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Bé tong tAm tuong réng
Tro xi nhiét dién

Tro bay

Xi ddy

KEYWORDS

Hién nay, tm tuwdng rdng bé tong dic sén dang duoc st dung kha rong rii trong cac cong trinh xdy dung
dan dung va c6ng nghiép vi c6 trong lvgng nhe va kha ning chiu Iyrc tét. Nghién cttu st dung tro xi tit nha
may nhiét dién dé san xudt tAm twdng 13 huéng di ding dén vi gitip giam khai thac c6t liéu ty nhién ddng
thoi tiéu thu dugce phé thai ctia nha may nhiét dién gitp bao vé méi trudng. Bai bio nay trinh bay anh
hwdng ctia phwong phap tao miu va kich thwée mau thit dén cuwong d6 chiu nén ciia bé téng tAm twdng
réng st dung cbt liéu tro xi nhiét dién thay thé c¢bt liéu ty nhién. Két qua nghién citu cho thiy cic mau thiz
kich thiée 100 X 100 X 100 mm cit ra tif tim twong san xudt thye té tai nha may c6 cudong dd chiu nén thip
hon céc méu thit kich thiuée 40 x 40 X 160 mm duge ché tao trong phong thi nghiém bing phiong phap ép
tinh va mau tht kich thuée 150 x 150 X 150 mm dugc tao hinh rung ép. Trong khi d6, cdc mu thit hinh tru
ép tinh véi kich thude 71,4 x 143 mm ¢6 cudng d6 chiu nén thip nhét (chi dat xip xi 75-80% so v&i mau
150 x 150 X 150 mm).

ABSTRACT

Hollow wall panel concrete

Coal ashes of thermal power plants
Fly ash

Coal slag

Currently, precast concrete hollow wall panels are being used popularly in civil and industrial construction
projects because they have light weight and good load bearing capacity. Research on using ash and slag from
thermal power plants to produce those wall panels helps reduce the exploitation of natural aggregate as well
as consuming thermal power plant waste to help protect the environment. This article presents the influence
of specimen creation methods and test specimen sizes on the compressive strength of concrete hollow wall
panels using thermoelectric ash and slag aggregates to replace natural aggregates. The experimental results
show that the compressive strength of the samples cut from the hollow wall panels with dimensions of
100x100x 100 has lower compressive strength than that of the 40 x40 x 160 mm samples made in the
laboratory using the static pressing method and the 150 x 150 x 150 mm samples made by vibration pressing.
Meanwhile, the cylinder samples made in the laboratory using the static pressing method with dimensions
of 71.4x143 mm has the lowest compressive strength (only approximately 75-80% compared to the
150 x 150 x 150 mm samples).

1.  Gi6i thiéu

dién nén c6 y nghia mdi trudng va xa hoi.

Mot trong nhitng chi tiéu quan trong dé dénh gi4 chat lvong san

Hién nay, tAm twdng réng bé téng dic sin dang dugce sit dung
kh4 phé bién trong xdy dyng cong trinh d4n dung va céng nghiép vi
chiing c6 trong lvgng nhe gitip giam tai trong cong trinh, cich dm, cach
nhiét tét va thi cong nhanh hon nhiéu so véi xay twdng gach. Tuy nhién,
céc san phAm tAm twong réng bé tong dic sin thudng st dung cbt liéu
ty nhién khé 16n trong khi ngudn cat ctia nwde ta ngly cang khan hiém.
Trong khi d6, ltgng tro xi phat thai tit cdc nha may nhiét dién dbt than
& nudc ta ngay cang ting 1én. Vi vy, viéc nghién ctu st dung nguyén
liéu thay thé c6t liéu tuy nhién ti¥ ngudn phé thai tro xi nhiét dién dé
ché tao duge bé tong va san xuét cac tAm twdng réng bé tong dic sdn
¢6 y nghia khoa hoc va thyc tién cao, vira gitp giai quyét giam ap lvc

