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TCVN 9492:2012

L&i néi dau

TCVN 9492:2012 dwoc xay dwng trén co s& hoan toan twong duong
vdi ASTM C1556 - 11a Standard test method for determining the
apparent chloride diffusion coefficient of cementitious mixtures by bulk
diffusion v&i sw cho phép clia ASTM quéc té, 100 Barr Harbor Drive,
West Conshohocken, PA 19428, USA. Tiéu chudn ASTM C1556 — 11a
thudc ban quyén clia ASTM québc té.

TCVN 9492:2012 do HGi Cong nghiép Bé tdng Viét Nam bién soan,
BO Xay dwng d& nghi, Téng cuc Tiéu chuin Po lwéng Chét lvong
tham dinh, Bo Khoa hoc va Céng nghé cong bé.



TIEUCHUANQUOC GIA TCVN 9492:2012

Bé tong - Xac dinh hé sé khuéch tan clorua biéu kién
theo chiéu sau khuéch tan

Standard test method for determining the apparent chloride diffusion coefficient of
cementitious mixtures by bulk diffusion

1 Pham vi ap dung

1.1 Tiéu chuén nay quy dinh phuong phép xac dinh hé sb khuéch tan clorua biéu kién trong phong
thi nghiém ctia bé téng hodc vi¥a xi mang da déng ran.

1.2 Trong tiéu chudn nay, cac gia tri dwoc cong b theo don vij thudc hé SI.

1.3 Tiéu chudn nay khong d& cap dén tit ca cac van dé lién quan dén an toan khi st¥ dung. Nguoi
st dung tiéu chudn nay cé trach nhiém thiét 1ap cac nguyén téc vé& an toan va bdo vé sirc khoé

cling nhw kha nang ap dung phi hgp véi cac gidi han quy dinh trwwde khi dwa vao st dung.
2 Tailiéu vién dan

Céc tai liéu vién din sau day la rat can thiét khi 4p dung tiéu chudn nay. Déi véi cac tai liéu vién dan
ghi n3m cong bé thi 4p dung ban dugc néu. D6i véi cac tai liéu vién dan khdng ghi ndm cdng bd thi
ap dung phién ban m&i nhét, bao gdm ca cac ban stra ddi, bd sung (néu cd).

2.1 Tiéu chudn ASTM

C31/C31M, Practice for Making and Curing Concrete Test Specimens in the Field (Huong dan ché
tao va bdo dudng méu thir bé téng tai hién truong).

C42/C42M, Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of Concrete
(Phuong phép thu thap va thir nghiém méu khoan va dam bé téng da duoc cua cét).

C125, Terminology Relating to Concrete and Concrete Aggregates (Thuét ngir lién quan dén bé téng
va cét liéu bé tong).

C192/C192M, Practice for Making and Curing Concrete in the Laboratory (Huéng dan vé ché tao va
béo dwéng méu thd bé téng trong phong thi nghiém).
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C670, Practice for Preparing Precision and Bias Statements for Test Methods for Construction
Materials (Huong dan thuc hanh xi Iy, biéu thi do chinh xéc va dé léch dbi véi cac phuwong phép thir vét
liéu xay dung).

C1152/C1152M, Test Method for Acid-Soluble Chioride in Mortar and Concrete (Phuong phap xac dinh
clorua tan trong axit cda vira va bé téng).

C1202, Test Method for Electrical Indication of Concrete’s Ability to Resist Chloride lon Penetration
(Phurong phép do dién luong xéc dinh khéa ndng chéng tham thau ion clo ctia bé téng).

2.2 Tiéu chudn NORDTEST
NT BUILD 443, Approved 1995-11, Concrete, Hardened: Accelerated Chloride Penetration (in
English) (thdng qua 11 - 1995, Bé téng: Tham thau clorua nhanh).

