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TOM TAT

£6ng cifng sOm ka mgt finh chdt oo i quan trong ciia xi mang, ¢ &nk hudng MRSy 10F tinh cong tHc cda he
xi mang, vila vi hén hop bé t6ng xdy dung. Hién nay, trén the gici, dé xac dinh hién tugng ddng clng sém
ciia xi mang, ngudi ta thuong st dung tidu chudn ASTM C451 hojic ASTM €359, Trong dd, phigng phip thit
theo tiéy chudn ASTM C451 thuting dugc sit dung phd bin hon Vige bign soan téu chudn “Xi médng - Phudng
phdp xdc dinh hién tgng ddng cing som” trén cd s¢ tidu chudn ASTM C451-08 trong digu kign hign nay &
nide ta 13 mGt vige lam cdn thigt, nhim bY sung thém phuong phap thit cho hé thdng TCVN vé Fih wie xi
mang ciing nhu dp g tiéu chi hpi nhap voi the gidi trong ik vyt quin Iy chdt hugng vit héu xdy ding. Bai
b4 ndy $& gidi thigu iom it nhitng ngi dung cd ban cda gy chudn "Xi mng - Phuidng phdp xdc dinh hign
tugng ddng cing sém’, déng thor gidi thisy mot s ca G khoa hoc va cd s6 thic tin 0 duge s dung trong
qud tinh bign soan tidu chudn.

Tit khéa: Tigw chudn; xi mang; vila; hdn hdp bé téng; tinh chdt cd IV; tinh cong tdc; ddng cing som.

ABSTRACT

Earty siiffening is an important physical properties of cement, impacts on the workahility of cement paste, mortar
and concrete mudures. Currenlly, in the world, ASTM C451 and ASTM (359 are used to defermine the earfy
stiffening of hydravlic cement, in which ASTM C451 is mere commonly used. In the current domestic condi-
tions, it is very necessary 1o set up the standard Test Mcthod for Early Stiffening of Hydraulic Cement” on the
basrs of ASTM C451-08 in order fo add more test methods for cement into TCVN as well as meet the criterfa of
international integration in the fiefd of building materials quality management. This paper briefly introduced the
hasic content of the standard “Test Method for Farfy Stiffening of Hydraulic Cement, and also some scientific
basis and practical basis for setting up this standard.

Keywords: Slandard; cement; mortar; concrets rxiures; physical properties; workabilily, early stiffening; false set.

1, M& dau Chinh vi nhitng ly do néu trén, Vign Vat ligu Xay
dieng da dé xuét va dugce Bo Xay dwng chap thuan, giac
nhiém vy thire hién dw an xay dieng tiéu chuén: *Xi mang
- Phrong phap xac dinh dd cong sém’, theo hop déng
56 185/HDKHCN&MT, ky ngay 01 thang 04 nim 2013.

Trrdc day, & trong nuére, khi cin quan tam téi qua
trinh dong két cla mdt foai xi mang theo phirong phap
tigu chuén, ngLedi ta theeong sie dung pheeng phap thir
TCVN 6017-1995. Phuong phap thir nay giap xac dinh
cac chi tidu gdm: luong nurdre tigu chudn, thivi gian bat 2. Tinb hinh tiéu chuan & nwéc ngoai
Giu ddng két va thoi gian két thuc déng két clia hd xi
mang Do d6, né phén nao gitp ching ta phat hién dwoc
nhieng bét thirng trong qua rinh Gong két cia Xi MANG  geo nhanh mot cach bat thuremg. N6 bao gdm ca hal
khi thiy hoa. Tuy nhién, phurong phap thir ndy €on €6 hian tigng dang két gia (false sat) hoac dang két tire thi
han ché la knéng cung c4p dd 56 lieu aé phat ign dUge gach sar) )
mirc 83 b4t thieong nhidu hay it, va phan biét 6 cac . P L
nién twong ddng két gia (false set) va dong két trc thi 20N K&t gid 1 hién twong G xi mang mét nhanh
(Rash set) tinh de(‘), khéng ¢ sur t6a nhidu nhigt khi dong két, khang

gay khé khén cho tinh cang tac cia hdn hop bé tang, néu
tiép tuc trdn thém trong mat khoang thoi gian dai hoac
dn lai, tinh déo clia hd xi mang sé duoc khdi phuc ma
kndng cn cho thém nude. Hién tuang déng két gia xubt
hién khi ¢¢ qua nhidu thach cao nira nwroc trong qua trinh
nghién xi mang.

