WO 02/ 40806 PCT/ US00/ 30137 Title: Processes of Finishing Slits of Surface
Layer of Airplane Runway FIELD OF THE I NVENTI ON The present invention
rel ates geoer/aishey to the construction of airplane runway, PengsSoomons
particularly to processes of finishing slits of surface |ayers of runway,
taxiway, 5 apron, hangar, and the |ike. BACKGROUND OF THE | NVENTI ON The

conventi on ss. of fdi shi. Lt f rface. |l ane ynway and
convent s onatifl 98553t o FINFIAR S 1F SR LASE bTNSIRaRL KRy
acconpanying FIGS. 1-20. The runway in question has a | ength of 3000
nmeters, a width of 60 neters, and a 10 thickness of 30 centineters. As
shown |nlqﬁﬁﬂj9cﬁﬂﬁHE énformed of a gradation layer A and a surface
| ayer 10 which is paved on the gradation layer A and is formed of pavenent
concrete (PC rei nforced concrete shown in FIG 2, the runway
o or ovi ded onTEnBeGTAdRERI F<ijeh SsReraly o She PBIoRIdtepghe R widk  acs

| ayer uni tand&/%arﬁthlﬂz{rly afpropadsed dfefiniking Rétsastosunface ddyesnof minemy,adaxivaly, si x
net ers and are ualzwpt th to the runway, The surface | ayer units 10A
are forne&wgyk ofctete or reinforced concrete. As shown in FIG

3, the runway surface | awyer 10 is further formed of a plurality of second
surface |l ayer units 10B, which are paved side by side with the first

surface 2@GAexeROUNORGATS #eVENIGONE Second slit 17 is fornmed in the

juncture of the first surface Ilayer unit 10A and the second surface | ayer

uni t own in, Fl (face er 1 V|ded W
| ongi t ud| nal | y%ﬁ%i’?tﬁf@f"‘é‘ﬂ”‘ag?‘ﬁ?&ﬁ%si ‘gginéﬁllf‘?rtg si‘is 05\% ’%’ﬁ aé’e'FS “Waéf ti‘f‘éhli‘fb in
t he junct urlikedf defeeibkd nad dissugstdbereimer withi refetéie aoghd iit&oﬁl@aﬂ)y“id WGS ace

aver unit ROR R SXPRSIGRoP k' s BAa 208 sttt Bicth oo M@l 1

of 1 cm Ass surrace ISpOVI HE wi t h
hundr ed® ofthickuésdef 30 centinigterswhi ch are arranged at a pr edet er mi ned i nterval
such that they are perpendicular to the Iength of the runway, The guide

U f ace | ayer 0 TewR 1 BIG SABB it (NIRE O8 o BldalO) LR, AR R 13
As shown i rtawé% eéch é%weéfonttﬁe g{ﬁ%ﬁ‘ erﬂt A af@ V\g"B‘reé\R tpayempRtcogcrete

hori zont al I(¥C) or reinforced concrete (RC).

As shown in FIG. 2, the runway is provided on the gradation layer A with a

15 plurality of first surface layer units 10A, which are parallel to one another at an interval

of six meters and are equal in length to the runway, The surface layer units 10A are
formed of pavement concrete or reinforced concrete.

As shown in FIG. 3, the runway surface lawyer 10 is further formed of a plurality

of second surface layer units 10B, which are paved side by side with the first surface

20  layer units 10A such that a second slit 17 is formed in the juncture of the first surface
layer unit 10A and the second surface layer unit 10B.

As shown in FIG. 4, the surface layer 10 is provided with a longitudinally-
oriected expansion slit 11, which is formed by cutting in the juncture of the first
surface layer unit 10Aand the second surface layer unit 10B. The expansion slit 11 has

25  adepth of 3cm, and a width of lem.

As shown in FIG. 5A, the runway surface layer 10 is provided with hundreds of
guide slits 12, which are arranged at a predetermined interval such that they are
perpendicular to the length of the runway, The guide slits 12 are intended to prevent
the formation of irregular cracks in the surface layer 10.
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oriented expansion slit 13 which has a depth of 3 cmand a wdth of | cm
thereby resultion in formation of a nunber of checkers 14 on the surface
| ayer 10wase2/¢isosn in FI G 6. The checkers 14 are intendedrsogsoesrent t he
surface layer 10 frombeing 5 danaged by the effects of expansi on and
contraction of the surface layer 10 due to the climatic factors, As shown
in FIG 7 and 8s shdwen Iimﬁ@(i}t ?l3; ermh oftheapsideslis| i2is provated Wlllieaﬂmnzmmtalhal
expansi on %rfeﬁt(egfﬁx%léﬁsl&f ot ek ﬁxaéarh%wﬁewmnﬁdhg’%gﬁf bt forh E?epé;)ﬁa

pol yur et hane I ng agent coverin

const ruct i dpsudiion Indforpaticnce! 4 myraber of ghexlerssl 4 m@e@@ﬁmeel@w 1§u@h shoye ing he
runway is rmel st ate ERch@h a4 arth@idhBEY A traRal IRy 9GeRe HPSCI0 R ARpe |

oo easShadhmbgtd by HRATE o RS ion gt g{réctl ggttF%ﬁltrWea@geéﬁpconveq{'Ona'

her ei naf t erclimafic lfacqgéuis. of the first surface layer units 1 OA and the second
surface layer units 10B 15 being constructed separately, there is
formati on of t [ | firsS | ayer
ni ©10A and (He ARG T abd 8&5 LISEghth sifdllon B ddehe MELGER

and 7. Uporexpanspiteslitod oe nrn@dgiu a pplyethyleng (PE) @tughl%amct awlyusethmerred in
such a way (PU?"shtLﬁlhﬁétagé}ﬁsmfdoQH‘i ﬁhﬁe ?Etsttx‘i)ﬂVlS)fTHe*'b%n&iﬂUcﬁ%n ot tHe sﬁ?fa&é%’?érd the

gradation layer , : e slit-fillihg agent
16 is c,l8ateléPlﬁﬁwwemﬁﬁatfftﬂ%\!\éﬂ%ﬁheswwwweresl%}alaﬂ.twmt% expansion slit 11
and the horizontal expansion slit 13, wthout penetration into the small
hol es of the iTiwecomehtisnabfprodess despeibed albovel is tabsoldsedrid build. taxisvag, apesnll t,

the slit-f 'hal\%%é af’i‘cg?ﬁé lﬂ{g Tﬁ? %p{%ve%apgeﬁéﬁ%és? 91%9 e\%r g&?m?ﬁ%?e%n%ﬁ?& ?1} Its 11

and 13 unde uence chanhg es I ng agent
16 is diff expheitly dasaibed heejpmafiet on coef fi ci ent fromthe first surface layer
unit 10A, the second surface 25 layer unit 10B, the pavenent concrete, and

the reinforcedyg roﬁtf‘e ﬁﬁﬁs@faﬁ@%ﬁ unifs MR &id thi @E&fnﬁtshﬁﬁcellﬁyeﬂ lﬁlltfs%)ﬁe‘j
betvveenthrePlonl udi n n.slit 11 a I ng

0 the slit-f
as shown i PeingEonstructs ?p&ﬁt A V. thets B}m%?répgﬂwecsscq@ slig 47 f%r%l&n%? n the
hori zont al thx fiaddSuefacs ldyler it amk hetirl debordd burfaee lageninitl 60B,ass sHo®xNin S

