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MU3BELLUTAJ O UICTTUTUBAHY / REPDRT ON TESTING

OTNOPHOCTH OeToHa Ha npogop Boge nog NPpUTUCKOM

(eogoHenponycTisMBOCTH GeToHa) 6e3 u ca gopatkoM PENETRON ADMIX /
of resistance of concrete to water penetration under pressure
(concrete watertightness) without and with additive PENETRON ADMIX

HnenTudukaumoHin Bpoj wasewraja / ldentification Mo. of report:

Yrynau Gpoj cTpana naselwraja / Total No. of report pages:

VP-18-22-23

6 cTpava+1 npunor (ouyexa) /
6 pages+1 enclosure { evaluation )

(ny. aen. 6p. fb.r.s. ref. No. 50-11
og f dated 08.01.2018.), { Avanuaa
Gp. [ Analysis No.)

Natym uanasawa wssewraja / Date of report issuing: 11.07.2019.
Hapy4unay wcnutnearsa / Agpeca u TenedpoH f Epoj aaxTesa n patym /
Customer of testing __Address and telephone N Request No. and date
Mowe I'Injiu:le 3nm Mpuxeahexna noxyga MHcTumyTa Gp.
BPYWH / 50-5827/3 op 03.10.2018.r. /
NIVO 381 DOO VRCIN Mose Pijade 3 d Accepled offer of the Institute No.
VRCIN 50-5827/3 dated 03.10.2018.
Yaopak 3a HCTIMTWEaHS Bpoj yaopka 3a Mopexrno yaopka (npowaeohay, Matym wapane
(Hazue W onuc) / venuTHBAk:e [ MECTO Y30pKoBaHa) / yaopka / Date
Sample for testing Number of sample Qrigin of sample (producer, of preparation
{name and description) for tesling place of sampling) of sampe
Ya0puM 3a HCNUTHBAHE CY CNPaBreeHH,
——— | W L YIOPKOBAHW KM HEMOBAHW 00 WCNWUTHEAHA,
uspahere ynopeno on GetoHa - KOLKe :
Go3 Hoa Iy AMmerauja y NaGopatopuju 3a GeToH 1 Beauea,
PENETRON ADMIX / 16x16x16em /| . 5 g s =
Concrete cubes Test samples - apy4ynousm HGHHTI-‘IIB:Maf BS::;EI‘DFFEE 05.12.2014.
made comparatively of cubes of were made, sampled and treated until
testing, in the Laboratory for concrete and
concrete without and with dimensions : : :
additive PENETRONADMIX | 15x15x15¢m | Dinders, in accordance with the agreed
procedure with the Customer of testing.
TlabopaTopmjcra oaHaxa yaopka /
Laboratory designation of sample

3axTeraHa ncnuTHBaksa ( ONWC W CBPXA MCNMTUBAKE ) /
Required lestings ( descriplion and purpose of tests )

VP-22-23/18

me_d) NaGoparopuje 3&% GeToH v Beansa |

%bﬂmmw for col;%jriz and binders
¥anho Pliymosuh, gunn xem.

VP-18-22-23

Wenutusare GetoHa MB 30 (C25/30), Dmax=16mm, VDP 6ea u ca
aopatkom PENETRON ADMIX y norneay otnopHocTy GeToHa Ha
npoAcp BoAe NoA NPUTUCKOM (BOAOHENPONYCTIBUBOCT) /

Testing of concrete

with additive PENETR

AD

, AunN. WK rpaf).

X in terms of resistance of concrete to
r pressure (watertightness).

3asoga 3a rpafeBuHcke matepwjane [
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Q; MHCTWUTYT 3ANYTEBE Al, BEOIrPA — J'Iaﬁopampuig 3a beToOH W Be3MBa

WaBewraj o ucnutueamwy / Report on testing
oTnopHocTh GeToHa Ha npoaop BoAe Nog NPUTHUCKOM (BogoHenponycTrsMBocTH GeToHa) Gea u
ca aopatkom PENETRON ADMIX / of resistance of concrete to water penetration under
pressure (concrete watertightness) without and with additive PENETRON ADMIX

1. OonuTW NOOAUN /| GENERAL DATA

NIVO 381 DOO VRCIN

RAFEIRI L LA TOMErS Mowe Mujage 3 g, BPYWH / Mose Pijade 3 d, VRCIN

WOEHTU®UKALWOHW BPOJ M3BELWITAJA /

IDENTIFICATION NO. OF REPORT: VP-18-22-23
Mpema crangapauma ! According to standards: SRPS ISO
e L 6275:1997; SRPS ISO 4012:2000; SRPS U.M1.015:1998
) noayyeH / withdrawn Ve

