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Porous Asphalt Road Mxes.' FIELD OF I NVENTION This invenj r.el to a
portabl e apparatus pri mar?ly for use in the field and foramg)gﬁ %r%té)%ahe

dr ai nage perfornma asphalt road m xes, using the falling head
principle. Por ousrmmmll “nﬂ

l“mm«a re rel atilvely new road nmaking materials in
the road industry par

rcularly in South East Asia. BACKGROUND OF THE

| NVENTI ONIWLEh porous (or drainage) road nmixes there is no systematic way
of nmeasuring the_drain er f.or . The inpetus for use of these types
of m xes rﬁ‘%ﬁg@ T?gmgc‘gfgﬁ\;@'BHslﬁS@ﬁgﬁﬁa}q fE€nt rainfall is their ability to
rapidly drain off rain water so as to provide a dry riding surface even in
heavy downpours. This will greatly enhance road safety as a dry riding
surface VRIELD OF INVENTEIQMe probl em of wet skiddi ng, aquapl ani ng, and
reduced visibility caused by surface water spray fromvehicle tyres. There
are sone existing field apparatus for conparing the drainage capability of
por ous asphal to: S j e REk rs

(Heystr aet en, E@Sﬁﬂ@gﬁgﬂﬁ%@ﬁﬁ%@’}%‘g%ﬁr % sgﬂ'}rﬁﬁglggta@%,g 'ertBS)ﬁel%nd a
Spani sh L4l fbraheasmirgy theRirainage pérfort®de. of pdroud esphalp paadmizedavsing he
common feature of a transparent cylindrical tube in which the tinme for a

falling Hegdladingrbead prciien PRreys: £0adiinixgs c &ral /slivelYe Newn E0ad MakiRgr ed
b t . T : j fad:l f fixed I
oY & SRR o TG TR SO G AR T or 2 1 v ure

flowrate of the water discharge -through the pavenent can be esti mated.
This flowrate is then a kind of enpirical neasure of the drai nage

capabi | i t BAGKGROUND QK T&%MVENﬁgErrent. The variation in such equi prent
is basically : (a) size of cylindrical tube and volunme of water used for
test ; (b) the way sealing is achi eved between the cylinder and the road

slab ; (c) theni@y pbpdly (b8 drahab8fdoadonixdshehéreass FloalybringitR Wa) tofof
test ; (d) the way 4" Cctober 2002 2 tine is nmeasured between the start
to end of measurin@tiesdrainage petforexanae. dhedmpetus fos use afdbesetypesiaf mixes

e e USSR e SRt G S 35 sl e
I NVENTI ONy&he QDheGb sroviddl § drp\ifdihg f%lrt‘thia%etcf%/é?f RV hEgvy? doWmpbBraNthis will

i nexpensive field apparatus which w enabl e the accurate neasurenent of
t he drai ngmpatlyrenhance roéd safetys as @adnniidiag susiacg weuld aimipate thecproblergy and

conponents, The device should be able to ne re the, perneability of porous
o xcs! et HUBEaRRTENENEI NG MGHTRONGY Fatresl BE SUAGe walgespra

per nmeabi | | Shi ure of the ease with which the m xes allow the flow
of water f{r %oﬂ%ﬁate@gbres. In accordance with this invention there is
provi ded @héiechre spmparatisting fHeldt dppatatusr for catvipaningf thehdradragieneamalility pofr t | es
of a porous asphalt road surface or slab in terns of its perneability

coef fi ci eRPrque) asritll oad eiapenthess iclude fyBalofall PeryeRmeiet disystaeten,

el ant i ng Hegher SR OAGEEREahetRr fisenthdecA. SRR, BhaPe R LeT Lhee

of the cybididémeted (Rufz &0 1990¥. #dkethese apparatus have the common feature of a
transparent cylindrical tube in which the time for a falling head of water between a
fixed distance along the tube is measured by a stop watch. Thus by taking the
measurement of time for a fixed volume of water to flow from the cylinder into the
porous road slab, the average flow rate of the water discharge-through the
pavement can be estimated. This flow rate is then a kind of empirical measure of
the drainage capability of the porous asphalt pavemeﬁt. The variation in such
equipment is basically : (a) size of cylindrical tube and volume of water used for
test ; (b) the way sealing is achieved between the cylinder and the road slab ; (c)

the way water is retained above the road slab before start of test ; (d) the way
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. (1) a releasable means to provide a water retaining closure at the base
of the cylinder to hold back water in the cylinder before41;, ctgtarréoocgc
test, and to release the water suddenly fromthe cylinder "'onto ?%e road
surface at the start of test, (iv) a pressure transducer |located in a |ower
part of the cylinder for neasurenent of,the falling head of water in the
cylinder during the test. Features of t%’ui s invention include the preferred
use of a timehamensiured hptween tbestart daeod ditestePresentlyaall skisting @ppacatube