Bong ciing sébm (Early stiffening) 1a hign trong hd
xi mang, v&ra hodc bé tdng mét tinh cang tac hoac tinh

Hign tai, chi fiéu ddng cirng s&m giup phan bigt cac
hién tuomg dong két gia va dong két tire thi cla hd xi
mang dang bat diu duge céc nha san xuat xi mang trong
nurérc quan tam, déc biét 1 di vai cac doanh nghiep xuat
khau xi mang do cac don hang hP nude ngoai thuding €6
yéu ciu v chi tidu nay.
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Dang két tic thi 4 hign twong hd xi mang mét nhanh
tinh déo, ¢o si tda nhidu nhiét khi dong rén. Khac val
hign trong dong két gia, tinh cong tac cda hd xi mang
khéng thé khdi phyc duge (khi tién hanh tron fai). Hign
turong d6ng két tirc thl xay ra do xi mang bl thiéu thach
€20, dén dén phan (ng nhanh cia cac pha aluminat.

& nude ngoai, 6& xac dinh do clrng sém clia xi méng,
ngudi ta thwdng st dung phuong phap thir ASTM C451
Standard Test Method for Early Stiffening of Hydraulic
Cement (Paste Method) hodc ASTM C359 Standard Test
Method for Early Stiffening of Hydraulic Cement (Mor-
tar Method} Trong dd, phwang phap thee ASTM C451
theémg drge yéu céu ste dung rong rai hon trong finh
vyre xi mang vi tinh don gian va sy tién dyng clia no.

Theo yéu clu ky thuat cla cac tidu chudn vé xi ming
clia Hoa Ky nhir ASTM G150 hoac ASTM C1157, 46 aleng
s6m |2 mdt chi tiéu tly chon bd sung va khong dugc nhd
hon 50%.

3. Phwrong phap xay ding tigu chudn

Tidu chudn 83 dwoc xay dwng trén co s& ndi dung
¢lia cac tiéu chudn lién quan dén phuong phap xac dinh
45 ctng som cda hd xi mang va dang duoc &p dung &
trong va ngoai nuére. Cac tai ligu lam cin ci dé xay dung
tidu chuén bao gdm: .

« TCVN 4787:2008, Xi mang - Phuong phap [y mau
va chudn bj mau the,

» TCVN 6018:2011, Xi mang - Phwrong phap thir -
Xac dinh cudng do;

- TCUN 6017:2014, Xi mang - Phurong phap thiy -
Xéc dinh thol gian dong két va ds &n dinh thé tich;

« TCVN 6810-1:2001, D% chinh xac (46 dung va dé
chym) cla phwong phap do va két qua do - Phan 1
Nguyén tic va dnh nghia chung;

»ASTM C 670, Standard Practice for Preparing Preci-
sion and Bias Statements for Test Methods for Construc-
tion Materials (Tiéu chudn hudng dan cong b vé do
chum va d$ chéch darh cho cac phweng phap thir trong
Iinh vire véat ligu xay dirng).

* ASTM C451-08, Standard Test Method for Early
Stiffening of Hydraulic Cement (Paste Method) (Tiéu
chuan phuong phap thir xac dinh én tegng dang citng
som cia xi méng)

4. N§i dung di thao tiéu chuin

4.1. Pham vi dp dung

Ngi dung phan pham vi ap dyng clia tidu chun duoc
nhom dy an bién sogn nhu sau: “Tiéu chudn nay quy
dinh phuong phap xac dinh hién trgng ddng cing som
clia hd xi mang”. N6t dung nay da duge nhom du an xay

dirng trén co s& tham khao phan pham vi ap dung clia
cac tiéu chuan phuong phap thir vé xi méng hign hanh
clia Viét Nam va tigu chufn ASTM €451-08.

4.2, TAF liéu vién din

Trong phs’m ti lieu vién dan, nham dw an dz duara
04 tiéu chuan dé nguai doc tham chidu khi thue hién céc
thao tac thi nghiém. Thir tr cac tai ligu vién dan nay duge
sép xép theo ma higu tir nhd dén Ion, bao gdm:

» TCYN 4787:2009, X1 mang - Phuong phép &y mau
vé chuén bi méu thiy;

» TCVN §016:2011, X1 mang - Phuong phap thi¥ - Xic
dinh cuong 46;

* TCVN 6017:2014, Xi mang - Phueng phap thik - Xac
dinh thei gian dong két va do dn dinh thé tich;

»ASTM C 670, Standard Practice for Preparing Preci-
sion and Bias Statements for Test Methods for Construc-
tion Materials (Tiéu chudn huwéng din céng bd vé do
chym va do chéch danh cho céc phwong phép thi trong
finh vie vat ligu xay dng).

