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ThS NGUYEN THI THU HUONG
Truong Pai hoc Thiy lgi

Tri s6 cudng do chat két dinh (CKD) trong bai toan thiét ké thanh phan bé téng loai co sir
dung phu gia khoang hién vén chua cé tiéu chuén nio dé cap dén phwang phap xac dinh.
Trong h3u hét cac tai liéu khi co st dung gia tri nay déu mac dinh vé cach xac dinh theo
tiéu chuan TCVN 6016:1995 - Xi méng - Phuong phéap thif xac dinh do bén. Trén thuc t&
néu tién hanh thi nghiém xac dinh cudng dd CKD (12 hdn hgp cta xi mang vdi cac thanh
phan phu gia khoang khac nhau, theo cac ty Ié thay thé xi mang khac nhau) theo tiéu
chudn dung cho xi mang nhu vy sé dan dén két qua khong chinh xac (thudng gia tri bj
nhd di), 1am cho viéc tinh todn cap phdi bé tdng ¢ sai sd ma thudng la CKD tinh dugc sé
ting 1én, dan dén khdng kinh t&. Bai bdo nay dé xuat phuang phap xéac dinh cudng dd hdn
hgp CKD dam bao chinh xac hon, do dé han ché dugc sd lugng cac thi nghiém diéu chinh
dé co dugc cap phdi tdi uu théa man dugc cac yéu cdu ca vé mat ki thuat va kinh té.
Tir khoa: xi mang, phu gia khoang, CKD hay vat liéu két dinh.

PROPOSING A METHOD TO DETERMINE THE
INTENSITY OF CEMENTITIOUS MATERIALS APDLIED
IN DESIGNING CONCRETE COMPOSITION

Summary

The method to determine the intensity of cementitious
materials applied in designing concrete composition has not
clearly identified in any standard. In most cases, this value is
understood to be determined by standard TCVN6016 - Cements
- Test methods - Determination of strength. In reality, the
determination of the intensity of cementitious materials (a
mixture of cement and other mineral admixtures) by the
standard for cement ends up with inaccurate value (lower
strength). As a result, the proportion of concrete aggregate

is incorrect, normally the amount of cementitious materials
increases, leading to diseconomy. This paper proposes the
method to determine the intensity of cementitious material with
more accuracy, thus decrease the number of test to be carried
out to achieve the final result satisfying both technical and
economical aspects.

Key words: cement, mineral admixture or supplementary
cementing materials (SCMs), cementitious materials.

Hién nay, rat nhiéu loai bé tdng dugc khuyén céo
nén sl dung phu gia nhdm céi thién céc tinh chat
dé dap ling yéu cau dac thu cla céc loai cong trinh
khac nhau. Boi véi phu gia khoang la loai thudng
dugc dung dé thay thé mot phan xi mang gil vai
trd 1am CKD thi hon hgp cla xi mang va phu gia
dugc xem la hén hgp CKD, hay vét liéu két dinh.
Trong trudng hgp nay, khi gidi quyét bai toan thiét
k& thanh phan bé tong, trong cong thiic Bolomay -
Skramtaev, khai niém cudng do thuc té cla xi mang
(R,) s& dugc thay thé bang khai niém cudng do thuc
té clla CKD (R,,,). Vay viéc xac dinh R, ; dudgc tién
hanh nhu thé nao? Cho dén nay, van chua cé tiéu
chuén nao quy dinh phudng phap xac dinh R.,..
Trong hau hét céc tai liéu khi cé st dung dén gia tri
nay déu mac dinh vé cach xac dinh theo tiéu chuén
TCVN 6016:1995 - Xi mang - Phudng phép th{ xac
dinh do bén. Trén thuc t€ néu ti€n hanh thi nghiém
x&c dinh R, (1 hén hgp clia xi mang véi cac thanh
phan phu gia khoang khac nhau, theo céc ty 1é thay
thé xi méng khac nhau) theo tiéu chuén dung cho
xi méng nhu vay s& dan dén két qua khong chinh
xac (thudng gia tri cudng dé bi nho di), lam cho két
qua tinh toan cdp phdi bé tong khong ding, thudng
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lugng CKD tinh dugc s& tang 1én, dan dén khong kinh té.
Thyc t& cho thdy can thiét phai c6 mét tiéu chuan hudéng
dan céach xac dinh R, Trong bai bdo nay, ching toi
dé xuat phuong phap xac dinh R, ddm bao chinh xac
han, st dung trong bai todn tinh cap phdi bé tong sé cé
két qua chinh xac, han ché dugc s6 lugng cac thi nghiém
diéu chinh dé c6 dugc cap phdi t6i uu thda man dudc céc
yéu cau ca vé mat ki thuat va kinh té.

