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NGHIEN CUU SUDUNG HON HOP DAT GIA CO BANG XI MANG
KET HQOP TRO BAY NHA MAY NHIET PIEN AN KHANH LAM AO
PUONG GIAO THONG NONG THON

Bui Truong Son'”,

Nguyén Thi Nu!, Nguyén Viin Hung!

Pham Thi Ngoc Ha', Phung Hiru Hai', Phan Ty Hwéng?
ITrudong Pai hoc M6 - Dia chét
2Trudng Pai hoc Kién trac Ha Noi
"Email: buitruongson@humg.edu.vn

Tém tit:

Bio céo trinh bay két qua nghién ctru sir dung hdn hop gia cb dét bing chat két dinh két hop tro bay nha may
nhiét dién An Khanh lam 16p 4o duong giao théng nong thon. Dt tai chd duoc tron véi 5% xi mang va 10, 15 va
20% tro bay. Hon hop duoc thi nghi¢m trong phong xic dinh cac chi tiéu k¥ thuat dap mg yéu cau cua 16p mong do
duong giao thong nong thon. Cac thi nghiém trong phong dugc thyc hién bao gom thi nghi¢ém dam nén tiéu chuén,
cuong do khang nén, cuong d6 khang uon khi ép ché, mé dun dan hdi, CBR. Két qua da chi ra co thé sur dung hén
hop gia cd Pét + 5% xi mang +10, 15, 20% tro bay dé 1am két cAu mong duong giao théng, trong d6 tdi uu nhat nén
sir dung 12 hon hop dat + 5% xi mang +10% tro bay. Két qua la co s dé st dung vat liéu tro bay nham giam thiéu
tac dong gay 6 nhiém moi trueong tir cac nha may nhiét dién trén dia ban tinh Thai Nguyén.

Tur khoa: Tro bay, dat, xi mang.
1. Pit véin dé

Trén thé gidi, tro xi nha may nhiét dién d6t than da
va dang dugc nghién ciru trong nhidu linh wic.
American Coal Ash Association (2003), Behera (2010),
Revathi (2009) da nghién ctru sir dung tro bay trong 1inh
vuc giao théng. Bora va nnk (2010) da xac dinh chi s6
CBR va mé dun dan hdi cua hdn hop vat liéu hén hop
tai ché co tro bay lam mit dudng giao thong. Trong linh
vire cai tao dat, Ismaiel (2006), Edil va nnk (2006) da
nghién cru sir dung tro bay nhiét dién than trong viéc
cai tao dit hat min. Cac két qua nay da thé hién trién
vong st dung tro thai clia cac nha may nhiét dién than
trén thé gidi.

Tai Viét Nam, nhiét dién than da va dang dong vai
trd gop phin cung cdp ngudn dién ning cho dat nudc,
nhiéu nha may dd va dang xdy duyng méi nhu Na
Duong, An Khanh, Cao Ngan, Thai Binh, Vinh Tan,
Duyén Hai,... Tuy nhién, tro xi (gdm tro bay va tro day)
cac nha may nhiét dién co khéi lugng nhe, dé phét tan
v6i cac thanh phan kim loai gy mot loat cac van dé vé
6 nhiém moi truong dét, nudc va khong khi. Mt khac,
lugng tiéu thu cling rat kho khan. Do d6, viéc nghién
clru tai sir dung chiing 13 hét strc can thiét.

Mot s6 céc tac gia di nghién ctru tai st dung ngudn
tro xi nay. Bui Tudn Anh (2016) d3 nghién ctru va
khing dinh tro thai gia ¢ dt lam mong dudng 6 6, lam
vat lidu dip. Két qua ciing dugc tic gia minh chimg
bing doan thir nghiém tai hién truong. Chu Thi Hong
Nhan va nnk (2014) & cap dén sir dung tro bay trong
chp phdi da dam dé phi vira nhya ding cho duong giao

