AT LIEU

Tap chi Vat liéu & Xdy dung Tdp 14 S6 02 ndam 2024

Tap chi Vat liéu va Xay dung
ISSN 1859 - 381X

Website: www. jome.vn

Nghién cttu anh huéng ctia xi 10 cao nghién min dén tinh chit cta
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Tran Nhu Hop', Buii Thi Mai Hwong', Lé Thanh Ha"
! Trwdng Pai hoc Giao théng van tai

TU KHOA

TOM TAT

Xi 16 cao nghién min

Bé tong tu 1én chét lwgng cao
Luong bdo hoa phu gia siéu déo
D6 nhét

Kha ning dién diy

Kha ning chay qua c6t thép
Kha niing chéng phan ting
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Bai béo trinh bay anh hwéng clia xi 16 cao nghién min (XLCNM) dén tinh chét cua hén hop bé tong tu lén
chét lvgng cao (BTTLCLG). Ham lugng xi 16 cao duge st dung tit 10- 50 % thay thé lwgng ding xi mang
trong BTTLCLC c6 st dung 7 % silica fume. Két qua nghién ctu thye nghiém chi ra ring st dung XLCNM
két hop vdi silica fume 6 thé ché tao hén hop BTTLCLC c¢6 kha ning t 1én tét. Tang ham ligng XLCNM
lam giam lwgng bio hoa phu gia siéu déo ctia hén hop bé tong trong khi vin dam bao tinh tu 1én t6t theo
yéu ciu. & ty 16 N/CKD =0,26; 30-40 % XLCNM cho hdn hgp BTTLCLC c6 d nhét thip nhét, kha ning
dién diy, kha niing chay qua cbt thép va kha ning chéng phan ting tét nhit.

ABSTRACT

Ground-granulated blast-furnace
slag

Self-compacting high performance
concrete

Superplasticizer saturation dosage
Plastic viscocity

Filling ability

Passing ability

This article presents the influence Ground-granulated blast-furnace slag (GGBFS) on properties of self-
compacting high performance concrete (SCHPC). The cement contents were replaced by GGBFS in the
range of 10-50 % in SCHPC using 7 % silica fume. The results of experimental research show that using
GGBFS combined with silica fume can produce SCHPC with good self-compactability. Increasing GGBFS
contents could reduce the superplasticizer saturation dosage of the fresh SCHPC while still ensuring the
required high self-compactability. At W/B ratio = 0.26; using 30-40 % GGBFS could prodcue SCHPC with

the lowest plastic viscocity, and the greatest filling ability, passing ability and segregation resistance.

Segregation resistance

1. bt vin dé

Bé tong tu 1&n 12 loai bé tong ¢6 thé chay va 1én chit dudi trong
Iwgng ban than, di qua cic khoang tréng gitta cdc thanh cét thép dé
14p dAy cbp pha, ddng thoi duy tri thanh phin én dinh [1-3]. Bé tong
ty 1én chit lvgng cao (BTTLCLC) duge dinh nghia 1 thé hé bé téng
mdéi trén co s&@ bé tong ty lén (BTTL) va bé téng tinh ndng cao
(BTTNC). Do d6, BTTLCLC c6 dt kha ning tu 1én (kha ning l4p day,
kha ning chay qua, kha ning chéng phén ting) ctia SCC va cuwdng do
cao, d6 bén tbt clia BTTNGC [4]. P& d4p ting cic yéu cAu nay, cin phai
st dung mét khéi lvong 16n xi ming Portland, lwgng phu gia héa hoc
rit cao, titc 1a phu gia siéu déo (SD) va phu gia diéu chinh d6 nhét,
cling nhuv phu gia khoang hoat tinh, vi du: silica fume (SF), dugc st
dung [3-5]. bidu nay din dén nhitng nhitgc diém chinh ctia BTCLC vé
chi phi cao va tic dong dén moi trudng.

