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TOM TAT

GBFSla san phdm phé thai tir cicnha may luyén gang trong 10 cao, giy ra nhiing van
deé biic xtic trong xa hdi vé 6 nhiém mai truong va dién tich d6 thai. Chinh vivay,
nghién ctru tai sit dung GBFS vao caclinh vuckhaclahét stic can thiét. Trong bai bao
nay, GBFS duoc st dung phdi tron véi cét tie nhién dé cai tao dat yéu bang phuong
phép coc cat. GBFS duoc thay thé tir 20 + 60% cit va thi nghiém xac dinh cuong do
khang nén mot truc nd hong, hé s& tham K ctia mau phéi tron. Két qua da chi ra, GBFS
thay thé 20 dén 60% cét, ceong dd nén mot truc ting cao va hé s thdm K ctia mau phdi
tron giam dat K = 10° m/s, dap ting TCVN 11713:2017 va ham luong GBFS thay thé
t0i wru 1a 60%. Day 1a co sd d€ stit dung GBFS thay thé mot phan cat trong viéc xt ly

nén dat yéu bang phuong phap coc cat.

Ttr khéa: Xi hat 16 cao(GBFS), phdi trdn cat, cuong d¢ nohong, phuong phap coc cat.

1. MO PAU

Hoat dong xay dung nudc ta da va dang d6i méat véi tinh trang thiéu hut cat
nghiém trong. Theo quy hoach tong thé phat trién vat liéu xay dung dén 2020 tam nhin
2030, dy bdo nhu cau cat xay dung dén 2020 cta ca nudc khoang 130 triéu m?. Tuy
nhién, theo vu vat liéu xay dung (B6 Xay dung), nhu cau st dung cat hang nam dén
2019 da dat ngudng 130 triéu m3/nam. Trwdc thye trang trén, bén canh cac quy dinh va
quy hoach hoat dong theo cac dinh hwdng tiét kiém t6i da nguon cat tu nhién, chinh
phu va dia phuong da va dang khuyén khich st dung vat liéu nhan tao, dic biét la vat
liéu tai ché nham bd sung lwong thiéu hut va tirng budc thay thé cat tw nhién trong xay
dung. Xi hat 10 cao 1a phu pham cua nha may luyén gang trong 10 cao. Cong nghé
san xuat gang va thép theo quy trinh: quéng sat, than cdc va voi cuc duoc dua vao
trong 10 cao, nung va dwdi qua trinh hda ly phirc tap tao thanh san pham gang
néng chay, dong thoi trai qua qua trinh luyén thép dé'tao nén cac san pham thép. San
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pham phu ctia qua trinh luyén gang thép la xi & dang néng chay, nho lam lanh cuc
nhanh béng nudc ap luc cao s€ tao nén xi hat 10 cao. Hién nay ¢ nudc ta, cé hon 30
nha may luyén thép dang hoat dong va nhiéu nha may khac dang trong giai doan xay
dung hodc 1ap dy an. San luong thép ¢ Viét Nam nam 2007 khoang 12 triéu tan/nam va
du kién sé dat khoang 18 triéu tan/nam vao nam 2025 [1]. Pay la ngudn vat liéu rat 16n
va néu dugc nghién cttu, dinh hudng st dung hop ly sé dap ting dang ké nhu cau vat
liéu xay dung cho dia phwong va vung lan can. Viécstr dung GBFS gép phan ratlon
trong viéc giam lwong cat xay dung, qua do s€ giup cho viéc giam luong phat thai
khi CO2 . Viéc tich dong cac san pham xi hat 16 cao chura dwgc tiéu thu gay 6 nhiém
moi treong dat, nudce va khong khi, mat dién tich 16n d6 thai.

