14 OCTOBER 2003 WD 00/ 61976 PCT/ US00/ 09716 1 POST- TENSI ON ANCHOR SEAL CAP
TECHNI CAL FI ELD OF THE | NVENTI ON The present invention rﬂ@@ﬂ?ﬁﬁl’ﬂf@ﬁ al
to concrete tensioning apparatus, and nore particularly to nethods and
apparatus for environnentally sealing tendons anchored to an anchor plate.
10 CROSS REFERENCE TO RELATED APPLI CATI ONS This application clains priority
to U S. PFOIOSIBRal Patent Application Serial No. 60/ 1POI/USpY/09Re | ed April
14, 1999. 14 OCTOBER 2003 WO 00161976 1PCTI US00/ 09716 2 BACKGROUND OF THE
I NVENTI ON Vari ous techni ques exist for placing concrete slabs, floors,
beans, and the like, under a tension to thereby strengthen the structure.
The placenent of a tension assenbly in concrete is well known in
connection with concrete slabs, such as are used for highways, bridges, 5
fl oors and foundations. A popul ar post-tensioning technique is to support
or otherwi se suspend extruded plastic tubes or sheathes with greased
tendons therein at |ocati } of the concrete sl ab,
when poured. The dead endﬂ?ﬁreac Slﬁﬁﬁ%ﬁgﬁgﬁgzg in an anchor plate at
the factory by the conventional use of a pair of wedges. The live or
stressing end of the tendons are not anchored at this tine. Then, the
concrete is poured 10 around the tendon assenblies. After the concrete has
been allowed a sufficient tine to cure, the tendons are stretched to
t hereby place the concrete slab in conpression. Each tendon is stretched
agai nst tTECHBMCAZNHFLIEOF THE INFENIRON hen a set of wedges are wedged
between the tendon and the anchor plafe, thereby I I.n onin a
t enst oned st at'lg]_e pﬁeﬁ%n% Apvention r?]ﬁ%sm gegcralt 15 conicrstt %ngﬁoﬁgagﬂpa&mts,hﬁdﬁr?&g
particularly to methods and apparatus for environmentally sealing tendons anchored to an

anchor plate.
10 CROSS REFERENCE TO RELATED APPLICATIONS

This application claims priority to U.S. Provisional Patent Applipation Serial No.
60/129,259, filed April 14, 1999.



tendon that extends beyond the concrete sidewall is then cut by a torch, a
saw bl ade, shears or 15 other neans. In order to protect g‘h he
t endon where wedged to the respective anchor plates, th'leje'(teia(%)z§§ pgé?éet
formed in the concrete is grouted in an attenpt to environnentally seal

t he sanme. WIVEI6he grouting techni que may be effecti ve PCA/USEVOIFHI6N
situations, it is not suitable in othep situations. For exanple, the grout
and concrete material itself is not entirely inpervious to noisture,

t hereby all owi ng sone degree of npisture to 20 deteriorate the wedgi ng
connection to the tendon. Should such connection deteriorate over tine, it
i s possi bl BACKGROHNDOFIIHE INKENIdONe on the tendon lets go, thereby

rel easing the tension in the cable. The significant advantage gained from
the tensioned structure is then |lost. Should one or nore of the tendons
becone r el easedVdrivasterinques psistdorplagigopsrefetsiabg dlodrs, beatns,lad khedike, wideri t i s

difficult to determ ne en, a tendopn | ases,its tepsion. 25 |l.n ot her

S tunt | onsh Bafif s einG heARPRe. PRES skt SEF efion S3ernlly RSTHRE ¢
ext ends t his&ellnbRe irCantéctibe with chgerdiesiehs| fuch adjre esdiferhighvays beiligys, pl at e
having nmul tiplé anchqr devices is utilized at each end of the nultiple

tendon asskest yrdfguadationsy v RAPYIAr pest-iensicying ferlrtqved s o SYPPAT TR Scr et e
structure. s&ﬁenmﬁgw R ALY %ﬁ%%%@ein%t 1¥edtioRdiBatd| astic

caps have been devised by those skilled I'n the art to provide an

envi r onnendeine iegentgy efithe epacigissiabevypengroured e Thedesd engofzach tepdparignghored
preventi ng:.mi t.am r ToJar! LNt ct with
t he tendonmg!lrilélﬁ (\E/\%(% g%gﬁg%#ﬁﬁg%ﬁ g?eﬁﬁéﬁﬁu{eﬁgggg‘gﬁ%‘o%ggg,ﬁaeq@gg i's

att enpt ed stesdme endhif éhedendons sre ot anbleraiad tihaiimanThenjthe aoncletrispbatd. 5 The

t ti ' i cal ti f. the. pl asti to the
e df o PR SR RE e ssichufhel "R A Boa RARE e nfia p ifichenfithe o (80 1© 1€
icgnfsi gg{g]{t}hﬁg&d o ﬁiﬁm&mﬁtﬁimﬁgﬁ}qgrticu?ﬁ?e??ﬁ?m of anigﬂgfﬂmlt?tdgnﬁip that
Si il ar prﬂfﬂ“g‘ﬁ‘a%5??%"“?g‘@?ﬁ’f"ﬂ‘i“‘?“&&’tl&ﬁ?’ﬁﬂd&ﬁﬂaééé’??”ﬁ%geéﬁwﬁ?ﬂﬁ dH§ Hfves to

the back tendon and the anchor plate, thereby leaving the tendon in a tensioned state. The end of the

tendon that extends beyond the concrete sidewall is then cut by a torch, a saw blade, shears or

15 other means. In order to protect both ends of the tendon where wedged to the respective
anchor plates, the tapered pocket formed in the concrete is grouted in an attempt to
environmentally seal the same. While the grouting technique may be effective in certain
situations, it is not suitable in other situations. For example, the grout and concrete materiai
itself is not entirely impervious to moisture, thereby allowing some degree of moisture to

20 deteriorate the wedging connection to the tendon. Should such connection deteriorate over
time, it is possible that the grip of the wedge on the tendon lets go, thereby releasing the
tension in the cable. The significant advantage gained from the tensioned structure is then
lost. Should one or more of the tendons become released from its tensioned state, it would

not be kiown as it is difficult fo determine when a tendon loses its tension.

25 In other situations, multiple tensions are run through a metal or plastic duct that
extends through the concrete to be held in compression. An anchor plate having multiple
anchor devices is utilized at each end of the multiple tendon assembly to thereby provide a

combined tension in the concrete structure.



10 side of the anchor plates. The connecting tubes provide an interface
between the plastic cable sheath and the anchor plate. T it | hi s
has been acconplished by formng the mating end of the L??ngﬂgsn%%%%| ng
tube so that it is friction fit over the base portion of the anchor plate.
Thi s neit NpWf@d%%s a noi sture seal nor a secure engagemEAT/USHNOPHE nat ed
parts. Rather, the connecting tube cagp be inadvertently pulled away from
the anchor plate, there by allowing 15 wet cement to enter into the
assenbly. |t carbgs S8R chfddavdbdes ehifNivg ifost Qlilldin @RthriGaBrdvielan Pr OVi des a
high quality seal to the tendon end and tendon wedge connection. Another
need exi st@viregmental seal ovesheropen ensdnf sherrpehor plats, thsreby Reeventing imoigture and

conf i gur at §i Beal¥EnB BEAYVorBARE o ASTHIHE 1RIER yRlled DindcBBIOR ait of
connection. Another need exists for a cost eftective seal cap that is

easi | y i nsthedeleadicapach seiltihat@fapitddtto be achidved betweéenthdiend cap enfl thx ischer fflate. .a cost

effective j.echnique for fixing the,cannecting tuhes, t.o the_anchor plates
Snd b b SRR time? korhicofl 4 MechaO e Rineb ot A€ i o HECHRY

