TIEU CHUAN QUOC GIA
TCVN 9337 : 2012
BE TONG NANG - XAC BINH BO THAM ION CLO BANG PHUONG PHAP DO BPIEN LUONG

Heavy concrete - Method for electrical indication of concrete’s ability to resist chloride ion
penetration

L&i néi dau
TCVN 9337:2012 dwoc chuyén dbi tir TCXDVN 360:2005 thanh Tiéu chuan Quéc gia theo quy
dinh tai khoan 1 Biéu 69 cla Luat Tiéu chuan va Quy chuan ky thuat va diém b khoan 2 Diéu 7

Nghi dinh s6 127/2007/ND-CP ngay 01/8/2007 cGa Chinh pha quy dinh chi tiét thi hanh mot sé
diéu cla Luat Tiéu chuén va Quy chuan ky thuat.

TCVN 9337:2012 do Vién Khoa hoc Céng nghé Xay dung - Bo Xay dwng bién soan, B6 Xay
dyng dé& nghi, Téng cuc Tiéu chuén Do ludng Chét lvgng thadm dinh, B Khoa hoc va Céng nghé
cbng bo.

BE TONG NANG - XAC BINH DO THAM ION CLO BANG PHUONG PHAP DO PIEN LUONG

Heavy concrete - Method for electrical indication of concrete’s ability to resist chloride ion
penetration

1 Pham vi ap dung

Tiéu chuén nay qui dinh phwong phap xac dinh mtre do thdm ion clo qua bé tdng ndng bang do
dién lwgng truyén qua mau thv.

2 Tai liéu vién dan

Céc tai liéu vién dan sau la can thiét cho viéc ap dung tiéu chuén nay. Déi véi cac tai liéu vién
dan ghi nam cong bo thi ap dung phién ban dwgc néu. Boi voi cac tai lieu vién dan khong ghi
nam cong bo thi ap dung phién ban méi nhat, bao gém ca cac stra doi, bo sung (néu co).
TCVN 3105:1993, Hén hop bé téng va bé téng ndng. LAy méu, ché tao va bdo dudng méu thir.

TCVN 4851:1989 (ISO 3696:1987), Nudc dung dé phén tich trong phong thi nghiém. Yéu céu ky
thuéat va phwong phap ther.

3 Qui dinh chung

3.1 Nhiét d6 mdi trwong xung quanh mau thr phai duy tri trong khodng tir 20 °C dén 25 °C trong
suot qua trinh do dién lvong.

3.2 Néu bé tong c6 s dung phu gia hoa hoc co chira cac loai mubi dién ly, nén tién hanh thi
nghiém kiém chirng theo phuwong phap ngdm mau bé tong trong dung dich NaCl 3%.

4 Nguyén tac thir

Phuwong phap do dién lwong truyén qua dwoc tién hanh theo nguyén téc 4p dong dién mét chiéu
dién thé 60V vao hai mat clia mau thtr, mot mat tiép xtc véi dung dich natri clorua 3% néi véi
cwc am, mat kia tiép xic voi dung dich natri hydroxit ndi véi cwe dwong. Kha nang thadm ion clo
qua bé téng dwoc xac dinh théng qua giéa tri tong dién lwong truyén qua mau thlr trong thei gian
6h, dwoc chia thanh cac mire: cao, trung binh, thap, rat thip, khong tham.

5 Thiét bi va héa chat

5.1 Thiét bi va dung cu thir

5.1.1 Thiét bi lay mau

- May khoan 6ng lay 18i bé tdng, c6 dudng kinh trong ctia mii khoan 100 mm;
- May cét bé tong c6 lwdi cat lam mat bang nwéc;

- Tui polyetylen dé bao quan mau.



5.1.2 Thiét bi bom hit chan khéng c6 kha nang duy tri ap suat khéng khi trong binh chan
khéong nhé hon 1 mmHg gom coé:

- May bom hat chan khong;

- Binh chan khéng;

- Bdng ho do &p suét khong khi.

