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Nghién ctru anh hudng cia ham lugng xi 10 cao S95 dén su gia tdng
cuong dg cta bun thai trong cai tao nén cong trinh khu vuc Hai Phong
Bui Vian Binh'2"

! Trwong Pai hoc Mo - Pia chdt
2 Nhém nghién ciru Dia chat cong trinh va Dia méi truong

TOM TAT

Véi toe do do thi hoa cting nhu sy phat trién ctia cac khu cong nghiép va co so ha tang ngay cang cao, van
dé vat liéu san lap nén, dat ddp dudng dit ra nhimg thach thirc 16n cho cong tac khai thac tai nguyén. Do
su thiéu hut vat lidu san l4p tai cac du an xdy dung ngay cang 16n, dac biét ¢ nhirng khu vuc ddng bang noi
¢6 dia hinh triing thip, nén yéu ciu tim kiém cac ngudn vat liéu dép thay thé cho cat, dat dip ngay cang cip
thiét. Nhim tan dung cac vat lidu thai ra tir qua trinh san xudt cong nghiép nidng cling nhu tdn dung cac vt
liéu thai tir qua trinh nao vét kénh muong, luong lach bai bao d3 tién hanh nghién citu cai tao bun thai bing
xi 10 cao S95 va xi mang d& 1am vat lidu san 14p nén cong trinh. Dé nghién cuu anh hudng cua ham luong
xi 10 cao S95 dén sy gia ting cudng d6, nhém nghién ctru d3 tién hanh tron miu bun thai lay tir ludng Lach
Huyén trén voi cac ham lugng xi S95 va xi mang lan lugt la 60kg, 80kg, 110kg, 140kg va 160kg. Cac mau
bun cai tao dwgc ché bi v6i ham luong xi mang va xi 10 cao khac nhau. Sau khi ché bi va bao dudng trong
diéu kién phong thi nghiém, cac mau dugc tién hanh xac dinh cuo’ng d6 khang nén ¢ 7, 14 va 28 ngay tudi.
Ket qua nghlen ctru cho thay rang khi ham lugng xi 10 cao va xi mang tang thi cudong do khang nén cua
méu bin gia c0 tang 1én, trong d6 cuong do khang nén tang tir 77,65 dén 702,79 kPa ¢ 7 ngay tudi, va tir
116,44 dén 1186,66 kPa & 14 ngay tudi va tir 124,13 dén 1660,64 kPa & 28 ngay tudi. Hon nita, khi thay
dbi ty 18 giita ham lugng xi 16 cao S95 va ham lugng xi ming trong tirng ham lwong xi va xi méing cho thiy
ring ham lwong xi trén xi ming tir 40/60 va 50/50 cho két qua cudng do 16n nhit.