Trén thé gidi, GBFS duoc sit dung trong nhiéu linh vyc khac nhau. Tai chau
Au, Hoa Ky, Nhat Ban va nhiéu nudc tién tién trén thé gidi, xi thép khong duoc xem la
chat thai néu da qua xtt ly, tai ché, dong thoi quy dinh bat bude cac cong ty luyén thép
phai tai ché xi thép, han ché chon 1ap va sé dwgce st dung vao nhiéu muc dich xay
dung, giao thong, nong nghiép va cong nghiép xtr ly chat thai. Viéc sit dung GBFS thay
thé cot liéu cho bé tong xi mang cua Manso (2004) [2] cho thdy GBFS c6 thé dung vao
viéc ché tao duoc bé tong chat lwgng cao néu loai bo duwgce do trwong nod ctia xi. Nghién
ctru Patel [3] da chi ra r.%mg, viéc thay thé cot liéu tu nhién bé“mg GBFS véi ham luong
khong vuot qua 75% khong gay anh huong dang ké dén cac tinh chat co ban cua bé
tong. Qasrawi (2009), nghién ctru st dung GBFS phé thai khong va c6 ham lwgng CaO
thadp, hau nhuw khong qua x@ ly chét hoat tinh, lam c¢6t liéu nho thay cét trong bé tong
[4]. Két qua nghién cttu cho thdy, khi stt dung xi thai véi ham lwong 30% - 50%, cuong
dd chiu nén va cuong do chiu kéo cta bé tong tang tuwong ting 1,2 va 1,4 lan. Ngoai ra,
do sut cta bé tong giam xudng, con khoi lwgng thé tich tang khi ham luong xi thép st
dung ting lén. Nghién ctru ctia Rohde va dong nghiép ndm 2003 chi ra rang [9], xi thép
c6 kha nang mat on dinh dudi tac dong cua nuwdce cao do trwong nd. Tuy nhién, mo-
dun dan hoi ctia xi thép duoc bao quan trong moi truong am kha cao, 1én t6i 500MPa,
cao hon da dam ty nhién [4], [5]. Diéu nay chiing to xi thép c6 thé dung lam mong
duwong néu duogc xt ly dm dé giam d truwong no thé tich. Bén canh do, do dac diém
hat gdéc canh va cau tric x6p rong nén GBFS c¢6 tinh chat co ly thuan loi hon cat tw
nhién khi st dung lam vat liéu dap nén va san 1dp hay vat liéu cai tao nén dat yéu bang
coc cat. Cac nudce phat trién da hoan thién hé thong tiéu chudn quy dinh st dung vat
liéu xi trong xay dung va linh vuc dia ky thuat nhw c6t liéu cho vira va bé tong (JIS A
5011-1, JIS A 5011-4, BS EN 15167-1, ASTM C33,...), vat liéu san 1dp va nén d:flp, vat liéu
¢St nén duong giao thong (ASTM D5106, JIS A 5015), vat liéu cai tao nén dat yéu bang
phuong phap coc cét, vat liéu dap thoat nwdc (JSTM H 8001) [6].

O Viét Nam, viéc tai st dung cac loai xi gang va xi thép da dwoc chinh phu
thiic ddy va nham thay thé cac ngudn vat liéu ti nhién (TCVN 11568: 2016; Bd xay
dung, 2017). Cac nghién cttu vé xi thép mdi chi ding ¢ muc do thi nghiém trong
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phong, con cac thit nghiém ngoai hién truong van dang trong giai doan kiém tra va
con qua sém dé dua ra cac két luan chac chan. Nghién ctru cia Cong ty TNHH Vat
Liéu Xanh [7] cho thdy, xi thép c6 d6 ciing, dd ma sat va kha nang chdng mai mon cao,
con chi s6 bong tréc thap hon nhiéu so véi da. Bé mat cua xi thd, nham va d6 pH cao,
dao dong ttr 10 - 11 nén c6 d¢ dinh bam tot véi nhuwa duong. Tuy nhién, xi thép c6 khoi
luong riéng 16n hon 20% so véi da va kha nang hut nudc cao hon da. Theo Tran Van
Mién [8], & cung mot ham luong nhwa hap phu thi dung trong cua bé tong nhya cot
liéu xi thép cao hon dang ké so vdi bé tong nhua cot liéu da dam, d6 6n dinh va cuong
dd chiu nén cta bé tong nhua c6t liéu xi thép cao hon cta bé tong nhua cot liéu da
dam. Két qua nghién cttu ctia tac gia Tran Hitu Bang [9] cho thay, cwong dd ctia ctia bé
tong xi mang phu gia khoang xi thép c6 toc d§ phat trién thap hon so véi bé tong xi
mang thong thuong va ham luong phu gia khodng xi thép cang cao thi cuong do bé
tong xi mang cang giam. Tuy cac nghién cttu ¢ trén mdi chi dwoc thyec hién o trong
phong thi nghiém, nhung da budc dau cho thdy duoc kha nang st dung xi thép trong
linh viee xay dung cong trinh giao thong la rat 16n. Vi xi thép cd chita ham luong xi
mang thap va ham luong CaO cao [10] nén cé thé lam viéc nhu mot chat on dinh nén.
Xi thép c6 thé duoc dung dé thi cong trong moi truong khong thuan lgi (nén dat lay,
ltn, ngap nudc) hodc thoi tiét xdu (mwa). Dédc biét tai cac cong trinh bi ngap nuwdc, xi
thép duoc stt dung dé& chong Tay, lam kho mat bang va xt Iy nén dat yéu trong qua
trinh thi cong.

