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Tém tit. Viét Nam 1a nudc dang phat trién, do d6 nhu ciu xay dung va phat trién cong nghiép ngay mot
ting. Van d¢ dang dbi mit hién nay 1a (1) vat lidu dat dap thong dung (nhu cat, dat tot) dang ngay mot can
kiét va han ché khai thac do anh huéng méi truong; (2) vat liéu phé thai tir cdc nha may nhiét dién (vi du
nhu tro bay) l1am anh huéng t6i moi truong séng cua con nguoi; (3) van chua c6 phuong an tai st dung
nham giam thiéu chi phi xdy dung va han ché tac dong dén moi truong cia dat nao vét tir cac cong trinh
xay dung. Viéc nghién ctru dé tai sir dung dat nao vét 1a chii dé rat duoc quan tim trong va ngoai nudc. Bai
bao nay c6 muc dich khao sat dic diém vat 1y ciia hdn hop dét nao vét va tro bay. Két qua nghién ciru 1a
khao sat su thay doi ddc tinh cua timg vat liéu hon hop twong tmg véi cac ham luong tro bay khac nhau
trong hon hop. Tir d6 ¢ thé danh gia kha ning ap dung trong cong tac san 1ip dit nao vét tir vat lidu hon
hop.

Tir khéa. Dit nao vét, tro bay, tinh chét vat 1y, bio vé méi truong

1 GIOITHIEU
La mot nude dang phat trién, nhu cau str dung nha & va cong trinh giao thong ngay mot ting. Viéc xay dung
trén nén dat yéu 1a mot diéu tré ngai 16n ca vé kinh té 1an thi cong. Nhu nhimg dé xuat va thyc thi trude kia
thi dé xdy dung trén nén dat yéu phai thay thé dat bang vat liéu cing nhu d4 dam, hodc tron vira voi dat
yéu. Céc bién phap nay nhin chung chi phi rat cao. Vi thé phai co phuong phap xay dung cai thién dat yéu
nham tao ra moi truong xay dung 6n dinh va tién lgi hon. Tir d6, nhém nghién ctru da trién khai ¥ tuong
sir dung vat liéu tro bay trong dét yéu dé cai thién dic diém co 1y cua no.
Dat nao vét duge dung trong nghién ciru 1a dat yéu dugc hiéu 1a cac loai dit co sirc chdng cét nho va tinh
bién dang (nén lin) lon [1]. DAu hiéu nhan biét dat yéu dua vao cac chi tiéu vt ly sau: Dung trong tu nhién
nho Ysa < 17 (kN/m3) d6 am W > 50%, d6 sét 16n B > 1, hé s6 rdng eo> 1 [1, 5.
Tro bay 1a phan dugc phan loai min trong qua trinh dot chay than nghién thanh bot, no 1a vat liéu bi bo di
va rat nhiéu trong cdc nha may nhiét dién. Tro bay gom c6 hai hai loai: mét 1a tro bay loai F ¢o chira it hon
10% voi (CaO) cua hdn hop, trong thanh phan ctia né ¢ thém sit oxit, silica thay tinh (silic oxit), nhém
oxit va natri silicat (thtly tinh nudc), hai 1a tro bay loai C thuong c¢6 chira hon 10% voi (CaO). Cac hat tro
bay c¢6 dang hinh cau, kich thudc dao dong tir 0.05 pm dén 100 pm [2-3] (TCVN 10302:2014).
Viéce sir dung tro bay trong dét yéu s& dan dén thay doi cuong do thay d6i dang ké. Thu nhét, viéc xay dung
cong trinh cdu dudng s& khong tranh khoi cac truong hop xay dung trén khu vuce dat bi nhidm phén, loai
dat nay s& ngap Ging vao miia mua va ran nirt vao mua kho, khong thé lu Ién, dam chat v6i loai dat nay. Nén
né s& thudc nhom dit nao vét. Loai dat nay chira cac ion 4m SO va tro bay chira ion duong Ca?* phan
ung, khu axit tao thanh mubi méi va nudce, lam cho dat mau md hon, co cong thuc hoéa hoc
Ca*" +S0O; — CaSO, [4]. Thi hai, trong thanh phan ciia tro bay c6 chira ham lwong CaO [2] khi gip nudc
s& sinh ra phan tng tao thanh chat két tia (c6 tinh kiém, 1a mot trong nhiitng chét c6 trong bé tong) gitp cho
su lién két gitra dat duoc chat hon [4]. Thir ba, Murat [2] nhan dinh trong thanh phan cua tro bay c¢6 chira
cac ion kim loai c6 trong luong riéng 16n, dong thoi cac hat rat min, d& dang len 16i vao nhiing khoang
trbng trong dat, 1am ting trong lwong thé tich cho dat.
Chinh vi nhitng dac diém trén da thic déy nhom nghién ctru thyc hién khao sat va so sanh dac diém vat ly
ctia hdn hop dét nao vét két hop tro bay véi dat nao vét qua cac thi nghiém. Vat liéu tro bay trong dit yéu
theo tirng cap phdi khac nhau (theo phin tram khdi lwong tro bay/dit nao vét). Tir d6, nhom nghién ctru s&
chi ra anh huéng cia tro bay dén su thay d6i dic diém vat 1y ctia hdn hop.
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2 PHUONG PHAP NGHIEN CUU
2.1 Thiét ké thi nghiém

