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TOM TAT

Bing phuong phép thi nghiém trong phong xac dinh do sut cia hdn hop bé tong va cudng do chiu nén cia bé

tong, nghién ctru ddnh gia sy anh huong ciia ham lugng hat thoi det c6 trong cdt lidu 16n dén tinh cong tac va

cuong do cua bé tong. Tir cac loai nguyén, vét liéu duoc lua chon, sir dung phuong phép 1y thuyét két hop thuc

nghiém, tién hanh thiét ké thanh phan hdn hop bé tong. Véi két qua dat duge, cd dinh ham lugng cac thanh

phan vat liéu (c6t liéu 16n, ¢dt lidu nho, xi ming va nudc) theo thiét ké, diéu chinh ham luong hat thoi det co

trong cbt liéu 16n theo cac murc: 0%, 5%, 10%, 15%, 20% va 25% dé nhao tron hon hop xac dinh d¢ sut va ché

tao cac mau bé tong xac dinh cuong d¢ chiu nén. Két qua nghién ctru chi ra ring, su anh huong ciia ham lugng

hat thoi det trong cbt lidu 16n dén do sut va cuong do chiu nén 1a rat rd rét; dé xuét voi cac loai bé tong tuong

duong B15, ham lugng hat thoi det khong nén vuot qua 15%.

Tw khoa: Cwong dp bé tong, dp sut, ham luong hat thoi det, ham lugng tap chit.

I. PAT VAN DPE

Trong thiét ké thanh phan bé tong thi viéc
xac dinh cép phdi cbt lidu va cac tinh chat k§
thuat cua cot liéu la dic biét quan trong, né anh
hudng rit 16n dén dic tinh k¥ thuét cia bé tong
thiét ké. Tir trude dén nay, cac nghién ciru vé
bé tong xi ming thudng tap trung vao mot sb
linh vyc nhu: d6 nén dap va cuong do cdt lidu
16m (Ai-Qin Shen. 2004, Tian-Yu Liang. 2004,
Kai-Wei Song. 2005, A.M Na Wei er. 1983;
duong kinh danh dinh 16n nhat (Li-Bin Yu.
2002, Fu zhi. 2012, A.M Na Wei er. 1983,
Kai-Wei Song. 2005); ham luong cbt liéu 1on
(Baalbaki va cong sy. 1991, Turan et al. 1997,
Alain Derris. 2002)... Cic két luan tir céc
nghién ctru ndy déu dugc dua ra tir két qua thi
nghiém c6 co s¢ khoa hoc, tuy nhién sé luong
thi nghiém va tinh hé théng, tinh toan dién van
con han ché. Déng thoi, cung mot van dé
nghién ctru, cing yéu td anh huong nhung két

qua nghién ctu cling khong hoan toan giong

nhau, thAm chi trai nguoc nhau. Do dé, van
con nhiéu van dé can phai tiép tuc nghién ciru;
trong d6 c6 mot s6 van dé nhu: cac nghién ciu
chii yéu tap trung vé bé tong dung trong xay
dyng néi chung, nghién ciru vé bé tong xay
dung dudng 6 t6 van con it; két qua nghién ctiru
su anh huong ctia ham lugng hat thoi det (kich
thudc cua hat theo cac phuong chénh Iéch
nhau qua 3 lan) trong cbt liéu 16n vin chua
théng nhét va toan dién; cac nghién clru vé anh
huong ctia ham luong tap chat trong cbt lidu
van con han ché; cac nghién ctru van chua dé
cap dén viéc bé tong dung cho cac cip duong,
cac vung khi hau khac nhau... Pic biét & Viét
Nam, van con qua it nghién ciru vé su anh
huong cua dic diém cdt lieu dén tinh ning cua
bé tong xi ming. Biang phwong phap thuc
nghi¢m trong phong, nghién ctru nay phan tich
danh gia sy anh huong ciia ham lugng hat thoi
det trong cbt lidu 16n dén do sut cua hdn hop

va cuong do bé tong.