. f.i h ' | . ' he.
nter ot co OS5 ol Tpob.BpiiPlion N e BRI, R ol B 14 K Frphelfin e
Sinmlarly, stbleawayethaf itreftends sfromybel brtttont bethegguadraslitol? toaweed thie griadatidme
wat er inst %y%tr'&easls%owln 1ﬂq7 SShB' %?ci-% ?H? sfttﬂﬁllifl,l\gra%’réﬂpl§ d doatdd on ﬁ& shown

in FIGS. 8 and erosion, A_vold
is forfed mt&@rtwpélqufathatlmgﬁum?leﬁ%xp,qnma% slitblwand therodzontal exprasipnistit A,
}I\B&kE[\S dt heointlﬁiut §ﬁdﬁfaﬂbn lﬁitdts ﬁ[%nﬁhéﬂioléshﬁ‘ tRé BRet Waﬂé(;@f the @xlsurismncshtst heand
ongi tudin xpanS|o sl.i u ne he. su e
oy o 10 ol RS2 BRIRghe Wt GHES 657E 16 B anf iR RTpRe: form the expansion i1

and 13 under the influence of the climatic changes, The sht-ﬁllmg agent 16 is different

in heat expansion coefficient from the first surface layer unit 10A, the second surface
25 layer unit 10B, the pavement concrete, and the reinforced concrete, As a result, a water
interstice 11’ is formed between the longitudinal expansion slit 11 and the slit-filling
agent 16, as shown in FIG. 9. Similarly, a water interstice 13’ is formed between the
horizontal expansion slit 13 and the slit-filling agent 16, as shown is FIG. 10. The
water finds its way into the gradation layer A via the water interstice 11° and the
30 second slit 17, as shown in FIGS. 7 and 9. Similarly, the water finds its way into the
gradation layer A via the water insterstice 13°, the guide slit 12 and the through slit 18,
as shown in FIGS. 8 and 10. In light of the effect of the water erosion, A void Al is
formed in the gradation layer A, as shown in FIG. 11. The void Al weakens the
structural strength of the area in the vicinity of the longitudinal expansion slit 11. Such
35 a weakened area of the surface layer 10 of the runway is apt to cave in when the
surface layer 10 is exerted on by an external force of an airplane or heavy equipment,
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surface layer 10 is exerted on by an external force of an airplane or heavy
equi pment, 2 SUBSTI TUTE SHEET (RULE 26) WD 02/ 40806 PCT/ US00/ 30137

t hereby megut/4i8ng in formati on of a pothole 19 in the surpav@sSéwspes7 10 of
the runway, as shown in FIG 11. It is conceivably unsafe for an airplane
to land or take off on a runway having potholes. The only workably renedy
to provi de thérebpresdléihg o for@aeion Bf a@othole19 uﬂﬂemumaehaqutoeatth@mrﬁ@&j ast the

bar odi o r eoPuRandie” o' BB GRFrvi nine (SR <FRERE A JpRERL HRC oia Voo
and is apt rumwiuy haleng phthotesr Thé¢ onlyevarkially rafnedlshw piovplerthe gidatiomilayenet er
tends to acgugul ‘fay %ﬁ{@%ﬁeaﬁé&?%?ﬁ%ﬁ thé a%%rcgfﬁ%ﬁ ik @ %}ﬁgce' fhel dif- ﬁlllix'fg'n‘?t ure

of the | ongitudi nal “expansi on or | zon expansi on

As a résulagent; }%p%mﬂysﬂmp%méhw@@emﬁm@" the slififilling eg@rrtaJékls 19t Cosirs

shown in Fle&ectlve anlig agiGoHiider B8R dor@akopkfationidfkhedigdiial | y becone a pothol e
19, The conventional nmethod of repairing the surface crack 14' involves a

f I 14 I
Longi tudi nal | B PeRar e R 15 aediniSe 1% Snec ol lacign B 110

Th ereafter, jumdnmresxﬁ thealoegitadiral ekpPadsamalied] bed thedrorizhntat supastiemdidtr 135 Astas 141

dep . Leg?"‘i o El%réﬂegkﬁpqélla?élvs'.’:slc%][%TeAfgoél%g%%%&cQaﬁ %sgtﬂ% 19%%éo‘ig‘aﬁbd a
trench 1942 suefa@ehernclf il wall \ventually bedormeng pethioter 1% Tizoconwentional sneshad of ur e

cont ai ni N9 4Eifka tHRAQXMcE 8RR 19URHVLReS ﬂriﬂst stePpHERRIth t%nsffétﬁhegth 141 are
rei nforced conc ete The filli ngagﬁ%grl al Zofljgedl fferen

expansi on deERed By EWiting along: Fvo pal|sides 0 gacPs"”E"?lFe]f‘Ef g ghqrm Her abl e
to being gdEanat €herbafen thbeuﬁhcbelayai 16 1ozaidd theewdent the twualdndef slithe4 Bl | ow

between 1 haPPTd rgommeaha bBR B HER bivof vBli Br 2568 Mo BeaB 2 alim o'
FIG 165 The shewern Wfénltéep"es shoomin KEG sE: tiredshalowdeemch 342 is then fifled wiithe
surface cr %ﬁn%%at%l% hibR G8te thittfeEo dfggiﬁl hﬁrhie?"‘é@?%ginl% z sand

Subsequently, the water enters the gradati o yéer rom the surface
crack 14'. Bayement conexsts, jog &ipforgpdt concieigy The filling miaterinl BAtigdEeremanset om

wal | of theex§m&drp&bafﬁ@eﬁﬂﬁﬁ6ﬁ2th25sum ta io |ahd1 i) tﬁa?éﬂafd alhlnaﬁblea;s s i n
FIG 17. ThISIS%ﬁ’%l? 8 ﬁ ctihlil erted
on by the SSPEREH M Heade galls pa ot

g e, RSt Hanet A2 R o as

a resul20, trhmlﬁing ini fogmatde of alse@mdi p‘rocpms mhal]l petimeen ¢l Hilingahatetid Xhadd ow

Lrench 142 d BB [RRch 1ol AR sLE TR el SPHIY Rohtgeeals

ot her wor ds r ésponsi
for the fl awogess git 23antorthe Hef'@@ emcktlﬁawhtqhes Maifeéelederrthe Rhailmw trenchd®r ous,

the surfacegybgseenth? (i whidPW enters the gradation layer A from the surface crack 14°. It is
also likely that a gap 23 is formed between the bottom wall of the shallow trench 142
25  and the filling material 20, as shown in FIG. 17. This is due to the fact that the filling
material 20 is exerted on by the expansion forces of the side walls of the shallow
trench 142. As a result, the filling material 20 is partially jutted out of the shallow
trench 142. The surface layer 10 of the runway is therefore rugged, In other words, the
filling material 20 might become a culprit responsible for the flat tire.

30 In the event that the surface crack 14’ is numerous, the surface layer 10 of the
runway is replaced with a new surface layer. The process of paving a new surface layer
involves a first step in which a thickness of 10cm of the surface layer 10 is removed
from the runway, so as to form an intermediate layer10’, as shown in FIG. 18. The
intermediate layer 10’ is sprayed with a layer of asphalt, thereby resulting in formation

35 of a bolding layer 101 on the intermediate layer 10°. The holding layer 101 is then
paved with asphalt cement 30 having a thickness of about Scm. The asphalt cement
layer 30 is covered with a pavement reinforcing fabric 40, which is made of
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runway is replaced with a new surface |ayer. The process of paving a new
surface layer involves a first step in which a thickness of 10cm of the
surface veger/4@06 i s renoved fromthe runway, so as to forar/asow3uEr nedi at e
| ayer 10', as shown in FIG 18. The internediate |layer 10" is sprayed with
a layer of asphalt, thereby resulting in formation 35 of a bol ding | ayer
101 on t he polytaeryhiedfitdreot aplyestd0 fiberTHandiy] dbergaveyeart reinforcmgt fabric 4hvsed

wi t h asphal ngiﬁﬂ] | [ : t, Be h ment

| ayer 30 isctogig)@ere \:I%IB t%ﬁgélggﬂﬁéﬁr%tﬁ%ﬁ‘?o‘%?ﬁgg 'fsl a%?ﬁ%ﬁnfg?%&%?@h%?oﬁrgde of
3 SUBSTI TUTENRMERTTacRInEr 38)is Woseemplses apelvosnd/I®0137  pol yacrylic fiber
or polyester fiber. Finally, the pavement reinforcing fabric 40 is covered
with an as]phal Tlllé:ﬂéw rsgﬁf&:e! 1aye?r308£h, de)mitl i@tb irgaésig}l ﬁlhmh@ﬂ&'h_e%ﬁéilhfal &{fghd %?npwv
runway surfa er S S C , .as sho in hew
Gt ave 1y U oletidi dsteAlt srogeR: G thotiPRRHb s eyt Ssface MyBhaO s ¢