Trong nghién clru nay, d4t nao vét duge thu thap o g?m khu vuc Cau Sai Gon 1 tai dau duong Quéc
Huong, Thao Dién, Quén 2 (vi tri noi lay mau nhu Hinh 1), dya vao nhan dinh 16p dat yéu ctia céc tai liu
tham khdo [1], tién hanh lay mau tai vi tri l6p dat sau khodng 2.5 m so véi mat dat tu nhién, dat duoc lay
1én bang may dao. Sau khi mau dat dua vé phong thi nghiém, dat s& duoc sang loc loai tap chat, kich c¢& hat

16n nhat 12 2 mm (thu dugc sau khi st dung ray sang).
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Hinh 1: Vi tri 1€iy mau thude khu vuc cdu Sai Gon 1, Quan 2

Tro bay tro bay sir dung trong thi nghiém nay 14 tro bay loai C c6 thanh phan CaO >10%, loai min véi
dudng kinh dao dong tir 0.05 pm dén 100 um, d6 4m W% = 0% (kho hoan toan) duoc 1dy tir nha may nhiét
dién Duyén Hai, dia chi tai Ap Mu U, xa Dan Thanh, Thi xa Duyén Hai, tinh Tra Vinh. Vit li€u thi nghiém
dugc tap két va duoc tién hanh thi nghiém tir phong thi nghiém Khoa Ky thuat Xay dung, Truong Dai hoc
Cong Nghiép Thanh phd H6 Chi Minh. Hinh dang dit va tro bay trong phong thi nghiém thé hién nhu Hinh

2.
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Téc gia: Huynh Xuan Thé va cong su

a. DAt nao vét ban dau

b. Tro bay liy tir nha may nhiét dién
Hinh 2: Vit liéu thi nghiém: dat nao vét va tro bay

Pé thi nghiém anh hudng cua tro bay dén tinh chit vat ly ciia mau d4t, nhom nghién ctru thyc hién cac
thi nghiém do cac chi tiéu vat 1y cho cic mau dat dé so sanh céc tinh chit co 1y ctia cAc mau thi nghiém.
Céc md hinh thi nghiém dé so sanh bao gém (1) M6 hinh mau dat déng nhat, (2) Mo hinh mau dat chtra
5% ham luong tro bay (3) M6 hinh miu dat chira 10% ham luong tro bay, (4) M5 hinh mau dét chira 20%
ham luong tro bay Pé thu dugc két qua tot nhat, nhom thiét lap ra cac yéu cau nhu sau:

+ Hon hop dat va tro bay phai duoc tron déu va bao quan can than. Sau khi nhém nghién ctru da chuan
bi df?ty du cac vat li€u va dung cu dé thiét ké mAu, bit diu tién hanh tron dét va tro bay theo tirng cép phéi.
Dung cu va vat liéu chi yéu & day gdm c6 mdy tron, tro bay, dat nao vét sau khi duoc sang loc. Vi dé hdn
hop duoc tron déu nhit c6 thé, nhom nghién ctru s& chia thanh hai giai doan tron, mdi giai doan s& cho 50%
khéi luong (khéi lugng gitra dat va tro bay theo ting cap phdi trong Bang 1). Pét yéu duoc tron véi do Am
49.96%, tro bay dugc tron ¢ trang thai kho véi gia thiét tro bay kho hoan toan.

