BAI BAO KHOA HOQC

GIAI PHAP CAI THIEN CHAT LUQNG PAT PAP CHO
CAC CONG TRINH THUY LQI VA PE PIEU TINH THAI BINH
BANG TRO Xi KET HQP XI MANG

Nguyén Cong Thing', Nguyén Thai Hoang', Chu Thi Xuén Hoa'

Tém tit: Do dirgc xdy dung bang dat nén hang nam hé thong cong trinh thity loi va dé diéu & tinh Thdi
Binh béc 16 nhiéu ton tai lién quan dén mdt an toan vé tham va én dinh. Viéc nang cdp stka chita gap
nhiéu khé khan. Mot trong nhitng khé khén dén tir van dé thiéu hut nguon dat ddp cé cdc chi tiéu co Iy
ddp vmg tiéu chudn. O tinh Thai Binh phan 1ém cdc dw an sie dung vt liéu dat ddp dwoce van chuyén tir
cdc dia phirong ldn cdn hodc sir dung dat roi sau do boc ngodi bang dat ¢ ham lwong hat sét cao. Dt
¢6 ham leong hat sét cao nha thau phdi thu mua nhé 1é & ruéng do nguoi dan dia phwong tw ban.

Hang nam lwong tro xi thdi ciia nha mdy nhiét dién Thdi Binh la 570.000 tan. Chi khodng hon 30%
liwong tro xi dwoc tdi sir dung con lai dwge thai ra ngodi bdi chiva khién bdi chita dang tré nén ngay
cang qud tdi. Trude thuc trang do, viéc nghién ciu tdn dung tro xi ciia nha mdy nhiét dién két hop véi
ddt bdi séng nham tao ra vt liéu mdi c6 cdc chi tiéu co 1y dap iing yéu cau ky thudt vé tham va on dinh
cho cdc cong trinh dat ngodi y nghia vé mdt khoa hoc con mang lai hiéu quad vé kinh té, méi truong va
xd héi d6i véi tinh Thdi Binh.

Tir ddc diém tai nguyén dat tinh Thdi Binh nhom tdc gia lwa chon ddt bai séng dé phuc vu muc dich
nghién ciru. Bai bdo trinh bay gidi phdp xvr Iy loai dat nay bang tro xi thai két hop xi mang. Dat sau khi
duge xie Iy ¢6 cde chi tiéu co 1y dap g yéu cau ky thudt vé tham va on dinh, cé thé sir dung cho cdc du
dn ndng cdp sita chita cac cong trinh dé diéu, kénh tudi cia tinh Thdi Binh.

Tir khéa: Cong trinh dat, xir ly dat dap, tro xi, hé s6 tham, strc khang cit.

1. PAT VAN PE

Theo Béo cdo tong hop quy hoach thiy lgi ciia
tinh nam 2020, Thai Binh dugc bao boc bdi hé
thdng dé song, dé bién khép kin véi téng chiéu dai
584,6 km. Cac tuyén dé trong tinh c6 118 k& ho bo
véi trén 150 km ke 14t mai va trén 50 ké mo han.
Cac cong trinh thuy lgi trén dia ban tinh dugc chia
thanh hai hé théng Bic va Nam. Trong d6, hé
thdng thuy loi Bic phuc vu tudi cho khu vuc rong
54.628 ha; hé thong thuy lgi Nam phuc vu tudi
cho khu vuc 38.163 ha.

Nhirng ndm qua, hé théng thity loi da dugc dau
tu, nang cép dé dap ung tdt hon nhu cau san xuat
néng nghi¢p. Nam 2014, UBND tinh Thai Binh

! Khoa Céng trinh, Trwong Pai hoc Thiy loi

phé duyét dé an hién dai hoa hé thong thuy loi giai
doan 2014 - 2020 va nhitng nam tiép theo v&i muc
tiéu ning cao hidu qua phuc vu cta hé thdng thuy
loi truée yéu cu phat trién ciia ndong nghiép, cac
nganh kinh t& va bao vé méi trudng; chi dong img
pho v6i bién d6i khi hau; ung dung cac tién bod
khoa hoc céng nghé theo hudng hién dai hoa
nhim nang cao hiéu qua quan 1y, khai thac cac
cong trinh thuy loi. Theo d6, tong kinh phi du
kién thuc hién dé 4n 14.455 ty dong dé 1am méi,
nang cap, cai tao cac cong trinh.