khai thac ¢t liéu ty nhién vita gitip x@ Iy va tiéu thu phé thai nhiét

*Lién hé tic gia: Doan.vibm@gmail.com
Nhan ngay 30/08/2023, stta xong ngay 10/11,/2023, chip nhén ding 14/11/2023
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phidm tdm twong réng 13 cwong do chiu nén. Tiéu chuidn TCVN
11524:2016 Tam tudng rdng bé tong dic sin theo cong nghé din ép
quy dinh v& ciwéng d6 chiu nén ctia san phim tAm twong réng theo cong
nghé din ép phai dam bao yéu ciu thiét ké nhung khong dwge nhé hon
15 Mpa (duigc x4c dinh theo TCVN 3118 trén mau 150x150x150 mm).
Thuec t&, gid tri cwong d6 chiu nén cta bé tong thudng bi anh huwdng
béi kha nhidu yéu té nhv , phuong phép tao méu, kich thude, hinh
dang méu tht, ché d6 bao dudng [1]. Trong d6, anh hwdng ctia hinh
dang kich thuwdc mau thit va phuong phap tao miu di va dang duge
nghién citu kha nhiéu trén thé gigi. Thong thudng bé téng dugce thit
nghiém trén hinh tru ho#c hinh lap phuwong. Mau tru (150x300 mm)
duge st dung & Hoa Ky, Han Qubc, Phap, Canada, Uc va nhiéu qubc
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gia khéc, trong khi ¢6 méu lap phiong (150x150x150 mm) thudng

Bang 2. Tinh chét co 1y ctia cat nghién.

dugc sit dung & Anh, Pitc va nhidu quéc gia Chau Au khac. Nhidu STT Tén chi tiéu bon vi | Két qua
nghién cttu cho thiy cwdng d6 nén trén mau tru cho két qua nhit quan 1 |Khéi lvgng riéng g/cm? 2,70
hon so v&i mau lap phiong, do cudng d6 trén miu try it bi anh hwdng 2 | Khéi lugng thé tich x6p kg/m® | 1436
b&i cac dic tinh ctia cbt liéu tho trong hén hop bé tong va su phan bb 3 | Do réng % 46,6
{tng suAt trén cdc mit trén mau try ddng déu hon so véi mau hinh lap 4 | Ham lugng bin, bui, sét % 0,78
phuong [2], [3]. Nhin chung, két qua cudng d6 chiu nén ctia miu hinh Thanh phin hat (Lugng sét sang tich liy)
tru thap hon cdc miu 1ap phrong va két qua cudng do chiu nén giam 10 mm % 0
dan khi kich thuée ctia mau thit ting 1én [4]. 5 mm % 205
Trong san xuit tAm twdng réng bé téng dic sin, viéc xac dinh 2.5 mm % 536
chinh xac cuong do chiu nén cua ban~than tam tuong va so san}l dugc 5 |1.25mm % 64.9
véi cuong do c}1iu nén cta céc loai mau bé tdng cling loai diic bang cac 0.63 mm % 75.4
khuon theo ché d¢ ép tinh va rung ép vdi cac kich thude khéc nhau la
PN < N . 0,315 mm % 84,9
van dé khoa hoc van con nhiéu quan diém khac nhau. Vi vay, nghién
; R R N o , . 7 i 0,14 mm % 95,6
ctu nay sé tap trung th® nghiém, phén tich, ddnh gia anh huéng cta
) P X ) x oz . o < 0,14 mm % 100,0
phuong phéap ché tao mau va kich thwéc mau th dén cuong do chiu
nén ctia bé tong tAm tuong rdng cbt liéu tro xi, tit d6 cung cip co s& Bang 3. Tinh chét co Iy cta tro bay
khoa hoc toan dién hon dé danh gia chat lvgng tam twdng rong cot liéu STT Tén chi tiéu Pon vi Két qua
tro xi nhiét dién. Py A
1 Khoi lwgng riéng g/cm?® 2,1
s N ) N 2 | Khéil hé tich x4 kg/m®
2. Vat liéu st dung va phuong phap nghién ciu o1 luong the tich x0p g/m 870
2.1. Vit liéu st dung D¢ min
2.1.1. Xi mang 3 | Sang 0,09 % 83
Sang 0,045 % 17,4
Céc chi tiéu co 1y cta xi miang PCB40 Nghi Son sit dung trong 4 | Ty dién bé mit % 1930
nghién cttu dugce trinh bay trong Bang 1. Hoat tinh cudng do %
5 7 ngay % 80,5
Bang 1. Céc chi tiéu co 1y cta xi méng PCB40 Nghi Son. 28 ngay % 92,6
STT Chi tiéu k§ thuat Ponvi | Kétqua
2.1.4. Xi ddy
1 P06 min, theo phuwong phap Blaine cm?/g 3,350
2 | Lwgng nude tiéu chuén % 26,1 Xi day st dung cho ché tao bé téng c6 ngudn gbc tit nha may
Thoi gian dong ket nhiét dién Hai Phong. Tinh chét co 1y clia xi ddy dige trinh bay trong
3 | Bétdu phiit 118 Bang 4.
Két thiic phiit 185
Cuong do nén Bang 4. Tinh chét co Iy ctia xi day.
4 3 ngay Mpa 30.8 STT Tén chi tiéu bon vi| Két qua
28 ngay Mpa 52,1 1 |Khéi lwgng riéng g/cm®| 2,25
2 |Khéi lvgng thé tich xép kg/m?| 950
2.1.2. Cdt nghién 3 |Ham lugng bun, bui, sét % 0,72
4 |P6 hit nuwée % 2,9
Cét liéu st dung cho ché tao bé tong 12 loai cat nghién c6 ngudn Thanh phin hat (Ham lugng tich liiy trén sang)
gbc tit mo da Hoa Binh. Tinh chit co Iy va thanh phan hat cta cat 20 mm % 0,83
nghién duwgc trinh bay tai Bang 2. 10 mm % 5,36
5 mm % 21,2
2.1.3. Tro bay 5 |2,5mm % 46,8
1,25 mm % | 5522
Tro bay st dung cho ché tao bé téng c6 ngudn gbc tit nha may 063 mm % 62.25
nhiét dién Hai Phong. Tinh chét co Iy ctia tro bay dugec trinh bay trong 02 315 mm % 67: 38
Bang 3.
& 0,14 mm % | 859
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2.1.5. Phu gia héa hoc