3 Thuat ngir va dinh nghia

3.1 Binh nghia

3.1.1 Céc dinh nghia cha thuat nglr ding trong tiéu chuan nay tuan theo ASTM C 125.
3.2 Cac dinh nghia vé thuat ngir diing riéng cho tiéu chuin nay

3.21

Hé sé khuéch tan clorua biéu kién, D, (Apparent chloride diffusion coefficient)

Théng sb chuyén clorua tinh tir s8 liéu xac dinh clorua tan trong axit clia mau thir d& dwoc ngam trong
dung dich clorua @én bao hoa, khéng hiéu chinh déi voi clorua lién két, né cung cAp théng tin vé sw dé
dang tham clorua vao trong viba hoic bé tdng xi mang.

3.2.2
Clorua lién két (Chloride binding)
Qua trinh hoa hoc ion clo di chuyén tir dung dich va lién két véi sdn pham thiy hoa clia xi mang.

3.2.21

Giai thich
Clorua lién két la sy phéi hgp chi yéu voi san pham thiy hoéa hinh thanh bdi pha aluminat clia xi
mang va hén hep cé chira xi 10 cao.

3.2.3
Tham thau clorua (Chloride penetration)

S x&m nhap ion clo vao vat ngadm trong dung dich clorua.
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3.24
Dung dich ngam (Exposure liquid)
Dung dich natri clorua dung dé ngam cac mau thir trwéc khi 14y ra xac dinh clorua.

3.25
Théi gian ngam (Exposure time)
Théi gian mAu thtr dwec ngam trong dung dich c6 chira ion clo.

3.2.6
Ham lweng ion clo ban d4u C, (Initial chloride-ion content)
Ty 1é gitra khéi lwgng ion clo va khéi lwgng mau thlr bé téng chwra nhiém ion clo tir ngudn bén ngoai.

3.2.7
Nghién lat cit (Profile grinding)
Qui trinh nghién khé va thu mau dang bét & céac I6p méng ké tiép nhau tir mau thir.

3.2.8

Ham lwong clorua bé mit C, (Surface chloride content)

Ty 18 theo Iy thuyét gitra khéi lgng ion clo va khéi lwong bé téng & bé mat tiép xtc véi dung dich
ngam.

4 Tom tat phwong phap

41 L&y mau dai dién cho vira hodc bé téng xi ming trwdc khi ngdm vao dung dich chira ion clo.
Tach m&i mau thanh mau thir va mét mau ding dé xac dinh ham lwgng ion clo ban dau. Nghién mau
th ion clo ban d4u va xac dinh ham lvong ion clo ban dau tan trong axit. Bit kin tat cd cac mét cla
mau thir bang I&p phl ngin nwéc thich hep, trir bé mat dwoc hoan thién. Lam bao hoa mau thir da bit
kin trong dung dich canxi hydroxyt Ca(OH),, rira sach mau duwéi voi nwoc, sau dd cho vao dung dich
clorua natri. Sau thoi gian ngam quy dinh, 14y mau ra va cét thanh cac lat méng song song véi bé mét
nhiém clorua. Xac dinh ham Iwgng ion clo tan trong axit ctia mdi I&p. Tinh hé sé khuéch tan clorua
biéu kién va ndng dd ion clo bé mét bang cach diing ham lwgng ion clo ban dau. it nhat phai co 6 gia tri

twong (rng véi ham lugng ion clo va chidu sau dwéi bé mat dung dich ngam.
5 Y nghia va str dung

5.1 Phwong phap thir nay 4p dung cho vira hoac bé tdng xi mang chwa-chiu tac dong cua ion clo bén
ngoai, hodc cé mdt lugng khéng dang ké ion clo ¢6 trong nwéc dugc diung dé chuén bi mau thir trieée
khi thiy.
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5.2 Quy trinh tinh toan dwoc mé ta trong tiéu chudn nay chi 4p dyng cho mau thir trong phong thi
nghiém chiu tac dong clia dung dich clorua natri dwoc mé ta trong tiéu chudn nay, khéng ap dung cho
cac mau thir chju tac dong cha ion clo theo chu ky kho va am.