DPé hoan thanh dugc muc tiéu dé ra can su
dung mét lwong rat 16n dat dap, tuy nhién ¢ Thai
Binh khong c6 mo dat dap ung nhitng yéu cau ky
thuat dé lam vat liéu nang cp sita chita. Hién nay,
phﬁn 16n cac du an & Thai Binh st dung vt li¢u
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dap 1a dat roi sau d6 boc ngoai bang dat c6 ham
lugng hat sét cao. DAt ¢6 ham lugng hat sét cao
nha thdu phai thu mua nho 1é & rudng do nguoi
dan dia phuong tir ban. Néu can khéi lugng 16n thi
phai dung vat lidu tir cac tinh lan cin chuyén dén
lam gia tdng chi phi cho cong trinh.

Trong cac nha may nhiét di¢n, sau qua trinh
d6t chay nhién liéu than da phan phé thai ran ton
tai dudi hai dang: phan xi thu dugc tir day 16 va
phan tro gdm céc hat rat min bay theo cac khi ong
khoi duge thu hdi bang cac hé thong thu gom cua
cac nha may nhiét dién.

Tro bay (fly ash) 1a nhirng hat tro rit nho bi
cudn theo khi tir 5ng khéi cta cac nha may nhiét
dién do ddt nhién liéu. Tro bay chii yéu bao gdm
cac hat co kich thude hat bui, hinh cau, duong
kinh tir 10 dén 100 micromet, ton tai dudi dang
tinh thé hodc vo dinh hinh. Trong hon 5 thap nién
qua, tro bay dugc ung dung vao thyuc tién cua
nganh xay dung mot cach rong rai va da c6 nhiing
cong trinh 16n trén thé gidi sir dung san pham nay
nhu 13 mot phu gia khong thé thiéu. Cac linh vuc
ung dung chinh cua tro bay la: tng dung lam phu
gia cho bé tong, c6 thé thay thé téi 20% xi ming;
ung dung trong san xuat cac loai gach, tam panen,
duong ndng thon, nha tam, hoac dung lam vat li¢u
nén duong; sir dung lam vét li€u c6t nhe cho bé
tong; .... (Joshi et al, 1997), (American Coal Ash
Association, 2003), (Aakash and Manish, 2014).

Xi day 10 (Bottom Ash) Ia phan vat chat con
lai & day 16 sau khi d6t chay nguyén liéu. Tro day
hay xi than 1a loai to va thd hon tro bay, mau xam
den, dang hat, xdp, thanh phan khoang cao. Tro
day khong thé bay theo khi thai ¢ dang vét liéu
thd, nam lai & day 16 d6t. Khi than dwoc dot chay
thi c6 khoang 20% tro day nim & dudi day 10.
Hién nay trén thé giéi tro day dwoc tan dung trong
rat nhiéu linh vuc nhu: lam cbt liéu cho bé tong
nhya; 1am phu gia cho san xuat xi mang Portland
va geopolyme; 1am vat liéu dap nén dang hat; sir
dung dé xir Iy nudc thai; sir dung lam hang rao bai
chon lap; ... (Malkit, 2018), (Laila et al, 2015),
(Argiz et al, 2017)

Xu huéng trén thé giéi hién nay tro xi duoc
khuyén khich tai str dung dé thay thé cac ngudn tai
nguyén san c6. Tai sir dung tro xi thai mang lai
nhiéu loi ich cho méi trudng vi tranh dugc cac
hoat dong khai thac md, ngoai ra con gitp giam
nhu cau ning luong va giam lugng khi thai vao
khi quyén. Theo Hiép hoi San xuat Than d4 Chau
Au (Ecoba), trong sé 48 tridu tin tro than dugc
san xuét tai 15 nuoc EU trong nam 2010, 13,8
triéu tin duoc tai sur dung. Tai Uc va New
Zealand, lugng tro xi trong nam 2002 1a 12,5 tri¢u
tn trong d6 lugng tai st dung dat 4,1 tri€u tan.
Hang nam, tai Hoa Ky c6 hon 6 tri€u tan tro xi
thai dugc sir dung trong xi mang va bé tong
(Tildy, 2015). Tai An Do, chinh phii d& dua ra cac
didu khoan nham ning cao nhan thirc vé lgi ich
cua vi€c su dung tro xi cho cac san phém khac
nhau (Prakash, 2020). Chinh phu Trung Quédc da
khuyén khich manh mé& dé phat trién cac cong
nghé lién quan dén viéc s dung tro xi. Mot sb
thanh phd da sir dung tro xi rat t6t trong nhiing
nam gan day nhu Nam Ninh (Yang et al, 2020).