+ Cac mau thi nghiém phai dugc thi nghiém chung mét quy trinh. Viéc thiét ké mau gdm c6 bbn cip
phéi nén s& c6 su phan chia gitra dét va tro bay v6i khdi lwong khac nhau. Nhung tong khéi lugng cua hdn
hop 12 ddng déu nhau, & ddy nhom nghién ctru khao sat dugc khoi lugng hdn hop cho vao dng mau 1a 1900
(g). Vi trong qua trinh trén dat s& bi hao hut hdn hop do vét liéu bam 1én thanh cua may tron, nén nhoém
nghién ctru di tang khoi luong hdn hop ban dau 18n 2000 (g), sau khi tron xong ta chi can 1ay 1900 (g) hdn
hop, nhur thé vin dam bao duoc ty 1¢ giita dét va tro bay.

+Str dung can dién tirt OHAUS RANGER-2000(R21PE) ¢6 d6 sai s6 0.1 (g) twong tng mirc can 3000
(g) dung dé can khdi lugng tro bay hay dét yéu. Vé sinh sach s& mit trén cua ban can, dit khay chta vat
lidu 1én ban can va diéu chinh gia tri khéi lugng ctia can vé muc 0.000 (g). Tién hanh cho vat liéu 1én khay
chtra vat liéu dé thuc hién can léy khdi Iuong. Tu céc tiéu chi trén, nhom nghién ciru thiét ké dugc bén mau
thi nghiém voéi cac chi tiét dugc mo ta & Bang 1.

Bang 1: Thanh phan tro bay va dat trong hdn hop theo ting cap phdi

Mau thi nghiém 0% 5% 10% 20%
Khéi lugng dit (g) 2000 1900 1800 1600
Khéi lugng tro bay (g) 0 100 200 400

Mau thi nghiém dugc bao quan can than. Miu sau khi tron duoc cho vao dng dung mau, sir dung vat
liéu cling film bit hai dau 6ng mAu nhim ngén chan su that thoat hoi nudc ctia hdn hop. Ong mau duoc bao
quan kin trong phong thi nghiém vai nhiét do phong 1a 24°C. Pé dat dugc két qua chinh xac nhét, trong
Hinh 3 d4 thé hién timg vi tri 16p dat dé ding cho mdi thi nghiém trén mdi cip phoi.
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Hinh 3: Chi tiét vj tri thi nghiém va miu dét sau khi u

2.2 Trinh tw thi nghiém

Dé tranh c6 su chénh léch két qua, nhom nghién ctru dé 1én ¥ tudng trinh tur thi nghiém trén Hinh 4. Cac
mau dugc thi nghiém ddng thoi trong mot ngay, tranh truong hop thi nghiém cac hdn hop khong ddng nhit
vé thoi gian (thoi gian thi nghiém chénh léch 16n, vi du ngay trudc tién hanh lam 2 mau dén hom sau lam
2 miu con lai), din dén cac mAu thi nghiém sau cung s& khac tinh chét vat 1y so v6i thoi diém thi nghiém
cac mau trudc d6 va két qua sau cung s& khong chinh xac. Pong thoi cir sau mdi 1an thi nghiém xong, nhom
nghién ctru lap tic can khéi lugng sau cing (ddi v6i cac thi nghiém can dem di say kho) rdi di sdy, viéc
1am nay tranh trudng hop c6 vat liéu khac roi vao nhu vy s& anh huong dén két qua. Dé két qua khong bi
sai 1éch, nhom nghién ctru tién hanh 14y dat bang cach tach dng mau ra sau d6 dung dao cit dat dé 1ay dat
ra ngoai.
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Téc gia: Huynh Xuan Thé va cong su
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Hinh 4: So db thiét ké, trinh ty thi nghiém cua mau

Cac thi nghiém dugc tién hanh tudn tu, du tién 1a thi nghiém xac dinh do 4m cua hdn hop dua trén co
s TCVN 4196 - 2012, sau d6 la xac dinh trong luong thé tich cua hén hop dua trén co s6 TCVN 4202-
2012, tiép dén 1a thi nghiém xéac dinh gi6i han chay, déo cua hdn hop dua trén co s TCVN 4197 — 2012
va cubi cung la thi nghiém xac dinh ty trong cua hat dua trén co s6 TCVN 4195 — 2012, tat ca nhitng tiéu
chudn nay dugc phat hanh béi Vién Khoa hoc Cong nghé Xay dung — Bo Xay dung.

