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TOM TAT

O cac ving nong nghiép - néng thon Viét Nam hién nay, giai quyét vin dé xtr 1y rom ra sau mdi mua vu sao
cho anh huong nho nhat dén moi truong dang la nhiém vu dac biét quan trong; bdi giam thiéu tac dong moi
truong 13 yéu cdu ngdy cang c6 ¥ nghia trong cac hoat dong séng ciia con ngudi. Bai bao dé xudt va chi ra
phuong phap st dung rom lam chét don cho bé tong. Duya trén cac tiéu chi ctia bé tong nhe, qua viéc kiém tra
c4c tinh ning co ban cho thiy, loai bé tong sir dung chit don rom, khi duoc thiét ké thanh phan hop ly s& dap
tmg dugc cac chi tiéu vé khoi lugng thé tich va cuong do chiu nén quy dinh d6i véi bé tong nhe. Két qua
nghién cuu cho théy, vo6i loai bé tong don rom dugc tao ra tur bé tong nén B1 5, ham lugng rom trong khoang 10
+ 18% theo khdi lugng xi ming dam bao phu hop voi quy dinh cua tiéu chuan Viét Nam vé bé tong nhe. Sir

dung loai bé tong nay khong chi giam dugc chi phi vé nguyén vét lidu, ma con gop phin dang ké vao viéc giam

thiéu tac dong moi trudng gay ra tir cic phé thai nong nghiép.

Tir khoa: Bé tong nhe, bé tong rom, cwong do nén, khdi lwrong thé tich, phé thai néng nghiép.

1. PAT VAN DE

Trong thyc té xdy dung cic cong trinh hién
nay, vat liéu xay dung chiém mot ti 18 rat 16n
trong gia thanh xdy dung; viéc san xudt va
cung cap cac loai vat liéu xdy dyng phu hop,
dap tmg duoc day du cac yéu cau xay dung co
mot vi tri rit quan trong, quyét dinh dén thanh
gia va chat luong cong trinh. Bé tong 1a mot
loai vat liéu hién dang dugc st dung rat rong
rai trong céc linh vuc xay dung. Tuy thudc vao
yéu cau sir dung trong cac két ciu cong trinh
ma bé tong dugc ché tao véi nhiéu chung loai
va nhiéu dic tinh khac nhau. Cing véi muc
tiéu tao ra dugc nhiing loai bé tong c6 cuong
dd cao — chét lugng cao, thi van dé tan dung
cac phé thai tir san xuit va doi sdng vao viéc

ché tao bé tong, gop phan giam thiéu tac dong

moai trudng cling 1a van dé dang dugc quan tam.

Trong nong nghiép, tinh trung binh mdi ha

rudng lua s€ co6 thé cho ra khoang 6 tan rom ra.

V6i ty 18 hau hét luong rom ra duoc d6t hay bo
lai trén dong rudéng nhu hién nay, khong chi
gdy lang phi, ma con anh huéng xau dén moi
truong. Chinh vi vay, viéc nghién ctru tan dung
rom ra — ngudn vt liéu tai chd sin c6 & nong
thon dé lam chat don ché tao bé tong, lam
phong pha thém ngudn vét liéu phuc vu xay
dung nong thén mai, dong thdi gop phan lam
giam tac dong tiéu cuc ciia cac phé thai nong
nghiép téi méi truong 1a thyc su can thiét.
Trong khi d6, trén thé giGi van con rat it két
qua nghién ctru dugc cong bd vé st dung rom
lam vat liéu xay dung noi chung va lam chat
don bé tong noi riéng.

