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SO SANH CU'ONG DQ XI MANG THU THEO ASTM C109/109M CUA
MY VA TCVN 6016 : 2011 (ISO 679 : 2009) CUA VIET NAM
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Tbng cuc Tiéu chuan, Do lwong, Chéat lwong Viét Nam

Tém tét: Bai bao nay trinh bay két qua so sanh
cwong dé xi mang thir theo tiéu chudn TCVN 6016 :
2011 cda Viét Nam va ASTM C109 cta My trén mét
sé méu xi méng pooc ldng (PC) va xi méng pooc l&ng
hén hop (PCB) san xuét tai Viét Nam. Két qua cho
thdy: cuong do xi mang thir theo tiéu chuén cda Viét
Nam c6 gia trj cao hon cwong dé xi mang thir theo
tiéu chudn cda My 1,27 + 0,13 |&n déi véi xi mang
pooc ldng va 1,42 + 0,19 1&n déi vé6i xi méng pooc
lang hén hop; va xi mang PC50, PCB50 cda Viét
Nam c6 thé duoc st dung nhw xi méng Type |, Type
IT theo cAc tiéu chuén My ASTM C150, ASTM C595
dé chon thanh phan bé téng (theo ACI 211.1) cho cac
két cu bé téng thiét ké theo tiéu chudn My ACI 318.

T khoéa: Cuwong db, xi mang pooc lang, xi mang
pooc ldng hén hop.

Abstract: This paper present comparision of
TCVN 6016 : 2011 and ASTM C109 tests for cement
strength on some ordinary (PC) and blended (PCB)
portland cements produced in Vietham. Results
show that, the compressive strength values tested by
Vietham standard are higher than by American
standard 1,27 + 0,13 times for Portland Cement and
1,42 + 0,19 times for Blended Portland Cement; and
Vietham cements PC50, PCB50 may be used as
cements Type |, Type IT in American standards
ASTM C150, ASTM C595 to select concrete
proportions (according to ACI 211.1) for designed by
American standard ACI 318 concrete structures.

Key words: Strength, Portland cement, Blended
Portland Cement.

1. Patvan de

Cuwéng dd la mot trong cac chi tiéu chat lwong
quan trong nhét clia xi méng. Cwéong dd xi mang cla
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Viét Nam va My dwoc xac dinh theo céc tiéu chuan
khac nhau [1, 2]. Két qua thi nghiém so sanh cuéng
dd xi mang theo tiéu chuan ISO 679:2009 (twong
déng TCVN 6016:2011 [1] cda Viét Nam) v&i tiéu
chudn ASTM C109 [2] cGa M trén 6 nhém xi mang
pooc lang cla cac tac gia B. E. Foster and R. L.
Blaine [3] da cho thdy, cuwdng dd xi mang thir theo
ISO 679 c6 cwong dd cao hon theo ASTM C109 twr
25 dén 95%, phu thudc vao mirc cudng do, tudi thi
nghiém va dd min cGa xi mang. D& co6 twong quan
gitra cwdng dd xi mang tht theo tiéu chuan cda Viét
Nam vé&i cwdng dd xi méng theo tiéu chudn ctia My
va st dung ching trong viéc chon thanh phan bé
tong theo ACI 211.1 [4] cGa My, da th& nghiém so
sanh cwéong do xi mang theo hai tiéu chuan [1,2] trén
mot s mau xi mang PC va PCB san xuét tai Viét
Nam.

2. Vat liéu, thiét bi, cap phéi va diéu kién thi
nghiém

2.1 Vat liéu

- Xi mang: gébm 13 mau xi mang PC va 13 mau xi
mang PCB do mét nha may xi mang tai thanh phé H6
Chi Minh san xuét trong giai doan ti thang 12/2018
dén thang 6/2019.