théng nong thén. Nguyén Manh Thity va nnk (2005) dé
cap dén kha ning cai tao d4t bang xi ming tro bay clia
nha may Holcim Viét Nam. Két qua cho théy khi gia cb
bing xi mang tro bay cac gia tri dic trung co hoc cua
dat gia ¢ nhu cudng doé chiu nén, cudong do6 ép ché va
mb dun dan hdi tang 1én dang ké, dap tmg dugc yéu ciu
vé chét luong vt liéu st dung lam két cAu 4o duong,
thay thé cho két ciu 4o duong tir d4 dim va dit soi do
truyén théng. Tro thai cdc nha may nhiét dién con duoc
nghién ciru dé tai st dung trong nhiéu linh vuc khac nhu
Hoang Minh Purc va nnk (2015) nghién clru viéc st
dung tro bay chua tuyén cia Nha may Nhiét dién Pha
Lai két hop voi phu gia siéu déo trong ché tao bé tong
d4m lan dung cho dudng giao thong. Pang Cong Hudng
(2017) @& cap gia cb dit bing tro bay Pong Triéu va tro
bay Cam Pha két hop voi xi ming bing thyc nghiém
trong phong va thir nghiém tai hién truong dé gia cb
than dé Hiru Pubng tinh Béc Ninh.

Nha may nhiét dién An Khanh, tinh Thai Nguyén
mdi nim thai ra hang niam khoang 150 nghin tdn/nim
hau nhu chua duoc tiéu thy, tro thai duoc chit déng tai
khu vic bai thai. Cac tro xi nay c6 thé giy mot loat cac
vén dé v& méi truong tai dia phuong.

Chinh vi vay, bao cdo nay dé cap dén:

- Tron tro bay voi xi mang va d4t tu nhién @& tao
hén hop dap tmg dugc cic yéu ciu ki thuat cua dudng
giao thong nong thon.

- Panh gia kha ning tai st dung ngudn tro bay nay.

Két qua nghién ciru gop phan giam thiéu lwong tro xi
cta nha méy, han ché gay 6 nhidm méi truong xung quanh.
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2. Cic tinh chit ciia tro bay, xi ming va dit nghién ctiru

Dbi tugng nghién ctru cia bao cdo 1a hdn hop gia cb
dat, tro bay két hop v6i xi mang. Hon hop gia ¢ can
dap tng dugc cac yéu cdu ky thuat theo tidu chuin
TCVN 10379:2014.

Tro bay dugc léy tai nha may Nhiét dién An Khanh,
tinh Thai Nguyén. Mau duoc ldy tai khu vyc bai thai
ciia nha may voi khédi luong khoang 200kg. Mau duoc
léy vé& dem x4c dinh thanh phﬁn hoa hoc, khoang vat va
c4c tinh chét k¥ thuat khac. Thi nghiém phén tich thanh
phﬁn hda hoc, khoang vat dugc thuc hién tai Trung tam
phan tich thi nghiém Dia chét thude Téng cuc Dia chit
va Khoang san Viét Nam. Céac tinh chat ky thuat cia
trong bay dugc thuc hién tai Phong thi nghiém DPia k¥
thudt cong trinh, LAS-XD 928 thugc B mon Dia cht
cong trinh, Truong Pai hoc Mé - Dia chét va Trung tdm
phan tich thi nghiém Dia chét thude Téng cuc Dia chét
va Khoang san Viét Nam. Két qua dugc trinh bay &
bang 1.

Bang 1. Thanh phén va tinh chdt ky thudt ciia tro bay, dat

TT Chi tiéu thi nghiém Tro bay bat
Luong mat khi
nung 12.11 3.82
SiO, 43.64 73.8
N Fe,03 8.71 491
Thanh ALO, 2005 | 11.56
1 phan hoa
hoc.% SO; 3.08 -
o CaO 4.32 0.23
MgO 1.05 0.63
K,0 2.27 1.82
Na,O 0.22 0.08
Mica 12-14
Pyrophyllit 4-6
\ Thach cao 14-16
1%?1}1 Thach anh 17-19
2 , Canxit -
khoang .
VALY% Go tlt' -
o Hé matit 15-17
Khoang vat Vo6 dinh
khac hinh
5 | Chi sb kiém, M, 0.08
=(CaO+MgO)/(S10,+AL05) ’
Chi s6 hoat
4 | tinh ALOS/ SiO, 0.46
S | Tylgé, % CaO+MgO 5.37
6 Luong lot sé;g <0.075mm, 85.0
0
7 D6 4m, % 20.40
8 | Khbiluong riéng, v, (g/cm’) 222
9 Khdi lugng ﬂ}lé tich, y 107
(g/em’)

Tir bang trén cho thiy, tro bay nhiét dién An Khanh
thudc loai F theo phan loai cia ASTM C 618 va TCVN
10302: 2014. Dya vao chi sé kidm Mk thi tro bay thudc
loai siéu axit va it hoat tinh.