CHU THICH 1: Céc loai ion khuéch tan trong bé téng xdy ra & trong céc 16 xdp, céc vét nirt va cac khoang trong
khac c6 chira chat 16ng. Ndng dd va héa trj clia cac loai ion khac trong 16 x6p c6 chét 16ng cling anh hudng dén
téc 6 khuéch tan clorua, vi thé hé sé khuéch tan biéu kién ciing dwoc xac dinh theo quy trinh nay.

5.3 Trong hau hét cac trudng hop, gia tri hé sb khuéch tan clorua biéu kién clia vira hodc bé téng xi
méing thay dbi theo thei gian (xem Chu thich 2). Vi vay, hé sé khuéch tan bidu kién thu dwoc & tudi
s&m ¢6 thé chwa dai dién cho tinh nang lam viéc cua vat liéu.

CHU THICH 2: Téc d6 thay ddi hé sé khuéch tan biéu kién dbi voi vira hodc bé tdng xi ming co puzolan hoac
xi 10 cao sé khac hon so véi hdn hgp chi cb xi méng podce l&ng.

5.4 Hé sb khuéch tan clorua bidu kién theo dinh luat khuéch tan thir hai clia Fick duge dung dé danh
gia sy thdm th4u clo vao trong vira hodc bé téng xi mang & didu kién bao hoa.

5.5 Hé sb khuéch tan clorua biéu kién dwoc ding phd bién trong mé hinh xam nhap clo dwa trén dinh
luat khuéch tan thr hai ctia Fick. Hé s khuéch tan biu kién xac dinh theo phwong phap nay bao gém
clorua lién két, do d6 st dung ding hé sé khuéch tan clorua bidu kién @& xac dinh truée sw thadm théau
clo doi héi phai xem xét ca clo lién két.

5.6 Kha nang chéng thdm thau clo chju drh hwdng cta nhiéu yéu t6 nhw méi trvdng, mirc dé hoan
thién, thanh phan hén hop, tay nghé thi céng, diéu kién bao dwéng va tudi ctia hén hop.

6 Thiét bi, dung cu
6.1 Can, c6 dd chinh xac dén + 0,01 g;
6.2 Nhiét ké, co dd chinh xac dén + 1,0 °C;

6.3 Phong thi nghiém hodc budng thi nghiém kidm soat dwoc nhiét @, duy tri nhiét @ nwéc
trong thung & (23 £ 2) °C;

6.4 Thing nhwa c6 ndp day kin, kich thwéc phi hop véi yéu clu trong 9.1.2;

6.5 Thiét bj nghién va ldy mau thir (Hinh 1 va Hinh 2 13 nhieng thiét bi thich hop) (xem Chu thich 3).
Cac thiét bi nay diing dé nghién va 14y mau thr dang bot tir bé tong, vira hoac vira rét theo tieng 1&p
day khoang 2 mm.

CHU THICH 3: May tién hoac may nghién co gén cac dAu bit bing cachit hodic kim creong.
8
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Hinh 2 - Nghién miu bing may tién

6.6 Tui polyetylen co6 thé dan kin dwec, rong (200 + 300) mm, dai (250 + 300) mm va c6 dg day

khéng dwai 0,1 mm;

6.7 Cac thiét bi nghién bé tong, vira hodc vira rét dwgc mo ta trong ASTM C1152/C1152M;
6.8 Thiét bj phan tich clo theo ASTM C1152/C1152M;

6.9 Thwéc cap co do chinh xac dén + 0,1 mm.

7 Héa chatva vat ligu

7.1 Nwéc cit hodc nwdc da khiy ion;

7.2 Can xi hydroxyt [Ca(OH),)] cap ky thuét;

7.3 Dung dich can xi hydroxyt bao hoa (khoang 3 g/L),

7.4 Natri clorua (NaCl) cap ky thuat;
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7.5 Dung djch natri clorua ndng do (165 + 1) g/L;
7.6 Son epoxy hodc polyuretan hai thanh phan, ¢ kha ning tao mang ngan s khuéch tan ion clo.
8 Mau thir