Nhu vay, c6 thé thdy trén thé€ gidi va Viét Nam, GBFS da duoc sit dung trong
nhiéu linh vuc, tuy nhién tinh chat ky thuat caa GBFS rat khac nhau tuy thudc vao
cong nghé luyén gang. Mat khéc, viéc tng dung GBFS vao trong viéc xtr ly nén dat
yéu bang coc cat hau nhu chua duege nghién ctru. Do vay, bai béo trinh bay cac két
qua nghién ctru vé viéc stt dung GBFS trong viéc cai tao dat yéu bang phuong phép
coc cat thong qua thi nghiém trong phong. T két qua nghién ctiru ¢ thé danh gia
nhan dinh vé trién vong thay cat caa GBFS trong linh vuc xt ly nén dat yéu béng
phuong phap coc cat.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu st dung

Mau xi hat 16 cao dang hat (GBFS) duoc 14y tir bai xi ctia Cong ty TNHH gang
thép Hung Nghiép Formosa Ha Tinh.

Mau cét thi 1dy ngau nhién tai cic diém khai thac cat xay dung trén dia ban tinh
Thtra Thién Hué, dam bao diéu kién cét hat to (loai cat duc bé tong) (hinh 2.1).
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2.2. Phwong phap nghién ctru

Mau xi hat 16 cao va cat sau khi mang vé phong thi nghiém dwgc phoi kho gié
va luu can than dé phuc vu cho qua trinh nghién ctru.

Do xi hat 10 cao chwa bi thuy hoa cé ddc tinh gidng voi cat (cat tho long song)
(hinh 2.1) nén d6 chat twong d6i (Dr) 1a thong s6 quan trong quyét dinh dén tinh chat
co ly va 1a co so dé tinh toan khdi luong mau phoi tron xi - cat phuc vu chuan bi mau
thi nghiém. Mau thi nghiém trong nghién ctru nay st dung do chit twong ddi Dr = 80%
(ranh gidi gitra két cdu chat vira va chat) 1a két cdu pho bién va on dinh ctia dat loai cat.
Bén canh d¢, ddc trung vat ly va thanh phan hoéa hoc co ban ctia xi hat 10 cao san xuat
¢ Nhat Ban va 6 Viét Nam khd twong dong nhau nén tac gia dé xuat lua chon cap phdi
phdi tron xi - cat theo céc ti 1€ xi - cat nhw sau (80% - 20%; 70% - 30%; 60% - 40%; 50% -
50%; 40% - 60%) nham muc dich so sanh véi két qua nghién cttu ca Nhat Ban [11,12].

Khéi lwong mau cap phéi xi - cat twong tng véi Dr = 80% theo 5 cap phdi lua
chon dugc trinh bay ¢ bang 2.1

Bdng 2.1. Khéi lwong xi - cat (D = 80%), nuwdc bién theo mau cdp phdi xi - cat

Ty 18 (%) Khuon mau (V = 196,25 cm?)
Xi - Cat Tong KL mau (g) Xi, (g) Cat, (g) KL nudc bién, (g)
80-20 315 252 63 375
70 - 30 318 223 95 378
60 - 40 325 195 130 385
50 - 50 327 163 163 387
40 - 60 328 131 197 388

