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Bai bao cong b két qua nghién ctru moé hinh stt dung dat bun ctng hoéa thay thé dat cat vao thi
cong san lap mat bang. Nghién cttu stt dung hén hop (xi mang, tro bay, xi 10 cao va thach cao) dé
ctrng hoéa dat bun nao vét 1am vat liéu thay thé dat cat san 14p mat bang 1a rét can thiét tai nhirng
viung xay dung khan hiém dat cat te nhién. D4t bun ctng hoa cé chi tiéu tuong duong véi dat &
trang thai déo cing (0,25 < IL <0,5; Ctc = 0,32 - 0,57 kG/cm? va ¢ = 11° - 187), dap g yéu cau ky
thuat dé thay thé cat san nén. Dat bun cirng hda da tang duoc cuong do khang nén, ting mo dun
dan hoi va tang céac chi tiéu co ly cia nén san 1ap. Két qua nghién cttu mo ra kha nang tmg dung
cong nghé cung hoéa dat bun dé san 1ap mat bang thay thé cat tai Ca Mau ndi riéng va dong bang

song Ctru Long (PBSCL) néi chung.

T khoa: Xi mang, xi Io cao hoat tinh, tro bay, thach cao, dat bun cung hoa.

1. DAT VAN BE

Hang nam, & Viét Nam cong tac nao vét khoi
thong luong lach giao thong thuy, khu nuoi trong
thuy san, kénh rach thuy loi..... voi lwong bun rat
16n. Cac cht dau tu va don vi thi cong thuong chon
giai phap d6 thai ra cac bai chta, lang phi mat
bang va gay 6 nhiém moi truong. Trong khi do, dat
bun nay cé thé tai st dung thanh nguon vat liéu
san 1ap c6 ich, lam tang nguon vat liéu san nén tai
cho, ddm bao nguon cung tmg vat liéu cho cac
cong trinh xay dung. Tt do, c6 thé gidm gia thanh
xay dung, gop phan bao vé moi truong.

Muén tai stt dung dat bun vao muc dich xay
dung thi can c6 giai phap cai thién chi tiéu co ly.
Ctmg hoa dat bun thai 1a giadi phap st dung cac
chat phu gia tron véi dat bun dé nang cao cac chi
tiéu co ly ctia chiung da dap tmg diéu kién xay
dung cong trinh. Nghién cttu cing héa dat bun
lam vat lieu thay thé cat san 14p nén va dap bo bao
la rat can thiét [1 - 5]. Nghién ctru nay khong chi
co gia tri khoa hoc ma con c6 y nghia kinh té xa
hoi rat 16n, gép phan phong chong xd6i 16 tai ving
bBSCL.
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Nghién cttu st dung cac chat két dinh gém xi
mang, két hop voi phu gia khoang hoat tinh (tro
bay va xi 10 cao) va mot s6 hop chat héa hoc khac
nhau dé cung hoa dat bun nao vét tai tinh Ca
Mau. Thong qua thi nghiém xac dinh cac chi tiéu
ky thuat ctia dat bun cung hoa dap tng duoc yéu
cau trong san 1dp nén thay thé cat. Két qua thi
nghiém trong phong da duoc trién khai thi cong,
xay dung mo hinh st dung bun cting hoa thay thé
cat san nén vo6i khoi lwong 1.000 m® tai khu cong
nghiép An Khanh, xa An Khanh, huyén U Minh,
tinh Ca Mau. Két qua thi nghiém x4c dinh mot so
chi tieu ky thuat ctia dat bun ctmg hoa tai hién
truong, tir d6 danh gia dé lua chon giai phap thi
cong phu hop.

2. VAT LIFU SU DUNG THi NGHIEM

2.1. Xi ming

Str dung xi mang PCB40 Ha Tiéen dé thiét ké
va thi cong mo hinh, két qua thi nghiém mot so
tinh chat cia xi mang dat yéu cau ky thuat theo
TCVN 6260: 2009 [6].

2.2. Xi10 cao hoat tinh

Nghién ctu st dung xi 10 cao hoat tinh
nghién min Hoa Phat co chi s6 hoat tinh cudng do
& 28 ngay dat 96%; thanh phan hoéa hoc va cac chi
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tiéu co ly thoa man TCVN 11586: 2016 [7] va BS
EN 15167-1: 2006 [8].

2.3. Tro bay

Phu gia khoang tro bay ciia Nha may nhiét
dién Duyén Hai 1 duogc st dung trong nghién ctu.
Két qua thi nghiém mot s6 tinh chat cta tro bay
dat yeu cau theo TCVN1032: 2014 [9].