Ung dung gia tri R, trong bai toan tinh cap phoi he
tong va cach xac dinh R, theo phwrong phap ci

Theo cudn “Chi dan ky thuat chon thanh phan bé téng
céc loai” [1], & buSc 3, dé tinh dudc ty 1& xi m&ng/nudc
(X/N) hay CKD/N tu céng thic Bolomay - Skramtaev thi
bugc phai biét R _hay R_,,.

Rgr = A.Ry. E_ —0.5)

hay Rgr = A.Rpgp. EE_ 0.5)

Trong do: R,,: cudng do nén cla bé tong; A: hé s6
tra bang.

Trong cac nghién ctu trude day, R, mac dinh dugc
xac dinh theo tiéu chuan TCVN 6016:1995 [2], vdi thanh
phan hdn hgp viia thii gdm: mot phan xi méng, ba phan
cét tiéu chudn va mot nlra phan nudc (X:C™:N = 1:3:0,5).
M&i mé cho 3 mau thir gém: 450 g xi mang, 1.350 g cat
va 225 g nudc.

VGi ty 1& tron nhu vay, c6 nghia l1a ty 1& khoi lugng
céc thanh phan vat liéu 1a khong thay déi, ty 1& N/X hay
N/CKD la khéng thay d8i, trong khi céc loai xi m&ng khac
nhau c6 tinh chat vat ly khac nhau, cu thé 1a do min, do
x8p hat khac nhau, dan téi hén hop viia ¢é do luu déng
khac nhau va mau tao dudc c¢6 do dac chac khac nhau.
Véi hdn hgp CKD c¢6 st dung phu gia khoang, do dic
thu vé tinh hao nuéc va/hodc cé kich thue hat nhd nén
hén hop viia trd nén khd hon va mau tao dugc c6 dod
réng I6n, lam cho cudng do vita dong rén thap, nhu vay
khong danh gia ding dugc R, D€ gidi quyét bat cap
nay, chung t6i xin dé xuat phudng phap thi nghiém xéc
dinh R, trén cd s tao ra dugc r)6n hgp viia c6 dd déo
tiéu chuan trudc khi dic mau dé loai boé nhiing sai s
trong qua trinh thi nghiém do su khac nhau vé do déo
cla viia dung dé tao mau. Lugng nudc tron dé tao hdn
hgp vita c6 do déo tiéu chuén sé dudc coi la lugng nudc
tiéu chuén trong dé xuat nay.

Dé xuat phwong phap xac dinh R,

Cdc budc tién hanh thi nghiém xac dinh R, , dudc dé
xuat nhu sau:

Buidc 1: trén hén hgp viia ma CKD chi dung la xi mang
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(100% xi mang) theo tiéu chudn TCVN 6016:1995: hon
hgp co ty 1& tron 1a mot phan xi méng, ba phan cat tiéu
chuén va mét nlra phan nudc (X:C™:N = 1:3:0,5). Hon
hop viia nay dugc coi la mau déi chiing dé xac dinh do
déo tiéu chuén.

Budc 2: xéc dinh dé luu déng clia hén hop via déi
chuing theo tiéu chudn TCVN3121:2003 - Viia xay dung
- Phudng phéap thi xac dinh do luu déng cla viia tuci:
dd luu dong dugc biéu thi béng dudng kinh day khéi viia
chay trén ban dan. Gia tri dudng kinh do dugc clia mau
d6i chiing nay dugc dung lam chuén dé tao hdn hop viia
tuoi cho céc t6 hgp CKD c6 dung phu gia khoang khac
sau nay.