Tur khéa: xi 10 cao, bun thai, cai tao bun, cirng hoa bun, xi S95

1. Giéi thiéu chung

Vi tc do d6 thi hoa ciing nhu sy phat trién ciia cac khu céng nghiép va co so ha ting ngay cang cao,
vén dé vat lidu san lip nén, dit dip duong dit ra nhitng thach thirc 16n cho cong tac khai thac tai nguyén.
Do sy thiéu hut vat lidu san l4p tai cac du an xay dung ngay cang 16n, dic biét ¢ nhiing khu vuc ddng bing
noi ¢6 dia hinh triing thip, nén yéu ciu tim kiém céc ngudn vat lleu dép thay thé cho cat, dat dip ngay cang
cAp thiét. Nhdm tn dung cAc vat liéu thai ra tir qu4 trinh san xuét céng nghiép ning ciing nhu tan dung cac
vat liéu thai tir qua trinh nao vét kénh muong, luéng lach, nhiéu nha khoa hoc da thuc hién céc nghién ctru
gia cd, cai tao dé st dung ching cho vét liéu de’ip. Phuong phap céi tao bun nao vét thanh vét liéu san lép la
mot trong nhitng tmg dung tiém ning nham giai quyét duoc bai toan 6 nhiém moi truong va thiéu hut vat
ligu xay dung. Phan vén Kha (2019) dé nghién ctru tin dung d4t nao vét luong lach tai song Tién va song
Héu két hop vai tro bay dé 1am mong két cAu 4o duong 6 t6 tai Tra Vinh. Két qua nghién ctru da xac chi ra
ring hdn hop vat li¢u dat — tro bay — xi mang véi ham lung 6% va 8% xi ming ché mé dun dan hoi dat 250
MPa va 287 MPa theo thir ty, va dat do bén cép 1T dbi vai vat ligu la dat gia cb. Vat liéu gia cé dam bao
sir dung dé lam 16p mong dudi két ciu 4o dudng thay cho cac 16p cép phéi thién nhién va 16p cap phéi da
dam. V6i ham luong xi mang 2% va 4%, hdn hop dét gia cb khéng dam bao yéu cau cip dé bén cho vat
liéu lam méng két cau 40 dudng. Mot so tac gia da nghién ctru cong nghé cing hoa bun nao vét dé sir dung
trong san lip mat bang thay thé cat (Ng6 Anh Quéan, 2023). Két qua nghién ctru da dé xuit giai phap cong
nghé vat liéu dung dé cirng hoa dit bun nao vét tir séng, kénh bang chat két dinh v co bao gdm xi ming,
tro bay, xi 16 cao va thach cao va céc phy gia héa voi thanh phin cdp phéi hop 1y dé cting héa bun nao vét
ding lam vat liéu san 14p mat bang va ddp nén dé bao thay thé cho cat. Chat lugng ciia bun sau cting hoa
dat tiéu chudn TCVN8219:2009. Nguyén Quang Phu (2022) da nghién ctru cimg hoa dét bun nao vét béing
xi ming va phu gia khoang. Nghién ctru da sir dung cac hdn hop xi mang két hop vai tro bay va xi 6 cao

* Tac gia lién hé
Email: buivanbinh@humg.edu.vn
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@& cimg hoa bun & cac ving nudce lo va nude man khu vue Ca Mau. Két qua nghién ciru véi cac ty 16 hdn
hop dét bin v&i 6% xi mung va (2, 4, va 6%) xi 16 cao va (2, 4, 6%) tro bay cho thiy cudng d6 cia dat bun
tang tir 12,2% dén 15,4% so vai dat bun cimg héa bang xi ming. Diéu nay cho thiy dt bun sau ctiig héa
¢6 thé sir dung cho muc dich xay dung nhu lam vat li¢u thay thé cat dé san ldp mit biang va dap bo bao
trong cdc cong trinh thuy loi. Lé Van Diing (2022) dé nghién ctru cai tao bun thai thanh vat liéu c6 cuong
d6 cao nham thay thé cho dat dap nén duorng va dau cau. Nghién ciru da dé xuat tron bun thai voi xi ming
va chét tao bot dé tao ra hdn hop dét gia cb c6 d6 rong 16n va trong lwong nhé hon dit dép thong thuong.
Két qua nghién ctru cho thiy khi tron bun thai véi xi méng va chét tao bot 1am cai thién cuong do ciing nhu
khéi lwong thé tich ctiia hdn hop dét gia cb. Hdn hop dit duoc gia cb bing xi ming va chit tao bot dam bao
duge yéu ciu cua vat liéu dip nén dudng va dudng din ddu cdu. Cong ty cb phin tu vin du tu cong trinh
hang hai viét nam da ap dung céng nghé trén bun mém véi xi ming sir dung khi nén hdn hop qua duong
dng dé xur 1y bun thanh vat liéu san l4p. Cac nghién ciru tai ché bun thai két hop véi cac phu gia dung lam
vat lidu san ldp cho cac dang cong trinh ngay cang dugc cac nha nghién ctru, cac nha quan 1y quan tim thyuc
hién.

