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TOM TAT

Nhimg nam gan day, vat lidu than thién véi méi truong vai chi phi hop 1y, dac biét 1 vat liéu khong nung da
phét trién manh mé& va mang lai nhiéu hiéu qua kinh té - x& hoi to I6n. Hién nay, cac loai vat liéu khong nung
dang duoc khuyén khich sir dung rong réi trong hau hét cac cong trinh xay dyng. Cong nghé vat liéu khong
nung la cdng nghé sach, khdng phat thai cac loai khoi bui, khi doc hai gay 6 nhiém moi trudng trong qua trinh
san xuat nhu cac loai vat liéu nung truyén théng. Ngoai ra, vat liéu khdng nung con tan dung va téi sir dung
céc loai phé liéu ran cong nghiép dé 1am nguyén vat liéu st dung trong qua trinh san xuét dé giam gia thanh
san pham. Bai bao nay trinh bay mot s6 dic diém va loi thé cua cac loai gach dat sét khong nung trong xay
dung céc cong trinh tai khu vic viing ndi phia Béc cua Viét Nam, ciing nhu trinh bay céc giai phép cong nghé
ché tao ching. Tir d6 da dé xuit cac giai phap cong nghé ché tao vat liéu nay tai cong trudng xay dung nham
muc dich tan dung cac ngudn nguyén liéu sin co tai chd dan dén giam gia thanh san pham.

Tir khéa: Vit lieu khong nung; gach dat sét khong nung; 6 nhiém moi truong; chat thai cong nghigp; xay
dung bén ving.

1. Pit van dé

Nhitng nim gan day, vat liéu than thién voi moéi truong, dac biét I1a vat liéu khong nung di phat trién
manh mg&. Chinh phu da ban hanh quyét dinh s 567/QD-TTg 28/4/2010 vé viéc phé duyét Chuong trinh
phat trién vat liéu xay khong nung dén nam 2020. Hién nay, viéc sir dung céc loai vat liéu khong nung dugc
khuyén khich st dung rong rai trong hau hét cac cong trinh xay dung (B xay dung, 2013). Cong nghé vat
liéu khdng nung la cong ngh¢ sach, khong phat thai cac loai khi doc hai gay 0 nhiém méi trudng trong qué
trinh san xuit nhu vat lieu truyén thong (Duong va nnk, 2014; Tran Hoang Quang, 2019). Vit liéu khong
nung tan dung ngudn phé ligu trong cong nghiép dé san xuét, 1a sw dong gop 16n ddi véi viec phét trién do
thi bén viing trong linh vyc xay dyung cong trinh (Lé Vin Quang, 2019; Akbarnezhad, Xiao, 2017).

Khu vyc viing nui phia Bac Viét Nam c6 vi tri dia Iy dic biét, dién tich rong I6n, mat do dan cu vira phai
va ¢6 nhiéu dan toc it nguoi sinh séng. Khi hau cia ving mang dic diém nhiét dsi am gié moa, c6 mua
ddng lanh nhung lai chiu anh hudng siu sic cua dia hinh ving nai nén mua déng lanh nhat Viét Nam.

Hinh 1. Xa&y dung cong trinh tai khuvuc x& Pa U, huyén Mwng Te, tinh Lai Chau.

*Téac gia lién h¢
Email: lamvantang@gmail.com
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Ha tang cia khu virc viing ndi phia Béc con nhiéu han ché, duong xa khé di va bi chia cét boi nhiéu doi
nui, séng ngoi. Dan cu sdng khéng tap trung va da phan la cc dan tc it ngudi nén han ché vé ky thuat xay
dung. Do do, viéc str dung ngudn nguyén liéu cé sin tai chd dé san xuét vat liéu xay dung c6 chat luong
cao, gi4 thanh ré va ché tao don gian la mét trong nhing wu thé to 16n danh cho xay dung trong nhiing dia
ban ving nui di lai kho khan, hiém trg (Du &n xay dung, 2013).