HAMNOMEHA: Wenwtwearwe BoAcHenponycTrewBocTW  Getona je  ypafleHo cxoAHG  AOroEopeHoM
(moawudhvkoBaHOM) NMOCTYNKY ca Hapyyvouewm WcnuTHBala, a npema npenopykama AMepHUMKOr MHCTUTYTa 3a
6eton (ACI) 3a meTognorkjy MCnMTHBaka Koje ce oAHoce Ha kpucTanvwyhe aguTuee. /

MOTE: Testing of concrete watertightness was done in accordance with the agreed (modified) procedure with
Customer of testing, and according to the recommendations of the American Concrete Institute (ACI) for the
methodology of testing relating to crystallized additives.

2. NoaALW O BETOHY / DATA ON CONCRETE

Nogauwu o GeTony cepuje A — ETanon — 6e3 nogatka PENETRON ADMIX /
Data on concrete of series A - Etalon - without additive PENETRON ADMIX

- Datym uapape / Date of preparation: ....... 05.12.2018.
- UemenT / Cement: .........cocccoeeivvivcecnene.. LAFARGE CEM [I/A-M(S-L) 42,5R ca / with 340kg/m3
- Arperar / Aggregate: .............ccceevveecrieeen. PUPOAHN, CENAPUCAHK, ¥ 3 bpakumje (45/20/35%):

0/4, 4/8 n 8/16 mm / natural, separated, in 3 fractions
(45/20/35%):0/4, 4/8 and 8/16 mm

- Boga /Waler: ..........cccoevmmvnrmrmssnnssssnsn il W3 rpapcKor eogosoaa /
from the city water supply, W/C=0,569
- Nopatak 1/ Additive 1: ..........oovieivenr bun o cynepnnactucpukaTop / superplasticizer
Sika Techno 20S 0,40%
- Hopatak 2 / Additive 2 .......... 0o nnactucpukaTop-petapaep / plasticizer-retarder

Sika Plastiment 20R 0,20%
- KoHaucTeHumja ceexer BeToHa /

Consistency of fresh concrete: ........0...... crnerawse / slump 160mm
- Mapka v cBojcTea betoHa /
Class and properties of concrete: ............. NMB 30 (C25/30), Dmax=16mm, VDP

MNogauwn o 6eToH nje B —ca Tkom PENETRON ADMIX /
Data on concrete of series B - with additive PENETRON ADMIX

- Natym wapane / Date of preparation: ....... 05.12.2018.
- LemeHT / Cement! .4 ..o LAFARGE CEM II/A-M(S-L) 42,5R ca / with 340kg/m3
- Arperat./ Aggregatei................cceecvvveenee. MPUPOAHA, CENAPUCAHW, ¥ 3 dhpakunje (45/20/35%):

0/4, 4/8 w 8/16 mm / natural, separated, in 3 fractions
(45/20/35%): 0/4, 4/8 and 8/16 mm

- Bogad Water: ..............ccceveevvereviiiniennee. M3 rpaackor sogosopa /
rom the city water supply, W/C=0,568
- Doparak 1/ Additive 1: ............................. cynepnnactuchukarop / superplasticizer
Sika Techno 20S 0,40%
- Aloparak 2 | Additive 2: ............ccccvcvveneee.. NNACTUCDMKATOP-pETapaep / plasticizer-retarder
Sika Plastiment 20R 0,20%
- Dopatak 3 / Additive 3. ..............ccceceeeeee. KpUCTANuwyhu aguTue 3a BogoOHENpoONycHOCT BeToHa /

crystallized additive for concrete watertightness
PENETRON ADMIX 1,00%

- KoHaucTeHuwja ceexcer GeToHa /

Consistency of fresh concrete: ................. cnerawe / slump 80mm
- Mapka w cecjcTea GeToHa /
Class and properties of concrete: ............. WMB 30 (C25/30), Dmax=16mm, VDP

VP-18-22-23 cTp. 2006




@- MHCTUTYT 3A NYTEBE A/l BEQOIPA[ — JlabopaTtopuja 3a 6eToH 1 Beanea

3. PE3YNTATU UCMUTUBAHA YBPCTORE MNPU NPUTUCKY BETOHA /
TESTING RESULTS OF COMPRESSIVE STRENGTH OF CONCRETE

Pesynratn ucnutusawa uspcrohe npu nputucky 6etona cepuje A — Etanox — 6e3 goaarka
PENETRON ADMIX / Testing results of compressive strength of series A concrete — Etalon -
without additive PENETRON ADMIX

