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Tém tit: Nhu cau cieng héa mdt duong giao thong néng thén (GTNT) tinh Pck Néong rat lom do
mdt dwong dat chiém khodng 28% so voi toan b cdc loai duong giao théng. Tan dung xi ddy
nha may nhiét dién dia phwong thay thé vit liéu truyén thong trong xay dung dwong GTNT, dam
bao do ben glam gia thanh, glam tac hai méi truong va phat trién mang luéi d‘u(mg GTNT la
nhu cdu cdp thiét tai tinh Pak Néng; dong thoi ciing la xu hudng phat trién kinh té tuan hoan
hién nay. Bai bdo trinh bay két qua nghién civu va céng trinh thi diém sir dung xi day Nha mdy
Nhiét dién thuéc Nha méy Alumin Nhin Co Pak Néng lam dwong bé téng xi mang. Két qua thi
nghiém cuong dé nén, kéo va mé dun dan héi ciia mau diic va mau khoan bé tong mdt dwong sau
thi céng cho thdy bé tong sir dung xi day dam bao yéu cau kj thudt lam két cdu dwong GTNT.

Tir khéa: Puong giao théng néng thén, xi ddy, bé téng xi day, kinh té tuan hoan.

Summary: Dak Nong province is urgently in an increased demand for hardening of rural soil
roadbed construction (RSRC) which accounts for about 28% of the total types of roads in the
province. A possible solution to the hardening of RSRC is to take advantage of the bottom slag
from local coal-based thermal power plants to replace the traditional construction materials of
rural roads. This solution may ensure durability, reduce costs and environmental harm, and
promote the development of rural road network in Dak Nong province. Reused bottom slag
nowadays also is a trend of circular economy. This article presents significant results and pilot
projects using the bottom slag of the thermal power plant of Nhan Co Dak Nong alumina plant
to construct cement concrete roads. The results of compression, tensile strength and elastic
modulus tests of castings and drilling samples of pavement structure layers after construction
ensured the technical requirements for the construction of rural roads.

Keywords: Rural road, bottom slag, bottom slag concrete, circular economy.

1. PAT VAN PE

Hé thong dU:O'ng giao thon nong thon (GTNT)
dong vai tro rat quan trong trong sy phat trién
kinh té xa hoi, trong cong nghiép hoa san xuét,
thu hoach, ché bién, tiéu thu san phém va co
gi6i hoa san xuat ndng nghiép [1], [2]. Tai Dak
Nong, toan tinh c6 5326 km dudng trong do:
tinh 10 226 km; huyén 10 650 km; dudong do6 thi
297 km; duong chuyén dung 58 km; duong

GTNT 3153 km (Hinh 1 va Hinh 2). Trong do,
mit duong chua duoc cing hoa chiém ty 18
kha 16n, khoang 28%. Hé théng dudng giao
thong trén dia ban tinh ik Néong chu yéu cit
qua vo phong hoa cia d4 bazan, 13 loai dit
duoc xép vao loai dit co tinh chit Dia chét
cong trinh dac bi¢t do ham luong hat sét, bui
cao, tinh déo 16n, khdi lwong thé tich khd nho,
c6 tir tinh, kho dim chat, dic biét c6 do tan rd
cao khi gdp nudc [3]. Vao mua mua, dudi tac
dong cua luong mua tap trung 16n dit bi bio
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hoa nudc lam suy giam kha ndng chiu tai,
tang kha nang bién dang ctia nén, dan téi pha
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hoai két cAu mit va nén duong, ngoai ra giy
x01 mat duong nghi€ém trong, dic biét ddi voi
duong dat chua duogc cimg hoéa. Vi vay, nhu
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Hinh I: Biéu do ty I¢ cac logi duong bo
tinh Ddik Nong

