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L&i néi diu

TCVN 11839:2017 bién soan trén co s& tiéu chuan EN 1504-02
Products and systems for the protection and repair of concrete
structures Definitions, requirements, quality control and evaluation of
conformity - Part 2: Surface protection systems for concrete — San pham
vé cac hé dung dé bdo vé va stra chira két cAu bé téng — Binh nghia,
yéu cédu, kim soét chét luong va dénh gi4 sy phu hop — Phdn 2:
Hé bdo vé bé mat bé téng.

TCVN 11839:2017 do Vién Khoa hoc va Céng nghé Giao théng Vén tai
bién soan, B§ Giao théng Van 1_éi d& nghi, Téng cuc Do lwdng
Chét lugng thadm dinh, Bd Khoa hoc va Céng nghé td chirc thdm dinh va
cdng bé.
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Hé bao vé bé mit bé téng - Yéu cau ky thuat va phwong phap tho

Systems for the protection concrete surfaces - Specifications and Test Methods

1 Pham vi ap dung

1.1 Tiéu chudn ndy quy dinh cac yéu ciu ki thuat va phuong phap thir ddi véi hé bo vé bd mat bé
téng, nham tang cuwdng dd bén Iau clia két cdu bé tong.

1.2 Tiéu chudn ndy dua ra céc phrong phap bdo vé bé mat bé téng, bao gdm:

- Phuong phap thdm ky nuérc;

- Phuong phap thdm tham nhép;

- Phwong phap mang pho.

2 Tai lidu vién din

Céc tai ligu vién din sau |a can thiét cho viéc 4p dung tidu chudn. Déi voi cac tai ligu vién din ghi nam
cdng b thi 4p dung ban dugc néu. DI véi cac tai ligu vien dn khdng ghi nam cdng bé thi &p dung
phi&n ban m&i nhét, bao gdm ca cac sira ddi (néu co).

TCVN 1595-1:2007  Cao su, luu héa hodc nhiét déo - Phuong phép xéc djnh do cing &n 16m;
TCVN 2092:2013 Son va vecni — Xéc dinh théi gian chdy bdng cdc thir d6 chdy;
TCVN 2097:2015 Son va vecni = Phuong phép thi cét 6;

TCVN 2100-1:2007  Son va vecni - Phép thi bién dang nhanh (d6 bén va dap) - Phén 1: Phép the
tai trong roi, vét I6m cd dién tich lom;

TCVN 2682:2009 Xi méng pooc ldng - Yéu cdu kg thuét;

TCVN 3116:1993 Bé téng ndng — Phuong phédp xéc dinh d¢ chbng thdm;

TCVN 3121-3:2003  Vi¥a xdy dung — Phuong phép thir - Phén 3: Xéc dinh d luu dong cua viva twoi
(phwong phép ban dan);

TCVN 3121-6:2003  Viza x&dy dung — Phuong phép thwong phép the - Phédn 6: Xéc dinh khéi lvong
thé tich vira tuoi;

TCVN 4851:1989  Nuwdc dung dé phén tich trong phong thi nghiém

(1ISO 3696-1987)
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TCVN 8819:2011
TCVN 9204:2012
TCVN 9337:2012
TCVN 9349:2012
TCVN 9492-2012

TCVN 9760:2013
TCVN 10271:2014
TCVN 10517-1:2014

TCVN 10519:2014
TCVN 10522-1:2014
TCVN 11974:2016
EN 1062-3

EN 1062-7

EN 1062-11:2002

EN 1504-1:1998

EN 1504-8:2004

Mat duwong bé tong nhyra néng - Yéu céu ky thudt va Phuong phép the;

V(ra xi mang khd tron s&n khéng co;

Bé téng nang - Xéc dinh d6 thdm ion Clo béng phuong phép do dién leong;
Lép pht mat két cdu xdy dung - Phuong phép kéo dirt thir d6 bam dinh nén;

B& Tong - Xé4c BDinh Hé S6 Khuéch Tan Clorua Bidu Kién Theo Chiéu Séu
Khuéch Tén;

Son va vecni - Xé4c dinh dé day mang;
Maét dwdmg 6 té — Xéc dinh strc khéng trugt mét dwdng,

Son Va Vecni - Xac Binh D6 Bén Voi Chét Long - Phén 1: Ngam trong chét Iong
khéng phai nwéc;

Son, vecni va chét déo - Xac dinh ham luwgng chét khéng bay hoi:
Chét déo - Xéc dinh tro - Phén 1: Phuong phép chung;
L6p phi hivu co — Xéc dinh d6 chiu mai mon béng thiét bj Taber;

Paints and varnishes — Coaling materials and coating systems for exterior
masonry and concrete — Part 3: Determination and classification of liquid-water
transmission rate (permeability) = Son va vecni = Vit liéu son pht va hé phu
cho bé mét viva va bé téng — Phén 3: Xé4c dinh véa phén loai tbc d lan truyén
chét Iéng;

Paints and varnishes — Coating materials and coaling systems for exterior
masonry and concrete — Part 7: Determination of crack bridging properties —
Son va vecni - VAt liéu son phd va hé phi cho bé mat viva va bé téng — Phén 7:
Xéc dinh tinh han gén vét nixt;

Paints and vamnishes — Coating materials and coating systems for exterior
masonry and concrete — Part 11: Methods of conditioning before testing — Son
va vecni - V4t liéu son phi va hé pht cho bé mét viva va bé téng — Phén 11:
Phwong phép bado dwdng truée khi thir nghiém;

Products and systems for the protection and repair of concrete structures —
Definitions, requirements, quality control and evaluation of conformity — Part 1:
Definitions — Sén phém va céc hé dong dé béo vé va siva chiva két c4u bé tong
~ Dinh nghta, yéu cdu, kiém soét chét lwong va dénh gi& sw phu hop — Phén 1:
Dijnh nghia;

Products and systems for the profection and repair of concrete structures -
Definitions, requirements, quality control and evaluation of conformity - Part 8:
Quality control and evaluation of conformity - S&n phdm vé céc hé dung dé bdo
vé va stra chira két cdu bé tong — Djnh nghia, yéu cdu, kiém soat chét lvong va
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EN 1766

EN 12190

EN 12617-1

EN 13294

EN 13395-2

EN 13501-1
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danh gi& s phu hop — Phén 8: Kiém soét chét luong va danh gié sw pht hop

Products and systems for the protection and repair of concrete structures -
Definitions, requirements, quality control and evaluation of conformity — Part 9:
General principles for the use of products and systems — Sén phdm vé céc hé
qung dé bdo vé va sira chira két cdu bé téng — Binh nghta, yéu céu, kiém tra
chét lugng va dénh gia kiém dinh — Phdn 9: Céc nguyén Iy co ban dé str dung
sdn phém;

Products and systems for the protection and repair of concrete structures —
Test methods — Determination of the coefficient of thermal expansion - Sén
pidm va cac hé dung dé bdo vé va stra chira két céu bé tong — Phuong phép
thie - Xac dinh hé s6 gidn n& nhigt;

Products and systems for the protection and repair of concrete structures - Test
methods - Reference concretes for testing — San pham va céc hé dung dé bdo
vé va stra chiva két cu bé tong — Phuong phép thi - Mau bé téng chudn ding
dé thir nghiém;

Products and systems for the protection and repair of concrete structures — Test
methods - Ditermination of compressive strength of repair motor - Céc sén
phdm vé hé bdo vé vé sira chira céc két cdu bé tong — Phuong phép thi - Xéc
dinh cuong dg nén cda vira stva chira;

Products and systems for the protection and repair of concrete structures —
Test methods — Part 1: Determination of linear shrinkage for polymers and
surface protection systems (SPS) - San phdm va céc hé dung dé béo vé va sta
chira két céu bé téng — Phuong phép thir - Phén 1: Xéc dinh d co ngdt tuyén
tinh cda polyme va hé bao vé bé mat;

Products and systems for the protection and repair of concrete structures. Test
methods. Determination of stiffening time — San phdm va céc hé dung dé béo vé
vd stra chira két cdu bé téng — Phuong phép thir - Xac dinh thoi gian ddng
cing;

Products and systems for the protection and repair of concrete structures -Test
methods - Determination of workability — Part 2: Test for flow of grout or mortar -
Sén pham va céc hé dung dé bdo vé va stra chiva két cdu bé téng — Phuong
phép thir - Xéc djnh tinh céng téc — Phan 2: Thl nghiém d¢ chady cda vira phun
va vira trat;

Fire classification of construction products and building elements — Part 1:
Classification using test data from reaction to fire tests — Phén cép tinh chéy cia
sén phdm x8y dyng va céc két cdu cbng trinh — Phén 1: Phén loai bdng d ligu
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EN 13529

EN 13578

EN 13687-3

EN 13687-5

EN ISO 3219

EN ISO 4628-2

EN ISO 4628-4

EN ISO 4628-5

thu duwge tir céc thu nghiém phan tng chéy;

Products and systems for the protection and repair of concrete structures —
Test methods — Resistance to severe chemical attack - San phdm va céc hé
dung dé bdo vé va sira chira két cdu bé téng - Phuong phép thir - B bén trong
méi trudmng hoa hoc an mon manh;

Products and systems for the protection and repair of concrete structures —
Test method — Compatibility on wet concrete - Sdn phdm va céc hé ding dé
bdo vé va stra chlra két c4u bé téng — Phurong phap thir - DG twong thich voi bé
tong wot;

Products and systems for the protection and repair of concrete structures -Test
Methods - Determination of thermal compatibility. Thermal cycling without de-
icing salt impact - Céc sdn pham va hé béo vé vé stra chira céc két cu bé tong
~ Phuwong phép thir - Xéc dinh kha nang twong thich nhiét — Chu ky nhigt khéng
két hop mudi tan bang;

Products and systems for the protection and repair of concrete structures -Test
Methods - Determination of thermal compatibility - Resistance to temperature
shock - - Céc sdn phadm va hé bdo vé va sitra chiva céc két cdu bé téng -
Phwong phép thir - Xéc dinh khé ndng tuong thich nhiét - DG bén sée nhiét;

Plastics — Polymers/resins in the liquid state or as emulsions or dispersions —
Determination of viscosity using a rotational viscometer with defined shear rate
(SO 3219:1993) — Chét déo — Nhya/polyme Idng hodc nhit twémg hodc phan
tén — Xéac dinh do nhét bdng nhot ké quay voi tbe df truot nhét dinh;

Paints and varnishes — Evaluation of degradation of coatings — Designation of
quantity and size of defects, and of intensity of uniform changes in appearance
— Part 2: Assessment of degree of blistering — Son va vecni — Banh gia hv
héng cta méng son — Phén cép murc d6 va kich c& khuyét tat, va mie dé thay
déi ngoai quan ~ Phén 2: Danh gia mic d9 phdng rop;

Paints and varnishes — Evaluation of degradation of coatings — Designation of
quantity and size of defects, and of intensity of uniform changes in appearance
— Part 4: Assessment of degree of cracking — Son va vecni — Danh gia hw hdng
cta mang son — Phan cdp mic d va kich c& khuyét tat, va mic do thay déi
ngoai quan — Phén 4: Dénh gid mirc 46 nirt gay;

Paints and varnishes — Evaluation of degradation of coatings — Designation of
quantity and size of defects, and of intensity of uniform changes in appearance
— Part 5: Assessment of degree of flaking - Son va vecni — Danh gia hw hdng
cta mang son — Phén cdp mirc d§ va kich c& khuyét tat, va mirc d§ thay déi
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ngoai quan — Phén 5: Banh gid mdc d bong tréc;

EN ISO 7783-1 Paints and varnishes — Determination of water-vapour transmission rate — Part
1: Dish method for free films — Son va vecni — Xac djnh tée do truyén hoi nudc -
Phén 1: Phuong phép dia dbi véi mang son ty do;

EN ISO 7783-2 Paints .and varnishes — Coating materials and coating systems for exterior
masonry and concrete — Part 2: Determination and classification of water-
vapour transmission rate {permeability) = Son v& vecni — Vit liéu son va hé son
phu déi voi bé mét ngodi cua vira x&y va bé téng - Phdn 2: Xac dinh va phén
loai téc do truyén hoi nuwdrc;

3 Thuat ngir va dinh nghia

Tiéu chudn nay sl dyng cac thuat ngl va dinh nghta sau:
341

Hé bao vé (Systems)

Hé bac vé gdm hai hodc nhidu san phdm thanh phdn duoc st dung chung vé&i nhau hosc tiép lién
nhau dé bac vé cac két cdu bé tong.