Viéc sir dung céc loai vat liéu xay dung truyén thdng nhu tre nira, tuy gia thanh ré, nhung qua thai gian
sir dung di bo 16 nhidu nhuoc diém, khong phu hop két cau bao che xung quanh va tudi tho cdng trinh thap
(Dhonde B.N. va nnk, 2017; Kiéu Quy Nam, 2006). Do vy, viéc nghién ciru loai vat liéu xay dung thay
thé céc loai vat liéu xay dung truyén thong, c6 cac tinh nang tbt, tién loi va cé gia thanh hop ly s& dem lai
loi ich cho nguoi sir dung va dap tng nhu cu phéat trién cua xa hoi. Giai phéap sir dung cac loai vat liéu
gach dét sét khong nung, c6 thanh phan chinh 1a dét sét tai chd va xi mang Portland, 1a giai phai xay dung
mang lai nhiéu hiéu qua kinh té, k¥ thuat va thyc tidn (Vi Minh Dirc, 1999; Kidu Quy Nam, Nguyén Anh
Duong, 2010).

Tur thyc tién st dung, khi so sanh mot s6 phuong phép xay dung cdng trinh Truong hoc cho tre em vung
nui tai khu vuc Pa U, Muong Te - Lai Chau, di cho thay duwgc mot sd nhan xét co ban néu trong Bang 1.

Bang 1. S0 sdnh cdc phirong phdp xdy dung nha mét tang

Phuong phap xay dung

Vat liéu chinh

Pac diém

Vit ligu tre ntra truyén thong
i -

+ Nha gd xeé, lap rép.

+ Nha phén tre.

+ Nha dat véi phuong
phép lam thap.

+ Mai 14, mai tén hoac
méi bang tam lop fibro
Xi mang.

- Céc nha trén hau hét déu bi gid l0a,
dé tbc mai, va cach nhiét kém.

- V6i nha dit c6 mai 14 thi phuong
phép thu cong, chit lwong kém, nhanh
hu héng.

- Chi phi xay dyng: ré.

B, e

+ Nha bao tai dat (Earth
bag).

+ Cot go.

+ Mai ton.

- Nhoi dat vao bao tai, moi bao nhu la
mot vién gac rét 1n.

- Rat d& lam, thi cong nhanh nhung
nang né thi cong kho khan.

- Tuong day, c6 thé gac thang vi kéo
hay hozc xa go chiu lyc.

- Khé tao hinh két ciu bao che.

- Chi phi xay dung: ré.

ung

+ Nha gach dat sét nung.
+ Cot bé téng (hoac cot
gach).

+ Mai ton hodc mai bang
tam lop fibro xi mang.

Tat ca cac vat lieu phai mua tai
Mudng Té va van chuyén tsi Pa U.

- Chi phi cho vat liéu va van chuyén
16n.

- Kha ning ty xay dung thap (phai
thué tho xay dung).

- D2 tao hinh két c4u bao che, két cau
chéc chan.

- Chi phi xay dung: Dt hon.

+ Gach dat sét khong
nung.

+ Cot bé tong.

+ Mai ton.

- Vat liéu san xuat tai chd, khong phai
van chuyén.

- Gach khéng nung, khong tén nhién
lieu va khong 6 nhiém méi truong.

- May ép gach nho gon, chéic chin co
thé sur dung lau dai.

- D& lam.

- D@ tao hinh két cAu bao che, két ciu
chic chan.

- Chi phi xay dung: ré
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Trong nhitng nam gan day, trén thé gii da ung dung nhiéu vat liéu khéng nung vao trong xay dung cac
cong trinh than thién véi méi truong. Theo (Andabati, 2009; Lewis, 2009) cho ring nganh céng nghiép
Xay dung va qua trinh xay dung dwoc coi 1a mot nhan té then chét trong phat trién bén viing, cé kha nang
tic dong dang ké & hoi va moi truong song (Shelter Initiative for Climate Change Mitigation). Gidng nhu
& Uganda (Lewis, 2009), k¥ thuat xay dung truyen thdng thuong tiéu ton rat nhidu gé va qua trinh tai thiét
¢6 nguy co 16n lam sy suy thoai moi truorng sdng. Mot khia canh quan trong cua xay dung bén viing la viéc
sir dung céc cong nghé thich hop dé gidp bao vé méi truong, gié ca hop ly va tao ra cac co hoi tai s dung
céc loai phé thai, phé ligu hién cé cua cac nganh cong nghiép, giam 6 nhiém moi truong.