17 5 and twientthepaghacséd dn b theeredction foraecd the airplane and by ithaintamdrstresshe new
surface la ' d t i f.Qr:

i pl ane. arowt ahot ik Wthalt BBEkELACE it BELARRCE ol 3TiE TeiudllE o
As a resul tformediafthe sewsurfaccaloker$0’, as shewndn HIG20. fibe eagieri finds life wesvintour f ace
layer 30", tﬁf ﬁgiaat%h idyeF WGviadfle rdfi@ VR LRICK 31N dRe Iater\@YsibA 0P thd BadatiGAat | on

| ayer A vi reflective grack 31. The water erosion of the gradat.ion 10
| ayer Alr edmiar r%u%fmrmﬂ%pf B@%ﬁk@ﬁé@h@ﬁ%@lfﬁ?@@u laﬁrﬁgcefheawwezz,éfe. The
service |i fspan 6pihe r@dwiye thusshateded. t hus shortened. SUMVARY OF THE

| NVENTI ON The prinmary objective of the present invention is to provide a
process for finishing slits of the surface |ayer of an airplane runway in
such a manner that the gradation 15 layer of the airplane runway is imune
from t he well@YINGARY | QIn THEABYEBYTHONI ongi ng the service life span of the

ai rpl ane runway. The process of the present invention is intended to

overcome the defd 5iRR6 Qfedive oF iR FrORYERLERMis B ﬂ%@ﬁé%ﬁarg&?&fdr%‘i’shﬂtnge-
Accordi ng tg t&e pr%%gﬁag of the present |nvent|‘§}r11, VaI‘IOLi%éSHtS of the
surface | ayhfs ofthg yavar of anradplang dpywedt sicthe manngn thighths srdation t o
m ni m 26 t hgyenalf eie Arpdseain®hy iignmuiRoRdrh @ie Wanee erosion! therdblprelynging ehe
process of the eplrfesent'{ #t’ﬁ\éentli on in\gol ves a first step in which the slits
of the surfSce f&?@?‘ 3 ﬁgpra%WéV ar e properly heated to open up the

capillary holes of the silts, so as to enhance the bonding of the asphalt
synt heti ¢ agenTheprdgesshef the eeseri] ingensiontip éntgndedso qnercomerthe deficiencied olus

slits of thge 3ukfeRfiOnd1DHEEesHs del&iledMBYe A& 0REiHhE 36 iNEbbcega e PrfschO an

invention, various slits of the surface layer of a runway are effectively resistant to

20  water so as to minimize the water erosion of the gradation layer of the runway. The
process of the present invention involves a first step in which the slits of the surface
layer of the runway are properly heated to open up the capillary holes of the silts, so as
to enhance the bonding of the asphalt synthetic agent with the side walls of the slits. As
a result, various slits of the surface layer of the runway are effectively sealed off to an

25  extent that the water is prevented from permeating into the gradation layer of the
runway. The slits of the surface layer are further provided with a soft interface capable
of preventing the formation of the second process slit, the surface crack, and the
reflective crack.

The soft interface of the present invention is securely attached to the slits such
30 that the chemical properties of the soft interface are not affected by the climatic
changes, and that the soft interface is capable of converting a vertical internal stress
into a horizontal action force, thereby preventing the formation of the reflective crack
in the surface layer of the runway.
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25 extent that the water is prevented from perneating into the gradation
| ayer of the runway. The slits of the surface |ayer are further provided
with a sofoormises f ace capable of preventing the formati orcDUSt®137econd
process slit, the surface crack, and the reflective crack. The soft

interface of the present invention is securely attached to the slits such
30 that the ch®he palcesyrafjite p'ressntoﬁv&rimenémmvésrthemﬁ@oﬁwateepmoﬁ rubbéredbdthd by

the climtig wﬁ@ﬁ‘%ﬁ%ﬁ{s &”tﬂe tsﬁlfl*z%cetlﬁas?eﬁ o?ftllie ﬁxahé ?&?e?@l%f ﬁe%ﬂl\fert' ng

a verti cal t érna of i zo | on
preventing thh@radatlmtlam fothe Hunway lie &iep vaf Ym@ﬁ; Pevhlcmwalteh@aug@ﬂr bﬁdbe IVéﬁ}@fr of

the runway. eréslor&ﬁéﬂsllé?%eﬂiﬁfe &Mb&ﬁéloéﬁ%ﬁ?dlébo&@@erﬁ@é %%Hﬁﬁéx%ﬁﬁqe The

process of the Present 1nven I nvol ves the use of t.er proof . rubber
cloth by wHeHertiyecragkiin gheowrflefreﬂqu fhe sy, The Propess O HWGS&PEIHN@&@H
wat er pr oof , elifindtes thedbimatioh € pothaka tin thie shafieslapdr dfffie fubwagy is free of
voi ds which are caused by the water erosion, The use of the materproof

rubber cloth can also prevent the formation of the 5 reflective crack in
the surface layer of the runway. The process of the present invention

el i mi nat es BREFBEFGRIFNQN OFctHBIDRAWANGSe surface | ayer of the runway.
BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 shows a cross-sectional view of an

ai rplane ruyn@y| tshéls i cf\’ﬂb ISéCtlQMalt bRw Qp%ﬁeﬁi}ﬂl%@hmyh%t id Goufitt By gheshows

a sectional schematic w of the conventional runway "having surface | ayer
units. FI GCoBvantional i P er sectional schematic view of the conventi onal
runway having surface layer units. FIG 4 shows a sectional schematic view
of the l0onvEM 2oshaivsraisectigndlachenat vidd dfothgiconvbintiahdlyruowae hhedg axgfacesi on
slit. FIG lgﬁér%plgws a sectional schematic view of the conventional runway
havi ng a gui Tit. FIG 5B shows a sectional schematic view of the
conventional runway having a guide slit on which a horjzontal expansion
slit is forfied3 sovws mothersiseiipnal sepmaliceviewfoft the copversionplomavay Jiaxeng
having a nugbgee RieGhifigkers formed on the surface layer thereof. FIG 7
shows a sectional "schematic view of the waterproof process of the

| ongi t udi n . L . .
g aELIG. 4 shows a sectional schematic view of the conventional runway having a
15  longitudinally-oriented expansion slit.

FIG. 5A shows a sectional schematic view of the conventional runway having a guide
slit.

FIG. 5B shows a sectional schematic view of the conventional runway having a guide
slit on which a horizontal expansion slit is formed.

20 FIG. 6 shows a top view of the conventional runway having a number of checkers
formed on the surface layer thereof.

FIG. 7 shows a sectional schematic view of the waterproof process of the longitudinal
expansion slit of the conventional runway.

FIG. 8 shows a sectional view taken along the direction indicated by a line B-B as
25  shown inFIG. 7.

FIG. 9 shows an enlarged sectional view of a water interstice formed between the
longitudinal expansion slit and the slit-filling agent of the conventional runway.

FIG. 10 shows an enlarged sectional view of a water interstice formed between the
horizontal expansion slit and the slit-filling agent of the conventional runway.
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expansion slit of the conventional runway. FIG 8 shows a sectional view
taken along the direction indicated by a line B-B as 25 shown in FIG 7.
FI G 9 shoow2asoenl arged sectional view of a water interspCT@Séomonzyd
between the |ongitudinal expansion slit and the slit-filling agent of the
conventional runway. FIG 10 shows an enl arged sectional view of a water

interstice HIGr Meghdyed w/@amlohmchélﬂmczﬂewaif aCofakNGH 188 [Sgith dmalextpagsion slit
slit-filli zgé%%[% onvent# :i\ rynway. 5 SUBSTI TUTE SHEET (RULE
26) WO 02/ i?ﬁm’eﬁ‘ 1B " ows a sectional schematic view of
a crack of the | ongitudi naI expansion slit of the surface |layer of the
convent i ondIGr Uhwkgws Fia@. view flacusface ¢ragk of the cbéckarssafithe swrfase dayer of thehe
checkers of, b@&ti%ﬂﬁlfrﬁﬁ\ga*ayer of the conventional runway. 5 FIG 13 shows
atop viewol two slender slits formed by cutting along two | ongitudi nal

sides of the surface crack as _sho in Fl 12.. FI G. 14 shows_ a sectional
vi ew t aRen Hlohd shays giopadew 9f twe, %%ﬁféhtst%“ﬁeq Pheutingalgag twp leggitpdingl

