NGHIEN CUU KHOA HOC

NGHIEN CUU UNG DUNG HON HOP Xi THAN, TRO BAY CO
GIA CO XI MANG LAM LGP PAY MONG TRONG KET CAU NEN
- MAT DPUONG O TO BANG PHUGNG PHAP THI NGHIEM

THS NGO GIA TRUYEN, THS BUI PHUGC HAO, THS KTS THACH VU DINH VI | TRUONG DAI HOC TRA VINH

Tom tat

Su khan hiém vat liéu dé xt ly, gia c6 nén dat yéu hodc vat liéu
dap nén cong trinh xay dung, méng két cau do dudng 6to, san
Iap nén dang la bai toan khé déi véi tinh Tra Vinh. Trong khi dé,
Nha may nhiét dién huyén Duyén Hai, tinh Tra Vinh, di vao van
hanh tir nam 2015, cong suat 1.245MW/nam, hang nam thai ra
moi truong khoang 1.192.880 tan tro bay/nam, 133.120 tan xi
than/nam. Nguy co tén dong va 6 nhiém méi trudng rat cao.
Viéc x0r ly va st dung tro bay, xi than tai cac nha may nhiét dién
md ra trién vong vé vat liéu maéi hiéu qua, tiét kiém chi phi, han
ché st dung tai nguyén thién nhién, giai quyét van dé nguén
vat liéu thay thé gép phan bao vé méi trudng. Panh gia chiing
minh vé tac ddng moi trudng huéng dén nhan réng gép phan
phuc vu xay dung cdng trinh giao thong néng thon trén dia ban
tinh Tra Vinh.

DAT VAN BE

DéE gidi quyét nhu cau vé vat liéu cat lam
I6p ddy méng trong két cau nén - mat
duong 6 t6 dang ngay cang khan hiém
do vén dé khai thac bi han ché, nguyén
nhan tu tinh trang sat I dién rong trén
hau hét cac tinh Bong bang song Clu
Long, nhém nghién clu dé xuat vat liéu
thay thé cat bang hén hgp xi than va
tro bay gia c6 xi mang tr nguén phé
phdm sén c6 trén dia ban tinh Tra Vinh
vai trr lugng 16n, lam I6p ddy mong
trong két cau nén - mat duong 6 to két
hop phuong phap thi nghiém danh gia
cudng do, do chat, chi tiéu co ly dadm
bdo tuong duong hodc I6n hon so vdi

2 AL A A - kAU qui phdn
ca vat liéu thong dung. ek 0 Wkah
phin hoa dic
H&Nn hop xi than, tro trén dia ban tinh ;;‘ oin Tro -
Trlé Vinh vai trit lugng khoéng 1.192.880  |. ket qus phin
tan tro bay/nam, 133.120 tan xi than/ tich Tro - Xi
nam rat I6n, doi hdi can phai mé rong :;‘;_‘gx‘;h;ﬁ':
bai chira dang la van dé kho cho viéc sanlip
van hanh khai thac cla nha méy nhiét |2 ?"md““ﬂ 5
. A A 5 [e]\
dién Duyén Hai. 3T Jogi T
(CoO < 10%,
Qua thi nghiém két hgp tinh toan hén L anuut:::;
haop xi than, tro bay gia ¢é xi mang cho [Ca18)

thay rdng viéc ap dung hdn hop xi than,
tro bay gia c6 xi mang thay thé cho vat
liéu cat lam I6p day mong la rat phu
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Abstract

The scarcity of materials for treatment, reinforcement of weak soil or
construction foundation materials, road pavement structure founda-
tions, and land leveling is a difficult problem for Tra Vinh province.
Meanwhile, Duyen Hai Thermal Power Plant, Tra Vinh province, has
been operating since 2015, with a capacity of 1,245MW. Every year,
Duyen Hai Thermal Power Plant discharges about 1,192,880 tons of
fly ash/year and 133,120 tons of coal slag/year into the environment.
The risk of residual and environmental pollution is very high. The
treatment and use of fly ash and coal slag at thermal power plants
opens up prospects for new, effective, cost-saving materials, limiting
the use of natural resources, solving the problem of alternative ma-
terial sources, contributing to environmental protection. Assessment
of environmental impact towards replication to contribute to serving
the construction of rural traffic works in Tra Vinh province.
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Hinh 1: Quy mé bdi chda xi than, tro bay
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Hinh 2: Két qua thanh phdn nguy hai tro - xi

hap. Chinh vivdy, bai viét trinh bay cach
tiép can dé thuc hién xay dung chinh
xac thanh phan hén hop xi than, tro bay
gia c6 xi mang lam I6p ddy méng thay
thé cét.