: YspcTtoha npu nputicky / Com ive st
OsHaka Crapoct anpeMuHcKa peT pu np y pressive strength
yaopaka / TRy Maca / MPa
Designation | A2HMa / Age Density koLKa / cube kouka / cube cpeptka BpegHocT /
of samples of samples in kg/m? d=150 mm d=200 mm MFan value
days 115 le:l” fm

A-4 2312 419 39,8

A-5 28 2318 41.3 39,2 40,4

A-G 2310 44 4 42 2

Owmenaunje BeToHckor Tena / Dimensions of concrete sample:  150x150x150 mm

UInpepauyxara Ha koury 200mm (f20=0,85fis) npema MNBAB-y, unax 20 / calculated on cube 200mim
(f20=0,95%1s) according fo the PBAB, article 20

Oatym ucnutieaiea / Date of tesling: 02.01.2019.

Pesynratin ucnuTuBama Yspcrohe npu NpuTHUcKy 6eToHa cepuje B — ca nogatkom PENETRON
ADMIX 1,00% / Testing results of compressive strength of series B concrete — with additive
PENETRON ADMIX 1.00%

YepcToha wtHcky / C i
OsHaka C;T? 3anpemuHcka npu np Hmwmpa ompressive strength
yaopaka / maca /
Designation | A2HWMa/ Age Density kouka / cube kouka /cube | cpeara BpegHocT /
of samples of samples In kg/m? d=150 mm d=200 mm mean value
days f1s fao" fon

B-4 2356 55,6 52,8

B-5 28 2350 522 49 6 51,6

B-6 2337 55,1 52,3

Oumenanje beTouckor Tena / Dimensions of concrete sample:  150x150x150 mm

npepavyxara Ha koury 200mm (f20=0,95*fi5) npema [BAE-y, unax 20 / calculated on cube 200mm
(f20=0,95"5) according to the PBAB, article 20
Oartym wcnutvearsa / Date of testing:  02.01.2018.

4, noaAun O ICNUTUBAKLY BOOOHENPONYCT/IBMBOCTWU BETOHA
(oppefiuBare npogupar-a BoAe noa NnpUTMcKom) /
DATA ON TESTING OF CONCRETE WATERTIGHTNESS
(determination of water penetration under pressure)

= MNpumersenn npuTucak soae / npew W apyru Aax f the first and second day - 100 kPa (1 bar),
Applied water pressurBl b du.......coccveeeeesrrrmnsnesns Tpehu aad [ the third day - 300 kPa (3 bara),
Ofl, YeTBPTOr A0 ceaMor faxa /
from the fourth to the seventh day - 700 kP (7 bara).
MocTynak je noHoBbEH jolw 3 nyTa, TokoM apyre, Tpehe u
yetepTe Henerse. / The procedure was repeated three mare
times during the second, third and fourth week.

- Ycnoeu Heroeawa [ Conditions of curing: .......... npema craHgapay / according to standard
- dvmeHanje wenvTHWX enpyseTa /
Dimensiens of testing samples: . e KOUKE [ cubes 150x150x150 mim
- Mpwnpema y3opaka / F'raparatmn cf samples: ... CTpaHuue yaopaka koje fie GUTH nanomeHe aejcTey Boae nof

NPUTUCKOM CY OXpanasrbeHe YenuyHOM YETKOM 0gMax no
eafjersy y3opaka W3 kanyna — oTeaparse kanwnapa / site of the
samples that will be exposed to effect of water under pressure
wenw roughened with a steel brush immediately after removal
of the samples from molds - opening of capillaries

- Temneparypa npocropuje /
Temperature of the room: e 2142°C

- BnamHocT npocTopuje / Humrdlty' ofthe room: e 5525%

- Mpaeay genosarea BoEHOr NPUTHCKA / Ha AOKY CTPaHy NOCTaBILEHE ENPYBETE, HOPMANHO Ha
Course of action of water pressure: .................... Npasau nywera kanyna / on the lower side of the placed

sample, normal to the direction of mold filling
- Nlatym 3aBpLieTKa McnuTBara /
Date of testingend: ...........cccv v 08.02.2019.