8.1 M3u khoan, mau ddc hinh try hodc miu Iap phwong déu c6 thé dung 1dm mau thir. Mat t& miu
phai gbm it nhat hai mau thir (xem Ch thich 4). Mau thir phai khong c6 khuyét tat nhw 16 réng, vét nit
nhin thdy dwoc bang mét (xem Chu thich 5). Kich thwéc nhé nhit cit ngang b& mat hoan thién cla
m&i mau thir it nhat phai bang 75 mm nhung khong nhd hon ba Ian kich thudc danh nghia clia hat cét
liéu I&n nhat. DO day clia mau thir it nhat phai bang 75 mm.

CHU THICH 4: Vat lieu ndm gitra b& mat chiu tac ddng va I&p ngoai clng cia cét thép thwdng dwoc coi trong vi
rat can bao vé chéng clo xam nhap, hon thé nba, chét lvgng vat lidu & ving d3c biét ndy c6 thé lach khoi hé
théng do chiu &nh hwéng clia thyc té thi cong.

CHU THICH 5: M3u thir c6 cac 18 rdng & sau hon I&p chidu day da tinh s& lam ting tbc dd thAdm théu clo bidu
kién va |1am tang d6 bién thién clia phép thir.

8.2 Trtr khi c6 nhitng quy dinh khac, mau thlr phai dwec bdo dwdng 4m 28 ngay trong phong thi
nghiém theo ASTM C31/C31M hodc ASTM C192/C192M trwére khi dem ngam trong dung dich.

8.2.1 Bat ky sw thay ddi nao tir thyc té bdo dwdng cling phai duwroc dwa vao bao céo.

8.3 Dbi voi mAu khoan lay theo ASTM C42/C42M, khi chudn bj miu thr cin ¢t bé 75 mm I6p ngoai
cling ctia n6. Mau thir nhu thé sé cé moét mat 1a mat da hoan thién ban dau, mat con lai la mat da cat
nhw Hinh 3.

8.4 DOi voi cac miu thir duge chudn bi theo ASTM C31/C31M hodic C192/C192M, dwdng cét song
song v&i mét da hoan thién. Phan 75 mm phia trén dwec dung lam mau thlr (xem Hinh 3).

B& mat hoan thién

SN o’

Mau thdr

Mauci | f20mm

14— Phén loai bd

Hinh 3 - Vi du vé méu thir liy tir miu dai dién

10
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8.5 Tir phan con lai cia mau khoan hodc mau duc, cit cac lat méng day it nhat 20 mm. Diung cac lat
cat nay dé xac dinh ham lwong ion clo ban d4u, C, bing cach nghién dap toan bd lat cit hoic nghidn
mai theo I&6p day it nhat 2 mm. Ngoai ra, néu lép méng tlr cac mau thr khuéch tan dwoc lay du sau
nhw thé nao @6 dé hai I6p ké tiép nhau sau cing c6 ham lwong clorua trong khoang 0,01 % khéi
lwgng bé tdng ctia mbi mAu thir, thi cho phép ngoai suy mét phuong trinh phii hop nhét cda clorua dé
thu dwgc ham lwong ion clo ban dau C;.

8.6 R(ra mau thlr dwéi voi nwéc ngay sau khi cit. Lau chii bé mét bing ban chai nilon mém va riva
lai. Lam khd méu trong khéng khi cho dén khi khéng thé lau 4m trén bé mat bang khin gidy khd trwéc
khi bit kin (xem Chu thich 6).

8.6.1 Bao dwérng mau thir trong diéu kién tiéu chuan, nhiét d6 méi tredng (23 + 2) °C, do am twong
@i (65 + 3) % khong qua 24 h.

