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LlemeHTOOEeTOHHbLIE"MOKPLITUA
"CLUA: KauecTso U N10/ITOBEYHOCTb

[lemeHTOOETOHHBIE MOKPBITHS ABTOJOPOT C BBICOKOM
MHTeHCUBHOCTBIO ABMKeHUs B CIIIA nmokaspiBaloT
MPeBOCXOAHBIE SKCIUTYaTal[MOHHbIE XaPAKTEPUCTUKH.

3a 40 JIeT DKCITyaTaliiy OOMBIIMHCTBO MEXIIITATHBIX
MarvcTpa’sie BblAep)Xa/iv HarpysKy, B [Ba pa3a BhILIe
MIPOEKTHOM, U IPU 3TOM OCTaBAJIMCh B DKCIUTyaTallUMU.

Hepe,Z[KI/I CJIy4aHn HCITIO/Ib30OBAHHWA ME€HEE HAaI'DY)K€HHbIX
TPpaCC B TE€HEHHUEC 6oJiee Q0 JIET.

CpaBHeHMe 3KOHOMHYeCKOH 3P PEeKTUBHOCTH Ha OCHOBE
aHa/IM3a 3aTpaT B TedeHUe PAaCYeTHOTO CPOKaA CITYKOBI
MOYTHU BCerja MoKasbiBaeT mpeBocxoacTBo LIb Hax Ab.



CDaKTopbl BAUA 13 CPOK C/1

u,elv\eHTo6eT0HHb|x MOKPbITUM

[IpoekTrpoBaHue

o O06s3aTesieH y4yeT Harpy3Ky, KauecTBa
OCHOBaHMS$I, KJIMMATa, MAaTePUAJIOB.

CTpouTenbCTBO

e CooTBeTCTBHE BHIOMPAEMOTro MeTO/IA
0CcOOEHHOCTSIM KOHKPETHOTO 00'beKTa.

e Hanmuue mporpamMMbl KOHTPOJIS M 00ecTiedeHust
KayeCTBa Ha BCEeX 3TAllaX IPOEKTa.

CTpouTenbHbIe MaTepUAJIBI

* Baxaeiimum pakTopom obecriedeHust 10/ITOBEY-
HOCTU MOKPBITUS YaCTO SIBJISIETCS KauyecTBo LIb.



Y10 006111€TO MEXTY dTUMH ITPOOIeMaMu ?



BAara — ocHO NPUYMNHA
/
BO3HUKHOBEHUA AePEKTOB

LeMEeHTOOEeTOHHbIX MOKPbITUN

Il ns pereHUsT GOMBIIMHCTBA TPOOJIEM C TOTOBEYHO-
CTBIO JOCTATOYHO MPEeIOTBPATUTh MPOHUKHOBEHUE
BJIary (BO BCeX 3 COCTOSIHUSX) B 3aTBEP/EBIIIHI OETOH.

Kak 310 caenaTh, y4UTHIBAS TSHKEIEUIINE YCIIOBUS
JKCIUTYaTAL[UU ITOKPBITUUA ¢
CylecTByeT HeCKOJIBKO BADUAHTOB NPeJOTBPALL,eHUS
¢ [lom6op cocTaBa cmecH.
* Hanocrmoe Ha TOBEPXHOCTH «3aIIUTHOE BELIEeCTBOY

* Ynydiaroiiast CBOMCTBa CMeCH XMMHUYeCKast Jo0OaBKa



Moznbop cocTasa CMEEH-

Bopa vy map nepeMeniaroTCs B 3aTBepAeBlIeM
IleMeHTOOeTOHe MO KAlTM/UISPHBIM ITOPaM.

CHmKeHUe IMMpOHMLIAEMOCTHU CMECHU BO3MOXXHO, HO
HaCTO 3a CHET CEPbE3HbBIX AJOITO/IHUTEC/IbHbBIX 3aTPAT.

CHIKeHMe MPOHUIIAeMOCTH ITyTeM IToI00pa COCTaBa
BO3MOYKHO JIUIIIB JTO OMpeie/IEHHOTO Mpe/iesia U3-3a
BOITPOCOB YA0OOYK/IaZIbIBAEMOCTH CMECH,
TOCTYITHOCTH MaTepHaJiOB, a TAaKKe 3aTpar.

Haunbonee n3ydeHHBIM pellieHHUEM SIBJISIETCSI METOZ
IIOJTyYE€HUS CMeCHU C 3aJaHHBIMU CBOMCTBAMU.