Dit dugc phong hoa tir cat két, bot két thudc hé ting
Na Khuét trén (T,nk,) duoc 14y tai khu vire gan nha may
nhiét dién An Khanh. Pay la loai dét co dién phan b
rong, nam ngay trén bé mit dja hinh, dién hinh dic

trung cho dit tai khu vye Thai Nguyén. Dit duoc xéac
dinh céc tinh cht co ly va dugc thuc hién tai phong thi
nghiém Dia k¥ thuat cong trinh, LAS-XD 928 thudc Bo
mén Dia chét cong trinh, Truong Pai hoc Mé - Dia
chét. Cac tinh chét co 1y dwoc trinh bay & bang 2. Thanh
phén hoa hoc duge trinh bay & bang 1. Theo két qua
phén tich thanh phan héa hoc cho théy, kaolinit chiém
21-22%, illit chiém 21-23% ngoai ra con ¢6 clorit chiém
5-7%, gowtit chiém 15-16%. Ngoai ra con c¢6 thach anh
(16-18%) va fenspat (12-14%).
Bang 2. Chi tiéu co 1y ddt phong héa khu viee nha mdy nhiét

dién An Khanh
TT | Chi tidu Gia tri
1 | B9 am ty nhién, W,% 26.5
5 Khéi lugng thé tich tu nhién, 1.96
Tw, ,g/cm3 .,
Khdi lugng thé tich kho, v, 1.55
3 3
g/cm
4 | Khéi lugng riéng, v, g/cm’ 2.70
5 | Hé sb r5ng tu nhién, e, 0.739
6 | o 16 rong, n, % 42.5
7 | Do bio hoa, G, % 96.7
8 | Do 4m gioi han chay, Wy, % 34.9
9 | Do am gidi han déo, Wp, % 20.3
10 | Chi s déo, I, % 14.6
11 | Do sét, I, - 0.42
12 | Goc ma sat trong, ¢, Do 22%48
13 | Lyc dinh két, C, kG/em® 0.254
Thi nghiém nén nd hong
14 | Cuong d6 khang nén, q,, 0.902
kG/cm?
15 | Bién dang pha hity, &, % 4.85
Thi nghiém dam chit tiéu chudn
- Khéi lugng thé tich kho 16n 1.78
17 R 3
nhat, Yemax, g/cm
-D6 am i wu, Wy, % 15.4
Thi nghiém CBR, %
1g | K=095 9.2
K =0.98 10.9
K=1.0 12.0
Do truong nd tai, %
1o | 10 chay 0.54
30 chay 0.49
65 chay 0.38

Tir bang 2 cho thiy, dit sét pha, trang thai déo cling
¢6 khéi lwong thé tich kho 16n nhat 1.78g/cnt va do 4m
t6i wu 1a 15.4%.

Xi mang dugc st dung 1a loai PCB 40 cua tdng cong
ty ¢ phin xi ming Viét Nam VICEM c6 cudng do
khang nén & 28 ngay tudi 400 kG/cm®, khéi lugng riéng
1a 3. 1g/cm3. Khéi luong thé tich xép la 1300kg/m3.

2. Phwong phap nghién ciru

Theo yéu cau k¥ thudt cia dudong giao thong ndng
thon, tién hanh lya chon ham lwong xi mang va tro bay
cho phu hop. Hn hop nghién ciru dwoc sir dung bao
gom dét va 5% xi mang (XM) c6 hodc khong c6 tro bay
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(TB). Tro bay dugc tron voi khoang 10, 15 va 20%.
Nhu vy, gdm cac ty 1¢ nghién ctru Dat+5%XM;
DAt+5%XM+10%TB; Dat+5%XM+15%TB;
Dét+5%XM+20%TB.

