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Xi hat 16 cao nghidn min (GGBFS) 14 san phdm dvgc nghién min ti xi hat 16 cao — phu phim ctia qua
trinh luyén gang trong 16 cao. V§&i cac déc tinh khoang héa ctia minh, GGBFS c6 hoat tinh thiy luc cao
khi két hop véi xi ming poéeling cho ché tao bé tong, vita. Trén thé gi¢i hién nay, GGBFS 14 mét trong
nhitng loai phu gia khoang dugc sit dung nhidu nhét trong san xuét xi ming va bé tong. Tai Viét nam,
GGBFS di budc diu dugce san xult trén qui md céng nghiép va duge nhidu nha san xuét xi ming va
bé téng quan tam st dung cho ché tao céc san phdm xi ming va bé téng. Dé c6 s s¢ cung cAp cho cac
k¥ su cac chi din can thiét dam bao st dung dting cAch GGBFS trong ché tao bé tong, st dung trong
cong trinh x4y dung, dam bao chét lwong ctia cong trinh va dat duoc 1gi ich do viée sit dung GGBFS
mang lai (hiéu qua ky thuat, kinh té, méi truong), B6 Xay dung di giao cho Vién Vat lidu xiy dung
xiy dung Chi din k¥ thuét st dung GGBFS cho san xuit bé téng. Noi dung ctia chi ddn bao gdm gidi
thiéu vé céc tinh chat ctia GGBFS, anh hudng ctia né dén tinh chit ctia hdn hgp bé tong, bé tong déng
rén va huéng dan cho thiét k& cAp phéi, kiém tra va nghiém thu bé tong st dung GGBFS. Cac chi din
trong tai liéu duge tdng hop tit két qua nghién cttu trong va ngodi nwée. Bai bdo ndy trinh bay tém tét
céc ndi dung ctia Chi din k¥ thuat nay v&i muc dich giéi thiéu dé ngudi doc hiéu ré ndi dung va cian

ct xay dung cua tai liéu nay.

ABSTRACT

Guideline

Ground granulated blast furnace slag
GGBFS

Slag

Slag cement

GGBFS concrete

Ground granulated blast furnace slag (GGBFS) is a product ground to powder from granulated blast
furnace slag - a by-product of the blast furnace iron-making process. With its mineralization properties,
GGBFS has high hydraulic activity when combined with portland cement for concrete and mortar
fabrication. In the world today, GGBFS is one of the most used cementitious supplementary materials in
cement and concrete production. In Vietnam, GGBFS has been initially produced on an industrial scale
and is used by many cement and concrete manufacturers to produce cement and concrete products. To
have the facility to provide engineers with the necessary instructions to ensure the correct use of GGBFS
in concrete production, use in construction, ensure the quality of the work, and gain the benefits in the
use of GGBFS (respect to engineering, economy, environment), the Ministry of Construction has developed
a technical guideline on using GGBFS for concrete production. The content of the guideline includes an
introduction to the properties of GGBFS, its influence on the properties of freshly mixed concrete,
hardened concrete, and guidance for the design of mix proportions, testing, and acceptance of the concrete
using GGBFS. The guidelines in the manual are compiled from the domestic and abroad research results.
This paper presents a summary of the contents of this guideline for introduction and for the reader to

clearly understand the contents of this guideline.

1. Gi6¢i thiéu chung

treong do tiét kiém ning luwong, thi nguyén va giam phat thai khi
CO,. Ngoai ra, st dung GGBFS cho bé tong con mang lai nhidu vu

Xi hat 16 cao nghién min 132 mot trong 3 loai phu gia khodng
dugc st dung nhiéu nhét trong san xuét xi ming va bé tong (ciing véi
bot d4 voi va tro bay). Xi hat 16 cao nghién min c6 thé st dung thay
thé xi ming & ham lwgng cao (dén 70 % trong chit két dinh) ma van
dam bao dugc cic yéu ciu chit lwong caa bé téng [1, 2]. Chinh vi
vay, stt dung GGBFS dem lai hiéu qua kinh té va lgi ich v& mit moi

Nhanngay 01/08/2021, giai trinh ngay 03/09/2021, chip nhan ding 09/10/2021

diém v& cai thién tinh chét ctia hdn hop bé téng nhu giam lwvgng nude
tron, ting tinh céng téc, tinh d& bom, giam nhiét thily héa va tinh
chét co 1y ctia bé tong déng rén nhu ting cwdng d6 nén tudi dai ngay,
ting cwdng d6 ubn va dic biét cai thién dang ké do bén lau, kha ning
bao vé cbt thép khéi an mon clia bé tong nhd vao kha ning ting kha

ning chéng thdm (chét 16ng, khi), ting kha ning khang céc tdc nhan
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xam thyc (nude bién, sun phat, héa chét), giam nguy co kha ning
phan tng kiém silic, v.v...

