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M6t so tinh chat cia bé tong
dung xi mang siéu sunfat

Some properties of concrete using super sunfated cement

Tom tat

Bé tong duing xi mang siéu sunfat dugc nghién
ctiu va iing dung trong thoi gian gan day do
nhiéu dac tinh tét ciia xi mang siéu sunfat
nhu giam lwgng phat thai C0,, giam khai thac
tai nguyén, khoang san, giam tiéu thu nhién
liéu héa thach rat nhiéu so véi xi mang théng
thudng, tan dung tét phé pham cia nganh
luyén thép. V6i nhiéu dac tinh tét va than thién
véi méi truong nhu vdy, rat can thiét phai
nghién ctiu va ché tao bé tong diing xi mang
siéu sunfat cd cac tinh chat ky thuat phu hgp.
Bai bao nay trinh bay tinh chat ctia bé tong
dung xi mang siéu sunfat thay cho xi mang
Pooclang hon hop dat cudng dd trén 30 MPa va
d0 sut 15 - 16cm.

Tir khoa: bé tong, xi mdng siéu sunfat, cudng @, tinh
0ng tdc

Abstract

Concrete using super sunfated cement has been
researched and applied in recent times due to many
good properties of super sunfated cement such

as reducing C0, emissions, reducing resource and
mineral exploitation, and reducing chemical fuel
consumption more than ordinary cement, making
good use of waste products of the steel industry.
With such many good and environmentally friendly
properties, it is very necessary to research and
manufacture concrete using super sunfated cement
with suitable technical properties. This paper
presents the properties of concrete using super
sunfated cement with a strength above 30 MPa and a
slump of 15 - 16cm.

Key words: concrete, super sunfated cement,
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1. Gi&i thiéu

Bé téng (BT) xi mang (XM) siéu sunfat la loai BT s dung XM siéu sunfat
(SSC) thay cho xi mang Pooclang hén hop (PCB) théng thwéng. San xuét XM
truyén théng doi hdi rat I16n tai nguyén khoang san lam nguyén ligu tho va
nang lwgng hoa thach lam nhién liéu, kéo theo dé la sy phat thai I&n khi nha
kinh [1]. Do d6 trong nganh céng nghiép XM d& thuc hién phwong an dé giam
phat thai CO, va giam tiéu thu nang lwgng nhuw viéc s dung phu gia khoang
trong san xuét XM, st dung xi méng dc biét (nhw XM canxi sulfoaluminat, XM
geopolymer, XM siéu sunfat,...) trong bé tdng, phat trién nhién liéu thay thé... [2]

Xi mang siéu sunfat la mét loai xi mang dwoc ché tao v&i xi hat 10 cao
(GBFS) lam nguyén liéu chinh, thach cao lam chét hoat héa sunfat va clanhke
ho&c voi lam chét hoat héa kiém [3, 4]. Théng thuwong, thanh phan cia SSC
chtra 75% - 85% GGBFS, 5% - 20% cla canxi sunfat (thach cao CaS0O,.2H,0,
thach cao CaS0,.0,5 H,0, photphogypsum, ...) va 1% - 5% chét hoat héa kiém
(clanhke xi mang, canxi hydroxit, voi, ...) [5]. Vi GBFS la thanh phan chinh,
SSC ciing dwoc goi la xi méng xi hoat tinh sunfat. Diéu quan trong Ia GGBFS Ia
mot loai phé phdm tr nganh san xuét thép, la chét thai ran cong nghiép [6]. Vi
thé SSC ¢6 lgi thé dang ké so véi XM thong thwéng bdi vi cac nguyén liéu thd
dé&u khoéng can nung, chi can nghién min va trén déu dé tao ra SSC. Do d6 viéc
chudn bi SSC rat don gian, xanh, tiéu thu nang lwong th&p va it phat thai CO,.
Nhw vay, viéc ap dung SSC khéng chi cé thé tai ché chét thai cong nghiép, ma
con ciing tiét kiém ndng lwong va bao vé madi trudng.

Tai Viét Nam hién cling d& cé mot sé nghién ctru vé SSC. Tuy nhién viéc st
dung XM siéu sunfat thay thé cho XM truyén thdng (PC, PCB) trong ché tao BT
van con kha han ché. Vi thé bai bao nay dwa ra két qua nghién ctru ché tao BT
dung XM siéu sunfat thay cho XM Pooclang hén hop (PCB) dat cuérng do trén
30MPa va do sut 15-16cm.