Trén dia ban tinh Dak Nong c6 nha may nhiét
dién thudc nha may alumin Nhan Co hoat dong
v6i cong suit 30 MW sir dung nguyén liéu dot
14 than cam va than cuc. D& nha may alumin
Nhan Co hoat dong vé6i cong suét 1a 650.000
tAn alumin/nim can lugng than cam 1a 280.000
tAn va 96.000 tan than cuc, do vay luong tro
bay va xi day 1o phat thai hang nam khoang
120,240 tan. Hién nay, luong xi day 10 thai ra tir
nha may mot phan dang duogc sir dung lam gach
khong nung, tro bay dugc thu gom tai cac bai
d6 thai, v.v... lugng tiéu thy it lwong du thira
16m, néu khong c6 giai phap tan dung cac ngudn
xi ddy ndy, trong twong lai can mé rong bai d6
thai va kém theo d6 13 ngudn kinh phi 1on dé
bao v¢é moi trudong. Do do, nghién clru cac giai
phép khoa hoc cong nghé sir dung xi day trong
xdy dung cO ¥ nghia 16n, s& han ché str dung
ngudn nguyén vat lidu xay dung tu nhién, giam
thiéu tic dong moi trudng, thu hep kho bai chira
chit thai, giam chi phi xay dung, thuc day xay
dung co ban dé phat trién kinh té trong ving.
Bai bao nay gioi thiéu két qua nghién ciru va
{mg dung tro bay thay thé mot phan xi ming va
xi day thay thé vét liéu truyén thong cat, d4, xi
ming dé xay dung két cau duong GTNT trén
dia ban tinh Dak Nong,

cdu cimg héa mit dudng GTNT tinh Pik
Néng ciing nhu khu vuc Tdy Nguyén la réat
can thiét.

Hinh 2: Biéu do ty I¢ cac loai két ciu
mat dwong tinh Pak Nong

2. VAT LIEU NGHIEN CUU

2.1. Panh gia kha nang sir dung xi day lam
c6t liéu cho bé tong

Hinh 3: Khao sdt thanh phan hat xi day tai
cong ty Co phan cong nghiép Ddak Nong

Xi day 10 phat thai cia nha may dugc thu gom
va tap két tai cAc bai thai, két qua diéu tra khao
sat thyc té tai hién truong cho thiy duong kinh
c& hat (D) cua xi ddy phan bd tr D > 20 mm
dén D < 0.14 mm, mdt sd hinh anh phan loai
cac nhom hat xi day tai cong ty C6 phan cong
nghiép Dak Nong, Hinh 3. Nhu vay, theo tiéu
chudn TCVN 7570: 2006, dua vao duong kinh
hat D = 5mm c6 thé phan xi d4y 16 ra thanh hai
nhém, nhém xi hat thd (D > 5 mm) va nhém xi
hat min (D <5 mm). Trong nghién clru nay, xi
hat thé s& dugc thi nghiém dé danh gia kha
nang thay thé cdt liéu da dam, xi hat min dwoc
thi nghiém dé danh gia kha ning thay cat,
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dung 1am c6t li¢u trong bé tong.

Danh gia kha nang sir dung xi ddy lam c6t liéu
cho bé tong duoc thuc hién tai phong Nghién
ctru vat liéu - Vién Thuy cong, cac chi tiéu thi
nghiém dugc tién hanh theo tiéu chudn TCVN
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7572: 2006 va danh gia theo yéu cau ky thuat
theo tiéu chuan TCVN 7570: 2006. Két qua thi
nghiém xi hat nho, dugc thé hién trong Bang
3, thanh phan hat xem Bang 4.

Bang 3: Mot sb chi tiéu ciia xi hat nhé

TT | Chi ti€u thi nghiém Pon vi Kétqua | Yéucau | Phwong phap thir
1 Khdi hrong riéng g/cm’ 2,55 - TCVN7572-4:2006
2 | Khéi lugng thé tich xdp kg/m? 1310 TCVN7572-6:2006
3 | M6 dun do 16n - 2,7 > TCVN7572-2:2006
4 | Ham luong bun, bui, sét % 1,6 <3 TCVN7572-8:2006
5 | Ham luong hat 16n hon 5 % 0,0 - TCVN7572-2:2006
6 | Thanh phan hat - TCVN7572-2:2006
Bang 4: Thanh phan hat ciia xi hat nho
o | Kich thude Luong sot trén timg sang | Luogng sot tich Yéu ciu, TCVN
10 sang, mm g % liy % 7570: 2006, %
1 5 0 0 0 -
2 2,5 154 15,4 15,4 0+20
3 1,25 229 22,9 38,3 15+ 45
4 0,63 196 19,6 57,9 35+70
5 0,315 163 16,3 74,2 65 = 90
6 0,14 143 14,3 88,5 90 + 100
7 Day 115 11,5 100 -
8 K;(:uh:ﬁg 1000 100 (Khbi lugng mau thir cho cét lidu nhé)