CHU THICH 6: M&u thir bao dwdng trong dung dich nwéc voi bao hoa thudng co cac hat voi Iang dong trén bé
m&t. Néu khéng lam sach ma dé 1am kho trong khéng khi ngay sé tao nén I&p cacbonat trén bé mat mau thir.
L&p cacbonat nay sé lam sai léch két qua thir. 6 1a ly do tai sao lai phai lam sach va riva sau khi ldy mau thir ra
khaéi dung dich nwée voi bao hoa.

8.7 Bit kin tat ca cac mat clia mau thir trlr mat da hoan thién theo quy trinh trong ASTM C1202.
8.8 Xac dinh khdi lwgng ban dau clia mau thir sau khi I¢p phh da déng rén.

8.9 Ngam mau thl t'rong nwéc voi bao hoa & (23 + 2) °C trong thiing nhyra kin. Thung phai chiva day
nwdc voi dé tranh hién twong cacbdnat hoa. Sau 24 h, lay mau thir ra, lam kho bé mat bang khan gidy,
can xac dinh khéi lwgng mau thir & trang thai khé bé mat.

8.10 Ngam ngap mau thir trong nwéc voi bao hoa cho dén khi khéi lwong thay déi khong qua 0,1 %
(thwong la sau 24 h) (xem Chu thich 7). Quy trinh thay thé duoc chap nhan 1a bao hoa trong chan
khong theo ASTM C 1202.

CHU THICH 7: Thuéng khéi lwgng mau thr sé 6n dinh sau 48 h bao dudng am.
9 Cach tién hanh
9.1 Ngam

9.1.1 LAy mau th(r da bao hoa ra khdi thung chtra nwéc véi, rira ngay dudi voi nwdc, dat mau thiy
vao thiing chi¥a dung dich thir, day nap thiing. D& thung trong budng hoac phdng c¢é nhiét dé (23 + 2) °C.
Ghi ngay va gi®, chinh xac dén tleng gio, tlr khi bat dAu ngam.

11
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9.1.2 Cho phép dat nhiéu mau thtr trong cling mét thiing, khoang cach gitka chiing phai da dé chét
l6ng bao boc hoan toan cac bé mét clia mau thtr. Duy tri ty 1& dién tich b& mat mau thl dwoc ngam va
thé tich dung dich bang (50 + 30) cm?/L (xem Ch thich 8).

CHU THICH 8: Thé tich chét Idng ddi v&i mau try ho&c m&u khoan dwéng kinh danh nghia 100 mm can khoang
mét lit cho mot mau.

9.1.3 Cac mau thir phai dwgc ngam trong chat Idng it nhat 35 ngay (xem Chu thich 9).

CHU THICH 9: Thei gian ngam nén kéo dai déi v&i hdn hop da dwoc ché tao t lau, dwgc ché tao voi ty 1€
nudc/xi mang (N/X) thap hodic hdn hep chét lveng cao ¢ chira phy gia Xi mang.

9.1.4 Néu chat 18ng bj bay hoi ho3c thiing chira bj ro ri [am cho b& mat mau thir bj khé trong théi gian
ngam, thi két qua thir sé khong duwgc chip nhan (xem Chu thich 10).

CHU THICH 10: Nén g&n man hinh theo d&i mtre dung dich trong thung.

9.1.5 Ghi theri gian ngdm chinh xac dén tirng gio.
9.2 Nghién méu

9.2.1 L&y mAu thi ra khdi dung dich ngam, rlra dwdi voi nwde, 1am khé it nhat 24 h trong phéng thi
nghiém c6 nhiét dd (23 + 2) °C va d6 &m twong dbi (65 + 3) %.

9.2.2 Néu nghién mAu sau 48 gidr ké ti khi 14y ra khéi dung dich thi chiva mAu thir trong tui polyétylen
mém kin cho dén khi dem ra nghién. Néu nghién mAu sau 7 ngay k& tir khi ldy ra khai dung dich thi
chira mu thir trong bao kin va bdo quan & nhiét dd (- 15 + 5) °C cho dé&n khi dem ra nghién.