Theo sb liéu tong hop cua Bo Coéng Thuong,
dén cudi nam 2020 nudc ta co tong cong 25 nha
may nhi¢t dién than hoat dong, trong dé co 15
nha may sir dung cong nghé d6t than phun, 10
nha may sir dung cong nghé ddt than ting soi.
Toéng cong sudt nhiét dién than 26.000 MW.
Luogng tro xi phat sinh tir cdc nha may nhiét dién
than roi vao khoang 13 triéu tin/nam, trong do6
luong phat thai tap trung chu yéu tai khu vuc
mién Béic (chiém 65% tong lugng thai), mién
Trung chiém 23% va mién Nam chiém 12% tong
lugng thai. Trong ndm 2020, lugng tro xi ti€u thu
dat gz‘in 4 triéu tin, chiém khoang 30% luong
phat sinh, trong d6 mién Bic tiéu thu khoang
3,25 triéu tin. Hién nay qua nira luong tro xi phat
thai chi dugc thai ra ngoai bai thai va dang bi qua
tai. Tinh dén cudi ndm 2020 luwong tro xi luu gitr
tai bai chira cua cac nha may nhiét dién than van
con khoang 47,65 triéu tan.

Trudce thyuc t& lwong tro xi thai ciia cac nha may
nhiét dién chay than ngay cang tdng va chua co
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giai phap xtr ly hi€u qud, cac nha khoa hoc trong
nudc dang trién khai nghién ciru cac cong nghé
san xuét vat liéu hitu dung tr tro xi ciia cac nha
may nhi€t dién (Puc va Thinh, 2015), (Dan va
nnk, 2019).

Dy an Nha may Nhi¢t dién Thai Binh duogc
chinh thirc khoi cong xdy dung vao ngay
22/02/2014 véi tong cong suat lap dat 1a 600 MW.
Sau thoi gian hon 4 nam thi cong, xdy dung, lip
dit cac thiét bi, ca 2 t6 may cua nha may da di vao
van hanh thuong mai tr thang 4/2018.

Nha may nhi¢t dién Thai Binh sir dung cong
nghé nhiét dién ngung hoi truyén théng, 10 hoi
thong sb can toi han. Nha may ti€u thu khoang 1,6
triéu tan than (loai than cam 5 khu vuc Hon Gai -
Cam Pha - Udng Bi). Lugng tro xi thai ra khoang
570.000 tin/ndm. Xi ciia nha may dugc thai ra bai
chira bang hé thdng bom cao 4p qua duong dng.
Trudc khi bom, xi duge tron nudc, ngan chian sy
phat tdn ra moi truong xung quanh khi gdp gio,
16c. Dién tich bai xi khoang 27 ha dugc bb tri cach
ly, biét 1ap vai khu dén cu.

Tu thyc trang thiéu hut ngué)n dat dép va du
thtra tro xi thai cua nha may nhiét dién ¢ tinh Thai
Binh, viéc nghién ctru tdn dung tro xi thai két hop
voi ngué)n dat sdn co dé tao ra loai vat liéu moi
dap ung cac yéu cau k¥ thuat dé s dung lam vat
liéu stra chita, nang cép cac cong trinh dit c6 y
nghia khoa hoc va xa hdi rat 1on.

Trong khuon khd bai bdo nay nhom tac gia s&
trinh bay co s& Iya chon va giai phap xtr 1y dét bai
song cua Thai Binh bang xi day 10 két hop xi
mang. Dét sau khi duoc xir 1y ¢o cac chi tiéu co 1y
dap umg yéu cau st dung cho cac dy an ning cap
stta chira cdc cong trinh dé diéu, kénh tudi cua
tinh Thai Binh.