PET/ usoa Qﬂﬂté‘ftse‘lir‘.] mh Rihefdard iy Wd R tlﬂéhdi'jpmd m&gi%rhtﬁ)ﬁaaﬁcﬁﬂjv_ leitr uct ure

t hat overcones the shortcom ngs an i sadvant ages of the prior art

devi ces. |‘e?°alem°a§m%§eﬁlﬁn gndygap that f5 seecialize togrrte Bith thspagtiqulas lenf i on, a

seal cap #RR&ipIdEtion is disclosed for reliably clanping to the tendon
itself, rather than to the anchor 5 plate. Disclosed also is a connecting
tube that is securely fixed to the anchor plate, but provides a noisture
seal therebetweeg . r > i &”9%; ehaAE SRR : i Lon, the
seal cap is confg%lclﬁ%rg&g@ eggﬁ%?g]\sé’!{f%sc C Sanﬁaw ng a %?/ﬁllr]l%{&lﬁ%gat{m%?%l?her
shapé&@ housideef theoanghartplagyaiThe tornestingthibes pioside en gugriice bitvéendheplasiiacablof t he

anchor plate...The,seal, ¢ i ncl.udes, a.circular reces ea therei.n for 10
2 ¢ achmant it B2 Ao Aller RRalORANA S, 8 b ol SRR AREReE BRERlRS o
i nternal redeftieqlatié connedtig @ibéiso that ey Gictiod fitoventhe bisetpotioh @ftheanchohen t he

seal cap i forged thereon. The push nut firm rj t he end of the
t endon gs l'fslﬁtg' éﬁ’ﬁm%%%%awﬁ&vg °r8tsﬁ‘§’ﬁ/\7°§€gafl%¥"c‘§sfﬂ&ﬂ %‘@(ﬁ%ﬁe er,

the connecting tube can be inadvertently pulled away from the anchor plate, there by ailo“ring

15 wet cement to enter into the assembly.

It can be seen that a need exists for an end cap that provides a high quality seal to the
tendon end and tendon wedge connection. Another need exists for a seal cap that does not
rely on the particular configuration of the anchor plate to achieve a seal of the tendon
connection. Another need exists for a cost effective seal cap that is easily installed and with

20 little effort. Another need exists for a cost effective technique for fixing the connecting tubes

to the anchor plates and to also form a moisture seal.



onto the tendon and into engagenent with the anchor plate. Once driven to a
home position onto the tendon, the seal cap does not rejjyEeTOREFI6YE
thereby nmaintaining its position 15 | ocked to the tendon, and I n engagemnent
wi th the anchor plate. Various corrosion inhibiting nechani snms and seal ants
can be ut WOéds™i th the seal cap of the invention. FoPCeXaMmwasé a ge

cap, grease, silicone or other sealing,material can be placed in the

t endon receptacle. Hence, when the sea? cap is forced onto the end of the

tendon, atgdMAfire N—S corrosion inhibiting material is
di spl aced so as to engulf the tendon end, and the wedge connection to

the tendon. O her sealing nechanisns, such as a styrofoam washer, a
gasket, O-ring.@r.,other ruybberized material.s capn additionally be utilized
Uo seal the ok Bkt PRy Bies SRR i fiRoRiien sn BRidrinei e
enbodi mentgiofay déviees.Utheacpottdca with thdpincipled asdentaltd of thiciavapres] axead cahaped to
accommodat e t he . shape of the rticul ar tendon th s utilized. In

addi ti on, @Pﬂﬂ?m’aﬁwzls?eéfﬁrrreﬁ%lsbﬂgm@aﬁ oy e i5eL5 ptiben g thecifish nut
so that exdiae.BlsciBbRGlsbiisAonfetiRg fubeMht RSectSif Bxddo tiRAmbRR Pk, bar i t her
controlling corrosion thereof or for nonitoring the tendon integrity. 14

OCTOBER 20ugvidys agngigum seal Hiergbelseer.09716 5 -Accordi ng to anot her embodi nent
of the seal structure, there is disclosed a connecting tube that is
constructed to enploy a push nut for engaging with the base of the anchor
plate. Mich | ilizeccphisn@erith awpmbbdisesioftimonventjon, theseallcgpisicnudtudied ofa cl osed

coll 1 oam USRSk b ot 6oL SR RO Rl ",
anchor pl a¥ith a sdrfacSofsREatichel glhier hesealredp taludexa dieular rRedvalrdrarthdryin f@noved.
14 OBERatt%c OSen\tAg)f :9 1911/31(15 %1%7 %Egraﬁ cl:Ja?)(ixs)la]gog Zo]ﬁgtn?cted to include an internal receptacle for
receiving therein the end of the tendon, when the seal cap is forced thereon. The push nut

firmly grips the end of the tendon as the seal cap is hammered or otherwise forcefully pushed

onto the tendon and into engagement with the anchor plate. Once driven to a home position

onto the tendon, the seal cap does not retract whatsoever, thereby maintaining its position

15 locked to the tendon, and in engagement with the anchor plate.

Various corrosion inhibiting mechanisms and sealants can be utilized with the seal
cap of the invention. For example, a gel cap, grease, silicone or other sealing material can be
placed in the tendon receptacle. Hence, when the seal cap is forced onto the end of the
tendon, at least a portion of the corrosion inhibiting material is displaced so as to engulf the

20 tendon end, and the wedge connection to the tendon. Other sealing mechanisms, such asa
styrofoam washer, a gasket, O-ring or other rubberized materials can additionally be utilized
to seal the skirt or edge of the seal cap to the anchor plate.

Other embodiments may include push nuts that are specially designed and shaped to
accommodate the shape of the particular tendon that is utilized. In addition, electrical
25 connections can be made via wires to the push nut so that external electrical access can be

made to the tendon for either controlling corrosion thereof or for monitoring the tendon

integrity.



BRI EF DESCRI PTI ON OF THE DRAW NGS Furt her features and advantages of the
preferred and ot her enbodi nents of the invention wll bf&@j@rggﬁgﬁﬂrom
the followi ng and nore particular description of the invention,

illustrated in the acconpanyi ng draw ngs, where |ike reference. characters
5 gener al WOHWEA¥6e similar structural el enents througho®CTURWTIEWs, and in
which: Fig.1l is an isonetric view of agtendon wedged to an anchor plate,
and with the seal cap of the invention shown about to be fixed thereto;

Figs. 2-4 are mRshembity Sdiiep BhBbdimért dethanghl Qﬁﬁlﬁné”tﬁ'%@w@iscfo&% RosiRtiAed
enbodi rent of the seal cap of the invention; 10 F| is a

cr 0ss- sectthsihtt iyFonsirested;tp emploxyja peshyut fariengaging Vﬁﬂ%the ha;s ofthe aehpniztesi bl e
washer shoyp. ]ﬁﬁqy 8 [ [ s anot her
enbodi nent o puglhclaﬁ 1 60?%:%@@ Pﬁg%ﬁgg@ﬁ;ﬁ%&h&gc&gmﬁﬁg@ i‘ectl onal

vi ew of armsotidga mmuvmnhe whndchng gbekndthpbaseif ﬂnean@otplat@aﬂ)ncewnnectl .ons
made {0 t h S .sectio vi ew of t ensi oned
tendosﬁl fi Xg,ag%ﬁn%ﬁge gé’émmﬁ%%eocgl onmfcho“ﬁz?te i s ﬁe"“”eg ‘i%oqgﬁc hor plate
is fixed wnﬁhmmmﬂbanmnmdrete material, and with the seal cap of the

i nvention shown sealing the wedge connection; and Fig. 9 is an enl arged
cross-sectional view of a portion of the tendon assenbly shown in Fig. 8,
showi ng the secure engagenent of the connecting tube to the base of the
anchor 20 plate. 14 OCTOBER 2003 WD 00161976 PCTI USOQ' 09716 7 DETAI LED
DESCRI PTION OF THE INVENTION Fig. 1 illustrates as one enbodi nent of the
seal structure a protective cap 10 utilized in conjunction with a
conventional anchor plate 12 in which a multi-wire tendon 14 is anchored.
While the seal cap 10 of the invention is described in connection with the
seal i ng



