149
TAP CHi KHOA HOC CONG NGHE GIAO THONG VAN TAI SO 27+28 — 05/2018

NGHIEN CUU SU DUNG XI THEP TAI CHE
LAM LOP MONG PUONG O TO

STUDY ON USING RECYCLE STEEL SLAG FOR
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Tém tit: B&o céo nay trinh bay van tat két qua nghién cuu vé dac tinh cia xi thép sau khi tai ché
tir san pham thai cua cac nha may luyen phoi thép khu vuc Ba Ria Viing Tau (BRVT). Cac dac tinh cua
Xi thép duoc khao sat la nhing chi tiéu co Iy, yéu cau ky thudt ddc trung doi véi vat ligu lam cot ligu
trong xay dung dwong 0 t0 hién nay. Bao cdo ciing trinh bay ket qua thu: nghiém cua mgt dogn dwong
ding xi thép thay the cap phoi da dam dé lam 16p mong duong tai tinh Ba Ria Viing Tau. Ngodi ra,
nghién ciru budc dau dwa ra nhimg khuyen cao, ton tai va bi¢n phap cai thign mét so chi tiéu ky thuat
cua xi thép nham nang cao hiéu qua khi si dung lam mong dwong 0 t0.
Tir khéa: Xi thép; tai ché; chi tiéu co Iy; thanh phan héa hoc.
Chi sé phan logi: 2.3
Abstract: This article show the results of properties of recycling steel slag from steel manuefactory
in Ba Ria VVung Tau province. These are physical and mechanical properties, specification of materials
for road construction and field experiments on subbase road using steel slag in Ba Ria Vung Tau.
Moreover, the research also offer some methods how to improve steel slag properties and increase

quality of pavement sub-base using steel slag.
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1. Gi6i thiéu

Xi thép dugc hinh thanh nhu 1a mdt san
pham phuy ciia qué trinh san xut thép trong 10
dién hd quang, chiém khoang 10% san luong
thép [1]. Viéc nghién ctru dé tan dung xi thép
[2]-[5] lam vat liéu x@y dung c6 y nghia hon
nita la gop phan tich cyc vao viéc xti ly rac
thai rin cua nganh céng nghiép san xuat thép,
giam dién tich bai chira xi, giam thiéu luong
bui phét sinh, giam nguy co gay 6 nhiém moi
truong. Trong nghlen ciu nay, nhom tac gia
mong mudn cung cap céc théng tin vé dic tinh
cua Xxi thép khi dugc st dung lam 16p mong
duong 0 t6.

2. Cac dac tinh cia xi thép sau khi tai
ché tir san pham thai cia cac nha may luyén
phoi thép khu vuc BRVT

2.1. Ngudn goc cia cac miu xi thép
trong nghién ciu

Mau xi thép sau khi tai ché duoc lay tai
nha may san xuat vat liéu xay dung cua Cong
ty TNHH Vat Liéu Xanh (huyén Tan Thanh,
tinh Ba Ria Viing Tau) (Hinh 1). Bay la nha
may tai ché xi thép ¢ ngudn lay tir cac nha

may luyén phdi thép ¢ khu cong nghi¢p Phu
My nhu cac nha may thép Mién Nam, Pomina
2, Pomina 3, Bong Tién, Pha My, Fuco ...

Hinh 1. Ldy mau tai Céng ty TNHH Vit Liéu Xanh.