Budc 3: cac dinh lugng nudc tiéu chudn cho hén hop
viia vdi CKD ¢ s dung phu gia khodng nhu tro bay,
mudi silic, xi quang, ... theo ty 1 phu gia thay thé xi mang
da dinh: hén hop viia c6 ty 1& pha trén 1a: mot phan CKD
(1a hén hop xi mang véi phu gia khoang theo ty 1& dinh
dung), ba phan cat tiéu chuén, con lugng nudc dugc xac
dinh th{i dan sao cho hén hop viia tuci c6 do luu dong
bang véi do luu déng cla hdn hgp viia déi ching (biéu
thi bang dudng kinh day khéi viia chay trén ban dan
bang vdi dudng kinh do dugc véi mau déi ching). Lugng
nudc xac dinh dugc goi la lugng nudc tiéu chuén (LNTC)
clia viia, tinh bang phan tram so véi khéi lugng CKD. Mi
hén hgp CKD theo ty & pha tron d& chon s& c6 mét gia
tri LNTC.

Buéc 4: trén hén hop via véi LNTC: hén hop vita co ty
|& pha tron la mot phan CKD, ba phan cét tiéu chudn va
LNTC xéac dinh dudc ti budc 3 (CKD:C™:N = 1:3:LNTC).

Budc 5: tao mau va thi nghiém xéc dinh cudng dé nhu
cac budc dé cap trong tiéu chudn TCVN 6016:1995: dic
mau bang khudn 3 ngan nam ngang sao cho 3 mau hinh
lang tru co tiét dién 40 x 40 mm va dai 160 mm.

Tinh tui m&u thi ti ldc bt dAu tron xi m&ng véi nude
va thii do bén theo y&u cau & céc tudi khac nhau Vi
quy dinh chung nhu sau: dung phuong phap tai trong tap
trung dé xac dinh doé bén uén; nla lang tru gay sau khi
th( udn dugc dem thi nén, ti d6 xac dinh dugc dd bén
nén va két luan R, .

So sanh keét qua thi nghiém theo phirong phap cii va
theo dé xudt moi

Vit liéu va cap phdi thi nghiém

V4t liéu thi nghiém: thi nghiém ti€n hanh véi: xi méang
But Son PC40; tro bay Pha Lai; mudi silic Kenal va cat
tiéu chuén (theo TCVN 6227:1996 - Cét tiéu chudn 1SO
dé xac dinh cudng do cla xi mang). Cap phdi thi nghiém
dugc gigi thiéu trong bang 1.



Béng 1: ty Ié phéi hgp CKD

Stt | Ky hiéu mau Pic diém thanh phan CKD XM (g) | TB(g) | SL (9)

1 | CPO-TS, CKD chi diing xi mang 450 0 0

2 | CP1-T, S, CKD c6 30% tro bay thay thé xi mang 315 135 0

3 | CP2-T,S, CKD c¢6 25% tro bay, 5% muoi silic thay | 315 1125 | 22,5
thé xi méng

4 | CP3-T,S,, CKD ¢6 20% tro bay, 10% mudi silic thay | 315 90 45
thé xi méng

5 |CP4-T, S CKD c6 15% tro bay, 15% muoi silic thay | 315 67,5 67,5
thé xi mang

6 | CP5-T S, CKD ¢6 15% mudi silic thay thé xi mang | 382,5 0 67,5

Ghi chu: XM: xi mang; TB: tro bay; SL: muéi silic
Két qua thi nghiém

Thi nghiém tao mau trong khuén 3 ngdn lang tru 40 x 40 x 160 mm

Béng 2: cdp phdi vét liéu thi nghiém theo phuong phap ci
va theo dé xudt mdi

Ky hiéu Ty lé tron theo TCVN 6016 Ty Ié tron theo dé xudt méi
St| “mdu | XM(g) | TB(g) |SL(g)] C(9) | N(9) | XM(9) | TB(9) | SL(@) | C(@ | N(@)
CPO-T,S, 450 0 0 1350 | 225 450 0 0 1350 | 225

CPIT,S, | 315 | 185 | 0 [1380| 225 | 315 | 135 | 0o |1350| 215
CP2-T,S, 315 1125 | 22,5 | 1350 | 225 315 1125 | 22,5 | 1350 | 2475
CP3T,S,| 315 | 90 | 45 [1380| 225 | 315 | 90 | 45 |1350 | 252
CP4T,S,| 315 | 675 | 675 | 1350 | 225 | 315 | 675 | 67,5 | 1350 | 2475
CP5-T;S, | 3825 | 0 | 675 | 1350 | 225 | 3825 | 0 | 675 | 1350 | 270

