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TdM TAT 

Bdng cUng sdm la mpt tinh chit co ty quan trong cua xi mang, cd inh hudng nhieu tdi b'nh cdng tic cua hd 
xl ming, vQa vi hdn hdp be tdng xay dung. Hi0n nay, tren thi gidi, de xic dinh hipn tU0ng Udng cdng sdm 
cua xi ming, ngudi ta thudng sd dung tieu chuin ASTM C451 hoic ASTM C359. Trong dd, phUdng phip thU 
theo tiiu chuan ASTM C451 thudng dUdc sU dijng phd bidn hdn Vipc bien so^n tieu chuin "XI ming - Phuang 
phap xic dinh hipn tuung Udng cdng sdm" trin cd sd Uiu chuan ASTM C451-08 trong dieu ki^n hipn nay d 
nudc ta li mpt vipc lam dn thiit, nham bd sung thim phUdng phap thd cho h$ thdng TCVN vi ITnh vtfc xi 
ming cung nhUdip Ung tiiu chi hpi nhap vdi thi gidl trong Ifnh vuc quin ly chit luung vat liiu xiy dUng. Bii 
bio niy se gldl thipu tdm tat nhSng npi dung cd bin cda tiiu chuin "Xi ming - PhUdng phip xic dinh hien 
tUdng ddng cUng sdm" Udng thdi gidi thipu mpt sd cu sd khoa hoc vi cd sd thUc tiin Ua dupc sU Uung trong 
qui trinh biin so^n tiiu chuin. 

Tii Ithoa: Tieu chuin; xi ming: vda; hdn hap bi tdng; tinh chit cd 19; tinh cdng Mc; ddng cUng sdm. 

ABSTRACT 

Early stiffening Is an Important physical properties of cement, Impacts on the workability of cement paste, mortar 

and concrete mixtures. Currently, In the world, ASTM C451 and ASTM C359 are used to determine the early 

stiffening of hydraulic cement, in which ASTM C451 is more commonly used. In the current domestic condi­

tions, it is very necessary to set up the standard "Test Method for Early Stiffening of Hydraulic Cemenf on the 

basis of ASTM C451'08 in order to add more test methods for cement into TCVN as well as meet the criteria of 

International integration in the field of building materials quality management This paper briefly introduced the 

basic content of the standard Test Method for Early SUffening of Hydraulic Cemenf. and also some scientific 

basis and practical basis for setting up this standard. 

Keywords: Standard; cement; mortar; concrete mixtures; physical properties; workability; early stiffening; false set 

1. IMo-dau 

Truo'e ddy, a trong nufl'c, khi can quan tdm to'i qua 
trinh dflng k i t cua mgt logi xi mang theo phuang phdp 
lidu chuin, ngufl'i ta thufl'ng SLP dyng phuang phdp thCr 
TCVN 6017-1995. Phuang phap thCr nay giup xde djnh 
cac ehi tidu g Im : lugng nufl'c tieu chu in , thfl'i gian b i t 
dau dflng k i t vd thfl'i gian k i t thuc dflng k i t ciJa ho xi 
mdng Do do, no phan ndo giup chung la phdt hidn dugc 
nhung bat thufl'ng trong qud trinh dflng k i t eOa xi mang 
khi thuy hfla. Tuy nhien, phuang phdp thu nay eon co 
hgn eh i Id khong cung e l p du s6 lieu de phat hien dugc 
mue dO b i t thuang nhi lu hay it, vd phan biet ro cae 
hien tugng dflng k i t gia (false set) vd dflng k i t ICrc thi 
(flash set). 

Hidn tgi, chi tieu dong cung sfl'm giup phan bidt cae 
hign tugng dflng k i t gia va dong k i t tuc thi eua ho xi 
mang dang bat dau duge cde nha san xuat xi mdng trong 
nufl'c quan tam, dgc bigt la dot vdi ede doanh nghidp xuat 
kh iu xi mang do cdc dan hdng ti> nu6e ngodi tiiuflng eo 
yeu c l u v l chi tidu nay. 

Chinh VI nhiJng ty do neu tren, Vien Vat ligu Xay 

dung da dd xul t vd dugc Bfl Xdy dung ch ip ttiuan, giao 

nhidm vy thuc hidn du dn xay dgng tidu chuan: "Xi mdng 

- Phuang phdp xac ^nh dp cung sfl'm", theo hgp d ing 

so 185/HDKHCN&IVIT, ky ngdy 01 thang 04 nam 2013. 

