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L&i néi dau

TCVN 91011-1:2026 duwoc xay dwng trén co s& tham khao BS
EN 197-1:2011 Cement — Part 1. Composition, specifications and
conformity criteria for common cement (Xi méng — Phan 1: Thanh phan,
yéu cau ky thuat va tiéu chi phu hop dbi véi xi mang théng dung).

TCVN 91011-1:2026 do Vién Vat liéu xay dwng bién soan, B6 Xay dwng
dé nghi, Bd Xay dwng dé nghi, Uy ban Tiéu chuan Do lwérng Chét lvong
Qubc gia thdm dinh, B6 Khoa hoc va Céng nghé cong bb.

Bd TCVN 91011 Xi mdng gdbm cac phan sau:
- TCVN 91011-1:2026, Phéan 1: Thanh phén, yéu cau ky thuét va tiéu
chi phu hop déi véi xi méng théng dung;
- TCVN 91011-2:2026, Phan 2: Banh gia va kiém tra xac nhan én dinh

tinh nang.
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L&i gi¢i thiéu

Cac loai xi mang khac nhau c6 cac tinh chét va tinh ndng (tinh chéat clia xi mang khi st dung) khac nhau.
Cac phép thir hién hanh dbi v&i cac tinh chét (thdi gian dong két, cuwéng dd, tinh 6n dinh thé tich va nhiét
thay héa) da dwoc dwa vao tiéu chuan nay. Ngoai ra, CEN/TC 51 dang tién hanh xac dinh cac phép tho
bd sung can thiét dé xac dinh thém cac tinh chéat khac clia xi méng. Trong khi chwa cé cac phép thir dbi
v&i cac tinh chéat nay, viéc lwa chon xi mang, dac biét |a loai va/hodc mac cwdng do theo yéu ciu vé do
bén 1au trong méi trwong st dung va loai cong trinh ma xi mang dwoc st dung, can tuan theo cac tiéu

chuén va/hodc quy dinh thich hop, cé hiéu lwc dbi véi bé tdng hodc viva tai noi st dung.
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TIEU CHUAN QUOC GIA TCVN 91011-1:2026

Xi mang — Phan 1: Thanh phan, yéu cau ky thuat va tiéu chi phu
hop ddi vé&i xi mang théng dung

Cement — Part 1: Composition, specifications and conformity criteria for common
cements

1 Pham vi ap dung

Tiéu chuan nay xac dinh va dwa ra yéu cau ky thuat cia 27 loai xi mang théng dung khac nhau, 7 loai xi
mang théng dung bén sulfat, 3 loai xi méng xi 16 cao cwéng dd6 sém thap, 2 loai xi méng xi 16 cao bén
sulfat cwdng dd s&m thap, va thanh phan cla céac loai xi mang. Tiéu chi dé dinh nghia médi loai xi mang
bao gébm cac yéu cau kj thuat déi véi cac cau tlr tao nén xi mang va ty 1& cac cau tlr két hop véi nhau
dé tao ra mdi s&n pham dat cwéng do trong pham vi 09 méc quy dinh. Tiéu chuén dwa ra cac yéu cau
vé tinh chét co hoc, vat ly va hoa hoc. Bong thdi, tiéu chuin néu rd cac tiéu chi phi hop tiéu chuan va
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cac quy tac lién quan. Ngoai ra, tiéu chuan con dwa ra cac yéu cau vé do bén lau.

Ngoai cac loai xi méng bén sulfat dwoc dinh nghia trong tiéu chuan nay, mét sé loai xi méng khac dap

¢ng tiéu chuan nay hodc céc tiéu chuan khac ciing cho thay co tinh chat bén sulfat.

Tiéu chuan nay khéng ap dung ddi véi cac loai xi mang dwdi day:
- Xi mang dwoc quy dinh trong EN 14216, Xi mang — Thanh phan, yéu ciu kj thuat va tiéu chi phu
hop ddi v&i xi mang dac biét tda nhiét rat thAp (Cement — Composition, specifications and conformity

criteria for very low heat special cements);

- Xi mang dwoc quy dinh trong EN 15743, Xi méng sulfat hoéa cao — Thanh phan, yéu ciu ky thuat

va tiéu chi phu hop (Supersulfated cement — Composition, specifications and conformity criteria);

- Xi mang dwoc quy dinh trong EN 14647, Xi mang canxi aluminat — Thanh phan, yéu ciu kj thuat

va tiéu chi phu hgp (Calcium aluminate cement — Composition, specifications and conformity criteria);

- Xi mang dwoc quy dinh trong TCVN 91012-1, Xi mang xay trat — Phan 1: Thanh phan, yéu cau ky

thuat va tiéu chi phu hop (Masonry cement — Part 1: Composition, specifications and conformity criteria).

CHU THICH 1: Ngoai cac yéu cau ky thuat da quy dinh, viéc trao dbi thdng tin thém gitra nha sén xuét va ngwdi st dung xi
mang c6 thé hivu ich. Quy dinh vé tha tuc trao dbi nhitng thdng tin dé khéng thudc pham vi &p dung cdia tiéu chuan nay, nhung
can phai dwoc thue hién theo cac quy dinh tiéu chuan ho&c quy chuan québc gia hodc c6 thé dwoc théng nhét gitra cac bén lién
quan.

CHU THICH 2: Thuat ngl¥ “xi mang” trong tiéu chuén nay chi dwoc st dung dé chi cac loai xi méng théng dung trir khi c6 quy
dinh khac.
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2 Tai liéu vién dan
Céc tai liéu vién dan sau day rat can thiét cho viéc ap dung tiéu chuan nay. Déi véi cac tai liéu vién dan
ghi ndm cong bé thi ap dung phién ban dwoc néu. Dbi v&i cac tai liéu vién dan khéng ghi nam cong bb

thi 4p dung phién ban mé&i nhét, bao gém ca céac stra dbi (néu co).
TCVN 5529:2010, Thut ngi héa hoc — Nguyén téc co ban
TCVN 91019-1, Phuong Phép thir xi méng — Phan 1: Xac dinh cuong do

EN 196-2, Methods of testing cement — Part 2: Chemical analysis of cement (Phwong phap thr xi mang
— Phan 2: Phan tich hda hoc xi mang)

TCVN 91019-3, Phuong phép thir xi méng — Phan 3: Xac dinh thoi gian déng két va dé 6n dinh thé tich
TCVN 91019-5, Phuong phéap thtr xi médng — Phén 5: Thir nghiém déc tinh puzolan cho xi méng puzolan

EN 196-6, Methods of testing cement — Part 6: Determination of fineness (Phwong phap thtr xi mang —
Phan 6: Xac dinh d6 min)

TCVN 91019-7, Phuong phép thir xi médng — Phan 7: Phuong phép ldy mau va chudn bj mau xi méng
TCVN 91019-8, Phuong phép thir xi méng — Phén 8: Nhiét thiy héa — Phuong phép hoa tan

EN 196-9, Methods of testing cement — Part 9: Heat of hydration — Semi-adiabatic method (Phwong phap
th® xi méng — Phan 9: Nhiét thdly héa — Phwong phap ban doan nhiét)

TCVN 91011-2:2026, Xi mdng — Phan 2: Béanh gia va kiém tra xac nhan én dinh tinh ndng

TCVN 91034-1, Phuong phép thir tro bay — Phan 1: Xéc dinh ham lwong Calcium oxide (CaO) tw do
TCVN 91025-9, Phuong phéap thir tinh chét hinh hoc cda cét liéu — Phédn 9: Panh gia hat min — Tho
nghiém xanh methylene

EN 13639, Determination of total organic carbon in limestone (Xac dinh cacbon hiru co téng trong da
voi)

ISO 9277, Determination of the specific surface area of solids by gas adsorption — BET method (Xac dinh
dién tich bé& mat riéng cta chat ran bang phwong phap hap phu khi — BET)

ISO 9286, Abrasive grains and crude — Chemical analysis of silicon carbide (Hat mai va hat nham — Phén

tich hda hoc cacbua silic)

3 Thuat ngir, dinh nghia

Trong tiéu chudn nay s dung cac thuat ngi, dinh nghia néu dwdi day.
3.1

Canxi oxit hoat tinh (CaO) (reactive calcium oxide (CaQ))

Phan canxi oxit trong diéu kién déng ran thong thwong co thé tao thanh canxi silicat hydrat hoac canxi
aluminat hydrat.
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CHU THICH: Bé xac dinh thanh phan nay, |4y tdng ham lugng canxi oxit (xem TCVN 91011-2:2026) trir di phan canxi oxit trong
canxi cachonat (CaCOs) duoc tinh toan dwa vao ham luwgng cacbon dioxit (CO2) do dwoc (xem.EN 196-2), va phan canxi oxit
trong canxi sulfat (CaSO4) dworc tinh toan dwa vao ham lwgng sulfat (SO3) do dwgc (xem EN 196-2) sau khi da tr di lwgng
SO3 dwoc kiém hap thu.

3.2
Dioxit silic hoat tinh (SiOy) (reactive silicon dioxide (SiO>))

Phan silic dioxit c6 thé hoa tan sau khi x& ly bang axit clohydric (HCI) va véi dung dich kali hydroxit (KOH)
dun sbi.

CHU THICH: Lwong silic dioxit hoat tinh dwgc xac dinh bing cach &y tdng ham Iwong silic dioxit (xem EN 196-2) triv di phan
chtva trong chét cdn khong tan trong axit clohydric va kali hydroxit (xem EN 196-2), dwoc tinh theo khéi lwong kho.