3.2
Thém ky, nwée (Hydrophobic impregnation)

XU ly bé téng dé tao ra b& mat khong thdm nwéc. Céc 16 réng va mao quan dugc bao phi bén trong,
nhung khéng bj dién day. Bé mat bé tdng khdng co6 mang phl va khong cé sy thay 38i nhidu v& ngoai
quan.

Hinh 1 - So d6 thdm ky nwéc dién hinh
CHU THICH 1: Hop chét hoat tinh 13 silan ho3c silosan
33
Th4m tham nhép (Impregnation)

Xt ly bé tdng nh&m gidm dd rdng bé mat va gia cwdng bé méat. LS rdng va mao quéan dugc dién 1 phan
hodc hoan toan.
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Hinh 2 - So d6 thadm tham nhép dién hinh
CHU THICH 2: Qué trinh xir Iy ndy thudng tao ra mang phi mdng, khdng lién tyc trén b& mat bé tong.
CHU THICH 3: Chét két dinh 18 hop chit hiru co.
34
Mang ph (coating)
XUr ly bé tdng nham tao ra I&¢p bao vé lién tyc trén b& mat bé tong.

Hinh 3 - So d6 16p phu dién hinh
CHU THICH 4: Chidu day théng thudng tir 0,1 mm téi 5,0 mm. Céc trudng hep d3c bigt yéu cAu chidu day Ién hon 5 mm.

CHU THICH 5: Chét tao mang 'a polyme hiru co, polyme hlru co véi chit ddn 14 xi méng hodc h8n hop xi méng bién tinh véi
cht phan tan polyme.

3.5

D¢ day lop phi (layer thickness)

D9 day mang khd duwgc duge dinh nghia theo TCVN 9760:2013.

D3 day mang khd trung binh duwgc dwec dinh nghia theo TCVN 9760:2013

D§ day mang nhd nhét (dmn) dwgc 1y & miec thap hon 5% diém phan vj clia phan bb Gauss cac phép
do 6o day.

D¢ day mang khé tuyét dbi nhd nhét dugc 14y téi thidu bang 0,7 dmn.

4 Quy dinh chung
4.1 Khai quat

Bang 1 duwa ra cac dac tinh clia san phdm va hé san phim bdo vé bé mat bé tong dwoc sir dyng cho
tat ca myc dich sir dung hay tirng myc dich cy thé ndo d6 theo nguyén téc va phuong phép trong phin
9 EN ISO 1504-9. D3c tinh dwoc yéu cdu cho tat ca myc dich sir dyng dwee ky hidu m. T4t cd cac dic
tinh khac dugc ky higu O dwgc yéu clu cho tirng myc dich stz dung cy thé.

10
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Céac dic tinh va yéu cdu cho méi phuwong phap dwoc dwa ra tai myc 5.2.
4.2 Lya chon vat ligu hodc hé vat ligu thich hop

Hé bdo vé bé mit s& dugc lpa chon trén co s& danh gia cac nguyén nhan thyc tai va tidm 4n cla sy
hw hdng, cling nhi xem xét cac phwong phdp va nguyén téc thich hop déi voi viée bao vé va siva
chira quy dinh trong ENV 1504-9. Quy trinh lya chon vét ligéu va hé vat liéu dwge md ta nhw sau:

a) Danh gia ing suét, khuyét tat va hw héng, phan logi va xac dinh nguyén nhan gay ra hu hdng.

b) Trén co s& danh gia nguyén tac bdo vé va slra chira két cAu bé tdng dugc Iya chon.

c) Khi xac dinh dugc phwong phap thich hep cho cac nguyén ly bao vé (Phwong phap thdm ky nwéc,
phuong phap thdm tham nhap va phuong phap mang phd) thi phai chon ra dugc mdt hodic nhidu
nguyén ly bao vé,

d) Yéu ciu ky thuaf dbi véi vat lidu va hé vat lidu cho myc dich st dung dugc dua ra & myc 5.2 (xem
Bang 3, Bang 4, Bang 5).

11
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Bang 1 - Pic tinh ciia hé bao vé bé mit bé téng

. 2. Khéng ché se1e | 6.Bé&n | 8.Dién tr& suit
Nguyén ly 1. B3o vé sw xam thye a5 3m 5. Bén vatly hod hoc ok
STT | Phwong phap thir ]
hwong phap | 4 ) | 1200 | 13(0) | 24) | 2.2¢0) | 5.100) | 5200 | 61¢) | 8.am) | 8.2(0)
Pac tinh z ] 7)
1 2 3 4 5 6 7 8 9 10 11 12 13
EN 1267-1 Co ngét tuyén tinh o o o o -lo
g | TOVN9204:2012 Cudng 0 chiu nén o o
3 |EN1770 Hé sé gian né nhiét a o o 0 o
4 | TCVN 11974:2016 P9 chju mai mon [ ]
P9 bam dinh theo
5 | TCVN 2097-2015 phuong phap cit o (] o o o o
6 |6.8 Pod PH [ - [ =
EN ISO 7783-1
7 EN ISO 7783-2 P9 thdm hoi nwéc o B = B
8 |Tcn3t1e1g9s | Khdnangchéngthém | . . - . . o -
nwéc
Anh hwéng cta nhiét do
9 |[6.11 Asphalt dén kha nang o o o o
chéng thdm
] Do bam dinh kéo, trrot ]
10 | 6.12;6.13 Vi 16p Asphalt u] o o o o o o o
11 | EN 1062-11:2002 ‘;g;g‘-é""a gl 7.nghy & o o o o o o
12 |65 Ham Iwgng Silan/Siloxan | o o a)

2102:6€8LL NAOL
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Nguyén Iy 1.Biové sy xamthyc | > Kgg’;f‘“‘"é 5. Bdn vatly h‘:;f::c . D’ét"a:: suat
STT | Phwong phap thir hrona ohi
PP | 4 am) | 1.2 | 1.3(0) | 24(H) | 22(C) [ 5.4(C) | 5.2() | 6.1C) | 8.1(H) | 8.2(C)
Pic tinh
1 2 3 4 5 6 7 8 9 10 1 12 13
13 | TCVN 10517-1:2014 | Do bén héa hoc o o a
Kha naing chju héa chét s
14 | EN 13529 khic nghit ) .
15 | EN 1062-7 ﬁt’,‘f’ nang han gan vét g g a 5
16 | TCVN 2100-1:2007 | Kha nang chju va dgp = ®
TCVN 9349:2012 Cuérng A0 bam dinh theo
17 phwong phap kéo nhd = . » - " . =
Phan loai a8 bt ICra clia
sdn phdm xay dyng va
18 | EN 13501-1 két cAu cdng trinh - Phan o o a o. o o
1: Phan loai theo két qua
phan (rng v&i Ilra
19 | TCVN 10271:2014 P9 khang trugt o u] o o
20 |6.23 D3 sau tham nhap - -
. 4.2: PAc tinh sau thir
21 | EN1062-11:2002 nghiém thei tiét nhan tao a o o o o
22 | EN13578 o ranan vl bé thng a o a & "
D6 hit nwée va dd bén
23 |6.27 kidm cia san phdm thdm | = - . .
ky nwéc
Téc a9 kho ctia san i
24 |628 phdm thdm ky nuéc L . o

2102:6€8LL NADL
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. 5 2. Khéng ché 2 . | 6.Bé&n | 8.Pién tr& suit
Nguyén ly 1. Bao vé sy xam thyc a4 é?n 5.Benvatly | . hoc ting
STT | Phwong phap thir
Bheong PhaP | 4 1y | 1200 | 1.3(0) | 2 | 2:2(0) | 5.(0) | 5200 | 81€) | B.A(H) | 82(C)
Dic tinh
1 2 3 4 5 6 7 8 9 10 11 12 13
. Do thdm ion Clo béng
25 | TCVN 9337:2012 Bheana bliza i frcii: | © 0 &) o
. Hé sb khuéch tan Clorua
26 | TCVN 9492:2012 bides o o o o o
27 | EN 1062-3 Do hiat nwéc mao quan u [ o fa] n

H — Sy thdm ky nuéc

| - Sy thdm tham nhap
C - Lép pha

m - Dic tinh cho tit ¢a myc dich sir dyng
o- Bac tinh cho tirng myc dich str dung cy thé trong pham vi EN 1504-9:1997 (xem Bang 3, 4, 5)

(a) Phuwong phap nay la d& so sanh véi phuong phéap kéo nhd, xem Cha thich 7 — Bang 5.

2102:6€811 NADL



TCVN 11839:2017

5 Yéu ciu ky thudt

5.1 Y8u cdu nhén biét

Nha san xudt nén tién hanh Iya chon thi nghiém cac chi tiéu ban dau cla vat lidu va he vat ligu theo
Bang 2 va Phy lyc A.

Béng 2 - Cac phép thir nhan biét

Dic diém nhan biéttinh chét Phwong phap thir g lgch®
1 2 3,
Cac yéu té nhén biét

1. Ngoai quan va mau Séc Tryc quan Théng nhét va tvong ty theo
 huéng déin clia nha san xuét
| hodc c6 quy dinh khac

2. Ty trong 6.31 3%

3. Ham lwgng chét bay hoi va TCVN 10519:2014 1£5%

khdng bay hoi '

4, Ham lwgng tro . TCVN 10522-1:2014 5%

5. Thei gian chay TCVN 2092:2013 +15%

6. D% nhot EN ISO 3219 +20%

Nhén dang hdn hep twoi
L?. B¢ lwu dong TCVN 3121-3:2003 + 15 % hay 20 mm

8. Khéi lvgng thé tich TCVN 3121-6:2003 +5%

9. Tinh cdng tac — a9 chay cua EN 13395-2 +15%

vira

10. Thoi gian ddng cirng EN 13294 20 %

(b) - D4 léch so vé&i cdng bd clia nha sdn xuét.

5.2 Cac yéu cdu chit lwgng

Céc yéu cdu chét lvgng clia hé bdo vé bé mat bé tong dugc dua ra tr Bang 3 dén Bang 5.

Nha san xuét phai thyc hién cac thi nghiém ban diu vé cac hé bdo vé bé mt theo Bang 3 dén Bang 5

va céc vit ligu phai thod man cac yéu cAu.

T4t ca cac chir viét tht, cac don vj va cac ky hiéu duge st dung trong céc Bang "Yéu cAu" duwge md ta

trong cac phuwong phap thir nghiém cé lién quan.