Két qua phan tich thanh hat va mé dun d6 16n
cho thay, phan xi min twong duong vdi cat hat
thd, hau hét cac chi tiéu déu dam bao lam cbt
litu dé ché tao bé tong, ngoai trur lugng lot
sang 0,14 16n hon yéu cau ki thuat. Nhu vay,

néu loai bo mot phﬁn nhom hat c6 duong kinh
< 0,14 mm thi xi min c6 thé thay thé cho cat
lam c6t 1iéu nho trong bé tong.

Két qua thi nghiém xi hat thd dugc thé hién
trong Bang 5, thanh phan hat xem Bang 6.

Bang 5: Két qua thi nghiém xi hat th

TT Chi ti€u thi nghiém Ponvi |Kétqua | Yéucau | Phwong phap thir
Khdi hrong riéng g/em’ 2,55 - TCVN7572-4:2006
2 | Khdi lugng thé tichxép | kg/m’ 13,6 - TCVN7572-6:2006
3 | Ham lugng bun, bui ban % 0,4 2 TCVN7572-8:2006
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TT Chi ti€u thi nghiém Ponvi |Kétqua | Yéucau | Phwong phap thi
Cuong d6 nén dép % 36,3 - TCVN7572-11:2006
Heé s6 hoa mém - 0,78 - TCVN7572-11:2006
Thanh phan hat TCVN7572-2:2006

Két qua thi nghiém cho thay, thanh phan hat
va ham lugng bui bun sét ctua xi day 10 hat tho
dap Gmg dugc yéu cau ki thuat lam cbt liéu thd
cho bé téng. Cudng d6 nén dap 36,3% quy vé

mac da dam la 30 MPa, theo TCVN 7570:
2006 yéu cau phai > 1,5 lan cudng do bé tong
ché tao, vi vay chi phu hop dé ché tao bé tong
c6 cuong do nén tudi 28 ngay dudi 20 MPa.

Bang 6: Thanh phan hat ciia xi hat tho

T Kich thudc 16 sang Luong sot trén tung sang | Luong s6t | Yéu ciu, TCVN
mm g % tich [y, % | 7570: 2006, %
1 40 0,0 0,0 0,0 0,0
2 20 112 1,1 1,1 0-+10
3 10 3680 36,8 37,9 40+ 70
4 5 5994 59,94 97,9 90 + 100
5 bay 214 2,14 100,0 -
6 Khéi lwgng méu 10000,0 100 Khoi lugng méu thir cho cot
liéu Dyax = 20 mm

2.2. Thiét ké cAp phoi bé tong

Dua trén két qua phan tich vat liéu dau vao &
phan trén tién hanh thiét ké cac cip phdi bé
tong mac 200 cho cac doan duong thir nghi¢m,
véi cac thanh phﬁn vat liéu khac nhau. Cac cép
phdi 1an luot duge thiét ké nhu sau: Cap phdi
1 - xi hat min thay cat: P4 dam 1x2 + xi hat

min + xi ming; Cip phdi 2 - xi hat thd thay
mot phﬁn da dam, xi hat min thay cat: Pa dam
1x2 + xi hat thd + xi hat min + xi mang; Cép
phdi 3 - bé tong truyén thong, doan ddi ching:
Pa dam 1x2 + cat vang + xi mang, két qua
thiét ké cap phdi bé tong duoc thé hién nhu
Bang 7.