2.2.CA4c chi tiéu co' ly caa xi thép

Trong nghién ctru da tién hanh thi nghiém
xac dinh cac chi tiéu co 1y nhu khéi lugng
riéng; khéi luong thé tich & trang thai kho;
khéi luwong thé tich & trang bdo hoa; d6 hut
nude; khoi lwong thé tich xbp; do rdng giira
cac hat; ham lugng bui, bun, sét; d6 hao mon
khi va dap Los Angele; ham Iugng thoi det;
khéi luwong thé tich khd khi dam nén tiéu
chuin; do 4m ti wu khi ddm nén tiéu chuén;
d6 truong nd thé tich; st chiu tai CBR trong
phong; mé dun dan hoéi vat liéu; phan tich
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thanh phan hat. Thanh phan hda hoc cua xi
thép dugc phan tich danh gia qua cac chi tiéu
nhu ham luong Silic Oxit (Si02); ham luong
Nhom Oxit (Al203); ham luong Sat IIT Oxit
(Fe203); ham lugng Canxi Oxit (CaO); ham
lugng Magie Oxit (MgO); ham luong Sunphat,
Sunphit.

2.3. Phan tich, danh gia, nhan xét cac két
qua thi nghiém

Nghién ctu thuc hién véi sé mau trong

mot t6 mau chon la 10, két qua thi nghiém
dugc danh gia d6 chum theo cac tiéu chuan
twong ung. St dung phan mém théng ké
Minitab 18 danh gia lai s6 mau vai tiéu chuan
t-test, power=0.80 (hé s6 P tinh toan bang 1-
0.80=0.20) va muc y nghia a=0.05 nhu hinh
2.

Power Curve for 1-Sample t Test
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Hinh 2. Phan tich lua chon sé mau cho 1 t6 mau.

Loai bo s6 liéu ngoai lai va danh gia do
chum: D6 chum 1a muc d6 gan nhau gitra cac
két qua thir nghiém doc 1ap nhan duoc trong
diéu kién quy dinh. D6 chum thé hién chat
luong cong tac thi nghiém, dam bao co s&
khoa hoc dé phan tich dwa ra nhitng két luan
va kién nghi caa dé tai nghién ctu.

Sau khi cé két qua thi nghiém cac chi tiéu
co 1y, danh gié loai bo s6 liéu ngoai lai (outlier)
theo ASTM E178-2015, danh gia do chum
theo ASTM C670-2015 v&i gidi han chap
nhan duoc quy dinh cua cac tiéu chuan thi
nghiém twong tng. Tiéu chuan Grubbs duoc
st dung dé danh gia, loai bo s liéu ngoai lai
cua céc két qua thi nghiém. Déi vai mdi tiéu
chuan thi nghiém déu quy dinh d6 chum twong
rng. C4c tiéu chuan Viét Nam hién hanh chua
c6 chuan danh gia d6 chum nén sir dung céc

tiéu chuan AASHTO va ASTM. Nghién ctu
da tien hanh danh gia do chum cho tat ca cac
ket qua thi nghiém.

Céac két qua thi nghiém déu dam bao
khong c6 ngoai lai (sai so tho) va dam bao do
chum dé phan tich thong ké.

Thiét ké thuc nghiém va danh gia két
qua

Thiét ké thuc nghiém DoE (Design of
Experiments) va phan tich thong ké voi phan
mém Minitab 18 ¢ do tin cay 95%, muc y
nghia 0=5%. SO mau thi nghiém 10 mau/to
mau dam bao phat hién sai khac trong pham
vi+lo. Thiét ké thi nghiém tong quéat (General
full factorial design). Phan tich phuong sai
ANOVA va phén tich hau dinh phat hién sai
khac theo chuan Tukey.

Phan tich thong ké két qua thi nghiém

Trong nghién ctru da sir dung phan mém
Minitab18 phan tich két qua thi nghiém theo
trinh ty:

- Xéc dinh sy phi hop dang phan bo
chuan;

- Xac dinh muc y nghia 95%CI.

- Xéc dinh gi4 tri dic trung bang cong
thire Xdt = Xtb + K.S. V&i Xdt 1a gia tri dac
trung, Xtb 1a giad tr’i trung binh; S 1a @ léch
chuan; va K 1a h¢ so bang 1.645 voi do tin cay
95%. Tuy tung truong hop cu the ma lay dau
“+” hoac dau “-“ @€ dam bao an toan.