Do d6, d6i voi nhiéu dy an xay dung tai cac khu vuc ving nui, ¢6 dia hinh kho khan, myc tiéu dit ra la
sir dung bién phéap xay dung phu hgp v6i mot so tiéu chi véi cac tiéu chi nhu sau (Du an xay dung, 2013):

1. Ré, nhiéu nguoi ¢6 thé tham gia xay dung, thi cdng nhanh gon.

2. Vit ligu tai chd, khdng tén nhiéu cong stic hay chi phi cho van chuyén.

3. D& lam, nguoi dan dia phuong s& dé dang tiép can va sir dung duoc phuong phap xay dung.

~ Ap dung gach dat sét khong nung thay cho gach nung thong thuong dé xay dung truong tiéu hoc s6 1 va
s0 2 Pa U, tai dia diém xa Pa U, huyén Muong Te, tinh Lai Chau, trén co s& mét s6 ly do sau:

(- Nha néi trd nam trong khudn vién khu dat trudng hoc, ¢6 dién tich han ché, gan khu vuc dét sét do,
toi x0p va c¢6 do am nho.

(ii)- Vé6i phuong an gach dét sét két hop véi trang tri, cac mang tuong s& duoc trang tri linh hoat hon,
phu hgp véi khdng gian cho tré em.

(iii)- Khi str dung gach dit va vira dat s& c6 rat nhidu cach trang tri sinh dong.

Tir dy 4n trén da thiy rd duoc nhicu wu diém noi bat cua loai vat ligu khdng nung két hop tir dat sét do
va xi mang Portland theo phuong phap ban kho, dac biét 1a san xuat ngay tai cong truong xay dung.

Cung véi d6, theo Thong tu sb: 09/2012/TT-BXD ngay 28 thang 11 nam 2012 quy dinh vé viéc “Si
dung vdt ligu xay khdng nung” (Bo Xay dung, 2013) da néu r5:

1. Céc cong trinh xay dung duoc dau tu bang nguon vén Nha nude theo quy dinh hién hanh bat budc
phai sir dung vat liéu xay khéng nung theo 16 trinh:

+ Tai cac d6 thi loai 3 trg |én trong ca nuée phai sir dung 100% vt liéu xay khong nung ké tir ngay 15
thang 01 nam 2013.

+ Tai cac khu vuc con lai phai st dung toi thicu 50% vat ligu xay khong nung ké tir ngay 15 thang 01
nam 2013 dén hét nam 2015, sau ndm 2015 phai sir dung 100%.

2. Céc cong trinh xay dyng tir 9 tang tro 1én khong phéan biét nguon vén, tir nay dén ndm 2015 phai sir
dung toi thicu 30% va sau nam 2015 phai str dung toi thicu 50% vat liéu xay khong nung loai nhe trong
tong so vat liéu xay (tinh theo thé tich khoi xay).

Qua mot s6 tom luoc trén c6 the thiy rang viéc sir dung cac loai gach dét sét khong nung tir nguon dat
sét do san cO tai cac dia phuong két hop véi xi mang dé san xuat vat liéu khdng nung 1a rat quan trong va
c6 ¥ nghia thuc tién 16n, dic biét 1a giam phat thai cac loai khéi bui va khi doc gay 6 nhiém moi truong,
phu hop vaéi chi truong ctia cac B nganh lién quan.

2. Pic diém khi sir dung gach dit sét khong nung

Theo cac nghién ctu (Bui Van Chén va Dao Tién Pat, 1985; Vi Minh Birc, 2010) khi sir dung gach dat
sét khong nung trong cac cong trinh xay dung c6 dic diém chinh nhu sau:

+ Trén 80% la nguyeén li¢u dét sét tai chd nén khong phai van chuyén vat liéu tir noi khac dén,

+ Gach khong can nung luyén, khdng tén nhién ligu dét, khdng phét thai khi doc hai nén khéng 6 nhidm
moi truong séng.

+ May nén - ép gach nho gon, d& ché tao va c6 thé san xuét thu cong ngay tai cong trudng.

+ Thiét bi bén chic, c6 thé sir dung lau dai.

+ Chi phi san xuét thap va thoi gian thi cong nhanh gon.

3. Cong nghé sin xuit
3.1. Nguyén ligu si dung

- Nguyeén liéu ché tao cha yéu 1a dét sét va dit ddi c6 sdn ngay tai cong truong.

- Chét két dinh 1a céc loai xi ming Portland hdn hop PCB30 hoic PCB40 va nudc.