3.3

CAu tlr chinh (main constituent)

Vat liéu vo co dwoc lwa chon, chiém ty 1& Ién hon 5 % khéi lwong cla téng tt cd cac cu tl chinh va
cAu t&r phu bé sung.
34

Cau tte phu bé sung (minor additional constituent)

Vat liéu vo co duoc lya chon, st dung véi ty 1& tdng khong Ién hon 5 % khédi lwong cla tdng tat ca cac

cAu t&r chinh va cAu t& phu bé sung.

3.5

Loai xi mang théng dung (type of common cement)
Mét trong 27 sé&n pham trong ho xi méng théng dung (xem Bang 1).

3.6

Mac cwéong do caa xi mang (strength class of cement)
Mac cwdng dd nén.

3.7

Coéng tac tw thir nghiém (autocontrol testing)

Th& nghiém thwéng xuyén do nha san xuét thwe hién trén cac mau xi mang cuc bo Iy tai (cac) diém

xuat xi mang trong nha may hoac kho chtra.

3.8

Chu ky kiém soaét (control period)
Khodng th&i gian san xuat, xuat xwéng dwoc xac dinh dé danh gia cac két qua tw thé nghiém.

3.9

Gia tri dac trwng (characteristic value)
Gia tri cia mot tinh chat yéu cAu ma cac gia tri cia tat ca cac sb liéu thdng ké nam ngoai gia tri nay chi

9
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chiém mét ti 1& phan tram quy dinh, twong &ng véi phan vi Py xac dinh.
3.10

Gia tri dac trwng yéu cau (specified characteristic value)

Gi4 tri d&c trwng cda tinh chat co hoc, vat ly hodc hoa hoc can phai dat, 1a gia tri, khéng dwoc 16n hon
trong trwdng hop quy dinh gi¢i han trén hoac khéng dwoc nhd hon trong trwdng hop quy dinh gidi han
duéi.

3.11

Gia tri gi@i han déi véi két qua don 1é (single result limit value)

Gi4 tri cta tinh chat co hoc, vat ly hoac hoa hoc can phai dat, & gia tri di véi két qua thér nghiém don 1é
b4t ky, khong dwoc Ién hon trong trwdng hop quy dinh gidi han trén ho&c tdi thiéu trong trwérng hop quy
dinh gi¢i han dudi.

3.12

X&c suét cho phép chap nhan CR (allowable probability of acceptance CR)

X&c suét cho phép chap nhan xi mang c6 gia tri dac trwng ndm ngoai gia tri ddc trung yéu cau dbi véi
mot ké hoach 1y mau cu thé.

3.13

Ké hoach lay mau (sampling plan)

Ké hoach cu thé quy dinh sé lwong mau (thdng k&) sé dwoc st dung, phan vi P« va xac suét cho phép
chép nhan CR.

3.14

Mau diém (spot sample)

Mau dwoc |4y tai cing thoi diém, tlr cing mét vi tri, lién quan dén cac thir nghiém dw kién, va co thé 1ay
dwoc bang cach gop mot hodc nhiéu mau don 14y lién tiép.

CHU THICH: xem TCVN 91019-7.

3.15

Nhiét thay héa (heat of hydration)

Lwong nhiét sinh ra do qua trinh thay héa xi mang trong mét khodng théi gian nhét dinh.

3.16
Xi mang théng dung téa nhiét thap (low heat common cement)

Xi mang thédng dung c6 nhiét thay héa dwoc gidi han.

3.17
Xi mang thong dung bén sulfat (sulfate resisting common cement)

Xi mang théng dung dap trng cac yéu cau vé cac tinh chat bén sulfat.

10
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3.18
Xi mang xi 10 cao cwéng dd sém thap téa nhiét thap (low heat low early strength blast furnace cement)

Xi mang xi 16 cao cwérng dd sé&m thap c6 nhiét thiy hoa dwoc gidi han.

3.19
Xi mang xi 10 cao cwérng dé sém thap bén sulfat (sulfate resisting low early strength blast furnace

cement)
Xi mang xi 16 cao cwérng dd sém thap dap ing cac yéu cau vé cac tinh chat bén sulfat.
4 Xi mang

Xi mang la loai chat két dinh thiy dwoc ché tao bang cach nghién min vat liéu vé co, khi trén véi nuwérc,
sé tao thanh dang hd nh&o c6 kha nang déng két va déng rén do cac phan (ng thiy héa va qué trinh

thay hoa, sau khi dong rén, duy tri dwoc cwéng dd va én dinh ngay ca khi ngap trong nuéc.

Xi mang phu hop véi tiéu chuan nay, dwoc goi la xi mang CEM, c6 kha nang ché tao dwoc bé téng hoac
vira khi dwoc tron véi cbt liéu va nwéc theo ty 1& thich hop, ¢ kha nang duy tri tinh cdng tac trong khoang
thdi gian can thiét va sau mot khoang thdi gian nhat dinh, dat dwoc cwdng do yéu cau va do on dinh thé
tich lau dai.

Sw déng ran thay lwc cta xi mang CEM chi yéu 1a do canxi silicat thly hoa; ngoai ra, cac hop chéat hoa
hoc khac ciing c6 thé gop phan vao qua trinh déng ran, vi du nhw cac Aluminat. Tdng ham lwong cla
canxi oxit (CaO) hoat tinh va silic dioxit (SiO,) hoat tinh trong xi mang phai chiém khéng nhé hon 50 %
khéi lwong khi xac dinh theo EN 196-2.

Xi mang CEM la hén hop cla nhiéu vat liéu khac nhau va cé thanh phan ddng nhét theo théng ké, dwoc
tao nén bdi cac qua trinh gia céng, xt& ly nguyén vat liéu va qua trinh san xuét xi mang dam bao chét
lwong. Méi lién quan gitra qué trinh gia cdng, x& ly nguyén vat liéu, qué trinh san xuat xi mang va sw phu

hop ctia xi mang theo tiéu chudn nay dwoc quy dinh chét ché trong TCVN 91011-2:2026.

CHU THICH: Ciing c6 nhirng loai xi mang déng ran chi yéu do cac hop chat hoa hoc khac, vi du: hop chét héa hoc canxi
aluminat trong xi mang canxi aluminat.

5 CAu ttr trong xi ming
5.1 Quy dinh chung

Yéu cau ky thuat quy dinh dbi véi cac cau tir trong 5.2 dén 5.5, vé nguyén tac, phai dwoc xac dinh theo

cac phwong phap thtr dwgc mo ta trong TCVN 14603 trir khi cé quy dinh khac.
5.2 Cau tt chinh
5.2.1 Clanhke xi mang pooéc lang (K)

Clanhke xi mang podc ldng dwoc san xuat bang cach nung két khéi hdn hop nguyén liéu (& dang bot
liéu, hd déo hodc bun) dwoc quy dinh chinh xac vé thanh phan héa hoc, thuwéng dwoc biéu thi dudi dang
cac oxit CaO, SiO,, Al,Os, Fe,0s, cuing véi mot lwong nhé nguyén vat liéu khac. Bot liéu, hé déo hodc
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bun dwoc nghién min, trén déu va do do dwoc déng nhat.
Clanhke xi mang podc lang chira it nhat 2/3 khdi lwong 1a khoang vat canxi silicat (3Ca0.SiO; va
2Ca0.Si02) va phan con lai gdm cac pha clanhke chivra nhém, sat va cac hop chat khac. Ty 1é theo khdi
lwgng (Ca0)/(SiO-) khdng dwoc nhé hon 2,0. Ham Iwgng clia magie oxit (MgO) khéng dwoc qua vuwot
qué 5,0 % khéi lwong trong clanhke.
Clanhke xi méng podc lang trong xi mang podc l&ng bén sulfat (CEM I) va cac loai xi méng puzolan bén
sulfat (CEM 1V) phai dap &ng quy dinh bd sung vé ham lwong tricalcium aluminat (CsA). Ham lwong
tricalcium aluminat trong clanhke dwoc tinh theo cong thirc (1) sau day:
CsA=2,65A-169F @)

Trong dé:

A 1a phan trdm khéi lwgng ctia nhém oxit (Al,0s) trong clanhke, dwoc xac dinh theo EN 196-2;

F & phan tram khéi lwong cla séat oxit (I1) (Fe203) trong clanhke, dwoc xac dinh theo EN 196-2.

CHU THICH: Néu gia tri tinh toan di véi CsA nhé hon 0, thi ghi gia tri bang 0 %. Hién nay, CEN/TC 51 dang xay dwng phwong
phap phan tich xac dinh ham Iwong CsA trong clanhke tlr mau diém cla xi mang xuét xwéng. Trong khi chua c6 phwong phap
nay, ham lwgng CsA phai dwoc xac dinh trwe tiép trén clanhke. Riéng ddi véi CEM |, cho phép tinh todn ham lwong CsA trong
clanhke dwa trén két qua phan tich thanh phan hoé hoc ctia xi méng. Tan suét thir nghiém va viéc st dung cac phwong phap
thay thé khi danh gia truc tiép hodc gian tiép ham lwong CsA phai duwoc dwa vao cdng tac kiém soat san xuét tai nha may (xem
TCVN 91011-2:2026). Tan suét thir nghiém thong thwérng trong diéu kién san xuét binh thwong 1a 2 1an/thang.

Céc loai xi mang podc l&ng bén sulfat va xi mang puzolan bén sulfat dwoc ché tao tir clanhke xi mang
podc lang ma ham lwgng CsA trong xi mang khéng dwoc vwot qua:

- D6i véi CEM I: 0 %; 3 % hoac 5 % khi thich hgp (xem 6.2);

- Pbi véi CEM IV/A va CEM IV/B: 9 %.
5.2.2 Xihatlo cao (S)

Xi hat 16 cao dwoc tao thanh béng cach 1am ngudi nhanh xi néng chay c6 thanh phan phu hop, thu dwoc
khi ndu chay quéng sét trong 16 cao, c6 thanh phan pha cha yéu 14 thuy tinh chiém it nhat hai phan ba
khéi lwong xi, va cé dac tinh thay lwe khi dwoc hoat héa mét cach thich hop.