Nhan xét két qua thiét ké thuc nghiém
trong nghién ciu

Thiét ké thuc nghiém rd rang, chi tiét dam
bao danh gia thong ké. Két qua thi nghiém
dugc danh gia dam bao d6 chum, khéng cé gia
tri ngoai lai.

2.4. Cac dac tinh cua xi thép sau khi tai
che

Qua két qua nghién cau, xi thép tai ché tur
san pham thai tai cac nha may luyén phoi thep
o khu vuc BRVT, ¢6 cac dac diém duoc tong
hop theo bang 1 va bang 2:
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Bing 1. Tong hop cdc chi tiéu co ly ciia xi thép.

TT | Chi tiéu thi nghi¢m Ponvitinh | Ci :)‘Ilinthr““g }1‘1’1 llle;:‘
1 | Khéi luong riéng glem? 3.552 0.0913
2 | Khdi luong thé tich & trang thai kho glem? 3.285 0.0771
3 | Khéi lugng thé tich & trang bio hoa glem? 3.361 0.0771
4 | D6 hat nuée % 2.275 0.3561
5 | Khéi luong thé tich x6p Kg/m?3 1858.3 56.4
6 | Do rong giita cac hat % 48.28 242
7 | Ham luong bui, bun, sét % 0.953 0.443
8 | D6 hao mon khi va dép Los Angele % 21.36 0.971
9 | Ham luong thoi det % 1.00 0.45
10 | KLTT khé khi DPNTC glem? 2.458 0.038
11 | Do 4m t6i uu khi PNTC % 3.474 0.204
12 | Do truong nd thé tich % 0 -

13 | Stc chiu tai CBR trong phong % 96.96 10.824
14 | Mb dun dan hdi cua vt liéu MPa 248.2 30.24
Bing 2. Tong hop thanh phan héa hoc cia xi thép.

T Chi ti¢u thi nghi¢m Ponvitinh | Ci tbrlln rune Eﬁl'l‘;“nh
1 | Ham luong Silic Oxit (SiO2) % 16.416 1.824
2 | Ham luong Nhom Oxit (A1203) % 7.56 0.80
3 | Ham lugng Sét ITT Oxit (Fe203) % 35.46 1.30
4 Ham lugng Can xi Oxit (CaO) % 25.21 2.152
5 | Ham lugng Magie Oxit (MgO) % 6.692 2.76
6 Ham lwong sunphat, sunphit % 0.104 0.017

2.5. Nhan xét vé cac dic tinh cha xi thép
sau khi téi ché

- Xi thép c6 cé4c chi tieu vé khéi luogng
nang hon rat nhiéu so véi da cua khu vuc
DPong Nam B9, cu thé khéi luong riéng cua xi
thép khoang 3.55 g/cm®, khéi luong thé tich
x6p cua xi thép khoang 1858 kg/m?® [6];

- b6 hat nude cua xi thép I6n hon so vai
da;

- Néu tham chiéu theo tiéu chuan TCVN
8859-2011 “L6p méng cap phdi da dam trong
két cau 4o duong 6 to — vat liéu, thi cong va
nghiém”[7] thi céc chi tiéu cua xi thép dap ung
y&u cau k¥ thuat trong duong cap phdi da dam
loai 2;

- Do dac tinh cua xi thai va cong nghé tai
ché xi thép ¢ khu vuc BRVT hién tai, cip phdi
xi thép thiéu ham luong hat nho (<0.425mm)

nén khi thi cdng lu Ién kho dat @6 chat hon da
dam;

- V¢ dic tinh hda hoc: Néu tinh ty s6 Mo
theo GS.TS. Duong Hoc Hai [8] 1a ty sb giira
tong lugng CaO va MgO so Vvoi tong lugng
SiO2 va Al203 c6 trong xi, ¢c6 dugc Mo =
1,33, nén c6 thé nhan dinh xi thép & day co
tinh kiém, cé hoat tinh.