Pt dwoc phoi khé gio, ding phwong phép chia tur
1y khoang 50 kg. Sau d6, dem tron voi xi mang va tro
bay. Tién hanh thi nghiém ddm nén tiéu chuan theo
22TCN 332:2006 - phuong phap D dé xac dinh d6 4m
t1 wu ciia hdn hop. Tién hanh duc miu xac dinh cac chi
tidu k¥ thudt cia hdn hop & do 4m t6i tuu. MAu hdn hop
duoc dic phd hop véi tiéu chudn TCVN 10379:2014
v6i cac kich thude miu 1a 152 cm va chidu cao la
117mm. Tong s6 lugng miu ché bi 1a 75 miu. Cac mau
duoc ché bi va bao dudng & cic ngdy tudi theo quy
dinh. Cac mau xac dinh cuong do khang nén & trang
thai bdo hoa va khong bao hoa dugc thuc hién & 7 ngay
tubi va 28 ngay tudi theo tiéu chuin ASTM D 1633.
Mau xé4c dinh do bén chiu ép ché duoc thi nghiém 28
ngay tudi theo TCVN 8862:2011.Thi nghiém CBR & 28
ngay tudi duge thuc hién theo 22TCN 332:2006. Thi
nghiém md dun dan hdi dwgc thuc hién & 28 ngay tudi
theo tiéu chudn TCVN 9483:2013. Cac thi nghiém duoc
thuc hién & phong thi nghi¢m DPia k¥ thudt cong trinh,

LAS-XD 928 thudoc BO moén Dia chét cong trinh,
Truong Pai hoc Mo - Dia chét.
3. Két qua nghién ciru va nhén xét

Két qua thi nghiém dAm nén tiéu chudn dugc trinh
bay & bang 3. Tir két qua cho thdy, khi ham lugng xi
mang tang thi kh6i lugng thé tich ting va d6 4m cua hdn
hop ting 1én. Cung moét ham lugng xi mang, thi ham
lugng tro bay ting thi khéi lwrong thé tich ciia hdn hop
giam va d6 4m téi wu ting. Didu nay lién quan dén khéi
lugng riéng cua xi ming nang hon va cua tro bay nhe
hon.

Bang 3. Két qud thi nghiém dam nén tiéu chudn

Khoi lugng

X s ~ Do am
TT Loai mau the' tich 1( ho tbi
16n nhat, o

g/cm3 uu, 7o
1 Dat (D) 1.78 15.4
2 DAt +5%XM 1.81 16.9
4 DAt +10%XM 1.83 17.9
5 Dét +5%XM+10%TB 1.69 20.5
6 | DAt +5%XM+15%TB 1.66 21.4
7 | Dat +5%XM+20%TB 1.63 20.3

Két qué thi nghiém cuong d6 khang nén cua cac hdn
hop gia ¢b duge trinh bay & bang 4 va cac hinh 1 va 2.