Téng khéi lwong cua canxi oxit (CaO), magie oxit (MgO) va silic dioxit (SiO2) phai chiém it nhat hai phan
ba trong thanh phan héa hoc cta xi hat 16 cao. Phan con lai chira nhém oxit (Al,03) va mét lweng nhd
cac chat khac. Ty 1é khéi lwong (CaO + MgO)/(SiO.) phai Ién hon 1,0.

5.2.3 Vat liéu puzolan (P, Q)

5.2.3.1 Quy dinh chung

Vat liéu puzolan 1a cac chét tw nhién c6 thanh phan silic hoac silico-aluminous hoadc két hop cla ca hai
thanh phan nay. Mac du tro bay va silica fume c6 tinh chéat puzolan, nhwng dwgc quy dinh trong cac diéu

khoan riéng (xem 5.2.4 va 5.2.7).

12
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Ban than vat liéu puzolan khéng tw déng ran khi trén véi nuwéde, nhwng khi dwoc nghién min va trong diéu
kién c6 nwédc, ching phan (ring héa hoc véi canxi hydroxit (Ca(OH).) hoa tan & nhiét dd méi trworng dé
tao thanh cac hop chét cé kha nang phat trién cwdng do - canxi hydrosilicat va canxi hydroaluminat. Cac
hop chéat nay twong tw nhw cac hop chat dwoc hinh thanh trong qua trinh déng rén vat liéu thay lwc. Cac
vat liéu puzolan chiva thanh phan cha yéu la silic dioxit (SiO2) hoat tinh va nhém oxit (Al,03) hoat tinh.
Phan con lai gdm c6 sat oxit (Fe20s) va cac oxit khac. Ham lwong canxi oxit hoat tinh can cho qua trinh
dong rén co6 thé dwoc bd qua. Ham lwong silic dioxit hoat tinh khdng dwgc nhd hon 25,0 % theo khdi

lwong.

Vat liéu puzolan can phai dwoc gia cong, xt ly ding quy cach, tirc la dwoc lwa chon, ddng nhét, say khd,
ho&c x ly nhiét va tron, tly thudc vao tinh trang khi sén xuét hoac giao nhan ching.

5.2.3.2 Puzolan tw nhién (P)

Puzolan tw nhién théng thuéng 1a vat liéu c6 ngudn gbe tlr ndi Ira hodc da trAm tich c6 thanh phan
khoéng vat va hdéa hoc phu hop, va phai phu hgp véi 5.2.3.1.

5.2.3.3 Puzolan tw nhién nung (Q)

Puzolan tw nhién nung l& vat liéu c6 ngudn gdc tlr nai Itra, dat sét, da phién sét hodc da trdm tich, dwoc
hoat héa bang qua trinh gia cdng nhiét va phai phu hop véi 5.2.3.1.

5.2.4 Tro bay (V, W)

5.2.4.1 Quy dinh chung

Tro bay thu dwoc bdng phwong phap phan tach co hoc hodc tinh dién cac hat bui min ttr khi thai cta 16
dét than phun.

CHU THICH 1: P& biét dinh nghfa vé tro bay, xem TCVN 91034-1.

Tro thu dwoc bang cac phwong phap khac khéng dwoc str dung trong xi mang theo tiéu chuén nay.
Tro bay c6 thé cé ban chét 1a silic hodc canxi. Loai tro bay silic cé tinh chat puzolan, tro bay canxi, ngoai
tinh chat nay con c6 thé c6 tinh chat thay lwc.

Ham lwong mat khi nung cla tro bay dwoc xac dinh theo EN 196-2, nhwng st dung théi gian nung 1a 1
h va giéa tri phai nam trong mét trong cac khoang gi¢i han sau day:

a) 0 % dén 5,0 % theo khéi lwong:

b) 2,0 % dén 7,0 % theo khdi lwong;

c) 4,0 % dén 9,0 % theo khéi lwong.

Khi st dung tro bay lam cdu t&r chinh trong s&n xuat xi mang, can phai ghi rd mac gi¢i han trén cda
khoang gi&i han quy dinh ham lwgng mét khi nung cua tro bay trén bao bi va/ho&c trén phiéu giao hang.

CHU THICH 2: Muc dich ctia quy dinh v& ham lwgng méat khi nung trong tro bay Ia nhdm gi¢i han ham lvgng cacbon chua chay
trong tro bay. Vi thé, di nhan thdy rdng ham lweng cacbon chwa chay, qua phuong phap do tric tiép ham lwgng cacbon chwa
chay, s& ndm trong cac khoang gi¢i han dwoc quy dinh & trén. Ham lwgng cacbon chwa chay duoc xac dinh theo 1ISO 10694,
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5.2.4.2 Tro bay silic (V)

Tro bay silic la mét loai bdt min, bao gdm hau hét cac hat & dang hinh c4u, c6 tinh chat puzolan. Thanh
phan chd yéu cua tro bay la silic dioxit (SiO,) hoat tinh va nhém oxit (Al,03) hoat tinh. Phan con lai la sat
oxit (Fe203) va cac hop chét khac.

Ham lwong canxi oxit (CaO) hoat tinh phai nhé hon 10,0 % theo khdi lwong, ham lwong canxi oxit tw do,
xac dinh bang phuong phap mé ta trong TCVN 91034-1, khong vwot qua 1,0 % theo khéi lwong. Tro bay
c6 ham lwgng canxi oxit tw do I&n hon 1,0 % nhwng nhd hon 2,5 % ciing dwoc chap nhan, véi diéu kién
la yéu cau vé dd né (d6 6n dinh thé tich) khong Ién hon 10 mm khi dwgc thir nghiém theo TCVN 91019-
3, st dung hén hop bao gébm 30 % khéi lwgng tro bay silic va 70 % khéi lwgng xi mang CEM | phu hop
véi tiéu chudn nay.

Ham lwong silic dioxit hoat tinh khéng dwoc nhd hon 25,0 % theo khéi lwong.

5.2.4.3 Tro bay canxi (W)

Tro bay canxi 1a mét loai bot min, c6 tinh chat thuy lwc va/hodc tinh chét puzolan. Thanh phan cha yéu
cua tro bay la canxi oxit (CaO) hoat tinh, silic dioxit (SiO2) hoat tinh va nhdm oxit (Al,0s) hoat tinh. Phan
con lai 1a sat oxit (Fe203) va cac hop chéat khac. Thanh phan canxi oxit hoat tinh khéng dwoc nhd hon
10,0 % trong khéi lwong tro bay. Tro bay canxi chira ham lwong canxi oxit hoat tinh t&» 10,0 % dén 15,0

% khong dwoc chira it hon 25,0 % silic dioxit hoat tinh tinh theo khdi lwong tro bay.

Tro bay canxi chtra ham lwong canxi oxit hoat tinh I&n hon 15,0 %, dwoc nghién min thich hop, phai cé
cwdng dd nén & tudi 28 ngay dat it nhat 10,0 MPa khi dwoc thtr nghiém theo TCVN 91019-1. Trwéc khi
thtr nghiém, tro bay phai dwoc nghién min dén d6 min sét sang 16 40 pm (st dung phwong phap sang
wét) tr 10 % dén 30 % theo khdi lwong. Viva thir nghiém dwoc chudn bi chi st dung tro bay canxi thay
thé xi maéng. Mau phai dwoc thdo khubn sau 48 gi® duc mau, sau d6 vira dwoc bdo dwdng trong moi

trwdng khong khi &m cé d6 Am twong ddi phai dat ti thiéu 1a 90 % cho dén khi thr nghiém.

Do né (d6 6n dinh thé tich) cta tro bay canxi khdong dwoc Ién hon 10 mm khi thtr nghiém theo TCVN
91019-3, str dung hén hop bao gébm 30 % khdi lwong tro bay canxi da dwoc nghién min nhw trén va 70
% khdi lwong xi médng CEM | phu hop véi tiéu chuén nay.

CHU THICH: Néu ham lwong sulfat (SOs) trong tro bay Ién hon gi¢i han cho phép déi véi ham lwong sulfat trong xi mang thi

khi san xu4t xi mang can phai xem xét gidm ham lwong cac cAu t& chiva canxi sulfat cho phi hop.
5.2.5 Pa phién sét nung (T)

D4 phién sét nung, dac biét la da phién dau nung, dwoc san xuét trong loai 16 chuyén dung & nhiét dé
khoang 800 °C. Do thanh phan clia nguyén liéu tw nhién va qua trinh san xuét, da phién sét nung chira
cac pha clanhke bao gébm chi yéu la dicalcium silicate va monocalcium aluminate. N6 cling chira mét
lwong nhé canxi oxit tw do va canxi sulfat va mét lwong Ién hon cac oxit cé tinh chat puzolan déc biét 1a
silic dioxit. Do d6 & trang thai nghién min, da phién sét nung thé hién tinh chat thay lwc ré rét twong tw

nhw clanhke xi méng podc lang va thé hién ca tinh chéat puzolan.
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D4 phién sét nung dwoc nghién dG min phai cé cwdng d6 nén & tudi 28 ngay dat it nhat 25,0 MPa khi
dwoc thtr nghiém theo TCVN 91019-1. Vira thir nghiém chi str dung da phién sét nung nghién min thay
cho xi mang. Mau phai dwoc thao khudn sau 48 gi¢r dic mau, sau dé vira dwoc bdo dwéng cho dén khi

duwoc thir nghiém trong méi trwérng khéng khi cé dd am twong ddi khéng thap hon 90 %.