XAY DUNG PHUGNG PHAP THi NGHIEM
HON HQP Xi THAN - TRO BAY - GIA CO
XI MANG

Phuong phép thi nghiém hén hop xi
than - tro bay - gia c6 xi mang dugc
thuc hién trong phong thi nghiém két
hop hién truong théng qua cac két qua
thi nghiém sau:

TT/Items CHITIEU, DPON VI TINH/ | PHUONG PHAP THU/ | KET QUA THU NGHIEM/
Test properties, unit Test methods Test results
1 Do am /% TCVN 7024 :2013 0,26
2 Mat khinung / % TCVN 141 :2008 827
3 Ham lugng SOs / % TCVN 141 :2008 0,49
4 Téng ham luong / % TCVN 141 : 2008 81,6
SiOs + ARLOs + Fe203
5 Ham lugng CaO / % TCVN 141 :2008 0,020

Hinh 3: Két qua thanh phdn héa hoc
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E] NGHIEN CUU KHOA HOC
Két quad thi nghiém 1

Phan tich thanh phan nguy hai tro-xi
theo QCVN 07: 2009/BTNMT, vi tri lay
mau: Nha mdy nhiét dién Duyén Hai 1

BDdnh gid: dat yéu cau tat ca cac chi
tiéu dung cho san 1&p, cong trinh giao
théong va xay dung dan dung va cong
nghiép.

Két qua thi nghiém 2

Thanh phan hoa hoc tro bay/xi than, Vi
tri 18y mau: Nha mdy nhiét dién Duyén
Hai 1

Banh gid: Ham lugng CaO < 10% va qua
thdp -> Phai két hop cac chat hoat héa
khi gia c6 nhu: xi mdng, voi séng, voi toi,
NaoH,...

KET QUA THINGHIEM HON HOP Xi THAN
+TRO BAY

Két qua thi nghiém

K&t qua thir nghiém trong phong thé
hién & bang 1.

Tham khao tiéu chudn TCVN 10379:2014
-"Gia c6 dat bang chat két dinh vo co,

hoa chat hodc gia c6 tdng hap, st dung
trong xay dung dudng bd - thi cdng
va nghiém thu” va tiéu chuan TCVYN
10186:2014 - "Mong cat gia ¢ xi mang
trong két cdu do dusng 6 to6 - thi cong
va nghiém thu”(bdng 2 va 3).

Dua vao két qua bang 1 va tham chiéu
bang 2 va 3 cula tiéu chudn TCVN
10379:2014; TCVN  10379:2014  thi
khong dat. V&i 2 loai méau: tro, xi, hén
hop tro-xi déu cho két qua thi nghiém
nén qua nho so vai yéu cau clia cac Tiéu
chuan st dung chat lién két vo co hoac
gia cd tdng hop chét lién két (TCVN

Tubi mau Cudng dod chiunén | Cudng d6 ép ché M6 dun dan hoi

Tén cap phéi (ngay) (Mpa) (Mpa) (Mpa)
Xi than 7 0,0146
Tro bay 7 0,0360
HAN hop tro bay va xi than 7 0,0330
Xithan 14 0,0172

Khong thuc hién Khong thuc hién

Tro bay 14 0,0378 duoc duoc
HAN hop tro bay va xi than 14 0,0329
Xi than 28 0,0200
Tro bay 28 0,0445
HAN hop tro bay va xi than 28 00416

a) Mau nén 28 ngay truéc khi thi nghiém
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Bang 1. Két qua thi nghiém 3 logi mau mau tro bay, xi than va hon hop tro xi

b) mau ép ché phan ra trong nudc

c) Nén mau dat 28 ngay



Phuong phap

Chi tiéu Yéu cau th
Do bén cap | DO bén cap i Do béncap il | ASTMD1633
1.D6 bén khi nén (Mpa)