- Cat: gdm 2 loai, dwoc khai thac ché tao, bao goi
theo trong lwong chudn tr ngudn cét trdng Cam
Ranh, tinh Khanh Hoa. Cat dé& th* xi mang theo
TCVN 6016 c6 thanh phan hat, chat lwgng phu hop
TCVN 6227:1996 (con goi la cat 1SO). Cat dé th
cuwong do xi mang theo ASTM C109 [2] c6 thanh
phan hat va tinh chat phu hop ASTM C 778 (loai
graded sand). Sy khac nhau chinh gitra 2 loai cét la
& thanh phan hat (bang 1), theo dé cat theo ASTM
C778 c6 cép phdi hat min nhiéu hon so véi cat ISO.
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Bang 1. Thanh phén hat cua cét

Thir o |-Cat dé tht xi mang theo tiéu chuan TCVN 6016 | Cat dé thi xi mang theo tidu chuan ASTM C109
i Kich thuéc 16 sang % tich Iy trén sang Kich thuéc 16 sang % tich 0y trén sang
1 2,0 mm 0 1,18 mm 0
2 1,6 mm 7+5 600 um 0-4
3 1,0 mm 33+5 425 pm 25-35
4 0,5 mm 675 300 pm 70-80
5 0,16 mm 87+5 150 pm 96-100
6 0,08 mm 99+1
2.2 Thiét bj theo [2] dwoc trdn bdng may, dam bang tay

Go6m 2 bo thiét bi chudn dé the cwong do xi
mang theo TCVN 6016 : 2011 [1] va ASTM C109
[2]. Sw khac nhau co ban gitra 2 bd thiét bj la
vira theo [1] dwoc tron va dam bang ban dan,

(thanh dam).
2.3 Cép phéi viba va m4au thi nghiém

Cép phéi virva va mau thi nghiém theo hai tiéu
chuan cé sy khac nhau nhw trén bang 2.

Bang 2. Cép phdi vira va mau thi nghiém cudng dé nén

Cép phdi vira va mau thir

TCVN 6016:2011

ASTM C109/109M

Ty 1é xi mang:cét (X:C)

1:3

1:2,75

Ty 1€ nwéc/xi mang (N/X)

0,5

0,485

Mau thi nghiém

Ncra dam 40x40x160 mm

Lap phuong 50x50x50 mm

2.4 Nhiét dé phong thi nghiém

Tét c& cac mau déu thi nghiém & 27 + 2 °C theo
tiéu chuan nhiét dd phong thi nghiém chuan cda Viét
Nam, khac v&i 23 + 2 °C theo tiéu chuan My [1].

3. Két qua thi nghiém va binh luan

3.1 Twong quan cwong dé xi mang thi theo tiéu
chudn Viét Nam va My

Thi nghiém thwc hién tai Quatest 3, Téng cuc
Tiéu chuan - Po lwong - Chét lwong, dwoc trinh bay
trén bang 3 va bang 4.

Bang 3. Két qua thi nghiém cuong do xi méng PC theo ASTM C109 (Rastm) va TCVN 6016 (Ricvn)

