8 REPORTING THE RESULTS

_ The mean of the two resu]ts shaT] be reported to the f1rst deCImaE p]aceiej;ﬁf
e as Lhe aggregate abras1on va]ue : : : : '
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APPENDIX C

'tDETERMINATION-OFeTHE LABORATORY DETERMINED POLISHED-STONE VALUE

GENERAL

=fﬂThe obJect of th1s test is to give a re]at1ve measure of the extent to

which different types of roadstone in the wearing surface will polish

':'f-{underitraffic.--The results of this test should be used for comparative
. purposes only. Limits cannot at present be specified for the polished-
-stone value in any particular set of circumstances. Where the wearing

s surface of a road consists largely of stone, the state of polish of the - .~ -

' ”-.stone will be the dominant factor, but other factors also affect the re-

:'-';1sistance of the surface to sk1dd1ng The test is in two parts::

(1) Samples of stone are subjected to an accelerated p011sh1ng action
1n a spec1a1 machine.

‘ 'e‘(ii) :The state of polish reached by each sample is measured by means

of a suitable friction test and is expressed as a laboratory de-
termined polished-stone value.

C 2 APPARATUS

(1) An accelerated polishing machine which shall be rigidly mounted
ona firm, level and nonresilient base of stone or concrete and
“-sha11 1nc1ude . :

[A whee] (referred to below as the "road whee]") hdv1ng a f]at

periphery, and of such a size-and shape as to. perm1t_fourteen.of:" RO

. the specimens described below to be clamped on the ‘periphery so .
© - -as:to form a continuous surface of stone part1c]es 1- 3/4“ w1de
- :-;and 16" in dlameter '

.-Means of rotat1ng the road whee] about 1ts own ax1s at a Speed of_ IR

-315= 325 rev/m1n

" Means of br1ng1ng the surface of a rubber-tired whee] of 8" in

diameter and 2" breadth to bear on the stone surface of the_road_ _”.

wheel with a total load of 88 + 1 1b. The tire shall be an




':IIndustr1al 8x2 pneumatlc 4 p]y rat1ng smooth hand truck t1re, g
;spec1a11y selected: ‘and if necessary treated to obta1n a true run—cgﬁzg”j
‘ning surface. The tire shall have a hardness .of 55.+5 Interna~;"'

. tional ‘Rubber Hardness degrees as determined by ASTM Method of

.'UTest D1415-68, and shall be inflated to a pressure of 45+ 2 1bf/ fd;;djf?
- 1n.2, it shall be free to rotate about its own axis, wh1ch shall- “-fﬂf_
be para]?e] with the axis of the road whee], and the p]ane of ro—-?v5~'”

_;_;1tat1on of the. t1re shal] ‘be 1n T1ne w1th that. of the. road whees

'fIt is 1mportant that the mach1ne shall be accurate]y a]xgned and

- that both wheels shall be free to rotate without p]ay in the bear—dd;d"f7

'”_:The p]anes of rotat1on of the two wheels sha11 be not more than dyf3;f¥f
20 min of arc out of parallel (1/32” in 6 1nches) :

" Means 10 feed. the emery Flour Spec1f1ed 1n subparagraph C. 3(11) g
" and water at the rates shown in C.5 and 1n such-a.way that the
- emergy flour and water are cont1nuously and un1form1y spread over”'_, o
* the surface of the t1re and the spec1mens where they are in con- o
*tact._ : : . SR

)

()

1ngs. The fo]1ow1ng limits shall be app11ed

.:FThe center planes of the two wheels shal] not be more than 1/32“ :dd;_.,f
apart, . S

Before a new tire is used on a test, it sha]] be g1ven a pre11m1-_gﬁ:aﬂj
nary run of three hours with No. 36 corn emery and three hours s
with emery flour, as in an actual test, but using spare speci mens'z.:_,
The tire shall be discarded after ten test runs have. been made
with it, or sooner if it shows s1gns of irregular wear or. harden-.*'

ing.