PLETE 01§88 B8 1 SR e 18 U T el oNBA et BT o,
tube o reAsitddbfit] BF LtAiadie BrboRity 6 plouTal tbielr val s such as every

mllisecond. In addition a theoretical basis is provided for reducing the
falling head data to obtain a direct neasure of the perneability of the

porous ro i " Cctober 2002 3 DESCRI PTI ON OF DRAW NGS
Thi s mveﬁ%ﬁf@?ﬁh&ﬁ'mygﬁ bed and illustrated with reference to an
enbodi ment shown by way of exanple in the drawi ngs and wherein: Fig. la
shows one enbodi nent of this invention in side schematic sectional view
with the trap OnesebjecFof thid ibedrdion ishto prdvidB mesimplé dnid)inekpansiviehfiélde

trap open) Fig. 2shows schematically the trap door chani sm open, Fi g.
3shows a aew%iaﬁ%whméwlre&sb e arcuralsies rgaent gﬁmﬂ#@!nmexﬂye&w& ai |

CnFi ) : _ ®ltail
the dr a RS, ot o< Beig?Perf Ginehe 3enrBiod) hBleipbhéits, i BBUad © ©
per mearet ghowtovwenabie dbeateddurst the \parineablliitc yofi parowsl roadbenikes ofising

di nension one netre in height by 150 nminternal dianmeter filled with water
to the | egslablishegkfiyidaneeaniesptingipleshwhetssthe permgatilituds aenansyesefther

Bnnutar 1 Pare EpeR e Mk R hSP S A PR R E e R an

accurate pressiy acédraance wath this invéMiici mér@ea@prd\/ﬁubd)amwfagba@t@yIfdsrnlﬁe_r for
measuring the falling head of water during the test. A rubber base lining 6

provi des deteaminationgef thecdirinagewrepetties ofya patuscasphalikagnsuifage or alae
base 5 and th face. R t tested. ,Referring tp,Fig..2 the t
door vt ettt D IR BERIE. BeMShE AD S i ShieG PehE en) S50, Biagal e
9, trap degpd test MEhdRdwhR apfalusnk dE8sacterded 1 : stainless steel. A trap

door base, which i1s of circul'ar plan has four quadrant plates 8 which, in a
cl osed po$iti on,wateocontaining eglirerbase for retention of water in the

AR - AR AR ST TR
Darcy' s | dyse BRYUA EQAMdET to tHE roadduriee, 2002
(i)  a releasable means to provide a water retaining closure at the base of the
cylinder to hold back water in the cylinder before the start of test, and to release
the water suddenly from the cylinder onto the road surface at the start of test,
(iv) a pressure transducer located in a lower part of the cylinder for
measurement of the falling head of water in the cylinder during the test.

Features of this invention include the preferred use of a mechanical trap to
retain water above the road slab before the start of test and to activate the sudden
release of water at the start of test and the use of an accurate pressure transducer
near the base of the tube to measure the falling head of water at s'mal| intervals
such as every millisecond. In addition a theoretical basis is provided for reducing
the falling head data to obtain a direct measure of the permeability of the porous

road section tested.



4 v=C~=ksh=ki At where v = specific discharge (ms) Q= fluid discharge at
steady state ( nBls) A = Specinen cross section area (nR) k = per Ility
coefficient (ms) 8h= hydraulic head difference held cons#ar%‘:tg%%r en inlet
and outlet ends of specinmen (m t = specinen thickness (n) i = hydraulic
gradi ent across specinen (mm In general, the fluid flow t hrough porous
road m xes is neither |am nar nor turbulent; the actual flowis a

transiti oPERCRIRAOMOR DRAWINGSs. Thus the flow | aw governi ng drai nage

t hrough porous road m xes is better described by Equation 2: V = kl m where:
mis an experinentally determ ned exponent that describes the type of flow
behavi our, m =7%; o nar A Tihddo ri e f d