Dé thu thap duoc két qua chinh x4c, nhém nghién ctru di tién hanh quy trinh 14y mau dé thi nghiém dya
trén Hinh 3. Tai mdi vi tri 16p dat trong hdn hop duoc chta trong dng mau déu s& c6 mdi dic diém vat 1i
khac nhau, vi thé khong thé 1dy mau dat tai mot vi tri bt ki ctia hdn hop trong 6ng mau dé tién hanh thi
nghiém, ma phai 1dy mau ding nhu trinh ty trén Hinh 3. Nhu thé méi dam bao dugc tinh khao sat va so
sanh gitra cac cap phdi (0% - 5% - 10% - 20%).

3 KET QUA THi NGHIEM VA THAO LUAN

3. 1 Chi tiéu vat Iy trung binh ciia cic miu thi nghiém

Bang 2 trinh bay két qua thi nghiém cua timg dng mau cip phéi lan luot 0% - 5% - 10% - 20%.
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Bang 2: Tinh chat vét 1y ciia mau dat dat cap phbi 0% - 5% - 10% - 20%

So thir Cip phéi T_f(_mg lugng Do am Giéi han déo (fi(ri han Ty trong
tw riéng (g/cmd) W (%) W, (%) chay w,; (%) G,
1 0% 1.56 49.96 31.07 53.36 2.165
2 5% 1.61 45.72 28.01 51.02 2.205
3 10% 1.65 43.23 25.39 46.44 2.228
4 20% 1.69 36.58 23.07 42.92 2.292

3. 2 Thiét 1ap d0 thj va so sanh chi tiéu vat Iy trung binh

Tir Bang 2, thiét 1ap d thi chi tiéu vat 1y trung binh ctia mau hdn hop cap phdi 0% - 5% - 10% - 20%.
Trong Hinh 5, nhom nghién ctru nhén thay do thi dung trong riéng va ty trong riéng (Gs) c6 xu hudng ting
1én, diéu d6 ndi 1én trong cac hat dat c6 nhidu 15 rong, do d6 khi co su két hop véi tro bay (tro bay 1a loai
vat liéu min dang hinh cau, kich thudc khoang 0.05 um dén 100 um) thi chung sé& len 16i vao cac khoang
trong trong dat, dan dén cung mot thé tich nhung khéi lugng cia cac cip phdi lai khac nhau [2, 6]. O thi
nghi¢ém nay, nhom nghlen cliru dung lai cp phdi 20% va thu dugc gla tri trong luong riéng 1a lcm nhit.
Cung khong phai vi thé ma ta tiép tuc ting thém tro bay, d¢ dam bao mau c6 t6t hon hay khong ta can xét
tiép thém cac tinh chit vat Iy bén dudi.

20% 20% 20% 2.292
y = 1.496x - 2.3472 y =1.6021x - 3.4733
> 15% R2=0.9489 15% R2=10.9942
£ >
g 109% 3 2:228
g 10% 2 10%
(s ~“Q
g 5% =, 2.205
O 5% a 5%
N{ay]
0% - 2165
0% 0%
1.55 1.6 1.65 1.7 213 216 219 222 225 228 231
Trong lugng riéng (gam/cm3) Ty trong (G;)
a) DO thi trong lugng riéng (g/cm?) b) D4 thi ty trong (Gs)

Hinh 5: Db thi trong lwong riéng va ty trong cua hdn hop
Trong Hinh 6, nhém nghién ctru nhan thay do thi d6 4m trung binh cta cac cip phéi co xu hudng giam
xuéng. Béi vi (1) tro bay la cac hat loai min, hat nuéc, va hau nhu kho hoan toan (W% = 0%). Nén khi cho
tro bay vao hon hop thi né 1ap tirc can bang véi do am trong dat yéu, dong thoi (2) cip phdi tang thi khbi
lwong tro bay s& ting, nguoc lai khoi luong dét yéu s& giam xudng dé dam bao ty 16 trong Bang 1 (dét yéu
chira nuée, khi khéi lugng dat yéu giam thi khdi lwong nude trong dét s& giam theo). Ca hai yéu té nay s&
1am cho hdn hop c6 thanh phan tro bay cao hon s& c6 do am thap hon.
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Téc gia: Huynh Xuan Thé va cong su