Nam 2013, Larisa Brojan, Alja Petric va
Peggi L.Clouston qua nghién ciru so sanh vé cac
hé théng tudong gach va tudng rom da chi ra
rﬁng: viéc su dung céc cAu kién rom 12 mot lya
chon tbt thay thé cho gach. Nam 2014, Larisa
Brojan, Peggi L. Clouston qua viéc phan tich
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mot sé wu nhuoc diém cua viée dung céc cAu
kién ché tao tir rom trong xdy dung da khang
dinh: cung véi thach cao ty nhién, buc tuong
rom s€ tao ra mai truong bén trong cua ngdi nha
yén tinh, an toan va lanh manh hon. Nam 2016,
Muhammad Usman Farooqi va Majid Ali qua
nghién ctru vé viée st dung soi rom cho bé tong
mit duong da két luan: bé tong gia cuong soi
rom sir dung cho 4o duong 1a rat c6 tiém ning.
Néam 2012, Jun Liu, Honghong Zhou va Bing
Zhang da nghién ctu anh hudng cua ti 1€ rom
dén céc tinh chat vat Iy ciia bé tong rdng chi ra
rang: khi ty 16 rom tang tir 0 ~ 15% thi cuong do
chiu nén, cuong do chiu kéo udn va tinh 6n dinh
nudc cia bé tong giam dan, tuy nhién van dap
mg cac yéu cau quy dinh véi bé téng rdng
thong thuong. Nam 2010, Andrew Alcorn va
Michael Donn qua nghién ctru vé tiém ning ctia
céu kién dung rom va g dbi véi viéc hap thu
cacbon trong x4y dyng nha di khang dinh: ¢

thé giam lugng khi thai CO, theo hudng can

bang ning lwong bang cach sir dung cac vt liéu
sinh hoc nhu rom va gd. Nam 2011, Behzad
Sodagar, Deepak Rai, Barbara Jones, Jakub
Wihan va Dr Rosi Fieldson qua nghiém ctru vé
tiém nang giam cacbon ctia nha rom di minh
hoa vai tro cia rom nhu mdt loai vat li¢u va ky
thuat xay dung dé giam cac anh huong t6i nha &
bang phuong phap xiy dung mé hinh hoa hiéu
suat phét thai CO,.

O Viét Nam, chua c6 két qua nghién ciru
chinh thirc ndo vé sir dung rom lam vét li¢u noi
chung va lam chit don bé téng noi riéng dugc
cong bd.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu

Chat két dinh: sir dung xi ming pooc ling
PCB-40 duogc san xuat tai Cong ty c6 phan xi
miang Nam Son — Viét Nam. Céc thong sé ky
thudt co ban cua loai xi ming nay déu thoa
mén quy dinh cta Tiéu chudn Viét Nam TCVN
2682: 2009 va duogc thé hién ¢ bang 1.

Bang 1. Chi tiéu ky thuit ctia xi mang PCB-40

TT Chi tiéu k¥ thuét Tri sb

Gi6i han bén nén:

1 - Sau 3 ngay + 45 phat >21 N/mm’
- Sau 28 ngay + 8 gio > 40 N/mm’
Thoi gian dong két

2 - Bitdau > 45 phut
- Két thac <375 phut
D6 nghién min, xac dinh theo:

3 - Phéan con lai trén sang kich thuéc 16 0,09mm <10 %
- Bé mit riéng, phuong phap Blaine > 2800 cm’/g

C6t lidu nho: st dung 1a loai cat vang song
Héng, khai thac tai khu vyc Son Tay — Ha Néi;
c6t lidu 16n: 1a loai d4 dim dugc ché bién tir
mé da Hoa Thach - Quéc Oai - Ha Noi. Cac
thong sb k¥ thudt cua cdt liéu déu thoa min
quy dinh cua Tiéu chuin Viét Nam TCVN
7570: 2006.

Chéat d6n rom: su dung loai rom mdi (rom
ngay sau vu thu hoach); rom dugc phoi kho,
sau d6 bam cat thanh doan nhé c6 chiéu dai
khoang 3 — 5 cm. Ngay trudc khi dua vao nhao
tron, rom duoc ngdm 20 — 30 phut trong nude
sach, rdi v6t ra dé rdo. Hinh anh vé loai soi
rom va qua trinh xir 1y duoc thé hién ¢ hinh 1.
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Hinh 1. Quy cach va qua trinh xir ly rom