Means to feed the No. 36 corn emery spec1f1ed in subparagrdph C 3 1_*}7*
. (i) and water at the rates shown in C.5 and in such a way that: '
- emergy and water are continuously and uniformly spread over: thel;rﬂﬁff'“
surface of the tire and the specimens where they are in contact;ﬁ;ff
_dThe emergy and water shall be fed directly.onto the - road whee] '

near. the po1nt of contact w1th the . rubber tired whee1

.A number of accurate1y machlned meta] mou]ds for prepar1ng spec1-:?ddl?d[}fﬁ
mens. of the d1mens1ons spec1f1ed in subparagraph C 4 S

A friction tester complying with the requ1rements set out in ASTM dﬁ“df"“5§"
: Method of Test E303- 69 L _ S o




(1v) U 5. Standard test sieves of the fol]OW1ng sizes: 3/8" 5/16" :'h
' (both perforated plate) Nos 30, 35, 40 45 50 100 and 270
(f1ne mesh) - .

C 3 MATFPIALS

(1) A supp]y of No. 36 corn emery comp]ying w1th the f0110w1ng grad—.
& 1ng requ1rements : :

U.S.Std. - Nominal Width © Total

_ “Sieve - of Aperture - ‘Percentage
. “No. . _(microns) . - Passing
030 BOO98-700
35 .. . 500 '“-.- 70-100 -
40 - 420 S 030-90 -
- 45 .. ¥ '_ .0-30

=*5o' R __f_ 297 - _:_'u_“;?0-5

\11) A supp]y of -air-floated emergy flour the who]e of wh1ch shall pass
a No 270 U S. Standard sieve. : : :

C 4 PREPARATION OF SPECIMENS

'fﬁf_At least 7 ]bs of 3/8” particles shall be available for each samp1e to .

' ldbe tested.  The’ particTes actually used in the: preparat1on of ‘the test SR B

"'1{spec1mens shall-all pass-the 3/8" U.S. Standard sieve and. be retained on d;;.;-__ }
- 'the 5/16" sieve. They shall be ne1ther flaky nor- eTongated and shat] be' L
e _C1ean and free from dust . o SN

:fg_:The amp]e sha]] be obta1ned from the norma] run. of product10n from the
f'f-p1ant since ch1pp1ngs that have been freshly crushed in the. ]aboratory

”fq_may g1ve m1s]ead1ngly high results. The surface texture of the partxcleSd_:

_"ﬁwhlch is to be exposed to the po]1sh1ng action of the. tire, shall be rep-

_resentative of the average surface texture of the stone.. A few parttc]esffﬂjfﬂ'_f
~“having a very smooth or a very rough surface texture may occur in a]most e

5'fany samp]e but these sha11 not be ‘used in preparlng the test spec1men

7vanch specimen shall consist of a s1ng]e Jayer of 40- 60 of ‘the partic]es, hfi

::-d~p]aeed as closely as possible and covering an area of 3.57 x1.75.inches s;;?__;nxj




_;fset .a sand cement Tortar w1th thexr exposed surfaces protrud1nq from _
~the mortar The surface of the. spec1men shall be flat across the shorterf-jﬁ;jf'
. dimension, but shall be curved in. the arc of a c1rc]e of 16" d1ameter S B

i -a1ong the 1onger d1mensaon Sl : R

"faThe f1n1shed specxmen shal] present the natura] surface of the stone i
_ 'ch1pp1ngs with no sharp projecting edges to the pol1sh1ng tire and sha]}fa[_hffﬁ
. “be not.less than . 172" thick, and the undersurface shall be the arc ofa oo
ﬂc1rc}e of exact]y the same d1ameter as the. per1phery of ‘the road - whee] of.;fﬁifg,
“the po11sh1ng mach1ne Four spec1mens sha]? be made from each mater1a1
3t0 be tested ' : SRR ot - :

S The spec1men is prepared by carefully placing 40 60 se]ected part1c1es 1n;[j;h
- a s1ng1e Tayer with their flattest surfaces 1y1ng on the bottom of: the Do
. mold.- The interstices- between the stones are ‘then f111ed to ]/4 to ]/2
"_=the1r depth with fine sand. (a]] passing a No. 100 U.S. Standard s1eve) s
- the sand is wetted thoroughiy with a fine spray of water three p1eces ofﬁff[f_
IR - 0.05" (18-gauge) iron wire are laid along the Tonger. d1mens10n to.act as o
S A _fre1nforcement* and the mold is filled to overflowing with a. mortar: made
S - from equal portions by weight of sand passing a No. 100 U.S. Standard
' ﬂ51eve and h*eh alumina cement. The cens1stency of. the mortar sha]] be SR
:_such as to permit it to flow freely between the part1c1es The mo]d 1s Rt
then teft until the mortar has stiffened sufficiently to be struck. off Ca
baccurate1y level with the curved sides of the mold (usua]]y between 3 andfgfsff+
.6 hours}. The specimen is then left in the mold, covered by a water-
saturated cloth, for a further 24 hours, after ‘which it is removed from R
- the mold and stored under water with the. stone surface downwards for 7- 14:fj?5
- days, and sha11 be tested 1mmed1ate1y on removal from the water SR