MAu thr duge chudn bj theo huréng din nha san hodc cac quy dinh khac (néu co).
Tan suét thi nghigm tdi thidu déi véi cac san phdm nha may dugc tién hanh theo phy lyc A.
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Chi din thi cdng va nghiém thu v4t liéu chéng thdm ky nuréc dugc tién hanh theo phy lyc B. Quy trinh
x(r Iy chéng thdm va han gén vét nirt bé tdng duwgc tién hanh theo phy lyc C.
Bang 3 - Céc yéu chu d6i v&i san phdm chéng tham ky, nuée (tham théu)

Cac dc tinh Phwong phép thir Yéu ciu
1 2 3

1.B§PH 6.8 9-12

2. Ham lwgng Silan/Siloxan 6.15 C6 méat silan/Siloxan

3. Kha nang chéng thdm nuéc | TCVN 3116:1993 | Tang 2 cép so véi mau khéng xir
ly chéng thdm

4. Anh hudng clia nhigt do 6.11 Khéng &nh huéng

Asphalt dén kha ning chéng

thdm ©

5. D6 bam dinh kéo cla lép 6.12 Khdéng lam gidm gia tri so véi

Asphait © mAu khéng xi ly chéng thdm
Khéng nhd hon 0,1 N/mm? &
nhiétdd (23+2)°C

6. D bam dinh trugt cla lop 6.13 Khdng lam gidm gid tri so vai

Asphalt © mAu khéng xi Iy chéng thdm
Khéng nhdé hon 0,2 Nimm? &
nhiétd$ (23+2)°C

7. D6 sau thdm 6.23 Loai 1: <10 mm
Loai 2: 210 mm

8. DY hit nuéc va 6 bén 6.27 D% hat nuéc < 7,5 %, so véi cac

kidm mau khong xi Iy chéng tham
D hat nwéce (sau khi ngdm trong
dung dich kidm) < 10 % so véi
m&u khdng x{r ly chdng thdm

9. Hé sb tbc a6 kho 6.28 Loai 1: > 30 %
Loai 2: > 10 %

10. Hé sé khuéch tan Clorua TCVN 9492:2012 < 30 % so voi mau khéng xir Iy

biéu kién'® chéng thém

11. Dd thdm ion Clo bing TCVN 9337:2012 < 2000 Culong ;

phuong phap dién lugng®

(c) Bugc st dyng khi chéng thdm cho mat cu trong céng trinh giao théng.

(d) Khi @ hat nuéc mao quan < 0,01 kg/m®h®S thi khong cAn tién hanh thir nghiém khuéch

tan ion clorua. Chi tiéu 10 hodc chi tiéu 11 duwge thye hién theo yéu cu ciia diy 4n.
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Bang 4 - Céc yéu ciu ddi véi san phdm chéng thdm thdm nhip

Cac déc tinh Phuong phéap thir Yéu cdu
1 2 3
1.DO PH 6.8 9-11
2. Kha nang chéng thdm nuéc TCVN 3116:1993 Tang 2 cép so véi mau khdng xir
ly chéng thdm
3. Anh hudng clia nhigt d9 Asphalt | 6.1 Khéng anh hwéng
dén kha nang chéng thdm ©
4. By bam dinh kéo cia Iép | 6.12 Khong lam gidm gia trj so voi
Asphalt © m&u khong xU Iy chdng thdm
Khéng nhd hon 0,1 N/mm? &
nhiétdy (23+2)°C
5. By bam dinh tregt cia 16p | 6.13 Khéng lam gidm gia tr so véi
Asphalt @ m&u khdng xt ly chéng thdm
Khéng nhd hon 0,2 N/mm? &
nhigtdy (23+2)°C
6. D& mai mon (kidém tra dd mon) | TCVN 11974:2016 | Banh xe mai mdn H22 quay 1000
do trén manh c6 kich thudc 10 chu ky véi tai trong 100(.[ g. o
mm Iy tr 100 mm méu bé tong mai mén cai thién it nhé4t 30 % so
chéng thAm hinh I14p phuong C | véi mau khdng xi ly chdng thim.
|
(0,7) theo EN 1766
7. D3 hit nuéc mao quan EN 1062-3 W < 0,1 kg/m?.h%*

8. Do bdn hoa chét (phrong phéap
hép thy trung binh)

TCVN 10517-1:2014

Sau 30 ngay tiép xuc, khdng ¢
khuyét tat.

9. Dd bén va dap do trén mau bé
tong phli MC (0,4) theo EN 1766
CHU THICH 6: By day va tdi trong tac

aong dy kién anh hudng aén vige lya
chon cac lop

TCVN 2100-2:2007

Sau khi gia tai khdng c6 vét nirt
va phén lép

Loai1:24 Nm
Loai2:2 10 Nm
Loai 3:2 20 Nm

10. B bam dinh kéo nhd trén
méu bé téng MC (0,70) theo EN
1766 sau 7 ngdy trong diéu kién
thudng va sau ldo hda 7 ngay tai
70 °C so v&i mau khdng x Iy
chéng thdm

TCVN 9349:2012

' Phuong

Phuong thing dirng 2 0,8 (0,5)"

! MPa

khdng cé
1,0

ngang
phuong tién tac dong 2
(0,7)"MPa
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Bang 4 (két thic)
Cac dic tinh Phuong phap thir Yéu céu
1 2 3

Phwong ngang cé phwong tién
tac dong = 1,5(1,0)" MPa

11. Kha nang chéng truot

TCVN 10271:2014

Loai 1: 240 don vj kiém tra wét
(bé mat trong wot)

Loai 2: 240 don vi kim tra khd
(b& mét trong khd)

Loai 3: 255 don vi kiém tra wot
(b&n ngoai)

Hoac theo chi dan ky thuat

12. D% sau thdm 6.23 25mm

13. Hé sé khuéch tan Clorua biéu | TCVN 9492:2012 | < 30 % so véi mau khdng x& Iy
kién'@ chéng thdm

14. D% tham ion Clo bing phwong | TCVN 9337:2012 <2000 Culong

phép dién lugng®

(e) Pugc str dung khi chéng thdm cho mét cdu trong cong trinh giao théng.
(f) Gia tri trong ngoac Ia gi4 tri nhd nhét chdp nhan dugc trong bét ky 14n thir ndo.

(g) Khi d® hat nuéc mao quan < 0,01 kg/m%h®® thi khéng cin tién hanh ther
nghiém khuéch tan ion clorua. Chi tiéu 13 hoc chi tigu 14 dwgc thiee hién theo

yéu cAu cla dy an.
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Béng 5 - Céc yéu ciu dél véi san phdm Iép phi

Dic tinh cdng tac Phwong phap thir Yéu cdu
1 o 2 3
Tang 2 cép so véi mau khdng xu ly
1. Kha nang chéng thdm nwéc TCVN 3116:1993 ey Wy
chéng thdm
2. Co ngét tuyén tinh chi thich hep
cho san phdm cirng rén v&i 4 EN 12617-1 <03%
day ap dyng 2 3 mm
Loai 1: = 35 Mpa (khi chiju tac ddng cac
' huong tién sz dyng banh 16p bén
3. Cudng d§ chju nén TCVN 9204:2012 e g g i Ry
Polyamid)
Loai 2: 2 50 Mpa (khi chju tac déng
phuong tién sl dung banh thép)
4. Hé sb gian n& nhiét chi ap dyng — Ap dung phia bén ngoai san phdm cirng

voi I&p phl véi chidu day 21mm

rén: a < 30. 10°%K”

5. DO mai mon (kiém tra mon)

TCVN 11974:2016

Lugng tdn that < 3000 mg, banh xe mai
mon H22/ quay 1000 chu ky/ tai trong
1000 g

6. B§ bam dinh theo phuwong
phép cit & (cross-cut) do trén cac
mé&u bé tong phii MC (0,40) theo
EN 1766.

Phép thir nay chi ap dung cho céc
t4m mang c6 dd day khd lén dén
0,5 mm.

CHU THICH 7: Thir nghiém ndy dugc
thirc hiégn don gidn so voi phép thir bam
dinh kéo nhé. Do @6, tai hign trudng phép

thir cét & c6 thd thay thé cho phép thir
bam dinh kéo nhd.

TCVN 2097:2015
véi chidu rong 6 1a
4 mm

S Murc 2

Lép 1: Sp < 5 m (thdm qua hoi nuéc)

EN ISO 7783-1 Lép 2: Sm < Sp<50m
7. Tinh thdm hoi nwéc
EN ISO 7783-2 Lop 3: Sp > 50 m (khdng thdm qua hoi
nwéc)
8. D% hat nwéc mao quan EN 1062-3 W < 0,1 kg/m?.h%®
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Béng 5 (tiép theo)
Dic tinh cong tac Phwong phap thir Yéu ciu
1 2 3
9. Cac két cdu bén ngoai khong
anh hwdng bdi muéi tan: DY bdn | EN 13687-3
chu ky nhiét (20 x) Khdng phdng rdp, khdng bong tréc,
; : Pe hé khéng nirt.
10. C4c két cAu bén trong: D& hoa NG g
gia 7 ngay @ 70 °C
' 11. D6 bén sbc nhiét (1 x) EN 13687-5

12. B&n hoa chét (phwgng phap | TCVN 10517- Sau 30 ngay tiép xuc, khdng c6 khuyét
hép thy trung binh) 1:2014 tat.
13. Do b&n héa chat khdc nghiét
Loai 1: 3 ngay khéng ap lyc
Loai 2: z

palE D ngay hong piue Gidm thanh phan ctrng rén dwi 50 % khi
Loai 3: 28 ngay c6 ap lvc do theo phuong phap Buchholz, EN ISO
Nén st dyung c4c chét Idng thir EN 13529 1285 hodc phuong phap Shore EN ISO
nghiém tir 20 loai dwa ra trong EN 868 sau 24h k& tir khi lép pht duoc lay
13529 bao gbm tat ca cac loai héa ra khéi dung dich ngam.
chét thdng thuding. Cac chét 1dng
thir nghiém khéc cé thé dugc thod
thuén gilra cac bén lién quan
13. Kha nang tao cu néi gitra céc Céc loai y&u cAu va cac didu kién kiém
vét nirt tra dwoc dua ra trong Bang 6 va Bang 7.
V6i céc didu kign theo EN 1062- Kha nang han gén vét nirt can phdi duoc
11:2002: ; i : :

EN 1062-7 Ia chon bdi nguedi thiét ké véi cac didu
-7 ngay & 70 °C déi v&i cac sdn kién lién quan (khi hau, chidu rong vét
phdm chét két dinh phan (ng nirt va sy phat trién c4c vét nirt). Sau khi
- Birc xa UV va tao &m déi véi cac thir nghiém céc loai chat phu yéu cu
14. Kha nang chéng va d4p do Sau khi ra tai khong co vét nirt va phan
trén m&u bé téng phli MC (0,4) 1&p
theo EN1766 TCVN 2100- Lop 1: 2 4 Nm
¥ : 1:2007

adng dnh huwdng dén vide lya chon cac
loai lép phi Lép 3: 220 Nm
15, D¢ dinh bam kéo nhd TCVN 9349:2012 MPa
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Bang 5 (tiép theo)

Dic tinh cong tac Phwong phap thi Yéu cdu

1 ’ 2 3
28 ngay dbi véi cac san San phdm
phdm mét thanh phin, mém San phdm
chira xi mé&ing va hé bé déoftao cdu | cing®
t6ng xi mang bién tinh nbi
polyme PCC. Khéng ¢6
7 ngay déi véi cac san phrong tién | 20,8 (0,5)% |21,0(0,7)?
phdm chét két dinh phan tac déng
wng. '
Ap dung cho cd hai tredng S pong
e tién tac 21,501,009 [22,0(1,5®
thich nhiét. i

16. Kha néing chéng truet

TCVN 10271:2014

Loai 1: 240 don vi kiém tra wét (wt mat
trong)

Loai 2: 240 don vj kiém tra khd (kh® mat
trong)

Loai 3; 255 don vj kidm tra wot'(bén
ngoai)

Ho#c theo quy dinh quéc gia khac (néu
c).