_ OlnbouHble NpeacTaBReHna—"
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[')panynomeTpryeckue coCTaBbl OTAETbHbBIX
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“Tloa60op cocT

\/

BAUAHME KaXXA0ro nus3 3 MNapamMeTpoB Ha CBOMCTBA CMecH
KeNTblM BblaeNEH M,ﬂ,eaﬂbeIVI BAPUAHT
OCTaJ/ibHOe — OTBETCTBEHHOCTb NOAPAAYNKA

aBa Mo, NPOEKT:

Workability | Transport Strength Cold Shrinkage | Aggregate
weather stability
Aggregate System |Type, gradation vv - - - - vy
Paste quality | 7 W/cm, SCM v vy vy vy v v
type and dose
Paste quantity |Vp/Vv v - - - v 4

Adjusted Charged Passed (coulombs)
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- Apyrune BADaHT b —

Kommanueii International Chem-Crete pazpaboTraHo 2
MPOJAYKTA 111 MUHUMMH3ALUU BbI3bIBA€MbIX BJIATOM1
nedpeKTOB IIeMeHTOOETOHHBIX MTOKPBITHH U
KOHCTPYKIIVA.

PAVIX CCC-100 - 3TO yHUKaJIbHAsI HPOIUTKA C
OIBOWMHOU KPUCTA/UIUNYECKOU CTPYKTYPOU, HAHOCUTCS
Ha IMTOBEPXHOCTH CBEKET0 MJIN TBEPAOro OeToHa.

PAVIX MCE - ynyumiaroniast so6aBKa C My/TbTH-
KPUCTA/UTUIECKOUM CTPYKTYPOU, lo0aBasseMasi B 0eTOH
B TIpo1iecce 3aMeca /st o0ecTiedeHusl TIOTHOU 1
PaBHOMEPHOM 3allUThI 110 BCEX MacCe CMeCH.



Crete Pavix, Bridge Amarillo District.
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_ 9ddeKT oT npuMerermA CF

PAVIX CCC-100°

* CHmwkeHuUe nmepeMeneHsa BIaru

* CHmwKeHUe TPOHUKHOBEHMSI BOJIbI
yepe3 MOBEePXHOCTh

* TapaHTUpOBaHHAs 3alMTA OT:

Bnaru u Boabl

XUMHYECKUX PeareHTOB
M3meHeHuli TeMniepaTyphl
3arpsisHeHHs1 MOBEPXHOCTHU
Koppo3uu cranpHOM apMaTyphl




PesyncTaThl CAbITalAM, =
pmeHeHuAa PAVIX CCC-100
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~ MynbTi KpucTaaAnyetraa-A06aBKa
- Chem-Crete PAVIX (MCE)

Chem-Crete PAVIX MCE ob6ecrieunBaeT 3¢ dexT,
nonydaeMbid oT PAVIX CCC-100, a Takoke
IOTIOJTHUTETbHbIE 3HAUYNTE/IbHbIE TPENMYIIIeCTBA.

[TpegHazHaveHa 7151 7OOABIeHHS B OETOH B ITpollecce
nepeMelIuBaHMs, IIPU 3TOM CYIIeCTBYeT HECKOIbKO
crtoco60B fobasnenus s L|b3 paznuyHoro tumna.

HeoOxonmmo ee TitaTesibHOE CMELIUBaHUE C
MIPUTOTAaB/IMBAE€MOM CMeChIO JJISI PABHOMEPHOTO 1
OJHOPOJHOTO paclipeie/IeH!s B IeMEHTHOM TeCTe.
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% s
~—Pe3ynbTaTbl UCNbITaHUN

npumeHeHuna PAVIX MCE

s onpepenenus BnusiHus MCE Ha kaueCcTBO 1
DONTOBeYHOCTHh LIb mpoBegeHo MHOXXeCTBO UCIBITA-
HUU C UCIIOJIb30BAaHUEM LIMPOKOU raMMBbI COCTAaBOB.

B 60mbpIIMHCTBE C/Ty4aeB ONMTUMAJIBHBIM B OTHOIIIEHUH
ctouMocThb / apdexT konmmaectBom MCE crtano 2% mo
Macce LieMeHTa.

Ha cnepyrooimux cranaax mokasaHo HeCKOJIBKO
IIPUMEPOB U3 LIeJIOTO PSAAA MOIOXUTETbHBIX
pe3y/IbTaTOB UCTIBITAHU NTPpU fo0aBneHUN 2%.
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UBOC exo
yepes 0C no U3meHeHUo Mmacchl

Figures 3.a and 3.b show the results of the mass change for the
baseline untreated specimens and the intermixed 2% PAVIX MCE™
respectively. These results show a 91.6% reduction in mass loss for
the treated specimens compared with the control.
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Figure 3.a Mass Change of Untreated Mix
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Figure 3.b Mass Change — Treated Mix 2% Internal
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OC no AguHammn4yecKkomy moaynto

Figures 4.a and 4.b show the relative dynamic modulus change in the
untreated and treated specimens respectively. The 2% intermixed
PAVIX MCE™ resulted in a 20.3% higher retained dynamic modulus.
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Figure 4.a: Relative Dynamic Modulus — Untreated Mix
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Figure 4.b: Relative Dynamic Modulus — Treated Mix 2%
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Alkali-Silica Reactivity (ASR): the following tests results were based
on ASTM C-1567, “Determining the Potential Alkali-Silica Reactivity
of Combinations of Cementitious Materials and Aggregate
(Accelerated Mortar Bar Method)”. The Platte river aggregates used
in the test have been characterized as highly reactive.