2.4. Thach cao

ba lua chon mau thach cao cong nghiép do

Cong ty Hoa chat Vietchem cung cap. Thach cao
dong vai tro vira 1a tac nhan hap thu nuéc trong dat
bun, gitp cho bun nhanh c6 dac. Mat khac, thach
cao tham gia vao qua trinh phan tng véi san phdm
thity hoa cta xi mang, két hop voi cac thanh phan
khoang vat khac lam cho bun nhanh dong cung.
Két qua thi nghiém céc tinh chat ctia thach cao theo
tietu chudn TCVN 9807: 2013 [10], dat muc chat
luong thudc loai GN90 dugc trinh bay & bang 1.

Béng 1. Két qua thi nghiém cac tinh chat ctia thach cao

TT Céc chi tieu Két qua thi nghiém
1 Ham luong sunfua trioxit (SO,), %, khong nho hon 42,27
2 Ham luong CaS0,.0,5H,0, %, khong nho hon 92,93
3 | DPoam,% 0,86
2.5. Pat bun dung véi dang cong trinh nudc lg (bun nudc 10).

Mo hinh duoc xiy dung tai xa Khanh An,
huyén U Minh, tinh Ca Mau. Pay 1a khu vuc nam
sat song Ong Ddc, tir vi tri xay dung cong trinh ra
dén bién Tay doc theo song Ong Poc khoang 40
km. DPay 1a vung nuoc lo nén trong cap phoi chat
két dinh sé dung cho moé hinh, nghién ctu st

Tinh chat co ly gdm do 4m tu nhién, khoi luwong tu
nhién, khoi luong riéng ctia bun kho, cac chi tiéu
Atterberg (gi6i han chay, gi¢i han déo, do sét), chi
tiéu luc hoc (goc ma sat trong, luc dinh) ctia mau
bun nuéc lo thi nghiém cimg héa duwoc trinh bay
trong bang 2 [11, 12, 13, 14, 15].

Béng 2. Chi tiéu co ly clia mau bun thi nghiém

. Khoi Gioi han Atterberg | Chi tiéu luc hoc
bo am .| Khoi
lwong thé - e .
o tu tich tu luong | Gioi | Gioi D6 Go6c ma
Kyhieu | jien “,;I_A " | rieng | han | han | G | sat |Lucdinh| Ky hicu
mau hien chay | déo ' trong
W Yw Ps Wl W‘D IL ¢ C
% g/cm® | g/cm® % % do kPa
Bun nuéc lo 82,2 1,47 2,53 72,0 41,8 | 1,38 | 2°39 14,0 BL

8. KET QUA THI NGHIEM HIEN TRUONG SAN LAP NEN TAI CA
MAU

3.1. Phan tich lya chon vi tri mé hinh

3.1.1. Theo tiéu chi vung kho khan vat liéu cat
san lap

3.1.1.1. Vé cur Iy cdc tinh dén cédc khu virc khai
thac vat liéu cat

Cat xay trat (cat den) va cat san lap & khu vuc
DBSCL thudc hé thong song Mé Kong (song Tién,
song Hau, song C6 Chién, song Ham Luong) déu
cO cat voi triv luong dang ké, tap trung & cac
tinh/thanh Vinh Long, Can Tho, An Giang, Dong
Thap, Bén Tre, cac dia phuong con lai trit lwong
cat khong nhiéu. V6i Ca Mau, Kién Giang 1a cac
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tinh ndm xa cac mé cat dang hoat dong so véi cac
tinh con lai nén chi phi van chuyén cat 1a rat cao.

3.1.1.2. Ddnh gi4 nhu cau st dung cat san lap
ctia mot so tinh thudc ving PBSCL

Tinh Vinh Long c6 nhu ciu cat dé san 14p mat
bang hang nam khoang 1,5 - 2,0 triéu m?, trong khi
san luong khai thac cat cta tinh du c6 thé dat 2
trieu m®/nam nhung hién khai thac tai chd ciing
chi dap tng duoc 80% nhu cau cat san l4p.

Tinh Péng Thap c6 nhu cau st dung cat
khoang 10 trieu m?/nam, trong do, cat xay
dung chiém khoang 10% khoi luong nhu cau. Tinh
chi c6 hai loai vat lieu dé san 14p mat bang xay
dung, gébm cat song va dat nong nghiép.
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Tinh Ca Mau c6 nhu cau cat dé san lap mat
bang hang nam khoang 3,5 - 4,0 triéu m®, trong khi
trén dia ban tinh Ca Mau khong c6 cac mo khai
thac cat duoc cip phép, toan bo ngudn cat déu
phai mua ttr caAc mo trén khu vuc song Tién, song
Hau.