17. D3 bén thoi tiét nhan tao theo

EN 1062-11:2002, 4.2 (blrc xa UV |
va do &m) dbi véi hé bao vé bé

Sau 2000 h thir nghiém
Khong phéng rdp Theo EN I1SO 4628-2
Khoéng ran nirt Theo EN ISO 4628-4

EN 1062-11
m3t b& tdng ngoai trdi. Chi thir Khéng bong tréc Theo EN ISO 4628-5
nghiém déi véi mau trdng va RAL Céc hién tugng thay ddi mau nhe, gidm
7030. | d6 bong va phén hod co thé chip nhan
dugc, nhung phai dugc bao céo
{ Sau khi gia tai: |
a) Khong phdng rép Theo EN ISO 4628-2
) Khéng ran nirt Theo EN ISO 4628-4
18. D% dinh bam véi bé tong wét | EN 13578

Khdng bong tré¢ Theo EN ISO 4628-5

b) Cwérng d8 bam dinh kéo nhd 21,5
N/mm?
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Bang 5 (két thuc)
Péc tinh cong tac Phwong phap thir Yéu ciu
1 2 3

Phép thir nay ap dung cac Iép phu trén
| bé tong twol hodic bé téng c6 46 4m cao

19. i <30 % so v&i m3u khong x& Iy chén
9. Hé sb khuéch tan Clorua bidu RERTASAS b g xt Iy chéng
kién ® thdm

20. D3 th&m ion Clo bing phwong | TCVN 9337:2012 | <2000 Culong
phép dién leong®
(i) Céc chat phii cng voi gid trj shore D 2 60 theo TCVN 1595-1:2007.
() Gia tri trong ngodc 1 gia tri nhd nhét chap nhan dugc trong bét ky 14n thir ndo.

(k) Khi d8 hut nuéc mao quan < 0,01 kg/m2h? thi khdng cAn tién hanh thir nghiém khuéch
tan ion clorua. Chi tiéu 19 hoc chi tiéu 20 dwoc thyc hién theo yéu cu cla di n.

Bang 6 - Diéu kién thir nghigm theo EN 1062-7 (phwong phéap A, cic vét nirt mé& rong lién tuc)

Loai Chidu réng clia vét nirt cdu | Téc d6 mé rdng vét nirt (mm/phut)
(mm)

A1 >0,100 - :

A2 >0,250 0,05 |

A3 >0,500 0,05 \

A4 >1,250 0.5 '

A5 >2,500 0,5

CHU THICH 9: Nhi&t 33 kidm tra cho céc loai A2 dén AS thdng thudng 14 (-10°C) (A1(21°C)).
Nhigt a8 thir nghidm khac cb théd duee thod thuan gitra cac bén lign quan, vl dy: (10°C), (0°C), (-20°C), (-30°C), (40 °C).
Nhiét a3 thir nghiém @2 dugc dua vao trong diu ngodc sau cac loai (vi dy: Ad (-20°C)).
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Bang 7 - Diéu kién thir nghiém theo EN 1062-7
(Phwong phap B, cac vét nirt mé rdng c6 tinh chu ky)

TCVN 11839:2017

Loai

Piéu kién thir nghiém

B1

W, =0,15 mm

W, =0,10 mm hinh thang
n =100

f =0,03 Hz

W =0,05mm

B2

W, =0,15 mm

W, =0,10 mm dang hinh thang
n  =1000

f =0,03Hz

W =0,05mm

B 3.1

W, =030

W, =0,10 mm dang hinh thang
n =1000

f =003Hz

W =0,20 mm

B3.2

Nhe & B 3.1va
W, = £0,05 sinus
n =20000

f =1Hz

B4.1

W, =0,50 mm

W, =0,20 mm dang hinh thang
n =1000

f =003Hz

W =0,30 mm

B4.2

Nhuv & B 4.1 va
WL = 0,05 sinus
n =20000

f =1Hz

Gidi thich ky higu:
f=Tan s
n = sb chu ky nut

W, = Tai trong phy thudc s di chuyén vét nirt
W, = chidu rdng I&n nhit clia vét nirt
W = sy thay ddi chidu rdng vét nit W, = chidu rong nhd nhét clia vét nirt

CHU THICH 10: Nhigt 9 kidm tra cho cac loai B1 dén B4.2 thong thudng 12 (-10°C).
Nhigt d¢ thi nghigém khac cé thé dugc thoa thuén gitra cac bén lién quan, vi dy: (10°C), (0°C), (-20°C), (-30°C), {-40°C).

Nhigt 89 thir nghiém dugc dura vao trong ddu ngodc sau cac loai (v dy: B 3.1 (-20°C))
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6 Phwong phap thw
6.1 Didu kién thi

Tri khi co cac quy dinh riéng, gitr mau &n dinh t&i thiéu 24 h & (25 + 3) °C va d¢ &m tuong ddi (50 £ 5) %
trwwére khi thir nghiém.,

6.2 Chuln bj miu thi¥

6.2.1 Mau thr cac tinh chat clia bé tong dwgc duc theo tirng 16 sdn phdm dic sdn hogc theo timg
khdi dd tai ché.

6.2.2 Cac mAu thir bé tong dwoc ché tao va bao dudng theo tiéu chuan TCVN 3015-1993.

6.2.3 He bao v& b mat duoc chuln bj theo huwéng dan cla nha sén xuét. Sau d6 vat lidu chéng thdm
dugc quét hodic phun 18n mAu thir bé tdng, & &n dinh it nhat 24 h rdi tién hanh cac thi nghiém tiép theo.

6.3 Xac djnh dd co ng}st tuyén tinh theo tiéu chudn EN 1267-1

6.4 Xac dinh ceong dd chiu nén theo tiéu chuan TCVN 9204:2012

6.5 Xac djnh hé sé gidn n& nhiét theo tiéu chuin EN 1770

6.6 Xac dinh a5 chiu mai mon theo tidu chudn TCVN 11974:2016

6.7 Xac djnh dd bam dinh theo phwong phap cét 6 theo tiéu chuin TCVN 2097-2015
6.8 Xac djnh do PH

6.8.1 Thiét bj, dung cu

6.8.1.1 S dung thiét bj do pH dién cuc thly tinh hodc gidy quy phi hop dé xac dinh d§ pH trong
phang thi nghiém hodc tai cdng trudng.

6.8.1.2 Binh xijt dwng nwéc chung cit hodc nwéc khi ion.
6.8.1.3 Gidy mém dé thdm nudc cac dién cye.
6.8.1.4 Nhiét ké thay tinh, c6 dai nhiét dd 0°C - 150 °C.

6.8.3 Trinh tw thi nghiém
6.8.3.1 Hiéu chudn may do theo huéng dan clia nha san xuét.

6.8.3.2 Khi may do da duoc higu chinh hep ly, rira nhe nhang dién cyc véi nwée cét, tham khod bang
gidy mém. Dt dién cyc vao trong mau thir va khudy d&u mau. Doc gi4 tri 8n dinh sau 60 - 90 s.

6.8.3.3 Ghi lai gia tri pH chinh xac t&i 0,1 don vj pH va nhiét do ciia mau dwoc do trén chét chéng
thdm clia miu béo céo.

6.8.3.4 Can than rira sach va bdo quan dién cyc trong dung dich dém c6 pH = 4. Khéng dwoc dé dién
cic bj khd.
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CHU THICH 11: Néu st dyng gidy quy trong phép do pH thi chi cn tién hanh nhing gidy quy vao dung dich m3u va so sanh
v&i bang mau dé xac dinh @0 pH cta dung dich.

6.8.3.5 Ghilai d§ pH clia mdu thi.

6.9 Xéc djnh dd thdm hoi nwéc theo tiéu chudn EN ISO 7783-1 va EN ISO 7783-2
8.10 Xac djnh kha nidng chdng thdm nwéc theo tiéu chudn TCVN 3116:1993

6.11 Xac dinh anh hwdng cla nhiét dd Asphalt dén kha ndng chéng thdm

6.11.1 Chuén bj miu thi _

Chuén bj cac méu bé téng theo quy trinh trong tiéu chudn TCVN 3116 - 1993.

Quét hodc phun vét liéu bao vé bé mét [én mdt mat day clia mAu bé tdng da chudn bj & trén.

Tao I6p asphalt 1én bé mit mau bé tdng da x&r ly véi chat chéng thdm theo theo tiéu chudn
TCVN 8819:2011.

6.11.2 Céch tién hanh

Kiém tra ngoai quan b& mét clia Iép asphalt xem cé xuét hién cac bidu hién bét thwérng hay khéng.
B Iop asphalt trén bé méat bé tong, tién hanh th(r nghiém chéng th&m theo tiéu chudn TCVN 3116:1993.
Ghi lai cdp d6 chéng thdm dat dugrc.

8.12 Xac dinh A9 bam dinh kéo véi I&p Asphalt
6.12.1 Thiét bj, dung cy
Thiét bj do 49 bam dinh kéo nhd.

6.12.2 Chuén bj méu

Bén mau bé téng ¢6 kich thwée 300 mm x 300 mm x 55 mm dugc st dung do d4 bam dinh hé théng.
M3u bé tong dugc ché tao theo TCVN 3105:1993.

V4t lidu chbng thAm dang duoc quét hodc phun I&n trén mu thir bé tdng véi dinh mire theo nha sén
xuét.

Nh@ twong dwgc phu Ién trén mu thlr 3 dugc X Iy bang vét ligu chéng tham.

M&u bé téng nhya duwgc chudn bj theo tiéu chudn TCVN 8819:2011.

Lép bé tong nhya dugec trdi va dAm Ién trén I&p nhil twong cb chidu day 50 mm.

Trén m&i mdu b téng, cét ra 2 vj tri thi nghiém cé kich thuwéc 100 mm x 100 mm. TAm thép dugc déan
1én vj tri thi nghiém b&ng keo déan thich hgp (Hinh 4).
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Lép chdng thdm
Hinh 4 — Chuén bj miu dé kiém tra 4 bam dinh kéo
6.12.3 Cach tién hanh
Thir nghiém duwoc tién hanh tai nhigt 49 (23 ¢ 2)'°C trén may thi nghiém kéo véi tée @ thir
20 mm/min. On dinh mAu-thl tai (23 £ 2) °C trong it nhat 4 h. Ghi lai lyc pha hay tai bé& mét phan chia

pha clia hé bao vé b& mét bé tdng va I&p bé tdng nhya néng.

6.13 Xac dinh d bam dinh triegt clia hd bao v@ bé mat bé téng véi 1op asphait

6.13.1 Thiét b, dung cu

6.13.2 Chuén bj miu

Nam mau bé tdng ¢6 kich thuéc 170 mm x 170 mm x 55 mm dwec sir dung do 46 bam dinh trugt cla
hé théng.

M3u bé tong dugc ché tao theo TCVN 3105:1993.

V4t lidu chéng thdm dang thdm thdu dugc quét 1én trén mau thir bé tdng v&i dinh mic theo nha san
Xuét.

Nh{ twong duwge phu 18n trén mau thlr d& x(r Iy chdng tham.

M3u bé tdng nhira dugc chudn bj theo tiéu chudn TCYN 8819:2011,

LGP bé tdng nhira dwgc trai va ddm Ién trén 16p nhii teong c6 chidu day 50 mm.

6.13.3 Cach tién hanh

Mau thir duoc &n dinh & nhiét o (23 + 2) °C trong it nhét 4 h. LA4p mau Ién gia thir nghiém (Hinh 5).
Gia thir nghiém dwec dat vao trong budng didu chinh nhiét dd va duy tri tai nhiét 43 thir nghiém.

T4c dyng liyc cét treegt 18n Iép asphalt thdng qua ban thép véi tde dd thir 20 mm/min. Ghi lai lién tyc lvc
va d3c didm bién dang trong qua trinh thir nghiém cho dén khi pha htiy miu. Thao mau va xac dinh bé
mat pha hly, Iyc I6n nhat va (rng suét phé hay.
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- Bé tdng
. L&p chdng thdm

|~ Bé tang nhyra

L~ Ban thép

Hinh 5 = Thiét bi kiém tra d§ bam dinh trwot
6.14 Xac dinh 4 héa gia: 7 ngay & 70 °C theo tidu chuén EN 1062-11:2002

6.15 Xac dinh ham lwgng Silan/Siloxan
6.15.1 Duyng cy va hda chét

6.15.1.1 Dfa nhdm c6 dudng kinh 58 mm va cao 18 mm, c6 day phing. S&y dfa nhdm trong 1 nung
110 £ 5 °C va bao quan trong binh hat &m trwére khi st dyng.