Vé thanh phin hén hop, BTTLCLC khéc biét v6i bé tong thong
thuong cha yéu do ham lwong chét két dinh (xi ming va phu gia
khoang) cao hon. Viéc thay thé mét phin biing phu gia khoang c6 thé
lam giam ham lwong xi mang va gitp giam chi phi cia BTTLCLC. N6
ciing han ché nhitng tic dong tiéu cuc cta nhiét trong qué trinh thiy
héa xi ming, dic biét 1a giam nguy co nit do bién dang nhiét. Hon
nita, phu gia khoang gép phan tao ra khéi lwong hd 16n hon trong bé
tong, day 1a mét yéu t6 quan trong dé dat dwge kha ning thi cong tdt.
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HO xi ming bao phii va tach cac hat cbt liéu, tao thanh 16p "bdi tron".
L6p nay 1am giam ma sét giita chiing va tao diéu kién cho sy di chuyén
va sép xép ctia ching [6]. it nhit mot hodic nhidu phu gia khoang
thuwong duge két hop véi xi ming Portland dé san xut BTTLCLC. Hon
25 % chét két dinh bac ba (xi ming va hai phu gia khoang) va khoang
5 % chét két dinh bac bén (xi ming va ba phu gia khoang) di dugc sit
dung [7]. T4t ca cac loai phu gia khoang, tic 13 thuy Iyc gin nhu tro,
pozzolanic va tiém 4n, da dwgc 4p dung. Mbi loai phu gia khoang c6
tic dung khac nhau lén tinh chét clia ca bé tong tuoi va bé tong da
cting. Mbi phu gia khoang d&u c6 wu diém va nhwgc diém riéng. Su két
hop ctia nhiéu loai phu gia khoang khéc nhau c6 thé khai thac lgi thé
ctia chting va ting mtc d6 thay thé xi ming.

Xi 16 cao nghién min (XLCNM) tit cdc nha may thép duge chiing
minh 12 mét loai chét két dinh phu thém rét hiéu qua cho xi ming va
vat liu gbc xi ming, néu duoc st dung ding cach. Viée st dung hiéu
quéa va phd bién XLCNM trong bé téng thay thé xi ming & Viét Nam 1a
can thiét boi ching gitp ting tinh cong tic trong hdn hop bé tong,
giam nhiét thuy ho4, ting bén nhiét, chéng thdm cho bé téng, dap ting
nhu ciu ting d6 bén va tudi tho cho cic cong trinh, tiét kiém tai
nguyén thién nhién va dam bado yéu ciu phét trién bén vitng cho
nghanh san xuit bé téng & Viét Nam. Trong nghién citu nay, XLCNM
duoc st dung thay thé cho xi ming v6i ham lwgng 10-50 % dé ché
tao BTTLCLC st dung 7 % silica fume. Anh hwéng cta hiam
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lwong XLCNM dén luong bio hoa phu gia siéu déo, 6 nhét, kha ning
dién dy, kha ning chay qua cbt thép va kha ning chéng phan ting
ctia hén hop BTTLCLC dugc nghién cifu.

2. Vat liéu va phuong phap nghién ciu
2.1. Vit libu ché tao

Céc vat lidu trong d@ tai nghién cttu nay la: Xi ming, cbt liéu
nho (cét vang), c6t liéu 16n (d4 dam), nuée, phu gia siéu déo, xi 10 cao
nghién min va silica fume. Tiing vat liéu ddu duoc kiém tra cic chi

tiéu thi nghiém va thoa man cac theo tiéu chuén khao sat.

a) Xi mang: D& tai da st dung loai xi ming CAm Pha PC50 — Téng Cong
ty Cb phan xudt nhap khiu va Xay dung Viét Nam (Vinaconex) dau
tw. Kiém tra céc chi tiéu thi nghiém dép tGng theo TCVN 2682:2009
¢6 cudng d6 chiu nén 28 ngay dat 58 MPa. Thanh phin hoa cta xi
méng duge thé hién trong Bang 1 va Bang 2;

Bang 1. Thanh phin hoa (%) ctia xi ming PC50 Cim Pha va XLCNM.