3.1.2. Theo yéu cau vé tinh dai dién cua bun
nao vét cdac song, kénh

Vé co so ky thuat cho thay, bun nao vét kénh
rach Ca Mau c6 ham luong hitu co, ciing nhu cac
chi tiéu co ly khac nam trong khoang gia tri cia
bun DBSCL, do vay c6 thé cho rang bun tai viing
nudc lo va man cua tinh Ca Mau c6 thé mang tinh
chat dai dién cho ving PBSCL. Mau bun lo va
man sé duoc st dung cho thiét ké lua chon cap
phoi vat lieu cing hoa bun.

3.1.3. Theo tiéu chi phu hop

Voi nhu cau nao vét hang nam cda tinh Ca
Mau moét nam khoang 1,5 - 2,0 trieu m®, voi kinh
phi ctia cac du 4n 1a 1 m® dat bang x4ng cap mat
15.000 dong; tuy nhién dé cé dién tich chira 1 m?
dat bun nao vét thi phai chi phi dén bu cho dién

Muc tiéu ctia nghién ctru la: Lam cha cong
nghé vé vat lieu cung héa dat bun nao vét kénh
muong dé san 14p mat bang, dip dé bao, bo bao
thay thé cat xay dung va duoc ap dung vao san
xuat tai t0i thiéu mot doanh nghiép. Cong ty CP
xay dung cong trinh Héng Lam la don vi tham gia
phoi hop thuc hién nghién cttu, cung cap may moc
thiét bi va chudn bi mat bang. Pon vi c6 khu mait
bang rong khoang 5,0 ha tai Khu cong nghiép
Khanh An, huyén U Minh phu hop véi diéu kién
thit nghiém xay dung mo hinh.

3.2. Xay dung mo6 hinh st dung bun cting hoéa
thay thé cat san nén véi khéi luong 1.000 m®

Mo hinh duoc trién khai tai xa Khanh An,
huyén U Minh, Ca Mau. Day 1a khu vuc nam sat
song Ong Ddc, tir vi tri xay dung cong trinh ra dén
bién Tay doc theo song Ong Péc khoang 40 km.
Ving nay 1a nuéc lo nén trong cap phdi chat két
dinh sé dung cho mo6 hinh, nghién cttu st dung véi
dang cong trinh nuédc lg (bun nuéce 1g). M6 hinh
duoc xay dung trén khu mat bing cé chiéu dai
57,0 m, rong 15,0 m.

Hinh 1. Khu vire x4y dung mé hinh st dung bin cimg héa thay thé cat san nén véi khéi lwong 1.000 m?
& Ca Mau

3.2.1 Khdo sat dia hinh, dia chat, thiét ké cho
mo hinh

3.2.1.1. Cic chi tiéu thiét ké

- Cao do thiét ké trung binh: +1,50 m.

- Do doc san nén: 0,20%.

- San ldp mat bang: Khoi luong san lap du
kién: 1.000 m®.

-Béc hitu co toan bo bé mat bang 0,2 m: 114 m®.

- Vét bun ao day 0,5 m: 285 m®.

- Bap bun ctmg hoa cac 16 thuc té: 1.164 m®.
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- bap dat ta luy: 781 m®. 3.2.1.2. Cong tdc khao sat dia hinh
Bang 3. Bang khéi luong khao sat va nghiém thu cong viéc khao sat dia hinh

Don KL khao sat KL nghiém thu
TT Hang muc cong viéc .

vl KL bH KL bH

1 | Thay chudn hang IV km 1 1\Y% 1 1\Y%
2 | Binh @0, ty 1é 1/200, trén can ha 0,25 IV 0,25 IV
3 | Tric ngang, trén can khu vuc san lap 100m 2 IV 2 IV
4 | Cat doc tuyén 6ng bom bun 100m 5 IV 5 IV
5 | Lap lwoi duong chuyén cép II biém 4 1\Y% 4 1\Y%

Ghi chu: KL: Khoi Itong; PH: Pia hinh.
3.2.1.3. Cong tic khao sat dia chat
Bang 4. Bang téng hop khéi luong khao sat dia chat