Tuy nhién, dé dat duge cic wu diém cla viée st dung GGBFS
cho bé tong nht néu & trén, GGBFS phai dugc sit dung mét cach hgp
ly, nguge lai viéc s dung khéng dling cach nhu st dung GGBFS
khong dam bao chit lwong, ty 1é GGBFS sit dung khong hop 1y ¢6 thé
gy ra cac anh huéng xdu dén tinh chit bé tong nhu nhu tich nuéc,
phan ting, thoi gian déng két qua dai ctia hdn hop bé tong, cudng do
tudi s6m qua thip, cwdong d6 lau dai gidm va c6 thé giam ca d6 bén
14u ctia bé téng 1am anh huwéng dén chit lwgng cong trinh.

Viéc ng dung GGBFS cho ché tao bé téng di c6 lich st hon
100 nam trén thé gidi va bit dAu dugc st dung rong rii trong nganh
cong nghiép bé téng & nhidu nudc tit nhitng nim 50-60 ctia thé ky
20. Tai Viét Nam trudc day, lugng xi hat 10 cao phat sinh khong 16n
va chi yéu dwoe st dung 1am nguyén liéu dé nghién ciing clanhke xi
ming cho san xuét xi ming poéc 1ang hdn hop. Chinh vi vy, sy hiéu
biét, kinh nghiém st dung GGBFS cho bé téng trong thuc té tai nudce
ta con nhidu han ché. Pén nay (2021), san lwong xi hat 16 cao hang
ndm & nudc ra la khé 16n (khoang 4,6 triéu tAn/nim) va san phém xi
hat 16 cao nghién min lam phu gia khoang cho bé téng va xi mang da
bt diu dwgc san xuét trén quy mé cong nghiép, md ra trién vong st
dung réng rii GGBFS trong linh vifc san xuét bé tong tai Viét Nam.

Trong san xuét bé tong tai Viét nam, khac véi nhidu nudce trén
thé gidi, noi ma xi ming poée ling 12 loai xi ming dwoc st dung phd
bién nhét, dic biét trong ché tao bé téng, thi tai Viét Nam, xi ming
poéc ling hdn hop (PCB) dugc st dung phd bién nhét trong xay dung
néi chung, cling nhu trong linh viee ché tao bé tong, vita xiy dung.
Chinh vi vay, st dung céc loai phu gia khoang (PGK) trong san xut
bé tong st dung xi méng PCB sé khé khan hon so v&i sit dung xi méng
poée lang thong thuwong (PC). Bé dam bao chit lvgng bé tong sit dung
xi ming PCB két hop vé&i céc loai phu gia khoang khac, cin phai c6
phuong phap sit dung ding cach dé& dam bao chét lwgng bé tong.

Véi sy téng hop cac két qua nghién cifu trong va ngoai nudc,
céc tiéu chuin, hwéng dn ki thuat stz dung GGBFS trén thé gigi, ban
soan thao ¢4 xay dung “Chi din ki thuat stt dung GGBFS lam phu gia
khodng cho bé t6ng” (sau day goi 1a CDKT). Muc dich ctia CDKT nay
14 cung cip cho cic k§ st cac chi din cin thiét dé s dung diing cach
GGBFS trong ché tao bé téng, sit dung trong cong trinh xay ding, dam
bao chit lwong cia céng trinh va dat duoce 1oi ich do viée st dung
GGBFS mang lai.