2. PHUONG PHAP VA KET QUA
NGHIEN CUU

2.1 Phwong phap nghién ciru

2.1.1 Lwa chon logi dit phuc vu muc dich
nghién curu

Thai Binh 13 tinh ven bién, thudc dong bing
chau thd song Hong, phia Bic giap v6i tinh Hung

Yén, Hai Duong va Hai Phong ; phia Tay va Tay
Nam gidp voi tinh Nam Dinh va Ha Nam ; phia
DPéng giap véi vinh Bic Bo. Dat dai Thai Binh
duogc hinh thanh vé co ban 1a do su bdi dép phu sa
ctia hé thong song 16n : Song Hong, song Tra Ly,
song Ludc, song Thai Binh. Sy bdi tu duoc tién
hanh tir tir trong thoi gian dai, tao ra mét chau thd
kha bang phang, d cao trén dudi 2 m so véi muc
nuée bién. Dat Thai Binh dugc thanh tao tir cac
tram tich phu sa ¢, phii sa moi va xac cac loai
thuc vat tréi dat tor thuong ngué)n vé. Dat ¢ Thai
Binh duoc chia thanh cac loai sau :

a) Pt ven bién : Pugc chia thanh 2 loai :

Pt ven bién va cira séng : Dién tich khoang
120 ha, nam doc theo bd bién tir cira song Hong
dén ctra song Thai Binh. Day 1a dién tich phu sa
moéi duoc boi dip. Mat dat phang, dbc thoai ra
phia bién, tro troi, dd cao 25-30 cm. Cac bai nay
thuong la cat nhiém min, hat min.

Cdn cat ven bién : Cac con cat nay duge hinh
thanh do dugc bdi tu sém hon viing bai. Tac dong
clia song, gio dua cat tir phia bién vao b, tich tu
lai, dan dan dén lai thanh con cao.

b) Pdt man va chua man :

Loai dat nay gém nhidu loai, cin ¢ vao do
chua, 6 mén, c6 thé chia ra thanh cac loai :

Pat man : La dit nim ngoai dé bién va ving
can trong dé. Pét nay dugc bdi dap do phii sa min
tao thanh cac ving dét sét nhe (bao gdm céac ving
mudi, bai 1ay trong su vet).

Dat nhiém min : Loai dit nay chu yéu & cic clra
song va bai boi gan ctra séng. Cac dién tich dét
nhidm man thudng ndm ngoai dé, do anh hudng cia
thay triéu theo cac cira song tran vao giy nén.

¢) Pdt it man

Di¢n tich kha 16n, khoang 13.290,0 ha
(chiém12,36% dién tich toan tinh). D¢ 14 loai dat
trude kia ciling bi nhiém min nhung do qué trinh
canh tac, cai tao lau ngay, do man giam. Hon ntia,
bién Iui xa dan nén sirc tham thau cua nudc bién
yéu di, cic mach nudc ngdm tir phia dat lién day
nude man do qua trinh boi ddp con ton dong ra
phia bién lam cho d6 man giam dang ké.
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d) Pat bdi séng

Day 1a loai dat phu sa duoc bdi dap hang nam,
nam rai rac ven song Hong, song Ludc, song Tra
Ly va song Hoa. Loai dat nay c6 dién tich rong
16n, phan bd khong lién tuc, tiiy thudc vao hudng
dong chay cia song. Ngoai dat ven cac con song
16n, Thai Binh con co dit cat sa bdi ngoai song,
hinh thanh nén céc bai trén sdng, thuong bi ngap
trong mua I va ndi lén trong mua can. Dién tich
loai dat bai nay c6 thé thay d6i hang nim, co noi
bi dong chay cuia séng x6i vao gy 1o dat. Dat c¢6
thanh phan co gidi nhe (cat va cat pha), c6 d6 pH
trung binh.

e) Pdt néi dong khong nhiém man:

DAt noi dé)ng khoéng nhiém min chiém dién
tich rong, phan bb & phan phia tay tinh Thai Binh,
chit yéu 1a cac huyén Hung Ha, Vi Thu, phan 16n
huyén Péng Hung, Kién Xuong, mot phan Quynh
Phu. Pay la dat phu sa khong dugc boi dap hang
nam, bi bién ddi do qua trinh canh tac.

Trong céc loai dit & tinh Thai Binh c6 thé thiy
cac loai dit nhiém man khong phu hop lam vat

lidu ddp dé vi dat nhidm man c6 chira chu yéu 1a
cac mudi hoa tan nhu clorua, natri sunfat, canxi va
magie nén chiing c6 thé dé dang bi rira troi.

Pat ndi dong chu yéu sir dung dé phat trién
néng nghiép can duoc bao ton va cai tao, khong
nén st dung lam vét li¢u dép.