Bang 4. Chi tiéu co ly cua Silica Fume.

o Pon | Ké |Yéu chu ki thuat L
Chi tiéu thw . , Phuong phap thi
vi qua |TCVN 8827:2011
1. Khéi lugng rieng | % | 2,24 - TCVN 4030:2003
2. Do 4m % | 0,55 < 30 TCVN 7572-7:2006
3. Ham lwgng mét
. % | 2,78 < 6,0 TCVN 141:2008
khi nung
4. Ham lugng Si0, | % | 92,8 =85,0 TCVN 7131:2002

e)  Cot liu nhé: Cat c6 ngudn gbe tir Cat Séng Lo, tinh Pha Tho. Pé
tai diing Cat vang hat tho, kiém tra mot sé chi tiéu theo TCVN
7572:2006 va dam bao yéu ciu ki thuat theo TCVN 7570:2006,
duge thé hién trong Bang 5;

Bang 5. Chi tiéu co 1y ctia ¢t lidu nho.

Oxit | SiO, |Fe,04/AL,0;| CaO |MgO| SO, | K,O | Na,0 | MKN
Ximéng | 20,4 | 3,2 | 4,94 |65,77| 1,21 | 1,83 | 0,69 | 0,15 | 3,19
XLCNM [35,88| - [12,99(38,13| 75| - |078| 023 | 1,5

Bang 2. Thanh phén khoéng (%) trong Clinker ctia xi méing PC50
Cam Pha.

Khoéang CsS C,S

% 68,36 6,92

CA
7,68

C.AF
9,73

b)  Phu gia hod hoc: P& tai diing phu gia siéu déo thé hé thit 3 (PGSD)
polycarboxylic ether (PCE) cai tién, cua hidng BASF (cii), nay
thudc Cong ty Sika AG.

¢) Xi o cao nghién min: XLCNM sti dung trong dé tai 1a xi ctia KLH
san xudt gang thép Hoa Phat tai Kinh Mén — Hai Duong. Vit liéu
thoa mén theo TCVN 11586:2016. Thanh phan hoé ctia XLCNM
duge thé hién trong Bang 3;

Bang 3. Chi tiéu co 1y ctia XLCNM.

STT Chi tiéu thi nghiém Két qua | Ponvi | Phuwong phép thi?
1 |Khéi lugng thé tich 2,628 | g/em® | TCVN 7572-4:06
2 | Khéi lwong thé tich xbp | 1,495 | g/cm® | TCVN 7572-6:06
3 | Mo dun d6 16n 2,83 TCVN 7572-2:06
4 | Ham lugng chung bui, 0,54 % TCVN 7572-8:06

bun, sét

f)  Cotliéu I6n: P4 dim Dmax = 12,5mm dugc ding trong dé tai ¢
ngudn gbc & mo da thudc tinh Ha Nam. Mot s6 chi tiéu dugc

thé hién trong Bang 6;

Bang 6. Chi tiéu co 1y ctia cbt liéu 16n.

STT | Chi tiéu thi nghiém | Két qua | Ponvi | Phuong phép thit
1 |Ham lugng hat thoi det 6,7 % TCVN 7572-13:06
2 | Cuong d6 nén dap bao 8,26 % TCVN 7572-11:06

hoa nuéc trong Xi lanh

Khéi lvong thé tich 2,67 | g/em® | TCVN 7572-4:06
Khéi luwgng thé tich xbp | 1,425 | g/cm® | TCVN 7572-6:06
Ham luong chung bui, 0,68 % TCVN 7572-8:06
bun, sét

o bon | Két | Yéu cAu ki thuat L
Chi tiéu tho . , Phuong phap thu
vi | qua | TCVN 8827:2011
1. Khéi lvgng riéng | % | 2,83 - TCVN 4030:2003
2. Do dm % | 1,0 < 3,0 TCVN 7572-7:2006
3. Ham lugng
% | 1,5 < 6,0 TCVN 141:2008

mét khi nung

d) Silica Fume: Silica Fume diing trong d& tai 14 Sikacrete PP1 dang
nén 20kg, do Cong ty Sika hétu han Viét Nam - Chi nhanh
Bic Ninh cung cp, nguyén liéu thoa mén TCVN 8827:2011.
Mot sé chi tiéu ky thuat ctia Silica Fume dugc thé hién trong

Bang 4;

g) Nuéc: Nude duge duing tit nwdce sinh hoat, ddm bao theo TCVN
4506:2012.