5 of the live end of the tendon, the seal cap 10 can be utilized wth equal
effectiveness at the tendon dead end. The body 16 of th 4@ﬁ9h9BEﬁi%5@312

i ncludes a bore therethrough that has a coni cal - shaped ?nterlor. e
tendon 14 is anchored by a pair of wedges (not shown) to the anchor plate
12 agai nswoms®Ient in the direction of arrow 18. The wedyesromayies wedged

bet ween the tendon 14 and the inner cqpical surface of the anchor plate .
body 16. As is well 10 known in the art, the tendon 14 is initially
tensionedq?h#ﬁé '@gﬁﬁﬁ | :dﬁ%ygg f the tendon 14 with hydraulic
rams, or the Ti ]{és e \?y&ggsﬁge t hen Fﬁserted between the interior

coni cal surface of the anchor plate 12 and the tendon 14, and then the
hydraulic ram s, rel eased he, stret.ched. t endgn..14 exerts | in the
direction of aFP‘a‘W%& ?sﬁ%‘?g%@amg%ﬁs‘)? pr% eedv%l é’g]ef%n%%ﬁgﬁ%lrtsaqfﬁ%g tendon 14
W t hi n t hem&ftidiowillBeadrte dppadnriraniitiztfallowiag ireinaere pardoulitieschptibreoftiben 14. Once
the tendon 14 is tensioned _and anchareq appropri at.el the.end 20 of the
tendon 14 TSRy o3 fINSFAEA ° A5roBERABE a8 HiEe Y eg%hlieﬁé%r%er%haﬁaﬁm e of the
end 20 extRRGSIRRKOB dimilah SnRned Qlenith@tifolddit tAvieWl)iah@indliich:equi red, the
particul ar configuration of the anchor plate 12 includes an  annul ar groove
22. The seal c3ig- 1ds asfisqmatrieyipy of sisndonsywesizad fopnmpehor plajesandgyith theissebd to 20
provi de a ' AR ol B r2BER- €dge 24. The annul ar edge 24
convenientc%%ufr‘??g1rv mngﬁFﬁﬁ% 3 gﬁ%uﬁar groébe 22 of the anchor plate body 16
shown, but may Figsi?-4 agaeapsttive frontal side andsback aisw's of tho prefarred ppbedimentpfic hor
plates. T . & a20 géh%pe.tendon 14 fits wwthin a tubular receptacle 28
formed with & 61885 NGB of the seal cap 10. Wiile not shown in Fig. 1,
t he Beal cap 1@id. 5dd aices-sectidhaiavievesftha seahedppwitipthe frest riungndeoomprassiblenment al
seal to thggES ﬁnd 20 of1£he tegdon 14 and t.o the wedge engagenent with the
anchor pl aYashershowemoxed thergffom fof pumnoses f&laliffas a nechani sm for gri ppi ng

t he tendon end F2f) sliPardftRy &fbodiREm Y Athe bR 60aH: inviitioh; t hi s arrangenent, a
high quality noisture seal is provided with a seal cap 10 that does.  not

require a cl anfid is YFPHEEeipngviey elanodensmbodinagnt of thesat capowitihelectieah o
plate 12 iéoﬁﬁéfgons%et@{ﬁpggéhr}gﬂt 10 of the seal cap is shown in Figs. 2-5.

The seal cap I's constracted in the 30 preferred formof the invention
wi t hla hi gh defig. 8\is pobsssettionelviewref acfensidned Enderefixed bylaovedge ¢ponearigCROBER

2003 an anchor plate, which anchor plate is fixed within the concrete material, and with the seat

cap of the invention shown sealing the wedge connection; and
Fig. 9 is an enlarged cross-sectional view of a portion of the tendon assembly shown
in Fig. 8, showing the secure engagement of the connecting tube to the base of the anchor
20 plate.



WD 00/ 61976 PCT/ US00/ 09716 8 Fig. 3 a side view of the seal cap 10. The
annul ar edge or skirt 24 is shaped to fit within the anpy TQP@(R/QO&; of
t he anchor plate body 16. The annul ar skirt 24 provides a (k:)tthu ar area
within the frontal portion of the seal cap 10 for receiving therein a

- seal i ng wa¥nhev61$76r provi ding a water-tight seal to the aOoTkse/opliat e bodyl 6.
The tendon end 20 is thus also 5 seal ed. The sealing washer 35 can be a
cl osed cell high density pol yet hyl ene foam washer that nay be sonewhat

t hi cker angh R, Skﬁﬁ?ﬁ -EY@@ the seal cap 10 is forced
agai nst the rgAHS/ 16 of the anc‘%%rﬁpﬁ ate 1\11 he foam washer 35 becones
conpressed, thereby providing a noisture-tight seal betmeen the seal cap
10 and the anc The | onstr ed tq de a
Cubular  recept 40 4T Bbfed & onl BRpSABeniR helsda SRR bl eplonfiistc 0,
14. The i nskcagudtianwitka cofivehtivnal achgtplatd £2 Rdvhich mhlyi-\atré fehddnd 4liar ger t han

the tendon. Accpor.d] to an i rtant f.eat yre.. the |nyent| t he seal
cap 10 is anf’@‘f?fgf %th%ﬁ fbﬁ”t“f?ﬁ ‘?”e‘ﬁgl il &UE % push
nut 3¢ Sh%dlﬂe%h@ﬁfthéteﬁﬂ&h,ﬁleseﬂ-l&ﬂa m@hbeuhhz%ém&eq@mh‘édﬂm@ésathea rigid
nmetal and ot herw se of conventi onal de5|?n for use 'in clanping to rods.

The push riepdogdeadgadc Xhe hodyrié|of theanehor plaie 124ncludys a bergithessthrengh thafdast | y 15

i nwar dl t from

adj acent/ \éﬂé’t‘i@“‘b qf#tg tg)}al'[|g€ %@%ﬂg%%%&ed ?g\?saﬁeac g%@of%gﬁ%%

i ndependerﬂublsorolatet Heagainktonevemat in theglitgetibarod afrow 18 ptI@hWnges ag4yedgtie ears 36
are bent r ol & Il aws the
push nut 3%“?4&'%3 t?rgf%ggg aﬁ(?{h(g)ng%go u§fa€ ‘tqmraelghen S e;[lﬁ)dy-{ %S%’v{{éﬁf rom

bei ntp nnvddnownmtlieeﬂplﬁptmdtxelﬁs nﬁnztl]lyofnsmﬁbtbwphlm cmtthceli)wenbe(}nﬁﬂhe to renove

t he push nut 3 rs 36 wll .20, onl cut eeper e strands
of the terf Zliﬂ ?ﬁ‘ﬁt"‘&ﬁ ¢ g, or tﬂFFe]‘kﬁu;lﬁ { ff t he

renoval tt@hemfsm@e@ft&@bmp&mametsﬂ@ﬁed a@@kﬂen&}%mﬁmfm% that can
be captured within the skirt reason of an inside annular lip. In the

enl arged JaleasednThe Stfeﬁﬁbe%@atk’nc‘é;fx%%?}%\m thelinegtipn of arrow AR, thetehy) capsing p 41
grips to tfewelleib aRH8Pme tenlilif14 HAlh WRSA or 31RO ralhidh §tenfoRBRlimE €t @i NS

25 the washer therein during shipping and installation. The foam washer
35 i &5 pr eftendop|1¢. Once the tendon 14 is tensioned and anchored appropriately, the end 20 of the
tendon 14 is cut or sheared, preferably short, so that very little of the end 20 extends beyond

the anchor plate body 16.