Phu gia héa hoc stz dung cho nghién citu 14 loai Drycast cua hang
Sika. Pay 1a loai phu gia hdn hop gbc Lignosulfanate va chit hoat déng
bé mit dang dugce st dung nhidu cho bé tong khong c6 d6 sut hoac bé
tong kho hién nay. M6t sb chi tiéu tinh cht co ban ctia loai phu gia nay
thé hién trong Bang 5.

Bang 5. Tinh chét ctia phu gia héa hoc.

T Chi tiéu thi nghiém bon vi | Két qua
1 |Ty trong g/cm® | 1,12
2 | Ham lvgng ion clorua % | < 0,001

Cuong do nén so v&i mau dbi chitng
3 ngay % 111,4
’ 7 ngay % 105,5
28 ngay % 103,2
Thai gian déng két so véi mau déi chitng
4 | Bt dhu déng két Gio -0.5
Két thiic dong két Givy 1.1
5 | Kha ning giam nudc so v6i miu dbi chitng | % 7,6

2.2. Phuong phdp nghién citu

Céc miu bé téng dwoc ché tao véi cac phwong phép tao miu va
kich thiéc miu khac nhau. Trong d6, mau lang tru 40x40x160 mm va
mau tru 71,4x143 mm duge ché tao trong phong thi nghiém bing
phuong phap ép tinh, miu lap phuong 150x150x150 mm dugc tao
hinh rung ép. Trong khi d6, miu lap phiong 100x 100x100 mm duge

cét ra tit tAm twdng bé téng cdt lidu tro xi ché tao & nha may.

v, o

[ s i

Hinh 1. Hinh anh ché tao miu 40x40x160 mm.

Hinh 2. Hinh anh ché tao miu 150x150x150 mm.
2.3. Cdp phdi bé téng

Tit két qua nghién citu trong phong thi nghiém, lwa chon dugc
cAp phdi phit hop dé san xult tim tudng réng tai nha méy, ddng thdi
ciing sit dung cip phéi nay dé nghién citu anh hwéng cua kich thuée
va phiong phép tao miu dén cwdng do chiu nén clia bé tong. Cip phdi
bé tong st dung trong nghién cttu dugc trinh bay trong Bang 6. Ti 1&
tro xi st dung thay thé c6t liéu ty nhién 12 80 %, trong d6 tro xi bao
gbm tro bay va xi ddy vé&i ti 1& 50:50. Ham lugng phu gia Dry-cast 1a

1 % xi mang.

Bang 6. Cip phéi bé tong ding trong nghién ctu.

Cét nghién XM Tro xi Nuéc Dry cast
(kg) (kg) kg) (lit) (lit)
300,3 380,0 1201,3 251 3,8

3. Két qua va binh luan
Cwong d6 chiu nén bé téng & céc tudi 1, 7 va 28 ngay dugc
tinh todn trén co s gié tri trung binh ctia cac t& miu gdbm 03 miu thi

va dugc trinh bay trong Bang 7 va Hinh 3.

Bang 7. Két qua cuong do chiu nén.