Nhu vay dua trén dac diém vé tai nguyén dat
cua tinh Thai Binh thi nén tan dung loai dat & bai
song lam vat lidu nang cp sita chira cac cong
trinh dat. Nhom tac gia tién hanh 1dy mau sau do
thuc hién cac thi nghiém trong phong dé xac dinh
cac tinh chat co Iy co ban cua loai dat nay.

2.1.2 Tinh chit co' Iy co béin ciia logi dit
nghién cieu va phéan bo thanh phan hat cia xi
day lo

a) Cdc tinh chdt co Iy co ban ciia dat bdi song

Mau dat khong nguyén dang dugc lay tai bai boi
ngoai dé. Cong tac léy mau, bao quan va van chuyén
vé phong thi nghiém dugc thuc hién theo ding tidu
chuan TCVN 2683-2012 (TCVN 2683-2012).

Két qua thi nghiém xac dinh cac chi tiéu co ly
co ban cua dat bii song duoc thé hién ¢ Bang 1.

Biang 2.1. Bang tong hop chi tiéu co Iy miu dit thi nghiém

TT Cic chi tiéu co' ly Ky hiéu DPon vi
1 Thanh phan hat
Nhém hat cudi soi - % 0
Nhom hat cat - % 67,2
Nhém hat bui - % 223
Nhoém hat sét - % 11,5
2 Do am tu nhién W % 8,97
3 Khdi lwong riéng tu nhién P g/em’ 1,66
4 Khdi lwong riéng kho Pa g/em’ 1,52
5 Khdi lwong riéng bao hoa Pat g/em’ 1,99
6 Ty trong Gs 2,69
7 Hé sb rong - 0,71
8 D9 16 rong n % 42,73
9 Do bio hoa S % 31,98
1 Gi61 han chay WL % 25,56
11 Gi6i han déo W, % 18,26
12 Chi s6 déo I, % 7,3
13 Chi s6 chay LI 0.26
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TT Cic chi tiéu co' ly Ky hiéu DPon vi
14 Lyc dinh két C kG/cm’ 0,143
15 Go6c ma sat trong [0) do 17°39°
16 Heé sb tham K Cm/s 5,52E-05

Theo TCVN 8217:2009 (TCVN 8217:2009) thi
dat bai song co thé xép vao nhom dit cat hat min
loai dat nay khong phu hop dé lam vat lidu nang
cap, sita chita cac cong trinh dat vi chung c6 hé s6
thdm cao va sirc khang cit nho. Dé co thé sir dung
lam vét liéu ning cip sira chita cac cong trinh dat
can c6 giai phap giam hé sd thim va ting st
khang cit cho dit bai song.

b) Két qua thi nghiém xdc dinh thanh phan hat
cua xi day lo nhiét dién

Mau xi day 10 duoc 1y tir bdi chuta tro xi cta
nha may nhiét dién Thai Binh. Sau d6 mau duogc
bao quan va van chuyén vé phong thi nghiém
theo diing tiéu chuan TCVN 2683-2012 (TCVN
2683-2012).

Két qua thi nghiém duoc thé hién ¢ Bang 2.

Biang 2.2. Két qua thi nghiém thanh phan hat ciaa xi day 1o

Dam San séi Cat Bui Sét
Cll(}i (0/0) (0/0) (0/0) (0/0)
> Tu Tu Tu Tu Tu Tu Tu Tu Tu Tu <
20.0 20.0 10.0 5.0 2.0 1.0 0.5 0.25 0.1 0.05 0.01 | 0.005
mm dén dén dén dén dén dén dén dén dén dén mm
10.0 5.0 2.0 1.0 0.5 0.25 0.1 0.05 0.01 | 0.005
mm mm mm mm mm mm mm mm mm mm
6.48 6.72 | 2096 | 40.10 | 7.70 4.92 3.11 491 4.85 0.13 0.04 | 0.08

Theo TCVN 8217:2009 (TCVN 8217:2009) xi
d4y 10 nhiét dién Thai Binh c6 thé xép vao nhém
dét soi san hat nho, c6 ham luong hat 16n hon 2
mm chiém hon 50% khéi lwong kho.

C6 thé thay dat bai bdi va xi day 10 c¢6 thanh
phﬁn hat khac nhau, néu két hop v6i nhau cé thé
tao ra loai vat liéu co chat luong cép phéi tt hon.