Xi than B&i vai mau

28 ngay & dd ém 30 2,0 1
bdo hoa khong nhé

hon

D6i vai mau 7 ngay

3 do dm bao hoa 2.0 1,0 0,5

khong nhd hon

2.6 bén chiu ép ché (Mpa)

D& véi mau 28 ngay

3 do dm bao hoa 1,2 08 -

khong nhé hon

Bdng 2. Chitiéu coly cba ddt gia c6 (TCVN 10379:2014)

Vi tri 16p két cau cat gia c6 | Cudng d6 chiunén | Cudng do chiu kéo khi

xi mang (Rnén 28 ngay), MPa | ép ché (Rép ché 28 ngay), MPa
LSp moéng trén cla két cdu 3,0 0,35

ao dudng cao cap va lép

mdt c6 lang nhua

LSp méng dudi clia két cau 2,0 0,25

ao dudng cao cap

Trong moi trudng hgp khac 1,0 0,12

Bang 3. Yéu cdu dbi véi cuong dé cia mdéng cdp phdi gia ¢ xi mang (TCVN 10186:2014)

10379, TCVN 10186), khong thé sirdung
tryc tiép lam méng dudng. Mudn dung
dugc phai két hop phuong phap bao
|&p vat liéu (vai dia ky thuat, Geocell, c6
khudén dudng...)

Thay thé hén hop tro xi cho hén hop tro xi
phdi trén 8% xi mdng

Tham khéo tiéu chudn TCVN 10379:2014
- "Gia c6 dat bang chat két dinh vo cg,
hoa chat hodc gia 6 téng hap, st dung
trong xay dung dudng bd - Thi cong
va nghiém thu" va tiéu chudn TCVN
10186:2014 - "Mdng cat gia c6 xi mang
trong két cdu do dudng 6 6 - thi cdng
va nghiém thu" cho thdy mong dudng
bdng hdn hop tro xi nhiét dién gia c6

chat lién két vo co (xi médng, voi,...) can
dat d6 bén cap Il cho mat dudng cap
cao (A1) hodc cép Ill (A2, B1) cho mat
duong cép thép, cadn nhac thém diéu
kién thay nhiét & ving tuyén di qua.

Cdc két qua thi nghiém trong phong thé
hién & bang 4-

- Cac méau hén hop tro xi gia ¢ tU 4%
theo khoi lugng hon hop déu dat do
cap Il sau 28 ngay;

- Ho6Nn hop tro xi ti 1é phdi tron 6 hodc
8% xi mang theo khéi lugng hdn hop
sau 90 ngay mdi dat do bén cap Il vé
M6 dun dan hoi. Xét diéu kién thi cong
thuc té thuong khé dam bado chat

luong hon so vai diéu kién thi nghiém
trong phong kién nghi dung Hon hop
tro xi ti 1é 1:1 phéi trén 8% xi mang.
Kinh nghiém c6 thé can nhic thém 1
it voi (4-10% so vai lugng xi mang gia
c6) dé ddy nhanh qué trinh thiy hoa va
kich hoat phdn Ung puzzolan trong tro
xi, tdng cucong do ép ché. Nhg vay rut
ngan thai gian hinh thanh cudng do,
rdt ngan thai gian thi cong.

- Vat liéu st dung: tro - xi - xi mdng ti [é
42%-50%-8%

Dé xudt két cdu cho nén - do dudng

- Tai trong thiét ké: 8T.
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M6 dun dan hoi

Do bén khinén

DO bén chiu ép

Ghichu

cau do bén caplll, gia
tri t8i thiéu

tinh toan - 28 sau 28 ngay ché sau 28 ngay
ngay (MPa) (MPa) (MPa)