VP-18-22-23 cTp. 3006



@ MHCTUTYT 3A NYTEBE BECOIPA/l — JlabopaTopuja 3a BeToH n Beanea

Warnea nosplunHe no jegxor yaopka GetoHa cepuje A n B nocne 3asplieHor ucnutusana v Lienara

y3opaka npukasaH je Ha Crivkama 11 2./
The appearance of the surface of one concrete sample of series A and B after completion of testing
and splitting of the samples is shown in the Photos 1 and 2.
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Crura 1. Warneg yaopka A-3 nocne 3aBplUeHor CNUTWBAa W Lienakka y3opka /
Photo 1. The appearance of the samples A-3 after completion of testing and splitting of the sample
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ComEpRrLr TRt E (4 4%
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camea- o ssarsae. VP-23118

Crmka 2. Warnen ysopka B-2 nocne aaBplueHor UCNWTUBaKa W Lenaka yaopka / B
Photo 2. The appearance of the samples B-2 after completion of testing and splitting of the sample

VP-18-22-23 cTp. 4006



@ WHCTWTYT 3A NYTEBE Al GEOTPA[ — JlaGopaTopuja 3a 6eToH 1 Besusa

5. PE3YNTATWU UCNUTUBAHKA BOOOHEMPONYCTILMBOCTU EETOHA
(onpehuBare Nnpoaupara Boge nog NPUTUCKOM) /
TESTING RESULTS OF CONCRETE WATERTIGHTNESS
(determination of water penetration under pressure)

5.1 Peayntath ucnutusBarsa BOAOHENponycTILUBOCTH GeToHa cepuje A,
EranoH — 6e3 pogatka PENETRON ADMIX /
Testing results of watertightness of series A concrete,
Etalon — without additive PENETRON ADMIX

Ananuaa 6p. / Analysis No. VP-22/18

I'I.:Tg:::a EPBﬂlU'h:T Hajeeha Cpenia
JanpemmHcka fpoaopa npocesHe I'.I[;v:it:.":pz Haj :al‘ra .q:fﬁ:"lﬂe
O maca berona / Boae / RyGuna soge / Bope/ | Mpadp
3Haka The npogepa eoge / oA npoaopa pPam@ryKkn NPpUKas
yaopaka / Concrete Maximum The mean value npogopa soae /
| e ; average | The mean value h . . "
Designation density depth of of average depth of of maximum depth |  Graphical view of
of samples water depth of water "\ el of water water penetration
penetration penetration ReieRstion penetration
kg/m? mm mm mm mim
A-1 2322 90 120 /\
[
A-2
2328 86 90 115 120
A3 2283 88 120 ﬂ
| |

VP-18-22-23 cTp. 5006



@ WHCTWUTYT 3A NYTEBE All, BEOIPA[l — JlaGopaTtopwja 3a 6eTOH 1 Be3uBa

5.2 Pesynatm ucnutuBarma BOAOHeNponycT/UMBOCTH GeToHa cepuje B,
ca popaTtkom PENETRON ADMIX, 1,00% /
Testing results of watertightness of series B concrete,
with additive PENETRON ADMIX 1.00%
Axanuaa op. / Analysis No. VP-23/18
Mpoceyxa Cpegka ; V\
AyGuHa BREAHOCT iiiiﬂ::: ::J[JEAI'H
3anpemuHcka | PoAopa SREEEar jseh WHE
O3Haka Mms Beitin ] sone / AyBuHa "gﬁ:‘;ﬂ z:g:n;aﬂggner [padmuxn npukas
ysopaka / Concrete s npopopa oA/ |y vimim The mean value | [IPoAcpa eoae /
Designation | "¢ cip average | The meanvalue | oo ot | of maximum depth | Graphical view of
of samples depth of of average Py olwatar water penetration
Wersr depth of water penetration panétratinn
penetration penetration .
kg/m? mm mm mm mm
B-1 2353 3 5
B-
2 2364 3 0 5 5
Lr ]
B-3 2352 0 0
H3JABA:
Pesyntatu ncnuTHeaka ogHOCE C& MCKIBYHUBO HA YIOPaK KOjU j& UCTMTaH,
WaeewTa] He cme BuTW penpofykosan, wiyaes y uenoctd, Gea nicMeHe carmacHoct NaGopaTtopuje sa Berol w
BE3MBA.