6.15.1.2 TU séy: co thé dst nhigt dd dén 150 °C.

6.15.1.3 Xylanh 1 mLva5mL

6.15.1.4 Céan phan tich, ¢ d§ chinh xac 0,1 mg

6.15.1.5 NuGc tinh khiét theo tiéu chuén TCVN 4851:1989
6.15.1.6 Axit p-Toluensufonic

6.15.1.7 Ruwqu ethanol va isopropanol

6.15.2 Céch tién hanh

6.15.2.1 Dung dich xtc tac — Chuén bj dung dich xc tac chira 0,5 % axit p-Toluensunfonic trong ruqu
ethanol hodc isopropanol. Khudy manh dung dich.

6.15.2.2 Xac djnh ham lwgng chit khang bay hoi clia dung dich xuc tac, 3 1an theo quy trinh sau:

27



TCVN 11839:2017

Can khéi lwgng dia nhém c6 dd chinh 0,1 mg, Wi.

St dung xylanh 5 mL, cén 3 + 1.0 g, vé&i d9 chinh xac 0,1 mg, dung dich xic tac vao dia nhdm da xac
dinh khéi long. Ghi lai khéi lwgng cla dung dich xuc tac, Wi

Gia nhiét dfa nhdm chira dung djch xuc tac tai 110 £ 5 °C trong 60 min.

L4y dia ra khoi ti sdy va tho hgay vao trong binh hit 4m.

Can lai khéi lwgng clia dfa nhom téi 0,1 mg. Ghi lai két qua W..

Tinh ham lwong chét khdng bay hot trong dung dich xdc tac, N theo 6.5.3.
6.15.2.3 Xac dinh ham lwgng chét khang bay hoi trong dung dich thir nghiém
Khudy dung dich thir ighiém trwérc khi tién hanh.

Can dia nhdm t&i 0,1 mg. Ghi khéi leong Wa.

S(r dyng xylanh 5 mL, cén 3 £ 1.0 g, v&i 9 chinh xac 0,1 mg, dung dich xic tac vao dia nhém da xac
dinh khéi lugng. Ghi khéi lrong We.

St dung xylanh 1 mL, can 1+ 0,1 g, voi dd chinh xac 0,1 mg, mau thir nghiém vao dia nhdm da chira
dung dijch xdc tac. Ghi khédi lwgng mau thir S.

Qud4 trinh c&n phai tién hanh nhanh, tranh qué trinh bay hoi.

Xoay dia nhém dé tron hdn hep vat ligu. Dé yén vat ligu trong phong khodng 60 min.
Gia nhiét dia nhom chira mAu thlr va dung dich xtc tac trong 60 min tai 110 £ 5 °C.
L&y dia nhdm ra khdi ti sdy va cho ngay vao trong binh hut 4m.

Can lai khéi lwgng cla dia nhdm ti 0,1 mg va ghi lai két qua Wi

Tinh ham lwgng chét khéng bay hei clia miu thir nghiém, N, theo 6.15.3.

6.15.3 Tinh toan

6.15.3.1 Tinh ham lwgng chéit khdng bay hoi clia dung dich xiic tac, N, theo cdng thiee (1):

Nc s (Wz =W ) (1)

W,
trong do:
Ne 12 ham lugng chét khéng bay hoi clia dung dich xuc tac;
W,  lakhéi lugng dia nhém chira dung dich xuc tac sau khi gia nhiét, g;
W;  1a khéi lvgng dia nhém, g;
Wi 12 khéi lvgng cla dung dich xuc tac trwdc khi gia nhiét, g.
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6.15.3.2 Tinh ham lwgng chét khdng bay hoi clia mdu thir, Ns, theo cong thire (2):

Ns - (WS =W, );{wé)(ﬁc) x 100 (2)

trong do:
N, 14 Ham I&rgng chat khdng bay hoi clia dung dich thir nghiém, %;
W, laknéi lugng dia nhom, g;
Ws  1a khéi lgng dia nhém chira dung dich xuc tac va mAu thir sau gia nhiét, g;
Ws 1 khéi lvgng dia nhdm chira dung di;h xuc tac, g;
N;  la ham lugng chdt khdng bay hoi cda dung dich xuc tac;
S lakhéilwgng mAu thir trede khi gia nhiét, g.

6.16 Xac djnh dd bén héa hoc theo tidu chudn TCVN 10517-1:2014

6.17 Xac djnh dd bén héa chét khdc nghiét theo tiéu chudn EN 13529

6.18 Xac djnh kha ning han gén vét nit theo tiéu chudn EN 1062-7

6.19 Xac djnh dj chiju va dip theo tiéu chudn TCVN 2100-1:2007

6.20 Xac djnh cwdng dd bam dinh kéo nhd theo tiéu chudn TCVN 9349:2012

6.21 Phan loai 9 bét Itra clia san phdm xay dyng va két cdu cdng trinh - Phin 1: Phan loai theo
két qua phan (rng v&i Itra theo tiéu chuln EN 135011

6.22 Xac dinh d§ chéng trwet theo tiéu chudn TCVN 10271:2014

6.23 Xac dinh d¢ sau tham nhap
6.23.1 Phwong phap xac dinh chiéu sau thdm bing phwong phap chyp SEM

6.23.1.1 Thiét bj, dung cu
Thiét bj kinh hin vi dién t& quét — DS phén giai cla kinh hién vi dién t&r quét tir 0,2 ym dén 10 pm.
6.23.1.2 Chuén bj mau thir

Mt khéi mau bé tdng o6 kinh thudc 60 cm x 70 cm x 40 cm dugc ché tao theo 6.2. V4t lidu chéng
thdm dugc quét 18n khdi mau bé tdng. D& &n dinh mau sau 3 ngay.

MA&u dé quan sat bang kinh hién vi dién t& quét dugc cit nhu sau:

M&u bé tdng sau khi dwgc chudn bj nhu trén dugc ct tir b& mat mau dugc x ly thanh cac miu c6 do
day 5 mm (dd day nay tinh theo phuong bé mat mdu x( ly chéng thdm), rong 10 mm, va chidu dai theo
chidu sau ciia mau tinh tir bé mat x ly (chidu dai teong (ng véi m&i mau 12 mdi doan dai 10 mm & dd
sau 10 mm, 20mm, 30 mm... tir b& mét x{r ly) va danh sé thir ty tr trén xubng.
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6.23.1.3 Céach tién hanh
Quan sét sy phat trién tinh thé da duoc thyc hién tai 6 phong dai 20 1an.
Sy phat tridn tinh thé sau d6 dwoc chyp dnh véi dd phong dai 1000 Ian.

Anh SEM dwoc chyup & cac do sau khac nhau (10 mm, 20 mm va 30 mm) tir bé mét da quét vét liéu
chéng thdm.

CHU THICH 12: Cac céu trac tinh-thd nhidu nhét trong nhi¥ng birc dnh SEM cua bé tdng ndm gan bé mat dugc xir Iy chng
thém.

Anh SEM ciing dugc chyp véi bé mét bé tdng khdng quét vét liéu chéng thAm dang thAm thau dé so
sanh.

Do chidu dai clia mAu dén vi tri c6 sw xuét hién tinh thé vat liéu chéng tham.

Ghi lai d6 s&u thAm ctia mAu thir v&i sai sé + 1 mm.

6.24.2 Phwong phap xac dinh chiéu sdu thdm bing phwrong phap do trye tiép
6.24.2.1 Dung cy va hoa chét

Nuwérc tinh khiét theo tiéu chuén TCVNI4851:1989.

Thuwéce do cé do chinh xac 0,1 mm.

6.24.2.2 Cach tién hanh

6.24.2.2.1 Lay méu

Trong phong thi nghiém, tién hanh dyc miu dé 14y cac manh bé téng v&, sach.

CHU THICH 13: Cb thé 14y mAu bng viéc khoan mét loat 13 vao trong bé tdng d& I4y ra phan bé téng bj pha vi¥ gilra céc I8
khoan.

Ngoai ra, c6 thé [&y cac manh Ién hodc miu khoan tir bé mat bé tdng. Khi l&y mau khoan béng
phuong phap khoan wét hodc kich thuwdc hat danh nghia I&n nhét ién hon 16 mm, dudng kinh danh
nghfa nhé nhét ciia miu khoan phai 12 50 mm.

6.24.2.2.2 X4c dinh chidu sau thdm

Dép cac méu khoan theo chiéu dai clia mdu. Cac manh l&n sé dugc dap nho theo hwéng vudng géc
vOi b& mit bé tdng ban d4u; Cac madnh nhé hon khdng cin dép nhé ma tién hanh thi nghiém ngay.

Lam sach bé mat c4c manh mau bé tdng, loai bd byi bln va cac hat rei rac.
Dung binh xjt phun nuéc vira i 4m 1&n b& mat bé tdng ma khéng tao ra dong nwéc trén bé mat.

Xac dinh chidu sau thdm Ia chidu dai tinh tir b& mat bé téng ban dau t&i vj tri tiép giap vung Am khi
phun nwéc 1én bd mat méu.

Trong thyc té, cin do hai gi4 tri d6 sau 12 46 sau trung binh, dkmean V& d0 sau I&n nhét, dkmex chinh xac
dén 0,5 mm (Hinh 6).
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Hinh 6 - Vung tiép giap viing wét sau khi phun nwéc

trong dé:

1 |a mat ngoai bé tdng ;

2 lavung kho ;

3 lavang uweot;

A |2 d6 séau trung binh, dkgean, mm ;

B la dd sau Ion nhét, dkmax, mm;
Néu c6 cac phan I6m biét [ap nhw nhiing noi cb vét nat thi gia tri dd sau I&n nhét, dkmax I&n hon réat
nhiéu gia tri trung binh dKmean (Hinh 7), do d6 gi4 tri dkmay S8 khéng dugc dlng trong tinh toan dkmean.
Ghi lai gia trj do sau trung binh da diéu chinh, dkmean va d0 sau I&n nhét, dkmae (1...n) chinh xac dén
0,5 mm béng hinh vé& hodc anh.

Hinh 7 — Cac phan khé biét lap tiép giap ving wét sau khi phun nwéc

6.24.2.2.2 Ghi lai chidu sau thdm do dwoc.
6.25 Xac dinh dd bén thoi tiét nhan tao theo tiéu chuan EN 1062-11:2002
6.26 Xac dinh dd bam dinh v&i bé téng wét theo tiéu chuan EN 13578

6.27 Xac dinh dd hiat nwére va dd bén kiém ciia san pham tham ky, nwéc

6.27.1 Thiét bj, dung cu

6.27.1.1 Khudn mau bé téng hinh 1&p phwong 100 mm x 100 mm x 100 mm: 9 mau.
6.27.1.2 Ban chai mém.
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6.27.1.3 Khan gidy c6 kha nang thdm nude.

6.27.1.4 C&n co do chinh xac 0,01 g.

6.27.1.5 Gia d& mau thir trong phong thi nghiém hay ti hit cho phép khéng khi lwu théng ca 6 méit.
6.27.1.6 Phong thi nghiém hay t0 thi nghiém duy tri nhiét dd (21 £ 2) °C va d6 4m twong @6i (60 + 10) %.
6.27.1.7 Tu sdy c6 thé dat nhiét 46 (105 £ 5) °C.

6.27.1.8 Binh lam khd chira Silica gel.

6.27.1.9 T hat.

- 6.27.1.10 Hai hdp kin c6 chira dung dich kali sulfate bdo hoa dé lvu mau. M3u x(r ly chéng thdm va -
m3u khdng x( Iy chéng thAm phai tach biét nhau.

6.27.1.11 M@t dia Petri dwéng kinh 150 mm va 2 miéng dém bang cao su gén phia duwdi d& d& miu
thir trong qua trinh xdr ly.