36.58%
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15% y =-1.5206x + 0.7546
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D6 4m trung binh W%
Hinh 6: D4 thi d6 Am W%
Trong Hinh 7, nhém nghién ctru nhan thiy gidi han déo trung binh cta cac cip phdi co xu hudng giam
dan. Trong TCVN: 4197 — 2012 da thiét 1ap cong thirc xac dinh gidi han déo (w; %) nhu sau:
wi% = =% x 100% 1)
ma
Trong d6: my 1a khdi lugng nude bay hoi sau khi say kho hoan toan, m; 1a khéi luong dat sau khi sdy
kho. Dya vao két qua ctia Hinh 6, nhan thay khi ham lugng tro bay cang 16n thi d§ am trong hon hgp can
g giam, diéu nay sé xay ra twong tu ddi voi gidi han déo. Nhém nghién ciru lay khoi lwong hon hop sau khi

lan dat dat dén trang thai giéi han déo 1a 10 (g) dbi véi bdn hdn hop, vi hdn hop cb tro bay cang nhiéu thi
d6 am cang thap, ap dung cong thirc (1) thu dugc két qua tai Hinh 7.

23.07%

20%
18%
16%
14% y =-2.4073x + 0.7347 |
12% R2=0.9423 - 25.39%
10%
8%
6%
4%
2%
0%

. 28.01%

Cép phé tro bay

31.07%

0% 5% 10% 15% 20% 25% 30% 35%
Gidi han déo w,%

Hinh 7: D6 thi giéi han déo w;%

Duya trén co s& TCVN: 4197 — 2012 da trinh bay cach xac dinh giéi han chay cia dit bang dung cu
Casagrande (g v6i s6 1an dap can thiét trong khoang 12 dap dén 35 dap dé ranh khép lai 13 mm thi dimg
dugc tién hanh 4 1an lién tiép sau d6 thu vé két qua trung binh. Vi dé két qua dugc chinh xac nhat, nhém
nghién ctru di phén chia bon cap phdi véi timg s 1an dap khac nhau duoc thé hién trong Bang 3 va két qua
sau cung dugc thé hién duéi Hinh 8.
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Bang 3: Quy dinh s6 lan dap cua 4 cap phdi

S6 lan dap thir nhat | S6 1an dap thi hai S 1an dap thir ba S lan dap thir tu

Bén céap phdi 0% -
5% - 10%% . 20% 15 20 25 30
20% 42.92%
15%
> y =-1.7958x + 0.9573 46.44%
o 10% R2=0.9632
b= ]
% . 51.02%
5%
=
© 53.36%
0%
0% 15% 30% 45% 60%

Gidi han chdy trung binh PL%
Hinh 8: Gidi han chay w; %

3. 2 Panh gi va thao luan hdn hop dat nao vét két hop tro bay cip phéi 0% - 5% - 10% - 20%

Trong phan nay, nhém nghién cau tién hanh danh gia anh huéng cua tro bay trong dat nao vét theo
tirng cap phéi, dé nhan thay sy thay déi cua tirng hdn hop mau thi nhém nghién ciru da tién hanh so sanh
cac chi tiéu vat ly cia mau khéng c6 tro bay va mau c6 tro bay dua vao két caa cua Muc 3.2. Két qua cho
thiy hdn hop c6 thanh phan tro bay cang 16n (0% - 5% - 10% - 20%) thi dic diém vt ly s& thay ddi hiéu
qua hon so véi dét yéu khdng c6 tro bay.

Qua su khao sat ban dau thi dat nao vét c6 dd am lén 12 50%, khi c6 su xuat hién cua tro bay thi 1ap tic
d6 am trong hdn hop bit dau giam xudng, nguyén nhan 1a bai cac hat tro bay & dang khé vi thé khi ¢4 tro
bay n6 s& can bang do am trong hon hop va do 4m c6 xu huéng gidm hon khi ting ham luong tro bay trong
mau.