While not required, the particular configuration of the anchor plate 12 includes an

annular groove 22. The seal cap 10 of the embodiment shown in Fig. 1 is constructed to

20 provide a cylinder body 26 with an annular edge 24. The annular edge 24 conveniently fits
within the annular groove 22 of the anchor plate body 16 shown, but may abut against or
over a surface of other types of anchor plates. The end 20 of the tendon 14 fits within a
tubular receptacle 28 formed with a closed end 30 of the seal cap 10. While not shown in
Fig. 1, the seal cap 10 includes both a mechanism for perfecting an environmental seal to the

25 end 20 of the tendon 14 and to the wedge engagement with the anchor plate 12. The seal cap
10 also inciudes a mechanism for gripping the tendon end 20 to prevent removal therefrom.
With this arrangement, a high quality moisture seal is provided with a seal cap 10 that does
not require a clamping, gripping or other similar attachment to the anchor plate 12 itself. One
embodiment 10 of the seal cap is shown in Figs. 2-5. The seal cap 10 is constructed in the

30 preferred form of the invention with a high density polyethylene material. There is shown in



t hi cker than the depth of the skirt 24. This allows the foam washer 35 to
extend outside the seal cap 10 so that when pushed onto42gccrER Q@logo

t he washer 35 is conpressed against the body 16 of the anchor pl at e

Wth this arrangenent, the annular edge of the skirt 24 my not engage or
ot herw se WoM19%he body 16 of the anchor plate 12. For wewuséwosugh t he 30
center of the foamwasher 35 are a paig of short cross hair shaped slits.
These slits provide an 14 OCTOBER 2003 WO 00/ 61976 PCTI US00/ 09716 9 openi ng
in the foaaﬁ%wa@awapofmegeai% 100 @bkl e At @As BEpdatb 6 Hitkin the

therethro The <cross hair“slits in the Toam washer so all ow the sea
cap 10 to mulpnghm%mf&etan@wehmdehﬁ memmu@hehnzdmmvmsecmh@hd t here

unti| 1 at o BRMIead LeubDS ORI H8%HY el G ehSIAR: wakiiiggd, @ vor kiman

can place a e sea cap S oend then
proceed tq:rhwadmgavstataeﬂghtrsbﬂtqnﬂﬁanchowﬂhhbbhylsi dmaﬁndmn:énddn 1smusnﬂsd<rran need

not ld th S hone an vmthth ot her
nond S A e DhessR e factica 15 ol gl GO polvbient: baty et 1o
COrrosi on thithdyi Helstitlevlie mlck%:?aﬂdmthwartﬁmahé Sir024. FWhinthé bdal &apt108s fofReept acl e
32. As will be described bel aw, urlngﬁlnstallatlon of the seal cap 10 on

the end of2gmmstihe kadydf of theanshor nigtei 12} the Sram washer 35tbseorass cPBTEEH A AT ¢ i ng

agent 37 igofhidph %Yo?éiur%‘ﬁgﬁﬂs@ﬂb@ﬁ%ﬁ'ﬁws%%aﬁf@ﬁd‘ﬁ%@h&r%t@ﬁsh hut 34 grips
the tendon. The corrosion inhibiting agent 37 also flows around the other

portions of the tendon desired to be protected. In this process, air is

di spl aced {1 OMa5e oaf RAS HAGAR bithuded R RAR. T0for Sy Hertiody 26

of the seal cap es a cirfcular recesse j recel vi ng
t her 8 n- ththepusmcrfuhetBaﬂionA4sIThd:insﬂadmhmerbftbc&6eﬁta®632mam19$1m‘quhngere of the

metal push, nut 34 within.the reces 39 is..shown in the
enl argenentpa‘b#'eltﬁng?nd&c%%é“g Bﬁ’éﬁn‘?‘ﬂfgm ﬁl‘ﬁ(ﬂfﬁ‘ﬂé‘éveﬁn%ggﬁe &M PHBral edge 40
for engagi fogeetillylRngdaed with Giltérdon eaL208Y the 0de dfld push 1€ 84 shodh.in Fig.Cand\shien t he

push nut 34 is forcefully pushed into the recess 31 of the seal cap body,
it remai nsTRRySRaY %H%weﬁwcﬁéwfﬁ&s}dw%aﬁdsew ot sppysetional desieR &I Ut . This

i's due to jnclamping to rods. The push nut 34 typically includes phural ears 36 that extend radially
15 inwardly with respect to the push nut 34. Each ear 36 is separated from adjacent ears by a
radial slot 38. This allows each ear to flex independently of the others. As is standard for

push nuts 34, the ears 36 are bent axially to a certain degree, as shown in Fig. 5. This allows

the push nut 34 to be forced onto an object, but prevents the pnsh nut from being moved in

the opposite direction. Should an attempt be made to remove the push nut 34, the ears 36 will
20 only cut deeper into the wire strands of the tendon 14. In practice, the push nut 34 becomes

destroyed in the removal thereof.

Fig. 5 also shows the closed-cell foam washer 35 that can be captured within the skirt
24 by reason of an inside annular lip. In the entarged portion of the seal cap 10 shown in Fig.
3, the annuiar lip 41 grips to the outer edge of the foam washer 35 shown in Fig. 5 and retains
25 the washer 35 therein during shipping and installation. The foam washer 35 is preferably
thicker than the depth of the skirt 24. This allows the foam washer 35 to extend outside the
seal cap 10 so that when pushed onto a tendon end 20, the washer 35 is compressed against
the body 16 of the anchor plate 12. With this arrangement, the annular edge of the skirt 24
may not engage or otherwise touch the body 16 of the anchor plate 12, Formed through the
30 center of the foam washer 35 are a pair of short cross hair shaped stits. These slits provide an



20 the engagenent by the sharp annul ar edge 40 of the push nut 34 with the
circular wall of the recess 31, as well as the annul ar M@Cﬁ'ﬁbBﬁ‘?ﬁO@ﬁ‘e
push nut 34 is installed within the seal cap 10, it cannot be renoved

t herefrom except by destruction of either the cylinder body 26 or the push
nut 34. PWO WYYy, the netal push nut 34 is pressed i nPOTURW/MO8HEess 31 of
the plastic seal cap shortly after m)bdi ng thereof, when the plastic is
yet pliable and fornable. Once pressed 25 fully into the recess 31, the

pl astic hinln 0 Rafy YA > Rl bF hE R ohn b ATl AR i
captures the push nut 34 1.?1ere| n. The sealing nechanismutilized wth the.
seal cap I@ossair Blis bf the faimowashergisbialjow she sealsap 1010 hepmitied atodstendoarcndf . | n
one form nyent i d_as..nated abov. a.flexible closed, cell foam
vasher 35 204 5 YRGS el g BNt o o 0Bl 51 BS50agt
when pus helidded, OhEbiRcaDilzce\dRuahetdfIHOseChpd 1IN0 kAdonlddag gad thed t he f ace

of the anchor plate bo 16 nmoj sture seal s achieved. O her types of
seal sf ca@rﬁ‘éeeﬁme.r%ﬂé‘fo 1@?&9 é’?‘&k%ﬁﬁ?s“fm%?ﬂP@aVQF?dd{%ﬁ?@ s of
COrrosi on defldapild Gith ofdRand28Eh@Aher HUERitREe BIRARMY. ASIdbhAHQEPTPOSI ti ons,
gels, or the Irke, can be utilized to prevent corrosion of the tendon end
20. Those ¥Wantpgsdstealizde art may prefer to load the tubular 5 receptacle 32
of the seal cap 10 with a grease or other corrosion preventing conpound.
Wth this configuration, when the seal cap 10 is forced onto the end 20 of
t he tendon 14, Hié agoshews thecordsiontintdbiting agentd] thatartially br fully fillstieaced and
fl ow out rLau h e t 0 alo N . C i A.vei dl ess
encapsul ‘Qﬁcoéﬁlfagfe 3?hel}g s"gﬁr%e P%leé dfbgg)gg #‘%ﬁ]%euﬁhﬁ%a\?vg%fq%?lsee%g%?ﬁg&g%e elnf’l]ﬁlpbi ting
ageni0 37 faemidnhesubseeii acdien 8Ptha carusibntilidbitiegsient 3vde displaceddc benmiadl 10