2.2. Phuwong an thiét ké va phwong phap thi
nghiém
2.2.1. Phwong dn thiét ké

St dung phwong phap tinh toan 1y thuyét
két hop thuc nghiém dé thiét ké thanh phan co
ban (thanh phan ban diu) cua bé tong rom:
bang cach tinh toan x4c dinh thanh phan cua bé
tong nén c6 cuong do chiu nén trung binh yéu
cau 1a 20 MPa (twong dwong bé tong B15); sau
d6, dung phuong phap thuc nghiém thir dan
(trdn hdn hop, truc quan va thtr d6 sut) dé thay
thé mot phén bt liu 1on béng rom. Trén co s&
thanh phan vat liéu co ban, thay d6i ham luong
rom, qua cac chi tiéu khdi lugng thé tich va
cuong do chiu nén cua cac miu & tudi 28 ngdy
v6i hai trang thai: kho ty nhién va ngdm bao
hoa, xac dinh ham luong rom hop Iy tr thuc
nghi¢m.
2.2.2. Phwong phap thi nghiém

Thi nghiém cac tinh ning co ban cua cbt
liéu, ctia hon hop bé tong va bé tong duoc thuc
hién theo tiéu chuan Viét Nam hién hanh:
TCVN 7572 - 1-18: 2006 — céc thi nghiém cbt
ligu; TCVN 3106: 1993 — thi nghiém do sut;
TCVN 3118: 1993 — thi nghiém cuong d6 chiu
nén; TCVN 3115: 1993 — thi nghiém khdi
luong thé tich.
3. KET QUA VA THAO LUAN
3.1. Tinh todn va lya chon thanh phan ban diu
3.1.1. Xdc dinh lwong nwoc nhao tron

Lay bé tong B15 1a loai bé tong nén thiét ké
(cuong do chiu nén trung binh R, = 20 MPa);
dung d4 dam c6 duong kinh danh dinh 16n nhét
Dimax = 20 mm va cat hat tho co6 do am 7%:
chon muc tiéu d6 sut ctia hon hop S=2+ 6 cm
(twong ung véi bé tong it hodc khong st dung
cot thép), tra bang (Tiéu chuan Viét Nam
TCVN 2682: 2009) c6 duogc lugng nudc nhao
tron N = 190 + 205 lit, chon N = 200 lit.

3.1.2. Xac dinh ti I¢ xi mang/nwoc

Str dung cong thic Bolomey — Skramtaev
(Pham Duy Hiru va cong sy, 2011) dé xac dinh
ti 1€ xi mang/nudc nhao tron (X/N):

Vi bé tong thuong (X/N = 1,4 + 2,5):

R
BT +0,5
N AR,

Trong do:

Ry - cuong d (méc) cia xi mang, xi mang
PCB 40 c6 Ry=40 MPa;

Ryc - cuong do chiu nén yéu ciu ciia bé tong
& tudi 28 ngay, lay Ry, = 20 MPa;

A - hé s6 chét luong bt lidu, chon A = 0,6
(v6i cbt lidu co chat lugng twong ddi tot).

Thay cac théng s vao cong thic tinh toan,
xac dinh dugc ti 1€ xi mang/nudc (X/N) 1a 1,42.
3.1.3. Xac dinh lwong xi mang

Tu luong nude N = 200 lit va ty I¢ X/N la
1,42 xac dinh duoc lugng xi mang sir dung cho
Im’ bé tong 1a 292 kg; gia trj ndy dam bao
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nim trong khoang quy dinh vé luong xi ming
t6i thiéu va ti da theo tiéu chuan Viét Nam.
3.1.4. Xdc dinh lwong cot liu lon va cot
liéu nho
* Xac dinh luong c6t liéu 16n (da dam - D)
Luong da dim cho Im’ bé téng dugc xéac
dinh theo cong thuc (Pham Duy Hiru va cong
su, 2011):
_ 1000
Kerp 1

YOD YaD

D ;kg

Trong do:
Yop, Yap VA Ip - khdi luong thé tich, khdi
luong riéng va do rong cua da dam;
kg —hé sb du vira.
Tir két qua thi nghiém c6: yop = 1,48g/cm’,
Yap = 2,8g/cm’ va rp = 0,47;
Vi luong xi mang 1a 292 kg, tra bang c6 hé
s6 du vita kg = 1,36.
Thay céc thong sb vao cong thirc tinh toan,
xac dinh dugc lugng d4 dam: D = 1197 kg.
* Xac dinh luong c6t liéu nho (cat - C)

(N), luong xi mang (X) va lugng da dam (D), viéc
cac dinh lugng cat (C) dugc thuc hién theo cong
thure sau (Pham Duy Hiru va cong su, 2011):

o IOOO_LLLNJ ke
an yaD

Trong d6: Yax, Yap VA Yac - khdi luong riéng
cua xi mang, d4 dam va cat; theo s6 liéu tir nha
san xuat va két qua thi nghiém c6 duoc: y,x =
3,05 g/em’, yap = 2,8 glem’, yoc = 2,75 glem’.