Sau khi dam bao dt s6 lwong mau cho ting cdp phdi mau, bang phuong phap
chia tw 1dy 2 phan d6i dién d€ phuc vu thi nghiém xac dinh tinh chét co ly co ban cua
mau. Két qua phan tich thanh phan hat va chi tiéu vat ly mau cap phdi xi - cat phuc vu
tinh toan khoi lwong dé ché bi mau duoc trinh bay ¢ hinh 2.1, bang 2.2;
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Hinh 2.1. Biéu d6 thanh phan hat mau thi nghiém

Bdng 2.2. K&t qua phan tich chi tiéu vat ly mau cap phdi xi - cat
twong tng v6i do chat twong d6i Dr = 80%

Ty 1& (%) Dung trong, (g/cm?) Ty trong Hé s6 ron

Xi - Cat Yemax Yemin As €o €max €min
80 - 20 1,674 1,380 2,726 0,698 0,975 0,629
70-30 1,680 1,425 2,695 0,662 0,891 0,604
60 - 40 1,709 1,468 2,645 0,599 0,802 0,548
50 - 50 1,718 1,480 2,633 0,582 0,780 0,533
40 - 60 1,717 1,520 2,625 0,569 0,727 0,529
100% Xi - - 2,790 - 1,398 0,881

100% Cat - - 2,661 - 0,802 0,493

Tt khéi lugng khd mau cap phdi xi - cat da dwoc tinh toan (bang 2.1, hinh 2.2)
tién hanh dic mau theo phuong phép tram tich kho cho 5 cap phdi da tinh toan (80 -
20; 70 - 30; 60 - 40; 50 - 50; 40 - 60) (hinh 2.3).

Sau khi can mau xong (hinh 2.2) ding mudng dwa mau phdi tron xi - cat vao
khuon, trong qua trinh dwa mau, gd nhe vao thanh khuon cho khéi legng mau vira dua
vao khuon va tao trén bé mat khudn 1a mot mat phfmg (hinh 2.3).
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: Mouche b Xi’_car
L 70-307,
Hinh 2.2. Mau sau khi can cho vao hop dé€ chuan bi dtc ~ Hinh 2.3. Anh chup mau sau khi ché
mau bi vao khuon

Mau sau khi ché bi duoc bdo quan va nhe nhang dua vao binh thuy héa da
chuén bi danh diu tén mau sin. Dung dich thuy hoa la nudc bién 1y tai bién Thuan
An, tinh Thtra Thién Hué dam bao cach xa ctra song va thoi diém 18y nude bién la ngay
28/7/2020 (thoi diém nay sau nang néng kéo dai nham dam bao d6 mén ctia nude bién)
theo TCVN 5998:1995 [13], sau dé dung phéu rét nude bién da can tir tir vao binh thuay
héa vin chit ndp binh, dung bang keo d& quan that ki ndp day, sau d6 dung tti nilon
boc kin va dung day rat cot chat. Nhitng mau thuy hod ngoai troi dugc dé ngay tai san
thwong tang 3 khu nha Al - Truong dai hoc Khoa Hoc Hué, duwgc bao vé can than va

#
4
Hinh 2.4. Anh chup mau khi cho nuée Hinh 2.5. Anh chup mau duoc thay hoéa ¢ diéu kién

bién vao hop dung mau nhiét d§ ngoai troi

Mau thuy hoa ¢ diéu kién ngoai troi (ki hiéu BT), tng v6i 1 cap phdi cd 13 mau
bao gom: 0 ngay (2 mau), 14 ngay (2 mau), 28 ngay (2 mau), 56 ngay (3 mau) va 112
ngay (4 mau). Nhu vay, s8 lugng mau dugc nghién ctru trong mdi treong nuwdc bién &
diéu kién ngoai troi duoc thuc hién trong dé tai nay gom 65 mau (twong tmg véi 5 cap
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phdi (%) xi - cat: 80 - 20; 30 - 70; 60 - 40; 50 - 50; 40 - 60. K& hoach thuay hda mau trong
mdi truong nuwdce bién ¢ diéu kién nhiét d ngoai troi cho mot cap phdi mau duoc trinh
bay ¢ bang 2.3.