TCVN 10379:2014, yéu 400 3 12

cdu do bén capl, gia

tri t6i thiéu

TCVN 10379:2014, yéu 350 2 0.8

cdu do bén capll, gia

tri t6i thiéu

TCVN 10379:2014, yéu 200 1 Khong can thi

nghiém

Hon hop tro xi ti 1é 1:1 | Mau khong gitr

Mau khong gitr

Mau khong gitr

Khoéng dat yéu cau

phdi trén 8% xi mang

duoc hinh dang | duoc hinh dang | duoc hinh dang | cac cap d6 bén
dé thi nghiem | dé thi nghiém dé thi nghiém
HAN hop 48% tro - 121,38 0,703 0,108 Bat 150,4 MPa sau
50% xi, 2% xi mang 90 ngay
HAN hop tro xi ti 1 1:1 297.13 220 0305 Fdh dat 3354 MPa,
phdi trén 4% xi mang Rec dat 0.34 MPa
sau 90 ngay
H&N hop tro xi ti 1 1:1 326.56 311 0443 Fdh dat 356.8, Rec
phdi trén 6% xi mang dat 0.48 MPa sau
90 ngay
H&N hop tro xi ti 1 1:1 33468 407 0458 Fdh dat 3684, Rec

dat 061 sau 90 ngay

Bang 4. Yéu cau do bén cdp |, Il, Il va cdc chi tiéu do bén cta hon hop tro xi thdr nghiém

Cwirng | Cwong .
Thanh | Médun |d6 chiu | dé ép ?:::ft’ Luwc ?““9 Podm | oo | Hess
phin | danhdi |nén28 |ché28 . dinh (c) ::-;"? t6t mhit thim (I)
ngay ngay i
; . . . (x10-¢
bon vi MPa MPa MPa (dd) MPa KN/m %o % em/s)
Giati | 3348 4 0,45 48,55 2.842 15,59 13,4 490 17,5

20-30 cm Moéng KCAP bing HH tro - xi - xi ming
' 8% dat do bén cip II
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Mit dworng BTXM tro bay thay thé 50%
25-30 cm 44 M300, Dmax20, d6 sut 6-8 cm

Pip nén bang HH tro - xi - xi ming 3-4%

- Cau tao két cau 4o duong tu
trén xuéng nhu sau: M3t dudng
bé tong xi mang + tro bay (50%),
M300 day 18cm; Nilon l6t; Mdng
I6p dudi hén hop xi + tro bay
(92%), gia cO xi mang (8%) day toi
thiéu 15cm, K=0.98; Bap hdn hop
xI + tro bay (94%), gia c6 xi mang
(6%) day t6i thiéu 30cm, K=0.98,
Enen=40MPa; BU vénh hdn hgp
cat (50%) + tro bay (44%) + xi
mang (6%).

- DBap 1é + taluy bang dat dinh:
K=0.9.

KET LUAN

Nham xU Iy nguy ca 6 nhiém moi
trudng, vua khac phuc tinh trang
khan hiém vat liéu dédp nén, méng
dudng 6t6, xr Iy nén dat yéu bang
cach tan dung vat liéu tir ngudn
phé thai tro bay, xi than nha mdy
nhiét dién Duyén Hai véi khoi
lugng I6n. SU dung tro bay lam
I6p gia c6 dat - tro bay - xi mang
(trong do xi mang déng vai tro phu
gia hoat héa), Viéc st dung I&p hdn
hgp tro xi + xi mang hodc voi lam
vat litu ddp nén, mong dudng o6to,
san nén cac khu dan cu la rat hiéu
quad (vé cudng do, tudi tho cong
trinh...), dm bao thay thé ngudn
vat liéu cat dang ngay cang khan
hiém trén dia ban tinh Tra Vinh
néi riéng va Déng bang séng Clu
Long ndéi chung./.

Tai liéu tham khao

1. TCVN 12660:2019 Tro xi nhiét dién
dét than lam nén dudng 6 té - Yéu
cdu ky thudt thi céng va nghiém
thu.

2. TCVN 12660:2019 — Yéu cdu cu
thé déi vdi vdt liéu tro xi nhiét dién
va hén hop tro xi nhiét dién

3. Quyét dinh s6 216/QD-BXD ngay
28/3/2019 ctia Bé Xdy dung vé Ban
hanh Chi dén ky thudt “Str dung tro
xi nhiét dién dét than vao san lép”.

4. Bdo cdo két qua thi nghiém vé viéc
str dung hén hop tro bay va xi than
ddp nén dudng ngay 15/8/2024 cla
Céng ty C6 phdn Tu vdn Xdy dung
va Méi truong Duy Thanh.