Do nd (d6 6n dinh thé tich) cta da phién sét nung khéng dwoc Ién hon 10 mm khi thtr nghiém theo
TCVN 91019-3 dbi véi hén hop bao gdm 30 % khéi lwgng da phién sét nung da duwoc nghién min va 70

% khéi lwong xi mang CEM | phu hop véi tiéu chuan nay.

CHU THICH: Néu ham Iwgng sulfat (SO3) trong da phién sét nung I&n hon gi¢i han cho phép ddi véi ham lwong sulfat trong xi

mang thi khi san xuét xi mang can phai xem xét gidam ham lwong cac cau t&r chira canxi sulfat cho phu hop.

5.2.6 Pavaéi (L, LL)

D4 voi phai dap (rng cac yéu ciu sau day:

a) Ham lwong canxi cacbonat (CaCOs) dwoc tinh tir ham lwgng canxi oxit khéng dwgc nhé hon 75 %
khéi lwong da voi;

b) Ham lwong d4t sét xac dinh bang phuwong phap thir xanh metylen theo TCVN 91025-9 khéng Ién hon
1,20 g/100 g. DBbi v&i thir nghiém nay, da voi phai dwoc nghién min dén dé min khodng 5000 cm?/g xac

dinh bang phwong phéap do dién tich bé mét riéng phi hop véi EN 196-6;

c) Téng ham lwong cacbon hiru co (TOC), khi dwoc thtr nghiém theo EN 13639, phai phu hop véi mot

trong cac tiéu chi sau day:

1) LL: khéng 16n hon 0,20 % trong khéi lwong da voi;
2) L: khéng 16n hon 0,50 % trong khéi lwong da voi.
5.2.7 Silica fume (D)

Silica fume tao thanh tlr qua trinh kh(r thach anh cé d tinh khiét cao bang than xay ra trong 16 dién hd
quang trong san xuét silic va ferrosilicon va bao gdm céac hat hinh cau rat nhé cé ham lwong silic dioxit
v6 dinh hinh khéng nhé hon 85 %. Ham lwgng nguyén t6 silic (Si) dwoc xac dinh theo ISO 9286, khéng

duwoc Ion hon hon 0,4 % trong khdi lweng silica fume.
Silica fume phai dap (rng cac yéu cau sau day:

a) Ham lwong mét khi nung khéng 16n hon 4,0 % xac dinh theo EN 196-2 nhwng st dung thdi gian nung
a1h;
b) Dién tich bé mat rieng (BET) cda silica fume chwa qua qua trinh x& ly khéng nhé hon 15,0 m?/g xac

dinh theo ISO 9277.

Khi nghién chung silica fume véi clanhke va canxi sulfat, cé thé s dung silica fume & trang thai nguyén
khai hoac dwgcc nén chat hoac dwgc tao hinh & dang vién (cung v&i nwéc) hoac dwoc gia cong, xtr ly

twong tw.
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5.3 Cau tlr phu bd sung

Céc cAu tlr phu bd sung la vat liéu khoang vé co tw nhién, vat liéu khoang vé co c6 ngudn gbc tir quéa
trinh san xuat clanhke, ho&c la cac cau t&r nhw quy dinh trong 5.2 trir khi chung dwoc st dung lam cau

tlr chinh trong xi mang.

Cac cAu tlr phu bb sung sé cai thién tinh chéat vat ly ctia xi mang (vi du nhw tinh céng tac hodc kha nang
gilr nwérc) nho thanh phan hat sau khi ching duoc gia cdng, x& ly thich hop. Cac cau ti phu bd sung
c6 thé c6 tinh tro hodc c6 tinh thay lwc yéu, hodc tinh thay lwc tiém an, ho&c tinh chét puzolan. Tuy

nhién, lién quan dén cac tinh chat nay, khéng cé y&u cau nao quy dinh dbi véi cac céu tir phu bd sung.

CAu tlr phu bd sung phai dwoc gia cong, xt ly dung quy cach, nghia la dwoc chon, ddng nhét, sdy kho
va nghién min tdy thudc vao tinh trang khi san xuat hodc giao nhan ching. CAu t&r phu bd sung khéng
dwoc lam tang dang ké lwong nwéc st dung cla xi mang, lam suy gidm d6 bén lau ctia bé téng hodc

vira theo b4t ky cach nao hoéac lam gidm kha n&ng bao vé chéng an mon cbt thép.
CHU THICH: Nha san xuét xi mang phai luén cé san théng tin theo yéu cau vé cac ciu tlr phu bd sung st dung trong xi mang.
5.4 Canxi sulfat

Canxi sulfat dwoc thém vao cac céu t& khac trong qua trinh san xuét xi méng dé diéu chinh thoi gian

dong két.

Canxi sulfat c6 thé 1a thach cao (canxi sulfat dihydrat, CaS0..2H,0), hemihydrat (CaS0,.0,5H,0), ho&c
anhydrit (canxi sulfat khan, CaSQ.) hoac la hén hop cha cac loai nay. Thach cao va anhydrit dwoc tim
thdy & trong tw nhién. Canxi sulfat cling cé s&n nhw san phadm phu ctia mot sd quéa trinh xt ly cdng
nghiép.

5.5 Phugia

Phu gia st dung cho muc dich cla tiéu chuén nay 1a cac ciu t&r khéng duwoc quy dinh trong 5.2 dén 5.4,
dwoc thém vao dé cai thién qua trinh san xuat ho&c tinh chét ctia xi méng.

Téng ham lwong cla phu gia khong I&n hon 1,0 % theo khédi lwgng xi mang (ngoai trir bot mau). Ham
lwong phu gia hitu co' theo khéi lwong khd khéng 16n hon 0,2 % theo khdi lwong xi mang. Ham lwong
I&n hon cé thé dwoc sir dung trong xi mang véi didu kién la phai cong bd ham lwong 16n nhét, theo %,
trén bao bi va’hodc phiéu giao hang.

Phu gia khéng dwoc thic day quéa trinh &n mon cbt thép hodc l1am gidm tinh chat cla xi mang hoac bé
téng xi mang hoac vira xi mang.

Khi phu gia héa hoc cho bé téng va vira phu hop véi bo tiéu chudn TCVN 91031 hodc TCVN 8826 duoc
st dung trong xi mang, ky hiéu tiéu chuan cuta gia phu phai dwoc khai bao trén bao bi hodc phiéu giao

hang.
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6 Thanh phan va ky hiéu
6.1 Thanh phan vaky hiéu cta céc loai xi mang théng dung

Céc san pham thudc ho xi méng théng dung phi hop véi tiéu chuan nay va ky hiéu cta ching duwoc quy

dinh trong Bang 1. Cac san pham dwoc chia thanh 5 loai xi mang chinh nhw sau:
CEM I, Xi mang podc lang;

CEM Il, Xi ma&ng podc lang hén hop:;

CEM lll, Xi mang xi 10 cao;

CEM IV, Xi mang puzolan;

CEM V, Xi mang hén hop.

Thanh phan cla cac san phdm trong ho xi mang théng dung phai phu hop véi Bang 1.

CHU THICH: Bé Iam rd thém cho dinh nghta, yéu cu kj thuat ddi véi thanh phan 1a yéu cau tinh theo tdng ham lwong cla tét
ca céc cAu tir chinh va cAu ti phu bd sung. Xi mang dwoc hiéu 14 bao gdm cac ciu tir chinh va ciu td phu bd sung cong voi
canxi sulfat can thiét (xem 5.4) va cac phu gia khac (xem 5.5).
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Bang 1 — Hai bay san pham trong ho xi ming théng dung

Thanh phan (phan tram khoi lwong?)

CAac cau tee chinh

Cac loail  Kihiéu ctia 27 san pham . Cac Puzolan Tro bay ba Céac cau tir phu
chinh (Céc loai xi mang théng dung) [Clanhke )éialg fSlIlca Tw Tw 3 . pl;iéf:n ba voi bé sung
ume nhien | nhién Silic | Canxi nung
nung
K S DP P Q \Y W T L LL
CEM1 | Xi mang podc lang CEMI 95-100 0-5
Xi mang poéc lang | CEM II/A-S | 80-94 | 6-20 0-5
xi CEMIUB-S | 65-79 | 21-35 0-5
Ximang poclang | cemya-D | 90-94 | - | 610| - - : : : : : 0-5
silica fume
CEMII/A-P | 80-94 | - 6-20 0-5
Xi mang pooc lang | CEM I/B-P | 65-79 | - 21-35 0-5
puzolan CEM I/A-Q | 80-94 6-20 0-5
CEMII CEM II/B-Q | 65-79 21-35 0-5
CEM II/A-V | 80-94 6-20 0-5
Xi mang pooc ling | CEM I/B-V | 65-79 21-35 0-5
tro bay CEM II/A-W | 80-94 6-20 0-5
CEM II/B-W | 65-79 21-35 0-5
Xi méng pooc lang | CEM I/A-T | 80-94 6-20 - 0-5
daphiensetnung | ey /p.T | 6579 21-35 0-5
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Bang 1 (tiép theo)

Thanh phan (phan tram khéi lweng?)
Céc cau ttr chinh
Cac loai|  Kihiéu ctia 27 san pham N Cac Puzolan Tro bay Pa Céac cAu ter phu
chinh | (Cac loai xi mang théng dung) |cjannkel X110 | S1€2 phien D4 véi bo sung
cao | fume | Ty T . | set
nhién nhién Silic Canxi | nung
nung
K S DP P Q \Y; W T L LL
CEM I/A-L | 80-94 } } } } ) ) ) 6-20 ) 0-5
. ) CEM II/B-L | 65-79 _ _ _ _ _ _ _ 2135 | . 0-5
Xi mang pooc
lang da voi
e CEMIVA-LL| 80-94 | . . . . . . . . | 620 05
CEM II/B-LL| 65-79 } } ) ) } } ) ~ |21-35 0-5
i ] CEM I/A-M | 80-88 S — 12-20 >
i méng podc 0-5
A A C
léng hon hop CEM I/B-M | 65-79 S — 7 1 R >
CEMII/A | 35-64 | 3665 | _ ) ) ) ) ) ) ) 0-5
CEMIII| Ximang xilocao | cemi/B | 20-34 | 66-80 | . i - i i : . . 0-5
CEMII/C | 5-19 | 81-95 | _ ) - ) ) ) ) ) 0-5
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Bang 1 (két thc)

Thanh phan (phan tram khéi lweng?)