B Cuong d6 nén (MPa)
STT Mau th
Rnl Rn7 Rn28
1 M4iu 40x40x160 mm 8,16 22,1 23,78
2 Mau 71,4x143 mm 5,27 15,18 17,99
3 MAu 150x150x150 mm 6,56 21,5 24,15
4 MAu 100x100x100 mm - 18,2 -
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Cuong d6 nén, MPa

Rn28

Rnl Rn7

Tudi thi nghiém

40X 40 X160 mm 171,4%x143 mm

[150x150x150 mm [ 100x100 % 100 mm

Hinh 3. Cudng d6 chiu nén cta bé téng & céc tudi khac nhau.

Két qua thi nghiém cho thiy, cudng do chiu nén thit nghiém
d6i v&i miu 40x40x160 mm va 150x150x150 mm la x4p xi nhau,
trong khi d6, miu 71,4x143 mm c6 cuwdng d6 thip nhit. Cuong do
chiu nén 7 ngay cta miu cét ti tAm tuwong ddc tai nha may
(100x100x100 mm) thép hon 17,7 % so v&i cuong dd chiu nén cua
mau 40x40x160 mm va 150x150x150 mm nhung cao hon19,9 % so
v6i mau 71,4x143 mm.

Cudng 6 chiu nén & tudi 28 ngay ctia miu 71,4x143 mm chi
bing 76 % so v6i cudng d6 nén ctia miu 40x40x160 mm mic dit ca
hai mau thtt nay déu dugc ché tao bing phwong phap ép tinh. Sy
Kkhéc biét nay c6 thé 12 do hiéu tng hinh hoc din dén cudng d6 mau
hinh tru thip hon miu lap phwong. Két qua nghién ctitu nay kha twong
ddng véi cac két qua nghién cifu da duge chitng minh trong mét sb
cong b khoa hoc trugc day trén thé gid¢i [5] [6] [7]. Trong dd, theo
Ola Adel Qasim [5], cudng d6 chiu nén ctia mau hinh tru/ mau lap
phuong dao ddng tit 0,65 dén 0,9.

MAu thit 40x40x160 mm dugc ché tao bing phuong phap ép
tinh ¢6 cuong dd chiu nén xép xi miu 150%150x150 mm dugc ché
tao bing phwong phéap rung ép. Két qua nay c6 thé 1a do sy giam
cudng dd nén vi hiéu tng kich thuéc ciia mau 150x150x150 mm so
véi miu 40x40x160 mm dugce bi trit byi viée rung ép gitp miu
150%150%150 mm dic chic hon.

MAu 100x100x100 mm cét tif tAm twdng rong bé téng dtic sin
c6 cuong d6 chiu nén 7 ngay thdp hon 15% so véi miu diic
150x150x150 mm mic dit ¢6 kich thuwde nhé hon. Két qua nay phan
4nh tAm twdng san xuét tai nha méy c6 thé c6 do dic chic thdp hon
so v&i mau ché tao rung ép trong phong thi nghiém, phan khéc 14 céc
méu 100x100x100 mm c6 15 réng kha 1én do qua trinh tao hinh tAm

twong réng dé lai.

Mau 150x 150x150 mm

Mau 100x 100x100 mm Mau 71,4x 143 mm

Hinh 5. Cic mAu thi sau khi bi nén pha hiy.
4, Két luan

Két qua nghién cttu vé& anh hwdng ctia phuong phap ché tao mau
va kich thidc miu thit dén cudng d6 chiu nén ctia bé tong tim twong
rong cbt liéu tro xi cho thiy c6 su khac biét vé gia tri cudng do chiu nén.
Mau thit hinh tru 71,4x143 mm ché tao bing phitong phap ép tinh trong
phong thi nghiém cho két qua cuwong do chiu nén thap nhit. Miu
150x150x150 mm ché tao bing phuitong phép rung ép cho cuong do chiu
nén cao nhét va twong dwong véi cudng dé chiu nén ctia miu 40x40x160
mm ché tao bing phitong phap ép tinh trong phong thi nghiém.

Mau lap phuong 100x 100x100 mm cét tif tim twdng réng bé
téng cdt liéu tro xi diic sin cho gia tri cwong do thap hon 17,7 % so véi
mau 150x150x150 mm va cao hon 19,9 % so v&i mau tru 71,4x143 mm.
Céc gié tri cudng d6 chiu nén & tubi 7 ngdy va 28 ngdy ctia tit ca cc mau
thi nghiém d&u 16n hon 15 MPa, chitng to chi tiéu vé cuong d chiu nén
clia tAm twong réng bé téng cbt liéu tro xi nhiét dién diic sin trong nghién
cttu nay hoan toan dép tng tiéu chudn TCVN 11524:2016 TAm tudng

réng bé tong dtic sdn theo céng nghé din ép.
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