2. Tinh hinh tieu chuan a nufl'c ngoai 

Dflng eung sfl'm (Eariy stiffening) la hidn tugng h i 

xi mang, vOa hogc bd tong mat tfnh cflng tdc hoge tinh 

deo nhanh mflt each bat thucmg. No bao gom ea hai 

hidn tugng dflng k i t gid (false set) hodc dong k i t tCrc thi 

(flash set). 

Dflng k i t gia la hidn tugng ho xi mang m i t nhanh 
tinh deo, khflng cfl su toa nhieu nhiet khi dong k i t , khong 
gdy Idifl khan eho tinh cflng tac eua hon hgp t>e tong, n l u 
tilp tye trfln them trong mflt khoang thfl'i gian dai hogc 
trfln tgi, tinh deo cua ho xi mang sd dugc khoi phyc ma 
khdng e in eho ttiem nuo'c. Hien tugng dong k i t gid xuat 
hidn khi eo qua nhieu thgeh cao nua nufl'c trong qud trinh 
nghien xi mang. 
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Dong kel ICPC thi la hien tuang ho xi mdng mat nhanh 

linh dec, efl sg Ifla nhieu nhidt khi dong r in . Khac vfl'i 

hien tugng dflng k i t gid, tinh cflng tae etia ho xi mang 

khflng t h i khfli phyc dugc (khi t i ln hanh trpn lai). Hidn 

lugng dong k i t tue thi xdy ra do xi mang bj thi lu thgeh 

eao, dan d i n phdn ung nhanh eua cac pha aluminat. 

d nufl'c ngodi, de xde dinh dfl cung sfl'm eua xi mang, 
ngufl'i ta thufl'ng SLF dyng phuang phdp lhi> ASTIVl C451 
Standard Test IVlethod for Early Stiffening of Hydraulic 
Cement (Paste tylethod) hogc ASTIVl C359 Standard Test 
Method for Eariy Stiffening of Hydraulic Cement (IVlor-
tar Method) Trong dfl, phuang phap thu ASTM C451 
thufl'ng duge ydu cau su dyng rflng rai han trong ITnh 
vuc xi mdng vi tfnh dan gidn vd sg tidn dyng cua no. 

Theo ydu c lu ky thuat cua ede tidu chuan ve xi mang 
eua Hoa Ky nhu ASTM C150 hogc ASTM C1157, dp cung 
sfl'm la mfli eht lieu luy chpn bo sung vd khdng dugc nho 
han 50%. 

3. Phuang phap xay dung tieu chuan 

Tieu ehuin da duge xdy dgng trdn ea sfl' nfli dung 
cua eac tieu ehuan lien quan d i n phuang phap xac djnh 
dp cung sfl'm cOa ho xi mdng vd dang duac dp dung a 
Irong vd ngodi nuflc. Cac tai lieu lam can cu d l xay dung 
lieu chuan bao g Im: 

• TCVN 4787:2009, Xi mang - Phuang phdp l l y m lu 

va chuin bj m l u thi>; 

• TCVN 6016:2011, Xi mang - Phuang phap thCr -
Xac djnh cuo'ng dfl; 

• TCVN 6017:2014, Xi mang - Phuang phdp thu -
Xde 6inU thfl'i gian dflng k i t vd dp on djnh the tfeh; 

• TCVN 6910-1:2001, Dfl chinh xac (dp dung va do 
chym) cCia phuang phdp do va k i t qua do - Phan ^• 
Nguyen tac vd djnh nghta ehung; 

•ASTM C 670, Standard Practice for Preparing Preci­
sion and Bias Statements for Test Methods for Construc­
tion Materials (Tieu chuin hufl'ng d i n cflng bo vd do 
ehym va dp ehdch ddnh eho cae phuang phap thu trong 
ITnh vgc vgt ligu xay dung). 