CAac cau tee chinh

Cac loai Ki hiéu cta 27 san pham silic Cac Puzolan Tro bay Da Céac cau tir phu
chinh | (cac loai xi ming théng dung) Clanhkel Xi10 | a phi’é'n D4 Vo bo sung
cao umel W Tw sét
u / ol - .
nhién nhién Silic Canxi | nung
nung
K S DP P Q \Y; W T L LL
oL CEM IV/A 65-89 < 11-35 > - - - 0-5
CEM IV| Xi mang puzolan®
CEM IV/B 45-64 < 36-55 > - - - 0-5
- x CEM V/A 40-64 | 18-30 _ <emme- 18-30------ > - - - - 0-5
CEM YV | Xi mang hon hop°
CEM V/B 20-38 | 31-49 — <emmne- 31-49------ > - - - - 0-5

@ CAc gia tri trong bang |a tdng ham lwong cac cu t& chinh va cAu td phu bd sung.

b) Ham lwong silica fume dwoc gi¢i han khéng Ién hon 10 %.

©) Trong loai xi méng podc lang hdn hop CEM 1I/A-M va CEM 11/B-M, trong loai xi mang puzolan CEM IV/A va CEM IV/B va trong loai xi m&ng hén hop CEM V/A va CEM V/B, cac cau
t&r chinh khéng phai 1a clanhke phai dwoc cong bd theo ky hiéu vé& xi mang (vi du, xem Diéu 8).
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6.2 Thanh phan va ky hiéu cda xi mang théng dung bén sulfat (Xi miang SR)

07 san pham trong ho xi mang théng dung bén sulfat quy dinh trong tiéu chuan nay dwoc dwa ra trong

Bang 2.

Cac san pham dwoc chia thanh 3 loai xi méng chinh nhw sau:

Xi mang podc lang bén sulfat:

-CEM I-SR 0 Xi mang podc lang bén sulfat (ham lwong CsA cda clanhke = 0 %);

- CEM I-SR 3 Xi mang podc lang bén sulfat (ham lwong CsA cla clanhke < 3 %);

- CEM I-SR 5 Xi mang podc lang bén sulfat (ham lwong CsA clia clanhke < 5 %).

Xi mang xi 16 cao bén sulfat:

- CEM IIl/B-SR Xi mang xi 106 cao bén sulfat (ham lwong CsA trong clanhke khéng quy dinh);
- CEM lII/C-SR Xi mang xi |6 cao bén sulfat (ham lwgng CsA trong clanhke khéng quy dinh).
Xi mang puzolan bén sulfat:

- CEM IV/A-SR Xi mang puzolan bén sulfat (ham lwgng C3A trong clanhke < 9 %);

- CEM IV/B-SR Xi méng puzolan bén sulfat (ham lwgng CsA trong clanhke < 9 %).

Thanh phan ctia méi trong 07 sé&n pham thudc ho xi mang théng dung bén sulfat phai phu hop véi Bang
2. Ky hiéu ctia xi méng phai phu hop véi cac yéu cau cla tiéu chuén nay va bd sung ky hiéu SR 0, SR
3, SR 5 cho loai xi mang CEM | va SR cho ca 2 loai xi mang CEM Il va IV.

Bang 2 — Bay san pham trong ho xi mang thong dung bén sulfat

Thanh phan (phan tram khdi lwong ?)
. Cac cAu tir chinh Céc cAu tr
i . Ki hiéu cua 7 san pham phu bd
Cac loai i .\ —_— . :
chinh | (Céc loai xi mang théng dung bén Clanhke |Xilo cao Cac Tro bay sung
sulfat) Puzolan tw S
. Silic
nhién
K S P Y
CEMI-SR 0O
Xi mang podc lang
CEM | |théng dung bén CEM I-SR 3 95-100 - - - 0-5
sulfat
CEM I-SR 5
CEM III Xi mang xi 10 cao CEM III/B-SR 20-34 66-80 - - 0-5
bén sulfat CEMIIC-SR | 519 | 8195 . . 0-5
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Bang 2 (két thic)

Thanh phan (phan tram khéi lwong 2)
o . R Cac cau tir chinh Cac cau tir phu bd

Ki hiéu cua 7 san pham sung

Cac loai . .\ . .

sulfat) Puzol_an tw Silic
nhién
K S P \%
- CEM IV/IA-SR | 65-79 - < -mmee- 21-35 ------ > 0-5
Xi mang puzolan
CEMIV 1pén sulfat b

CEM IV/B-SR | 45-64 - < —meee- 36-55 ------ > 0-5

@ Cac gia tri trong bang la tdng ham lwong céc cAu tir chinh va cAu tir phu bd sung.

P) Trong loai xi méng puzolan bén sulfat CEM IV/A-SR va CEM IV/B-SR, céc ciu tdr chinh khdng phai 1a clanhke phai dwoc

cong bb theo ky hiéu vé xi mang (vi du, xem Diéu 8).

6.3 Thanh phan va ky hiéu cta xi mang théng dung cwéorng dd sém thap

Céc loai xi mang théng dung cuéng d6 sém thap la cac loai xi mang xi 16 cao CEM Il quy dinh trong
Bang 1. Chuing khac v&i cac loai xi mang thong dung khac vé cac yéu cau dbi voi cworng dd soém (xem
7.1.2). Céc loai xi méng CEM Il c6 cwéng dd sém thap phi hop véi cac yéu cau trong Bang 2 ciing ¢6

thé dwoc cong bb 1a xi mang thong dung bén sulfat.

7 Yéu cau vé cac tinh chat co hoc, vat ly, hoa hoc va dd bén lau
7.1 Yéu cau veé tinh chat co hoc
7.1.1 Cworng dd chuan

Cuwdng d6 chuén clia xi mang 1a cwong do nén dwoc xac dinh theo TCVN 91019-1 & tudi 28 ngay va

phai phu hop véi cac yéu cau trong Bang 3.
Ba mac cwdng dd chuan dwoc quy dinh, bao gdm: Mac 32,5, mac 42,5 va mac 52,5 (xem Bang 3).
7.1.2 Cwong do sém

Cuwdng dd s&m cla xi mang la cwdng dd nén dwoc xac dinh theo TCVN 91019-1 & tudi 2 ngay hoic tudi
7 ngay va phai phu hop véi cac yéu cau trong Bang 3.

Ba mac cudng do sém duoc quy dinh cho méi méac cwéng dd chuan, bao gdm: Mac cwdng dd sém
théng thwong dwoc ky hiéu bang N; mac cudng dd sém cao duoc ky hiéu bang R; va mac cwong do
sém thap duoc ky hiéu bang L (xem Bang 3). Mac L chi &p dung dbi v&i cac loai xi mang CEM I, loai xi

mang xi 10 cao cuong dd sém thap khac biét.
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Bang 3 - Cac yéu cau co hoc va vat ly dwoec quy dinh dwéi dang cac gia tri dic trng

Cwong dd nén .
oo T gnt 2o
cwong do Cwong do sém Cwong do chuan (min) mm)
2 ngay 7 ngay 28 ngay
32,5L% - 2120
325N - >16,0 2325 <525 275
325R >10,0 -
42512 - >16,0
425N >10,0 - =425 <625 =60 <10
425R =200 -
52,5L% =100 -
525N =200 - =525 - =45
52,5 R > 30,0 -
@ Mac cudng dd chi &p dung déi véi cac loai xi mang CEM IIl.

7.2 Yéu cau veé tinh chéat vat ly

7.2.1 The&i gian bat dau déng két

Thoi gian bat ddu ddng két phai phtl hop véi cac yéu cau trong Bang 3, dwoc xac dinh theo TCVN 91019-
3.

7.2.2 Do 6n dinh thé tich

Do n& phai phi hop véi yéu cau trong Bang 3, dwoc xac dinh theo TCVN 91019-3.

7.2.3 Nhiét thiy hoa

Nhiét thdy héa cta cac loai xi mang thédng dung téa nhiét thap khéng I&n hon gia tri dac trwng 270 J/g,
dwoc xac dinh phi hop véi TCVN 91019-8 & tudi 7 ngay hodc phu hop véi EN 196-9 & tudi 41 gid.
Céc loai xi mang théng dung téa nhiét thap phai dwoc ky hiéu bang LH.

CHU THICH 1: Két qua nghién ctru trwée khi xdy dwng tiéu chudn da chirng minh sy twong duong cuta két qua thir nghiém
gitka TCVN 91019-8 & tudi 7 ngay va EN 196-9 & tudi 41 h. Tuy nhién, trong trudng hop cé tranh chap gitra cac phong thi
nghiém, phwong phap thtr 4p dung phai duwoc thdng nhét.

CHU THICH 2: Xi mang c6 nhiét thily héa cao hon thich hop déi véi mét sb tng dung. Gia tri ndy phai duoc thda thuan gita

nha san xuét va ngudi st dung, va xi méng nay khéng dwoc ky hiéu la xi mang téa nhiét thap (LH).
7.3 Yéu cau vé tinh chat héa hoc

Céc tinh chat cha xi mang thudc loai xi mang va mac cudng do twong rng dwoc néu & cdt 3 va 4 trong
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Bang 4 phai phi hop véi cac yéu cau trong cot 5 clia bang nay khi dwoc thér nghiém phu hop véi tiéu

chuén tht nghiém & cot 2.