2.1.3 Cii tgo dit bii song bang xi méng két
hop xi day lo

Trong cic phu gia v co ding dé cai tao dat,
hién nay xi mang 13 loai phu gia phd bién nhit,
phit hop v6i nhiéu loai d4t khac nhau (Nicholson,
2015). Xi ming 1a chit két dinh dang hat min, khi
nhao tron voi nudc hodc cac dung moi khac s€ tao
thanh hon hop déo va xdy ra qua trinh dong cling
dé chuyén hdn hop sang trang thai rdn chic dong
thoi phat trién cuong d6. Trong qua trinh thuy
hoa, xi ming c6 kha ning lién két vai cac vat liéu
roi thanh mot khéi cing chic. Phuong phap sir

dung xi ming cai tao dat di va dang duogc céac
nuée trén thé gioi danh gia cao, dac biét 1a tai
Nhat Ban, Trung Quéc va cac nuée Bic Au. O
Viét Nam, xi ming ciing duoc ap dung dé gia cb
nén dét yéu cho nhiéu cong trinh quan trong (Son
va nnk, 2014).

Nhém tac gia Ira chon xi mang 1a chat két dinh
st dung trong nghién clru ndy. Loai xi mang dugc
str dung 13 xi mang Portland PCB Nghi Son c6 chét
lugng cao phu hgp véi TCVN 6260:2009 (TCVN
6260:2009). Theo (U. S. Army Corps of Engineers,
1984) ty 16 xi méing t6i wu ddi v6i nhom dét cat hat
min 1a 7% dung trong kho ciia dat.

Trong nghién ctru ctia minh V.M. Bezruk va
A.S. Elenovich (Bezruk and Elenovich, 1969)
phan ra 4 nhém dat theo mtc do thuan lgi cho
viéc gia cd bang xi mang nhu sau:

Nhém 1: thuan loi nhét gé)m hon hop cat, san séi,
d4 dam-cat hay cat-sét co thanh phan hat t&i wu;
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Nhom 2: thuan lgi gém cat c6 cip phdi hat
khéc nhau, cat pha va sét pha c6 Ip > 17;

Nhém 3: it thuan loi 1a dat sét pha va sét bui;

Nhom 4: khong thuan loi 1a dat sét co Ip>27

C6 thé thiy dét bai song duge xép vao nhom 2,
nhom thuan loi cho viéc xtr ly béng xi mang. Tuy
nhién néu két hop xi day 16 voi dat bai song, bd
sung ham lugng hat thd cho dét bai séng co thé
tao ra loai vat liéu méi co chat luong cép phéi tbt
hon, thuan loi hon cho viée xtr Iy bang xi mang.

V61 muc ti€u tai su dung tro xi thai, nadng cao
chit luong dat dugc xtr 1y, nhom tac gia s& nghién
ctru anh hudng cta ham luong xi day 10 dén hé s6
thdm va strc khang cit cua dat sau khi duoc xir 1y.
Ty 1¢ tro xi thay d6i tir 0 dén 35% dung trong kho
cta dat, ty 1& xi ming dwoc giit nguyén 1a 7%
dung trong ciia hdn hop dét va xi day 1.

2.1.4 Quy trinh ché tao méu thi nghiém

Quy trinh ché tao miu thi nghiém dugc nhém
nghién cuu lya chon trén co s& tham khao TCVN
8868:2011 (TCVN 8868:2011). Céac budc ché tao
mau thi nghiém nhur sau:

- Dit bai séng va xi day 10 van chuyén vé
phong thi nghiém dugc phoi kho, tdn nho va dua
vao ti sdy & nhiét d6 105°C trong 24 gio.

- Dét sau khi sdy kho duoc tron v6i nude dé dat
d6 am t6i wu, sau d6 cho vao hop kin bao quan
trong ti giir am 72 gid dé can bang d6 am.

- Xac dinh khéi lwong dat, khéi lwong xi day
10, khdi lwong xi mang va khdi luong nude (can
thiét cho thuy hoa lwong xi mang trén) cho cic
mau thi nghiém;

- Cho khéi lugng dat va xi day 1o da dugc can
dua vao may tron danh toi.

- Cho 1/2 lugng nude va 1/2 lugng xi mang
vao thung tron, tron trong thdi gian 5 phut, tiép
dén ding bay danh toi hdn hop tron. Cho tiép
lrong nudc va xi mang con lai vao tron tiép 5 phut
sau do dung bay danh lai, tiép tuc dung may tron
danh khoang 3 phut cho toi khi dat, tro xi va xi
miéng that déu méi ding.