Cuwong dd Cuwong dd Cuwong do Cuwong db
Mau | saul ggéy sau 3 ggéy sau 7 ggéy sau 28?1géy Twong quan R tevn/Raam
Xi Rastm Ricvn Rastm Ritcvn Rastm Ricvn Rastm Ricvn klng: k3ng: k7ng= k28ng:
mang | Mpa | Mpa | Mpa | Mpa | Mpa | Mpa | Mpa | Mpa | (2/(1) (DI(3) (6)/(5) (8)/(7)
(€] 2 B 1@ O (6) (@) 8) ©) (10) 11) (12)
1 14.2 | 18.2 | 28.7 | 40.1 - 459 | 45.9 56.8 1,28 1,40 - 1,24
2 - - 339 | 394 | 37.0 | 45.7 | 49.2 55.9 - 1,16 1,24 1,14
3 149 | 20.3 | 26.8 | 33.8 - 38.9 | 46.3 | 50.0 1.36 1,26 - 1,08
4 - - 26.3 | 350 | 346 | 420 [ 41.0 58.1 - 1,33 1,21 1,42
5 164 | 21.6 | 25.9 | 31.9 - 44.1 | 41.3 51.0 1.32 1,23 - 1,23
6 - - 242 | 320 | 32.8 | 426 | 44.1 52.2 - 1,32 1,30 1,18
7 16.8 | 20.4 | 25.9 | 32.8 - 443 | 38.6 | 50.3 1,21 1,27 - 1,30
8 - - 254 | 33.1 | 30.6 | 41.3 | 39.4 50.6 - 1,30 1,35 1,28
9 164 | 19.6 | 32.5 | 39.0 - 42.3 | 46.8 54.2 1,20 1,20 - 1,16
10 - - 26.9 | 358 | 37.3 | 45.0 | 45.2 56.3 - 1,33 1,21 1,25
11 15.7 | 19.8 | 25.2 | 35.8 - 45.8 | 45.9 56.6 1,26 1,42 - 1,23
12 - - 246 | 34.6 | 347 | 43.6 | 447 57,0 - 1,41 1,26 1,28
13 - - 26.4 | 35.2 | 342 | 43.8 [ 39.9 545 - 1,33 1,28 1,37
Rib 15,7 | 20,0 | 27.1 | 353 | 34,5 | 43,5 | 43,7 54,1 1,27 1,30 1,26 1,24
Bang 4. Két qua thi nghiém cuwong do xi médng PCB theo ASTM C109 (Rastm) v& TCVN 6016 (Ricwn)
. Cuwdng d6 sau 3 Cuwdng d6 sau 7 Cuwdng do sau 28 Twong quan R tevn/Raaim
Mau xi ngay (Rs), Mpa ngay ( R7), Mpa ngay (Razs), Mpa
méng Rastm Ricvn Rastm Ricvn Rastm Ricvn k3ng=(2)/(1) k7ng=(4)/(3) k28ng=(6)/(5)
1) 2) 3) 4) (5) (6) ) (8) 9)
1 16.6 23.9 24.9 39.1 42.6 57.8 1,44 1,57 1,36
2 17.3 24.9 24.7 36.1 39.3 60.2 1,44 1,46 1,53
3 18.1 21.0 24.6 354 43.7 53.8 1,17 1,44 1,23
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Cuwdng do sau 3 Cudng d6 sau 7 Cuwdng db sau 28
Mau xi | ngay (Rs), Mpa ngay ( R7), Mpa ngay (R2s), Mpa Twong quan R tev/Raam
méng Rastm Ricvn Rastm Ricvn Rastm Ricvn k3ng=(2)/(l) k7ng=(4)/(3) k28ng=(6)/(5)
1) (2) ©) (4) () (6) (7) (8) 9
4 16.2 22.3 24.6 36.2 38.2 56.7 1,38 1,47 1,48
5 16.2 22.1 23.9 39.1 41.1 54.1 1,36 1,64 1,32
6 17.6 20.8 25.5 34.4 37,0 57.7 1,18 1,35 1,56
7 14.4 19.7 23.0 33.8 39.4 55.0 1,37 1,47 1,40
8 16.1 19.9 24.4 34.8 40.0 54.6 1,24 1,43 1,37
9 17.0 24.3 26.2 35.7 44.1 56.2 1,43 1,36 1,27
10 16.5 24.3 24.5 38.1 41.8 57.7 1,47 1,56 1,38
11 16.5 22.9 25.8 38.7 39.4 56.5 1,39 1,50 1,43
12 17.1 23.1 24.7 37.7 40.5 57.7 1,35 1,53 1,42
13 14.7 22.8 23.2 39.9 40.2 60.5 1,55 1,72 1,50
Rib 16,5 22,5 24,6 36,8 40,6 56,8 1,37 1,50 1,40