Bang 4 - Cac yéu cau héa hoc dwoec quy dinh dwéi dang cac gia tri dac treng

1 2 3 4 5
) . Tiéu chuan L . . A N
Tinh chat . o Loai xi mang Mac cwong do Yéu cau?
thoe nghiém

e CEM | .

Mat khi nung EN 196-2 Tatca <50%

CEM 1l
EN 196-2° CEM | .
Can khong tan Tatca <50%
CEM 1l
325N
CEM II° 425N
Ham Iwong sulfat EN 196-2 CEM IV 425 R
(SO2) CEM V ’
525N
< o

525R <40%

CEM Ili¢ Tat ca
Ham lwong Cloride EN 196-2 Tatcae Tt ca <0,10 %'
Dac tinh puzolan TCVN 91019-5 CEM IV Tt ca Pap wng thlr nghiém

@ Yéu ciu dwoc quy dinh theo phan trdm khéi lwong xi méng.

b) Xac dinh can khong tan trong axit clohydric va natri cacbonat.

©) Céac loai xi m&ng CEM II/B-T va CEM II/B-M v&i ham lwong T > 20 % c6 thé chiva tdi 4,5 % sulfat (theo SOs) dbi voi tat ca
cac mac cuwong do.

@ Loai xi mang CEM IIl/C c6 thé chiva t6i 4,5 % sulfat.

e) Loai xi mang CEM Il cé thé chira cloride I&n hon 0,10 % nhung ham lwong cloride Ién nhat phai dwoc ghi trén bao bi va/hoic
phiéu giao hang.
" Pbi véi (ring dung (rng suat trudre, xi mang co6 thé duoc san xuat theo gia tri yéu cau thap hon. Trong truéng hop nay, gia tri

0,10 % phai dwoc thay bang gia tri thdp hon va phai dwoc ghi trong phiéu giao hang.

7.4 Yéu cau vé dé bén lau
7.4.1 Quy dinh chung

Trong nhiéu &ng dung, dac biét la trong mdi trwéng khac nghiét, viéc lwa chon xi mang anh huéng dén

do bén lau cla bé tdng, vira va vira rot, vi du nhw dd bén hoa hoc va kha nang bao vé cbt thép. Cac chéat
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kiém trong xi mang hoéac cac cau tir khac trong bé téng co thé phan trng héa hoc véi mot sb loai cét liéu.

Céc yéu cau twong (rng dwoc quy dinh trong EN 206-1.

Viéc lya chon xi méng theo tiéu chuan nay, dac biét 1a khi xem xét vé loai va mac cuwdng dd cho cac trng
dung khac nhau va cép do tiép xtc véi mdi tredng, can phai tuan theo cac tiéu chuan va/hoac cac quy

chuén thich hop vé bé téng hoac vira hién dang con hiéu lyc.

Xi mang théng dung cwéng d6 sém thap cé cuwong d6 sém thap hon so véi cac xi mang théng dung
khac c6 ciing mac cwdng do chuan va cé thé yéu cau cac bién phap phong ngra bd sung khi st dung,
vi du nhw kéo dai théi gian d& cdp pha va co bién phap bao vé khi thoi tiét bat loi. i vai tht ca céc khia
canh khac, tinh nang va s thich hgp cda xi mang khi ’ng dung sé twong ty nhw cac loai xi mang thong

dung khéc c6 cung loai va méac cwéng dd chuan phu hop véi tiéu chuén nay.
7.4.2 Tinh chéat bén sulfat
Xi méng théng dung bén sulfat phai dap (rng cac yéu cau bd sung vé tinh chét hda hoc dwoc quy dinh

trong Bang 5. CAc loai xi mang thédng dung bén sulfat phai dwoc ky hiéu bang SR.

Bang 5 - Cac yéu cau bd sung déi vé&i cac loai xi mang théng dung

bén sulfat dwoc quy dinh dwéi dang cac gia tri dac trieng

] . Tiéu chuan L ] . . .
Tinh chat . o Loai xi mang Mac cwong dod Yéu cau?
thde nghiém
325N
CEM I-SR 3
R 425N
Ham luong sulfat EN 196-2 CEM I-SR &
(theo SO3)
CEM IV/A-SR 425R
CEM IV/B-SR 525N <35%
525R
CEMI-SR O =0%
EN 196-2¢ -
Ham Iwong CaA CEMI-SR 3 o <3%
trong clanhke® CEMI-SR 5 fates =5%
e CEM IV/A-SR <9%
CEM IV/B-SR
N ) CEM IV/IA-SR A 2 Dap rng th&r nghiém
Dac tinh puzolan TCVN 91019-5 CEM IV/B-SR Tat ca & tudi 8 ngay
@ Yéu ciu dwgc quy dinh theo phan trdm khéi lwong xi méng hoéc clia clanhke nhu dwoc quy dinh trong bang.

25



TCVN 91011-1:2026

Bang 5 (két thic)

) . Tiéu chuan o , . . A a
Tinh chat . . Loai xi mang Mac cwong doé Yéu cau?
thde nghiém

b) Béi v&i cac (ng dung déc biét, xi mang CEM I-SR 5 c6 thé dwoc san xuét véi ham luwong sulfat cao hon. Trong trwdng hop
nay, gia tri cao hon phai dwoc cong b trong phiéu giao hang.

© Phwong phap thir xac dinh ham lwong CsA trong clanhke théng qua phan tich mau xi méng dang dwg'c CEN/TC51 xay dwng.

@ Riéng déi v&i CEM |, cho phép tinh todn ham lwong CsA trong clanhke dua trén két qua phan tich thanh phan hoa hoc cla xi
mang. Ham lwgng CsA sé dworc tinh theo cong thirc: CsA = 2,65 A- 1,69 F (xem 5.2.1).

©) Trong khi phwong phap thir chwa dworc hoan thién, ham lwgng CsA trong clanhke (xem 5.2.1) phéi dwoc xac dinh trén co sd
phan tich clanhke nhw mét phan qua trinh kiém soat xuét tai nha may cla nha san xuét (xem TCVN 91011-2:2026, 4.2.1.2).

8 Ky hiéu tiéu chuan
Cé4c loai xi méang CEM phai dwoc ky hiéu it nhat vé loai xi méng nhw quy dinh trong Bang 1 va cac chiy
sb 32,5, 42,5 hoac 52,5 biéu thi mac cwdng dd (xem 7.1). D& biéu thi mac cwéng d6 sém, phai bd sung

mot cach thich hgp chi¥ N, R hoac L (xem 7.1).

Néu nha san xuét tién hanh san xuét cac xi méng khac nhau & cuing moét nha may va dap &ng cing mot
ky hiéu tiéu chuan, cac xi mang nay sé nhan biét bang d4u hiéu bb sung la mét con sb hodc 02 chiv cai
viét thuwong dat trong cac dau ngodc don dé phan biét cac xi mang nay véi nhau. Déi véi hé théng danh
sb, con sb nay phai 1a 1 twong ng v&i xi mang th& hai dwoc chirng nhan, la 2 twong (ng vé&i xi mang
tiép theo dwoc chirng nhan, va tiép tuc theo quy dinh tdc nhw thé twong (rng v&i xi mang tiép theo. Di

v&i hé théng ghi chi¥, ch¥ phai dwoc chon theo quy tac sao cho khéng xay ra nham Ian.
Xi méng bén sulfat phai dwoc ky hiéu bd sung béng SR.

Céc loai xi mang khong dap ng dwoc quy dinh vé xi mang bén sulfat trong tiéu chuan nay nhwng dwoc
coi la bén sulfat phu hop véi cac tiéu chuan khac sé khong dworc ky hiéu bang SR.

Xi méng théng dung tda nhiét thap phai dwoc ky hiéu b sung bang LH.

viDU 1:

Xi mang podc lang phu hop véi TCVN 91011-1:2026 & mac cwéng do 42,5 co cudng do & tudi sém cao duoc ky hiéu bang:
Xi mang podc lang TCVN 91011-1:2026 - CEM | 42,5 R

viDU 2:

Xi méng podc lang da véi phu hop véi TCVN 91011-1:2026 & méac cudng d6 32,5 co cudng d6 & tudi sém théng thuong, chiva
tr 6 % dén 20 % khéi lwong da voi (L) véi ham lweng TOC khéng I6n hon 0,50 % khdi lwgng trong da véi dwoc ky hiéu bang:

Xi mang podc lang da véi TCVN 91011-1:2026 - CEM II/A-L 32,5 N
Vi DU 3:

Xi mang podc lang hdn hop phi hop véi TCVN 91011-1:2026 & mac cwéng do 32,5 ¢d cudng dd & tudi sém cao, chiva tdng
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ham lwgng xi hat 16 cao (S), tro bay silic (V) va da véi (L) tir 12 % dén 20 % khdi lwgng trong xi mang duoc ky hiéu bing:
Xi mang pod6c lang hén hop TCVN 91011-1:2026 - CEM II/A-M (S-V-L) 32,5R
Vi DU 4:
Xi mang hén hop phi hgp véi TCVN 91011-1:2026 & mac cwdng do 32,5 ¢ cuwdng dd & tudi sém thong thweng, chiva tir 18
% dén 30 % khdi lwgng Xi hat 16 cao trong xi mang (S) va tir 18 % dén 30 % khéi lwong tro bay silic (V) trong xi mang duoc ky
hiéu bang:
Xi méng hén hop TCVN 91011-1:2026 - CEM V/A (S-V) 32,5N
Vi DU 5:

Xi mang xi 16 cao phtl hop véi TCVN 91011-1:2026 & mac cwdng dd 32,5 cd cworng do & tudi sém théng thweng va nhiét thay
héa thap va bén sulfat, chira tir 66 % dén 80 % khéi lwong xi hat 16 cao (S) dwoc ky hiéu bang:

Xi méng xi 16 cao TCVN 91011-1:2026 - CEM 11I/B 32,5 N - LH/SR
Vi DU 6;

Xi m&ng podc lang pht hop véi TCVN 91011-1:2026 & mac cwdng dd 42,5 co cwéng dd & tudi sém cao va bén sulfat véi ham
lwong CsA < 3 % khéi lwgng trong Clanhke dwoc ky hiéu béng:

Xi méng podc l&ng TCVN 91011-1:2026 - CEM | 42,5 R - SR 3
Vi DU 7:

Xi mang puzolan phil hop véi TCVN 91011-1:2026 & méac cudng dd 32,5 c6 cwdng dd & tudi sém thong thwdng va bén sulfat
v&i ham lwong CsA trong clanhke < 9 % va dap trng yéu cau vé déc tinh puzolan, chira tlr 21 % dén 35 % khéi lwong Puzolan
tw nhién (P) trong xi méng dwoc ky hiéu bang:

Xi m&ng puzolan TCVN 91011-1:2026 - CEM IV/A (P) 32,5 N - SR
Vi DU 8:

Xi mang xi 16 cao pht hop véi TCVN 91011-1:2026 & mac cwdng dd 32,5 co cudng do & tudi sém thap va tda nhiét thip va
bén sulfat, chiva tir 81 % dén 95 % xi hat 16 cao (S) dwoc ky hiéu bang:

Xi mang xi 16 cao TCVN 91011-1:2026 - CEM lll/C 32,5 L - LH/SR
viDU 9:

Xi méng podc lang phu hep véi TCVN 91011-1:2026 & mac cwdng do 42,5 co cudng d6 & tudi sém cao va dwoc san xuat &

cling mét nha may ma hién tai dang san xuét cac loai xi mang khac dap (ng cting mét ky hiéu tiéu chudn dwoc ky hiéu béng:

Xi mang poéc ling TCVN 91011-1:2026 - CEM | 42,5 R (1)

9 Tiéu chi phu hop
9.1 Quy dinh chung

Sw phu hop cltia cac san phdm véi tieu chudn nay phai dwoc danh gia lién tuc trén co s& the nghiém
cac mau diém. CAc tinh chét, cAc phwong phap thlr va tan suét thir nghiém tdi thiéu trong cong tac tw
th&r nghiém clia nha san xuét dwoc quy dinh trong Bang 6. Vé tan suat cac thir nghiém dbi véi xi mang
khéng xuét kho lién tuc va nhirng chi tiét khac, xem TCVN 91011-2:2026. Cac phwong phéap thir thay
thé co6 thé dwoc sir dung véi diéu kién 1a da dwoc xac nhan phu hop véi cac quy dinh thich hop trong
céc tiéu chuan dwoc trich dan cia cac phwong phap thir vién dan. Trong trwdng hop cé tranh chép, chi

st dung cac phwong phap th&r dwoc vién dan.
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CHU THICH 1: Tiéu chuan nay khéng phuc vu cho cong tac kiém tra chap nhan khi giao hang.

CHU THICH 2: Béi véi viéc chirng nhan sw phi hop ctia td chirc chirng nhan, sw pht hop ctia xi méng véi tiéu chudn nay dwoc
danh gia theo TCVN 91011-2:2026.

Sw phu hop cla céc loai xi mang théng dung véi cac yéu cau cla tiéu chuan nay va véi cac gia tri da

coéng bd (bao gdbm cac mac cwdng dd) phai dwoc chirng minh bang:
- Thtr nghiém ban dau vé loai xi mang;
- COng tac kiém soat san xuat ctia nha san xuét & nha may, bao gébm ca viéc danh gia san pham.

Bang 6 - Tinh chat, phwong phap thir va tan suat thie nghiém téi thiéu trong cdng tac tw thir

nghiém cta nha san xuét, va quy trinh danh gia théng ké

Tw thtr nghiém
Tan suét thir nghigm Quy trinh
i m t6i thiéu danh gia théng ké
Tinh cha d : marr:q Phwong phap N .
Inh chat woc thw thip b Kiém tra bang
nghiém . £ Giai doan
Tinh huéng A ek
binh | 0an dau doi e thus
thwong |VO motloall ~.0 g, c | Cac thuoc
Xi mang méi tinh
1 2 3 4 5 6 7
Cuong dosomva | rg 2 |TCyN 91019-1|  2/udn 4/tuan X
cwdng dé chuan
Thoi gianbatdau | rg 05 | TCoVN 91010-3|  2/tudn 4/tuan x d
déng két
Boondinhthetichl  rg ca | TCVN91010-3|  1/tudn 4ltudin X
(d6 nd)
Mét khi nung CEM IlleCEM EN 196-2 2/thang © 1/tuan x d
Can khong hoa tan CEM III’ICEM EN 196-2 2/thang © 1/tuan x @
Ham Iwong sulfat Tét ca EN 196-2 2/tudn Altuan x d
Ham lwong cloride|  Tatca EN 196-2 2/thang © 1/tudn x d
CEMI-SR 0 \
CEMI-SR3 | EN 196-29 2/thang 1/tudn x d
Ham lwong C:A | CEM I-SR 5
trong clanhke
CEM IV/A-SR h
CEM IV/B-SR
Dac tinh puzolan CEMIV |TCVN 91019-5| 2/thang 1/tudn X
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Bang 6 (két thic)

Twthtr nghiém
Tan suat thie nghiém Quy tr|n'h
Xi ms t6i thiéu danh gia théng ké
Tinh chét d 'makf‘g Phwong phap N .
a woc kiem thip &b Kiem tra bang
tra . < Giai doan
Tinh huéng e
binh | Pan dau doi e thus
thwong |V Mot loal| - ~4c pign e | Cacthuec
Xi mang méi tinh
1 2 3 4 5 6 7
Xi mang thong| TCVN 91019-8 ‘
Nhiét thiy héa  |dung tda nhiét hoac 1/thang 1/tuén x d
thap EN 196-9
Thanh phan cdaxi| 14 .5 - 1/thang 1/tuan
mang

@ Khi dwgc TCVN 14603 cho phép trong cac phan quy dinh lién quan, c6 thé st dung cac phwong phap khac ngoai cac phuong
phap da dwoc chi ra véi didu kién la cac phwong phap dé phai dwa ra két qué twong quan va twong dwong véi két qua thu

duwoc bang phwong phap thir duoc vién dan.

b) Cac phwong phap dwoc st dung dé& 1ay mau va chudn bi mau phai phu hop véi TCVN 91019-7.

© Néu di lieu khong dwoc phan phéi chuén thi phwong phap danh gia co thé duwoc xac dinh theo tirng trwéng hop cu thé.
@ Néu trong chu ky kiém soat s6 mau la khdng nhd hon mét mau méi tuan, thi viéc danh gia cé thé dwoc thuc hién bang cac]
bién.
® Néu trong khoang thoi gian 12 thang khong cé két qua thr nghiém nao 16n hon gia tri dac trung 50 %, thi tan suét co thé
duwoc giam xudng thanh mét 1an méi thang.

" Phwong phap ther d& xac dinh ham lwgng CsA trong Clanhke trén cac mau xi mang dang dwoc CEN/TC51 xay dwng.

9 Riéng dbi véi CEM |, cho phép tinh toan ham lwgng CsA trong clanhke dwa trén két qua phan tich thanh phan hoa hoc cua xi
mang. Ham lwong CsA sé dworc tinh theo cong thirc: C3A = 2,65 A- 1,69 F (xem 5.2.1).

" Trong khi phwong phap thr chwa dwo'c hoan thién, ham Iwgng CsA trong Clanhke (xem 5.2.1) phai dwoc xac dinh trén co so
phan tich Clanhke nhw mét phan qua trinh Kiém soéat xuat tai nha may clGa nha san xuat (TCVN 91011-2, 4.2.1.2).

) Phwong phap thir thich hop do nha san xuét lwa chon.

9.2 Tiéu chi phi hop vé tinh chat co hoc, vat Iy va héa hoc, va quy trinh danh gia
9.2.1 Quy dinh chung

Xi mang dwoc cho la phi hop véi tiéu chudn nay dbi véi cac yéu cau vé tinh chéat co-ly-héa néu dap rng
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cac tiéu chi phu hgp quy dinh trong 9.2.2 va 9.2.3. Sy phu hop phai dwgc danh gia trén co sé lién tuc
ldy mau diém tai diém xuét xi mang va dwa trén cac két qua thir nghiém thu dwoc trén tat ca cac mau tw

thtr nghiém dwoc lay trong chu ky kiém soat.

9.2.2 Tiéu chiphu hop d6i véi két qua théng ké

9.2.2.1 Quy dinh chung

Sw phi hop phai dwoc xay dwng theo tiéu chuan thdng ké dya trén:

CAc gia tri d&c trwng quy dinh ddi véi cac tinh chat co hoc, vat ly va hda hoc dwa ratrong 7.1, 7.2 va 7.3;
Phan vi Py, dwgc chira trong Bang 7, dwa trén phan vi nay, gia tri dac trweng quy dinh dwoc xac dinh;

X&c suét cho phép chap nhan CR dwoc quy dinh trong Bang 7.

Bang 7 — Gia tri yéu cau cda P« va CR

Yéu cau déi véi tinh chat co hoc s ax .