13. FIG 15idkboftheaushed ¢raclads howanRFIG. vi.ew of a filling material disposed
in a shallow 10 trench as shown in FIG 14. FIG 16 shows an enlarged

vt er ol ardot A Ui Ron by Bh AL EEh slgre Pt THERARAA Ty b figp £ s

sect i onal %hmeIGvikw of a protrusion of the filling material as shown
in FIG 16. 15 FIG 18 shows a sectional schematic view of an internediate

layer of t IﬁGng‘éﬁl%vb ‘arb%bnorfa}‘ QM’ﬁ-,Ynatlg Iigw b9 aH10HS n?atér?a@ﬁ!is‘i’)@?éd RSl Vi ew

of an |nterrred ate | ayer conventional runway a holding |ayer forned
on the ¥nt éfeﬁlﬁfﬂﬁ%ﬁ}@"‘f"a‘?@ ?ﬁ‘r'}d a pavenment reinforcing fabric covering the
hol ding |l ayer. 20 FIG 20 shows a sectional schematic view of a reflective
crack for neEG. n6 ishews i Edlaged lsedtivhalofiew i acecordinjroossalklit formed betileen thizl

hovis & el g0 Rl BT BIPhE Srafl S Gley s IRhFh ks Formed on the

| ongi tudi n pansion Sent Invention. FIG 22 shows a

sectional schematic view of a waterproof rubber cloth covering the
FIG. 17 shows a sectional schematic view of a protrusion of the filling material as

shown in FIG. 16.

15  FIG. 18 shows a sectional schematic view of an intermediate layer of the conventional

runway.

FIG. 19 shows a sectional schematic view of an intermediate layer of the conventional
runway a holding layer formed on the intermediate layer, and a pavement reinforcing
fabric covering the holding layer.

20 FIG. 20 shows a sectional schematic view of a reflective crack formed in the surface
layer of the conventional runway.

FIG. 21 shows a sectional schematic view of a holding layer formed on the
longitudinal expansion slit of the present invention.

FIG. 22 shows a sectional schematic view of a waterproof rubber cloth covering the
25  holding layer as shown in FIG. 21.

FIG. 23 shows a sectional schematic view of an asphalt synthetic agent filling a
longitudinal expansion slit as shown in FIG. 22.

FIG. 24 shows a sectional schematic view of a horizontal expansion slit of the present
invention which is filled with an asphalt synthetic agent.
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25 hol ding layer as shown in FIG 21. FIG 23 shows a sectional schematic
view of an asphalt synthetic agent filling a |ongitudinal expansion slit
as shownwao o6 22. FIG 24 shows a sectional schematic PCERUS@I30237

hori zontal expansion slit of the present invention whichis filled with an
asphalt synthetic agent. 6 SUBSTI TUTE SHEET (RULE 26) WD 02/ 40806

PCT/ US00/ 3(FJIB}7 25F1bCi s&bional schsmatic eivew sbawmped skallomewesdtoviandgs forated! hyow
trench that t he checkers of the
present i nvcen %@X%%Etoﬂl{é%g@eg% é%{hgglcﬁe eu?r&aeﬁlgﬁw ew of a first

hol di ng | ayer that is formed on the shallow trench as shown in FIG 25. 5

FIG 27 is EHGséeshomnn setivaneschematiceviewindwi firgt holding dayes that iy omed apitks

cloth is dhsilas aenéastMBwhiih FiGhH ding | ayer as shown in FIG 26. FIG 28
s a sectional scherratl c view showi ng that a second holding |layer is fornmed

on the wat rubber cloth as sho n Fl Fl G

cecti ondl - SRR Isct vegif SBendRo iR RaE ek £ P P ERED 50

i nvention. dipBsed3én thedinst lmldmglayenaad slmsjnem@czéu ew of the shallow trench
containing the small matrix as shown in FIG 29. FIG 31 shows a sectional
schematic :

present i nv\@eﬁ’\?gn \?ﬁ%ﬁﬂﬁ%%ma% %14&%%%39%’[1&%@&6&1&?# %ﬁl(}:a?ér 13%{)nﬁ¥oxh G
32 shows ath@wtemrapf@bh@rrﬁé@ﬁh@wh@wmﬂéi I27sl its of t he surface | ayer of
the present invention and an asphalt synthetic agent covering the slits.
FIG 33 shaws. 2986wk anattichahsdminatic VietWoPh pkdfBrnsdd $rasIPnladWe6f fhe friRnt
present Jinvention and an asphalt concrete paV| ng the surface |ayer. FIG
34 showd a 3%63?]1 Bnal schematic view of the surface |ayer of the present
invention 20 containing a waterproof rubber cloth and an asphalt concrete
coveri ng t HEGna0 shpws afsectiariabecheolatic hvievDieT Aid &bl DEFSCRICP ToaMindkg Thidesmall

| NVENTI ON ‘I;H 2SR idvin 19hi ¢ agent of the present invention is prepared
by nelting a straig t asphalt and a blown asphalt in an appropriate ratio.
The asphal t Eg/nt hetic agent _ 25 of .the present inyention i s capable of
penet r at i orFIGn b shoyes %é?ﬁtlopﬁlr%@%%f@sv‘éw of amentermediate, faer ofghey Wéfagfﬂ}aﬁ’alte

cracks of tdrehd/resdn invieti@dtrhichQgpaviedaviasahahhals yhitheiciage@gent of the

15  FIG. 32 shows a sectional schematic view of all slits of the surface layer of the present
invention and an asphalt synthetic agent covering the slits.

FIG. 33 shows a sectional schematic view of the surface layer of the present invention
and an asphalt concrete paving the surface layer.

FIG. 34 shows a sectional schematic view of the surface layer of the present invention
20  containing a waterproof rubber cloth and an asphalt concrete covering the waterproof
rubber cloth.

DETAILED DESCRIPTION OF THE INVENTION

The asphalt synthetic agent of the present invention is prepared by melting a
straight asphalt and a blown asphalt in an appropriate ratio. The asphalt synthetic agent
25  of'the present invention is capable of penetration into the capillary bores of a matrix as
well as the surface cracks of the matrix. In addition, the asphalt synthetic agent of the
present invention has an excellent adhesion enabling the asphalt synthetic agent to hold
together the waterproof rubber cloth and the holding layer of the surface layer of a
runway. Furthermore, the asphalt synthetic agent of the present invention is resilient

30  and resistant to water, corrosion and wear.
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present invention has an excellent adhesion enabling the asphalt synthetic
agent to hold together the waterproof rubber cloth and the hol ding | ayer
of the swéaveshayer of a runway. Furthernore, the asphaPcT@gowdoes7i c agent
of the present invention is resilient 30 and resistant to water, corrosion
and wear. 7 SUBSTI TUTE SHEET (RULE 26) WD 02/40806 PCT/ US00/30137 The
process of theThe psoeats ofithe présent insendieniigrlesighal fo fuishn allslitssdfi the soffactd]e

surface | aX%fer%ff aﬁ%@iarne'rﬁﬁ'\%a HH&@&HHﬁﬂF&mS%P?& PééCtI‘hQ &fes#}xgg

process inv ea ed to
dry the sl istepandvhieh epbihtabe finishedaisitieptgd o dpothesliband maomn: up, thweplélam er,
;Qghz H f 2;3/ ;btoi?ést&f'ﬂﬁ‘e §gh}“hér§aﬂé?3th8ﬁ%ffdc% Q)fﬁ{él @I@W&Mé_lc_lﬁ&ezﬂé o%al Rbptbp %%Qfarélbﬁﬁten
heated fo oégﬁa& ARl e S o movis r@ﬁ ﬂy?her@@tleg 5@ é%filelsbe%té ove

i Et o the C?ﬁudel the yndledwb@ oftthe hk}ﬂlalilslyhthum a%ent 156 t8 Imdveiifitof the lcypitlatyl ldesm t h
t t t

nvent on ol PEah HieURds BB i ind e BOTRERP P pbdPuRrEHRLne

pr epar at or ypre¢espof the Ipuaz*est igventies cenptisais: wepdrategnite priextodhafirsh gtep gFhendi ng,

cl eani ng, Sp]- éitg 'éﬁol‘: Guck 1(1}5.| sﬁﬁsavﬁﬂ%eg)gb’av (ii §O %ﬁ#\ﬁi‘ﬁ%}e 'al%lcming,

expansi on | rst heated SUC at t sur
| ongi t d&i nate. expan5| on slit 11 is dry rapidly, and that the capillary
hol es of the slit 11 are opened up. The dry surface of the slit 11 is then