Trén Thé Gidi viée sit dung bun nao vét cho muyc dich san lap cac cong trinh cang, san bay da dugc thuc
hién ¢ nhiéu nudc nhu Nhat Ban, Trung Quéc, Singapo va Uc. G Nhat Ban, khodng 180 triéu m® bun cat
da duogc str dung cho myc dich san 14p khi xay dung san bay qudc té Kansai (Arai, 1991). O Singapo, gn
200 triéu tin bun cat nao vét duoc sir dung dé xay dung dw an déng Changi (Arulrajia va nkk, 2009). Viéc
str dung bun thai lam vét liéu san lap cho phép giam gia thanh khi xay dung cong trinh. Mt khac, do nhu
cAu str dung dit 1am vat liéu san lap ngay cang cao, viéc cai tao bun nao vét cho muc dich xay dung cac
cong trinh ven bién ngay cang dugc quan tam boi cac nha nghién ctru. Viée cai tao bun nao vét khong chi
lam giam nguy co gdy 6 nhiém moi truong do cac rac thai bun nao vet, cling nhu cong tac nhin chim bun
gy ra ma con dem lai hiéu qua kinh té ciing nhu khai hoang cac ving dim lay ngdp nudc cho muc dich
phat trién kinh té. Liu va nkk (2015) da bao cdo v& vé céac dic tinh cling nhu sy On dinh cua bun nao vét va
ciing nhan manh trién vong cia ngudn vat ligu nay cho muyc dich san lap Ganesalingam va nnk (2011) da
nghién ciru cac tinh chét dia ky thudt ciia bin nao vét & cang Brisbane, Uc cho muc dich ti ché dé lam vat
liéu san lap cac cong trinh mo rong cang. Liu va nnk (2022) da st dung xi mang va tro bay dé cai tao bun
nao vét. Két qua nghién ctru cho thay rang Xi mang va tro bay ¢6 hi€u qua cao trong cai tao bun va c6 the
str dung tro bay dé thay thé mot phan xi méing trong viéc céi tao. Nhin chung, thyc té hién nay do nhu cau
vt liéu san 14p cho cac cong trinh xay dung 16n trong khi cac ngudn vat lidu ¢ dac tinh phi hop nhu cat,
sét ngay cang khan hiém. Do d6, viéc tim cic ngudn vat liéu thay thé dang tré 1én cép thiét. Hudng nghién
clru cdi tao bun nao vét dé lam vat liéu san lap, vat liéu dap da va dang duoc nhiéu nha khoa hoc trén Thé
gi6i quan tdm nghién ctru.

Nhim cung cap nhirng hiu biét v& cong tac cai tao bin nao vét, cac dic tinh vat Iy cua bun, ciing nhu
diéu kién va méi truong thanh tao c6 y nghia quan trong dén viéc lua chon céc chit gia cb cai tao phu hop.
Trong nghién ciru nay, nhoém tac gia da thuc hién cong téc cai tao bun nao vét lay tir cac cira song, ludng
lach khu vye Hai Phong bang xi mang két hop véi xi 16 S95. Két qua nghién ciru nhim dénh gia anh huéng
ctia ham lugng xi méng, xi 10 cao S95 dén su gia ting cudng do cia mau bun nao sau khi duoc cai tao.

2. Phwong phap nghién ctru

Nhim danh gia duoc sy gia ting cuong do ciia bun nao vét sau khi duge cai tao bing xi mang va xi 10
cao, nhom tac gia da tién hanh cac nghién ctru trong phong thi nghiém nham lam sang t6 tinh chat hoa ly,
co hoc ctia cac mau dat bun nao vét, mau xi 10 cao S95 ciing nhu tinh chat co hoc ctia hon hgp bun sau cai
tao.