3. Két qua thir nghiém cia doan
dwong dung xi thép lam lép mong

3.1. Céc théng tin chung vé doan thir
nghiém

Poan dudng thir nghiém tir Km1+450 dén
Km1+510 trén Quéc 16 55 thugc tinh Ba Ria
Viing Tau. Pay la doan duong di qua khu vuc
trung tdm hanh chinh tinh BRVT. Quy mé mat
cit ngang duong gdm sau lan xe, moi bén c6
hai lan xe 6 t6 va mét lan xe may, giai phan
cach ¢ gitra rong 2 — 3m.
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Két cdu 4o dudng duoc thiét ké tir trén
xudng duéi theo trinh tu 1a 16p BTN hat min
day 4cm; BTN hat tho day day 6cm; cap phéi
d4 dam day trung binh 30cm; nén dat ddp bang
cap phdi soi do (Hinh 3).

Loai vitliéu |Chién day (cm) Két ciu do dwing
BTN min 4
BTN tho 6
CPBD 30
CPSD Eo
Hinh 3. Két cdu 40 dwong QL5S, triede khi
thur nghiém.

Sau mot thoi gian dua vao khai thac, dén
nam 2014 thi mat duong tai day bi hu hong,
xuat hién nhieu 6 ga (Hinh 4).

Hinh 4. Mat duong QL 55 bi hu hong trude khi béc
bo de thir nghiém.

Trinh tu thi cdng doan thur nghiém:

- Ca0 bdc bo toan bo két cau 4o duong cii
(gém BTN hat min; BTN hat tho; cip phdi da
dam) trén pham vi chiéu rong 6m va dai 60m
dén nén cap phdi soi do;

- Thi cdng tao mui luyén, hoan thién lai
nén cap phdi soi do theo cao do thiét ké cii va
tién hanh cac thi nghiém dé nghiém thu theo
yéu ciu quy dinh;

- Chia doan dwong dai 60m thanh hai
doan bang nhau (Hinh 5): M6t doan c6 16p
moéng lam bing CPPD loai 1 (day 33cm),
doan con lai c6 16p mong bang xi thép (day
33cm). Hai doan nay duogc thi cong, nghiém
thu hoan toan gidng nhau va tuan thu theo tiéu
chuan TCVN 8859-2011.

PHA D0 THF NGHEN

BIN CT BINCU

CPBDCT THAY THE LOP MONG BANG X1 CPEDCT

THEF
VSNV

NEN AP BAT CAPPROLSOIBO

Hinh 5. So hoa tric doc két cdu do duong
doan thir nghiém.

- Sau d6 tham lai 16p mit duong bang
BTN dat cao d6 cua mat duong cii (Hinh 6).

Hinh 6. Thi céng doan duong thir nghiém.
3.2. Két qia thi nghi¢ém danh gia chét
lwong doan thw nghiém sau khi thi cong,
nam 2014

3.2.1. Céc ndi dung kiém tra:
, Kiém tra mé dun dan hdi trén cac 16p két
cau (Hinh 7):
’ -’Nén dat CPSD sau khi cao boc cac 16p
ket cau bén trén;
- Méng dudng doan thay thé bang CPPD
loai 1;
- M6ng dudng doan thay thé bang vat lidu
Xi thép;
- Mat duong BTN mai tham lai trén lop
mong duoc thay thé bang CPDD loai 1;
- Mat duong BTN in thém lai trén pham
vi 16p moéng dugc thay thé bang xi thép;
- Mat duong BTN hién tai xung quanh
pham vi doan thir nghiém.
Kiém tra do chat caa cac 16p mong:
- L6p méng duoc thay thé biang CPDD
loai 1;
- Lép méng duoc thay thé bang Xi thép:
Kiém tra do bang phang:
- Lép mong duoc thay thé bang CPPD
loai 1;
- Lép mong dugc thay thé bang Xi thép;
- Mat BTN sau khi thi cong hoan thién.
3.2.2. Két qua thir nghiém
M6 dun dan hoi trén céc 16p két cau:
) —’Nén dat CPSD sau khi cao boc cac 16p
két cau bén trén 1a 79.5 MPa;
- Méng duodng doan thay thé bang CPPD
loai 1 1a 192.5 MPa;
- Méng duong doan thay thé bang Xi thép
la 180.3 MPa;
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- Mat duong BTN méj thém lai trén pham
vi 16p mong duoc thay thé bang CPPD loai 1
|4 205.4 MPa;