• ASTM C451-08, Standard Test Method for Early 
Stiffening of Hydraulic Cement (Paste Method) (Tidu 
ehuin phuang phdp thCr xdc dinh hten lugng dflng cung 
sfl'm cua xi mdng) 

4. Ngi dung di^ thao tidu chu in 

4.1. Ph^m vi dp dyng 

Nfli dung phln phgm vi dp dyng ciia lieu chuin 6\jgc 
nhflm dg dn bien sogn nhu sau: "Tieu ehuin nay quy 
djnh phuang phdp xdc djnh hien tugng dflng eCrng sfl'm 
cua ho xi mdng". NOi dung ndy da duge nhflm du an xay 

dgng tren ea so' tham khdo phan phgm vi dp dyng cila 
eac tidu ehuin phuang phdp thu v l xl mdng hign hdnh 
eua Vi$t Nam vd lidu chuin ASTM C451-08. 

4.2. Tai lipu vipn din 

Trong ph ln tdi lieu vidn dan, nhom dg dn da dua ra 
04 lidu chuan d l ngufl'i dpc tham chi lu khi thue hidn cdc 
thao tde thi nghidm. ThCp tu cdc tai tidu vidn dan nay dugc 
sap x i p theo ma hidu ICP nhfl den Ifl'n, bao gom: 

• TCVN 4787:2009, Xi mang - Phuang phap lay mlu 
vd ehuan bj m lu thu; 

• TCVN 6016:2011, Xi mang - Phuong phdp thu - Xdc 
dinh cufl'ng dp; 

• TCVN 6017:2014, Xi mang - Phuong phdp thu - Xac 
djnh thfl'i gian dong k i t va dp on djnh t h i Ifch; 

• ASTM C 670, Standard Praetiee for Preparing Preci­
sion and Bias Statements for Test Methods for Construc­
tion Materials (Tidu ehuin hufl'ng ddn eflng bo ve dp 
chum va dp chgch danh eho ede phuang phap thu trong 
Unh vgc vat lieu xay dung). 

4.3. Thuat ngir va dinh nghia 

Tieu ehuan nay su dyng cdc thudl ngi> vd djnh 
nghTa sau: 

- Hidn tugng dflng cung sfl'm (early stiffening): Ho xi 
mang, vu'a vd bd tflng sfl'm m i t tfnh eflng tde, bao gIm 
hien tugng dflng k i t gia va/hoge dflng k i t l i ie thi. Hign 
tugng dflng eung sfl'm cua ho xi mang dugc bieu thj 
thflng qua gid Irj P. 

Hidn tugng dflng k i t gid (false set): H i xi mang, 
vua va bd tong sfl'm m i l linh eflng tde, toa nhidt khflng 
ddng ke va cfl the khfli phyc 6ugc Ifnh cflng tdc bdng 
cdeh ddo trpn, md khflng can bo sung them nufl'c. 

- Hign tugng dflng k i t tuc thi (flash set): H i xi mdng, 
vOa vd bd tflng sflm mat tinh cflng ldc, Ida nhidt dang k l vd 
khflng t h i phye h l i duge tinh eflng tdc bang each ddo trOn. 

- Dfl ehym (precision): Dgi tugng danh gia mCrc dfl 
gan nhau gil>a ede kel qua thu nghidm dflc lgp nhdn 
dugc trong d i lu kidn quy djnh. 

- Dp chdch (bias): Dgi lugng danh gid muc dfl sal 

khdc glOa ky vpng cua cae k i t qud thu nghidm vd gid trj 

quy chieu dugc ch ip nhgn. 

Npi dung ede djnh nghTa ndy da duge nhflm dg dn 

xay dgng trdn ea so' tham khao tieu chuin ASTM C 451-

08 va TCVN 6910-1:2001. 

4.4. Nguyen tic xac djnh 

Npi dung cCia phan nay dd dugc nhflm dg dn xdy 

dgng trdn ea s * Iham khao tidu chuin ASTM C 451-08 vd 

cde phuang phdp thu hidn hdnh v l xi mdng cOa Vidt Nam. 
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4.5. Thiet bi, dyng cu 

Trong ph ln ndy, nhflm dg an dua ra danh mye cae 
logi thi l t bj, dyng cy phye vy cho vide Ihi nghigm theo 
phuang phdp thi>. Danh mye ndy bao g Im : 

• Can dinh lugng; 

• Ong dong 250mL; 

•Pipet lOmL; 

• May trpn vi ia; 

• Dung cy Vical; 

• Khau Vical; 

• Cac dung cy khde (bay, t i m d l thuy tinh, thanh ggl 

kim logi, dong ho b i m gidy). 