C 5 ACCELERATED POLISHING OF SPECIMENS

- The temperature of the room in wh1ch the acce]erated po11sh1ng is carr1edff,fj
.- out shall Tie within the Timits 20 + 59C.  Fourteen specimens shall be = "
i c]amped round the per1phery of the road whee] of the poilsh1ng mach1ne,_affﬁge_

ok str1ps of po]ythene 0.01" th1ck be]ng 1nserted between adgacent spec1mens;jgfrfa

*'_*The re1nforcement may be 1nserted after the mortar has been p1aced but %
AT 1f th1s is done. great care w111 ‘be necessary to. avo1d d1sturbance of the }f 3_f




n'e;and between the underside o. the specimens and the periphery of the whee1

"VfJThe outer surface of the specimens shall then form a continuous strip of

:_nparticies with a periphery of 16" diameter, upon which the pneumat1c ~tired
- wheel sha]] r1de free]y w1thout bumping or sllpplng

'ﬁ-lfThe road whee1 sha]? then be brought to a speed of 315- 325 rev/min and the. S

§ 77_Vpneumat1c tired wheel shall be brought to bear on the surface of the spec-
~imens w1th a Lota] Toad of 88 1bs. -Water and.the No. 36 corn emery speci-

~fied ‘in C. 3(1) shal} be. fed cont1nuous1y onto the road wheel at rates

s 5:QW1th1n the fol]ow1ng 11m1ts for a period of 3 hours +5 m1nutes

Rate of feed

w. No 36 corn emery - 20-35 g/min
' Water - The water shall be fed at the same rate as
i the corn emery ' : :

"The rui sha11 be 1nterrupted after 2 hours and the used corn emery removed :

'“fn-from the base '

ZVIIOn comp]et1on i.e. after 3 hours, the machine and specimens shall be tho-

"_irough]y cleaned by washing, so that all trace of the corn emery is removed.

_L;The machine shall then be operated for a further 3 hours +5 minutes as de-
;;nscr1bed in the preceding paragraph, except that in place of the corn emery
‘the air-floated emery flour specified in C.3(ii) shall be fed cont1nu0us]y

':flEWIih water at rates w1th1n the fllowing limits:

Rate of feed

E __-;Aar f]oated emery flour - 2-4 g/min

“Water - The rate of feed of the wate. shal],bé_{ﬁjcé ;fe R
that of the emery flour, O I T

:The spec1mens sha]] then be removed from the mach1ne and shal] be thorough-'eﬂ"
1y washed in running water to remove all trace of the emery flour.  Emery

“flour which aTmost 1nvar1ab1y packs ‘in the interstices between. the stone -

"'i*partlc]es shall be removed by scrubbing with a stiff bristle brush.: The .

3s]1ghtest trace of. emery flour on or -between the stone part1c1es w111
'_fcause a Towering of the result of the friction test.:"

:“'1TAfter washtng, -the- spec1mens shall be stored face downwards under water at -

”:.a temperature of 18 22°C for a per1od of between 1/2 and 2 hours and




";'jimmediate1y on remova1 from the water sha11 be tested ‘on the frict10n

"'fi:,=C<6_

]'tester as described below. At no Lime pr1or to th1s Lest1ng shal? the
'_spec1mens be a]]owed to dry out -

FRICTION TESTING

: Thé Bfiﬁish_PortabiéiNumber fof.&Hminimumfof f0uk $amﬁ1es_ineggh{ﬁa{efiaj_jﬂ;' 
shall be determined according to ASTM Standard Method of Test E303-69. Two
of the specimens shall be tested with one slider edge and two with another

H.'”Edge It is preferable to use two edges from dxfferent s]1ders rather
: _than two from the same sllder . O

]1Report1ng of ‘Results: The value obta1ned for: each of the four spec1mens

~ shall be reported to the nearest whole number and the mean of these. four
~values shall be reported as -the "laboratory. determ1ned po11shed stone

va1ue R

A?though_it is desirable to report the value to the nearest whole nuhbér;JIHI

in comparing the results of tests a difference ofrlesg_ haﬂ un1ts cannot'[ :_'

- be regarded as significant.