- Mat duong BTN mai thém lai trén pham
vi l6p méng duoc thay thé bang xi thép la
198.6 MPa;

- Mat duong BTN hién tai xung quanh
pham vi doan thir nghiém la 201.7 MPa.

Do chat cua cac 16p mong:

- Lép méng duoc thay thé bing CPPD
loai 112 0.99;

- Lép mong duoc thay thé bang xi thép 1a
0.95.

Do bang phang:

- Lép méng duoc thay thé bang CPPD
loai 1: Pat gidi han cho phép cua I6p mong
trén;

- Lép méng duoc thay thé bang xi thép:
dat giai han cho phép cua Iop méng trén;

- Mat BTN: Pat gidi han cho phép.

3.3. Két qua thi nghiém danh gia chat
lwgng doan thi nghiém sau khi dwa vao
khai thac sir dung dugc 4 nam

Sau 4 nam thi cong doan thtr nghiém,
nh()m’téc gia da tién hanh do dac khao sét lai,
cac ket qua thi nghiém nhu sau:

tra dpan du"ong thur nghiém sau khi dua
vao khai thac 4 nam.

M6 dun dan hdi trén cac 16p két cau (hinh
8):

- Mat duong BTN méj thém lai trén pham
Vi [6p mong duoc thay thé bang CPPD loai 1
14 200.2 MPa;

- Mat duong BTN mai thém lai trén pham
vi l6p méng duoc thay thé bang xi thép la
210.8 MPag;

- Mat duong BTN hién tai xung quanh
pham vi doan thir nghiém la 193.5 MPa.

Do bang phang:

- Mat BTN trén I6p mong dugc thay thé
bang CPPD loai 1: Pat gidi han cho phép;

- Mat BTN trén I6p mong duoc thay thé
bang xi thép: dat gigi han cho phép;

- Mat BTN: Bat gigi han cho phép.

4. Két luan va huéng nghién ciru

4.1. Két luan

Qua nhitng phan tich tr két qua nghién
ctru ta co thé nhan dinh:

- Xi thép sau khi tai ché tir san pham thai
cua cac nha may luyén phoi thép khu vuc
BRVT c6 cac chi tiéu co 1y dap ung yéu cau
k¥ thuat twong duong cap phoi da dam loai 2
[2];

- Qua két qua khao sat, danh gia trén doan
duong thir nghiém dung xi thép thay thé cap
phdi da dam dé 1am lop mong cho thiy cuong
do mat duong dat cao, sau bdn nam khai thac
su dung chua c6 sy suy giam, mat duong dam
bao d6 bang phang, dap ing yéu cau khai théc;

- Tuy nhién, truée khi cd nhitng nghién
ctu dé cai thién mot so qhi tiéu ky thuat cua
Xi t’hép nhu moé dun dan hoi vat liéu, CBR, cap
phoi hat thi chi nén st dung xi thép lam 16p
mong dudi trong két cau ao duong 0 to.

4.2. Hwéng nghién ciu tiép theo

Pay 1a loai xi thép c6 tinh kiém, ¢d hoat
tinh, co thé tac dung hoa hoc véi chat kég dinh
v6 co & nhiét do binh thuong nén can co
nhitng nghién ctu dung giai phap xi thép gia
cb vé6i xi miang hodc voi dé phat huy nhiing
dac tinh cua xi.

C6 thé phoi tron xi thép voi céc loai vat
liu cé’thanh phan hat <0.425mm, nham cai
thién cap phoi hat cua xi thép, nang cao hiéu
qua khi lu lenQd
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