4.3. Thuat ngir va dinh nghia

Tiéu chudn nay sir dung cac thuat nglr va dinh
nghta sau:

- Hién twong déng citng sém (early stiffening): Ho xi
mang, viva va bé thng sém mét tinh cong téc, bao gbm
hién tugng déng két gia vathodc dong két tac thi. Hign
twong déng cing sém cta hd xi mang dugc biéu thi
théng qua gia tri P.

Hién twong dbng két gia (false set): HS xi mang,
v(a va bé tong sém mat tinh ¢dng tic, tda nhist khdng
dang ké va co thé khai phuc dugc tinh céng tac bing
cach d3o tron, ma khéng cin bd sung them nuérc.

- Hién twong dang két tuec thi (flash set): HS xi mang,
vira va bé& tong s&m mét tinh odng tac, tda nhidt dang ké v&
khéng thé phuc héi duge tinh ¢ong iac biing cach dao trgn.

- B§ chum (precision): Dai lwpng danh gia mirc df
g4n nhau gil*a cac ké&t qua thir nghiém déc 1ap nhan
duc trong didu kién quy dinh.

- Do chach (bias): Pai lvong danh gid muc dg sai
khdc githa ky vong ctia cic két qua thir nghiém va gid tr
quy chiéu dwgc chap nhan.

Noi dung cac dinh nghia nay da dugc nhom di én
X8y ding trén co sér tham khao tigu chudin ASTM C 451-
08 va TCVN 6910-1:2001.

4.4. Nguyén tic xdc dinh

NGi dung clia phan nay da dugc nhom dy an xay
dyng trén co s& tham knao tieu chudn ASTM C 451-08 va
cac phurong phép thir hign hanh v8 xi mang cla Vigt Nam.
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4.5. Thiét bj, dyng cu

Trong phdn nay, nhém di an dwa ra danh muc cac
loai thiét bi, dung cy phuc vu cho vide thi nghiém theo
phuong phép thir, Danh muc nay bao gbm:

= Can ainh lwong;

« Ong dong 250mL;

« Pipet 10mL:

* May trn vika;

+ Dung cu Vicat;

+ Khau Vicat;

- Céc dung cy khac {bay, thm @& thiy tinh, thanh gat
kim loai, ddng hd bam gidy).

Danh myc nay §3 dugc vien dén tlr cac tieu chudn vé
phuong phap thir trong hé théng ASTM c6 lién quan dén
phurong phap xac dinh dd cibng som clia hd xi ming va
c4c tigu chudn phueng phap thiz trang déng khéc clia
Viét Nam.

4.6. Thudc thir, vt ligu

Trong phan nay, nhém di¢ &n da dua ra yéu ciu vé
chit lwong clia nuéc ding trong phueng phap thir va
chét rong clia nuwdc cin dap ng theo quy dinh caa
TCVN 6017:2014,

4.7. L3y m3u va chudn bi mau xi ming

Ngi dung ndy da dwge nhom duw an bién soan trén co
s& tham chiéu TCVN 4787:2009, Xi mang - Phuong phap
14y m&u va chuén bj m&u. Pay 14 phuong phép thir dang
duge dp dyng cho hdu hét cac quy dinh vé cong tac lay
m&u x mang hign nay.

4.8. Pidu kién thir nghiém

'N§i dung quy dinh didqu kién thix nghiém (bao gdm
nhiét d6 va dd &m cua phong thir nghiém va phong
dudng méu) da dugc nhém die an tham chiéu cac quy
dnh cha TCYN 6017:2014, Xi mang - Phwong phap
thir - Xac dinh thei gian dong két va do dn dinh thé tich.
Tigu chudn nay quy dinh didu kién thir nghiém tuwong
ddng, phi hop véi quy dinh cla tiéu chudn gée (ASTM
C451-08), ngoai trir quy dinh vé& nhiét 46 tiéu chuan cla
phdng thér nghigm. Nhigt d tiéu chudin cda phong thir
nghiém dugre quy dinh 1a (27 + 2)°C dé phi hgp véi didgu
kién thir nghiém thyc té & Viét Nam va hé thing TCVN.