Condon. THECPEBRPRP eHiab prA3EPE e FHPD) L1eAG aoh B pre st LR D84 o

di spl ace airburidthé ScriRet@Rs 60MhE tedd@ dbsBédty BE plobted! BNERMrokssdrisbecause t he
receptacle, 32 is only alittle l.arger than the tendon, a substanti al
portion ofdlﬁFH@eé@'& pseateag BiseeRihla do GAUOSIOR: t he tubul ar receptacle 32 is

di spl aced outwardly onto the tendon. This provides a high quality and | ong

termcorrosion resistant coating to the
The cylinder body 26 of the seal cap 10 includes a circular recessed area 31 for

i5 receiving therein the push nut 34. A small annular lip 39 facilitates capture of the metal push
nut 34 within the recessed area 31. The tip 39 is shown in the enlargement of Fig. 3. The
push nut 34 includes a sharp peripherat edge 40 for engaging with the circular side wall of the
recess 31. Hence, when the push nut 34 is forcefully pushed into the recess 31 of the seal cap
body, it remains engaged therein behind the lip 39 and cannot be pulled out. This is due to

20 the engagement by the sharp annular edge 40 of the push nut 34 with the circular wall of the
recess 31, as well as the annular lip 39. When the push nut 34 is instailed within the seal cap
10, it cannot be removed therefrom except by destruction of either the cylinder body 26 or the
push nut 34. Preferably, the metat push nut 34 is pressed into the recess 31 of the plastic seal
cap shortly after molding thereof, when the plastic is yet pliable and formable. Once pressed

25 fully into the recess 31, the plastic material cools and shrinks sufficiently to form the rib 39
which captures the push nut 34 therein.

The sealing mechanism utilized with the seal cap 10 can be of various configurations,
or combinations thereof. In one form of the invention, and as noted above, a flexible closed

cell foam washer 35 can be inserted as a seal within the annular skirt 24 so that when pushed



15 tendon end 20. Yet other sealing nechanisns may be utilized, such as a
silicone or rubberized material being disposed within ti‘&d@’f@bﬁRzo
receptacle 32 and sealed with a nmenbrane before attachnent of the pug% nut
34 within the circular recess 38. Wen utilizing a nenbrane (not : shown),
t he seal anvo#glisiewi t hin the receptacl e 32 can be of thePCypPsOOtObHE sets or
otherwi se . 20 cures once the nenbrane.4s broken by the tendon end 20 being
forced into the receptacle 32. The use of a corrosion inhibitor in the
seal cap 1Qqji5 BRdeGy bdahohot PRRIHoM | 6, MhENsthidSe RUcheAR. difer b keaRt O the
end 20 of t%e ten or? 14. V%‘;hé)n orcgg onto %r{?‘g ttzen gn end 20,_%e pﬁsh nut
34 scr apes cthiee padee{ rhberayd glastamer miterialh eVarems bpeswicegosiddonkibiders anhen t he

corrosion inhibiti,ng agent .37 within.the rece | e 32 is.di.splaced by the
endon end ‘st SHEH siflont bBbRid AR £oBLhARch ot o Wi REPRIGE Y o Ve
t he cor r osicomosiansofaliccianion @hd 20 eTinke skiltadrif thefaramaytpheferf to lead dhetgbulanst r uct i on
of the seal cap.l Lt cap be_seen that a high quality . environ | seal

i s acﬁi evecﬁ'?""mg‘?l%g%/gﬂ‘ef%gc@ﬁgt‘“& aaﬁrf”éﬁob‘?tﬂetrl%g“ ua P 55“%%0%%% 20 of
t he t endon gidcdnigRRbidn, wheh the @&l cApSTiLE FREedYAtotAE 6dal0 IraR! tenddR N 4, ahdirddze degr ee

of skill. The seal cap 10 is si‘n“ga:ey regi stered with the tendon end 20 and
pushed so t"ﬁ@tnt!lﬁéecﬂéﬁg‘b}?meéﬁ‘%’ ed a3d wwadlyREsnd poth theitendorgad ther | anan

can then | . : : AL BFHRL003 WO
00/ 61976 P‘g'f}Tef1 %%%%7%8@1%%?@%% n%?ﬁn%ﬁgé%ﬁﬁlf%@%g#or ceto th% cl osed

end 30 of tchwosimrihhibiting agent Tfbmake togeptanleddwrdund thesAendombecomengnoelenatedt ed,

t he rs 36 _of t u nut ne r a | S rced

i nt oe@ngaggJ Fent. on %Dsf?gaﬁeaﬁgmi%ﬁ %C% bteﬁ‘geje gar? g% %p%%e E#ﬁ“e‘ﬁggaef‘d@a@h% 810#50 ff[h%
hamrer ed t @omoddmminhipitiag bain37 istékdive hediamavds therwedge casity andopaend thses | t
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seal that ipsrtRalofiteisedla37 dhiftainudivaithid the Cublilik fergRacki 32 iB dishlacsdoumasdlgr 35 may

or may not have an_ adhesive on the outer surface thereof so that it _adheres
to onto the tendon. This provides a high quality and long term corrosion resistant coating o the

15 tendon end 20.

Yet other sealing mechanisms may be utilized, such as a silicone or rubberized
material being disposed within the fubular receptacle 32 and sealed with a membrane before
attachment of the push nut 34 within the circular recess 38. When utilizing a membrane (not.
shown), the sealant held within the receptacie 32 can be of the type that sets or otherwise

20 cures once the membrane is broken by the tendon end 20 being forced into the receptacle 32.
The use of a corrosion inhibitor in the seal cap 10 is particularly important when the seal cap
is forced onto the end 20 of the tendon 14. When forced onto the tendon end 20, the push nut .
34 scrapes the preexisting grease off the tendon wires. However, when the corrosion
inhibiting agent 37 within the receptacle 32 is displaced by the tendon end 20, such agent

25 recoats the tendon end 20 to thereby preserve the corrosion resistance of the structure.

From the foregoing construction of the seal cap 10, it can be seen that a high quality
environmental seal is achieved. Moreover, the installation of the seal cap 10 to the end 20 of
the tendon 14 is easy, safe and requires no special tools nor a high degree of skill. The seal
cap 10 is simply registered with the tendon end 20 and push_ed so that the tendon end enters

30 - the foam washer slits. The workman can then let go of the seal cap 10. Thereafier, the.



the anchor plate. In accordance with an inportant feature of the invention,
the seal cap 10 can be 10 constructed so as to mate withg OBER 2003
configurations of anchor plate bodies 16. It is well known that nany
different types of anchor plates are avail able, and thus the shape of the
seal cap @ mmmwbe made to accommopdate the sane. |t shoethukmwiosmé ed t hat-
the end 20 of the tendon 14 need not bﬁhspeci ally prepared for

accommodat i ng the push nut 34 fixed within the seal cap 10. |ndeed, even

when the end,20 1 ' t [ ' eaves a
slightly ﬁQW%ﬁ%&%ﬁﬂgﬁég%gQ@?ys%%dﬁgwg%sshﬁﬁ tiOBMSFP&deform

tsEf fi cijga-nft](:jamr&rﬁilg. Pisshebe appesciatddetheeat B@ofrﬂagpmﬂgmt ?Lbarcldﬂ:fhmedaf E:elrsealengage

e individual wW.res.i,n a gripping m r sh n can.nonet.hel ess be

special ly © g‘&ﬁ%&“ﬁé‘i‘mﬁg@%ﬁﬁ‘ OPgﬁ'eceﬂagﬁf’ftPgﬁf"&g?‘P g‘n?@."' Sﬁgapglgjr% 36 can be
nmade radi ahdnymér@f @A hdn® popitieN, vilrathe fRaat wishetSgiesuedzed hsdixabutd dghiyistulieen
forced over the rough torch-cut end. To that end, 20 the radial slots 38
can be mmdencherfas bobr (Dnce thesealsey K is orssiioris RomipRtone R AoSROLSRRR A nut 50,