TT Cong tac thi nghiém S6 luong mau
1 Thi nghiém xac dinh cac chi tiéu co ly voi 4 mau (2 mau tai vi tri ldy bun + 2 mau
mau bun nguyén dang tai vi tri xay dung)
2 Thi nghiém xac dinh céac chi tiéu co ly voi 4 mau
mau bun khong nguyén dang

3.2.1.4. Thiét ké mo hinh
CAT NGANG BAI SAN LAP
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3.2.1.5. Két luan thiét ké€ mo hinh

- Vé dia hinh, dia mao: La khu vuc nuoi trong
thuy san, dia hinh tuong déi bang phéang, chénh léch
cao do khong dang ké, cao do vuon binh quan
khoang ttr 0,70 - 1,50 m, vuong tém tir 0,11- 0,25 m.

- Vé dia chat thuy van: Nuéc mat & song Ong
bac, @0 sau 3,5 — 5 m. Nuoc dudi dat lien thong voi
nudc mat & 1op 2.

- Vé dic diém dia tang: Can cu vao tai lieu thuc
té da khao sat tai hién truong két hop voi két qua
thi nghiém trong phong c6 thé nhan thay dac diém
dia tang trong khu vuc tmg v6i chiéu sau khao sat
tueong doi don gian. Dua vao dic diém phan bo cta
cac 1op dat tir tréen xuong co6 thé phan ra thanh cac
16p sau day:

* Lop 1: T 0 — 1,0 m 1a 1op dat san 14p, thanh
phan hén tap gom sét pha xam den, xam tro 1an
chat hitu co.

=

Hinh 2. Ban v& thiét k& mo hinh san 14p mat bang 1.000 m3

* Lop 2: Tie 1,0 - 14 m 1a 16p bun sét mau xam,
trang thai chay dén déo chay.

* Lop 3: Tir 14 m tré xudng 1a lop dat sét, trang
thai nira ciing, hoac cat pha chat vira

Kién nghi dp dung cho thi cong

Voi nhitng dac diém vé diéu kién dia hinh, dia
chat diéu tra khao sat duoc tai khu vuc xay dung
cong trinh két hop voi dac diém vé quy mo tai
trong, tinh chat cua hang muc trong cong trinh,
mot so kién nghi duoc dé xuat nhu sau: (1). Trudc
khi tién hanh xay dung can tao mat bang sach dé
cho qua trinh thi cong dam bao an toan, hiéu qua.
(2). Kién nghi stt dung cap phoi cho 1 m® bun nudc
lo thuoc tinh Ca Mau (Bang 5). (3). Trong qua
trinh t6 chttc thi cong can doi chiéu voi thuc té dé
c6 thé diéu chinh lai ty l¢ cap phoi phu gia, ddm
bao tinh bén vimg cta cong trinh ciing nhu hiéu
qua kinh té - xa hoi.

Béng 5. Cdp phdi kién nghi sir dung cho thi cong mé hinh

Cap phoi Xi mang (%)

Xilo cao (%)

Tro bay (%) Thach cao (%)

T46 4,6 2,5

1,0 0,5

3.2.2. Yéu cau ky thuat thi cong cua mo hinh

- Cong tac xac dinh vi tri thi cong trén thuc dia
duoc thuc hién bang may toan dac dién ti két hop
voi thude thép dé xac dinh va ding coc tre dong
xuong nén hién trang dé danh dau cac vi tri.

- Stt dung may dao két hop cac thiét bi co gioi
khéc tién hanh dao bo lop dat hitu co. Pat hitu co

32

duoc dao bo hét khoi pham vi san 1ap. Trong qua
trinh thi cong néu nudéc mat nhiéu thi phai tién
hanh bom hut can nuéc.

- Tién hanh nghiém thu béc 16p dat hitu co,
bao gom: Cao d9, kich thudc hinh hoc.

- bat bun duoc van chuyén vao khuon san 1ap
bang bom.
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- Tién hanh cting hoéa bun bang cic phu gia 3.2.3. Cong tic to chitc thi cong xdy dung mo

theo thiét ké. Trong qua trinh tron (ctng héa) néu  Ainh

d? am .b‘;m nao vét bi kho cér} str ﬁung bom m\r('rc Buoc 1: Chudn bi may thi cong va cac thiét bi,
dé tuéi am dat dam bao do am toi uu. Qua trinh vat lieu chat két dinh: Xi mang, tro bay, xi 1o cao va

trén duoc tién hanh lap di lap lai va duoc thi cong thach cao.
dén cao do thiet ké. .