Ghi chu: C: cat; N: nudc

o|lo|s|lw| | =

Béng 3: két qué thi nghiém cudng dé & céc ngay tudi khdc nhau

s | Ky higu K&t qua thi nghiém theo TCVN 6016 | K&t qua thi nghiém theo dé xuat méi
mau R(MPa) | R,(MPa) | R (MPa) | R(MPa) | R,(MPa) | R_(MPa)

1 | CPO- Ty S 23,1 51,6 52,4 23,1 51,6 52,4

2 | CP1-T, S, 16,1 28,1 38,4 17,2 33,6 40,6

3 | CP2-T,.S, 16,6 25,0 32,0 16,9 28,9 32,8

4 | CP3-T,S,, 15,3 26,6 32,0 18,2 39,1 42,2

5 | CP4- T‘SS‘S 16,2 32,9 35,3 16,2 33,6 37,8

6 | CP5-TS, 18,1 27,8 39,1 254 43,8 50

TU két qua & bang 2 va 3, c6 thé rdt ra mot sé nhan
xét nhu sau:

- Khi st dung phu gia thay thé xi mang, do tinh chat
cla phy gia khoang la cé tinh hdo nudc va/hoac kich
thudc hat nhd nén lugng nudc yéu cau dé tao viia cé do
déo tiéu chuén c6 thé 16n hon.

- Néu ¢6 dinh lugng nudc trong cac hdn hop vita thi
véi nhiing mau cé dung phu gia khoang thay thé xi mang,
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viia tudi bi khd, mau tao ra c6 nhiéu 16 réng lam giam gia
tri cudng do so vdi khi dung LNTC theo phuong phap dé
xuét dé tao mau. Khi lugng nudc chénh léch cang I6n thi
cudng do sai khac gitia hai phuong phap cang nhiéu.

- Khi st dung tro bay thay thé xi mang, do tro bay c6
dod min gan véi xi mang nén du tro bay c6 do hat nuée cao
hon xi mang nhung bu lai ¢é d&c trung bé mat tron nhén
nén lugng nudc yéu cau dé tao viia tuci c6 do déo tiéu
chuén cé thé giam di mét chat (CP1-T 208, 50 v6i CPO-
T,S,)- Diéu nay hoan toan phu hgp véi nhleu nghién culu
trudc day.

- Khi st dung mudi silic thay thé xi mang (CP5- TOS15)
do mudi silic ¢ kich thudc rat nhd (nhd hon xi méang cé
100 14n) nén dé dam bao cung dd déo sé& phai yéu cau
lugng nudc nhiéu hon. N&u van gili nguyén nudc nhu hdn
hgp dung xi mang khang thi do viia tudi qua khd, dan dén
mau tao ra bi réng nhiéu va cudng do thap (R, = 18,1; R,
=27,8; R,,=39,1). Trong khi, néu ding LNTC de tao mau
thi cu0ng do cao han ro rét (R 25,4;R,=43,8; R ,=50).
Két qua thi nghiém nay phu hdp véi ly thuyet da duoc dée
cap trong mot s6 tai liéu khi st dung phu gia khoang siéu
min mudi silic.

- Th| nghiém xac dinh R, , ¢6 sli dung két hgp xi mang
véi cac phu gia khoang neu tlen hanh theo tiéu chuén thi
nghiém xac dinh cudng do thyc té cla xi mang TCVN
6016:1995 sé& khong phu hgp, vi tinh chét cla phu gia
khoang khac vdéi tinh chat clia xi mang, 1am cho hén hap
viia tuoi dung dé tao mau cé d6 déo khac véi mau chi co
xi mang khong, dan dén két quéa khong chinh xéac.

- Phudng phéap dé xuat trong bai bdo nhdm dam bao
mau dugc tao ra ti hdn hop viia tuci cé dd déo nhu nhau,
nhu vay loai bd bét sai s6 trong qua trinh thi nghiém tao
mau va két qua thi nghiém dam bao chinh xac hon.

- K&t qua nghién cliu dugc dé xuat trong bai bao co
thé dung lam tai liéu tham khao khi can xay dung tiéu
chuén riéng cho phudng phép thi nghiém xac dinh Rewo
c6 st dung phu gia khoang =
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