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP SO 2-2015 83



Cong nghiép rirng

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

Chat két dinh: Dé tai str dung xi mang pooc
lang PC 30 duoc san xuat tai Nha may xi mang

Luong Son — Hoa Binh — Vi¢t Nam. Céc thong
s6 k¥ thuat co ban ciia loai xi ming nay déu
thoa man quy dinh cta Tiéu chuan Viét Nam
(TCVN 2682: 2009), dugc thé hién & bang 01.

Bang 01. Mgt $6 chi tiéu ky thudt ciia xi mang PC-30

TT Chi tiéu k§ thuat Tri s6

Gi6i han bén nén:

1 - Sau3 ngay = 45 phut > 16 N/mm’
- Sau 28 ngdy + 8 gioy > 30 N/mm’
Thoi gian dong két

2 - Bitdau >45 phit
- Két thuc < 375 phut
bo nghién min, xac dinh theo:

3 - Phén con lai trén sang kich thudc 16 0,09mm <15%
- B& mit riéng, phuong phap Blaine > 2800 cm’/g

C6t litu: Sir dung cbt lidu nho 1a loai cat
vang Song Hong, khai thac tai khu vyc Son
T4y — Ha Noi — Viét Nam; cbt lidu 16n 1a loai
d4 dam duoc khai thac va ché bién tir mo da
Hoa Thach — Qubc Oai - Ha Noi; cac thong sb

k¥ thuat cua cot liéu déu thoa min quy dinh

ctia Tiéu chudn Viét Nam.

Thanh phan bé tong: Ap dung phuong phép
Iy thuyét két hop thuc nghiém dé thiét ké thanh
phan bé tong B15; két qua Iya chon cac thanh
phan vét lidu dugc thé hién ¢ bang 02.

Bang 02. Lua chon thanh phén vit ligu ché tao bé tong

D (kg/m’) C (kg/m’)

X (kg/m’) N (lit)

1140 765

390 195

2.2. Phuong phap nghién ciru

Duya trén co so két qua thiét ké thanh phan
bé tong xi ming; bang viéc diéu chinh ham
luong hat thoi det trong c¢dt lidu 16n, tién hanh
ché tao mau va lam thi nghiém xac dinh d¢ sut
ctia hon hop bé tong va cudng do chiu nén cua
bé tong; thong qua cic két qua thi nghiém,
phan tich tong hop va danh gia sy anh huong
dén do6 sut va cuong do.
2.2.1. Thi nghiém xdc dinh danh huwong cua
ham lwong hat thoi det

Dé danh gia anh hudng cia ham lugng hat
thoi det (hat yéu - ky hiéu: Y) trong cbt lidu
16n dén do sut va cuong do chiu nén, st dung
06 nhom méu cbt lidu 16n c6 ham luong hat
thoi det 1an luot 13: 0%; 5%; 10%; 15%; 20%
va 25% dé ché tao cac mau hdn hop bé tong
v6i ti 16 thanh phan vat lidu theo thiét ké. Cu
thé vé thanh phan vat liéu (Pa dam — D, Cat —
C, Xi mang — X va Nudc — N) ché tao cac mau
hén hop duoc thé hién & bang 03.
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Bang 03. Thanh phfin vit liéu ché tao cdc nhém miu

TT Y (%) D (kg/m®) C (kg/m’) X (kg/m®) N (I/m?)
1 0 1140 765 390 195
2 5 1140 765 390 195
3 10 1140 765 390 195
4 15 1140 765 390 195
5 20 1140 765 390 195
6 25 1140 765 390 195

2.2.2. Thi nghiém xdc dinh dj sut va cwong

do chiu nén

Do sut ctia hdn hop va cudng dd chiu nén

ciia bé tong dugc xac dinh theo Tiéu chuan
Viét Nam (TCVN 3106: 1993 va TCVN 3118:

1. KET QUA NGHIEN CUU VA THAO LUAN
3.1 Sw 4nh huwdéng cia ham luwgng hat thoi
det dén dj sut

Két qua do sut ciia cac mau hdn hop bé tong

dugc xac dinh ngay sau khi nhao trdn (Si) va

1993). sau 30 phiit (S30) dugc thé hién & bang 04.
Bang 04. Két qud thi nghiém dé sut
D) sut sau ban dau va sau 30 phit (mm)