Thi s enmbodiieidretySnathtintndthd Ral thites 8BHsHY! TBE oSHBOMEL dubfadd iF thefoarRX CEPL Wi th
a different configuration of the ears. The cut out 52 in the push nut 50

i s shaped wegier 33 may etrmayunt bavesuyafibasive on the ooy syrfags therepEsocat itjadherps to
seven-wre,t S six wires around a central wire. Accordingly, the cut
out 52 of ftﬁ%ﬂ%pgfé%h nut 50 includes six circular |obes. The cut outs 52
thus fits over the respective outer wres of the tendon. In order to allow

her ei n. 14 CCTESERSES bR BTG Rer PR SO Te s o TesafiBE 2 10T e
crosggsect caithotyd @ustdmbted i rminy canfividioneofachorplate bollics he. Béakelcap of the
i ough & KEE: e s R en gL sl sk Bp pp orthgesil o 54
is seal ed ifp 10@nBLLRAISR dborRh6it@the SBAsSt Ure fromentering the interior of
the seal cap 10. An electrical current can be coupled to the push
1t should be noted that the end 20 of the tendon 14 need not be specially prepared for
accommcdaﬁng the push nut 34 fixed within the seal cap 10. Indeed, even when the end 20
15 of the tendon 14 is cut by a torch, which leaves a slightly mushroomed end, the ears 36 of the
push nut 34 will deform sufficiently when pushed over the mushroomed edge, and thereafter
engage the individual wires in a gripping manner. Push nuts can nonetheless be specially
adapted for use with torch-cut tendon ends. The ears 36 can be made radially longer to
provide a greater degree of flexibility when forced over the rough torch-cut end. To that end,
20 the radial slots 38 can be made longer.

Fig. 6 illustrates another embodiment of a push nut 50. This embodiment is similar to
the push nut 34 shown in Fig. 4, except with a different configuration of the ears. The cut out
52 in the push nut 50 is shaped much like the outer surface of a seven-wire tendon 14. A
seven-wire tendon has six wires around a central wire. Accordingly, the cut out 52 of the -
25 push nut 50 includes six circular lobes. The cut outs 52 thus fits over the respective outer
wires of the tendon. In order to allow the circular cut outs to flex more, radial slots (not

shown) can be formed therein.



5 nut 34, viathe wire 54, and thus to the tendon 14. Corrosion control of
the post tensioned apparatus can thus be easily noni torfgoﬁ}pbgggﬁg?lé ed.
Fig. 8 illustrates the seal cap 10 fully installed on the end 20 of the
tendon 14 and gripped thereto. For purposes of clarity, the seal nmechanism
for the s&osI610 is not shown. |In a typical use of rOpUsnmdms pl ate
apparatus for the post tensioning of copncrete, the apparatus 10 of Fig. 8
is utilized at one end of the tendon 14 It should be understood that a
simlar anchor ghr S L]l b

concrete sl ab, %IP ?ﬁé%hsgg%aé%ﬁgﬁgttﬁ%d ﬁttgﬁoghéegé?lon |§ﬁt??g1ae$ gﬂ:ﬁ{]%ﬁhe

mai nt ai nedinyentione Heenthepudvinut 84 s couected teea wira b4 thatis dsiatironiles bdleféumshe i s

mai nt ai ned _i,n .c resson. The .anchor .plate 12,1 h d within the
Toner ot - eV haE Rk 58 3 B sl B R0 TRR I S? iseRe i i SS RVt llpdal”

? 2 cause t hglmrml_feﬁn_g nieaﬁterlidr%fuﬁ sbagbqﬁlr:]te g;ﬂ%lédmﬁd‘al tiRnCen bk eb@lﬁﬁp th'ﬁhﬁ.;.}h t eEdo n
14 is_novable within a asfic sheat uring tensioning, i ch sheat
extends t RttolfgHiaihe % érﬁistiﬂ‘s t§Iﬂ%@dﬂnéﬁﬁﬁéﬁ?ﬁ‘?ﬂ@Hﬂé’qm&w@?nﬁ‘iupI es

t he sheat ha§drdef dafl fhus BOERAY mdhiddred 4ndi dAudRal wet concrete does not. engul f
the. tendon 14. As noted above, the anchor plate 12 includes a cone-shaped

I nterior surface 66. A pair of wedges 68 function to 20 wedge the tendon 14

agai nst (e Son:a) nREhAGH. A &g 130 IkaITRYE IR 26 of HEhBlIFQBRY t ondon

14 to the right. “An outer cone-shap ormed I n the concrete
60, and ogepsditiereto.sFatpumesdsaf elaid§, e s¢dhmecmnismebeths keabeapTifds pdckaym. 70 i s

filled Wwwth a _arout of.cenment . to ther rovide a snpoth exterior surface
once the althaPieRtise 8 w8 B itk Spiall IONLObRS Do fg Rt iffped
do nab al wayEigps dutitiesdant v el ofthen@ridsh U4,k ghichf beamdérstobdthtiedyimidar anchor :
necessitating a primary sealin chani snms, such.as the seal c 10 of the
vent i on. DTk eERsFHte ¥ uigie A OFRROR OBA e TR oA Hifasq CHITN, ¢ he
connect i Ng tdnbiBA isSthedicdl an@ ARG RAGhS @ndnIQ, 16 coRFRAM AL PoYed tRéGiREvdeR t he
base 74 of .the anchor plate 12. The seal cap 10 is clanped to the tendon

end at thel¥BypRingd inIEPEIEABr pl ate 12, whereas the connecting tube 64 is
clanped to the pACKF&PEnO12 kARIBRARAMIPME Eonclte 60 dHaDréventEd BYA rhdvedbl: 9-
The 30 connecting tlfaerq%h |is cocnstruc'. ed to al so pro@’féggna nol sture seal to
t he dAchor iptitheradial disection baca@ETBBERhAG(Ae 12 is imbedded within the concrete 60. The
tendon 14 is movable within a pIasﬁc sheath 62 during tensioning, which sheath extends
throughout the cement slab. A connecting tube member 64 couples the sheath 62 to the

anchor plate 12 so that wet concrete does not engulf the tendon 14. As noted above, the

anchor plate 12 inchides a cone-shaped interior surface 66. A pair of wedges 68 function to
20 wedge the tendon 14 against the conical surface 66 to prevent movement of the tensioned
tendon 14 to the right. An outer cone-shaped pocket 70 is formed in the concrete 60, and
opens to a side surface 72 of the concrete slab. The pocket 70 is filled with a grout or cement
to thereby provide a smooth exterior surface once the anchor operation is completed. As
noted above, cement and grout do not always provide a water or moisture-proof seal, thereby

25 necessitating a primary sealing mechanisms, such as the seal cap 10 of the invention.