bet ween 1 and (-)ﬁﬁil'aéc %‘fé@?gn%i ﬂrgtﬁéf’f cri(is)%rr(%T 1bgr?1' ﬁg? Iglgé{gﬁgguwgﬂt}egﬁgaga 'fﬂ]ea n
proposed feaibhadumehtsiiowp byrvedyusf examitle initezldtavidgs andiwteerbimt-h k and m
experinmentally to characterise fully the flow through a porous road m x.
The first preferred feature of this invention is the trap door nechani sm

shown in detailgjgm&ig. 2 hedi®$ i VBNRBA S
conponents. The '?r a{ door hﬁi’ﬁ% %nPé-&nacig%opﬁ?\ﬁm hgﬁeeﬂé%% %ﬁ@%&eﬁe
upper half of the 4" @ettidreal vVEYO Yith the trap closed,

Fig. 1b shows the embodiment of Fig. 1a with the trap open,

Fig. 2 shows schematically the trap door mechanism open,
Fig. 3 shows a detail of the trap door mechanism closed, and
Fig. 4 shows a detail as in Fig. 3 but with the trap door open.

Referring to Figs. 1a and 1b of the drawings, these illustrate a schematic
overview of the field permeameter showing a clear plastic vertical cylindrical tube
1, of dimension one metre in height by 150 mm internal diameter filled with water
to the level 2a before the start of the test. An annular metal plate or p'lates 4 act as
weights to provide pressure for sealing the rubber lined annular flange base 5 of
the cylinder tube to the road surface R. An accurate pressure transducer 3 is
located near the base of the cylinder for measuring the falling head of water
during the test. A rubber base lining 6 provides a water tight seal between the

cylindrical tube annular flange base 5 and the road surface R to be tested.

Referring to Fig. 2 the trap door device as shown has three components
comprising the trap door handle 9, trap door rod 10 and four rod linkages 7 all of
stainless steel. A trap door base, which is of circular plan has four quadrant plates
8 which, in a closed position, provide a sealed base for retention of water in the

cylindrical tube.
DESCRIPTION OF INVENTION

The permeability constant (k) for laminar flow through a saturated porous

medium can be determined from Darcy's law, Equation 1:



handle is twisted in one direction relative to the lower half, to close the
trap door, and twi sted again in the opposite direction to,@ (Roﬁggykﬁ?p
door. The trap door is supported by a thin rod with four ﬁin ages 0
stainless steel. The base of the trap door is a circular four |eaf quadrant
8, which when in closed position in Fig, 1 a would forma circular plate of
dianeter slightly smaller than the internal dianeter of the plastic tube 1
to provide a water tight seal in the base of the tube for filling up with
wat er before the start of test. To start a test, the trap door handle can
be tw sted Fdopdndhitrektirap door leaves 8 as in Fig. 1 b, and water
retained in tjhe tuge will suddenly be released (levels 2a to 2b) to flow

t hrough the porous road section being tested. Referring to Figs. 3 and 4
there is shown nore specifically the arrangenent of the trap val ve
assenbly. The tube 10 _enbraces coaxially an inner rod 10a whi ch extends
from the MAQTBY DEPEcifie disGharge st ies a flange 15 with four laterally

extendi ng rods 13 fqi%i% Bis\éﬂgﬁggog't %}Q&g}hsg?hl%(hwes 8 form ng the val ve

are nmounted by | ugs OW ng pi votrn outer lugs 12 have links 14
whi ch engage eyes i A ESpetiflenicrdsadsectiohhreatas?) ends of which are bolted
at 11 to the tube 10. Wien the inner_rod 10a Is rotated relatively to the
tube 10 then fl ange K5 pasmaabiity|cogfigient (f¥els 13 and t hrough the 1inkage 14