2. Vat liéu - phwong phap nghién ctru
2.1. Vét liéu ché tao

XM st dung trong dé tai dwoc la XM PCB 30 Hoang Long va XM SSC. Trong
dé XM SSC duoc nghien tir 5% XM Hoang Long, 75% xi 16 cao Fumosa va
20% thach cao khan. Cac tinh chat ciia XM cho trong Bang 1. Xi 16 cao khoang
67% la pha thdy tinh, thanh phan hoa c6 SiO; chiem 39.8%, Al,O3 17.53%,
Ca0 47.7%, MgO 10.6%, con lai la cac 0)§it khac. Thach cao k’han chira nhiéu
CaS0y, quy vé oxit twong tng la CaO chiém 39.25%, SO; chiém 55.81%.

Bang 1. Tinh chat co ly ctia cac loai xi mang st dung trong thi nghiém

Chi tiéu ky thuat Pon vj PCB SSC
Do min, theo phwong phap Blaine cm?/g 3900 3950
Lwong nuéc tiéu chuén % 28 32
Thoi gian Bat dau dong két phuat 135 175
Thoi gian Két thic dong két phuat 176 400
Cuwong d6 nén 3 ngay MPa 18.97 11.08
Cuwdng d6 nén 28 ngay MPa 34 33.3

’Ca't dwoc st dung 1a cat vang séng Lo va da dam Pha Ly véi moét sé tin’h
chat dwgc néu & Bang 2, 3, 4, 5 (phu hgp véi TCVN 7570:2006). CAc tinh chat
clia cat dwoc xac dinh theo TCVN 7572:2006.

Phu gia dwgc st dung la phu gia siéu déo Viscocrete 3000-20 cua hang
Sika, c6 thanh phan chinh la polycarbonxylate ete. Nwéc dung dé trén bé téng
la nwéc may dwoc lay tir vien Vat liéu xay dwng, théa man yéu cdu TCVN
4506:2012.
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Bang 2: Tinh chat cc ly cta cot liéu nho

STT Tén chi tiéu Pon vi Két qua

1 Khéi lwong rieng g/em® 2.67

2 Khéi lwong thé tich xbp kg/m?® 1450

3 D6 héng % 45.69

4 D6 hut nwéc % 0.80

5 Ham Iwgng bui, bun, sét % 1.00

6 Ham lwong tap chét hiru co So mau Khéng s&m hon mau chuén
7 M6 dul do I6n 2.71

Bang 3. Thanh phan hat clia cat

S6t sang (mm) Ty 1€ % sét sang tich liy Yéu ciu ky thuat %
25 8.3 0-20
1.25 21.9 15-45
0.63 42.9 35-70
0.315 81.9 65-90
0.14 96.4 90-100
<0.14 3.6 10
Moduls 2.51
Bang 4. Cac chi tiéu cd ly cua da dam
TT | Tinh chét vat ly Ky hiéu | Don vi Két qua Phuwong phap xac dinh
1 Khéi lwong riéng P4 glcm?® 2.71 TCVN 7570:2006
2 Khéi lwgng thé tich Pud kg/m® 1540 TCVN 7570:2006
3 Db réng gilra cac hat V, % 45 TCVN 7570:2006
4 Buwong kinh hat Dmax mm 20
5 Thanh phan hat TCVN 7570 — 2006
6 Ham Iwgng hat thoi rep % <15
7 Do hat nwée % <2
8 |Dbodém % <1
9 Ham Ivgng bun sét % <1
Bang 5. Thanh phan hat cta cot liéu I6n
C& sang, mm 40 20 10 5
A (%) 0 8,76 60,84 97,31
A(%) (TCVN 7570:2006) 0 0-10 40 -70 90 -100

Cép phoi bé tong thiét ké co yéu cau cuwong do toi thiéu la
30 MPa va d6 sut 15 - 16 cm. Tinh toan cap phoi BT véi XM
PCB. Do cwdng d6 28 ngay cia PCB ve"a SSQ twong duong
nhau r)én BT dung SSC ciing st dung cap phdi twong tw. Cu
thé, cAp phéi cho 1m® BT, lwgng diing XM Ia 350 kg, d4 dam
la 1133 kg, cat la 814 kg, nwéc 158 lit, phu gia 3,5 lit.

2.2. Quy trinh thi nghiém va phwong phap nghién ctru

Sau khi 6 cap phdi tinh toan so bo, dé tai tién hanh ché
tao cac mau dé thwc nghiém kiém chirng xem cac tinh chét
c6 dat v&i muc tiéu dé ra khong, bao gém:

Cac tinh chét hén hop bé téng (HHBT) nhuw: do sut
(TCVN 3106:1993), thoi gian dong két (TCVN 9338:2012),
khéi lwgng thé tich (TCVN 3108:1993), ham Iwong bot khi
(TCVN 3111:1993), d6 tach nwée (TCVN 3109:1993).