Thay cac thong sb vao cong thire tinh toan,
xac dinh dugc luong cat: C = 747 kg.

3.1.5. Xdc dinh lwgng rom thay thé mét phén
cot ligu I6n

Tir két qua tinh toan thanh phan bé tong nén,
thir dan bang cach tron hdn hop, quan sat bang
mét va do dod sut; cudi cung xac dinh dugc
luong cdt lidu 16n rat bot 1a 40% (so véi khoi
lugng cbt liéu 16n ban dau) va thay vao do
bang 10% ham lugng rom (ti 1 phan trim giita
khéi lwong kho ctia rom va xi mang). Cu thé vé
két qua tinh toan va lga chon thanh phén vat
liéu ban dau ché tao bé tong rom duoc thé hién

Sau khi xéac dinh dugc luong nudc nhao tron & bang 2.
Bang 2. Thanh phén vt liéu ban diu
D (kg) C (kg) X (kg) N (lit) R (kg)
718 761 292 200 29,2

3.2. Xac dinh ham lwong rom hop 1y bang
thwe nghiém

Duing két qua cac thanh phan vat liéu ¢ bang
2 va thay d6i ham luong rom trong cac khoang
twong tmg 10%; 12%; 14%; 16% va 18% dé
ché tao cac miu thi nghiém. Khao sat anh

huéng cta ham lugng rom dén khéi luong thé
tich va cuong do chiu nén, tr d6 xac dinh ham
luong rom hop 1y tir thyc nghiém. Cu thé vé
thanh phan vat liéu ché tao cac nhom mau
duoc ghi ¢ bang 3.

Bang 3. Thanh phén vt liéu ché tao cic nhém miu

Nhém miu R (kg) D (kg) C (kg) X (kg) N (lit)
M g0 29,20 718 747 292 200
M0, 32,58 718 747 292 200
M40 36,50 718 747 292 200
Mg 40,15 718 747 292 200
Mg, 43,80 718 747 292 200
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Téng hop két qua cuong do chiu nén tudi 28
ngay ¢ trang thai kho tu nhién va ngam bao
hoa (Rp va Rypy) va khéi luong thé tich tudi 28

ngay ¢ trang thai kho ty nhién va ngdm bao
hoa (yo va yobn) cla cac mau bé tong thu duoc
tur thi nghi¢ém duoc thé hién & bang 4.

Bang 4. Tinh nang co ban ciia cac nhém mau

Nhém miu R (kg) R, (MPa)  Rypn(MPa)  y(g/em’)  yopy (g/cm’)
M0, 29,20 6,32 4,4 1,85 2,14
M 20, 32,58 5,65 4,1 1,83 2,11
M5, 36,50 4,78 3,5 1,80 2,05
Mg 40,15 4,07 3,1 1,76 1,97
M50, 43,80 3,44 2,7 1,72 1,85

Tir bang 4 cho thiy: Cac tinh ning cta bé
tong déu bién ddi khi ham luong rom thay dbi.
Quan hé gitta ham luong rom vé6i khéi luong

thé tich va cuong do chiu nén cua bé tong dugc
thé hién qua dd thi & cac hinh 2 va hinh 3.
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Hinh 2. Quan hé ham lwong rom va khéi lwgng thé tich

10
[t
o] R e S T e e s
ey ¥ =-0.4103x + 12.717
= R* = 0.9698
=3
= 6 e e e e e e ]
=11 -
£ . Al r s
g y=-02387x+84464 ~ = = — _ 4 *_
] R:=09515 T ==a_ _
e T =
¢+  28wngay - bio hoa
S ® 28 npay - khé tynhién
= = Linear (28 ngay - bio hoa)
Linear (28 ngay - khé ty nhién)
0 .
10 12 14 16 18