2.2. Thanh phdn cdp phdi ctia bé tong tur lén chdt lwgng cao

Ty 1é phédi hop giita cac loai cbt liéu sé cho phén b kich
thwde hat ctia hdn hop cbt liéu rit hop 1y. Trong nghién ctiu nay
thanh ph?m hat cua cbt lidu chay ti: Dmax = 12,5 mm dén Dmin =
0,075 mm. Trén co s@ vat liéu lwa chon nhu trén, ciing chi tiéu ki
thuét yéu ciu ctia bé tong t 1én chit Iwgng cao, thanh phin cip phbi
BTTLCLC duge thiét ké v&i d6 chay loang (600 - 800) mm va cudng
d06 nén (80 - 100) MPa.
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Hinh 1. Thanh phin hat ctia cbt liéu nho.
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Hinh 2. Thanh phin hat c6t liéu 16n.

Thanh phan cip phéi clia bé téng tv 1én chét lwong cao dugc
xé4c dinh theo Iy thuyét thé tich tuyét dbi. Ty 1& nwdc trén téng chét
két dinh duoc thiét ké ¢b dinh theo ty 18 N/CKD = 0,26; Xi 16 cao
nghién min dugc thay thé cho xi ming véi ham lwgng ting dan la:
0 %, 10 %, 20 %, 30 %, 40 % va 50 % theo khéi lvong, nhu dugc
trinh bay trong Bang 7.

Bang 7. Thanh phin cip phbi BTTLCLC.

Cépphdi | N/C| XM | XLCNM | Silica | Nugc | Cat | ba dim
KD Fume
kg) | (kg) kg) | kg | kg (kg)
0% XLCNM | 0,26 | 586 0 44 168 | 850 800
10% XLCNM | 0,26 | 523 63 44 168 | 850 800

20% XLCNM | 0,26 | 460 126 44 168 850 800

30% XLCNM | 0,26 | 397 189 44 168 850 800

40% XLCNM | 0,26 | 334 252 44 168 850 800

50% XLCNM | 0,26 | 271 315 44 168 850 800

2.3. Phuong phdp nghién citu

Quy trinh tron: Vit liéu sau khi duge cAn dong di khéi Iwgng
cho 1 mé trén thi tién hanh trén bing may tron bé téng truc ditng
cudng btte. Thoi gian trén hén hgp BTTLCLC thudng 14 8-10 phiit, dai
hon so v&i bé tong va vita théng thudng. Sau khi dugc trén so bo hén
hop hat rén treGe (P4 dim, cat vang, xi mang, Silica Fume, XLC
nghién min), sau ¢6 m&i nhao trén hén hop trén véi nude va phu gia

siéu déo theo quy trinh duédi day.

el phit phit ray phin phit

Hinh 3. Quy trinh trén hdn hop BTTLCLC.

Cdc phuong phdp thi nghiém: Cac phuong phap thi nghiém phai
tuan thu theo tiéu chudn duoc ap dung dé xac dinh céc tinh chét co ly
ctia vat liéu ché tao va cac tinh chit ctia hdn hop bé téng tu 1én chit
lwong cao, gdbm: TCVN 141:2008, Xi ming - Phuwong phéap phén tich
héa hoc; TCVN 11568:20116, Xi 16 cao nghién min ding cho bé tong
va vita; TCVN 8827:2011, Phu gia khoang hoat tinh cao dung cho bé
tong va vita — Silica Fume; ASTM C136 Phuong phap phén tich thanh
phén hat cta cbt liéu; ASTM C33, Tiéu chuin ky thuat cbt lidu cho bé
téng; ASTM C29, Xac dinh khéi Ivgng thé tich va do héng gitta cac hat
cbt liéu; ASTM C128, Xac dinh khéi lvgng riéng va d6 hut nude cta
cbt litu; TCVN 7572-1+20:2006, Cot liéu cho bé téng va vita —
Phuwong phap thi. Cudng do chiu nén ctia cac miu bé téng tiy 1én chit
lugng cao duge xac dinh & cac tudi 3, 7, 28 va 56 ngay theo TCVN
3118-1993.