Céc tinh chét ciia BT: cwong dd nén (TCVN 3118:‘1 993),
do hut nwéc (TCVN 3113:1993), moduls dan héi cla

BT (TCVN 5726:1993), tinh chéng thdm cia BT (TCVN
3116:1993).

3. Két qua nghién ctru va thao luan
3.1. Luong dung phu gia siéu déo thuc té

Co thé thay rang HHBT ding SSC ¢ do linh dong kém
hon so v&i mz’ag doi chirng PCB?fO, Vi qé dat dwgc cung do
sut nhw yéu cau (15-16 cm), cap phoi nay phai st dung
lwgng PGSD'Ié I&n hon khoang 0,1% (0,45% so v&i 0,35%).
Trong thwe té thi nghiém, d6 sut cta ca 2 loai HHBT déu la
15¢cm.
3.2. Thoi gian déng két cta cac HHBT

Thoi gian bat dau dong két va két thac dong két cla
HHBT ding SSC déu Ién hon so véi PCB. Hién twong nay
c6 thé do 2 yéu té: d6 Ia ham lwgng PGSD str dung Ién hon
va dac tinh co ban ctia nhdm xi mang nay cé thdi gian két
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Hinh 1. Thoi gian bat dau va két thic dong két cua
cac HHBT

thac déng két cham hon so véi xi méng ddi ching.
3.3. Ham lwong bot khi va dé tach nwoc

Khi thay th& HHBT st dung PCB bang SSC thi ham
lvong bot khi ¢ xu hwdng giam tir 1% chi con 0.6%, mac du
dd sut ciia HHBT co ban khong ché cung mét mirc.

HHBT st dung xi méng SSC khong tach nwérc, trong khi
ty 1é tach nwée cia HHBT sir dung xi mang PCB30 cao toi
0,4%. Tuy nhién, d6 tach nwéc dap tng yéu cau khong dwoc
vuot qua 0,8% ctia TCVN 3109: 1993.

Bang 6. Ham lu'gng bot khi ciia cic mau bé téng

x Ham lvgong Tach nwéc

Mau CP bot khi (%) sau 1.5h (%)
PCB 1 0.4
ssC 0.6 0
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Hinh 2. Cudng dd chiu nén cac mau & 7, 28 ngay tudi

BT dung PCB, ttrc la xu huéng phat trién & tudi muén rat tét
cla nhom xi mang SSC.

3.6. DY hut nwére caa bé téng

Bang 7. Cudng dd chiu nén cac mau & 7, 28 ngay
tudi

Tudi 7 ngay Tudi 28 ngay
Mau | cueong do . Cudng do .
(MPa) A7( A)) (MPa) A28( /0)
PCB 26.5 34.1
SSsC 24.6 7.7 33.6 -1.46

Qua thyc nghiém, thay rang dé hit nwoc & tudi 28 ngay
cuia bé tong sr dung xi mang SSC cao hon twong doi nhieu
khi so v&i mau st dung xi mang PCB dbi chirng (3.2% so

3.4. Khéi luong thé tich cia HHBT

Khéi lwong thé tich ctia HHBT dung PCB (2400 kg/m®)
cao hon khoang 80 kg/m® so v&i dung SSC (2320 kg/md).
Nguyén nhan chi yéu do khdi lwong riéng cla xi méng
PCB30 Ia 3.1 g/cm®, cao hon nhiéu so v&i cac mau xi méng
SSC chi ¢6 khéi lwong riéng khoang 2.8 g/cm®.
3.5. Cwong dd nén cia bé téng

Két qua thi nghiém cho thay rang, cwong d6 nén clia bé
t(“)r]g dung SSC thap hon so véi dung ’PCB (& tudi 7 ngay
thap hon 7,17%, con & tudi 28 ngay thap hon 1,46%). Nhu
vay & tudi dai ngay thi cweng d6 BT diing SSC da gan béng

Vi 2.4%).
3.7. Moduls dan héi cta bé téng

Bang 8. Moduls dan héi ctia cAic miu & 7 va 28 ngay

tudi
Moduls dan hdi (GPa)
Mau N o
7 Ngay tudi | 28 ngay tudi | A7 (%) | Ay (%)
PCB 22.3 254 0 0
SSC 20.6 24.6 -7.6 -3.15

Hinh 3. Thir nghiém kha nang bao vé cot thép ctia bé tong
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Nhan thdy twong tw nhw cwong dd nén clia BT, gia tri
moduls dan hédi cia BT dung SSC thap hon BT dung PCB,
nhwng cang & tudi dai ngay thi moduls dan hdi ctia 2 loai BT
cang gan nhau. Cuéng do nén & tudi 28 ngay clia cac mau
BT déu dat yéu ciu trén 30 MPa.