Danh mye ndy da dugc vien d i n 10 cac tidu chuan ve 
phuang phap thu Irong hd thong ASTM efl lien quan ddn 
phuang phap xac djnh dp eung sfl'm eua h i xi mang va 
cdc tidu chuan phuang phdp thu tuang dong khae eua 
Vi$t Nam. 

4.6. Thuoc thd; vpt lieu 

Trong phan nay, nhflm dg dn da dua ra yeu c i u v l 
ehit lugng cua nufl'c dCing trong phuang phdp thu va 
ehit tugng eOa nufl'c d n ddp ung theo quy i^nh eua 
TCVN 6017:2014. 

4.7. Lay miu vd chuin bj mau xi mang 

Npi dung ndy da 6\igc nhflm dg dn bidn sogn trdn ea 
sfl' tham chi lu TCVN 4787:2009, XI mang - Phuang phap 
t ly m iu vd chuan bj mau. Day la phuang phdp thu dang 
dugc dp dyng eho h l u h i t cde quy (^nh v l cflng tde t ly 
miu XI mang hidn nay. 

4.8. Dieu kipn thir nghipm 

Ngi dung quy djnh d i lu kidn thi> nghigm (bao g Im 
nhidt dp va dp am cua phflng thu nghidm va phflng 
duo'ng mau) da dugc nhflm dg dn tham chieu cae quy 
djnh eua TCVN 6017:2014, Xi mang - Phuang phap 
thu - Xac djnh thfl'i gian dflng k i t va do I n djnh the tich. 
Tidu chuin nay quy djnh dieu kidn thi> nghigm tuang 
dong, phu hgp v6i quy djnh eua tieu chuan g le (ASTM 
C451-08), ngoai tru quy djnh v l nhiet dp tidu ehuan eua 
phflng thi> nghigm. Nhigt 6g lieu ehuin eiJa phflng lhi> 
nghigm duge quy djnh la (27 ± 2)°C d l phu hgp vfl'i didu 
kidn thu nghidm thgc te fl' Viet Nam va hg thing TCVN. 

4.9. Cach tiin hdnh 

Cdch lien hdnh duge nhflm du dn xay dgng theo 

diJng trinh tg thgc hidn phuang phdp lhi>, gom cde bufl'c: 

• Chuin bj dyng ey Vieat; 

• Chuin bj h i xi mdng; 

• Tgo mau thO; ,. 

• Xdc djnh dp tun ban dau; 

• Xdc djnh dfl tdn eul i ; 

• Bieu thi kel qua; 
• Xac djnh dp lOn sau khi Iron Igi. 

NOi dung eua cdc buac Ihge hign neu tren da duge 

nhflm dg an xdy dgng tren ea sfl' tidu chuin ASTM C 

451-08. 

4.10. Bao cao kit qua thu'nghiem 

Phin nay quy djnh cac thflng tin can thi l t md ngufl'i 

(ca quan) gCri m l u vd ca so' thCr nghigm can cflng bo eho 

cac ca quan chCpc nang, dan vj gui m l u dugc bi l t trong 

ban bdo cdo ket qua Ihu nghidm dp cung sfl'm. 

Sau khi tham khdo mpt so quy djnh hidn nay, nhflm 

dg dn da dua ra mpt s l thflng lin c i n eflng bo trang ban 

bdo edo k i t qud Ihu' nghigm nhu sau: 

- Tdn ca sfl" thu nghigm; 
- Cde thflng lin e in thiet v l m i u thCr bao gom: ngufl'i 

(ca quan) gui mdu, togi m l u xi mang, ky higu mdu, ngay 
gOi mau; 

- K i t qud xde djnh dfl cCpng sfl'm; 
- Vidn dan tidu ehuin nay; 

- Cac luu y khac trong qud Irinh Ihu nghidm (n lu eo); 

- Ngdy trd kel qud Ihu nghidm, ngufl'i thi nghidm, 
ngufl'i ki lm tra vd Ihu truang ca sa nai thCr nghigm. 