Céc chi tiéu d6 chay loang t500 kiém tra trén bd con chudn; kiém
tra d6 nhét thong qua phéu V; Kiém tra kha ning chay qua khe hé cua
hén hop BTTLCLC théng qua hdp L va vong J; kha ning chéng phén

ting ctia hdn hgp BTTLCLC théng qua sang 5mm (4,75mm) dugc sit
dung dé d4nh gi4 tinh coéng tic ctia hén hop BTTLCLC theo TCVN
12209:2018, Bé téng tu 1én — Yéu ciu ki thuat va phuong phéap thi.

3. Két qua nghién ctu va thao luan
3.1. Anh hueéng clia wong XLCNM dén litong bdo hod phu gia siéu déo

Lugng bdao hoa phu gia siéu déo (BHPGSD) ctia hdén hop
BTTLCLC dugc xac dinh bing phuong phap dé chay loang 16n nhét.
BHPGSD 1 lvgng diing phu gia ma cho hén hgp BTTLCLC c¢6 d chay
loang 16n nhét. Khi ting lwgng phu gia 16n hon BHPGSD thi d¢ chay
loang khong ting va c6 thé xay ra hién twong tach nudc-qud bio hoa
phu gia.

Trong nghién cifu nay, hén hop BTTLCLC dugc ché tao véi
lvong ding PGSD ting din tit: 0,60 - 1,45 % theo khéi lwgng, véi
buée nhay 14 0,05 %. D chay loang ctia hdn hgp BTTLCLC dat tif 60-
80 cm. Lugng bdo hoa phu gia siéu déo ctia cic cip phdi hdn hop
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BTTLCLC v&i ham lugng XLCNM 0 %; 10 %; 20 %; 30 %; 40 % va
50 % duwgc thé hién qua bidu dd dwsi day.

1.60
1.40
1.20
_ L00
7
; 0.80
= 060
0.40
0,20
0.00
0% 10% 20% 30% 40% 50%

Xi 16 cao nghiéu ngn (%)
Hinh 4. Anh huéng XLCNM dén lugng BHPGSD
ctia hén hgp BTTLCLC.

Duwa vao két qua thi nghiém ta thdy lwgng BHPGSD & cip phéi
diing 0 % XLCNM 14 cao nhét va lwgng BHPGSD & c4p phéi diing 50%
XLCNM la thap nhéit. Ting luwong ding XLCNM lam giam lugng
BHPGSD ctia hén hop bé tong trong khi vAn dam bao d6 chay loang
tdt. So v&i xi ming, XLCNM c6 lugng cin nuée thap hon, do vay khi
thay thé xi ming biing XLCNM c6 thé 1am giam lwgng ding PGSD dé
dat duoc tinh cong tic xac dinh [8].

3.2, Anh huéng clia XLCNM dén khd ndng dién ddy
Kha ning dién diy cta hén hgp BTTLCLC duge dénh gid thong
qua d6 chay loang, thit theo con do sut tiéu chudn. D6 chay loang clia

hén hop BTTLCLC v&i ham Itgng 0 %; 10 %; 20 %; 30 %; 40 % va
50 % XLCNM & 15, 75 va 120 phiit dwgc thé hién qua biéu dd dvéi day.