- Cho luong vat li¢u vua tron vao hdp kin
bdo quan trong ti gilt am 72 gid dé can bang
d6 am.

- Can lugng vat liéu vira tron cho tirng mau dé
ché bi;

- Cho 1an Iugt hdn hop vao 1/4 khudn (khudn
vé mau di duoc lam sach, danh ky hiéu va boi dau
roc khuon), ding que c6 ddu dwoc mai tron hinh
vién dan, dAm, xooc tir ngoai vao trong theo hinh
xodn dc, 10p dau tién xudng tan ddy mau, cac 16p
tiép theo sau vao 16p trude tir 10-15mm, sau do
ding qua dam dé dam dén do chat yéu cau. Tiép
tuc tién hanh v6i cac 1p tiép theo cho dén khi
lwong dat chira ddy khuon.

- Mau sau khi tao duoc bao dudng trong diéu
kién dudng am 96 gid.

2.2. Tong hop va phan tich két qua thi nghiém

Thi nghiém x4c dinh hé sb thim duoc tién hanh
theo TCVN 8723:2012. Thi nghiém cét phang xac
dinh cac chi tiéu cudng d6 khang cit duoc tién
hanh theo TCVN 4199:2012.

Két qua thi nghiém xac dinh chi tiéu cuong do
khang cét va hé s thim cua cic mau dat ché bi
voi ty 18 tro xi thay doi tir 0 dén 35% dung trong
kho cua dit, ty 18 xi ming duoc giit nguyén 1a 7%
dung trong ctia hon hop dat va xi day 10 khac nhau
duogc trinh bay trong Bang 2.3.

Biang 2.3. Bang tong hop két qua thi nghiém

St T§ 16 Xi va Xi Ming Goc ma sz’it Luc dinhz C Heio thim
trong ¢ (dQ) (kG/cm”) 10”(cm/s)
1 Mau dét khong phu gia 17°39° 0,143 5,52
2 100%D+7%Xi ming 25°43 0,602 3,58
3 95%D+5%Xi +7%Xi ming 30°45' 1,037 0,95
4 90%B+10%Xi +7%Xi ming 29°58' 0,933 1,54
5 85%D+15%Xi +7%Xi ming 27°42' 0,705 221
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A e e pe Go6c ma sat Luc dinh C Hé s6 tham
St Ty 1é Xiva Xi Mang trong @ (d6) (kG/cm?) 10 (cm/s)
6 80%D+20%Xi +7%Xi mang 26°11' 0,666 2,74
7 75%D+25%Xi +7%Xi mang 24°41' 0,574 3,21
8 70%D+30%Xi +7%Xi mang 23°54' 0,534 3,61
9 65%D+35%Xi +7%Xi mang 22°06' 0,452 4,41
Thay d3i géc ma sit trong ¢ theo 1 16Xi diy 1 dinh C ting 4,21 1an, hé s6 thdm giam 1,54 lan.
N Vi cac tinh chat co 1y nhu trén dét sau khi duoc
s ' S xtr Iy bang xi mang co thé dung dé dap ap trac mai
g O whome | - ha luu, tuy nhién do hé sb thdm van cao nén chua
e phu hop dé sir dung dip cac 16p chong thim.
Khi thay thé 5% dét bing xi day 10 va giit
0,000 nguyén ty 1& xi mang 7% c6 thé thiy cac chi tiéu

% Xi day 1o

Hinh 2.1. Quan hé giita goc ma sdt trong @
va ham luvong Xi day lo

Thay déi luc dinh C theo ty 1& Xi day 16
1.200
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0.600

C,(kg/em?)

0.400
0.200

0.000
o 5 10 15 20 25 30 35
% Xi day 16

Hinh 2.2. Quan hé giita luc dinh C
va ham luwong Xi day lo

Thay déi hé s6 thim K theo ty 18 Xi day 16

5,000
4,000

3,000 %
e

o
<"y = 4E-05x*-0,0033x* +0,0891x* - 0,8274x + 3,5066
| R?=0,9782

1,000 s

2,000

K,(cm/s)x10-

0,000
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% Xi day lo
Hinh 2.3. Quan hé giita hé so tham K
va ham luwong Xi day lo

Phan tich két qua thi nghiém:

Két qua thi nghiém cho thay khi xir Iy dat bai
song bang xi mang vai ty 1 7% cac chi tiéu cuong
d6 chdng cit va hé sb tham duoc cai thién déng
ké, cu thé: goc ma sat trong ¢ ting 1,47 lan, luc

cuong do chéng cit va dic biét 1a hé sé tham duogc
cai thién rd rét. So véi mau thi nghiém khong sir
dung tro xi gbc ma sat trong ¢ ting 1,2 lan, luc
dinh C tang 1,72 lan va hé s thim giam 3,77 lan.
So v&i mau dat ban dau khong thém phuy gia thi
g6c ma sat trong tang 1,74 lan, lyc dinh tang 7,25
1an va hé s6 thim giam 5,8 1an.