Két qua thi nghiém trén bang 3 va 4 cho thay mét
sb dac diém sau:

a) Tuéi thi nghiém (trong pham vi 1 — 28 ngay) cula
xi méng, s&n xuét trén day chuyén &n dinh vé vat liéu
va cong nghé, gay anh hwéng khong Ién dén twong
quan k = R tcvn/Raatm, cu thé:

- Dbi v&i xi mang PC: King = 1,27, Kang = 1,30, kng
= 1,26, k2sng = 1,24, trung binh 1,27. Sai léch k & céac
tudi so vé&i trung binh 0 - 2,3%;

- Dbivéi xi méng PCB: kang = 1,37, k7ng = 1,50,
kosng = 1,40, trung binh 1,42. Sai léch k & cac tudi
S0 v&i trung binh 3,5 — 5,6%.

b) Gia tri k trung binh va mirc dao ddng tinh trén tap
hop 39 sb liéu v&i xac suét 95% la:

- k= 1,27 £ 0,13 dbi v&i xi mang PC (phwong sai
s =0,0785, 1,64s =1,1287);

- k= 1,42+0,19 dbivéi xi méng PCB (s = 0,1169,
1,64 s =0,1919).

3.2 Swdap ung yéu cau vé cwong dé cia xi mang
sdn xuat tai Viét Nam so véi xi mdng theo tiéu
chuan My

Cuwéng d6 xi mang thi nghiém (tn) dwoc déi chiéu
v6i tiéu chudn ASTM C150 [5] va C595 [6] ctia My
trén bang 5.

Bang 5. So sénh cuwong dé xi mdng da thi nghiém véi cudng dé xi méng téi thidu theo tiéu chudn My [5,6]

. Déi chiéu tiéu chudn ASTM C150 Déi chiéu tiéu chudn ASTM C595
Tuzél Rmi Rmi Rmi Rmin Rmin Rmi Rmi Rmin
T Re v et [ e | RPN Ryper | Re |V T |l | Riypert

15,7 | 0,064 | 14,1 | - 12 - 1,18 - - - - -
3 | 2711|0108 223 | 12 | 24 | 186 0,93 16,5 | 0,063 | 14,8 | 13 1,14

34,5 | 0,067 | 30,7 | 19 - 1,61 - 246 | 0037 [ 231 | 20 1,15
28 | 437 | 0,076 | 383 | - - - - 406 | 0051|372 | 25 1,49

Ghi chi: Trong bang 5: Rw va hé sé bién dong v dwoc tinh toan tir s6 liéu thi nghiém bang 3 va 4; Rminn = R (1-
1,64v); Rmin,Type 1, Rmin,Type 1 dwoc dan tr ASTM C150 [5] va Rmin, Type IT - tr ASTM C595 [6].

Két qua bang 5 cho thdy, xi mang PC da thi
nghiém (dat PC50 theo TCVN 2682:2009) dap (rng
yéu cau cuwong do so voi xi mang C150 Type | véi
mcrc an toan kha Ién (1,61 — 1,86), nhwng chwa dap
&ng C150 Type lIl (loai dong rén nhanh) vi khéng di
cwéng dod xi mang & tudi 3 ngay. Xi mang PCB da thi
nghiém (dat PCB 50 theo TCVN 6260:2009) dap &ng
yéu cau dbi véi xi mang pooc lang hén hop IT theo
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C595 v&i mirc an toan hop ly & tudi 3, 7 ngay (1,14
—1,15) va mirc an toan kha cao & tudi 28 ngay (1,49).
3.3 Cwong d6 xi mang can thiét dé dép ung
cwong dé bé tong theo ACI 211.1 caa My

ACI 211.1 c6 néu twong quan gitra ty 1€ N/X va
cwong do bé tong (bang 6, cot 1,2). Tl day, co thé
xac dinh cwdng dd xi mang can thiét theo tinh toan
(cot 6,9) dé dap rng cwdng dod nay.
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Bang 6. Cuong dé xi méng cén thiét (theo tinh toan) dé dat cuong do bé téng theo ACI 211.1