2.1. DPac diem ciia bun nao vét

Trong nghién ctru nay, cic mau bun nao vét tai cc cira song, luéng lach dugc léy tai 3 bai vat liéu khu
vue cang Lach Huyén. Bun nao vét tir cac luéng lach duogec tich trir lai trong cac bai & xung quanh khu vyc
cang Lach Huyén. Nhom nghién ctru da tién hanh liy cac mAu bun nao vét dac trung tai 3 bai luu trlr bun,
nhu hinh 1. Mdi bai vat lidu tién hanh 1iy 2 mau bun dac trung. Cac mau bun dic trung s€ duoc phan tich
céc dic diém thanh phan hat, khbi luong riéng, do a 4m gi6i han déo va dd am gidi han chay. Cac thi nghiém
phan tich cac chi tiéu vat 1y ciia mau bun dugce thuc hién tai phong thi nghiém Dia k¥ thuat cong trinh,
Truong DPai hoc Mo - Dia chét. Cong tac thi nghiém xac dinh cac chi ti€u vat 1y duoc thuc hién tudn theo
tiéu chudn Viét Nam hién hanh. Két qua thi nghiém cac tinh chét ctia 06 mau bun nao vét duoc chi ra trong
bang 1.

Két qua phan tich hat cho thiy ring nhoém hat sét (<0,005 mm) dao déng trong khoang tir 16,4 dén
23,9%, nhém hat bui (0,005-0,05mm) dao déng trong khodng tir 16.9 dén 49.1%. Nhém hat cat (0,05-2mm)
dao dong trong khoang tir 33,3 dén 66,7%. D6 4m gi6i han chay ctia miu dét dao dong tir 29,7% dén 37,5%.
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bo am gioi han déo dao dong trong khodng tir 18,4% dén 24,1%. Vi két qua phan tich thanh phé}n hat, do
am gi6i han chdy va do am gioi han déo ket hop v6i quan sat lugng hitu co, cac mau dat bun luong Lach
Huyén c6 thé )sép vao loai dat bun sét pha.

[P TR N e - -
Hinh 1. Cong tdc ldy méu tai cdc bdi heu triv bun nao vét tal Lach Huyén, Hdi Phong

Bang 1. Tinh chdt vat Iy cua mdu bin nao vét

Thanh phan hat, P (%) | Ol Tgigi | gigi
\ . . uong
% Puong kinh nhom hat (mm) N han han
TT | Mau riéng X
chay déo
10- 1 -{0,5-{0,25-{0,1-{0,05-{0,01- A WL W,
~10 5 3212 0,510,25]0,1 ]0,05]0,01 0,005 <0005 (g/em®) | (%) (%)

1 |BI1-1/0,0(0,0{0,0(0,0]|0,3]|4,0|12313,7]|383 10,8 | 20,6 | 2,65 352 | 232
B1-2/0,0(0,0({0,0{0,0|1,3|10,4|16,6 |19,6(22,8| 9,7 | 19,6 | 2,63 36,0 | 229
B2-110,0(0,0({0,0(2,1|3,5| 7,2 |123|17,6(33,1| 59 | 183 | 2,66 | 29,7 18,4
B2-210,0(0,0/0,0({0,0|1,9/11,8]|21,910,6|22,6 | 7,3 | 23,9 | 2,66 | 37,5 | 24,1
B3-1]0,0(0,0({0,0{2,1{3,3]6,6 |29,1 |256|11,1| 58 | 164 | 2,65 30,1 19,3
B3-210,0({0,0{/0,0({1,5|1,8] 5,1 (249(255|14,7| 7,0 | 19,5 | 2,67 | 314 18,6

(o) N IRV B N I S

2.2. Tinh chit ciia xi l6 cao nghién min $95 va xi ming

Xi lo cao nghién min S95 hién nay da dugc sir dung rong rii nhu 1a mot loai phu gia trong bé tong. Trong
nghién ctru ndy, xi 1o cao nghién min S$95 dugc st dung dé thay thé mot phan xi mang trong viéc cai tao
dat bun nao vét. Xi 16 cao S95 str dung trong nghién ctru la san phém ctia cong ty C6 phan ning lugng Hoa
Phat. Két qua thir nghiém mau xi 16 cao nghién min S95 di dugc phan tich tai phong thi nghiém VILAS003
thudc Trung tdm kiém dinh vat lidu xay dung thugc Vién vat liéu xay dung cép ngay 21/09/2022 theo ching
chi xuét xudng ctia nha may. Tinh chét ciia miu xi 16 cao S95 dwoc thé hién nhu trong bang 2.