Ero%/i ge? wth As @mﬁ]m ﬁlﬂFﬁ@ quaﬂ‘fp?’a‘i Iongﬁﬁle?té@aﬁgmt g thht fihe i?@ﬁ%éa't@l 50 is
eat e (0] cau e.no S .Ltne aspna Sy n | C en 0O nove
o e s et Bt e, AR T e fnamigindt BB SV 518y FridSeaig MLk hor o
of the arcuapidlatyopoleprofighs slitl 31 afe bpmesll upt. T, dryaswifage sﬁctbeldhprlbcwbersl it
17, As ar | - . ' r As
Srouni o iRl Bl e S e hCaspoll Syl fbon@ e MM B0 1 hared

r ubber 1520 censstthe wlwmr@@qe}wh@t Q)’nthpﬁélaé%ﬁtt5@rt0 mowe infpithe siit sidg Wﬁlll 1144 with

a hot asphahd sif\batBRliwall 1 eﬁgca'éﬂ Woe§ Bf 1he a@u@lmpﬁc&ﬁeﬁpﬁs?@% 41@9% 0[5 Ot he
n I C .agen

slit 11, as shown ip FIG InI| e

and the hol¥fAgERRY BOESH a7 s ﬁag%ﬁt oldie SR 1R prafed, fthghoyuh i ¢

synthetic &yénei50' is securely attached to the holding surface 51 under
the circunstance of expansion and contraction of the runvvay due to 25 the

| t h
by the siit okgsholi ARG Plne bORiIHELPE ST prBefiod bulta SGRIEE ol Do
hol es @0 t Iedothraduadheredoherete Fhereaften ghe Fiell tsn@hlqdmtheﬂ h@tx@fah%lt eynthetic 11
and the secgpgt o9 OGRiRR isSlebd] with @ESpen top of the slit 11, as shown in FIG. 23.

In light of the asphalt synthetic agent 50’ and the holding surface 51 being made
of the same material, the asphalt synthetic agent 50’ is securely attached to the holding
surface 51 under the circumstance of expansion and contraction of the runway due to

25  the climatic changes. In addition, the holding surface 51 is secured in place by the slit
side wall 111, the slit bottom wall 112, and the capillary holes of the arcuate top
corners 113. The longitudinal expansion slit 11 and the second process slit 17 are
completely filled with the asphalt synthetic agents 50 and 50’ as well as the waterproof
rubber cloth 60. In other words, the longitudinal expansion slit 11 is made waterproof

30 in its entirety such that water can not find its way into the gradation layer A of the
runway, thereby preventing the formation of a void Al in the gradation layer A. As a
result, the surface layer 10 of the runway is free of a pothole 19. The pothole 19 is
further averted by the holding surface 51 which covers the arcuate top corners 113 of
the slit 11.

35 As shown in FIG. 24, the process of the present invention is sued to finish a
horizontal expansion slit 13 of the surface layer 10 of the runway, The process
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conpletely filled with the asphalt synthetic agents 50 and 50' as well as
the wat erproof rubber cloth 60. In other words, the |ongitudi nal expansion
slit 11 iwonmdsosat erproof 30 in its entirety such that weceusaaoiirot find
its way into the gradation layer A of the runway, thereby preventing the
formation of a void Al in the gradation layer AL As a result, the surface
| ayer 10 ofcontpeisesuntiesy siep ifi méhichothe aurfadehudltiee A@rizontad epprnkoineslid 93 isheatedr t her

ted b i f ' : 113
of ' the of i TRt ROaktto AR uB hnatifihe? RES SeUIETE HER) QR oRToPRS
i nventi on ihorigoetal expansion skt 13 isiben prowided vaftpareiting X) of arr_@pgaﬂt syishetir f ace

|l ayer 10 ofgobiye The'RY¥EMe SO hBAES BSSausSthe WRstddulddlds thbEphak RiAiket?OageMo
02/ 40806 PCT/ US00/ 3 ur face of the

137 conprj ses first ste ht
hori zonPal HseHaiuhelf ﬁldfgfqultl?rﬂeéﬁ%aht hogtogy ygllhgﬁﬂetccamé a?)hﬁolteﬁo Bn up
the capill azdlfguakwﬂop_%oﬁferd 183 sflthé slk3A3, _a'ﬂdﬁa giiidle slﬁt_rmﬂgaébfy rEhﬂtin@ﬁLberﬁﬁti@i
expansi on s t . 1S then r | gded,. W t a at i Q an. aAs al t
SaPehet Pe b hgtdingrRED P BHEBORuE hiteds S1ob Bh BoRle BB 2 Maletnspof, e
asphal t synublrichtihgenthdred Srevitd.fHisalyi thediotinentsl dxpassiateslivelBlis fifed withe s| i t
bot t om wal lhgjcgﬁvélﬁl;tggntg?tﬁ Aglegf yo’h%ﬁg i9fevbiRGith a{e(‘o;&gﬁ fogtcﬁﬂh&mm@r s 133 of the

slit 13, an thereby resulting rmmat1on of a hol ding
surface 51. The holding surface 51 s then prqvided with a waterproof
rubber 18l ot h GEh%Hﬁ@F’éBtSthéLf‘eEO@gﬁﬂlﬁ%llquﬁnsﬁ%ﬂﬁdﬂi%%%h%%%s%%ﬂ%qﬂi t 13

is filled }@ﬁt E:a &rei ﬁl@hti%fb.pli@ t#iﬁ%éb‘oh,eﬂieﬁva%&eé%n M'ﬁnldviffsi Wiy irfto klfe/gzladxﬁdrh t he
open top of t sl i . e treat.oents of t ongi t udi nal , expansi on
SPFE 117 andte: Fiarthe Botizantad epshnsioB A B 145 Stpstif dhe GBFQibes By
reason, the wad al. bethe noanfimadhe serfavayayentl 6 of the rgnwakaisifose oflagpthiolA19.0 a t he
hori zontal expansion slit 13. As a result, the gradation layer Ais free of

avoid Al. In ah Wmﬂgéﬁ%ﬁ _tlgééﬁl%t@tfhsg of fﬁé‘é{resjegt f#'nfv? i 4 eliSo bfege Of @

pot hol e 19. As shown iIn process o e present I1nvention is

enpl oydd t & wuirfage cragk 14 ofitheawalaeq ligrr 100f e rupway (hegracesy studes adfist he
runway. Thedy RCRERh IR chéRersal 4 bf Bilo 16ieRRding WésCHF thBaushes kel 144arf two

| ongi tudi nal sides.of th f 14’ ided with I

It 141, piendes v o efiepdin Ar Therdiites e phioe G hise el Batcald noen

t he two sl drtegensthe ttevo Isfehdessslite 1V édrdénmvied tonfarns hashhlbow tireacic h42 42vingw ng a
i dt h and . | ' . i1 4 ted t

dry 1te si quogpilts oy TOR Y LERE 1S, iGeyBh BREEE  IERELE Id e e o fo

capi | | @0y hwlbsslUf anfdostiaa well 142t eandHolopen uphie slapidlariaholes of the ghedlovhe

bot t om wal It JdR"142fTHGdSHALY W bh&Rfebolhd WAIE 143 NERLPERNb AN 12 Bre

coating 50 of an halt synthefic_agent. The coatin 0 is _then .
g tgen provile eg v?ith a c%attmg gO of ait asphalt synthetcl)c aglgen’ctJ. "?he cI:oatmg 5% is then

heated to cause the molecules of the asphalt synthetic agent to diffuse into the side
walls 141°, the bottom wall 142’ the capillary holes of the shallow trench 142, and

25  the surface crack 14’ thereby resulting in formation of a first holding surface 52. The
first holding surface 52 is then provided with a waterproof rubber cloth 60 attached
thereto. The waterproof rubber cloth 60 is coated with the asphalt synthetic agent 50
such that a second holding surface 53 is formed on the waterproof rubber cloth 60, as
shown is FIG. 28.