Bdng 2.3. K& hoach thuy héa mau phéi tron xi - cat trong moi treong nuwdc bién

O diéu kién ngoai troi

Thoi gian thiy 0 14 28 56 112
hoéa (ngay)
i BT 1; BT 3, BT 5, BT 7, BT 10, BT11,
Tén mau
BT 2 BT 4 BT 6 BT8, BT 9 BT12, BT 13
s bit da 29/03/ 29/03/ 29/03/
Ngay bat dau 29/03/2021 29/03/2021
thuy hoa 2021 2021 2021
LA 29/03/ 03/04/ 17/04/
Ngay két thic 24/05/2021 13/07/2021
thuy hoa 2021 2021 2021

Dén thoi gian thuy héa mau theo k& hoach (bang 2.3), mau dugc 14y ra d€ rdo
nudc, tién hanh thi nghiém mau dé€ xac dinh ceong d6 khang nén né hong (qu) va hé sd
thdm (k). Thi nghiém nénnd hong véi tdc ¢6 1 mm/ phut d&én khi mau pha huy theo tiéu
chuan ASTM D2166 [14]. Thi nghiém tham theo phwong phap ha muc nude (JGS0311).

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua thi nghiém thaim bang phwong phap ha thip muc nwéc

Clng véi su gia ting thoi gian thiy héa, dd bén nén ctia mau xi ting 1én do
hop chat thiy hda lién két cac hat xi 6 trong hdn hop mau va tich tu trong 16 rong cta
mau sé lam giam d6 tham nudc. Tuy nhién, do d&i twgng nghién ctru ctia dé tai 1a hon
hop xi hat 16 cao phdi tron cat nén déi voi cat khong co dac tinh thuy hda, do dé tinh
thadm k tdng 1én phu thudc vao ty 1& phdi tron cat. Két qua thi nghiém tham ctia hon
hop phdi tron xi - cat dwoc biéu dién ¢ bidu d6 hinh 3.2.
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Hinh 3.2. Biéu d6 thé hién k&t qua thi nghiém vé hé s& th&m k (m/s) mAu thay héa BT theo thoi
gian thuy hoa ¢ diéu kién nhiét 6 ngoai troi

Ttr hinh vé 3.2 dé dang nhan thay d6i véi cac cAp phdi mau phdi tron theo (%)
xi - cat thi hé s6 thadm K kha cao dao dong tir 102 dén 10 m/s khi thoi gian thuy hoa ti
0 dén 28 ngay do khoang thoi gian nady mau xi chwra dwoc thiy hda, cac hat xi chua tao
ra cac hop chat thuy héa nén chua gan két cc hat xi v6i nhau, ldc nay tinh thdm caa
mau phéi tron gan gidng nhu la tinh thdm qua cat hat tho. Tuy nhién khi thoi gian
thay hoa dat tir 28 dén 112 ngay thi tinh thdm giam dén 10° dén 10* m/s. Ching to
mau thuy héa cang 1au thi kha nang thim cang giam, titc kha nang thoat nudc cia mau
giam dan, ltic nay mau trd nén ran chic hon va cting hon do hop chat thity hoéa lién két
cac hat xi c6 trong mau phoi tron, lam giam d6 16 réng lai do d¢ tinh thdm giam theo.

Tinh thdm ctia c&p phdi mau % xi - cat (60 - 40 va 50 - 50) cho sy bién dong tinh
thdm khd on dinh, hé s6 tham K = 102 m/s, diéu nay hoan toan phu hop véi yéu cau vé
vat liéu cat lam coc - giéng cat (theo TCVN 11713:2017) [15].

3.2. Két qua thi nghiém cuong do khang nén 1 truc n6 hong (g4, kG/cm?)

- Trong qud trinh thi nghiém nén 1 truc né hong do bién dang dwoc bidu dién
theo tdc dd 1%/1 phut twong dwong Imm/1 phtt. Vi vy, cudng dd khang nén ctia mau
tang theo do bién dang trong giai doan tién hanh pha hay va dat gia tri cao nhat trudc
khi giam xu6ng trong giai doan sau pha huay (hinh 3.3). Twong tu, két qua thi nghiém
nén 1 truc nd hong cho cdc mau phéi tron xi - cat theo cac cdp phdi con lai ciing cho két
qua thé hién nhu biéu d6 hinh 3.3.
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Mau BT11 (Ngoai troi - 112 ngay - Cap phbi 80 - 20)
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Hinh 3.3. Biéu &6 thé hién két qua thi nghiém cuong d6 khang nén né héng g (kPa) mau BT11
thuy hoa 112 ngay ¢ diéu kién nhiét d6 ngoai troi.