In accordance with an important feature of the invention, the connecting tube 64 is
constructed to also be mechanically locked to the base 74 of the anchor plate 12, The seal cap
10 is clamped to the tendon end at the front of the anchor plate 12, whereas the connecting
tube 64 is clamped to the back side of the anchor plate 12. This is shown in Fig. 9. The
30 connecting tube 64 is constructed to also provide a moisture seal to the anchor plate base 74



WO 00/ 61976 PCTI US00109716 .13 by the utilization of a closed cell foam
washer 76. The foam washer 76 is axially squeezed betweppddreoReER 2603 he
anchor plate base 74 and the shoul dered portion 78 of the connecting tube
64. The connecting tube 64 is nechanically |ocked to the anchor plate base
74 by t hewauorid7gati on of a push nut 80. The push nut 80CTEs®meqéfit wthin
a recessed area forned in the 5 connec{4 ng tube 64, nuch |like the
engagenent descri bed above in connection with the seal cap 10. The push
nut 80 i s {0 GRG0 {iloRB AP foaftlilsfier 78S End HuitiAnd7E i£ANMG Shiddgeat UDE 64
I's forced t%ﬁ%he Ieftoof ?he %réhﬁng i%fo engagenent.mdgﬁ t Z gnchor pl ate
base 74. Thetwemdhoendmf theranoifor plate tmag %4 oid thewhopldetind pertioiB8 o thecdnoeatisgl ont o

t he base 7 viyde s t ether. A
S0t tod sl {HEORMERnibeBREOE 4 AR GRY 10cEd oo dndfor B BRL Yo RETL 0°F,
and push nutliz8on ¢ftagush hw@Re Thepghgendns smp fit kéthmrohassefilashdorbrd i thd.  The
foregoing illustrates that the seal cap 10 of the inventi,on relies on

2t t achmant CHSE A ARG e dosenechian: dseribgd e espagrron M sl 1 at her
than relyi gg 1@n megmmﬁem is@brcéd\éhto R AhchePPlatk Badti 146 RHeh Yhel @nitddtngtabdey pl ate

12. The seal cap 10 includes a sealing agent that seals th

d
connect i onlsff%?ﬁf tedhelefi oEthe gepvdpg, iwfo engpgemeptyyith-the anghor @a%&@ﬁ%ﬂ‘h%re alled on

the end 15420mpfioh BEME BRY 6f Y pRsn MR K Rhen! Brobd6iit6 % bASI Y4 GvidesRisirdiual i ty
seal . The seal cap 10 can also be utilized on multi-tendon anchor pl ates,

such as ut methanigaldockmfitepferopartsiweethers A slofted slids haermass canvlher ilizesio hemmerat ur e,
a conRecti Hga-g ' | so
fastggs toﬁ?ﬁé as 4?%9%%mﬁﬁ%ggﬁ%ﬁg?m%Fg?%&%?g%§£@ﬁé%ﬁ§%§8@n§m%€% g%ﬁt 80.
This sinplifies the operation and provides a secure and seal ed attachnent
of the parts together.. 2 ile. t foregoj ng. enbodi ments of the invention
have beon descr THARRRE DHABEES B e 1otiea R OEtof Hvpaofraies of suachp BY o b
under st ood giifipag, friaratgast nitaditd the adnidoi $4 11RR)f, RthehaereBing dnliachnidat bithel i n t he
art, wthout departing fromthe rit_and scope of the inventi

defined bySteherPdS iy o fhegnghor p % 120 Fhespakcappi@ancludes a sealing agent it sesls

the wedge connection from moisture. Moreover, the seal cap 10 is easily instalied on the end
15 20 of the cable by a workman to thereby achieve a high quality seal. The seal cap 10 can also
be utilized on multi-tendon anchor plates, such as utilized on bridge structures. In accordance
with another feature, a connecting tube 64 that mates with the end of the cable sheath 62 also
fastens to the base 74 of the anchor plate 12 by the use of a push nut 80. This simplifies the
. operation and provides a secure and sealed attachment of the parts together.

20 While the foregoing embodiments of the invention have been described in connection
with the details thereof, it is to be understood that further modifications may be made by
those skilled in the art, without departing from the spirit and scope of the invention, as
defined by the appended claims.



PCT/ US00/ 09716 14 | CLAIM 1. A seal structure for use in sealing tendons
utilized with post-tensioning anchor plates, conprising; ﬁg or
receiving therein at |east a portion of the tendon; and 1\4?%@@# gﬂ%ni sm
fixed within said seal body for |ocking said seal body with respect 5 to
sai d anchor plate, said | ocking nechani sm having an opening therein for

gri ppin ﬁtl?(l ure to be |ocked ereto. 2. nut. 3. tendon. 4. anchor
pl at e. ? e S§O b%mcture of Caiml, erein said | ocking nechani sm

conprises a push The seal structure of Caim2, wherein said push nut is

adapt ed r cking to the The seal structure of Caim?2, wherein said push
nut is Io\ *for locking to the 5. The seal structure of Claim2, wherein

said push nut has a cut out configuration for conformng to a nulti-wire

tendon. 6. The sed seststuwture forafse G siabing tendbrs wiilived aiith 46 fenBiehineSnchor
and further including a conductor providing an

constrU@éﬁg cof net al ,

el ectri .’CSH?Pé-FﬂgOn to said push nut. 7. The seal structure of Cain 1,

wher ei n sai da 5@RbolPRY rédRRk &M%F?gbﬁﬁh&%@'ten&{%g?%l rst dianmeter,
r

and a receptacle of° a snaller di aneter recei vi ng in an end of the
tendon. 8. Thleckisgmeshanismfixed ofithGl siidseal bddﬁfbhbbﬁhgﬁdi&dédnﬂo@ﬁﬁﬁ}%g&t
n said.

di sposed i.n _sai d eceptacl e so that when said _seal body is pushed
t entlon % ﬁ'ﬂﬁgﬁ‘gﬁ’f P]@EFH Eﬁﬁ%ﬁgmsme@la%m@a having apensning thereiaforgrippiigame stretifrer ced
out of BdedodkRatiiael € onto said tendon.

2. The seal structure of Claim 1, wherein said locking mechanism comprises épush
nut. - -

3. The seal structure of Claim 2, wherein said push nut is adapted for locking to the
tendon.

4. The seal structure of Claim 2, wherein saJd push nut is adapted for locking to the
anchor plate.

5. The seal structure of Claim 2, wherein said push nut has a cut out configuration

for conforming to a multi-wire tendon.

| 6. The seal structure of Claim 3, wherein said push nut is constructed of metal, and
further including a conductor providing an electrical connection to said push nut.

7. Theseal structure of Claim 1, wherein said seal body includes a cylindrical body
of a first diameter, and a receptacle of a smaller diameter for receiving therein an end of the

tendon.

8. The seal structure of Claim 7, further including a sealant disposed in said
receptacle so that when said seal body is pushed on said tendon and said tendon end enters said
receptacle, said sealant is forced out of said receptacle onto said tendon.



14 OCTOBER 2003 PCTI US00/ 09716 15 9. The seal structure of Claim8, wherein
said sealant conprises a material that is initially Ployab to
a different state after a period of tinme subsequent to |%Q§F%S‘&b§
said seal structure on the end of the tendon. 10. The seal structure of
Claim8, further including a nenbrane for sealing said sealant wthin said
recept apm‘/{jﬂ;é@/ogm seal structure of aim1l, further including a
conpressi bl e washer for providing a seal between said seal body and the
anchor plate. 12. The seal structure of Claim11l, wherein said conpressible
washer is cogstru &Ha\m_FIto foam ,h13. The seal structure of of
Claim 2, whefein Bﬁ}lf a’é’é tWP@"H“\/ﬁat calaghromptises a mpntetial gt ishat
once saiditigABAMovPANY, bubsdtP@laHfid d seal
body cannot = be eaS|Iy removed. e%LIQSt&tEI' Csl%? ur%tl%?% ?atl‘ rein
sai d pus#d seal stnessurs onitthe pndof e tendon) ar edge that engages with said seal
"body to prevent separation therebetween once engaged. 15. The seal
structure of Claim3, wherein said seal structure defines a seal cap. 16.
The seal strygturenek q ' r n
connect i n? tube. 17. gl'a(tlljga{slée@glpe gfty?g‘? @fﬁ{ﬂ?&i (gleérft gta]%/\i/%&&éﬁﬁ eéﬁ'B%é?ﬂing in
sai d Iommgmmmmwptmﬂeadapt ed for locking to said tendon. 18. The seal
structure of Claiml, wherein said opening in said | ocking nmechanism is
adapted for |locking to said anchor plate. 14 OCTOBER 2003 PCT/ US00/ 09716 16
19. A nmethodjpf s n t ehsLon,anchorpl a
o Tet hodi gl S*tfgépgeg stitofift of Cidnt F'AMhel TcfudifP b doBibtbid YR bl
providing a seal between said seal body and the anchor plate.