30 A small matrix 70 is preformed such that the small matrix 70 is corresponding in
volume to the shallow trench 142. The small matrix 70 is heated to open up the
capillary holes of the surfaces of the small matrix 70. Thereafter, the small matrix 70 is
treated in such a way that the capillary holes of the small matrix 70 are filled with the
asphalt synthetic agent 50, as shown in FIG. 29.

35 Before the small matrix 70 is inserted into the shallow trench 142, the surfaces of
the small matrix 70 and the second holding surface 53 of the shallow trench 142 are
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heated to cause the nol ecul es of the asphalt synthetic agent to diffuse
into the side walls 141', the bottomwall 142', the capillary holes of the
shal | ow twenoknstel2, and 25 the surface crack 14' thereby peBukM/30¢37 n
formation of a first holding surface 52. The first holding surface 52 is
then provided wth a waterproof rubber cloth 60 attached thereto. The

wat er pr oof leateleThe braalh néfirix 0 dodispobediin bhet $hallawpthaich 149 rsutlethat thegemtl]l 50

such that g,366¢00qs E%%@%hé@g{ﬁggseigg@ l{dﬁ{rggﬁﬁgfaQé‘%% sHEW g&’ﬁﬁ?f;or i

cloth 60, as  shown'iI's rx I'sS prefornmed such that
the small matrix 70 is corresponding in volume tg the shallow trench 142.

The smal | mat r Indight of shewsphalt syrshesiseagenipd G pfethe smgllmatriy 7R dieing igentigabto
tsur f ?CSS' ofthé b%hﬁlmiyﬁthts% féétﬁﬁ 30 ofTHblet{e@&fd KBldink fsagﬁdtsmgij, tﬁ@lﬁﬂlhhll( ntia@:_ﬂ s(% (i)s

reated _1 n.s a Y. a C ar oles O e . sha matr. X ar e
e i ¢ erd ectudtha plae iy et RliayaiincbOLE5 5 BRE o Sipts mate L Saat or o
t he smal | natimately/Reld dyiths egcoad hohling surface 3] thewby rpeencntitg Zhe sohwd]l matifxaces
of the s I AP ' u ce 53 of the shall ow
Ot ench 145 10 o gl A0 %E’%&éﬁ%? %Eﬂ‘ﬁ% 2 06 et/ Usoo) 30159
heated, The small matrix 70 is disposed in the shallow trench 142 such that
the smal | mat Thiimpolensof theiffing matesial 0 fytting eukelcihaseemidairpesss shitf cef 53,

as shown i nyEtLSavedtondl PudddNbs Alusirited 38 PGS t16530 e ldhk bR avele®@by tlte
smal | qﬁtrlx 70 b entical to the asphalt synthetic agent 50 of the

Ing id
second ‘ol ARATFSE ff}‘ﬁg’éesB@,mY‘ﬂ’é‘ogrrall matrix 70 is 5 held securely in place
in the shallow trench 142 such that the small matrix 70 is intimately held

by the second AslilliasngtesilinfEIGS. 33,34 hgredeys pf thegpreseny intvieatiamndl dmphayed o 70

; ) - f f | : : i j f
the 11111 ng el pantelte @06 d 8, THE Lot SERE i thg 1EORPGLACT
convent i onapprapmakgythickaess|of thy susfacellayer H), tisretipregwliting m ag smerpeediatelayerver t ed

by the 10 1y ogkieh iCthed PRVRIASAN a LaWBBS0 YR an ASpHalt!sythERE ggkn{,ras Ehéem i31- 34,
a process of the present invention i s € oye ui | d the surface

ayer 8 off 1o Dhiapi G iheaic ucibitgl Ths Tglemles RS theptbalt syhgl agent

appr opri at eftihe oagss S0fdiffie Hus ieC Capildargrholél, of fiRr alafhceeshhlli Silgs of tian

ek e 102 B oD RS R SO0, SR

such that tihéIGoB2dbest bé noteé hersghat! the asphinh syntbetagegant alsd diffiesses ouo ity 50

0 Lioe | ol SR b futhesr ok blars elaglbe pidih d1800

54, as 2howlding surface 54 is then paved with an asphalt concrete 30 having an appropriate
thickness and conforming to the runway specifications, as illustrated in FIG. 33. The
holding surfaces 54 of the longitudinal expansion slit 11, the guide slit 12, the
horizontal expansion slit 13, the second process slit 17, and the through slit 18 are
provided with a waterproof rubber cloth 60 attached thereto, as shown in FIG. 34.

25  When all the slits of the runway are exerted on by the reaction force of an airplane or
heavy-duty vehicle, or by a vertical internal stress brought about by the climatic
changes, the slits are capable of converting the vertical internal stress into a horizontal
action force, thanks to the holding surface 54 and the waterproof rubber cloth 60. As a
result, the new surface layer 10’ is free of the reflective slit, In addition, the holding

30 surface 54 and the waterproof rubber cloth 60 serve to prevent the water “W” from
finding its way into the gradation layer A of the runway. The new surface layer 10’ of
the runway does not cave in. In view of the lack of the voids in the gradation layer A of
the runway, the new surface layer 10’ of the runway is immune from pothole.

The processes of the present invention described above are equally applicable to
35 taxiway, apron, hangar, highway, bridge surface, and the like.
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in FIG 32. It nmust be noted here that the asphalt synthetic agent al so
diffuses into the capillary holes of the surfaces of the second process
slit 17 amaor/ksod hr ough slit 18. The 20 hol di ng surface SHECT/@StuBdm37paved

wi th an asphalt concrete 30 having an appropriate thickness and conform ng
to the runway specifications, as illustrated in FIG 33. The holding

surfaces 547§@Eﬂtfsec gﬁgﬁ' P;@'.nal expansion slit 11, the guide slit 12, the
expan5|d% sl 3

hori zont al , the second process slit 17, and the through
slit 18 are provided with a waterproof rubber cloth 60 attached thereto,

as shown i nl-FI &praeess oy fgighingslits oha surfpcedayy of ga aprplenayumyay, sad PFEson by
the reacti QRnipisihg tRé steps g :r pl ane or  heavy-duty vehicle, or by a vertical
internal stress brought about by the climatic changes, the slits are

capabl e of conyvert.i the vertical .internal .stress int hori zont al

action force, {ﬁahﬁi}g’tgo&’f’ I‘?}ﬁ{’ﬁﬂ %‘f‘h@lns?ﬁﬁ%é‘érf%c& EA Wﬁéa?ﬁgtﬂéer ¥ ofgbeber
cloth 66. At rapidbudried, ainbthatvapdiary holes boshe sufite dafshd slsarodpenbédupef | ecti ve
slit, In addition, the holding 30 surface 54 and t he waterproof rubber

cloth 60 serveho pre¥iaRknd Qf WaERE of'\the siCWithd BOliAG dilah ¥@Walt By Rnédte
gradati on Iaye@Apg(g tlﬁg run%y. The0 ne?/vssluﬂace%lygr 10 X%fa t%e runway
does not caAgenEanrd | n view of the lack of the voids in the gradation |ayer A
of the runway, the new surface |ayer 10 of the runway is inmune from

pot Ihol e.bI The p(3)draHgs thef cdaﬁﬁgl%%ﬁtﬁd&tthb ﬁﬂcﬂﬁddléhsnoid&ﬁ(}fsblzmdsy&bhﬁ}ﬁe apeft fagualhl y
applicable to 35.t.axi. apr.en n i (1 dge surface, and the
"Phe. 30 CsupsT! HifECapRse ERify ?8%5&%{}{929}15{8%\,\%%&%%}%800/ 30137 WHAT IS
CLAIMED I'S: 1. A process for finishing slits of a surface |ayer of an

ai rpl anéd r thwash, preedss foriidghang sligewpeisuifeny loyes oftas parplane rugwiyy, hetecitedint he
surface of #uig] it fkhdrNGmPHIRCE prYBGtoPY Glep! PREr 1180 WhaGs Wherbthif the Silt

is rapidly dried, and th |ary holes of the surface of the slit are

t capil
opened up; Rroargpeisten Wﬁﬁ’@ﬁ%ﬁﬂﬁwﬁ& ferpQying, grinding) ¢leanipg, ¥t coating of an
asphalt synthetic agent; and (3) heating the coating to cause the
hrm: ecul ]?s ﬁa‘ thq)fraeqskl&]l:ﬁﬁmgs&ﬁﬁ%eﬁtb @fagemcetlayerdiffahuﬁglainamw&yeagﬁemlitbd ar yf
ol es of t .surface of -t Slit. 10 .2 .. A process r £1nishi sli of a
surface | ayczarlmo;’ ARCE f;;(Faferilmelghrn&%v‘%\llalyflgl sdlr}aécelxﬁée:nﬁqnnglﬂc?fia? rgﬁlr%%eg g}!?rhéeftr ah
conpr i sliSng arptane panwayn s3id pregespednyrising thheteps ef: (a) whereby t he
preparatory step includes slit-saw ng, renoving, grinding, cleaning, etc.