2. Can c xay dung CDKT

CDKT dugc xiy dung trén co s& tham khao bd cuc va nodi dung
ctia céc tiéu chudn, tai liéu chi dn k§j thuat ctia nuwdc ngoai c6 pham
vi 4p dung tuong ty dang dwgce 4p dung phd bién trén thé giéi nhu
JSCE (1996)[11, JSCE 2007[31, ACI 233R-03(2011)[2], Sb tay st
dung xi bét cho cong trinh céng cong ctia Pai Loan [4], Huéng din
st dung xi gang thép trong san xuét xi ming xi ctia Nhat Ban[5]; cic
tiéu chudn, chi din ky thuit trong nwéc nhw Chi din ky thuit lya
chon thanh phén bé tong cac loai ban hanh theo Qb 788/BXD
(1998)[6], Huéng dan st dung tro bay trong cong trinh thiy 1gi va

dé didu (2018)[7]. Pic biét, cac chi din vé tinh chét ctia bé tong s
dung GGBFS trong CDKT dugc xay dung trén co s& st dung cac két
qua nghién cifu ti* mét s6 nghién citu gin day cua Vién Vat liéu xay
dung v& stt dung GGBFS trong nudc khi két hop véi cac loai xi ming
khac nhau bao gdm xi ming PC va xi miing PCB cho ché tao bé tong
[8-11].

3. GiGi thiéu ndi dung cua CDKT
3.1. B cuc va hinh thitc trinh by ctia CDKT

Hién khéng c6 qui dinh vé& b6 cuc va ndi dung trinh bay dbi véi
tai liéu Chi din ky thuat. Tuy nhién v&i muc tiéu va pham vi cta
CDKT dit ra, bb cuc ctia CDKT duwgc tham khao theo qui dinh vé cach
trinh bay d6i véi tai liéu k§ thuat theo TCVN 1-2:2008 va tham khao
céc tai liéu hwéng din ky thuit, sd tay nuée ngoai ¢6 pham vi tuong
tv nhw ACI 233-03 (2011)[2], ) tay s® dung xi bét 10 cao cho coéng
trinh c6ng céng cua Pai Loan [4].

B4 cuc ctia Chi dan k§ thuat bao gdbm: Tén tai liéu; Pham vi 4p
dung; Tai liéu vién din; Thuat ng®¥, dinh nghia; Nguyén vt liéu cho
ché tao bé tong GGBFS; bic tinh ctia bé tong GGBFS; Thiét ké thanh
phan cip phédi bé téng GGBFS; Ché tao, van chuyén va bao duwdng bé
tong GGBFS; Kiém tra, nghiém thu bé tong GGBFS; Tai liéu tham khao;
va hai phu luc, phu luc A Mot s§ két qua thi nghiém v tinh chit
GGBFS, chit két dinh va bé téng st dung GGBFS, phu luc B Gidi thiéu
moét s6 cong trinh st dung GGBFES trong thuc té.

3.2. Tén CDKT

Tén tiéng Viét: Chi dn ky thuat st dung xi hat 16 cao nghién
min (GGBFS) 1am phu gia khoéng cho san xuit bé tong.

Tén tiéng Anh: Technical guideline for use of ground granulated
blast furnace slag (GGBFS) as mineral admixture for concrete

production.

3.3. Pham vi va d6i twong ctia CDKT

Pham vi ctia CDKT bao gdm chi din vé& pham vi st dung, anh
huwéng ctia GGBFS dén chét cua hdn hop bé tong, bé téng, phuong
phap thiét ké thanh phin cip phdi, phwong phap ché tao, thi cong,
kiém tra va nghiém thu bé tong st dung GGBFS.

Mic dit GGBFS c6 thé sit dung cho ché tao bé tong cuwdng do
siéu cao (UHPQ), tuy nhién do chuwa c6 déy d1 co s& dé dua ra cac chi
dan st dung GGBFS cho loai bé tdng nay, nén CDKT khéng 4p dung
cho céac loai bé tong siéu tinh ndng UHPC. Tuong tv nhu vay, CDKT
ndy ciing khong 4p dung cho GGBFS v&i muc dich st dung 1am chét

d6n min cho bé tong.
3.4. Thudt ngit, dinh nghia

Céc thuat ngit “Xi hat 10 cao”, “xi hat 16 cao nghién min” dugc lay
theo TCVN 11586:2016 “Xi hat 10 cao nghién min cho bé tong va vita xay
dung”; cac thuét ngit khac nhy “bé tong xi hat 10 cao nghién min”, “chét
két dinh”, “ty 1& GGBFS” 1a céc thuat ngit dwgc sit dung nhiéu trong ndi
dung ctia CDKT nay. Cac thuét ngit ndy duge dién giai chi tiét dé 1am rd

ban chét, tranh nhim 14n va giai thich 13p lai & cic phin ctia CDKT.
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3.5. Nguyén vt liéu ché tao bé tong xi hat 1o cao nghién min