TT Y (%) Lén 1 Lan 2 Lan 3 Trung binh
S1 SSO S1 SSO S1 SSO S1 SSO

1 65 46 68 45 70 48 68 46
2 5 62 44 64 43 62 45 63 44
3 10 58 42 56 40 58 40 57 41
4 15 50 32 46 34 46 33 47 33
5 20 40 25 42 23 40 22 41 23
6 25 28 15 30 16 31 16 30 16

Tir két qua thi nghiém, x4y dung quan hé

giita ham lugng hat yéu va do sut cia hdn hop,

Do sut, mm

70

duoc thé hién qua d6 thi & hinh 01.

S1=-0,025Y%- 0,889Y + 67,78

R* = 0,996

——Ban dau

—#— Sau 30 phat

Poly. (Ban (lfm)

Poly. (Sau 30 phat)

S30=-0.0371Y? - 0.3457Y + 46.667

R?=0.9937

N

Y

5 10

Ham lugng hat yéu, %

15

25

Hinh 01. Quan hé ham lwong hat yéu va dé sut
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Tir két qua thi nghiém do sut & bang 04 va
hinh 01 cho thdy: P9 sut ctia hdn hop bé tong
giam dan khi ham lugng hat yéu ting. Diéu
nay la do cac hat dai nhon, det da lam thay d6i
su dong déu trong thanh phan va lam xuat hién
cac hién twong phan tach, phan tang; cic hat
thoi det c6 dién tich bé mat 16n, lam cho téng
dién tich tiép xuc gitra cdt liéu va hd xi mang
tang, dan dén yéu cau vé lugng nudc nhio tron
yéu cau ting. Lic nay, néu dung lugng nudc
nhao tron khong ddi s& lam giam do sut clia
hon hop.

Khi ham luong hat yéu vuot qua 15%, do
sut ciia hdn hop bé tong giam véi toc do qua
nhanh (28,78 - 66,19%); dong thoi sau nira gio,
d6 sut ciing giam di rat nhiéu (29,07 - 47,19%).
Diéu nay 1a do, khi ham lugng hat yéu (thoi det)
tang, sy lién két moc nbi glia cac hat cdt lidu
tré nén chac chin hon, cac hat kho dich chuyén,
xoay dao, lam cho tinh luu dong cua hdn hop

giam; déng thoi, ham Iugng hat thoi det tang

déng nghia véi téng dién tich bé mit cac hat
tang, lam yéu cau lugng hd xi ming ting (yéu
cau luong nudc ting), trong khi luong nudc
nhao tron khong doi, tat yéu dan toi do sut
giam. Do sut ciia hdn hop giam theo thdi gian
la do tur khi dua nudc vao nhao trdn, xi mang
s€ thuy hda, qué trinh dong ctrng va hinh thanh
cuong do xdy ra, lam hon hop kém linh dong
theo thoi gian.

Quan hé gitra ham luong hat yéu (Y) va do
sut ban dau (S)), do sut sau 30 phut (S30) caa
hén hop bé tong xi ming nghién ciu c6 thé
dung cac phuong trinh (1) va (2) ¢é danh gia:

S, =-0,025Y*—0,889Y + 67,78 (1)
S30=-0,0371Y* - 0,3457Y + 46,667  (2)

3.2 Su 4nh hwdéng cia ham lugng hat thoi
det dén cuwong dd

Két qua thi nghiém cuong d6 ciia cac miu
bé tong xi mang & 7 ngay tudi (Ryy) va & 28
ngay tudi (Rys) duge thé hién & bang 05.