- Két qua thi nghiém tién hanh nén 1 truc nd hong dwoc thye hién d6i véi 5 cap
phdi mau thuy hda & cac mdc thoi gian 0 ngay, 14 ngay, 28 ngay, 56 ngay va 112 ngay
trong moi truong nudce bién ¢ diéu kién nhiét d6 ngoai troi duoc trinh bay ¢ hinh 3.4
va hinh 3.5.
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Hinh 3.4. Biéu d6 thé hién két qua thi nghiém cuong d6 khang nén né hong g« (kN/m?) mau thay
héa BT ¢ diéu kién nhiét do ngoai troi.
- Dya vao két qua ctia bi€u d6 (hinh 3.4 va 3.5), cho thdy cuong d6 khang nén
nd hdng qu (kPa) ctia cac mau phdi trdn xi - cat theo cac cap phdi thuy héa trong méi
treong nudc bién diéu kién nhiét ngoai troi ting dan theo thoi gian thay hoa

(ngay/dém) va biéu d6 c6 xu hudng di 1én.
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Hinh 3.5. Biéu do6 thé hién két qua thi nghiém cwong d6 khang nén né hong trung binh qu
(kN/m?) mau thay héa BT ¢ diéu kién nhiét d6 ngoai troi.

Cu thé:

- Cudng d6 khang nén né hdng g« ctia 5 phdi mau phdi tron xi - cat thuy héa
trong khoang thoi gian tit 0 dén 28 ngay rat bé, qudao dong tir 1,054 dén 9,407 kN/m?>.

- Cuong d6 khang nén né hong g. cia 5 cdp mau phdi trdn xi - cat thuy hoa
trong khoang thoi gian tir 28 dén 56 tang vira, qudao dong tir 4,268 dén 28,826 kN/m?.

- Cuong do khang nén no hong g« ctia 5 cdp mau phéi tron xi - cat thuy hda
trong khoang thoi gian tir 56 dén 112 tang manh, g« dao dong tr 9,669 dén 231, 586
kN/m?.

Két qua thi nghiém trén hoan toan phu hop vdi két qua nghién cttu cua
Matsuda va cong su (2015 va 2016) [11,12] chi ra rang thanh phan héa hoc co ban ctia
GBFS gom CaO (vo6i), SiO2 (Silica), A1203 (nhom oxit) va MgO (magié oxit)) nén khi
tiép xtic véi mdi treong Am tw nhién, GBFS va GBFS phéi tron cat dé dang thuy hda.
Hop chat thiiy héa déng vai trd nhu xi méang gan két cac hat xi va vat liéu, gitip hinh
thanh va tang dan cuong d¢ ctia BGFS va GBFS phdi tron cat theo thoi gian ma khong
can phu gia.

- Ttr &6 thi (hinh 3.4, 3.5) cho thdy c6 thé lya chon cdp phdi mau phdi tron 60%
Xi - 40% cét thay thé vat liéu 100% cat trong cai tao dat bang phuong phap coc cat dam
bao diéu kién vé tinh thdm cling nhu vé cwong do chiu tai rat t6t cia dat tuwong tng
v6i moc thoi gian thuy hda 112 ngay.
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4. KET LUAN VA KIEN NGHI
4.1. Két luan

GBEFS chura duoc Hydrat hoa dwgc tron voi cat tu nhién voi ty 1€ tron ndm trong
khoang ttr 20% dén 60% va cdc mau GBFS tron cat dugc bao dudng trong nuwdc bién &
nhiét do ngoai troi trong khoang thoi gian tir 0 ngay dén 112 ngay. Sau d6 xac dinh
tinh thdm, cuong d6 khang nén 1 truc no hong tw do cho thay:

- Tinh tham ctia GBFS tang dang ké tuong tng ty 1€ tron % xi - cat (50 - 50; 60 -
40) dat 10°m/s, hoan toan dap tng vat liéu thay thé cat trong cai tao dat bang phuong
phap coc cat theo TCVN 11713:2017 [15].