12. - The seal structure of Claim 11, wherein said compressible washer is constructed
of a closed-cell foam.

13.  Thesealstructure of of Claim 2, wherein said push nutis captured within said seal
body so that once said seal body is locked with respect to the anchor plate, said seal body cannot

be easily removed.

14.  The seal structure of Claim 13, wherein said push nut has a sharp outer annular
edge that engages with said seal body to prevent separation therebetween once engaged,

15.  The seal structure of Claim 3, wherein said seal structure defines a seal cap.

16.  The seal structare of Claim 4, wherein said seal structure defines a connecting
tube.

17.  The seal structure of Claim 1, wherein said opemng in said locking mechanism
is adapted for locking to said tendon.

18.  The seal structure of Claim 1, wherein said opening in said locking mechanism
is adapted for locking to said anchor plate.



positioning a seal cap adjacent to an end of the tendon; hammeri ng the seal

cap onto the end of the tendon until the seal cap is seah@@)@gg'gm?go?ﬁ
surface of the anchor-plate; and using a tendon gripping mechanismfixed to
said seal cap for gripping onto the tendon. 20. The nethod of C aim 19,
further including using a push nut as said tendon gripping apparatus. 21.
The net HEAI/BISOGQ%74619, further includilég using a noisture seal with said
seal cap so that when said seal cap is pushed against said anchor plate, a
seal is achieved between said anchor plate and said seal cap. 22. The

nmet hod of O &9 19A nhethédefisedifiglat hdar | U ahen -
said seal] cap is inserted onal?fg t he tendﬁh%d@&%g%%g\éﬂgg?gﬁggﬁ%qw owWs
onto saitee $t&pfRfh. 23. The nethod of C aim 19, further including positioning

said seal ca al n .end. by inserting.said tendon into a sl ot
formed in a %?@Plﬁ%g%aﬁe%gc@ﬁégja%&%%he@%ﬁéﬁ dogiy A seal cap for use in
seal i ng t end®asmibridg theskal\bdp ol e dn@ T HRNEADNARED e sQ%laéaﬁ 3 ea}‘eﬁrgggihsstlang: a
plastic seal cap having a cylindrical skirt portion and a"tubular '
recept aél’l@a‘iﬁd}ft‘f%%ﬂchpt-]%&teamd)ut er end of the receptacle being closed and
suitable for L t hereon, ,sai d segl ca further jncluding a recess
f or med therelu‘rtlh;g?aﬁerr%cpa gggg}grﬁ?ﬁh%gﬁ@at?w é‘??g&ﬂéf?éﬁppﬁgﬁtﬂhﬁ g8 SO
as to be captured therein; and a seal washer having at |east a portion
thereof insertable into said cylindrical skirt portion. 25. The seal cap of

d ai m 24, fulPher Thadnefbodhgf £lajpnl Y rfurttiersinobdihg wsisgak hushibut as said e&RIBRAC! €.

14 OCTOBER.. 3 PCT/ USO0/ 09716 17 26. A seal cap for use in sealing tendons
utili z%ﬁgg%ag&'ensi oni ng anchor plates, conprising: '

21.  The method of Claim 19, further including using a moisture seal with said seal
cap so that when said seal cap is pushed against said anchor plate, a seal is achieved between said

anchor platé and said seal cap.

22.  Themethod of Claim 19, further including displacing a flowable sealant when

said seal cap is inserted on to the tendon end, whereby said sealant flows onto said tendon.

23.  The method of Claim 19, further including positioning said seal cap on said

tendon end by inserting said tendon into a slot formed in a material attached to said seal cap.

24. A seal cap for use in sealing tendons utilized with post-tensioning anchor plates,
comprising:
a plastic seal cap having a cylindrical skirt portion and a tubular receptacle portion with
an outer end of the receptacle being closed and suitable for hammering thereon, said seal cap
5  further including a recess formed therein;
ametal push nuf adapted for engagement in said recess so as to be capﬁned therein; and

a sg:al washer having atleast a portion thereof insertable into said cylindrical skirt portion.

25.  The seal cap of Claim 24, further including a sealant disposed in said tubular

receptacle.



a plastic seal cap for receiving therein an end of said tendon, said

pl astic seal cap having forned therein a recess, said r :
radially inwardly formed lip, said plastic seal cap 5 fﬁ%?ﬁgrb?ﬁ%?gg?%ga
skirt; a push nut having an opening therein for locking to the tendon when
forced thereon, said push nut being captured within the recess of said

pl asti c PEAUSE99BY6 said |ip so as to pfevent separation of the push nut
fromsaid plastic seal cap; and a defornabl e washer insertable at |east
partially into the skirt of said plastic seal cap, 0 whereby when said

pl astic seal 26ap ifSsdabehadr aRti®sdalifg @RS Ml Wihal Qt-t‘éﬂé'ﬁﬂiﬂg er is
pressed in g sealed manner to said ganchor pl at e, syod pus\,1 n F‘l“%g%pes’
correspSHHPHYAE forced onto the tendon to thereby |ock said seal cap onto

t.he tendon a Sal I i c seal cap to the anchor plate. 27. The
seal cap of %ﬁl gs%c S%% ufrgt %8&‘@%&4‘%‘1“&53 5P§§i‘i"gﬁef1€°qs ﬁ%éﬂ’gﬁs§lc fe3l papdraving f or
hol di ngfirheddedreinmrbtes Wwakieseshivi '}@ﬁa]g&'h ed B! 834 bessealy cae-
28. The seal . cap_of C.aim 276,eSV\hereg|1?1 sai dg?%c?}ngogﬁllgé\%g’s%g&rbflé%t&c%%lsctapuct ed
of 4 f@ﬁ_'ﬂ\ﬁfﬂﬁ@dﬁﬁ%ﬂﬂﬁl. 29. A seal cap for use in sealing tendons
utilized wt - | oni ng. anchor plat.es, onpri sing: an encl osure for
recei vi ng thg ‘S%rs{h‘éiﬁg‘gﬁn%gb?f’ ?P‘P\Xﬁ?@%&&fb‘ﬁ? tenfon when foserdrthereom paid i d
mul ti - push rive being capmbciCkRNin 4R rdd¥ss\GH shiist tééﬁlﬁ& q;ﬁq; fif So aftBnfSk nut
housed wi t hin saigd encl osur e; 'aﬂd Ss:gaic? Iocﬁgﬁut aei g édrll\h%g%ﬁ?tnogpr?ﬂ%‘:fei n,
and sai ¥rapenn afthepushgutfron sdd plastic sdabeampand ect into said valleys to

t hereby provj l,ocreased ar.ea nga nt between sajd | ock nut and

the tendon. %g&‘)?ﬁaeblg gvéafe&é' é‘bse% ngeﬁ%ﬁfgmpa tge skirotsaid plasticosesl eapvpr i se .

poildt edwheasbEwhen said plastic seal cap is forced onto the tendon until said deformable washer is
pressed in a sealed manner to said anchor plate, said push put is correspondingly forced onto the

tendon to thereby lock said seal cap onto the tendon and to seal said plastic seal cap to the anchor

plate.

27.  The seal cap of Claim 26, further including a radially inwardly formed lip for
holding the deformable washer within the skirt of said plastic seal cap.

28.  The seal cap of Claim 26, wherein said deformable washer is constracted of a

foam-type material.

29. A seal cap for use in sealing tendons utilized with post-tensioning anchor plates,
comprismg: '
an enclosure for receiving therein an end of a multi-wire tendon, an outer surface of said
multi-wire tendon characterized by valleys between each wire;
5 a lock nut housed within said enclosure; and
said lock nut having an opening therein, and said opening'having projections that project
into said valleys to thereby provide an increased area of engagement between said fock nut and

the tendon.

30.  Theseal cap of Claim 29, wherein said projections comprise pointed tangs.