Bdng 4. Két qua thi nghiém cuong dé khang nén & cac ngay tuéi khdc nhau

Ned Cuong d6 khang nén, Cuong do khang nén bao hoa,
TT tfgiy Loai mau MPa MPa
M1 M2 M3 TB M1 M2 M3 TB
1 b+5%XM 1.192 | 1.162 | 1.197 | 1.184 | 0.996 | 1.006 | 1.011 1.005
2 7 D+10%XM 1.875 1.835 1.893 1.867 | 1.670 | 1.688 1.670 | 1.676
3 ngay DP+5%XM+10%TB | 1.380 1.267 1.283 1.263 1.114 1.124 1.124 1.121
4 P+5%XM+15%TB | 0.938 | 0.988 | 1.027 | 0.984 | 0.829 | 0.864 | 1.092 | 0.928
5 Db+5%XM+20%TB | 1.088 | 1.083 1.047 | 1.073 | 0.851 | 0.842 | 0.841 | 0.845
6 b+5%XM 1.546 | 1.564 | 1.562 | 1.557 | 1.268 | 1.266 | 1.251 1.262
7 28 b+10%XM 2.043 | 2.070 | 2.024 | 2.046 | 1.745 1.796 | 1.762 | 1.767
8 ngay b+5%XM+10%TB | 1.808 | 1.850 | 1.780 | 1.813 1.562 | 1.591 1.591 1.581
9 Pb+5%XM+15%TB | 1.105 1.128 1.142 1.125 1.181 1.215 1.174 1.190
10 b+5%XM+20%TB | 1.206 | 1.216 | 1.218 | 1.214 | 0.781 | 0.803 | 0.795 | 0.793
25 va moi truong nude, khi c6 moi truong nude thi co
g , -— oy ™ 7 ngay... thé tao ap luc chén lam suy yeu vét ligu, trong d6 su
$ 15 1557 28 ngay.. suy giam khi tron 5% xi mang va tro bay la nhicu
§ ES 12 00sd125 1073’ nhat. Trong cac hon hop gia ¢6 v6i 5% xi mang thi
£ khi tron 10% tro bay cho cudong do cao nhat. Sau do,
g ” khi ham luong tro bay ting Ién 15 hodc 20% thi
go cuong do giam. Doi chiéu vdi cac yéu cau ky thuat vé
5 @\g@\ 6\;»““ & o cudng do thi cic ham lugng tuong Gng véi do bén
& S @*\’ J§\ *@Q cap IIT va khong dat duge d6 bén cap II.
Q5\° Qx‘;\° Qx‘?\° Keét qua thi nghiém xac dinh cudng do ép ché trinh

Hinh 1. Cuong do khéng nén cia hon hop ddt +
tro bay + xi mang
Tir két qua & bang 4 va cac hinh 1, 2 cho thy.
Cuong d6 khang nén ¢ trang thai bdo hoa giam tur 5
dén 34% so v&i cudng d6 khang nén khéng bio hoa.
biéu nay lién quan dén mbi tuong tac hdn hop gia cb

bay & bang 5. Cac két qua vé d6 bén ép ché cho thy co
cudng do6 ép chiu ép ché thip. Tuy nhién, theo TCVN
10379: 2014 thi cac hdn hop gia ¢b van dap tng duoc
yéu cau k¥ thuat ctia tiéu chudn. Trong cac hdn hop gia
¢ v6i xi ming va tro bay, thi & D+5%XM+10%TB
cho cudng d6 ép ché cao nhit.
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Bdng 5. Két qua thi nghiém cuong dé ép ché bio hoa

TT Ngay tubi Loai mau Cuong dg ép ché bao hoa, MPa
1 b + 5% XM 0.027
2 b+ 10% XM 0.042
3 28 ngay b+ 5% XM + 10%TB 0.018
4 b+ 5% XM + 15%TB 0.012
5 b + 5% XM +20%TB 0.015

Két qua thi nghiém xac dinh md dun dan hdi trinh bay & bang 6.

Bang 6. Két qud thi nghiém xdc dinh mé dun dan hoi

TT Ngdy tu 5i Loai miu M6 dun dan hoi, MPa Mo dun dan hoi bao hoa, MPa
) Ml M2 M3 TB M1 M2 M3 TB
1 b+5%XM 85.7 88.4 90.4 88.2 852 | 843 86 85.2
2 b+10%XM 102.3 102.4 101.4 | 102.0 | 839 | 833 | 81.5 | 829
3 28 ngay b+5%XM+10%TB 97.2 95.0 97.5 96.6 93.8 | 929 | 95.0 | 939
4 b+5%XM+15%TB 91.2 90.2 92.4 91.3 70.6 | 70.5 | 69.8 | 70.3
5 Db+5%XM+20%TB 65.0 64.5 62.3 64.0 504 | 49.5 | 50.5 | 50.1
Bing 7. Két qua thi nghiém CBR
Thi nghiém CBR
Loai miu D) truong nd tai cac chay dam CBR (%) tai
gia cb 100 [ 25 | 56 K=0.95 [  K=0.98 K=1.0
% %
Pt + 5% XM 0.11 0.07 0.04 169.24 199.20 212.67
Dit + 10% XM 0.01 0.02 0.01 226.48 257.61 272.77
Dit +10%TB + 5% XM 0.01 0.00 0.00 199.13 229.03 245.69
Dit +15%TB + 5% XM 0.05 0.06 0.03 173.78 203.26 220.24
Dit +15%TB + 5% XM 0.02 0.02 0.01 136.52 164.32 180.61