4.11. Dp chum vd dp chech 

Phan nay dugc nhom dg an vidn dan theo dung quy 

djnh cCia tidu ehuan ASTM C 451-08, cu t h i nhu sau: 

' Dp chum: 

- Doi val cac mau thCr cfl gia tri P fl' muc tu 8% ddn 
89%, mfli ngufl'i thi nghidm dan le (trong phong thi 
nghigm) cfl dp tdeh ehuan la 10% (Is). Kel qua cua hai lan 
thi> nghidm dugc Ihge hign bfl'i mflt ngufl'i tdm thf nghidm 
doi vol mflt logi xi mang khflng dugc khac nhau nhi lu han 
28% ( Is va d2s dugc djnh nghTa trong ASTM C 670). 

- O l i vai cac mau thCr co gid tri P fl' mue tu 8% den 
89%, dp tdch ehuan giiia nhieu phflng thinghigm la 12% 
(Is). K i t qua eua cua hai tan thu nghiem bfl'i hai phflng 
thli nghidm khac nhau doi v6i mot loai xi mang khong 
dugc khac nhau nhieu han 34% ( Is vd d2s dugc djnh 
nghTa Irong ASTM C 670). 

• Dp Chech: 

Khi khflng eo vdt ligu tham chi lu phCi hgp de xac 
djnh dp chdch cua phuang phdp thi> ndy, thi khflng c i n 
cflng bo ve dp chdch cCia phuang phap IhCr thgc hien. 

5. Mpt so k i t qua th i nghiem k i l m chung phuang 
phdp thip 

5.1. Doi vdi mau xi mang thwong mai 

' Vpt lieu sO'dung: 

- Xi mang PCB 30 Phiic San, ky hieu m iu Id PCB30-PS; 
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Bang 1. Ket qua xac djnh dp cung so-m cua xi mang th i nghiem ( t ruvc say) 

STT 

1 

2 

3 

4 

5 

6 

7 

Ten mau 

PCB30-PS 

PCB30-VS 

PCB40-VS (b) 

PCB40-VS (r) 

PCB40-NS 

PCB40-HT 

PC40-BS 

NLFO-C 

diing (mL) 

132 

132 

133 

133 

135 

137 

133 

06 lun ban 

dau (mm) 

34 

31 

32 

31 

33 

30 

32 

Do lun sau 

cung (mm) 

31 

30 

30 

27 

26 

27 

19 

Ph^n tram 

0 9 l u n 

cuoi (P) 

9 1 % 

96% 

93% 

87% 

72% 

90% 

59% 

Dp liln 

khi trpn 

lai (mm) 

31 

30 

30 

27 

26 

26 

30 

Bang 2. K i t qua xac djnh dd CLPng sfl'm cdc mau xi mang thi nghiem (sau say) 

STT 

1 

2 

3 

Ten mau 

PCB30-PS 

PCB40-NS 

PC40-BS 

Nu'OC 

dung (mL) 

132 

135 

133 

Dp lun ban 

dau (mm) 

30 

32 

29 

Dp lun sau 

cung (mm) 

30 

25 

18 

Phan tram 
d& lOn 

cuoi (P) 

100% 

78% 

62% 

Dp lun 

khi tr^n l?l 
(mm) 

27 

25 

29 

- Xi mang PCB 30 The VISSAI, ky hieu m iu la 
PCB30-VS; 

- Xi mdng PCB 40 The VISSAI bao, ky hidu mau id 
PCB40-VS (b); 

- Xi mdng PCB 40 The VISSAI rfl'i, ky hidu mau la 
PCB40-VS (r); 

- Xi mang PCB 40 Nghi San, ky higu miu la PCB40-NS; 
- Xi mang PCB 40 Ha Tidn, ky hieu m iu la PCB40-HT; 

- Xi mdng PC 40 But San, ky hidu m iu td PC40-BS. 

* Kit qua thi nghipm: 

Ki t qud thi nghigm xde djnh lugng dung nuac, dp tun 
ban d l u (Initial Penetration), dp lun cuoi (Final Penetra­
tion) vd dO lun khi trpn tgi (Remix Penetration) cua cac 
m i u xi mdng thi nghigm duge trinh bay trong Bang 1. 

* Nhpn xet: 

- K i t qua xde djnh lugng dCing nufl'c cCia eae mdu xi 
mdng thi nghigm cho th iy : Lugng nufl'c dOng d l ho xi 
mdng dgt dg lun yeu cau (32 ± 4) mm la khac nhau khi su 
dyng tung logi xi mang khac nhau. Ket qua ndy cfl the la 
do sg khdc nhau v l thanh phln clanhke, dp nghien mjn, 
phy gia s i i dyng,... cCia togi xi mang duge SLF dung. 