Sau khi thu thap két qua thi nghiém xéac dinh trong luong riéng va ty trong riéng caa hdn hop, nhém
nghién ctru nhan thay khi ting ham lugng tro bay lan Iuot theo tirng cAp phdi thi két qua do thi gita trong
lwong va ty trong riéng cua hon hop déu ting. Thir nhat (1) thanh phan cua tro bay bao gom SiO,, Al,Os,
CaO0, Fe;03, MgO, SO va mot lugng than chua chay dudi dang kho hoan toan va c6 tinh hit am cao [4] vi
thé khi cho tro bay vao dét nao vét, tro bay lap tirc hiit nudc trong dat nao vét dén khi tro bay duoc bao hoa
(1am cho chiéu cao hdn hop ban dau bi giam xudng). Thi hai (2) vi 1a tro bay c6  dang min, khi cho tro bay
vao dat nao vét (hdn hop duoc tron déu) thi nd s& chiém chd vao cac khoang trong trong dat nao Vét. Qua
hai 1ap luan trén s& 1am cho trong lugng va ty trong riéng ciia hdn hop c6 xu hudng ting dan lan lugt tir cap
phéi 0% - 5% - 10% -20%.

4 KETLUAN

Sau khi danh gi4 va thao luan vé cac thi nghiém xac dinh dac diém vat 1y dat yéu két hop tro bay cap phdi
0% - 5% - 10% -20%. Két qua thi nghiém cho thiy khi thém tro bay vao trong dat yéu thi cac tinh chét vat
1y ctia hdn hop thay ddi theo timg ham luong tro bay trong dit. Cu thé két qua thi nghiém cho thiy trong
luong riéng va ty trong hdn hop dat nao vét va tro bay ting tuyén tinh, trong khi d6 d6 am céc cac gi6i han
giam tuyén tinh theo ham luong tro bay.

110



Téc gia: Huynh Xuan Thé va cong su

LOI CAM ON
Tac gia xin cam on Truong Dai hoc Cong Nghiép TP. Ho6 Chi Minh d3 tai trg kinh phi nghién ciru qua Dé
tai nghién ctru cap truong cua Sinh vién vai Ma s6 22/2SVXDOL1.

TAI LIEU THAM KHAO

[1] Tran Quang Ho, Cong trinh trén dat yéu. NXB Dai hoc Qudc Gia thanh phd H5 Chi Minh, 2004.

[2] Murat, A. O., Improvement in Bearing Capacity of a Soil by Addition of Fly Ash, Procedia Engineering 143:498-
505, 2016.

[3] Ahmaruzzaman, M., A review on the utilization of fly ash, Progress in Energy and Combustion Science, 2010.
36:327 — 363.

[4] Nguyén Thanh Dwong, Tiém ning stru dung tro trdu trong cai tao, sir Iy dat yéu & dong bang song Ciru Long,
2021. Héi thao Khoa hoc Quéc té Phat trien Xay dung bén viing trong diéu kién Bién doi khi hdu khu viec dong
bang Séng Ciru Long SCD20.

[5] Chau Ngoc An. Nén moéng cong trinh. Nha xuit ban Pai hoc Quéc gia Tp.HCM, 2022.

[6] Nguyén Hong Trudng, Nguyén Hiru Thai, Nghién ctru dénh gia d6 cb két cua nén dat yéu duoc gia tai trude két
hop thoat nude thang dung. Tap chi khoan hoc cong nghé Thiy loi 39, 2017.

[7] Horne, M. R., The consolidation of a stratified soil with vertical and horizontal drainage, Int. J. Mech. Sci., (6)
187-197, 1964.

[8] Abid, M. M. and Pyrah, I. C., Consolidation behavior of finely laminated clays, Comput. Geotech., 307-323, 1991.

PHYSICAL CHARACTERISTICS OF DREDGING SOIL REINFORCED WITH FLY
ASH

XUAN THE HUYNH, KIEN TAI DO, NHAT HUYEN NGUYEN, BA-PHU NGUYEN*
Faculty of Civil Engineering, Industrial University of Ho Chi Minh City

“ Corresponding author: nguyenbaphu@iuh.edu.vn

Abstract. Vietnam is a developing country, and as such, the demand for construction and industrial
development is increasing. Current issues include: (1) Depletion of alluvial soil materials, such as sand and
fertile soil, which hinders resource exploitation due to its adverse environmental impact; (2) Detrimental
effects on the human living environment caused by waste from thermal power plants, such as fly ash; (3)
Lack of an established reuse plan to minimize construction costs and mitigate the negative environmental
impact of dredged soil from construction activities. Research on the reuse of dredged soil is of interest to
both domestic and foreign researchers. This article aims to investigate the physical properties of a mixture
of dredged soil and fly ash. The research results will explore the changes in the properties of each mixed
material corresponding to different fly ash contents in the mixture. This evaluation aims to determine the
applicability of using mixed materials to fill dredged soil in construction projects.
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