Vi hé s6 tham 0,95.10°(cm/s) loai vt liéu thu
duogc ¢6 thé st dung dé dép cac 16p chong thim
cho than hodc nén dé theo TCVN 9902:2016
(TCVN 9902:2016).

Khi ting tiép ham luong xi day 10 cac chi tidu
cuong d6 chong cat s& giam dan, hé sé thdm ting
dan. Tuy nhién khi ham luong xi day 10 nho hon
25% thi céc chi tiéu co 1y nay van t6t hon so véi
mau thi nghiém tir dat va xi mang khong st dung
xi day 10o.

Vi két qua thu duge c6 thé tuy thude vao yéu
cau cu thé cua dat dip cho ting vi tri trong cong
trinh dé Iwa chon ham luong xi day 10 pht hop véi
muc tiéu dam bao an toan vé thim va 6n dinh.

3. KET LUAN

Trudc thyc trang thiéu hut vat liéu dét dép co
cac chi tidu co 1y dap ung yéu ciu vé ky thuat,
cong tac stra chira, nang cap hé thong dé diéu va
kénh tudi tiéu ¢ Thai Binh gip nhiéu kho khan.
Viéc cai tao dat bai song dé sir dung sé& giup cac
du 4n thuy loi cta tinh diy nhanh tién do.

Bén canh d6 lugng tro xi thdi ctia nha may
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nhiét dién Thai Binh chira tai bai thai ngay cang
tang tiém 4n nguy co anh huong dén méi truong.
Vi thé, véi muyc tidu tai sir dung tro xi thai dé xu 1y
dat tai chd, sau khi nghién ctru dic diém tai
nguyén dat cia Thai Binh nhom tac gia da lya
chon dét bai séng 1a loai dt c6 trir lwgng 16m,
khong anh huéng dén dit nong nghiép dé nghién
clru gidi phap xu ly.

Két qua nghién ctru cho thfiy viée cai tao dat
bai song bang 5% xi day 10 va 7% xi ming dap
tmg yéu cau dép 16p chéng thdm cho cac cong
trinh dit. V&i nhiém vy dép ap tric dé ting hé sb
6n dinh cho mai dé phia dong khong yéu cau cao

TAI LIEU THAM KHAO

vé hé s6 tham co thé ting ham luong xi day 16 1én.

Tai st dung tro xi thai dé cai tao dit tai chd
phuc vu nang cép stta chira cac cong trinh thuy lgi
c6 y nghia 16n vé kinh té, moi truong va xa hoi
db6i v6i tinh Thai Binh.
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Abstract:
METHOD TO IMPROVE THE SOIL QUALITY FOR HYDRAULIC CONTRUCTIONS IN
THAI BINH PROVINCE BY CEMENT AND BOTTOM ASH

Because it is built of soil, every year, the system of dykes and irrigation canals in Thai Binh province
reveals many problems related to insecurity in terms of seepage and stability. Upgrading and repairing
requires high costs and difficulties. One of the difficulties comes from the problem of shortage of
backfill soils. In Thai Binh province, most of the projects use backfill materials transported from
neighboring localities or use sand and then cover with clay. Clay is purchased by the contractor in
small quantities in the field, sold by the local people.

Annual amount of coal ash of Thai Binh thermal power plant is 570,000 tons. Only about 30% of this
amount is recycled, the remaining is discharged to the landfill, causing the landfill to become
increasingly overloaded. Faced with that situation, the research to make use of coal ash from thermal
power plants in combination with in situ soil to create new materials with mechanical and physical
criteria to meet the technical requirements for earth structures is not only scientifically meaningful but
also brings economic, environmental and social benefits to Thai Binh province.

Keywords: Earth structure, soil stabilization, coal ash, shear strength, hydraulic conductivity.
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