Két qua bang 6 cho thﬁy, mé dun dan hoi & trang
thai bio hoa gia tir 2.7 dén 23%, trong d6 hdn hop gia
¢ D+5%XM+10%TB c6 sy suy giam it nhit va mé dun
dan hoi 16n nhét.

Két qua thi nghiém CBR duoc trinh bay & bang 7.
Theo két qua nghién ctru thi hdn hop gia ¢b khong bi
trwong nd, chi sé CBR rét cao trén 100% so voi hdn hop
dat ban dau véi chi s6 CBR tir 9-12% tiy thudc vao do
chat.

Nhu vay, co thé thiy cac chi tiéu v& d6 bén nén va
cudng dd ép ché twong Gmg véi dd bén cép III caa hdn
hop gia cb dét bang chét két dinh. Tuy nhién, mé dun
dan hdi cia hdn hop gia cb khong dat do bén cép I,
nhung cac gia tri md dun nay c6 thé twong duong véi
duong giao thong nong thon. Pic trung v& stc khang
xuyén CBR rét 16n, dap umg cac yéu ciu ky thuat cia
16p mong 4o dudng.

4. Két luin va kién nghi

Trén co sé két qua nghién ctru, c6 thé rat ra mot sb
két ludn sau:

- Tro bay nha may An Khanh thudc loai F, ham
luong mat khi nung 16n nhung chi khoang hon 10% va
¢6 ham lugng SO; nho. Pay ciing 1a mdt thuan 1gi dé tai
st dung tro bay.

- Hén hop gia ¢b dap tng duoc cac yéu cau cua 16p
moéng duong giao thong noéng thoén cac cap. Trong do,
c4c chi tidu v& cuong do co thé dat twong duong véi do

bén cép III. Cac gia tri mo dun dan hdi c6 thé lam

duodng giao thong ndng thon céac cip.

- Trong céc hdn hop gia ¢b thi hon hop gia ¢b gdbm
Dit+5% XM+10%TB 1 hdn hop ti uu c6 thé dugc sir
dung lam duong giao thong nong thon.

Qua két qua nghién ctru hy vong céc co quan chirc
nang tinh Thai Nguyén tiép tuc dau tr va tao diéu kién
dé cac thyc nghiém trong phong ra thi cong mot doan
duong trén thyc té, gop phan trién khai cac két qua
nghién ctru dwoc tmg dung vao thyc té san xudt. Ngoai
ra, cAn c6 thém nhimng nghién ctru vé tac dong dén moi
truong khi sir dung tro bay trong thanh phin hdn hop
dat gia cb.
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ABSTRACT

RESEARCH ON THE MIXING OF SOIL, CEMENT AND FLY ASH OF AN
KHANH THERMAL POWER PLAT FOR SUB - BASE OF RURAL ROAD

Bui Truong Son!*, Nguyen Thi Nu!, Nguyen Van Hung!
Pham Thi Ngoc Ha!, Phung Huu Hai!, Phan Tu Huong?

"Hanoi University of Mining and Geology
2Hanoi Architectural University
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This paper aimed at researching of using a mixed of soil, cement and fly ash in sub - base of rural road. The fly
ash of the An Khanh thermal power plant was used. In the laboratory, the mixture of soil, 5% cement and 10, 15 and
20% fly ash can be prepared for testing. The testing in the laboratory of these mixtures includes compaction test,
compressive test, split tensile strength test, elastic modulus test, CBR test. From the test results, it recommended that
the mixture of soil, 5% cement and 10, 15 and 20% fly ash can be use for sub - base of rural road and the optimum
mixuture is soil +5% cement and 10% fly ash. This is the basic for using coal ash to reduce the pollution and protect
of enviroment around the thermal power plant.

Keywords: fly ash, soil, cement.
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