4.9. Céch tién hanh

Gach tién hanh dwgc nhém dy &n xay dyng theo
Aung trinh te thyee hién phuong phap thi, gém cac bude:

+ Chuén bi dung ¢y Vicat;

» Chuén bj hd xi mang;

 Tao mau thir; .

« Xac dinh 46 lan ban dau;

- X4c dinh 46 lun cudi;

« Bidu thj két qu3;

« Xac dinh 4§ Kon sau khi tedn |ai.

NGi dung ciia céc bwdc thye hign néu trén da dugc
nhém du an x4y dieng trén co s tiéu chudn ASTM C
451-08.

4.10. Bdo cdo kéf qud thir nghiém

Phan nay quy dinh c4c thong tin cin thiét ma ngudi
(co quan) givi mAu va co s& thir nghiém can céng bé cho
cac oo quan chire nEng, dom vj gl mau dugc biét trong
ban béo céo két qua thiy nghiém do cirng sém.

Sau khi tham khao mdt sé quy dinh hién nay, nhém
dw &n 93 dwa ra mot s thang tin ¢an cdng bé trong ban
béo cao két gua thir nghiém nhw sau:

- Tén co s thir nghiém;

- Gac thong tin céin thiét v& mau thir bao gém: ngudri
{co quan) gl mAu, logi mAu xi mang, ky higu mau, ngay
gl mau;

- Két qua xdc djinh dd clng sém;

- Vién dan tiéu chudn nay;

- Cac luu ¥ khéc trong qua trinh thir nghiém (néu co);

- Ngay tra két qua thir nghigm, ngu®i thi nghidm,
ngudi kiém fra va thii trudng co s& noi thir nghiém.

4.11. D6 chum va dd chéch

Phén nay dwoc nhém dy an vign din theo dung quy
dinh clia tiéu chudn ASTM C 451-08, cu thé nh sau:

* D6 chum:

- Bbi voi cac mau thir co gi tri P & mikc tir 8% dén
89%, mdt ngwdi thi nghiém don 1& (trong phong thi
nghiém) cé d l&ch chuan 13 16% (1s). Két qua clia hai lan
thir nghiém dwoc thire hién bdi mot nguwdi [am thi nghiém
ddi vai mdt loai xi mang khdng dwoc khic nhay nhidu hon
2B% {1s va d2s dwec dinh nghia trong ASTM C 670).

- Ddi vé1 cac miu thir ¢6 gia tri P & mikc tir 8% dén
89%, 6 I5ch chudn gira nhidu phang thi nghigm 1a 12%
{1s). Két qua clia clia hai 1an thir nghiém boi hai phong
thir nghigm khac nhau d6i vé&i mot loai xi mang khéng
dwgc khac nhau nhidu hon 34% (1s va d2s dwoe dinh
nghia trong ASTM C 670).

*B6 chéch:
Khi khong c6 vét ligu tham chiéu phis hep dé xac
dinh 86 chéch clia phuong phap th nay, thi khéng can
cdng bé vé 36 chéch clia phvong phap thir thirc hign.

5. Mot 56 két qua thi nghiém kiém chirng phrrong
phip thiz

5.1. D6i vék méu xi miing thwong mai
* Vit ligu st dung:
- Ximéng PCB 30 Phic Son, ky higu m3u la PCB30-PS;
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Bang 1. Két qua xac dinh d9 cirng sé'm cda xi méng thi nghiém (trede sdy)

STT | Tenmiu Nuoe | B0ldnban | B9 lin sau Prf; i ;2::;:.
dung (mL} dau {(mm) cing (mm) cubi (P) tai {men)
1 PCB30-PS 132 34 31 91% 31
2 PCB30-VS 132 31 30 96% 30
3 PCB40-VS (b) 133 32 30 93% 30
4 PCB40-VS (1) 133 31 27 87% 27
5 PCB40-NS 135 ’ 33 26 72% 26
6 PCB40-HT 137 30 27 0% 26
7 PC40-BS 133 32 19 59% 30
Bang 2. Két qua xac dinh d8 ciPng s6m cac mau xi mang thi nghiém (sau say)
STT Tén méu dn::z;L) z%l']u(':“':;' gfn':':’:x Pr:::;‘ I::m kh?:'tl;:unlai
cudi (P) {mm)
1 PCB30-PS 132 30 30 100% 27
2 PCB40-NS 135 32 25 78% 25
3 PC40-85 133 29 18 62% 29