Quan hé theo ACI 211.1 Rb,Lp, Mpa Xi méng pooc lang (PC) Xi méng pooc lang hén hop (PCB)
N/X Rp,tru, PSI lap phwong Hé so A Rx, Tcvn Rx, AsT™M Hé s6 A Rx, TcwN Rx, AsT™M
()] ) 3 4 )] (6) ) (8) )
0,41 6000 49,7 47,5 37,4 51,3 36,1
0,48 5000 41,4 48,4 38,1 52,3 36,8
0,57 4000 33,1 0,54 48,9 38,5 0,5 52,8 37,2
0,68 3000 24,8 47,3 37,2 51,1 36,0
0,82 2000 16,6 42,7 33,6 46,1 32,5

Ghi cht: Trong bang 6, ¢t (3) dworc tinh tir ¢t (2) nhan véi 1,2; cwong do xi mang thir theo tiéu chuan Viét Nam (cét 5,
8) duwoc tinh theo cong thirc [8]: Rx.tcvn = Rop/ A (X/N - 0,5), trong d6 Reip —cOt 3, hé so A (cot 4, 7) dugc lay theo [8],
XIN - theo c6t 1 (dao ngworc); cot (6) va (9) dwoce quy doi twr cot (5) va (8) bang cach nhan véi 1,27 khi dung PC va 1,42

khi dung PCB.

Trong bang 6, lwgng nwéc theo ACI 211.1 (trong
N/X cot 1) la nwéc tron thuan, khong ké dén phan
nwéc bi cét lieu hap phu; khi tinh Rxrewn, N (trong
X/N clia céng thirc tinh) 1a nwée tron véi cbt liéu kho,
vi vay, néu ké thém phan nwéc bj hdp phu nay thi
Rx,tcvn con cao hon.

Bang 6 cho thay dé bé téng dat cwdng dd ng
véi cac ty 1& N/X khuyén céo trong ACI 211.1, cwéng
do xi mang tdi thiéu & tudi 28 ngay theo tinh toan can
dat nhw sau:

- Rzs = 48,9 Mpa dbi véi xi méng PC va 52,8 Mpa
déi véi PCB khi cwérng do duoc thir theo TCVN 6016,
tire twong dwong PC50 va PCB50 clia Viét Nam);

- R2s = 38,5 Mpa déi v&i PC va Rzs = 37,2 Mpa
déi véi PCB khi cwong d6 dwoc thtr theo ASTM
C109, cao hon mirc cudng do tdi thiéu quy dinh trong
ASTM (theo C595, Rzsmin = 25 Mpa) khoang 1,5 1an.

4. Két luan chung

Két qua thi nghiém so sanh cudng dd xi mang
thtr theo TCVN 6016 va ASTM C109 c6 thé duoc
dung cho cac nha may xi mang Viét Nam tham khao
khi can san xuét xi mang phi hop ASTM C150 va
C595 clia My. T két qua thi nghiém, c6 thé rit ra
mot sé két luan:

- Khi xi mang dwoc san xuét trén day chuyén én
dinh vé thanh phan vat liéu va céng nghé, twong
quan trung binh gitra cwong do xi mang thr theo
TCVN 6016 va ASTM C109 phu thudéc khéng nhiéu
vao tudi mau thi nghiém;

- Cwong d6 xi mang thir theo TCVN 6016 I&n hon
gia tri cwong d6 xi mang thtr theo ASTM C109 nhuw
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sau: k = 1,27 + 0,13 1an dbi v&i xi mang PC va k =
1,42 + 0,19 lan déi v&i xi méng PCB;

- Xi mang PC50 theo TCVN 2682:2009 va PCB
50 theo TCVN 6260:2009 cua Viét Nam, vé cwdng
do, c6 thé dwoc st dung nhw xi mang Type | va Type
IT theo cac tiéu chudn ASTM C150 va ASTM C595
ctia My dé& chon thanh phan bé téng theo ACI 211.1
cho cac két ciu bé téng thiét ké theo tiéu chuan My
ACI 318.
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