%

10% 50

Wtl5 W75 w20

6 ‘
71
72
70 ‘
68 [ ‘
66 ‘
64 ‘
62 ‘
0% 10% 20% 30%

Xi 16 cao nghién min (%)

D5 chay loang (cm)

Hinh 5. Anh huéng ctia XLCNM dén d6 chay loang theo th&i gian.

Nhin vao biéu dd c6 thé thay, khi diing 0 %, 10 % XLCNM thi d6
chay loang tai thoi diém 15 phiit (t157) rét thip (70-72)cm, nhung sau
120 phut (t1207) d6 chay loang giam con 69 cm. Khi diing 20 %, 30

% va 40 % XLCNM, do chay loang ctia hdn hop bé téng 16n hon (77-
80)cm, va gin nhu khong suy giam sau 120 phit (t1207). Qua dé6, c6
thé thy khi ding 20 %, 30 % va 40 % XLCNM thi hén hop BTTLCLC
dat dugce tinh chit tét nhit nhu: Pat duge d6 chay loang cao nhét, duy
tri d6 chay loang 1au dai hon khi gitt nguyén ty 1&é N/CKD. Cht y, khi
diing 50 % XLCNM thi d6 chay loang giam rit nhanh & thoi diém
t120". Qua d6, c6 thé thiy khi ding 50% XLCNM thi tinh chét ctia hén
hop BTTLCLC thay ddi rit 16n. Vay, khi ding 16n hon 50 % XLCNM
thi cin phai tién hanh tron thi nghiém trong phong truée.

3.3. Anh huéng ciia XLCNM dén do nhét

Po nhét cta hén hgp BTTLCLC duge danh gia thong qua thoi
gian chay phéu V va thi gian chay T500 theo cén do sut tiéu chuén.
Thoi gian chdy qua phéu V va thoi gian chay T500 ctia hén hop
BTTLCLC v&i ham lugng 0 %; 10 %; 20 %; 30 %; 40 % va 50 %
XLCNM §& 15, 75 phiit dige thé hién trong biéu dd duéi day.

10% 20% 30% 40% 50%

0%
Xi 16 cao nghién min (%)

Hinh 6. Anh huéng ctia XLCNM dén d6 nhét
théng qua thdi gian chay phéu V.
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Hinh 7. Biéu dd anh hwéng ctia XLCNM dén d6 nhét
thong qua thaoi gian T500.
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C6 thé thiy, ting ham lwong XLCNM tit 0-30 % lam giam déng
ké thoi gian chay phéu V va T500. Tuy nhién khi ting ham lwgng
XLCNM ti 40-50 % thi lam ting ddng ké thoi gian chay phéu V va
T500, ké ca & thoi gian 15 va 75 phit sau khi bit diu nhao trén. Do
vay, v&i N/CKD = 0,26, hén hgp BTTLCLC c6 thdi gian chay phéu V
va T500 nho nhét, titc 1a d6 nhét thip nhit & 30 % XLCNM. Két qua
ndy ciing twong thich véi két qua d6 chay loang phia trén ctia hdn
hgp BTLCLC v&i 30 % XLCNM.

3.4. Anh huéng ctia XLCNM dén khd ndng chdy qua

Kha ning chay qua ctia hdn hop BTTLCLC duge danh gia thong
qua hiéu sb d6 chay loang ¢6 va khéng c6 vong J (J-ring). P6 chay
loang (khéng va c6 vong J) cta hén hgp bé tong BTTLCLC véi ham
lwgng 0 %; 10 %; 20 %; 30 %; 40 % va 50 % XLCNM dugc trinh bay
trong hinh duéi day.

80
mtl5' - Chayloangltlﬁ Vong] 78
78

76
74
72
70
68
66
64
62
60

10% 20% 40% 50%
? Xilécao ng,hlen mm (°/)

Do chay loang (cm)

Hinh 8. Anh huwong clia XLCNM dén d6 chay loang qua vong J.