- K i t qud xde djnh cac chi lieu ve dp liin cua hfl xi 

mdng s i i dyng cde logi xi mang khae nhau cho thay: 

+ Cdc m l u xi mdng theo so thCp tg l i i 1 d in 6, cfl 30 

lun sau khi trpn tgi g i n bang dfl iOn sau eOng. 

+ M iu xl mang thi i tg 7 cfl dfl ICin sau khi trpn Igi dugc 
cdi thien g i n bdng dp lun ban d i u . Ket qud ndy cho thiy, 
m i u xi mdng PC40-BS cfl dau hieu bj dflng k i t gid 6' miic 
dp thap 

- Cac k i t qua trdn eho Ih ly phuang phdp thu ndy cfl 
the dp dyng dugc cho vigc xac djnh hign tugng dflng kit 
gid cua cde logi xi mang san xu l t thugng mgi Irong nufl'c. 

5.2. Dot vfl'i m l u xi mang cfl thach cao b| mat nuflv 

* Vat lieu su dung: 

- Xi mang PCB 30 Phuc San, ky higu mlu td PCB30-PS; 

- Xi mang PCB 40 Nghi San, ky hidu mlu Id PCB40-NS; 

- Xi mang PC 40 But San. ky hidu m l u td PC40-BS. 

De eho thgch cao m i t nufl'c lidn k i t , cdc m iu xi mdng 

trdn dugc say fl' nhiet dp 105°C, trong vdng 2 gifl'. Sau 

dfl, cdc mau dugc lam ngu^ trong tO s ly d i n nhi$t dfl 

phflng vd bdo qudn trong tui nylon kfn chfl' thi i nghidm. 

* Kit qua thi nghipm: 

Ki t qud thi nghiem xdc cHnh lugng dOng nufl'c, dO lun 

ban d l u , dp lun cuoi vd dp tOn khi trfln lgi cua cdc m lu xl 

mang thi nghiem dugc trinh bdy trcng Bdng 2, 
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Bang 3. So sanh sir thay doi chi tieu thi nghiem m l u xl mdng trtiac va sau say 

STT 

1 

2 

3 

Ten m i u 

PCB30-PS 

PCB40-NS 

PC40-BS 

Nu'oc ddng 

(±A, mL) 

0 

0 

0 

Dp lun 

ban dau 

(± A, mm) 

A 

-1 

-3 

Dp lun 

sau cung 

(± A, mm) 

-1 

-1 

-3 

(±AP,%) 

+9% 

+6% 

+3% 

Dp lun khi 

trpn i^l 

(± A, mm) 

A 

1 

1 

Bang 4. Ket qua xac djnh dp cung scmi cac m i u xi mang thi nghiem 

STT 

1 

2 

3 

Ten m i u 

Ml 

M2 

M3 

dung (mL) 

154 

142 

138 

Dp lun 

ban dau 
(mm) 

29 

30 

31 

D^ iun 

sau cung 

(mm) 

8 

12 

18 

Phan tram 

Dp ICin 

cuoi (P) 

28% 

40% 

58% 

DdiOn 

khi trpn lai 

(mm) 

N/A 

N/A 

18 

K i t qua so sanh sg tiiay dot ve gid trj cua ede chl lidu 

thf nghigm xae djnh dO cung sfl'm trdn eae m i u xi mang 

tnfflc vd sau khi s l y dd dugc tinh loan so sanh vd dugc 

trinh t>dy trong Bang 3. 