Che airecti on O and o abdiadis, i Gitelslehal REnnut BonidHh Hed SRSHEE 1 o

shown in Fig. 4 to onRR dftperkmhere(mirotation in the opposite direction C
pivots the | eaves to the closed position. In practice the outer tube 10 is
rotated by handl e 9 twi $pacimha thickeess @) 10a is hel d by handl e 9a and the
outer tube noves upwar Scﬁ spal | ampunt there. bei nI%-r%]ovi ded a small gap
bet ween t he handl es 'f 5r ™AIRUIGAGIRNT 4CiQss SESIMEN (MM i ps of the | eaves
8 wll in practice contact the road surface R during this action. To assi st
the sealing action the | eaves 8 each have a rubber water seal segnent 16.
The second pr eflargereeréle #taiflaidoflow thughveorousmoad niikes & naither lamigat nor

wei ghts 4 t rovide the pressure to, seal .the rubber |ined 6_pase flange 5
of he cyltiiuleia e agtial Gorne 2 Gastin bevPeadhBHo RaDess This dhe flo

i nder i .eak b - 0ad ; 1
Fa11ing head EB%pmiiRg Rt iotO B E i doph AR S e pESbl A,

i nvention Eguatis®2si ti ve pressure transducer 3 |ocated near the base of the
cylinder, which is used to neasure accurately pressure changes of as little
as 0.3 mmof water during the falling head test. This transducer 3 is
activated at the start of Lﬁ?%ma”d with a sinple data | ogger it can be set
to nmeasure the falling head ' t he cylinder 1 at 1 mllisecond intervals.
The flow test in the field is a three-dinensional flowtest, white the flow
| aw of Equation 2 is a one-dinensional flow law. In order to fit the field
falling heghe@ata to a one-di nensional flow |law, research has produced a
conversion factor to convert a field falling head determ ned k value to
obtai n t he one-Miig@hPesmantaiiy detegpingd mgoneahthat fesyitasdhe tyre of Bewa
cylindrical qufingpl?f the sane material, satisfying Equation 2. Wth this
conver si on relafﬂghgﬁrp, which is a function of the thickness and size of
the test slab, gmhe 1FerBRaRAd fidw, of the porous specinmen can be cal cul ated by
using the flow |l aw of Equation 2 which accurately characterises the flow
behavi our of pomou.5vioxégbulenmt igwnendher fully |aminar nor fully turbul ent

in nature. The prototype a rajus is. fitted with ck essure
transducer wit h'g‘ab%tg’ﬁ\éﬁi"l ?'F‘ggéa@z'égﬁﬁt'gnrf%@m‘ﬂ?ffpgré’]'éfﬁf‘gﬁo‘ffc dat a | ogger
falling head data at 1 mllisecond interval with a precision of 0.03 mm can
be captured. Using a spreadsheet program the falling head data can be
reduced t oThe yabposdd flling \heasuapperatlis( ban rked asedrtehdeterrhinenbothi kharichen
value of k and mfor the three-dinensional flow case can be determ ned.

Appl yi ng t B¥erbnerially khchajactarisedulsthedlawthierel @ Rgtaus read Bt.ect s, the

equi val ent k an [t e dj I I 0 | i ca
specinen is obtﬁpggﬁgd#ﬁﬁéﬂﬁg %ﬁuggj%ﬂpﬁ%gﬁgﬁg%bakigﬁ%h?& gg&h@%ﬁ¥ﬁ%§£ﬁre
of the fl oghdwemedtlailoh Ri§e2 p®aadss. sTiad nietiagibn xohsistspol thede eompdheénts.
falling head apparatus. An alternative to the trap door_nechanismis to use
a soft pl afhedramgophhandleshipmasie af Wa halyesla and 9. e Hppen bak @f yhe
sealed end to retain a body of water in the cylinder before the start of
the test. Both the nmechanical trap door and the plastic bag alternative
have been tested and it was found that the mechanical trap door provides
nore consi stent and repeatable falling 'head test data than the latter.

4" COctober 2002 7 This device can be applied in a nunber of situations
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. 4" COctober 2002 8 CLAIMS 1. Afield apparatus for the determ nation of
the drai nage properties of a porous asphalt road surface 2(,,@ ag i#bqr,%erm;
of its perneability coefficient (k) and fl ow exponent (m HEH 12 i ng
head test method, which apparatus is characterised by (i) a water
containing cylinder (1), (ii) weighting means to provide pressure for
sealing a rubber lined (6) flanged base (t5) of the Cé| I nder é‘é}) to the road
surface, (@npie is twasteddamine Wm%gn(m!atlsg o)the doweihaltido £logs te trap sloerng

pefor e nenEOER el et cbdNElidhbni] SABh B el AT el Bl

cyli nder @uggoﬁb@ byasthis wod @il fadr ifkeiget ar of sthinledststeéll ThedageastaHe erap
transducer (3) located in a lower part of the cylinder for neasurenent of