Bang 7: Thiét ké cap phdi bé tong

Cot lisumin | Cotliéuthd | Cuong do nén i‘i
Xi -
A 5 k k MPa
TT CaR ming Tro | Nudc g g cm
phoi bay kg
kg Hat | Hat Hat ba 7 28
min | trung | tho I1x2 | ngay | ngay
1 | CPl1 | 353 231 690 1030 | 159 | 224 6
2 | CP2 | 414 257 335 566 679 17.4 | 23.7 4
3 | CP3 | 379 213 | (cat vang) 726 1050 | 16.6 | 23.5 5
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3. MO HINH THU NGHIEM DPUONG BE
TONG Xi PAY

3.1. Giéi thi¢u mé hinh thir nghiém
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B¢ tong M200, day 20 cm
Nén, mat duong cil

Hinh 4: Mt cdt ngang dweong thir nghiém

Puong thir nghiém bé tong xi day 1a tuyén
duong vao nha may xut 1y réc tai xa Pao
Nghia, huyén Pik R’Lip c6 tong chiéu dai
240 m. Puong 1a dat ty nhién, phuong tién
qua lai hang ngay cha yéu 1a xe chd rac vao
nha mdy, ngoai ra vao mua thu hoach con céc
phuong tién khac nhu may cay, xe tai trong
16n v.v... chd néng san. Pudng dugc thiét ké
voi téng chiéu dai 240 m, rong 3 m, hai bén 18

[ KHOAHGC
rong 0.5 m, két cu mit duong 1a bé tong
M200, chiéu day 20 cm [3] v6i 03 cdp phdi
khac nhau: CP1: D4 dam 1x2 + xi hat min +
xi mang; CP2: b4 dam 1x2 + xi hat tho + xi
hat min + xi mang; CP3: P4 dam 1x2 + cat
vang + xi ming. Mit cit ngang dudng thir
nghiém, Hinh 4.

3.2. Trinh tu thi cong

Trinh ty thi cong duong bé tong xi day dugc
thuc hién cic budc nhu sau: 1) Tao phing
mit duong dat tu nhién bing may ui; 2) Lu
1én nén béng may lu dat do chat, K> 0,9 dam
bao E 3 50 MPa, CBR * 6%; 3) Phu ni 16ng bé
mit nén duong; 4) Lip dung van khudn; 5)
Pd bé tong mat duong; 6) Pam, san gat va
tao phang bé mat; 7) Cit khe co gidn, d6 diy
khe bang nhua mattic; 8) Bao dudng bé tong,
dam bao bé tong khong bi nut; 9) Kiém tra va
nghiém thu. Mot s6 hinh anh thi cong mo
hinh thir nghi€ém, Hinh 5.

Hinh 5: Mt s6 hinh dnh thi cong mé hinh thir nghiém. a) Lu phang bé mdt nén dwong;

b) Trdi nilon, ldp vdn khuén; c) Bam, san gat va tao phang bé mdt

3.3. Panh gia chit lrgng thi cong duwong
3.3.1. Chat lwong lu nén nén dwong

Kiém tra chét lugng lu nén nén duong bang
phuong phap thi nghi¢ém Clegg Impact Soil
Tester (goi tat 1a CIV) duoc 4p dung rong
rii trén thé gidi voi chi phi thap va thoi gian
thi nghiém nhanh chong [4, 5]. Két qua thi

nghiém CIV duoc quy ddi ra sitc chiu tai
California (CBR) theo cdng thic (1) cua
Clegg (1980) [4]. Hinh anh thi nghiém CIV
tai hién truong, Hinh 6 va két qua thi nghi¢m
CIV va gia tri CBR quy ddi dugc thé hién
trong Hinh 7.

CBR= 0,07(CIV)> (1)
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Hinh 6: Kiém tra chat liwong nén duong.
a) Pao ho kich thude 30x30x20 cm; b) Thi nghiém CIV
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Hinh 7: Kiém tra chat lwong nén dwong.
a) Két qua thi nghiém CIV; b) Két qua CBR quy doi

Két qua quy doi tir CIV sang CBR cho thiy
chit luong nén dudng dam bao yéu ciu k¥
thuat CBRy = 26% > [CBR] = 6%. Chat lugng
nén dudng bén phai tot hon bén trai, phan giira
nén dudng khong thay doi nhiéu theo toan
tuyén. Chi s6 CBR & d6 su 20 cm co gia tri
nho hon va bién ddi twong dong so véi gia tri
CBR ciia phan giira nén duong.