9.2.3 L&y mAu bdt bang cach nghién theo I&p song song véi bé mat ngam clia mau thee. Trir khi 16p
phl da dwoc tach ra bang cach cwa x& hodc bang cach ding duc. Khdng nghién phin cach canh nhé
hon 5 mm dé tranh anh hwdng cla c4c canh va nhiéu loan do I&p phu.

9.2.4 D6i véi mau ngam 35 ngay thi nghién it nhat 8 I&p nhw ghi trong Bang 1. Déi véi mau ngam lau
hon, chon khoang ting do siu nhw thé nao d6 dé cé it nhit 6 didm theo chiéu sau tuyén tinh ter
khodng cach 1 mm dwéi bé mat ngam dén dé sau cé ham lwong ion clo bing hoic I&n hon so Vo

ham lwgng ion clo ban d4u.
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Bang 1 - Cac khodng dé sau (mm) khuyén cao ldy miu dé nghién

N/X 0,25 0,30 0,35 0,40 0,50 0,60 0,70
Do sau 1 0+1 0+1 0+1 0+1 0+1 0+1 0+1
Do sau 2 1+2 1+2 1+2 1+3 1+3 1+3 1+5
D) sau 3 2+3 2+3 2+3 3+5 3+5 3+6 5+10
bd sau4 3+4 3+4 3+5 5+7 5+8 6+10 10 +15
Do sdu b 4+5 4+6 5+7 7+10 8+12 10 + 15 16+ 20
Do saub 5+6 6+8 7+9 10+13 | 12+16 15+ 20 20 +25
Do sau7 6+8 8+10 9+12 13+16 16 + 20 20+ 25 25+30
Do sau 8 8+10 | 10+12 12+16 [ 16+20 | 20+25 25+ 30 30 +35

9.2.5 Co thé sl dung quy trinh sau day néu thoi gian ngam du dé ion clo thAm vao sau hon 40 mm.
Cat mau thir bing cwa dia kim cwong, Iam lanh béng nudc, theo hwdng song song véi bé mit ngam
véi cac khodng (5 + 6) mm, gidm téi thidu thdi gian ngam mau thir. Lam khé céc lat cét 24 h trong
phong thi nghiém, sau d6 nghién va chuan bi miu bét nhw hwdng dan trong ASTM C1152/C1152M.

9.2.6 LAy mdt mau it nhat 10 g bét tir mdi I6p. Xac dinh khodng cach tir b& mat ngam dén diém gitra
clia mbi I6p. Vi dy, chiéu day cla Iép va diém gitra clia d6 sau dwoc xac dinh tir cac phép do mau thie
trwéc va sau khi ldy mau bot. D6 sau duwdi bé mat ngam 13 gia tri trung binh ctia nam sé do bang
thwée cép phan bd déng déu.

9.3 Phan tich clorua

9.3.1 Xac dinh ham lwgng ion clo hoa tan trong axit cia mau bét, C, (% khéi lwgng), chinh xac dén
0,001 % theo ASTM C1152/C1152M.

9.3.2 LAy ham luong ion clo ban dau, C; (% khéi lwong) tir 14t c&t day 20 mm béng cach nghién va
chuén bj bot theo hwéng dan cia ASTM C1152/C1152M.

9.4 Ghi lai bAt ky s sai léch ndo so véi yéu ciu cla tiéu chuin nay.

13
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10 Tinh két qua
10.1 Két qua thir

10.1.1 Xé&c dinh ndng d9 bé mat va hé sé khuéch tan biéu kién cla clorua bang cach két hgp phuong
trinh (1) v&i ham lwong ion clo do dwoc bing phuong phap phan tich hdi quy khéng tuyén tinh voi
viéc dung phwong phap binh phwrong nhé nhat. Bé qua ham lwgng ion clorua duwoc xac dinh tir Iop bé
mat ngam trong phan tich hdi quy. T4t ca cac s6 do ham lwgng ion clo khac déu diing trong phan tich hdi

quy.