6.27.1.12 Nudc cét (d6 dan dién < 50 pS).

6.27.1.13 S4u éng thay tinh 5 L v&i miéng dém phu hep dé& d& mau thir.
6.27.1.14 Dung dich KOH (5,6 g/L).

6.27.1.15 Mang bado quan.

6.27.2 Chuén bj miu ba téng

Méu 100 mm duec dic tir mé tron bé tong loai C duwgc chudn bj 09 mau va lwu mAu trong 28 ngay nhu
trong TCVN 3105 -1993. Khong st dyng dau hodc chét lam tron khuén. Sau khi ldy ra khéi khudn, miu
thir dugc lam sach béng nwéc st dung ban chdi mém dé loai bd vat lidu thira. B& mat mau thir khdng
dwec danh nhan. Mau thir dwgc ldm kho bé mat bang khan gidy lau thdm va sau dé can dugc khbi
Iwgng Weeq.

Sau mau (danh sb tir 1 dén 6), duge cho khong khi déi leu ca 6 mét, dugc dat trén gia do phong thi
nghiém nhigt 3 (21 + 2) °C vé&i @6 dm tuong dbi 60 £ 10 % trong 7 ngay va can lai (W), 3 mau con lai
(danh s6 tir 7 3én 9) dugc lam khé trong ta sdy nhigt dd (105 + 5) °C trong 7 ngay, dwoc lam mat trong
binh lam khé chiva silica gel (5.8) va can lai (Woq).

Ham Iugng &m khd bé mit bao hda, Mssq cia 3 mau (dugc danh sb tir 7 dén 9) 1am kho trong ti sy,
duoc tinh theo céng thire (3):

Wssd - Wod

x 100 3
Wos (3)

Mosq =

Khéi lwgng khd twong @di, Wog clia 6 mau thi (sé 1 dén s 6) dwoce tinh theo cng thire (4):

32



TCVN 11839:2017

, W,
Wy = —S0 4)
1+ (m)

trong do:

Mn 1& ham legng 4m khé bé mét bao hoa trung binh cia 3 miu (tr 7 dén 9), % khéi lugng
Ham lugng &m twong a8i, M, ctia méi mau thir dugec tinh theo cong thirc (5):

M, = ""—l;‘-:ﬂ x 100 )

Mau thir (s 1 dén sé 6) dugrc can hang ngay trong suét qua trinh x( Iy hoi &m tinh tir ngay thi tw cho
dén khi dat dwoc khéi lgng W, c6 ham lugng 4m 12 (5,0 £ 0,5) %.

6.27.3 X ly miu

6.27.3.1 Ba méu thir lay tlr mé trdn duoc dwa ngay vao trong ti hoi c6 quat didu khi. Ba mau khac
(m&u khong xi Iy chéng tham) s& dugc dat trong mot hdp kin trén mdt dung dich kali sunfat bao héa
cho dén khi dem ra thi nghiém.

6.27.3.2 M&I mu dugc x& Iy bang cach nhang méi méit vao dung dich thdm. Ngay trudc khi xir Iy cac
méat mdu, cac miu ther duoc can khéi lugng Wy. LAy 60 mi vt liéu thdm dva vao trong dia Petri
duéng kinh 150 mm. M&i mat clia méu thi dugc d& bing midng dém cao su day 2 mm va dugc
nhiing vao vt ligu tham trong (120 £ 5) s, va sau d6 ldy ra. Lwgng dung dich thira cho chay lai vao
trong dia Petri v& ngay 18p tirc can lai mdu duoc khéi lvgng (We). Phan vat ligu thira trong dia sau d6
dugc bo di. Qua trinh dwoc 13p lai voi mat thir nhdt clia 2 mau 1&p phwong khac.

Lwgng vat lidu thdm (C,) & m&i mat miu dugc tinh theo cong thirc (6):

o Wiz = Wiy

C’l = 0'01 ’ g/mz (6)

Qua trinh trén dugc 13p 1ai trén cac méat con lai cia mdi miu va dugec tinh gia trf trung binh cho méi
mau,

Tinh gié trj trung binh (C,) clia vat liéu thdm trén 3 m&u thi nghiém.

Néu gié tri nay thdp hon khuyén cdo clia nha san xuét thi thoi gian nhiing mau can duoc kéo dai.

Néu qué trinh thr nghiém khdng tién hanh theo phwong phap nay, mau x Iy chéng thdm cin tién
hanh theo chi ddn clia nha sén xuét.

Méu sau d6 dugc Iwu, cho khdng khi dbi leu ca sdu mét trong t chira trong (4821) h. MAu x Iy chéng
thdm sé dwoc bao quan trong hdp kin chira dung dich kali sunfate bo hoa.

CHU THICH 14: Phai bdo quan miu xir Iy chéng thim va mAu khéng x{ Iy chéng thAm trong hdp ridng,
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6.27.4 Quy trinh thir nghiém

6.27.4.1 Thir nghiém dwgec tién hanh trén 3 mau dugc xir ly va 3 mau khong x Iy chéng thdm dugc
chudn bi nhu trong phdn 6 va 7 & trén hodc dung miu trong thir nghiém d9 khd nhu 6.9.2. Trong c4
hai treérng hop, thir nghiém do hép thy dugc bét diu sau 14 ngay xir ly.

6.27.4.2 Mot lgng nuég cAt (00 dan dién < 50 pS) dugc db vao 6 binh sao cho méi mAu thir dé trén
dém dugc bao phii hoan toan phia trén mdt khodng (25 + 5) mm. C4 3 méu xi ly chéng thdm va
3 miu khdng x& Iy chdng thdm dwge can khéi lugng (iy) va ngam trong nwée cit. Mdu x&r Iy chéng
thdm va miu khéng x ly chbng thdm tuong (ng duoc Idy ra khéi nudc sau (24,0 £ 0,1) h va
(1,00 £ 0,02) h. Lam khd bé mat miu bdng khan gidy lau thdm va can khéi luong (ip).

Téc 66 tang khéi lugng clia' m8i mau xtr ly chéng thdm (1) dwgre tinh theo cdng thize (7):

= =h. 2,05
= 4'2';-;,06 g/m“h (7)

Téc @9 tang khéi lwgng cia mdi mau khdng x(r ly chéng thdm, duorc tinh theo cong thire (8):

= pots gim?n’s (8)

Ty 18 hép thy (AR) s& dwgrc tinh theo cang thirc (9):
AR = = x 100, % (9)

trong do:
lm 14 tc 6 tang khéi lwgng trung binh clia miu x Iy chéng thim; va
lm 1 t8c d tang khéi legng trung binh clia mau khong x( Iy chéng thim.

6.27.4.3 Ngay sau khi tién hanh thir nghiém dé hdp thu nwédc, 3 miu x& Iy chéng thdm sé dugc dat
vao tirng binh ¢6 chira dung dich kali hydroxyt (5,6 g/L) G& bao phti hoan toan mau thi @t trén miéng
dém mdt khodng Ia (25 + 5) mm. Céc cbe sau d6 dugce dong kin bng mang bdo quan va dé trong (21
% 0,1) ngay. Cac mdu thir nghi¢m duqc Idy ra khéi binh va 1am kh, c6 thé dat trén gia do d& cho
khong khi di qua ca 6 mét, cho dén khi khéi ligng léch khodng + 2 g so véi khdi legng trueére khi thir d6
hép thy nuoc (i1). Phép thir 80 hit nuée 1An thir 2 ¢6 thd dwoc tidn hanh va xac dinh tbe 40 tang khdi
lugng clia m&i mau xir Iy chéng thém sau khi thir kidm L. Chi s6 hip thy (AR s& dwgc tinh theo
cdng thirc (10):

ARqy = 24 100, %, (10)

trong d6:

lmiaty 12 téc @9 tang khi lrgng trung binh clia 3 mAu sau khi ngam kidm,g.
6.27.4.4 Ghi lai d5 hip thy truéc va sau khi tidp xdc véi kidm.
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6.28 Xac djnh hé s6 téc do khé cuia san phdm thim ky nwérc
6.28.1 Chudn bj miu bé téng

Chuén bj mau bé tang giéng nhu 6.27.2.

6.28.3 Xir ly mau

6.28.3.1 Ba mau thir dugc xir ly trong ti hoi c6 quat diéu khi. Ba mau khong xi Iy chéng thdm (khéng
x( ly) sé dwgc dat trong mét hgp kin chira dung dich bao hoa kali sulphate cho dén khi thi nghidm.

6.28.3.2 M&i m3u dwgc x7 ly béng cach nhing m&i mat vao dung dich thAm. Ngay trwée khi xi Iy cac
mat miu, cac miu thir dugc can khéi lugng Wy. LAy 60 ml vat lidu thdm dua vao trong dia Petri
dung kinh 150 mm. Mi'mét clia miu thi dwoc d& bang miéng dém cao su day 2 mm va dugc
nhing vao vt ligu thAm trong (120 £ 5) s, va sau d6 I4y ra. Lugng dung dich thira cho chdy lai vao
trong dfa Petri va ngay 14p tirc can lai m3u duoc khéi legng (W), Phan vat ligu thira trong dia sau d6
dugc bo di. Qua trinh dworc I3p lai véi mat th nhat clia 2 miu I&p phwong khac.

Lugng vat ligu (C,) & mdi m&t m3u dugc tinh theo cong thirc (11):

_-sz = Wu

- 2
G =g &/m (1

Qué trinh trén dwoc I3p lai trén cac mat con lai cia mdi miu va dwgce tinh gid tri trung binh cho méi
mau,

Tinh gi4 trj trung binh (C,,) cUa vt ligu thdm trén 3 mAu thi nghiém.

Néu gia trj ndy thdp hon khuyén cao clia nha san xuét thl thei gian nhiing mAu cin dugc kéo dai.

Néu qua trinh thlr nghiém khong tién hanh theo phuong phap ndy, miu x& Iy chéng thidm cin tién
hanh theo chi dén ctia nha san xuét.

Mau sau d6 dugc luu, cho khdng khi ddi luu ca sau mat trong ti chiva trong (48 £ 1) h. M3u xir Iy
chéng thdm s& dugc bao quan trong hdp kin chira dung dich kali sunfate bdo hoa.

6.28.4 Cach tién hanh
6.28.4.1 Quy dinh chung

Thi nghiém tc @ khé duqc tién hanh trén 3 m&u xt Iy chéng thdm (quét hogc phun) vat lidu chéng
thdm va 3 mau khong xr ly chéng thdm,

H¢ s6 tbc a9 kho clia 3 m&u xi ly chéng thdm va 3 mau khong x( Iy chéng thAm dugc x4c dinh bing
cach do phan khéi lugng mét di clia mau. M&u x{ Iy chéng thAm va mau khéng xi ly chéng thdm dwoc
thi nghiém & thri diém khac nhau dé tranh anh hudng 1&n nhau.

Cac mau khong x ly chéng thdm dugc bt dAu thi nghiém ngay sau khi dat diéu kién thi nghigm.
Cac mu x( ly chdng thdm dugc thye hién thi nghiém sau khi quét (phun) vét ligu chéng thim 48 h.
6.28.4.2 M&u khdng xir ly chéng thdm
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Ba méu khéng xUr ly chéng thdm dwgc can khéi lvong (do) va dat trong ti c6 didu khidn méi tredng
nhiét d (30 £ 2) °C va d9 &m twong déi (40 1 5) % ngay sau khi &n dinh va can fai khdi lvong, (ds) sau
(6 £ 0,1) h. Thi nghiém dugc tiép tyc dén (18 £ 0,1) h va can lai khéi luong (d). Tée G khd D, duoc

tinh theo cdng thire (12):

dy—d;
24, 0,06

D, = g/(m?.h) (12)
CHU THICH 15: Trong thire t8, do = W,
6.28.4.3 M3u xUr ly chéng thdm

Ba miu xi Iy chéng thdm dugc can sau (48 + 0,1) h sau khi quét (phun) vAt lidu chéng thdm duoc
khdi lugng (do) va dat vao, ti co diéu khién madi tredng nhiét d6 (30 + 2) °C va dd 4m twong déi (40 £ 5)
%. M3u xir Iy chéng thdm duc can lai sau (24 + 0,1)h duoc khéi leong di. Khéi lvong dy ndy nhé hon
W, sau khi 8n dinh va treéc khixir Iy chéng tham; Néu d,>W, thi méu tiép tuc duy tri trong ti dén khi
can di<W,. Sau (24 + 0,1) h sau d6 mu thi dugc can lai dugc khéi lvgng (dz). Tée dd kho D, duge
tinh theo céng thire (13):

-d
D, = ﬁ , g/(m%.h) (13)

Hé sb téc dg khd (DRC) dugc tinh theo cong thir (14):

DRC = 22 X100, % (14)
trong dé:
Dim  latdc dd khd trung binh ctia 03 mAu xtr Iy chéng thAm vat liéu chéng thim;

Dun & tbc o khd cla méu khéng xi ly chéng thdm.
6.28.4.4 Ghilai hé sé téc do kha.