The addition of 2% of PAVIX MCE™ by weight of cement reduced
expansion from 32% for the 0.47 w/c ratio to 74% for the 0.39 w/c
ratio. This significant level of reduction in ASR is due to improved
hydration, alteration of the hydration products (CH versus C-S-H) and
enhanced moisture control.
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Figure 1: Increasing resistance to the alkali-silica reactions with MCE:
According to ASTM C 1567, using IDOT C4 PCC mix.
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Specimen

Treated 1
Top/Middle

Treated 2
Top/Middle

Non Treated 1 | Non Treated 2 A\.?;;ge ';;’ie:;lg:
Top/Middle Top/Midile Temperature | Temperature
Temperature at Casting, °F 77/74 77174 71 74.0
Temperature at Immersion, °F, 77/74 7775 77 74.5
Temperature at 1 day, °F, Freeze 34/36 34/35 34 35.5
Temperature at 2 days, °F, Freeze 33/34 33/33 33 33.5
Temperature at 3 days, °F, Freeze 29/33 30/32 29.5 32.5
Temperature at 7 days, °F, Freeze 24/25 24/27 24 26.0
Temperature at 14 days, °F, Freeze 21/22 22/26 21.5 24.0
Temperature at 21 day, °F, Freeze 20/20 20/21 20.0 20.5
|LTemperature at 28 days, °F, Freeze 21722 22/23 21.5 22.5

Average
Top
Temperature

A'eragc
Middle
Temperature |

Temperature at Casting, °F

77174

77/74

77.0

Temperature at Immersion, "F,

76/73

76/74

76.0

73.5

Temperature at 1 day, °F, Freeze

38/40

39/41

38.5

40.5

Temperature at 2 days, "F, Freeze

36/37

36/39

36.0

38.0

Il Temperature at 3 days, "F, Freeze

33/34

34/35

33.5

345

Temperature at 7 days, “F, Freeze

32/34

33/35

32.5

345

Temperature at 14 days, °F, Freeze

31/34

32/33

31.5

33.5

Temperature at 21 day, °F, Freeze

31/33

32/33

31.5

33.0

Temperature at 28 days, °F, Freeze

32/33

33/34

325

33.5

Table 18. Average Temperature of 2% Intermixed PAVIX MCE™ Specimens as a Function

of Time.
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WM BOCTb K

The results of the testing on both the baseline untreated sample and the intermixed PAVIX
MCE™ are presented in Table 22. Although the baseline permeability rating is relatively low,
the 2% intermixed sample showed a reduction of 90.7 percent. In practical terms, this implies
that the concrete is less permeable, has a higher density and is more resistant to intrusion by
chloride ions from deicing salts. IN other words, the higher level of crystallization prevents

intrusion of salt into the concrete.

ASTM C-1202

Charge Passed, Coulombs

Baseline Pavix,
Internal
- 646 | 6 |

| Chloride Permeability Rating*

Very Low | Negligible

Reduction in Chloride lon

| Penetration Over Control

-— 90.7%

Table 22. Chloride lon Penetration of Baseline and 2% Intermixed PAVIX MCE™ Specimens.
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~ Boisogpl e

CoBpeMeHHbI MeXaHUCTUYECKO-IMITUPUYIECKUU Me-
TOJI, TPOEKTHUPOBAHUS 00ecrevynBaeT BICOKYIO TOY-
HOCTb MMPU YCJIOBUU JO/HKHOTO KayeCTBAa BBOAHBIX JaH-
HBIX ¥ KBATUPUITUPOBAHHON MH)XeHEPHOH OLIEHKH.

CoBpeMeHHOe 000pyI0OBaHUE CITOCOOHO 00eCIIeYUT
CTPOUTETHCTBO MOKPHITUU B TOUHOM COOTBETCTBUH C
3aJJaHHBIMH TPeOOBAaHUSIMU M TIOTTYCKaMH.

Bompoc gonroBeuHocTH ieMeHTOOETOHA — TTOC/IeTHSS,
4acTo HeJgoCTalollast «4acCTh I1a33j1a».

OH ycIenrHo penraeTcs 3a CYeT Iog00pa CoCTaBa
CcMecCeH C 3aJJaHHbIMH CBOMCTBAaMH, a TaKXKe
IIPUMEHEHUS ABYX BBILIEYIIOMAHYTBIX IPOAYKTOB.

20



[Togpo6ubie mpotokobl ucbiTaHuii PAVIX CCC-100
PAVIX MCE npou3sBozacTBa KoMmmaHuM International
Chem-Crete MOXXHO TTO/TYYHUTbh, 3alIPOCUB UX:

y Menst mu6o0 roct. Radi Al-Rashed, mpesugenTa
koMmmaHuu International Chem-Crete Co., www.chem-
crete.com

21



—

bnaropaapto 3a BHUMaHue!

Dr. Michael Ayers
Global Pavement Consultants, Inc.
mayers@globalpavements.com