Trong cong nghé nay, dat sét dong vai tro 1a cdt ligu, chiém thé tich lon nhat trong san pham, khoang
80%. Con xi mang va nudc ¢6 vai trd 1a hdn hop chat két dinh, lién két cac hat dat sét lai véi nhau, tao ra
cuong do cua san pham ma khong can phai nung luyén.
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3.2. Cong nghé ché tao

a) Voi san xuat thi cong tai cong truong khi p dung theo phuong phap ép ban kho:

1. Tron hon hop nguyén licu gom dat sét da khai thac va bao quan, xi mang Portland vé6i nhau theo mét
ty 1¢ tr 20+30% xi mang. DOi véi truong hop dat s& qua kho, hon hop phoi lieu co the phai bo sung thém
nude d€ cho xi mang thuy héa, trong truong hop hon hop dat s& c6 do am tir 10-15% thi phoi liéu khong
can bo sung thém nudc nhao tron tir bén ngoai.

2. D6 hdn hop phdi liéu trén vao khudn may ép gach.

3. DUng luc cua tay ti vao canh tay don, sinh ra luc ép gach véi cuong d6 tir 4+8 MPa dé Ién chat hdn
hop phai liéu va tao ra cudng do ban dau cho vién méc.

4. M6 khubn cta may nén.

5. Lay vién gach moc dat sét vira tao hinh ra phoi va tinh dinh tu nhién trong khoang thoi gian 2 - 4 tuan
trudc khi xay dung (khoang 28 ngay) nham muc dich cho xi méng thiy hoa véi nuéc, tao ra cuong d6 cao
nhat ctia san pham.

Vi cong nghé san xuat tha cong ngay tai cong truong, cong suat cia mot may tao hinh va ba nhan cong
trong mot ngay khoang 200 + 400 vién gach.

Ep tao hinh! i

sin phim

AN A‘ By d e

Hinh 3. Cng nghé sn xudt gach det sét khdng nung tai cong truong Hinh 4. Gach ddt sét khdng nung

b) San xuat cong nghiép trong nha may:

Dé bao dam qua trinh san xuét dwoc lién tuc, ting cong suét ché tao, ta c6 thé ché tao san pham trong
nha may. Mot khia canh khéc ciing rat quan trong, san xuat trong nha may c6 thé tan dung dugc cac loai
nguyén li¢u c6 &6 am cao hon, hoac c6 thé tai sir dung cac loai chat thai rin cong nghiép (xi 10 cao, tro bay,
bun thai), phé liéu khai thac than - khodng san dé lam nguy@n vat liéu cho qua trinh san xuét (Duong va
nnk, 2014; Lé Vin Quang, 2019; Kiéu Quy Nam, 2006; Vii Minh Pirc, 2010). So d6 cong nghé san xuét
gach dit s& khong nung theo phuwong phéap ban kho duge so bd dua ra nhu trong hinh 5.
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Xi méang Portland Dit sét, dat cat pha ty nhién
hdn hop PCB 40 | | hojc cac chat thai cong nghiép
luyén kim, chét thai khai khac
than da

Nudc nhao tron

Say ban kho
(46 4m 5-20%)

Dinh lugng ‘ Dinh lugng
Nghién min

(méy nghién con lan,
may nghién bi)

Dinh lugng

Tron hdn hop phéi lidu (may tron con lin, may tron rudt ga)

v

Ep tao hinh véi luc ép P = 5 MPa
(may ép truc khuyu)

Phoi, tinh dinh tu nhién
(t=25+5°C, 28 ngay)

[Hoan thanh san ph§m|

Hinh 5. So do cdng nghé san xudt gach dat sé khong nung theo phwong phdp bdn khé

Trong phuong an cong nghé san Xuat néu trén can phai luu y cac van dé sau:

- Do nguyén liéu chinh 13 dét sét c6 do 4m thay d6i tuy theo dia hinh va phu thugc vao thai tiét, do do
can b tri thiét bi sdy so bo dé dua dt sét vé dang ban kho, c6 d6 am dao dong trong khoang 5+20% trudc
khi dwa nguyén liéu di nghién nho. Néu sir dung céc loai dat doi, co do am thap, dat toi x5p thi c6 thé sir
dung ngay, khong qua giai doan say va nghién so bo (Bui Van Chén, Dao Tién Dat, 1985).

- Khi nguyén liéu chinh 12 céc loai phé thai, phé liéu khai thac than d4, chung c6 chira cac khoang da
cling, Vi vay can gia cong dép ham dé 1am giam kich thudc nguyén liéu (Andabati, 2009).