3. Apr ?CSS_S f ac) fbAtnp e QuiFhdel & tBE 1dhgRtihACKphAIG s1ffsudi it fRl APBcd gvay,
as recite tixer‘,] longitudinal expansion slit is rapidly dried, and that capillary holes of the surface of

the longitudinal expansion slit are opened up;

(2¢) providing the dry surface of the longitudinal expansion slit with a coating of
20  an asphalt synthetic agent;

(3¢) heating the coating to cause the molecules of the asphalt synthetic agent to
diffuse into the capillary holes of side walls, bottom wall and arcuate top corners of the
longitudinal expansion slit, and into a second process slit, thereby resulting in
formation of a holding surface;

25 (4¢) providing the holding surface with a waterproof rubber cloth attached thereto;
and

(5¢) filling the longitudinal expansion slit with a hot asphalt synthetic agent such
that the hot asphalt synthetic agent is level with the open top of the longitudinal

expansion slit.

30 4. A process for finishing slits of a surface layer of an airplane runway, as recited in

11
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claim1l, wherein for finishing a |ongitudinal expansion slit of a surface

| ayer of an 15 airplane runway, said process conprising the steps of

(1c) heatweg2adses surface of the |ongitudi nal expansi on slpPCT/Es@Boiirat t he
surface of the longitudinal expansion slit is rapidly dried, and that
capillary holes of the surface of the |ongitudinal expansion slit are
opened up; d#&m) 1pwheieiti figr fihishidgya dorifantd edpaddien lshingf audirfasd 1Epeparfisinon
slit with g; i . spha i€ agent; (3c) heating the
coating toaac 3"‘?8r{‘]‘%‘éﬂw%?‘ég’ﬁ‘?%?a%#“%‘ﬁge“gzt}s{%%ﬁ%bfgym hetic agent to diffuse
into the capillary holes of side walls, bottomwall and_ arcuate top corners
of the |ongit{d) heatingcihssyrfase of the hogigentphexpansign sbihohribelcths surfpge of

t her eby resté hbfighnitd) expsiei d1@fs Rlpidy aabdli g tﬁatrd‘a?n@fy RSled 4EtheRuMYEbMNY t he
roof rubber cloth attached thereto; and (5c)

hol di ng surLa e.v(\n)P%Pg a Watergl g

filling>t hef BHFMI eRRANSIORSHhTE ARG YP wi t h a hot asphalt synthetic agent
such that the hot asphalt synthetic agent is |level with the open top of

t he | ongit udi n@d) peospding itlendry Isitface3dr the hdxizomtat esgankion sfit witb kicogting offia of a
surface | ay, AR al.r ne runway, as recited in 11 SUBSTI TUTE SHEET
(RULE 26) \/ﬁ]ﬂ)@;%‘ﬁ@hﬁ%‘?usom 30137 claim1, wherein for finishing a

hori zontal expansion slit of a surface |layer of an airplane runway, said
process conpri Sddeating the cpating to causeisheaglerwgs oh thesasphalt synsheticragent to

hori zont al @&FR@NRIOMe ShpillargUolestofdide tWifis Shbtforf ®alland hitGatdabp Esiémlof the
expansi_qn ;{9:“1 i S rapi I% ldr|e ,.and that ca |Illtar %Ol es . of Ihfﬁ surface of
5 the HOri ZWRFAMALRPANLPY At PRY Ity & S é’do‘i?gs,smﬂgéf Y SeTm g IREngH]p
surface of dffachoiding mofidce] expansion slit with a coating of an asphalt
synthetic agent; (3d) heating the coating to cause the nol ecul es of the
asphalt synt hep4 k: QL I 1 wal | s,
bott om wal | angidztp g(ﬂg%g ?%phogég%%gﬁadgﬁ &ie%%gﬂﬂgﬁuggé&%hgﬁ%%g%%&g lit,
and into a @dcond process slit, thereby resulting in fornation of a

hol di ng surface; (4d) providing the holding surface with a wat er proof
rubber cloth atydyeinesh tHechkcizontal axhnkiofl)slif inlithi N 8ot BPhiIo syRBGiRIgeRK BEIKST ON

shit \MltSh athg}OEheaﬁ&hgslpthaﬁ ys@%&l%hé Cag% epst level” r\}vith the open top of the horizontal

expansion slit.

5. A process for finishing slits of a surface layer of an airplane runway, as recited in
claim 1, wherein for finishing a surface crack of a surface layer of an airplane runway,
said process comprising the steps of:

20 (le) forming two slender slits extending along two longitudinal sides of the
surface crack and removing a portion of the surface layer located between the two
slender slits, thereby resulting in formation of a shallow trench having a width and a
depth whereby the shallow trench is cleaned;

(2e) heating the shallow trench such that side walls and bottom wall of the |
25  shallow trench are dried, and that capillary holes of the side walls and the bottom wall
of the shallow trench are opened up;

(3e) providing the dry side walls and the dry bottom wall of the shallow trench
with a coating of an asphalt synthetic agent;

(4e) heating the coating to cause the molecules of the asphalt synthetic agent to
30 diffuse into the capillary holes of the side walls and the bottom wall of the shallow
trench, and the surface crack, thereby resulting in formation of a first holding surface;

12
SUBSTITUTE SHEET (RULE 26)



15 that the hot asphalt synthetic agent is level with the open top of the
hori zontal expansion slit. 5. A process for finishing slits of a surface
| ayer of vamoziaspé ane runway, as recited in claiml, where¢vubar3oidmi shing
a surface crack of a surface layer of an airplane runway, said process
conprising the steps of 20 (le) formng two slender slits extendi ng al ong
two | ongi t udi ni@e) pravidingfthe fiest heldidgmeface acikh andaterpronfirigbea chathtattachedf t he
surface Ia){g regoocat ed between the two slender slits, thereby resulting in
formati on of a shallow trench having a wwdth and a depth whereby the

shal low trench is cleaned; (2e) heating the shallow trench such that side
wal | s and bot t %) Reavidiag theavaterproof sphbsy dothrrfhtharfirsuholding suifpce it 2

capi | lary heh@s of ahh@sgghwesymlleﬁ@_ag&ﬂ, i@ eRPtésafnsaln forffatibRershakésh
i

trench are opened ; e) providing the dry side walls and the dry bottom
wal | of gt hehogﬁ%g f"g%%ﬁo Q%WEWWﬂngquféﬁf%g of an asphalt synthetic agent;

(4e) heating the coating to cause the nol ecules of the asphalt synthetic
agent to 30 d(7ej psparing @ tatix agidlliaryolinobas the shhkowitdencheduch thatd thehe

bot t N t , t
Cosulti g isifipes BERMRs HeRREHS, oyl B SIBIIAP ok R e sREREDYE e
(RULE 26) Woitgz/ awbdet plor cagiay3gales of e yurfice\ofdtha gnata gre diflednhwithiaig

surface w talgppaltv@;ﬁréggg%ém-rdﬁgber cloth attached thereto; (6e) providing

the waterproof rubber cToth of the first holding surface with a coating of

an asphalt synthetic. agent, there resulting.in formatign qf .a second 5
hol di ng{%sur f acéﬂegheaﬁwg ﬁ}ﬁt@?tﬁ?(o%‘f)illl?bﬁépni IhBﬁll‘,’g @"Fg cew%ﬁ}% q’r?'blo‘é( B x
equal in vdlefore theomathie is haskttedinte thechaldawe brehdhain sublea fashidnatbat thé niatvex mat ri x
is heated t.0. capllidan of the surface of the matrix, and
t hat the cé%ﬁlrﬁﬁtgg'yﬁég%f) g‘egggérlﬁle}%%%‘l#g%@&c?f the matrix are filled with an

asphalt synthetic agent;_ and 10 (8e) heating the natrix and the second
hol di ng surf acd rspceshiordinishinglits ehe Rurfacsdayer of emairphane ryoway, anieeiteetd i nt o

the shal | owldifnen) Ghhekdin FdiCinishih@ s Ri@ce dtadk SMEsUFRCE ayet 8F ar Alkpl1ARS Rinwahel d by
the secqond hol ding surface. rocess for finishing slits of a surface