Phin nay duva ra chi din v& lya chon va qui dinh v& chit lvong
dbi v6i céc loai vat lidu cho ché tao bé tong sit dung GGBFS 1am phu
gia khoang bao gbm: GGBFS, xi ming, cbt liéu 16n, cbt liéu nhé, phu
gia héa hoc, phu gia kho4ng va nuéc tron. Nhin chung, céc yéu ciu dbi
v6i céc loai vat liéu cho ché tao bé tong stt dung GGBFS 1a phai phit
hop vé6i yéu ciu kj thuét qui dinh trong cdc TCVN hién hanh cho loai
vat liéu d6. Ngoai ra, di v&i GGBFS thi ¢6 thém phan Chd thich dé bd
sung thong tin cho ngudi doc v& phan loai va chi tiéu ky thuat cht yéu

dbi v&i GGBFS theo cac tiéu chuén trong va ngodi nuée.

3.6. Ddc tinh ctia bé tong GGBFS

Phan nay bao gém cac ndi dung: Co' ché anh hwéng ctia GGBFS
dén tinh chét bé tong (Muc 5.1); Cac anh hwdong cua GGBFS dén tinh
chét ctia hdn hgp bé téng, bé tong déng rin, d6 bén lau clia bé tong
GGBFS (Muc 5.2, 5.3 va 5.4). Ba muc nay trinh bay céc két qua téng
két cac tinh chit co ban ctia hén hgp bé tong va bé tong sii dung
GGBFS thay thé mot phan xi ming tit két qua clia mot sé nghién citu
Vi céc loai GGBFS trong nieée. Muc dich ctia cic muc nay 13 dé ngudi
doc (ky su thiét ké, xay dung, chti diu tu, nha san xuit bé tong...)
nim dugce cdc dic tinh co ban, hiéu qua ctia viée st dung GGBFS cho
bé téng so v6i bé téng st dung xi ming théng thudng dé ¢ phuong
4n st dung, thi céng cho phu hogp.

Muc 5.1 “Co ché anh huéng ctia GGBFS dén tinh chit bé téng”
trinh ndy vé cic co ché twong tic cta cic hat GGBFS trong hé xi ming,
bé téng d6 1a co ché phan #ng héa hoc (thé hién hoat tinh ctia xi
nghién), hiéu @ng didn diy, hiéu ¢ng ting thé tich vita, day 1a cac
hiéu ng héa hoc va vt 1y 1am thay ddi tinh chét va tinh ning ctia xi
mang, cta bé tong khi st dung GGBFS. Muc dich cua muc nay 1a cho
ngudi doc hiéu vé cac twong tac héa hoc va vat 1y ctia GGBFS trong
hé bé tong xi mang.

Muc 5.2 “Anh huéng clia GGBFS dén céc tinh chét ctia hn hop
bé tong” trinh bay vé anh hwong ctia GGBFS & cic ty 1é khac nhau tit
20 dén 70 % (theo khéi luong chit két dinh - CKD) dén céc tinh chét
k¥ thuat co ban cta hdn hop bé tong. Nhin chung, sit dung GGBFS c6
kha niing cai thién tinh cong tic, théng qua giam lwgng nude tron dé
dat dugc cling d6 sut ctia hdn hop bé tong (HHBT) (Hinh 1); cai thién
kha ning duy tri d6 sut; thoi gian dong két ting, tiiy thudc vao ham
lwong GGBFS, ting khoang 1 dén 1,5 h so v&i bé téng théng thudng;
d6 tach nudc, ham lwgng bot khi ¢6 xu hudng giam nhe khi st dung
GGBFS (Hinh 2). Ngoai ra, sit dung GGBFS thay thé mot phén xi mang
ciing hiéu qua trong viéc giam nhiét dé ting trong khbi bé téng do
qué trinh thiy héa chit két dinh gy ra. Mtc d6 giam nhiét do téi da
trong khéi bé tong phu thudc vao ty 16 GGBFS st dung, vGi ty 1é
GGBFS ting tit 30 dén 70 % thi nhiét d6 khdi bé tong giam khoang 7
dén 16 °C so v&i bé tong st dung xi ming PC40 (Hinh 3).