X
Cexp=Cs ~{C‘3.-C}).e!f(_\/m> (N

trong dé:

Ciy - Nbng dd clo do dwgc & dd sau x, thdi gian ngam ¢, % khéi lwong;

Cs - ndng d clo & bé mit gitka chat 16ng va mau the dwoc xac dinh bang phwong phap phan tich hdi
quy, % khéi lvong;

C; - ndng dd ion clo khdi dau clia hdn hop xi ming trede khi ngam, % khéi lwong;

x - 40 sau duéi lop bé mit (dén diém gilra cla Iép), m;

D, - hé sb khuéch tan bidu kién cha clorua, m?%/s;

t - théi gian ngam, s;

erf - ham sai sé dwoc tinh theo phwong trinh (2):

z 2 :
erf(z) = 2/\/7 . J; exp(-u” )du (2)

10.1.2 Céc gia tri clia ham sai s6 dwoc néu trong cac tai lidu tiéu chudn toan hoc. Ham sai sé ciing

bao gém ca ham tra c(ru trong cac phan mém tinh toan dién td.
10.1.3 Két qua thirla
10.1.3.1 Ham lwong ion clo ban dau, C;(% khéi lwong) lay chinh xac dén ba s6 thap phan.

10.3.1.2 Néng db ion clo b& mat ngam chiu tac dong cha dung dich, C (% khéi lwgng) lay chinh xac
dén ba sé thap phan.

10.1.3.3 Hé sb khuéch tan biéu kién cda clorua, D, (m%s), lay chinh xac dén hai sb thap phan.
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10.2 Phan tich héi quy khong tuyén tinh
Thee hién phan tich hdi quy khong tuyén tinh bing cach téi thidu héa téng dwa ra trong phwong trinh
(). Xem Hinh 4 @& hiéu ré hon.

N N
s=2 ACT= 2 [Cr(m - Colm]? @)
n=2 n=2
trong dé:
S - tdng cac binh phuong dwoc tdi thidu hod, (% khéi lwong);
N - s6 lwong cac 16p;
AC(n) - sy sai khac gitra ndng do clo tinh toan va do cta I6p thir n, % khéi lveng;
Cn(n) - ndng dd clo do dwoc & 16p thik n, % khéi lweng;
Cc(n) - ndng dd clo tinh dwoc & chinh gitra 1&p ther n, % khéi lveng;
Pwong cong phi hep vé méi quan hé gira

ham lweng clo va dd sau ldy miu
Cx,t = Cs - (Cs - Ci)*(erf[x/sprt(4Dt)]

06
on
5 05 A
=
=
£ 04 "
2
% 0,3 \
o \
3 02 BN
£
£ 01 P
0
0 5 10 15 20 25 30

D0 sau tir diém gitra I&p dén bé mat, mm

& Gia tri thty Csva D, thich hop; Cicd dinh

Hinh 4 - Vi du vé phan tich héi quy
10.3 Cac tinh toan khac

10.3.1 Vé biéu d@ ham lwong clorua véi tat ca cac diém do duoc theo d6 sau bén dudi bé mat.

Puwang cong phu hop nhét giéng nhw biéu @ & Hinh 4.
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11 Bao cao thir nghiém
11.1 Béo c4o can thé hién cac thong tin sau:

11.1.1 Tén va dia chi phong thi nghiém, dia diém thie hién phép thir néu khéac véi dia chi clia phong
thi nghiém.

11.1.2 Ngay va sb cla bao cao.
11.1.3 Phuong phap l4y mu va cac tinh huéng khac (ngay, ngudi dai dién lay mau, nguwdi chieng kién).

11.1.4 Mb ta dbéi twong thir nghiém bao gdm loai mAu thiy, ky hiéu nhan dang, ty 1& cap phéi, ngay

tao mau, ché dé bao dwdng, tudi & thoi diém bat dau ngam.