- Can tao ra mot cap hat phdi liéu nhat dinh nham muc dich ting kha nang lién két cuia dat sét véi chat
két dinh va qué trinh tao hinh san pham dugc dé dang. Do d6 phai gia cong nguyén liéu qua méay nghién
con lan hodc may nghién bi.

- Do san pham khéng c6 qué trinh nung luyén, cé kha ning dinh két thap, lugng chét két dinh chi chiém
khoang 10+25% khéi luong dat sét. Vi vay dé dam bao cho xi mang thuy héa tao ra cuong do cho san
pham, theo nghién ctiu cua (Lewis, 2009), ngudi ta phai dwa thém vao mét luong nude nhao tron, chiém
khoang 10+15% khdi luong dét sét. Néu trong thanh phan dat sét c6 sin mot lugng 4m nhét dinh thi khong
can phai dua thém vao lugng nudc nay.

- Trong phuong an trén, san pham duoc tao hinh theo phuong phap ép ban kho trén may ép truc khuyu.
Gach sau khi ép dugc dua di tinh dinh va phoi sdy tu nhién trong nha xudng voi thoi gian 28 ngay dé xi
ming thiy hoa t6i da voi nudce tao ra cudng do cao nhat cho san pham. Néu sir dung phwong phép siy nhan
tao ¢ thé rat ngan thoi gian bao dudng san pham xudng con 1+2 tuan.

4. Két luin

Tir qua trinh nghién cau, rat ra mot sé két luan nhu sau:

- Céc san pham xay tir dét sét khong nung, c6 bé mit bang phéng, it cong vénh. Nén c6 thé két hop vira
bao che vira trang tri, khong can 16p vira 4o trat bén ngoai.

- Qué trinh san xuét don gian, khong cin nung luyén, san phim c6 chit luong dong déu, khong c6 cac
loai phé phim khi nung.

- Khong phat thai cac loai khi doc hai, giam 6 nhiém méi trudng.

- Cong nghé san xuat tai cong trudng rat phi hop véi thi cong & cac khu vue ving nii, ¢6 dia ban hiém
tré va cac cong trinh c6 chi phi xay dung thap.

Mot diém can luu y d6i v6i gach dat sét khong nung do la san pham nay kém ben nudc so vai cac loai
vat liéu nung khac, vi vay d6i v6i nhitng két cdu thuong xuyén tiép xuc truc tiép véi nudc hoic thuong
xuyén am w6t thi can phai cé cac 16p phu thich hop cho cac loai san pham nay.
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Kién nghj: Can tiép tuc nghién ciru thém céc tinh chat khac cua gach dat s& khong nung, dong thoi so
sanh hiéu qua Kinh t va ky thuat véi cac loai vat li¢u khong nung khac trong xay dung cac cong trinh xanh
phu hgp véi diéu kién khi hau caa Viét Nam.
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ABSTRACT

Research on the possibility of using non-fired clayey soil bricks for
building construction projects in the Northwest region of Vietnam

Tang Van Lam®", Nguyen Sy Duc?, Duong Hai Anh?, Bazhenova Sofia Ildarovna?,
Nguyen Tai Nang Luonng?®, Nguyen Duc Du*

'Hanoi University of Mining and Geology, 18 Pho Vien, Duc Thang, Bac Tu Liem, Ha Noi, Vietnam
2National Research Moscow State University of Civil Engineering, Moscow, Russian Federation
SUniversity of Fire prevention and Fighting
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In recent years, environmentally friendly materials with reasonable costs, especially non-fired materials,
have strongly developed and have great socio-economic effects. Currently, non-fired materials are being
encouraged to be widely used in most construction projects. Unburnt material technology is a clean,
environmentally friendly technology and energy efficiency as traditional clay bricks. In addition, non-fired
materials are also reused industrial solid waste as raw materials used in the production process to reduce
product costs. This paper presents some features and advantages of non-fired clayey soil bricks in the
construction of buildings in the northern mountainous regions of Vietnam, as well as presents technological
solutions making them possible. Since then, it has proposed the technology of manufacturing this non-fired
materials at the construction site with the aim of making use of local and available raw materials to reduce
product costs.

Keywords: Non-fired materials; non-fired clayey soil bricks; Environmental pollution; industrial waste;
sustainable construction.
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