• Nhpn xdt: 

- Vfl'i CLing mflt tugng nufl-c dung, dp tun cua ho xi 
mang sir dyng xi mang sau s l y (fl' tat ca cde thfl'i d i lm 
xac ^nh : ban dau, sau eung va khi trgn tgi) giam so v6i 
ho xi mang su dyng xi mang ehua say (nguyen khai). 
Muc dfl suy giam dp lun nhieu hay il tuy thufle vao dgc 
tinh tung m i u . Sau khi khi trfln Igi, tinh eong tae cua ho xi 
mang da duge khfli phye lgi phan ndo ma khong e in bo 
sung ttidm nufl'c. Kel qua nay chiing tfl cde m l u xi mang 
sau s l y da bj m i t nufl'c thach eao it hay nhieu vd do dfl 
h i xi mang da bj dflng eung sfl'm. Cde k i t qOa trdn dd 
khang djnh: hi^n tugng dong k i t gid da xdy ra khi trong 
thanh phan xi mdng efl thgch cao bj mat nufl'c. Cde kdt 
qua eung khang djnh phuang phap thi i nay cfl the dp 
dyng dirge eho vigc xac djnh hidn ftrgng dflng k i t gid 
eOa xi mdng. 

5.3. £> f̂ vdi mau xi mang thiiu th^ch cao 

* Vpt lieu si> dung: 

- Clanhke hgt CPC 50 XM POMIHOA. 
- Thgdi cao t-do. 

Nh6m dg dn da c h l tgo 03 m i u xi mang thi nghidm 
blng cdch nghien ridng rd ti ing m i u trong mdy nghien bi 
ttii nghigm (5kg/me), thin gian mdi me nghidn Id 90 phut. 

Dp mjn mau xi mang thi nghidm dgt dufl'i 5% (tren sang 0.09 
mm). Ty Id pha thgeh cao trong cac m iu xi mang t in lugt 
td 1,2 vd 3% tuang iing vai ky hieu mau Id M l , M2 va M3. 

* Kit qua thi nghipm: 

Ki t qud thi nghigm xde djnh lugng dung nu6e, dd ICin 
ban dau, dp tun euli va dd tOn khi lr$n lai cCia edc mau xi 
mang thi nghiem dugc trinh bay trong Bang 4. 

* Nhan xet: 

- Khi mau xi mdng thieu thgeh eao, lugng nufl'c dung 
gia tang vd hfl xi mang cfl hien tugng dflng ciing sfl'm. 
Cde m i u ho xi mang cfl hdm lugng thgch cao tan lugt la 
1, 2% cfln cfl b i lu hien qua khfl, khflng the Iron lgi 6ugc, 
vd do dfl khflng t h i xdc dinh su suy giam dp tun d thcri 
diem trpn lgi. Doi vai m i u ho xi mang ehiia 3% thgeh cao, 
mac du efl the t i ln hdnh trfln tgi dugc, nhung dfl tCin eua 
nfl cijng bj dnh huang vd khong the khoi phue tai nhu dp 
tun ban d l u 

- Cac k i t qua tren da cho th iy hien tijgng dflng kel 
t i ic Ihi da xdy ra khi xi mang bj th i lu thgch cao. Cdc k i t 
qua cung eho th iy phuang phap thu nay cfl the dp dung 
dugc cho vide xae djnh hign tugng dflng ket tu-c thi cua 
xi mang. 

5.4. Nhpn xit chung 

- Cde k i t qua Ihi nghigm neu tren cho Ihay : dg thao 
phuang phdp thi i xdc dinh dp ciing sfl'm eua ho xi mang 
dugc xay dgng trdn ea sa lieu chuin ASTM 451-08 
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(trong d i lu kidn Ihge t l o' Vidt Nam) cfl t h i dp dyng dugc, 

gflp phln bo sung them phuang phdp thCp mfl'i v l xi mdng 

eho hd thong TCVN hign nay 

6. Kit lugn 

Vide Nha nufl'c cho xay dgng TCVN XXX:2014 Xi 

mdng - Phuang phap xde djnh dp ciing sflm o' thfl'i d i lm 

hidn nay Id c i n thilt, lam eho ede phuang phap IhO ve xl 

mdng trong hd thong TCVN ngay cang d ly du, hufl'ng lai 

hfli nhdp quIe l l . 

Qua trdn ca sfl tieu chuan ASTM C 451-08 Stan­

dard Test Method for Eariy Stiffening of Hydraulic Cement 

(Paste Method) (cung vfl'i vigc chi thay doi d i lu kidn nhidt 

dfl lidu chuin Id 27°C cho phu hgp vai di lu kidn thii 

nghidm thgc t l fl' Vigt Nam) vd cdc k i t qua thgc nghiem 

ki lm chiing, bufl'c dau eho th iy dg thao lieu ehuan ndy 

cfl ca SO' chip nhdn duge. 
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