3.3.2. Chat heong thi céng bé tong
Danh gia chat lwvong thi cong dudng bing bé

tong xi ddy nhom nghién ctru da tién hanh dac
mAu tru va mau lap phuong dong thoi véi qua
trinh thi cong tai hién truong (Hinh 8a) va
khoan l4y 15i sau khi thi cong xong sau 28
ngdy tudi (Hinh 8b). Cac miu duoc thi nghiém
tai phong Nghién ctru vat liéu - Vién Thuy
cong dé thi nghiém xac dinh cuong d6 khang
nén, kéo va mod dun dan hdi cua bé tong xi day
[6], [7], [8], [9]. Két qua thi nghiém dugc thé
hién nhu Hinh 9, Hinh 10, Hinh 11. Mdt sb
hinh anh thi nghi¢m Hinh 12.

Hinh 8: Ldy mdu hién truong.
a) mau duc trong khi thi cong; b) mau khoan sau thi cong 28 ngay.
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Hinh 11: M6 dun dan héi

Két qua thi nghiém cuong d6 nén, kéo va mod
dun dan hdi cia cac cip phdi bé tong xi day
khéc nhau &p dung cho cac doan 1 va 2 so voi
cap phdi bé tong truyén thong thiy ring cip
phéi cua doan 1 va doan 2 dat yéu cau M200.
CPl va CP2 thod min diéu kién lam mat
dudng bé tong cip B theo Quyét dinh s
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Hinh 10: Cuong do chiu kéo cua mau dic
va mau khoan

Hinh 12: Thi nghiém nén madu

1444/QD-UBND tinh Dk Nong [10] hozc lam
16p mong dudi midt duong bé tong nhua theo
tiéu chuan Ao duong cimg dudng 6 to [11].
Sau khi thi cong xong moé hinh thtr nghiém
duong GTNT su dung bé tong xi day cac So,
Ban nganh dia phuong d3 xudng kiém tra danh
giad mo hinh duong. Hinh 13.

Hinh 13: Kiém tra danh gid hién truong.
a) Poan kiém tra danh gid sau khi thi céng xong;
b) Doan kiem tra danh gia sau khi thi cong xong 5 thdng.

TAP CHi KHOA HOC VA CONG NGHE THUY LOISO 57-2019 45



|  KHOAHQC

CONG NGHE

4. KET LUAN

Bai bao trinh bay két qua thi nghiém va cong
trinh thi diém str dung xi ddy Nha may Nhiét
dién thudoc Nha may Alumin Nhian Co Dik
Nong lam dudng bé tong xi ming, mot sb két
luan nhu sau:

- Xi day tr Nha may Nhiét dién thudc Nha
may Alumin Nhan Co Dik Néng can dugc sang
phén loai thanh phan hat truc khi ¢6 thé dung
dé thay thé vat lidu truyén thong nhu cat, da
trong vira va bé tong. Can phai loai bd nhom hat
c6 duong kinh < 0,14 mm dé xi min ¢6 thé thay
thé cho cat lam cbt liéu nho trong bé tong.

- Xi hat min c6 thé thay thé dugc cat dung
trong vita va bé tong. Doi v6i mac bé tong nho
hon hoac bﬁng M200, xi hat min thay thé dugc
100% cét, xi hat thd c6 thé thay thé t6i da 30%
da 1x2. Tuy vay vi xi day c6 tinh hat nudc cao
hon ¢t liéu truyén thong, luong xi ming va
nude dung cho bé tong tro day nhiéu hon bé
tong truyén théng. Xi hat tho chi dam bao
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cuong do dé lam cbt liéu thay thé da 1x2 dbi
v&1 mac bé tong khong 16n hon M200.
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theo tiéu chudn Ao dudng cimg dudng 6 t6.
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