- Xi m&ng PCB 30 The VISSAI, ky higu mau ia
PCB30-VS;

- Xi mang PCB 40 The VISSAI bao, ky hiéu mau ja
PCB40-VS (b);

- Xi méng PCB 40 The VISSAI ri, ky hidu mau la
PCB40-VS {r);

- Xirming PCB 40 Nghi Som, ky higu mau 12 PCB40-NS;

- Xi mang PCB 40 Ha Tién, ky higu méu la PCB40-HT:

- Xi mang PC 40 Bat Son, ky hiéu mau la PC40-BS.

* K&t qua thi nghiém:

K&t qua thi nghiém xac dinh lugng diing mwdre, 3o 1n
ban dhu (Initial Penetration), dé (an cudi {Final Penetra-
tion) va dg G khi trgn lai (Remix Penetration) clia cac
mAu xi mang thi nghiém dugc trinh bay trong Bang 1.

* Nhan xét:

- K&t qua xac dinh lveng ding nirge clia cac mau xi
mang thi nghigm cho théy : Lwgng nudc ding dé hb xi
mang dat d 10n yéu cAu (32 + 4) mm |a khic nhau khi str
dyng tirng loai xi mang khac nhau. Két qua nay c6 thé 1a
do sy khac nhau vé thanh phan clanhke, dé nghidn min,
phy gia s& dung.... clia loai xi méng dwoc si¥ dung.

- Két qua xac dinh cac chi tigu v& d5 in cia hd xi
méng st dung cdc loai xi méng khéc nhau cho thay:

+ Cac mau xi mang thee s& they t tiv 1 dén 6, c6 dd
Itn sau khi trdn lai gan bing §6 iun sau cung.

+ MAu xi mang thik ty 7 ¢6 @8 Iin sau khi trén (ai dwgo
céi thién gan bang d6 Ion ban dAu. Két qua nay cho théy,
mEL xi mang PCA0-BS o6 déau hisu bi dang két gid & mac
a0 thap

- Céac két qua trén cho thiy phuong phap thir nay cé
thé ap dung dwoc cho vige xéc dinh hign twgng dong két
gia clia cac loai xi mang san xuét thwong mai trong nuéc.

5.2, D4i v&i miu xi ming c6 thach cao bj mét nwée

* Vat ligu sir dung:

- Ximang PCB 30 Phiic Son, ky higu mAu 12 PCB30-PS;

- Xi mang PCB 40 Nghi Son, ky hiéu mu 3 PCB40-NS:

- Xi mang PC 40 But Son, ky hiéu méu 14 PC40-BS.

P& cho thach cao mat nwdrc lién két, cac mau xi mang
trén dugc séy & nhist do 105°C, trong vong 2 gidr. Sau
a5, cac miu dugc lam ngugj trong td sy dén nhigt 40
phong va bao quan trong tdi nylon kin chér thir nghigm.

* Két qua thi nghiém:

Két qu thi nghiém xac dinh lugng dung nwérc, 46 lan
ban dau, 96 1an cudi va dé 1an khi trén la cla cac mau Xi
mang thi nghiém dugc trinh bay trong Bang 2.
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Bang 3. So sanh sw thay déi chi tidu thi nghigm méu xi mang trirérc va sau sdy

Nwée din 046 lun Bé lan B lan khi
STT Tén mau @ mL)g bandiu | saucung | (AP, %) trén lai
- &4, mm) | (£A, mm) (£ A, mm)
1 PCB30-PS [} -4 -1 +9% -4
2 PCB40-NS [} -1 -1 +6% 1
3 PC40-BS 0 -3 -3 +3% 1
Bang 4. Két qua xéc dinh d cirng sém cic mau xi mang thi nghiém
Nué Pé lan Bé lan Phan tram D6 lin
STT Ten mao d‘.m"‘(:l_) banddu | savcing | B&Ion | khitronlai
9 {mm) (mm) cudi (P) {mm}
1 M1 154 29 8 28% N/A
2 M2 142 30 12 40% N/A
3 M3 138 31 18 58% 18

K&t qua so sanh sy thay déi vé gia tri cia céc chi tiéu
thi nghiém xac dinh df clrng so'm trén cdc miu xi méng
trrérc va sau khi sdy da duge tinh toan so sanh va dugc
trinh bay treng Bang 3.