3.8. Tinh chéng thdm va kha néng bao vé cét thép khdi &n
mon cua bé téng

T két qua thi nghiém cho thay rang, khi thay thé PCB
béng SSC thi d6 thdm nwéc BT dwoc cai thién, B12 cho
SSC (twong dwong véi ap suét 12 atm) so véi B10 cho PCB.

Két qua thtr nghiém kha ndng bdo vé cbt thép cla bé
téng dwoc thé hién trong bang 10. M6i trudng thir nghiém 1a
trong dung dich NaCl 3% c6 dong dién cwong birc 5V chay
qua. Ké&t qua cho thay thei gian xuét hién ri sét ctia SSC 1a
134 ngay, trong khi clia bé tdng str dung PCB la 24 ngay.
Ddng thdi, voi bé tong st dung PCB, 35 ngay da xuét hién
vét nit trong khi v&i bé tdng s dung SSC thi trén 150 ngay
van chwa cé xuét hién vét nirt trén bé mét bé téng. Diéu nay
cho thay réng, bé téng str dung SSC c6 kha nang bao vé cbt
thép tét hon rat nhidu so v&i bé téng s&v dung PCB thong
thwerng. Do d6, bé tong cbt thép str dung SSC cé thé lam
viéc trong méi trwdng xam thwe, nwéc bién.

M Sé ngay xuét hién | S6 ngay xuét hién
au > . Z B
ri sét vét nut
PCB 24 35
SSC 134 > 150
4. Két luan

Qua qua trinh nghién ctru, dé tai da ché tao dwoc BT
dung SSC v&i cwdng do trén 30 MPa va d6 sut 15-16cm

twong tw BT dung PCB. Gia tri moduls dan héi ctia BT dung
SSC thap hon BT dung PCB, nhung cang & tudi dai ngay thi
moduls dan hdi ctia 2 loai BT cang gan nhau.

Théi gian ddng két va sy phat trién cwérng d6 c6 BT diing
SSC c6 cham hon so véi BT dung PCB. Tuy nhién c6 nhiéu
tinh ch4t ma BT dung SSC t6t hon nhw: ham lwong bot khi,
do tach nwéc, khéi lwgng thé tich déu nhé hon.

D6 chéng thdm ctia BT dung SSC tét hon B12 so véi voi
B10 ctia BT dung PCB. Hon niva khé nang bao vé cét thép,
thoi gian xuét hién vét nirt clia BT dung SSC vuot trdi so voi
BT dung PCB.

Nhw vay cé thé thay BT diing SSC c6 rat nhidu wu didm
vé k¥ thuat cling nhw bdo vé méi trwdng. Do dé co thé tiép
tuc nghién ctru nhidu hon nira vé& BT dung SSC dé tién t&i
&ng dung vao san xuét bé tong./.
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Tinh toan bu long neo trong bé tong...

Kha nang chiu kéo thiét ké ctia clia 4 bu 16ng neo xac
dinh nhw sau:

N, =¢nA, \ f,., =0.7x4x2.45x1.9x3000
=391.02KN

Kha nang chiu c&t thiét ké ctia clia 4 bu |6ng neo xac dinh
nhw sau:

V., = ¢0.6n4, ,
=234.61KN

uta

Qua vi du trén ta cé gia tri dd bén thiét ké kéo v& con bé
tong PN, =27.58KN va d6 beén thiét ké v& con bé tong

do Iwc cét ¢Vcbg =21.20KN cho trwong hop cum bu 16ng
sat mép bé toéng. Cac gia tri nay rat nho so véi kha nang chiu
kéo va cét ctia ban than bu 16ng neo #N , =391.02KN va
@V, =234.61KN . Nhan xét rang khi lam viéc ma bu léng
bu 16ng sat mép bé téng kha nang chiu lwc rat nhd so véi khi
tinh d6 bé&n cla bu 16ng.

(tiép theo trang 24)

6. Két luan

Bai bao da trinh bay cach tinh toan kha nang chiu Iyc clia
l6ng neo trong bé téng theo tiéu chudn Hoa Ky ACI 318-08.

‘Su pha hoai bu 16ng neo rat phirc tap va xay ra theo
nhiéu trwdng hop khac nhau. Kha r)éng ghiu lwe cla con bé
téng quanh bu l6ng neo suy gidm rat nhiéu trong cac truwdng
hop dung bu 16ng neo dé&t sau & cac vung ma khoang cach
tr tdm bu 16ng dén mép va chiéu sau neo bu I6ng trong bé

=0.7x0.6x4x2.45x1.9x3000 t3ng nho./.
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