11.1.5 Ngay bat dau va khoang thoi gian ngam.

11.1.6 Ché d6 n dinh mau thlr, mo ta didu kién ngam mau trong khi thir nhur nhiét 4, déu hiéu bay hoi.
11.1.7 Céc thiét bi va dung cu s dung.

11.1.8 Céc sai léch so v&i quy dinh clia phuong phap thir nay va nhirng théng tin quan trong khac
can cho viéc danh gia két qua.

11.1.9 Lap bang sb do ham Iwgng ion clo cho méi I&p va do sau tai diém gitra clia méi 16p.
11.1.10 V& biéu db ham Ilwong ion clo cho méi [&p va so v&i dwéng cong phan tich hdi quy.
11.1.11 Giatrj C, Cs do dwoc va D, xac dinh tir phan tich hdi quy.

11.1.12 Ngay thang nam, ky tén.

16



TCVN 9492:2012

Bang 2 - Vi du tinh toan

G Ci. D., t (nam) Téng (Sai léch)®
% Khéi lvgng | % Khéi lwong m?/s
0,605 0,085 4,86E-13 1,00 2,2151E-03
X, mm Gia tri do dwoc | Gia tri dw doan | Sailéch, AC(n) (Sai léch)2
(do — dy doan)
1 0,368 0,530
2 0,450 0,458 -8,19E - 03 6,72E- 05
3 0,410 0,391 1,94E - 02 3,76E- 04
4 0,326 0,329 -3,31E - 03 1,10E- 05
5 0,266 0,275 -9,49E - 03 9,01E- 05
6 0,231 0,230 1,25E - 03 1,55E- 06
7 0,175 0,192 -1,71E - 02 2,93E- 04
8 0,183 0,162 2,08E - 02 4,34E- 04
9 0,132 0,139 -7,07E - 03 5,00E- 05
10 0,124 0,122 2,16E - 03 4,66E- 06
15 0,117 0,089 2,85E - 02 8,12E- 04
20 0,080 0,085 -5,16E - 03 2,66E- 05
25 0,078 0,085 -7,00E - 03 4,90E- 05
Bang 3 - Banh gia d6 chym”®
Hé sb Théng ké Phong thi nghiém don Nhiéu phéng thi nghiém
cv® 14,2 20,2
Da
d2s % 39,8 56,6
cv 13,3 18,1
Cs d2s % 3.2 50,7
CHU THICH: :
N dai lvong théng ké CV (1s%) va d2s% nhw dinh nghia trong hwéng dan C 670;
® hé sé bién thien.

12 D6 chum va do chéch

121 Do chum

Chwa c6 nghién clru chung gitva cac phéng thi nghiém vé phép thtr nay. Tuy nhién, da co sé liéu vé do

chum t&r mét nghién ctru gitra cac phong thi nghiém ciia NORDTEST NT Build 443, tir d6 ma phuong

phap nay duwoc phat trién. Bao cao bao gém sb liéu tir hai nghién ctru gitra cac phong thi nghiém trén
17
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ba hén hop bé téng va ba dén nadm phong thi nghiém tham gia trén tirng hdn hop. Gia tri trung binh
clia D, trong sé cac hdn hgp ndm trong pham vi tr (2,1 x 107'%) m?/s dén (14,7 x 107'%) m?s. Gia tri
trung binh clia C,trong cac hén hgp ndm trong pham vi tir 0,61 % dén 1,0 %. Bang 3 téng hop cua
phong thi nghiém don va nhiéu phong thi nghiém, hé sé thay ddi va sy khac nhau téi da dat dwoc
gitra cac phép xac dinh giéng nhau bang 95 % clia sy so sanh nhw thé. Vi vay, két qua hé sé khuéch
tan biéu kién cia hai phép thir dwoc thic hién ding sé khac nhau khéng qua 39,8 % so Véi gia tri
trung binh.

12.2 D§ chéch
Chuwa c6 tai liéu théng tin phii hop @& xac dinh d6 léch cla tiéu chudn nay, chua cd théng bao vé do
léch da dwoc xac dinh.
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