Bdng 2. Tinh chdt ciia mdu xi 16 cao nghién min S95

STT Tén chi tidu DPon vi Két qua Phuong phap thir

Chi s6 hoat tinh cuong do, phén

| trdm so v&i miu dbi chung: %
- 7 ngay 84 TCVN11586:2016 (*)
- 28 ngay 115

2 Ty 1€ d6 luu dong % 102

3 Khbi lwong riéng g/em? 288 _

4 B& mit riéng cm?/g 5320 TCVN 4030:2003
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5 Miét khi nung (LOI) % -0,25 TCVN 8265:2009

6 | MgO % 7,86 .

> 503 % 0.09 TCVN 2(33)65.2009

8 Do am % 0,00

9 H¢ 56 kiém tinh K % 1,69 TCVN 4315:2017 (*)
10 Ham lugng Cl1 % < 0,001 TCVN 141:2008

Loai xi mang dugc st dung trong nghién ctru la xi mang PCB40 Chinfon. Pay 1a loai xi mang phé bién
6 khu vuc Hai Phong.

2.3. Phwong phdp gia c6 v bio dwdng méu trong phong thi nghi¢m

Nham muc dich nghién ctru anh huéng ctia ham lugng xi 16 cao S95 dén su gia ting cuong do cia dat
bun nao vét, ham lugng xi 16 cao S95 s& duoc thay thé mot phan xi mang véi ty 18 xi mang trén xi 16 cao.
Ty 1€ xi 16 cao S95 thay thé xi mang dugc nghién ctru 1an luot 14 20%, 40%, 50%, 60%. Mt khac, dwa vao
céc nghién ctru ctia Phan Vin Kha (2019), Ngé Anh Quan (2023), va cac kinh nghiém khi thiét k& ham
lwong xi ming phd bién thudng ding trong thiét ké coc Pat- Xi ming trong cac du 4n giao thong hién nay
cung v&i muc dich cuia viée cai tao dAt bun nao vét dung lam vét liéu san lép, ham lugng xi mang Két hop
v6i xi lo cao duoc lya chon 1a 80, 110 va 140 kg/m?, chi tiét ty 1€ cac ham lugng thanh phﬁn duoc thé hién
trong bang 3. Ty 1€ nudc trén xi mang béng 1. Cac mAu dAt ban nao vét tai cac bai vat lidu duoc tron déu
v6i nhau va ldy miu dai dién trudce khi dugc gia ¢b bing xi ming va xi 16 cao S95. Quy trinh ché bi mau
va bao dudng dugc thuc hién theo phuong phap ché bi uét theo tidéu chuin TCVN9403-2012. Theo quy
trinh nay, mau bun dugc phoi kho gi6é va duoc tin nho va sang qua riy 0,5mm. Sau d6 cin cac ham luong
theo cip phdi da dugc dé xuat & trén. Cac hop phan duoc tron déu voi nhau theo cac t6 hop mau. Sau do
mau dugc bao dudng trong diéu kién nhiét 46 phong trong khodng 3 ngay. Sau 3 ngay mau dugc thio khuén
va bao dudng trong moi trudng nude ¢ nhiét dd phong dé thi nghiém ¢ céc ngay tudi 7, 14 va 28 ngay.

Bdng 3.Ham leong xi 16 cao S95 va xi mdng gia cé

Ham luon V1A Khoi lwgng dat | Khoi lwgng | Khoi luon, ) 1A
TT | Tén miu XM+S§5g Ty 16 XM/S9S| s 'gif T S95 ¥ TyIeN /XM
kefom® | XM S95 (ke) (2) @ @
M2.1 0 60 2,743 67,8584 | 101,7876
| [M22 %0 50 50 2,743 84,8230 | 84,8230 ]
M2.3 60 40 2,743 101,7876 | 67,8584
M2.4 80 20 2,743 1357168 | 33,9292
M3.1 40 60 2,743 93,3053 | 139,9580
, |M32 1o 50 50 2,743 116,6316 | 116,6316 |
M3.3 60 40 2,743 139,9580 | 93,3053
M3.4 80 20 2,743 186,6106 | 46,6527
M4.1 0 60 2,743 118,7522 | 178,1283
3 | M42 140 50 50 2,743 148,4403 | 148,4403 ]
M43 60 40 2,743 178,1283 | 118,7522
M4.4 80 20 2,743 2375044 | 59,3761