Muc 5.3 “Anh huéng clia GGBFS dén céc tinh chit bé tong” trinh
bay vé phat trién cwdng d6 nén, cuong dd ubn, cudng do ép ché, mé
dun dan hdi ctia bé téng chita GGBFS & cac ty 1& khéc nhau tit 20 — 70
%. Nhin chung, cuwdng d6 tudi sém (3, 7 ngly) cua bé tong st dung
GGBFS thip hon so v&i st dung xi ming podc ling théng thudng. Tuy

nhién, mitc d6 giam sé thap hon néu st dung GGBFS ¢6 d6 min cao nhi
loai $95 theo TCVN 11586:2016 (Hinh 4). Cuong d6 ubn, cuong do ép
ché, mé dun dan hdi ctia bé tong st dung GGBFS tuong ty nhu bé téng
thong thudng, chii yéu phu thudc vao cudng dé nén (Hinh 5, Hinh 6).
Tuy nhién, khi st dung GGBFS thi cuwdng d6 ubn va mé dun dan hoi
ctia bé téng c6 xu hudng cao hon so véi st dung xi mang pode lang
théng thuwong. Pidu nay duge thé hién rd khi so sanh v&i cong thite dy
doan cudng d6 ubn va moé dun dan hdi ctia bé téng thong thudng theo
ACI 363R-92 (Hinh 5, Hinh 6).
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cuing do sut [11].
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ctia HHBT.
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Hinh 4. Anh hudng cua ty 16 GGBFS dén phat trién cuwong d6 nén cia

bé tong & céc tudi khac nhau[9].
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Hinh 5. Anh huéng ham lvong GGBFS dén cuong do udn ctia bé tong
va so sanh v&i cong thite dy doédn theo ACI 363R-92.
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Hinh 6. Anh huéng ham litgng GGBFS dén mé dun dan hdi va so vai
cong thic dy doan theo ACI 363R-92.

Muc 5.4 “Anh hwéng ctia GGBFS dén d6 bén 14u bé téng GGBFS” trinh
bay mét sb tinh chit v& d6 bén 1au ctia bé téng chita GGBFS & céc ty 1&
20 — 70 % bao gdm dd co ng6t, tit bién, tinh chéng tham, bén sun phat,
kha niing bao vé cbt thép khéi an mon va kha niing ngin chiin phan ting
kiém-silic c6t liéu. P6 co ngét va tit bién clia bé tong st dung GGBFS
twong diwong hodc thip hon mét chiit so v&i bé tong théng thuong. Tuy
nhién, néu qu4 trinh bao dudng 4m ban diu khong du sé 1am ting do
co ngét ctia bé téng. Tinh chdng thdm ctia bé tong chita GGBFS thong
qua céc két qua thi nghiém thim ion clo va thdm nuwéc duwdi ap lyc cho
thdy kha ning cai thién dang ké ctia GGBFS dén kha ning chéng thim
ctia bé téng. Bé tong tir loai thim ion clo & mitc “thdp” dat dugc mitc
“rAt thap” (theo ASTM C1202[12]) (Hinh 7) va ting khoang 2 - 4 cAp
chéng thdm (TCVN 3116) khi stt dung GGBFS véi ty 1é 20 — 70 %. Kha
ning chdng &n mon sun phét khi st dung GGBFS ciing dugc chi ra, CKD
st dung ty 1&8 GGBFS 50 % trd 1én ¢6 thé dat mic bén sun phat cao. Tuy
nhién, CDKT ciing chi ra, mtic d6 bén sun phat ctia CKD chita GGBFS
con phu thudc vao ham lugng SO; ¢6 trong CKD d6 (Hinh 8). Twong tu
nhu kha ning cai thién d6 chéng thdm khi st dung GGBFS, kha ning
béo vé cbt thép khoi 3n mon va han ché phan tng kidm-silic ¢t liéu
ctia bé tong st dung GGBFS déu dugc cai thién & mic dang ké khi so
sédnh v§i bé tong st dung xi méng podc ling théng thudng (Hinh 9).
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Hinh 7. Anh hudng ty 1& GGBFS dén kha ning chéng thim ion clorua
cuia bé tong theo phuwong phap do dién lugng.