Waeewraj uapagwna [ Report prepared by

m . aboratory for co nG{'E-'t? and binders
Paddua 2uhesuh, dunn.zpal). UHX. auno Pwymosuh, dumnn.xem.
VP-18-22-23 cTp. 6 on 6



@ WHCTWUTYT 3A NYTEBE AQl, GEOIPAL /

THE HIGHWAY INSTITUTE JSC, BELGRADE [enosogHu 6poj / Ref. No.: 50-2082/2
3ABO[] 3A FPABEBUHCKE MATEPWJAIE / [aTym / Date: 11.07.2018.
DEPARTMENT FOR BUILDING MATERIALS
11010 Beorpan, Bynesap Meka Qanuesuha 45 /
11010 Belgrade, 45 Bulevar Peka Dapcevica

Ouena oTnopHocTh GeToHa Ha npogop Boae nog NPUTUCKOM 3a DETOHCKe enpyseTe
(oueHa BogoHenponycTLnBocTH) /
Evaluation of concrete resistance to water penetration under pressure
(watertightness evaluation)

WaenTudmkayvoHn Opoj oueHe:

Identification No. of evaluation: O-vP8-22-23

Hapyuunay / NIVO 381 DOO VRCIN

Customer: Mowe Mujage 3 o, BPYUH / Mose Pijade 3 d, VRCIN
Besa / W3sewTaj 0 ucnutnsamwy, naeHtmdvkauymoru 6poj /
Connestion: Report on tésting, identification Number: VP-18-22-23

Peayntat ynopefHux ucnutuBama npobHux ysopaka BetoHa MB 30 (C25/30), Dpex=16mm, VDP
6e3 u ca pogatkom PENETRON ADMIX, og 05.12.2018.rog., y nornegy oTtnopHoctu 6eToHa Ha
npogop Boae noA NPUTUCKOM (BOAOHENPONYCTILUBOCTH) fipema moaudUKoBaHo] MeToaw cTaHAapaa
SRPS U.M1.015:1998, npukasanm cy y wasewwTajy - naeHTudukaumonu 6poj VP-18-22-23. /

Results of comparative teslings of trial concrete samples MB 30 (C25/30), Dmax = 16mm, VDP
without and with additive PENETRON ADMIX, dated 05.12.2018., in terms of resistance of
concrete to water penetration under pressure (watertightness) according to the modified standard
method SRPS U.M1.015:1998, are shown in the report - identification No. VP-18-22-23.

Mpu makcuManHoMm npuMer-eHOM NpUTHUCKY Boge on 700kPa (7 bara) cpeawa BpeAHOCT NpoceyHe
AybuHe npogopa BoAe W3HocH 90mm a cpefia epenHocT Hajeehe gyGuHe npopopa Bocge W3HOCK
120mm xop GeToHa cepuje A Ges aoparka PENETRON ADMIX. /

At the maximum applied water pressure of 700 kPa (7 bar) the mean value of average depth of water
penetration is 90mm, and the mean value of maximum depth of water penetration is 120mm at
concrete of series Awithout additive PENETRON ADMIX.

Mpu makcumanHom rnpuMerseHoM npuTUcKy Boge of 700kPa (7 bara) cpegrsa BpegHOCT NpoceyHe
AybwHe npogopa Boae waHockh Omm a cpefwa BpegHocT Hajsehe aybuHe npogopa BoAE M3HOCK
5mm kop, 6eToHa cepuje B ca pogatkom PENETRON ADMIX. /

At the maximum applied water pressure of 700 kPa (7 bar) the mean value of average depth of water
penetration is Omm, and the mean value of maximum depth of water penetration is 5mm at concrete
of series B with additive PENETRON ADMIX.

Ha/ocHoBy \gobujeHnx pesyntata mcnuTvBara 3akibyyyje ce Aa McTa GeTOHCKA MelWaBMHa Y3
ynotpeby mopatka PENETRON ADMIX wma sHatHo Borby OTROpHOCT Ha npogop BOAe noj
NPUTWCKOM, T). AoAaTak ¥ 3HavajHoj Mepu [onpuHock BogoHenponycHocTu BeTtoHa (ceogw npogep
sofe y BeToH Ha MUHUMYM, UNK ra ¥ NOTNYHOCTH eneMuHuLLE). /

Based on the obtained testing results, it is concluded that the same concrete mixtures with use of
additive. PENETRON ADMIX have a significantly better resistance to water penetration under
pressure, i.e. additive significantly contributes concrete watertightness (reduces the water penetration
into concrete to a minimum or completely eliminates if).

OU,EH'y' fpana / Evaluation given by opuje 3a 6eToH U Be3uea /

Etﬂr}f far cc-ncre:te and binders
(JUES) mzr.ﬁmt . td bl

Pad azuhesuh, dunn.zpal).uHx. % no Puwymosuh, ounmn.xem.

O-VP-18-22-23 ctp. 1og 1

T