6. Ap
| ayer artaid Feess EOPPIstRS thestePf Qi ted in claim 2, wherein for finishing
a surface crack of a surface |ayer of an airplane runway,
(1e) forming two slender slits extending along two longitudinal sides of the

surface crack and removing a portion of the surface layer located between the two
slender slits, thereby resulting in formation of a shallow trench having a width and a
depth whereby the shallow trench is cleaned;

20 (2e) heating the shallow trench such that side walls and bottom wall of the
shallow trench are dried, and that capillary holes of the side walls and the bottom wall
of the shallow trench are opened up;

(3e) providing the dry side walls and the dry bottom wall of the shallow trench
with a coating of an asphalt synthetic agent;

25 (4e) heating the coating to cause the molecules of the asphalt synthetic agent to
diffuse into the capillary holes of the side walls and the bottom wall of the shallow
trench, and the surface crack, thereby resulting in formation of a first holding surface;

(5e) providing the first holding surface with a waterproof rubber cloth attached
thereto;

30 (6e) providing the waterproof rubber cloth of the first holding surface with a
coating of an asphalt synthetic agent, thereby resulting in formation of a second
holding surface on the waterproof rubber cloth;

13
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15 said process conprising the steps of (le) formng two slender slits
extendi ng along two | ongitudinal sides of the surface crack and renoving a
portion o¥Oootiessaurface | ayer | ocated between the two sl endBUSENI0NZT,
thereby resulting in formation of a shallow trench having a width and a
dept h whereby the shallow trench is cleaned; 20 (2e) heating the shall ow
trench such th@k) preaparingld maaind ehyadlt ianvalaink tof thehshallsWwadrémly suchnibht alie

dried, and il 0. i . t Q of
the shal | ow B?éeengﬁﬁlgr llé&{(%(e{r%gﬂlde%ﬁe& {O( é%% r g\% Wﬁ%ﬁ{' ﬁ@ijegré}e%h?cfg% p’glﬂléend t he
dry bott ommatfik, afd thes therappillaryt helasief the surfacecefathengatoix ane fldgshwiith an

synthetic ageml sydhefif@edienid Ng the coating to cause the nolecules of the
asphalt syntheti¢ agent to diffuse into the capillary holes of the side

wal I s and the hottom wal.l of the al l ow ,trench, d the surface crack,
et aby 3 esul ¢ {48) MEARo ear 14 2% peced totdine udtier aE B HlpSe KEUet ng
the first hefde g satiixas tnsaitédingo et shajdow ofenciuinosaich alfashioathhveshb exhtrik fer et o;
30 (6e) praqyidi h e 0 ubbe |l oth of the first hol ding surface
with a coe{%{":"ﬁétgg?ﬁeé%b sﬁhaep‘§n(§l§/°r%§lﬁg?'fllrga°%gent, thereby resulting in
formati on of a second holding surface on the waterproof rubber cloth; 13
SUBSTI TUTE BHEEProgess. fordgyishng olits 968 cerfretrissod a8 easirne (ryayp pepsitehin a
Matrix equaliaibn1 Vahedh iR debgildhalal éﬁ}f'{l‘aké eAeP of Waaitphae ﬁljﬁ%/aiuﬁeﬁ@?)?oéﬁgs the
e

matrix is heated to open up the capillary holes of the surface of t

mat ri x,10anfoppgsingythe g’-ﬁbﬁ‘i’tl?ary hol es of the surface of the matrix are
filled wth an asphalt synthetic agent; and 5 (8e) heating the matrix and
t he second hol @ifhgemovihgce poddetehmineti athicknessr efntiie sibfcerleydrhef tiet rimways

i nserted iqhée}ﬁw%ﬁlpﬁéIigﬁr&%ﬁg]ﬁgf%?in%}&gd teflgfé}i on that the nmatrix is

intimately secon ng surtace. 7. A process for finishing
slits of a surface |layer of an airplane runway, as recited in claiml,
wherein for re@i Pamwngng the intesmediptgylayer g¥ithacagting phaeasphialiayntheis agepk ocess
10 conprising the steps of (11) renoving a predeterm ned thickness of the
surface |ayer h%irgggzl%ﬁatingt REERIBY tHeblebnlog of thef phatt kpithéfc adent to

:aﬂt :; gﬁ : ? t %{%ﬁg o 0@&) (;I;lgé/ o ghg%urt aces of Eﬂ? glrlrc%%lf teesulrfg.gega fayg\fi cgfh[hg rlfn(\);s(;%a:[y,l ng of
thereby resulting in formation of a holding surface; and

(4f) paving the holding surface with an asphalt concrete of a thickness and
conforming to specifications of a runway.

8. A process for finishing slits of a surface layer of an airplane runway, as recited in
20  claim 2, wherein for rebuilding a surface layer of an airplane runway, said process
comprising the steps of:

(1f) removing a predetermined thickness of the surface layer of the runway,
thereby resulting in formation of an intermediate layer;

(2f) providing the intermediate layer with a coating of an asphalt synthetic agent;

25 (3f) heating the coating to cause the molecules of the asphalt synthetic agent to
diffuse into capillary holes of the surfaces of all slits of the surface layer of the runway,
thereby resulting in formation of a holding surface; and

(4f) paving the holding surface with an asphalt concrete of a thickness and
conforming to specifications of a runway.

30 9. A process for finishing slits of a surface layer of an airplane runway, as recited in
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(3f) heating the coating to cause the nol ecul es of the asphalt synthetic
agent to 15 diffuse into capillary holes of the surfaces of all slits of

t he surf aveot/enges of the runway, thereby resulting in forPapUSB@mBI7 a

hol di ng surface; and (4f) paving the holding surface with an asphalt
concrete of a thickness and conformng to specifications of a runway. 8. A
process f orcldimn?,sWwherginsdaid holdingasiatace adehd atgpr(30fis provadadpivithe watewayof as
recited inm@@er%lo%ﬁ%&che&"ﬂ%@&i).n for rebuilding a surface layer of an

ai rpl ane runway, salrd process conprising the steps of. (1f) renoving a
predeterm ned thickness of the surface |ayer of the runway, thereby,.

resul ting il f Arbragessfordinighing slits ofre ghdace lpysy of an arplang rygvay mgrqcﬁ@y in

i nt er medi at@ailna,efhdeinNsadd GORIAE Sirfilce BT tRS @d@?'(?f) Sy prdhiedddcwati eMvaterptof 3 )
heati ng .t he oatln]g to c& se the nol ecul es of the asphalt synthetic agent
to difPusdUPhfr §loth aftaqhs ?i‘qrﬁ?es of the surfaces of all slits of the
surface | ayer of the runway, thereby resulting in formation of a hol di ng
surface; and. (Alprogay forditistengelitsiofig ssufadedeyer wif th agrplaas plrabdy, eorecited m of a
thi ckness afd oCORMY Midfh  GuRRER sHCADhAN Syithetft BV forildbr £ REGRESS
for finishing slits of a surtface layer o 3h al rplfane runway, as recited in
14 SUBSTI RerlSmgEblowuesplpd) WO 02/ 40806 PCT/ US00/ 30137 claim 7, wherein
said holding surface of the step (3f) is provided with a waterproof rubber
cloth attached thereto. 10. A process for finishing slits of a surface

| ayer of an airplane runway, as recited in claim@8, wherein said holding
surface of the step (3f) is provided with a waterproof 5 rubber cloth
attached thereto. 11. A process for finishing slits of a surface | ayer of
an airplane runway, as recited in one of clains 1 to 10 , wherein said
asphalt synthetic agent is forned of a straight asphalt and a bl own
asphalt. 15 SUBSTI TUTE SHEET (RULE 26)
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