1.000
= 0900

o 0.800

\'21
5 o700 BN v
= 0600 N &
= s ] N
g oso0 (RN N
2 03 N - y
= oa0 B . v
2 0300 N GH d§ bén SFi¥ira tudi 6 thang N
S N 1% L oo i oy N
2 0200 @G i% ©H 49 bén SFigao wdi 6 thing N
2 0.100 1 = 7| N
2 o (N WNTTS ¥

N N S

& &8 &

Ty 1¢ GGBFS %

Hinh 8. D9 nd thanh vita ngdm trong dung dich natri sun phat sau 6
va 9 thang[11].
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Hinh 9. Anh huéng ham lvong GGBFS dén kha ning né do phan ting
kiém c6t liéu ctia bé téng theo ASTM C441.

3.7. Thiét ké cdp phdi bé tong GGBFS

Phin nay bao gdm cdc muc: Nguyén tic chung (Muc 6.1); Cac
buée thiét ké thanh phin cip phéi bé téng (Muc 6.2). Muc 6.1 dua ra
céc yéu ciu chung, nguyén tic va Itu  chung trong thiét ké thanh phin
cAp phdi bé tong st dung GGBFS lam phu gia khoang (thay thé 20 - 70
% trong CKD). NOi dung trong cac muc nay duoc xay dung cédn cd theo
cdc ndi dung tiong Gng trong cac tai lieu Chi din KT theo QP 778
(1998) ctia BO Xay dung[6], Chi din st dung GGBFS ctia JSCE
(1996)[11, ACI 233R-03[2], Sb tay bé tong sit dung bot xi hat 16 cao

cho cong trinh céng cong (Pai Loan)[4].

Muc 6.2 dua ra céc bude theo trinh t nhim thiét ké thanh phén
cAp phdi bé tong st dung GGBFS. V& co ban muc nay dia theo phuong
phép thiét ké thanh phin bé tong théng thudng theo [6] vdi cic diéu
chinh khi st dung GGBFS. Sy diéu chinh chii yéu trong thiét ké bé téng
st dung GGBFS trong Muc 6.2 d6 la:

- Xac dinh ty 1é sit dung GGBFS: dua ra ty 1€ st dung GGBFS dugc
khuyén nghi trong cdc tiéu chuln, chi din k§ thuét ctia nwdc ngoai
dugc rit ra tit cic tng dung trong thuc té v6i cac loai bé tong trén
san, bé tong diic sin trong mila néng, mia lanh, dwdng ho ty nhién,
duwdng ho tang tbe. Chi din chii yéu trong diém nay véi ty 18 st
dung GGBFS vd&i cac loai bé tdng dugce tham khao tit chi din ctia
JSCE véi cac loai bé téng khac nhau (Bang 3 ctia CDKT): bé tong
nhiét thuy héa thip, bé téng bén sun phat, bé téng bén nudc bién
bé téng d6 chay cao, bé tong cudong dod cao, bé tong han ché phan
tng kiém-cdt liéu. Cac két qua vé ty 16 GGBFS cho bé téng bén sun
phét, neée bién, nhiét thity héa thip trong trong Bang 3 ciia CDKT
ciing phit hop véi cac két qua trong cac nghién citu v&i mét sb
ngudn GGBFS trong nudc.
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- Xéc dinh cudng do chét két dinh: dé tinh toan thanh phén cip phéi
ctia bé tong theo Chi din k§ thuat trong Quyét dinh 778, cn phai
xéc dinh hodc tinh toin duge cudng do ctia chit két dinh (1a hén
hop ctia xi ming va GGBFS). Viéc xac dinh cudng do chit két dinh
dva theo két qua thi nghiém nht mau xi méng. Néu xac dinh cudng
d6 nhu xi ming sé mét thoi gian, nén CDKT dua ra dd thi cho viéc
dy doan cuding do chét két dinh 1a hdn hop clia xi ming podc ling
va GGBFS theo thoi gian 3, 7, 28 va 91 ngay (Hinh 10).