Mbi t6 hgp miu tuong ting véi cac ty 18 xi mang trén xi 16 cao S95 s& duge ché bi 9 thoi mau va duoc
bao dudng trong diéu kién phong thi nghiém. Cac miu s& duoc xac dinh cuong do dua trén thi nghiém nén
don truc nd hong tur do tai céc thoi diém bao dudng 7, 14 va 28 ngay. Thi nghiém xac dinh cudong d6 khang
nén trong didu kién né hong tudn thi theo tiéu chudn TCVN9403-2012 va tiéu chudn ASTM D2166. Gia
tri cudng d6 khang nén (qu) va md dun dan hdi (Eso) s& duge xac dinh dya trén két qua thi nghiém, nhu
trong hinh 2.

3. Két qua va thao luin
3.1. Anh huwéng ciia ham lugng xi mang - xi Id cao S95 dén cwong dp ciia bin nao vét sau cdi tao

Két qua thi nghiém v6i ham lwong xi mang va xi 16 cao S95 14n luot 1a 80, 110 va 140 kg/m® cho thiy
du gia ting manh cuong d6 khang nén cua hdn hop bin nao vét sau cai tao. Két qua cuong d6 khang nén
ctia hdn hop biin sau cai tao tai 7, 14 va 28 ngay dugc thé hién trong hinh 3. Cudng d6 khang nén & 28 ngay
clia mAu biin nao vét khi ham lwong xi ming va xi S95 xir Iy véi 80 kg/m3 thay dbi tir 186,0 dén 380,0 kPa.
Cudng d6 khang nén & 28 ngay ciia mau btin nao vét khi ham hrong xi mang va xi S95 xir Iy véi 110 kg/m3
thay ddi tir 474,9 dén 681,85 kPa. Cudng d6 khang nén & 28 ngay ctia mau bun nao vét khi ham lwong xi
ming va xi S95 xir 1y véi 140 kg/m? thay dbi tir 700,3 dén 1036,3 kPa. V&i sy gia tang cuong do kha 16n
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ctia hén hop bun sau cai tao, didu nay cho thdy tiém nang cai tao bun nao vet @& 1am vat liéu san lap. Tuy
thudc vao yéu ciu vé cuong do ciia vat li¢u san 1dp dé c6 thé lya chon ham lugng xi ming — xi 16 cao S95

hop ly.
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Hinh 3. Cuong dé khang nén cua maéu bin sau cdi tao
3.2. Anh huwéng ciia ham lugng xi 16 cao S95 dén cwong dp ciia biin ngo vét sau cdi tao

Két qua thi nghiém cho thay rang ty 18 xi 16 cao S95 thay thé xi ming c6 anh huong déng ké dén cuong
d6 khang nén cua hd hop bun nao vét sau cai tao. Cuong do khang nén cta mau buin sau cai tao gia ting
dang ké khi ty 1é thay thé xi 10 co gia ting. Két qua nghién ctru cho thay, khi ty 1& xi 10 cao S95 thay thé xi
méng tir 40-60% cho két qua cuong do khang nén cao hon so v6i cudng do khang nén cua maiu cé ty 1&
thay thé thap. Hinh 4a cho thiy khi ham lwong xi ming — xi S95 la 80 kg/m? anh huong cua ty 1€ thay thé
thé hién o rang nhat Ty 1& xi mang / xi S95 tir 0,67 téi 1,5% cuwong d6 khang nén clia miu bun sau cai tao
16n hon so voi mAu c6 ty 1& xi ming / xi $95 bing 4. V&i ham lwong xi méng — xi S95 tir 110, va 140 kg/m?
cuong do mau véi ty 1¢ xi mang / xi S95 thé hién quy luat khong rd rang. Tuy nhién, cuong d6 khang nén
clia mau cho gia tri gan nhu twong duong. Didu nay cho thiy trién vong 16n vé kha  nang st dung xi 16 cao
S95 dé thay thé mot phan Xi ming trong linh vic cai tao bin nao vét. Ty 18 thay thé co thé 1én dén 60%.
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Hinh 4. Anh hwong cua ty 1é Xi mang / xi S95 dén cuong dé khdng nén ciia mau bim sau cdi tao
4. Kétluan