- DGi véi thoi gian thiy héa d8i ngan (t < 56 ngay), ty 1& tron cat cao hon, kha
nang thuy hda cang thap, lac nay cuong d6 khang nén 1 truc thay doi khong dang ké.

- Khi thoi gian thty héa vueot qua 112 ngay, kha nang Hydrat héa va cuong do
khang nén mdt truc téng va ting manh d6i véi hon hop mau c ty 1& phdi tron % xi - cat
tuwong tng 1a 60% xi - 40% cat va giam manh khi ty 1é phdi tron xi giam xudng con 40%.

- C6 thé lua chon cap phdi mau phéi tron 60% xi - 40% cat thay thé vat liéu
100% cét trong cai tao dat bang phuong phap coc cat dam bao diéu kién vé tinh thAm
(K = 103m/s) cling nhw vé ceong dd khang nén 1 truc rat tot (g« = 231,6 kN/m?) ctia hdn
hop ph6'i tron xi - cat khi thoi gian thuy hoa dat > 100 ngay.

4.2. Kién nghi

- Do mau phdi trdn xi - cat cang thuy hoéa trong thoi gian dai thi kha nang thoat
nude ctia mau trd nén khd, mau tré nén rn chic va ctng hon, chinh vi thé ma cuong
d6 khang nén va tinh thadm ctia mot s6 cap phdi mau phoi tron cd su phan tan manh va
sai s0 twong d6i cao & mot s6 moc thoi gian (56, 112 ngay).

- Tiép tuc nghién ctru mot cach c6 hé thong cac chi tiéu vé thanh phéan hda cta
hdn hop mau phéi tron, tan dung dwoc ngudn thai ctia qua trinh luyén kim gép phan
thay thé ngudn vat liéu xay dung dang ngay cang can kiét bao vé moi trueong.

- Budc dau nghién cttu st dung xi hat 10 cao cd thé thay thé cho cat long song
phuc vu lam vat liéu thay thé cho cat trong phuong phap coc cat dam chat, lam tang
cuong d6 bén cua nén dat can cai tao, dong thoi lam tang tinh thdm khi phdi tron cat.

LOI CAM ON

Bai bao duoc thyc hién dudi sy tai trg kinh phi cua dé tai Khoa hoc va Cong
nghé cap Pai hoc Hu€ “Nghién cttu phoi tron xi 10 cao véi cat tw nhién lam vat liéu cai
tao nén dat bang phuong phép coc cat”, ma s6 DHH2021 - 01 - 185 ndm 2021 theo hop
dong s6 13/HD - 2021.
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UTILISATION OF GRANULATED BLAST FURNACE SLAG (GBEFS) FOR SOFT
SOIL IMPROVEMENT BY SAND COMPACTION PILE METHOD

Nguyen Thi Thanh Nhan*, Tran Thanh Nhan,
Tran Cong Anh Thinh, Le Van Duc, Pham Thanh Phuong Minh

University of Sciences, Hue University
*Email: nttnhan@husc.edu.vn
ABSTRACT

GBEFS is a waste product from cast iron smelters in blast furnaces, causing pressing
problems in society regarding environmental pollution and waste area. Therefore,
the study of reusing GBFS in other areas is necessary. In this article, GBFES is used
in combination with natural sand to improve soft soil using the sand compaction
pile method. GBFS was replaced from 20 + 60% sand and the Unconfined
Compressed Strength Test, the permeability test were conducted on the mixing
sample. The results indicated that as GBFS replaced from 20 to 60% of the sand, the
unconfined compressive strength and permeability of the mixing samples
increased. The permeability decrease to reach K = 102 m/s, met TCVN 11713:2017.
The optimal replacement GBFS content obtained was 60%. This is the basis for
using GBES to replace a part of the sand in the treatment of weak ground with the

sand compaction pile method.

Keywords: Granulated blast furnace slag(GBFS), sand mixing, unconfined

compressive strength, sand pile method.
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