Bang 05. Két qud thi nghiém cwong dj chiu nén

Cuong do chiu nén R; va R, (MPa)

TT Y (%) Lin 1 Lén 2 Lin 3 Trung binh

Ry Rpas Ry Ryzs Ry Ryzs Ry Ryzs
1 0 17,3 22,2 16,8 21,5 16,8 21,6 17,0 21,8
2 5 16,8 21,5 16,6 21,3 16,4 21,0 16,6 21,3
3 10 16,3 20,9 16,1 20,6 15,9 20,4 16,1 20,6
4 15 15,1 19,4 15,4 19,7 15,3 19,6 15,3 19,6
5 20 13,9 17,8 14,3 18,3 13,7 17,6 14,0 17,9
6 25 12,7 16,3 12,8 16,4 13,0 16,7 12,8 16,5

Tir két qua thi nghiém, x4y dung quan hé
gitta ham luong hat thoi det va dén cuong do

chiu nén cuia bé tong, dugc thé hién qua do thi
& hinh 02.
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16 +————————==

Cudng d6, MPa

R2=10.9972

13 f——mm

Ryzs=-0,006Y2- 0,058Y + 21,76

19 e ——— — —

Rbzs = -0.0049Y2 - 0.0453Y +16.978

—+—7 ngay
—m—28 ngay

Poly. (7 ngay)

Poly. (28 ngay)

10 T T
0 5 10

15 20 25

Ham luong hat véu, %

Hinh 02. Quan hé ham luwgng hat yéu va cwong do

Tir két qua thi nghiém cuong d6 & bang 05
va hinh 02 cho thiy: cuong d¢ ciia bé tong
giam 10 rét khi ham Iugng hat thoi det tang; khi
ham lugng hat thoi det chua vuot qua 15% thi
cuong do chiu nén ctia cic mau giam tuong d6i
cham va co ban van dam bao cudng d6 yéu cau
(20MPa); khi ham lugng hat thoi det vugt qua
15% thi cuong d6 giam véi téc d6 nhanh hon
(17,76 +24,35%) va cuong dd bé tong khong
dat cuong d6 yéu cau.

Quan hé giita ham luong hat yéu (Y) va

cuong do & tudi 7 ngay (Ryy), cudng do & tudi
28 ngay (Ryzg) cua loai bé tong xi mang nghién
ctru c6 thé dung cac phuong trinh (3) va (4) dé
danh gia:
Ry = - 0,006Y* — 0,058Y + 21,76
Rpas = - 0,0049Y° — 0,0453Y + 16,978
IV. KET LUAN

Do sut cia hon hop va cuong do cua bé

)
(4)

tong giam dan khi ham lugng hat yéu ting.

Khi ham luong hat yéu chua vuot qua
15%, chi tiéu do sut va cuong do chiu nén van
dam bao yéu cau; khi vuot qua 15% d6 sut cua
hon hgp giam nhanh hon va cudng do chiu nén
khong dam bao yéu cau.
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Vi cac loai bé tong B15 st dung vat liéu
ché tao 1a da dam, cat vang, xi mang PC 30 va
khong st dung phu gia, mitc d¢ anh hudng
gitta ham lugng hat thoi det trong cbt liéu 16n
c¢6 thé duoc thé hién qua cic phuong trinh da
thiét 1ap véi muc do tin ciy cao.

Toéng hop phan tich, kién nghi: Vi bé
tong B15 sir dung vat liéu ché tao 1a d4 dam,
cat vang, xi mang PC 30 va khong str dung phu
gia, ham lugng hat thoi det trong cbt lidu 16n
khong nén vuot qué 15%.
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RESEARCH ON THE EFFECT OF ELONGATION AND

FLAKINESS INDEX TO THE SLUMP AND COMPRESSIVE OF CONRETE

Dang Van Thanh, Nguyen Van Bac

SUMMARY

By applying method in laboratory to determine the slum and compressive strength of concrete, this study

evaluates the effect of elongation and flakiness index of coarse aggregate to slum index and compressive strength

of concrete mixture. Based on the selected materials for the study, the concrete component was designed by both

theoretical and empirical method to create the contents of the concrete to determine slump. With the above results,

the rate of large dimension materials are fixed as designed. Then, the elongation and flakiness index are changed

with the level at 0%; 5%; 10%; 15%; 20% and 25% to mixed in order to determine the slum of the concrete and

create the concrete samples. Then, the compressive strength are tested. The result of the study shows that, the

effects of the elongation and flakiness index in the concrete to slum are singnificant. It is used under 15% of

elongation and flakiness index. If it exceed this limit, the specification of concrete will not be satisfied.

Keywords: Concrete; Slum, Compressive strength, Elongation and flakiness index, Impurity content.
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