Anh hudng ctia ham luong xi mang — xi 10 cao cling nhu ty 1€ thay thé xi 16 cao S95 cho mot phén Xi
mang da duogc nghién ctru. Két qua nghién ctru cho thy cuong d6 ciia miu bin nao vét gia ting manh khi
duoc cai tao vdi ham lugng xi mang va xi 10 cao S95 lan luot 1a 80, 110, 140 kg/m?. Cudng d6 khang nén
thay di tir 186.0 dén 1036.3 kPa khi ham lwong xi mang va xi S95 1an luot 1a 80, 110, 140 kg/m®.

Anh hudng ctia ty 1¢ thay thé xi S95 cho xi ming cho thay khi ty 18 thay thé tir 40-60% cudng do cua
mau hdn hop gia cb cho gia tri 1én hon. Piéu nay cho thiy kha ning sir dung xi 16 cao S95 thay thé 1 phin
Xi mang trong linh vie cai tao bun nao vét.

Budc du két qua nghién ctru cho thay trién vong 16n cua viée st dung xi 16 cao S95 thay thé mot phin
xi mang. Tuy nhién, v6i s6 lugng miu nghién ctru con twong d6i han ché, vi vay can tién hanh nghién ctru
sdu hon dé d4nh gia ddy du ban chét, co ché cua sy gia ting cuong do ciia miu sau khi cai tao.

Loi cam on

Nghién ctru duge hd trg boi Trudng Dai hoc M6 - Dia chit thong qua dé tai cAp co s ma s6 T24-15
Phong thi nghiém Pia k¥ thuat cong trinh, Trudng Pai hoc M6 - Dia chat di hd trg trong qua trinh thuc
hién cac thi nghiém.
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ABSTRACT

Effect of the Blast furnace slag S95 content on the strength of dredged
mud in enhanced foundation in Hai Phong area

Bui Van Binh'?
'Hanoi University of Mining and Geology
2 Research group of Engineering Geology and Geo-environment

With rapid urbanization and the increasing development of industrial zones and infrastructure, the issue
of filling materials for foundation and road embankments presents significant challenges for resource
extraction. Due to the growing shortage of fill materials in construction projects, especially in low-lying
delta areas, finding alternative sand and embankment soil materials is becoming increasingly urgent. To
utilize waste materials from heavy industrial production as well as materials from dredging canals and
channels, this paper investigates the use of S95 blast furnace slag and cement to stabilize sludge for use as
foundation fill material. To study the effect of S95 blast furnace slag content on strength improvement, the
research team mixed sludge samples taken from the Lach Huyen channel with different contents of S95
slag and cement, specifically 60kg, 80kg, 110kg, 140kg, and 160kg. The stabilized sludge samples were
prepared with varying cement and slag contents. After preparation and curing under laboratory conditions,
the samples were tested for compressive strength at 7, 14, and 28 days. The results indicate that as the
content of slag and cement increased, the compressive strength of the stabilized sludge samples also
increased, with compressive strength ranging from 77,65 to 702,79 kPa at 7 days, 116,44 to 1186,66 kPa at
14 days, and 124,13 to 1660,64 kPa at 28 days. Furthermore, altering the ratio between the S95 slag content
and the cement content within each slag and cement mixture showed that the ratio of slag to cement of
40/60 and 50/50 yielded the highest strength results.

Keywords: blast furnace slag, sludge, sludge stabilization, sludge solidification, S95 slag
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