5.1.3 Thiét bi va dung cu do dién lwong

- Khoang chira mau: dung dé chva mau th&r c6 cu tao nhw Hinh 1;
- Thwée do dd dai, do chinh xac + 0,1 mm;

- Béng ho do thoi gian;

- Ngudn dién mét chiéu tir 0 V dén 80 V;

- Nhiét ké do nhiét do tlr 0°C dén 120°C;

- Vén ké c6 dai do twr 0 V dén 100 V, d6 chinh xac + 0,1 %;

- Ampe ké c6 dai do tr 0 mA dén 500 mA, do chinh xac + 0,1%.
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CHU DAN:

1) Khoang ga mau béng nhwa cirng bén kiém
2) Miéng chén mau béng thép khong gi, day 0,06 mm
3) Lwdi dién cwe bang thép khong gi, kich thudc mét lwéi 0,6 mm x 0,6 mm
4) Day dan dién bang déng dwéong kinh khéng nhé hon 0,2 mm.
5) Bau ndi bang dong dwdng kinh 12 mm
6) Gidc cdm bang ddng co |&p cach dién bén ngoai
7) L6 dat dau do nhiét do, dwong kinh 5 mm
8) L& dé rét dung dich, duweng kinh 10 mm
Hinh 1 - Khoang chira mau thiy
5.1.4 Dung cu va vat liéu son phu
- Son epoxy khd nhanh, khéng dan dién, cé kha nang chéng thAm nwéc va bén kiém;
- Chéi quét son, can ky thuat va céc nhwa dé dinh lwong va trén son;
- Keo silicone: dung dé tram, va va gan két mau bé tong vao khoang chira mau thur.
5.2 Héa chét thir



5.2.1 Nwéc dung trong qua trinh th&r nghiém 1a nwéc loai 3 theo tiéu chudn TCVN 4851:1989 da
dwoc dun sbi dé ngudi dén nhiét dé phong.

5.2.2 Dung dich NaCl 3%: hoa tan 30 g natri clorua loai tinh khiét phan tich trong 970 g nwéc cét.

5.2.3 Dung dich NaOH 0,3 N: hoa tan 12 g natri hydroxit tinh khiét phan tich trong 1 000 ml nwéc
cét.

6 Chuan bi mau

6.1 M&u thd hinh tru c6 dwdng kinh (100 + 2) mm, chiéu day (50 + 3) mm dwoc cét ra tir mau bé
tong cé dwong kinh (100 + 2) mm.

6.1.1 M3u bé tong diing dé chuan bi m3u thir co thé Iay tai hién truong hoéc dc trong phong thi
nghiém bang cach khoan truc tiép tir cau kién bang khoan ong cé dudng kinh trong mdi khoan la
100 mm hoac duc trong khuén hinh try dwdng kinh 100 mm, cao 200 mm theo tiéu chuan TCVN

3105:1993.

6.1.2 MAu thtr phai ndm kep gitra hai nhat cat va cach mat day clia mau bé tong téi thiéu 15 mm.
6.2 Dé khd bé mat mau thir trong khong khi it nhat sau 1 h.
6.3 Dung chéi hay kh&n lam sach bé mat mau thir.

6.4 Phu kin son I&n dién tich xung quanh mau thir bang chdi quét son. Bao duéng son va dé
son kho hoan toan theo hwéng dan str dung clia nha san xuat son.

6.5 D&t cac mau tht vao binh hut chan khéng. Lép dat hé théng bom hut chan khéng theo so dd
Hinh 2:

CHU DAN: 5
1) Binh huat chan khéng

2) Mau thir 4 ®

3) Bom hut chan khéng \a

4) Van mét chiéu

5) Bong hd do &p suét \g &
6) Khda voi

7) Binh dwng nuéc 3

2 3 7
Hinh 2 - S d6 bom hat chan khong mau thir
6.5.1 D6 nwdc da dun séi dé ngudi vao binh dwng nudc.

6.5.2 Khoa voi ndi binh hut chan khéng véi binh dwng nwéc. Bat may bom hut chan khéng duy
tri ap suat trong binh hat chan khong dwéi 1 mmHg trong 24h.

6.5.3 M& khoa voi ndi binh hut chan khéng véi binh dung nwdc cho dén khi nwdc ngap mau thir.
Khoa voi va tiép tuc duy tri bom hut chan khéng it nhat 3h.

6.5.4 Tat may bom, |4y cac mau thi ra khéi binh hat chan khéng. Chuyén cac mau thtr vao trong
binh dwng nwéc va ngadm trong vong (18 £ 2) h.