* Nhéan xét:

- V&i cing mét legng nwde ding, 6 lun cia hé xi
mang s dyng xi mang sau sy (& tat ca cac thoi didm
xic dinh: ban d4u, sau clng va khi tron lai) gidm so véi
hé xi mang st dyng xi mang chua sdy (nguyén khai).
Mrc @6 suy gidm dd Itn nhidu hay it tiy thudc vao dac
tinh tirng mau. Sau khi khi ron lai, tinh cong tac cia hd xi
mang da duoc khéi phyc 1ai phin nac ma khong can b
sung thém nudre. Két qua nay chieng 15 cic miu xi mang
sau sy da bi mat nugc thach cao it hay nhidu véa do d6
hd xi mang da bi dong cing sém. C4c két qua trén da
khang dinh: hién twong dong két gid da xdy ra khi trong
thanh phdn x1 méng c6 thach cao bj mét nwrgre. Céc két
qua ciing khang dinh phwrong phap ther nay cé thé ép
dung duoe cho viée Xac dinh hign trgng dong két gid
clia xi mang.

5.3. BSi vés mau xi mang thiéu thach cao

* Vit ligu st dung:

- Clanike hat CPC 50 XM POMIHOA.

- Thach cao Lao.

Nhém dyr an da ché tao 03 mAu xi méang thi nghigm
bang céch nghién riéng ré tirng mau trong may nghién b
thi nghiém (Skg/mé), thén gian m3i mé nghién ia 90 phut.

6 min mAu xi mang thi nghiém dat duwdi 5% (trén sang 0.09
mm}. T¥ 1é pha thach cae trong cac méu xi mang Kin legt
1& 1, 2 va 3% trong Gng voi ky hidu mau [3 M1, M2 va M3.

* Két qué thi nghiém:

Két qua thi nghiém xac dinh lwgng ding nudc, 4o lin
ban dau, @3 lin cudi va d lan khi trdn lai ciia ca¢ mau xi
méng thi nghiém dwec trinh bay trong Bang 4.

* Nhén xét:

- Khi mAu xi méng thiéu thach cao, lwgng nwéc ding
gia tang va hd xi méng ct hién twong dong cirng som.
Céc miu hd xi mang cé ham Irgng thach cao Ian Lot 2
1, 2% ©dn o6 bidy hién qua kho, khdng thé tron la dugc,
vé do do khéng thé xac dinh sir suy giam do lin & thoi
diém trdn lai. DI véri m3u hd xi mang chika 3% thach ¢ao,
mic dil ¢ thé tidn hanh trén lai duoc, nhung d6 1on cia
no6 cling bj &nh hiedng va khdng thé khai phuc lai nhi 36
1un ban dau

- Cac két qiia trén da cho thy hién tugng dong két
trc thi da xay ra khi xi mang bi thidu thach cao. Cac két
qua ciing cho thdy phuong phap thir nay cd thé ap dung
duore cho viée xac dinh hién twrang dong két tire thi cia
xi mang.

5.4. Nhan xét chung

- Céc két qua thi nghiém néu trén cho thay : du thaa
phirong phap thi xéc inh dé cing sérm clia hd xi mang
dwoc xdy dyng trén co s& tiéu chudn ASTM 451-08
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(trong diéu kign thirc t& & Viét Nam) cé thé ap dyng duorc,
g6p phan bd sung thém phuong phap thir méi v& xi mang
cho hé théng TCYN hign nay

6. Két luan

Vigc Nha nuwdre cho xéy dng TCVIN XXX:2014 Xi
méng - Phurong phap x4c dinh dd cing sém & thin diém
hién nay |4 c&n thiét, lam cha céc phuong phap thir vé& xi
mang trong hé théng TCYN ngay cang day di, huéng toi
hi nhap qubc té.

Dya trén co s& tiéu chudn ASTM C 451-08 Stan-
dard Test Method for Early Stiffening of Hydraulic Cement
{Paste Method) (cing véi vigc chi thay dbi didu kién nhiét
dé tidu chudn 13 27°C cho phu hop véi didu kign thiv
nghiém thye té & Viet Nam) va céc két qua thye nghiém
kiém chimg, buéc diu cho thiy d thao tigu chudn nay
c6 co s& chap nhan dwec.
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