6.29 Xéc dinh kha nang chéng thdm ion Clo
6.29.1 Xac dinh hé sé khuéch tan Clorua bidu kién theo tidu chudn TCVN 9492:2012.
6.29.2 Xac dinh dd thdm ion Clo bing phueng phap do dién lwgng theo TCVN 9337:2012.

6.30 Xac djnh ngoai quan, mau séc bing phwong phép tryc quan

6.31 Phwong phéap xac djnh ty trong

6.31.1 Thiét bi, dung cu

6.31.1.1 Ty trong ké - Loai 25 mL c6 nat chan thuy tinh, mat bing phang, c6 éng mao din hé.
6.31.1.2 B& nuéc — Dung aé duy tri nhiét do thi nghiém + 0,5 °C trong suét qué trinh thi nghigm.
6.31.1.3 Nhiét ké - Khodng do tr 0 °C dén 30 °C, c6 thé nhang sau 76 mm.

6.31.1.4 Can phan tich — B chinh x4c 0,1 mg.

6.31.2 Hoa chét: Nude tinh khiét,
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6.31.3 Cach tién hanh

6.31.3.1 Lam sach ty trong ké bang cach dé day dung dich axit cromic bao hoa trong axit sunfuric
(HzS04, ty trong 1,84) trong vai h, sau d6 dé hét axit va rira lai bing nuérc. Lam dy ty trong ké bing
nuéc da dugce dun sdi va lam lanh tai nhiét dd thdp hon nhiét do thi nghiém 2 °C. Bt ty trong ké vao
bé nuéc duy tri & nhigt G0 thi nghiém + 0,5 °C va c6 thé tich khdng dbi tai nhiét do do. Sau khi ngam
trong bé nuc téi thidu 30 min, diu chinh mirc nuéc dén dim thich hop cla ty trong ké, dat nat chan
va0 vi tri, 18y ra khdi bd nwor, lau khd va can.

Lam sach ty trong ké bdng cén hoac ete, d& cho ete bay hoi, ngdm vao bé nuéc, dat & nhidt do thi
nghigm tre¢rc d6. Sau khi ngam tai nhigt do thi nghiém téi thidu 30 min, dat nt chan vao vi tri, 14y ra
khoi b& nuére, lau kha va cin.

Higu sb gilr trong lrgng clia ty trong ké cé chira nudre véi trong lgng ty trong ké tréng 14 W.

Lam mat miu & nhiét d6 -thép hon nhigt d§ thi nghiém 2 °C, d& ddy chét chéng thdm vao ty trong ké,
ngam vao bé nuéc, dit & nhiét @9 thi nghiém truéc d6. Sau khi ngam tai nhiét dd thir nghiém téi thidu
30 min, dat nut chan vao vi tri, lay ra khdi bé& nudre, lau khd va can.

Hiéu s trong lugng clia ty trong ké cé chira chét Iong véi trong lugng ty trong ké tréng la S.
6.31.4 Tinh toan
6.31.4.1 Ty trong ciia chét 16ng tai x/y °C (trong khdng khi) dugc tinh theo cdng thire (15):
Ty trong clia chét Idng tai xiy °C = S/W {15)
trong dé:
x la nhigt d§ cia méu, °C, va;
y & nhiét dd ctia nuére, °C.

6.31.4.2 Ghilai ty trong clia chat Iong vé&i d6 chinh xac 0,01.

6.32 Xac dinh ham lwgng chit dé bay hoi va khéng bay hoi theo tiéu chudn TCVN 10519:2014
6.33 Xac djnh ham lwgng tro theo tiéu chuin TCVN 10522-1:2014

6.34 Xac dinh thei gian chay theo tiéu chudn TCVN 2092:2013

6.35 Xac djnh dj nhét theo tidéu chudn EN ISO 3219

6.36 Xac dinh dd lwu ddng cuia hdn hop theo tiéu chuian TCVN 3121-3:2003

6.37 Xac djnh khéi lwgng thé tich cia hdn hep theo tiéu chuidn TCVN 3121-6:2003

6.38 Xac djnh tinh cdng tac - 4§ chay cua vira theo tidu chudn EN 13395-2
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6.39 Xac djnh th&i gian dong cirng ctia hdn hep theo tiéu chuin EN 13294

7

Bao céo thir nghiém

B&o céo thir nghiém bao gdm céc théng tin sau:

a)
b)
c)

d)

e)
f)
9)
h)
i)
)

38

Phong thi nghiém thig nghiém (t&n va dja chi).
Ngay thang tién hanh tirng thi nghiém.
Mot mo ta v& mait nén va cdng tac chudn bj mat nén

Céc chi tiét cdn thiét d& nhan biét (xac dinh) hé chéng th&m (nha san xuét, t&n hoac s déi chirng
clia san phdm, sé higu.mé...).

Moi chi tiét can thiét @& nhan biét (xac dinh) hé m3u khdng x( Iy chéng thAm (tham chiéu).
Khodng ther gian va didu kién 1am kh&/én dinh va viéc tao [4p didu kién mdi trrdmg.

Céc thir nghiém duoec tién hanh va khodng thoi gian cla tirng the nghiém.

Moi két qua clia tirng tAm mu thi nghigm.

Moi d¢ Iéch (sai khac) v&i cac phrong phap thir da quy dinh,

Trong b&o céo phai c6 chir ky clia ngudi tién hanh thi nghiém va ngudi quan iy phéng thi nghiém
hodc m¢t nguei dai dién chinh thire (duwge Gy quyén) clia phong thi nghiém.



Bang A.1: Tan suét téi thiéu

Phuluc A
(Tham khdo)

TCVN 11839:2017

Polymer ]
Polymer bién |
Jx o vo co, | Nhya Nhya | Nhwa tinh |
Dic diém/ tinh chdt | Silan/Siloxane Polymer | Epoxy | Polyurethane | Acrylic | thanh |
hiru cor phin |
Ximdng |
Kiém tra trén cac thanh phin
B& mat ty nhién va mau A A A A A A
sac
Ty trong
- Pero'ng phap A A A A A Aa
pyknomete
Quang phd hdng ngoai ° D . D D D D D?
Epoxy tuong duong ® - - D - - -
Chudi Amin - - D - - -
Gié trj Hydroxyl ¢ - - - D - -
Ham lwgng isocyanates ° - - - D - -
Chét bay hoi va khdng _ B _ _ _ g°
bay hoi
Ham lugng tro - B - - - -
Trong lwgng khd - D D D D D
P nhétithdi gian chay A° A A A A A?
Sy phan b c& hat clia _ _
cac thanh phan khd C c c c
Kiém tra trén hén hop méi tron hodc cac miu cirng rén
Phuong phap dan kinh _ B | _ _ _
trén bé& mat kho
Théi gian trdn = - A A A -
sz dyng thanh dang ch(r
AhodcDsau13va7 - - B° B® B° -
ngay
Chét bay hoi va khong - - B? B® B® -
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Polymer
Polymer bién
i i o vb co, | Nhyra Nhia Nhwa tinh
Dic diém/ tinh chit Silan/Siloxane Polymer | Epoxy | Polyurethane | Acrylic | thanh
hiru cor phin
Ximéang
bay hoi i
Ham lwgng tro - - C Cc C C
Tinh rén chéc hay tinh
cong tac hodc do chay - - - - - B
cla vira - _ - - - B8
Ty trong Ién ‘ o = L - - B
Théi gian rén chic
' D6 bam dinh kéo nhé - D D D D D
Do sau thdm D - 4 . . -
A — mbi mé trdn

C -2 I1&n trong nam
D - 1 |4n trong n3am

B — 10 mé trdn hoc 2 tudn hozc 1000 t4n san pham tuy theo cai nao sém hon

E- theo huéng dan clia nha sén xuét

a- 4p dung cho cac san phdm chira dung mdi hodic nude
b- c6 thé sir dyng céc phuong phap khac thay thé
¢- 4p dung cho chét két dinh hodic sdn phdm déo ma khéng diing phuong tién do dwec
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Phu luc B
(Tham khao)
Chi dén thi céng va nghiém thu vét ligu chong thdm ky nwéc (thdm thiu)

B1 Thiét b, dung cy,

B1.1 Binh phun: Loai binh phun nay thi céng vat lidu trong mdt h dwgc tir 100 m? dén 150 m2. Binh
phun ndy chi phi hep cho x( ly cac 16 r8ng (cac hée trong bé téng) va khu vige bé mat bé tang cé dién
tich nho.

B1.2 May phun chan khang: May phun ndy rat ly twdng cho thi cong trén cac khu viec bé mét bé tong
c6 dién tich Ién véi cdng suét tlr 800-1000 m%/h.

B1.3 Thing chira: Dung dé pha chét chéng thdm dang thdm thau.
B1.4 Chdildng mém.

B1.,5 Cay gat, voi nwoc.

B2 Chuén bj thi cdng

B2.1 Cdng tic chuan bj bé m3t bé téng

B2.1.1 Cdng tac ndy dugc thyc hién ti I0c thi cdng dd bé téng dén khi thdo d& van khudn don vé sinh
bé mat két cu. Yéu cdu ngay tr qué trinh dd bé tong két cu cdn phai thi céng mat cu ding cao dg,
d6 déc theo thiét ké, dd phdng cla bén tdng cang phang cang tét va phai 6 bién phap bao dwdng cho
bé tdng that tét dé gidm thiéu cac vét nirt trén bé mat bé tong.

B2.2 Yéu ciu vé b mit bé tong

B2.2.1 B& mit bé téng trudre khi phun dung dich thdm th4u tao Iép phang nuée cin phai dwoc kidm
tra chat ché, chi dwgc phép thi cdng Iép phéng nude bang dung dich khi bé mit bé tdng théa man cac
yéu cdu dwoi day:

B2.2.1.1 B& mat bé tdng phai dwoc lam sach, khé réo, khéng dinh ddu md, bui ban va tap chét khac.
Néu c6 phai dwgc vé sinh tdy rira va [am khd bé mat.

B2.2.2.2 Cac dau thanh cét thép, céc éng nhyra hodic cac chi tiét phy tre duge chén trong bé tang phai
dugre cdt b3 xubng bén dudi lép bé 18ng bdo vé, viing cét phai dugc v4 trat lai bing viva khéng co ngét.

B2.2.3.3 T4t ca céc vj tri trén bé& mat bé téng bj nirt hodic cé khuyét tat phai dugc xir Iy hoan thién
truére khi thi cdng vét liéu chéng tham.

B2.3 Mit bng thi cdng va céng trinh phuy tre thi céng

B2.3.1 Mat béng thi cdng va hé théng cdng trinh phy trg thi cong phai dugc chudn bj va kiém tra chat
ch&, chi dwgc phép thi cdng lép phdng nuée blng dung dich khi thda man cac yéu cdu dudi day:
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B2.3.1.1 B& mat bé téng khu virc thi cdng phun dung dich thdm th&u phai théng thodng, khéng c6 bt
clr may thiét bi, vat lidu hodic cac chudng ngai vét khac chiém dung nhdm dam bdo yéu ciu phun dung
dich lién tyc theo tirng lop.