7 Cach tién hanh
7.1 LAy mau thir ra khdi binh dung nuwéc, lau sach cac giot nuwéc dong.

7.2 Lap mau thr vao khoang chira mau. Diing keo silicone tram vao khe tiép giap gitva mau thir
va khoang chira mau, dadm bao bit kin khéng ro ri nwéc ra ngoai.



7.3 Db day hoa chat thir vao hai dau khoang chira mau thir, mot dau khoang dé dung dich NaOH
0,3 N va dau khoang kia do dung dich NaCl 3%. Bay kin hai dau khoang bang nut cao su dé
tranh bay hoi cac dung dich.

7.4 Lap dat mach dién gébm ngudn dién, von ké, ampe ké véi khoang chira mau thir theo so dd
Hinh 3 dwéi day:

CHU DAN:
1) Vén ké (tr 0 VDC dén 100 VDC)

2) Ngun dién (tr 0 VDC dén 80
VDC, tir 0 A dén 6 A)

3) Ampe ké (ttr 0 mA dén 500 mA)
4) Dung dich NaCl 3%
5) Dung dich NaOH 0,3 N

Hinh 3 - So’ d6 do dién lweng

7.4.1 N6i cyrc am clia ngudn dién voi dau khoang chira dung dich NaCl, cuc dwong cda nguon
dién v&i dau khoang chira dung dich NaOH.

7.4.2 Béng mach dién va duy tri tai dién thé mot chiéu 60 V.

7.5 Theo ddi va ghi lai cac thdng sé vé cudng dd dong dién, nhiét d6 khoang chira dung dich
NacCl trong 6 h.

7.5.1 DAi voi thiét bi do tw dong, toan bd qua trinh do, ghi va tinh toan téng dién lwong truyén
qua mau duoc tw déng hoa.

7.5.2 Boi voi cac thiét bi ban tw dong, nguoi thi nghiém phai do va ghi cuong do dong dién 30
min mét Ian, tinh téng dién lwong truyén qua mau thtr theo huwéng dan theo 8.2.

7.5.3 Néu nhiét d6 dung dich trong khoang thir tang dén 90°C, tat ngudn dién dé tranh pha hay
khoang,tth. Ghi hién twong nay vao bao cao va danh gia mrc do thamion clo & muirc “khoéng
dang ké” trong Bang 1 cla tiéu chuan nay.

8 Biéu thij két qua

8.1 Trwdng hop st dung cac thiét bj tw doéng, téng dién lvong truyén qua mau thlr da dwoc tw
ghi, tinh toan va danh gia theo cac mirc trong Bang 1.

8.2 Truwong hop s dung thiét bi ban tw dong, tinh téng dién lwong truyén qua mau theo cong
thire sau:

2
Q= [%j 1900.(I, + 2lag + 2lgy + - 2a0p + 2330 +lago) 1)
X

trong dé:

Q la tdng dién lwong truyén qua mau thi trong thdi gian 6 h, tinh bang culdéng (C);

lo» 130s l60s -+ 13301 l360 1@ c¥ng dd dong dién & thoi diém bat dau bat may do 30, 60, ... 330, 360
min, tinh bang ampe (A);

x 1a dworng kinh thue té cia mau thay, tinh bang milimét (mm)

8.3 Banh gia do thdm ion clo qua bé tdng theo cac mirc dwdi day:



Bang 1 - Mirc do tham ion clo

Pién lwong truyén qua mau (culéng) Mirc d6 tham ion clo
>4 000 Cao
tr 2 000 dén 4 000 Trung binh
tr 1 000 dén 2 000 Thép
T 100 dén 1 000 Ré4t thap
<100 Khong dang ké

9 Bao cao thir nghiém

Ghi lai cac thong tin sau trong bao céo thir nghiém:

a) Ngudn gbc mau, ngay l4y mau, ngay thi nghiém;

b) Ky hiéu mau, vi tri cia mau thir trong 16i hodc khuén;

c) Vién dan tiéu chuan nay;

d) Loai bé téng, chat két dinh, phu gia, ty 1& nwdc/xi mang va nhirng dir liéu khac néu co;

e) Nguoi thi nghiém, tén thiét b thi nghiém, cac théng sb ky thuat chinh cta thiét bj thir nghiém;
f) Két qua tht (dién lwong truyén qua mau bé tdng tinh theo culéng);

g) Mirc d6 thdm ion clo.
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