Budc 4: Lay mau kiém tra lai cac tinh chat cta bun va nuoc duoc bom vao 6 thi nghiém.

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 9/2023
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Budc 5: Tron cac

vat liéu, phu gia diing dé cting hoa bun nao vét theo ty 1é thiét ké.

Buoc 6: Rai phu gia ciing hoa VAo mat bing mo hinh cting héa da chuan bi trudc.

- G . " i Boogm L T
Budc 7: St dung thiét bi tron c6 gan gau muc cai tién cta Vién Thiy cong dé tron bun + phu gia
ctmg hoa. Thi cong theo cac 6 da phan chia tuy thuoc vao sap xp thi cong tai hién truong.

- S -
e N

-
Buoc 8: Theo doi, khoan 1dy mau kiém tra chat luong cong trinh.
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4. KET LUAN

Trén co s cac két qua thi nghiém mot s6 cap
phoi vat lieu thiét ké cing hda dat bun nao vét
thuoc DBSCL, da lua chon duoc cap phéi vat lieu
hop ly dé thi cong mo hinh cho nén bai san lap tai

cong trinh xay dung: “Sir dung bun cung hoa dé

san 1ap mat bang voi khoi Irong 1.000 ni’” @é dua
ra cai nhin khach quan, cu thé nhat vé tac dung
ctia phu gia ctng hoa dat bun doi véi kha nang gin
két cac loai vat dang hat (cat, sét, bun...) khi danh
gia chat luong bun cing hoa trong cac cong trinh
san 14p mat bang.

Cuong d6 cuia 1op bun ctng héa st dung trong
san 14p thuc té c6 thé thap hon két qua thi nghiém
trong phong kiém tra, diéu nay c6 thé do diéu kién
thi cong, kha nang tron déu cac vat lieu phu gia va
bun trong qua trinh thi cong, luong nudc trong
hén hop (46 4m), .... Tuy nhién, tat ca cac kiém
tra hién truong van dam bao yéu cau dé ra cda
nghién ctru 13 st dung bun cimg hoa thay thé cat
trong san 14p va tuong duong voi dat trang thai déo
ctmg (0,25 < I; <0,5; Ctc = 0,32 0,57 kG/cm?* va ¢
=11° 18°).

Két qua thuc nghiém trong phong kiém tra
cac chi tiéu ctia bun ctng hoéa st dung trong san
l4p mat bing tai mé hinh thét nghiém cho thdy,
hoén hop vat liéu da ting duoc cuong do khang
nén, ting mo dun dan hoi, cac chi tieu co ly cta
nén san 14ap. Két qua nay mo ra kha nang ing dung
cong nghé ctmg hoa dat bun nao vét dé st dung

trong san ldp mat bang thay thé cat tai tinh Ca
Mau néi rieng va DPBSCL noéi chung.

LOT CAM ON!

Nhom téc gid tran trong cam on su ho tro cua
dé tai khoa hoc va cong nghé: “Nghién citu cong
nghé cung hoa dat bun nao vét dé€ st dung trong
san IAp mat bang thay thé cat”, Ma so DTPL.CN-
33/19.
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THE RESULTS OF EXPERIMENTAL RESEARCH USE STABILIZED DREDGING SOIL MATERIAL
TO REPLACE SAND IN CA MAU PROVINCE
Ngo Anh Quan!, Do Viet Thang!, Nguyen Tien Trung?,

Tran Chi Thanh!, Nguyen Quang Phu?
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*ThuyLoi University

Summary

The article publishes the results of research on the model of using stabilized dredging soil to
replace sand in construction site leveling. The research topic of using mixtures (cement, fly ash,
ground blast furnace slag and gypsum) to harden dredged mud as a substitute for sand is very
necessary in construction areas where natural sand is scarce. The stabilized dredging soil that
meets the technical requirements has criteria equivalent to soil in hard plastic state (0.25< i; <0.5;
Ce = 0.32 - 0.57 kG/cm? and ¢ = 11° - 18°), meeting the technical requirements to replace sand
leveling. The stabilized dredging soil has increased compressive strength, increased elastic
modulus and increased mechanical and mechanical parameters of the leveling ground. The
research results open up the possibility of applying dredged mud hardening technology for
replacing sand in ca mau in particular and the whole Mekong delta region.
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Ngudi phan bién: PGS.TS. Lé Van Hung
Ngay nhan bai: 12/7/2023

Ngay thong qua phan bién: 14/8/2023
Ngay duyét dang: 21/8/2023

36 NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 9/2023