Ham lwong rom, %

Hinh 3. Quan hé ham lwgng rom va cwong d¢ chiu nén
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Tir két qua thi nghiém va dd thi hinh 2 va
hinh 3 cho thay: Khéi lwong thé tich va cudng
d6 chiu nén cua cac mau bé tong déu giam dan
khi ham luong rom ting véi tc do giam tuong
dbi déu. Trong khoang nghién ctru, cuong dod
va khoi lugng thé tich 16n nhat tuong tng véi
ham luong rom 13 10% va nho nhit twong Ung
v6i ham luong rom 13 18%; cac gia tri nay déu
dam bao phu hop voi quy dinh cua tiéu chuin
Viét Nam vé bé tong nhe. Qua day, budc dau
¢4 thé nhan dinh: Ciing nhu cac loai bé tong
nhe thong thuong khac, bé tong rom cé thé
tmg dung vao viéc xay dung mot s6 két cdu
cong trinh can giam trong luong ban than ma
khong yéu cau chiu luc 16n.

Vi két qua thi nghiém ctia cac nhom méu
cling chi ra rang, ham luong rom anh hudng rd
rét dén céac tinh ning co ban cua loai bé tong
tao ra. Trong khoang thi nghi¢m khao sat, cac
chi tiéu vé khdi luong thé tich va cuong do
chiu nén quy dinh véi bé tong nhe déu duoc
théa man. Nhu véy, khi thiét ké ché tao bé tong
ddn rom, can can cit vao yéu ciu vé mirc do
hop 1y vé khéi lugng thé tich va cuong do chiu
nén dé chon ham luong rom.

4. KET LUAN

Qua cac két qua nghién ciru cho thay, co thé
st dung rom lam chét don ché tao bé tong; loai
bé tong ndy c6 thé dung trong viéc xdy dung
cac hang muc cong trinh can giam trong lugng
ban than ma khéng yéu cau chiu luc 16n.

Viéc thiét ké thanh phan bé tong rom c6 thé
thuc hién bang cach: tinh toan thanh phan bé
tong nén, sau d6 dung phwong phép thuc
nghiém thtr dan dé giam luong dung cbt lidu
16n va thay vao d6 bang ham lugng rom tuong
ung.

Ham luong rom anh huong rd rét dén cac
tinh nang co ban cua loai bé tong tao ra. Voi
loai bé tong don rom duoc tao ra tr bé tong
nén B15, ¢6 thé chon ham luong rom trong

khoang 10 + 18% theo khéi lugng xi ming.

Viéc nghién ctu st dung rom lam vat liéu
x4y dung néi chung va 1am chat dén cho bé
tong noi riéng 1a rat can thiét, khong chi vi
muc dich tiét kiém va tan dung nguyén vat li¢u,
ma con mang ¥ nghia siu sic vé mit moi
truong.
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STRAW FILLER CONCRETE - SUSTAINABLE METHOD FOR

AGRICULTURAL WASTE MANAGEMENT

Dang Van Thanh, Le Tan Quynh, Nguyen Thi Van Hoa
Vietnam National University of Forestry

SUMMARY

In the areas of agriculture - rural in Vietnam, solving the problem of straw treatment after each season so that
the smallest impact on the environment is an especially important task; reducing environmental impact is
becoming an important requirement in human activities. This paper proposes and shows the designing method
of the concrete component using straw fillers. Based on the criteria of lightweight concrete, through the testing
of basic features, the result shows that the concrete using straw fillers in reasonably proportion will satisfy the
basic properties of lightweight concrete. With straw filler concrete made from concrete B15 and the straw
content of about 10 + 18% by weight of cement, the mixture ensures compliance with the provisions of
Vietnam standards of lightweight concrete. The use of this concrete will not only reduce material cost but also
contribute to reducing environmental impacts from the agricultural by-product.

Keywords: Agricultural by-product, compresive strength, light weight concrete, straw filler concrete,

volumetric mass.
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