B2.3.2.2 Déi véi san mat cdu theo phurong ngang hodc theo phwong nghiéng & gidi han ma ngudi co
thé di lai binh thwdng duge thi khdng cin cac gidi phap cdng trinh phy trg.

B2.4 Didu kign thi cong

B2.4.1 B& mat bé tong co thé thi cdng dung dich chéng thdm dugc I1a sau khi ciedng dd clia bé téng
dat > 90 % cwdng 6 yéu clu.

B2.4.2 Khéng dugc phuﬁ dung dich thdm thau khi troi sdp mua hodc dang mua. Trwdng hep dang
phun dung dich néu giip mwa ma khdng co cc bién phap cdng nghé bd trg khac che chén, phai dirng
phun dung dich thdm th&u. Trwéng hop dang phun giip mwa ma khdng co bién phap che chin, chéng
nwédc chdy rira trdi dung -dich chéng thdm trén bé mat vira phun thi pham vi mét cdu dé khdng duoc
nghiém thu va phai phun lai dung dich chéng thdm .

B2.4.3 Cho phép phun dung dich thdm thau trong diéu kién trei mwa néu khu viec thi cdng c6 mai
hoc bat che kin (k& ca trén mai va bén swdn) dam bdo dwgc yéu ciu khong co nudc mua xam nhap
vao bé mat két cAu.

B2.4.4 Khong thi cong trong cac didu kién nhiét dd clia bé mit bé tdng ndm ngoai khodng tir +5 °C
dén +43°C,

B3 Phwong phap thi cong
B3.1 Djnh mirc thi cdng
Binh mt¥e thi cong tuan theo chi d&n clia nha san xuét (théng thwéng: 0.16-0.25 lit/ m?)

B3.2 X ly vét nirt trén bé mit bé tong

B3.2.1 Tai cc vi tri b& méit bé tong cb cac vét nit thi phdi cé danh gid x&c djnh 1 nguyén nhan xuét
hién vét nirt (do co ngét bé tdng trong qué trinh bao dudng hay cac nguyén nhan khac...) dé tim bién
phéap xt ly thich hop.

B3.2.2 V¢i cac vj tri c6 vét niet chan chim trén b& mit bé tong do co ngdt bé tdng c6 bé rong vét nirt
nhé hon 0,3 mm ma khdng phai do nguyé&n nhan nirt do chju Iy gay ra thi cé thé ding bién phap x( ly
vét nirt bing dung dich chéng thdm . Cac ndi dung ky thust vé trinh t cong nghé, phirong phap va
thiét bj thi cong cang nhu cac yéu cAu k§ thuat vé cong tac phun dung dich chéng tham tai vi tri xt Iy
cyc bd d6, chi tiét xem trong Phy lyc A cla tiéu chudn nay.

B3.2.3 Moi bién phap x( Iy vét nit trén bé mat bé tong phai dwoc xac dinh rd nguyén nhan, Iap bién
phap xtr ly phit hgp trwede thi cong.
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B3.3 Phwong phap thi cong

B3.3.1 Ding con In, chdi quét.hodc binh phun tay @& thi céng cho nhirng khu vigc co dién tich thi
cong nhé. Ding may phun ap lyc thap dé thi céng cho nhivng khu vigc cb dién tich thi cang Iom.

B3.3.2 Chia nhé phén dién tich thi cong twong ng véi lugng vat liéu st dyng d& dé dang kidm soét
qua trinh thi cong.

B3.3.3 Phun vt ligu chéng thdm 1&n bé mét bé tong theo ding dinh mirc quy dinh, viéc phun chéng
tham cé thé thyere hién phun mét 1an hoac hai I4n theo khuyén co clia Nha san xuét.

B3.3.4 Loai bd cac viing dong vét liéu trén bé mat bé tdng bng cach gat vat liéu sang cac khu vuc bé
téng xdp hon.

B3.3.5 Bao dwidng theo yéu cdu (néu cb).
B3.4 Yéu cAu vé bio dwdng

B3.4.1 Yéu cau bdo dwdng la tuy thudc ting loai vat ligu chéng thdm thdm thdu (tham khdo huéng
dén thi cdng clia Nha san xuét).

B3.4.2 D4 vailoai vat ligu yéu cau phai bdo dwing trong qua trinh thi cang thi thoi gian bdo dwdng la
thoi gian d& dung dich chéng thdm thic hién cac phan (ng véi bé mit bé tong sau it nhét 24 h.
Truwdng hop bé mét bé téng vira thi cong xong gap mwa hodc nguyén nhan khac gay ra nuéc chay rira
trdi mat dung dich chéng thdm thi vi tri d6 phai xi ly chéng tham lai.

B3.4.3 Khi qua trinh bdo dudng dung dich chéng thdm du diéu kién, méi dugce thye hign tiép cac
bwéc tiép theo.

B4 Kiém tra, nghiém thu
B4.1 Kiém tra trong qua trinh thi cdng

B4.1.1 Trong qua trinh phun dung dich thdm thau x( Iy chéng thdm cho bé tdng phai dugc kidm tra
chét ché tirng cdng doan theo yéu ciu sau:

B4.1.2 Kiém tra bién ban xac nhan viéc hoan t&t cdng doan chudn bj va 1am sach b& mat bé téng da
quy dinh tai didu 5.1.2 néu trén.

B4.1.3 Kiém tra khéi lvgng vat tw tap két tai cong tredng (g voi khéi lwgng thi cdng da dugc chi
dinh, bugc tuan th ding dinh mirc chi phi vt liéu, cé tham khado chi din clia nha san xuat.

B4.1.4 Kiém tra didu kién thich hop cho viéc thi cong da quy dinh tai diéu 5.2.1
B4.1.5 Kiém tra bign phép thi cong, thiét bj phuc vy cho thi cong.
B4.1.6 Kiém tra tay nghé clia nhan vién phun dung dich, cdng tac bdo dam an toan lao ddng.

B4.1.7 Kiém tra trinh ty cong nghé va th&i gian phun dung djch thdm th4u.
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B4.1.8 Kiém tra chét Ivong b& mat bé tdng sau khi hoan thign phun dung dich thAm thau chdng tham.
B4.1.9 Kiém tra qua trinh bao duwdng.
B4.2 Nghiém thu

B4.21 Cang tac nghiém thu san pham bé mat bé téng da duoc xt Iy chdng thdm bing dung dich
phun thdm thdu dwgc thyc hién sau khi d3 hoan t&t cac cong viéc néu trén.

B4.2.2 Viéc nghiém thu hoan todn céng viéc chi thye hién trén cor s& da hoan tat toan bd cac khau
kiém tra néu trén. Véi két qua thda man cic yéu ciu da dwoc dit ra, hd so nghiém thu san phdm bao
gdm cAc bién ban nghiém thu vat liéu dung dich chéng thdm , c4c bién ban nghierr; thu cho tirng giai
doan thi cong.



TCVN 11839:2017

Phy luc C
(Tham khao)

Quy trinh xt ly chdng tham va han gin cac vét nit bé tong

Ky higu

Mang myc W

Yéu cdu ky thuat

Vé sinh b4 mat bé
tdng

Thyre hign v& sinh toan bd b& mat bé tdng c&n clr theo
yéu cAu tidu chuén thi cdng va nghiém thu I&p chéng

Xac dinh hé théng vét
nirt,

Lap béo céo vé chi tiét
vét nirt

th&m bang dung dich.

Nha thu cling K¥ su tw vén khdo sét hién trang, danh
gia xach djinh nguy@n nhén, 14p bdo c4o va d& xuét
phwong an x( ly trinh Ky sw chip thuén.

B1

Kiém tra va do dac
khéi lvgng céc vét nirt
hién htru trén bd mat
bé téng.

Thyc hién theo tirng khu vize hodc tirng nhijp.

B2

Phén loai cac vét nit
theo dd md réng.

- (B3.1) Céc vét nirt < 0,3mm
- (B3.2) 0.3mm< Céac vét nirt < 3mm
- (B3.3) C4c vét nit >3mm

V& sinh céc vét nit

c1

Nhan ban giao bé mat
bé tdng trong dé cac
vét not da dugc lam
sach, nhw ghi tai myc
A.

Mat bang bé tdng ban giao kém theo danh myc théng
k& hé thdng cac vét nit, khéi lwgng m?, chidu dai cac
loai vét nit, khéi lwvgng vat lidu dung dich tinh theo
dinh mtec cho tirng loai xr ly.

c2

Dung may thdi hodc
may hit sach byi bam
trong cac vét nirt.

Néu cac vét nirt da duoc lam sach k§ trong cong doan
(A) va vin cdn dugc gitr sach khdng bam bui, thi
khéng can phai tién hanh cdng doan (C2) nay.

Céc c4 nhan tryc tiép
tham gia trong qu
trinh han gén cac vét
neet.

Nhan thizc v& ban chét hoa hoc va k¢ thuat han gén
clia cac thanh phan v4t ligu tham gia nhu tiéu chudn.

D1

Thanh bé tdng cla vét
nrt

La cbt ligu chinh gidu Ca 2+, c6 sén trong bé tong,
céc vi mach rdng, éng khi, 18 ... c6 khd nang tiép
nhan dung dich Natri Silicat thdm théu sau t&i % inch,
tiép nhan va vy gilr iwgng Ca2+ bd sung.

D2

Dung dich x{ Iy chéng
tham:

Theo quy dinh tai myc 4.4

D3

Nudc sach sinh hoat
hodc nudc mua:

LA tac nhan gidp dung dich chéng thdm di sau hon
v&0 bé tong, va tao tién dé cho dung dich sau khi két
ndi v&i cac Ca2+ tién hanh tao gel han gén cho vét
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46

Ky hiéu

Hang muc

Yéu cu ki thuit

nirt.

D4

Nwéc xi mang pooc-
lang pha lodng:

L4 tac nhan bd sung cac Ca2+ cho phan hé clia vét
nirt, tao chét nén du dung dich chéng thdm két ndi khi
dugc xtz Iy b sung va tiép tuc tao gel khi tiép xic véi
nréc bdo dudng hodc nwéc xam thyc clia moi
trurdrng.

Quy trinh han gén cho
c4c vét nirt

L

E1

Cac birde thyre hign:

Quy trinh han gén cac
vét nirt

Khéng duc ct @& m& rdng bé mat. Chi théi sach bui
I4p bam bén trong.

Déi véi cac vét nirt B3.2 va B3.3 trude khi phun dung
dich cén:
+ Phun nuéc téi da 1&n trén b& mat clia vét nat.

+ Tién hanh hda lodng mdt lwgng xi mang pooclan
véi nude rdi rét ddy tryc tiép vao vét ni.

+Thi ¢éng bdo dwdng (bang nwérc) 18n trén vét nirt
(2 b/ mét 14n).

+ Tién hanh thi cdng dung dich chéng thdm sau 24
h ké tir khi vét nirt dugce xtr Iy nhu trén,

E2

Binh mirc x& ly DDCT
cho viéc han gén cac
vét nirt.

Binh mirc theo tirng loai vt ligu.

E3

Phun nwéc bao
dudng

Sau khi phun dung dich chdng thdm va vét nit vira
khé, tién hanh phun nwéc dang suong mi vao vét nit
vai I4n rdi dung ban chai nhya mém cha nhe qua 1 lan
bén trén vét nirt, sau d6 phun swong nuwéc 1 1an nka.

Sau khi hoan thanh
viéc stz ly vét nirt tién
hanh phun dung dich
chéng thdm dai tra
trén toan bd bd mat
san bé téng.

Binh mirc theo yéu clu, hudng din clia nha san xuét.

Két thic

Hoan thanh thi c¢dng han gén cac vét nirt, ddng thei
cling hoan thanh thi cdng chéng th4m.
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