the falli S@oRési@ eircylat fqurilgat aeadignt Sqavhieluwhed helosed tpositionAippkidatl@ds i n

rechan; ca e H ChuatBRlE o Sl SHulhCsmBIEPRaR fiadRafar daRiel "2 *
(9) extendifige phastiertabgn fohsrotidel Mdeater Bighhééallifdhd bhse of eneltute fdirfling t he

handl e and coupled with the plate valve (8), which can be opened or closed
by act uat iupgwithovatenbetore 3he Atgrhotitast. To start artest the Waprdagirdianellel can be,

o e buaemwited o opn e iEp ok RS B.5F ThES: TBnead Wale,Eraea i e Lt noe
to start thpg sﬁébéhl@%é‘%é&ﬁ@edeﬁ@?é%%BE%‘ﬁbW-thFougﬁplﬂérp%rHﬁs k&@%?r nce

with any preceding"C aim characterised by a pressdre transducer
ext endi ng hemgtadted.cyl i nder (1 ) near the base thereof which can record

falli head d t th d f 0.3 t int |s d
Lo 1 M1 sccontPIRHING LR as: 38R Eese Fat oo tdre Srrsg= RS RGBment

5882” gi g FARE' PhY' VaRRABESE bR, t TRe RUBESHY Bnibratsdloskialy & inneft rod FgdPber

which extends from the bottom of tube 10 and carries a flange 15 with four
laterally extending rods 13 forming pivots on which the leaves 8 forming the valve
are mounted by lugs 12 allowing pivoting. The outer lugs 12 have links 14 which
engage eyes in the end of rods 7 the other ends of which are bolted at 11 to the
tube 10. When the inner rod 10a is rotated relatively to the tube 10 then flange 15
rotates also with rods 13 and through the linkage 14 causes the whole assembly
carried by the flange 15 and rod 10a to move in the direction O and also
downwardly thus the leaves 8 pivot to the position shown in Fig. 4 to open the
valve. Rotation in the opposite direction C pivots the leaves to the closed position.

In practice the outer tube 10 is rotated by handle 9 whilst the inner rod 10a
is held by handle 9a and the outer tube moves upwards a small amount there
being provided a small gap between the handles for this purpose (see Fig. 1).
The tips of the leaves 8 will in practice contact the road surface R during this
action.

To assist the sealing action the leaves 8 each have a rubber water seal
segment 16.

The second preferred feature of this invention is the annular weight or
weights 4 to provide the pressure to seal the rubber lined 6 base flange 5 of the
cylindrical tube to the road surface, so that water from the cylinder will not leak

between the base and the road surface during the falling head test.



.5. A nmethod for neasuring the flow properties of a road surface by
interpreting the falling head data froma three-di nensi onﬂlhél 8Wrtf(§62
carried out on the surface in order to obtain the perneabi’li CS’ ??() and fl ow
exponent (n) of tested material that satisfy a one dinensional flow law in
accordance with the function: V=kl mwhere: v = specific discharge (nm's) k =
pernmeability coefficient (mMs) i = hydraulic gradi ent across specinen
(mMm) and m =Thepdhirdreessantial deatiren ofe dhe xipueriiun tihaa serssitivebesprelsureype
of flow behavi,our =1 for lagninar fl m=0.5%or turbulent flow, and
m bet ween CTSACE 3"ogated Brat Bt Rae oih e FHCeT oWy b HRgd (P gmeasiie

whi ch net I i ; I {3 Ry ce
and the. ol s o o B L P et e et AR e
recor ded, teste This dnadisducersdl tis aotvatgd patolhesstad ofotgst cidcwith anwirhple dataat ed

to the perneabi|it Kk nd flow nt .for one-dinensional flow

t hr oughpa "E}Qﬂ%d£c'f‘ 5’& %%QEi'ﬂ%?ﬁurG%g\?%@P%Gé% An g‘&%SV'&fEﬁfé‘ vttt hmiisggans!
carried oyhie{i9 an apparatus in accordance with any preceding claim1l to
4. 7. Apparatus for drainage testing of porous road surfaces constructed
and arranged t dHeuflowitest asthedietd ida dhieerdimensidnial flelvdestn edileahé llew law
drawi ngs. 8. _Method for testing the flow properties of road surfaces as

descri bed Hryationmd ieppeidimensionaldtiow dawy, Imorger terfjt thg Tield galjng head

fgﬁgi Sg@ﬁ%ﬁﬁ%ﬁé%ﬁm%ﬁm Fb58A AR Y 6alEad Sadnaldsn fsabed) cadl
convert a field falling head determined k value to obtain the one-dimensional k
value obtained from a laboratory test on a cylindrical specimen of the same
material, satisfying Equation 2. With this conversion relationship, which is a
function of the thickness and size of the test slab, the permeability of the porous
specimen can be calculated by using the flow law of Equation 2 which accurately
characterises the flow behaviour of porous mixes, being neither fully laminar nor
fully turbulent in nature.