Yéu cau doi véi

Cwong d6 chuan | tinh chat vat ly
(gi®i han trén) va héa hoc

Cwong do6 chuan va
cwong do som (gidi
han dwéi)

Phan vi Pk, dwa trén no,
gia tri dac trwng quy dinh 5% 10 %
dwoc xac dinh

Xac suét cho phép chap
nhan CR

5%

CHU THICH: Banh gia sw pht hop bang mét quy trinh dwa trén sé lwong hitu han cac két qua thir nghiém chi c6 thé tao ra gia
tri gan dung cla tat cac sb liéu théng ké nam ngoai gia tri dac trng yéu cau. S6 mau thi nghiém (sb luong két qué thir nghiém
dung dé théng k&) cang Ién thi phép tinh gan dung sé cang tbt. Xac sut lwva chon theo chap nhan CR sé kiém soat mirc d6 xap
xi ctia ké& hoach chuan bi mau.

Sw pht hop v&i cac yéu cau cla tiéu chuén nay phai dwoc xac nhan bang cac bién hodc béng cac thudc
tinh, nhw dwgc mé ta trong 9.2.2.2 va 9.2.2.3 va nhw quy dinh trong Bang 6.

Chu ky kiém soat 1a 12 thang.

9.2.2.2 Kiém tra bang céac bién

Débi v&i phwong phap kiém tra nay, cac két qua thtr nghiém dworc gia dinh theo phan phdi chuén.

Sw phu hop dwoc xac nhan khi (cac) Phwong trinh (2) va (3), néu cd lién quan, dwoc théda man:

X - Ka X s 2L )
va

X+ Ka XSS U 3)

Trong do:
Xt la gia tri trung binh cong cla tat ca cac két qua tw thir nghiém trong chu ky kiém soat;

S la d6 léch chuan cua téng cac két qua tw thir nghiém trong chu ky kiém soat;
30



TCVN 91011-1:2026

Ka la hang sé chap nhan;
L la gi®i han dw&i theo quy dinh dwgc dwa ra trong Bang 3 diéu 7.1;
U la gi®i han trén theo quy dinh dwgc dwa ra trong Bang 3, 4 va 5 Piéu 7.

Hang sb chap nhan ka phu thudc vao phan vi P« ma né |a co s& dé xac dinh gia tri d&c trung, vao xac
suét cho phép chap nhan CR va vao s6 lwong cac két qua thtr nghiém n. Gia tri ciia ka dwoc liét ké trong
Bang 8.

Bang 8 — Gia tri ciia hdang s6 chap nhan ka

ka 2
S6 lwong két qua Péi véi Pk =5% D6i v&i Py = 10 %
thir nghigm n Cwong d6 chuan va sém (gidi L £ 1.
han dwéi) Nhirpng tinh chat khac
20 dén 21 2,40 1,93
22 dén 23 2,35 1,89
24 dén 25 2,31 1,85
26 dén 27 2,27 1,82
28 dén 29 2,24 1,80
30 dén 34 2,22 1,78
35 dén 39 2,17 1,73
40 dén 44 2,13 1,70
45 dén 49 2,09 1,67
50 dén 59 2,07 1,65
60 dén 69 2,02 1,61
70 dén 79 1,99 1,58
80 dén 89 1,97 1,56
90 dén 99 1,94 1,54
100 dén 149 1,93 1,53
150 dén 199 1,87 1,48
200 dén 299 1,84 1,45
300 dén 399 1,80 1,42
> 400 1,78 1,40
CHU THICH: Gia tri dwoc dua ra trong bang nay ap dung ddi véi CR =5 %.
@ CAc gia tri clia ka &p dung dbi v&i cAc gid tri trung gian cla n ciing c6 thé dwoc st dung.
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9.2.2.3 Kiém tra bang cac thudc tinh

S6 lwgng cla cac két qua thtr nghiém nam ngoai gia tri dac trung co phéi dwoc dém va so sanh véi gia
tri c6 thé chap nhan duoc ca, trong dé ca dwoc tinh toan tir sé lwong cac két qua tw thir nghiém va phan

vi Py, va dwoc quy dinh trong Bang 9.
Sy phu hgp dwoc xac nhan khi cong thire (4) dwoc thda man:
Co<Ca (4)

Gi4 tri ciia ca phu thudc vao phan vi Pk - co s& dé xac dinh gia tri dac trwng, vao xac suat cho phép chap

nhan CR va vao sb lwong cac két qua thtr nghiém n. Gia tri ctia ca dwoc dwoc liét ké trong Bang 9.

Bang 9 — Gia trica

S6 lwong két qua thtr nghiém n? | ca déi véi Pk = 10 %
20 dén 39 0
40 dén 54 1
55 dén 69 2
70 dén 84 3
85 dén 99 4
100 dén 109 5
110 dén 123 6
124 dén 136 7

CHU THICH: Gia tri dwoc dwa ra trong bang nay ap dung ddi véi CR =5 %.

® Néu sb luong cac két qua thlr nghiém la n < 20 (d6i v&i Pk = 10 %), thi
khong thé cé tiéu chi phil hop theo théng ké. Mac du vay, déi véi cac truong
hop n < 20, thi tiéu chi ca = 0 phai dwoc st dung. Néu sé luong céac két qua
ther nghiém 1& n > 136, thi ca 6 thé dwoc tinh nhw sau: ca = 0,075x%(n - 30).

9.2.3 Tiéu chi phu hop déi véi két qua don lé

Ngoai cac tiéu chi phu hop theo théng k&, sy phi hop ctia cac két qua thr nghiém dbi véi cac yéu cau
cta tiéu chudn nay quy dinh phai xac nhan dwoc la méi két qua thtr nghiém d&u nam trong gia tri gisi

han dwoc quy dinh dbi véi két qua thér nghiém don 1& trong Bang 10.
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Gia tri gi®i han cho nhirng két qua don Ié

Tinh chéat Mac cwong do
325 | 325 325 | 425 42,5 42,5 52,5 52,5 52,5
L N R L N R L N R
Cuong do tudi 2 ngay - - 8,0 - 8,0 180 | 80 | 180 | 28,0
sém ngay (MPa),
gia tri gidi han 7ngay [100 | 140| - |140| - - - - -
dudi
Cuwong dd chuan
(MPa), gia tri gioi 28 ngay 30,0 40,0 50,0
han dwoi
Thoi gian bat dau déng két 60 50 40
(min), gi& tri gi&¢i han dwdi
Do 6n dinh thé tich (d6 n&, 10
mm), gia tri gi&i trén
CEM |
CEM 112
CEM IV - 4,0 - 4,0 4,5 - 4,5
CEM YV
Ham lwong
sulfat (theo ggm :32 g
% S0O3), gia ) b
g - - 3,5 - 3,5 4,0 - 4,0
tri gi&i han CEMI-SR 5
trén CEM IV/A-SR
CEM IV/B-SR
CEM lII/A 4,5
CEM 11I/B
CEM 1ll/C 5,0
Ham lwon CEMI-SR O 1
CoA (%) ?é CEM I-SR 3 4
tri3 i(yioh:ag CEMI-SR 5 6
tré?l " lcEM Iv/A-SR 10
CEM IV/B-SR 10
. e A
Ham lwgng cloride (%)°, gia tri 0,10¢

giGi han trén

Dac tinh puzolan

Dap &ng thir
- |nghiém & tudi 15

Dap &ng thi

nghiém & tudi 15

Dap tng thr
- |nghiém & tudi 15

ngay ngay ngay
Nhiét thay
hoa (J/9), LH 300
gia tri gioi
han trén
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Bang 10 (két thuc)

Gia tri gi®i han cho nhirng két qua don Ié

Tinh chat Mac cwong do
325 | 325 325 | 425 42,5 42,5 52,5 52,5 52,5
L N R L N R L N R

@ C4c loai xi mang CEM II/B-T v& CEM II/B-M c6 ham lwong T > 20 % c6 thé chira t&i 5,0 % SOs ddi véi tit cd cac mac cuwong
dé.

b Péi v&i cac trng dung dic biét, CEM I-SR 5 c6 thé dwoc san xuét véi mot ham lwong sulfat I&n nhat cao hon (xem Béng
5).Trong trwdng hop ndy, gid tri gidi han trén phai I&n hon gia tri céng bd 0,5 %.

© Loai xi mang CEM Il c6 thé& chva ham lwong cloride I&n hon 0,10 %, trong trwerng hop ndy phai cong bd ham lwong cloride]
I&n nhét.

@ Bi véi (rng dung trng suét trwdic, xi mang c6 thé dwoc san xuét theo gia tri yéu cau th&p hon. Trong trwdng hop nay, gia tri
0,10 % phai dwoc thay bang gia tri thdp hon va phai dwoc ghi trong phiéu giao hang.

9.3 Tiéu chi phlu hep vé thanh phan xi méang

Thanh phan cla xi mang phai dwoc nha san xuét kiém tra it nhat mét 1an méi thang bang cach st dung,
theo quy dinh, mau diém 4y tai diém xuat xi mang. Thanh phan ctia xi méng can phai dap &ng cac yéu
cau quy dinh trong Bang 1 va Bang 2. Thanh phan trung binh tinh toan tlr cac mau diém lay trong chu ky
kiém soat can phai dap (rng gia tri gi¢i han tham chiéu cta cac céu t& chinh quy dinh trong Bang 1 va
Bang 2. Bbi véi cac két qua don 18, cho phép nhé hon murc gi¢i han dwdi cha gia tri tham chiéu la -2 va
I&n hon mrc gi¢i han trén cta gia tri tham chiéu 14 +2. Can ap dung cac quy trinh, thd tuc phd hop trong

qua trinh s&n xuét cling nhw cac phwong phap xac nhan thich hop va 1ap thanh hé so tai liéu.
9.4 Tiéu chi phu hop vé chat lwong cua cac cau tlr trong xi mang

Céc cu t&r trong xi mang can phai dap tng cac yéu cau dwoc quy dinh tai Diéu 5. Can ap dung cac quy
trinh, tha tuc phu hop trong qué trinh san xuat dé dam bao sw phu hop véi yéu cau nay va lap thanh hd
so tai liéu.
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