Tit hinh trén, c6 thé thiy kha ning chay vieot qua cbt thép cia
hén hop BTTLCLC st dung 0-40 % XLCNM rét tét véi hiéu sé d6 chay
loang (c6 va khéng cé vong J) tit 10-30mm. V&i 30 % XLCNM hén
hop bé tong khong chi ¢6 db chay loang rét cao (76-78) cm ma con ¢
kha ning chay qua c6t thép rét cao. Tuy nhién, khi st dung 50 %
XLCNM thi d6 chay loang c6 vong J giam xubng nhiéu tit 76 cm xudng
68 cm. Pidu nay thé hién kha ning chay qua cbt thép clia hén hop bi
giam khi tdng ham lwgng XLCNM.

3.5. Anh hiréng ciia XLCNM dén khd ndng chdng phan ting

Kha ning chéng phén ctia hdn hgp BTTLCLC dugce danh gia théng
qua phuong phép sang, bing cich xac dinh lwgng hdn hop BTTL chay
lot sang 5 mm (4,75mm). Néu hdn hop BTTL c6 d6 chéng phan ting
kém, thi hd hodic vita dé& dang chay qua sang. Vi thé, luong lot sang
duge ding dé danh gid kha niang chéng phén ting ctia hén hop BTTL.
Lugng lot sang ctia hén hop bé téng BTTLCLC v&i ham lugng 0 %;
10 %; 20 %; 30 %; 40 % va 50 % XLCNM sau 15 va 75 phit dugce
trinh bay trong hinh duéi day.
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Hinh 9. Anh hiéng ctia XLCNM dén kha ning chéng phan tAng
ctia hdn hop bé tong.

Tit hinh trén, c6 thé thiy khi ting ham lwgng XLCNM tit 0-30 %
lam giam dang lwong lot sang, tic 13 ting kha ning chéng phéan ting
clia hén hop bé tong, ké ca & thoi gian 15 va 75 phit sau khi bit diu
nhao trén. Tuy nhién, khi ting ham lugng XLCNM tir 40-50 % lam
ting dang k& lwong lot sang dic biét sau 15 phiit nhio tron. Do viy,
¢6 thé néi véi N/CKD = 0,26, hdn hgp BTTLCLC c6 lugng lot sang nhé
nhét, tic 12 kha ning chdng phén ting tét nhét & 30 % XLCNM. Két qua
ndy ciing twong thich véi két qua do chay loang, 6 nhét va kha ning
chay qua cbt thép & phia trén ctia hdn hgp BTLCLC v&i 30 % XLCNM.

4. Két luan

Trén co s& phan tich danh gid cac két qua thwc nghiém trong
nghién cttu nay, mét s két luan c6 thé dwa ra nhu sau:

- Tang lugng dung XLCNM (0-50 %) lam giam lwgng BHPGSD (1,45 -
0,65) % ctia hdn hgp BTTLCLC trong khi vin dam bao d6 chay
loang t6t.

- Téng lugng ding XLCNM tit 0-30 % lam téng d6 chay loang, tuy
nhién, khi tang lugng ding XLCNM tit 40-50 % lam giam do chay
loang ctia hdn hop bé tdng sau 15, 75 va 120 phit nhao trén. Hén
hop bé tong véi 30 % XLCNM c6 d6 chay loang 16n nhét (80 cm)
sau 120 phit.

- Tang lugng diung XLCNM tit 0-30 % lam giam d§ nhét, ting kha
ning chay qua va kha ning chéng phén ting, tuy nhién, khi ting
lvgng dung XLCNM tif 40-50 % lam téng d6 nhdt, giam kha néng
chay qua va kha ning chéng phan ting. Hon hop bé tong véi 30 %
XLCNM cé d6 nhét nho nhit va kha ning chay qua va kha ning
chéng phan ting t6t nhét.

- C6 thé st dung XLCNM véi ham lugng 0-50 % nhu phu gia
khoédng dung trong hén hop BTTLCLC c6 tinh cong tic tbt. Vi ty
lé N/CKD = 0,26 thi 30 % XLCNM tinh cdéng tic ctia hén hop
BTTLCLC t6t nhét.
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