The prototype apparatus is fitted with a Druck pressure transducer with a
350 millibar pressure range. With a laptop PC data logger falling head data at 1
millisecond interval with a precision of 0.03 mm can be captured. Using a
spreadsheet program, the falling head data can be reduced to a velocity (v) versus
head (h) relationship, from which the value of k and m for the three-dimensional
flow case can be determined. Applying the correction factor for slab thickness and
size effects, the equivalent k and m value for the one dimensional flow through a
cylindrical specimen is obtained. This is an objective and rationally correct
measure of the flow property of the porous slab tested by the portable field falling
head apparatus.

An alternative to the trap door mechanism is to use a soft plastic bag in the
shape of a cylindrical tube, with a loosely sealed end to retain a body of water in
the cylinder before the start of the test. Both the mechanical trap door and the
plastic bag alternative have been tested and it was found that the mechanical trap
door provides more consistent and repeatable falling*head test data than the

latter.
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~\:F  =10fof 1thte samé' [ob- abplidton- Uk dah- hlso be used to check on the drainage
10% u& ()-!ni'10% u-u& ()-!10% u& ()- 10 10 100FaSE7F = 10-u-u 10-u-u
10- u- u! " 1PeFMANCE) of newly, laid rgads' ap®, means-9f-qualiy, goptyol) usingea drainage
performance criteria during road construction. It can also be applied for evaluating
the deterioration of drainage performance of porous road mixes subject to

clogging and blockage by fine silts and sands, weathering and traffic densification.
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1. A field apparatus for the determination of the drainage properties of a
porous asphalt road surface or slab in terms of its permeability coefficient (k) and
flow exponent (m) using a falling head test method, which apparatus is
characterised by :
() a water containing cylinder (1),
(i) weighting means to provide pressure for sealing a rubber lined (6)
flanged base (5) of the cylinder (1) to the road surface,
(iii) a releasable means (7, 8, 9) to provide a water retaining closure at the
base of the cylinder (1) to hold back water in the cylinder before the start of test,
and to release the water suddenly from the cylinder onto the road surface at the
start of test,
(iv) a pressure transducer (3) located in a lower part of the cylinder for

measurement of the falling head of water in the cylinder during the test.

2. Apparatus in accordance with Claim 1, characterised by the releasable
means comprising a mechanical plate valve assembly at the base of the cylinder
with a handle (9) extending up through the cylinder, a thin rod (7) extending
through the handle and coupled with the plate valve (8), which can be opened or

closed by actuating the handle.

3. Apparatus in accordance with Claims 1 or 2, characterised by the
releasable means comprising a trap mechanism allowiﬁg for sudden release of

water from the cylinder onto the porous road surface to start the falling head test

instantaneously.

4. Apparatus in accordance with any preceding Claim, characterised by a
pressure transducer (3) extending into the cylinder (1) near the base thereof which
can record falling head data to a precision of the order of 0.3 mm at intervals down
to 1 millisecond and operatively associated with a data logging and recording

apparatus adapted to the pressure transducer used.
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behaviour,
m = 1 for laminar flow,
m = 0.5 for turbulent flow, and

-

m between 1 and 0.5 for transition from laminar to turbulent flows,

In which method a column of water is released suddenly onto the road surface
and the fall in the head of water is measured as a function of time and recorded,
the recorded results being processed to produce a number related to the
permeability (k) and flow exponent (m) for one-dimensional flow through a porous

road specimen.

6. A method in accordance with Claim 6 carried out using an apparatus in

accordance with any preceding claim 1 to 4.

7. Apparatus for drainage testing of porous road surfaces constructed and

arranged to function as described herein with reference to the drawings.

8. Method for testing the flow properties of road surfaces as described

herein and exemplified.