- Luogng nuéc tron: mic d6 didu chinh giam lwong khi st dung
GGBFS dugc 14y tir két qua nghién cifu ctia d tai va tham khao chi
dén ctia JSCE 1996 va Sb tay stz dung GGBFS (Dai Loan); anh huéng
ctia loai cbt lidu nho khéng phai 1a cat tw nhién (cat nghién tir da
voi, tir dé cat két) duge dua theo két qua ctia d@ tai [13];

- Bb sung vé thiét ké tudi tho va do bén lau caa bé tong GGBFS dua
theo céc qui dinh néu trong TCVN 12041:2017 va TCVN 9035:2011.

3.8. Ché tao, van chuyén va bdo duwéng bé tong GGBFS

Phan nay gdm c4c muc: Quy dinh chung (Muc 7.1), Yéu ciu vé bao
quan va dinh lwgng vat liéu (Muc 7.2), Trén bé téng GGBFS (Muc 7.3),
Vén chuyén, d6, dAm bé tong GGBFS (Muc 7.4) va Bao dudng (Muc
7.5). Muc 7.1 Yéu cau chung qui dinh v& thiét bi tron, noi tron, thi céng
bé tong GGBFS. Bé tong st dung GGFBS can phai dugc tron tai tram
tron tap trung hodic bing may tai cong trivdng dé dam bao d6 ddng nhét.
Thi c6éng bé téng GGBFS phai 4p dung cac tiéu chuén hién hanh. Cac
Muc 7.2 Yéu ciu vé bao quan va dinh lwgng vt liéu; Muc 7.3 Tron bé
téng GGBFS; Muc 7.4 Van chuyén, db, ¢dm bé téng GGBFS dugc xiy
dung dva trén cic qui dinh twong tng dbi véi xi ming cho san xuit bé
tong do GGBFS & dang bét, dugc st dung thay thé mot phan xi ming.
Muc 7.5 Bao dudng bé tong GGBFS dugc bién soan dya trén co s& bé
téng GGBFS phat trién cudng d6 cham hon so v&i bé tong xi ming pode
ling nén cAn kéo dai thoi gian bao dwdng 4m ban diu. Thei gian bao
dwéng bé téng GGBFS & cc nhiét d6 méi tridng khac nhau ldy dua
theo khuyén nghi cua JSCE (1996).
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Hinh 10. Biéu dd cho dy doédn cudng d6 chit két dinh xi ming-
GGBEFS v§i cac ty 1é GGBFS khac nhau.

3.9. Kiém tra, nghiém thu bé tong st dung GGBFS

Ciing nhu bé tong thudng, bé tong GGBFS phai dwoc kiém tra chit
lugng nguyén vit liéu ché tao bé téng trude khi sit dung; kiém tra tinh
ning ctia hdn hop bé téng va bé téng déng rin dé dam bao chit luwgng
ctia két cAu bé tong. Do bé tdng GGBFS ¢6 thém thanh phan GGBFS thay

thé mét phan xi ming, nén viéc kiém tra tinh chit ctia GGBFS trude khi

st dung 13 can thiét. Ngoai ra, stt dung GGBFS khéng diing cach ¢6 kha
ning lam giam tinh déo va ting d6 tach nuée ctia hdn hop bé téng, nén
can kiém soét céc chi tiéu nay chit ché. Kiém tra vé tinh ning co Iy ctia
bé téng GGBFS ciing tuong ty nhy bé tdng GGBFS, lvu ¥ sy phat trién
cudng d6 tudi sém cua bé tong GGBFS, dic biét trong didu kién thdi
tiét lanh.

Céc qui dinh v& nghiém thu két cAu bé téng GGBFS duoc thuc hién
tuwong ty nhu qui trinh nghiém thu bé tong thong thuong theo céc tiéu

chuén hién hanh va thiét ké.
3.10. Cdc phu luc

Phu luc A trinh bay cac két qua thi nghiém xac dinh tinh chét ctia
GGBFS, chit két dinh st dung GGBFS va bé téng st dung GGBFS lam
phu gia khoang. Cac loai GGBFS st dung tif cic ngudn trong nwée.

Phu luc B gi6i thiéu mét sb cong trinh xdy ding trong va ngoai
nude sit dung GGBFS. Céc thong tin dua ra gdm cong trinh st dung,
thoi gian, mac va thanh phan cip phdi bé téng, ty 1é va loai GGBFS sit
dung, khéi lwong bé téng st dung.

4, Két luan chung

Trén co s céc 1oi ich cta viée st dung GGBFS- mét san pham tai
ché tit ngudn phu phdm ctia céng nghiép gang thép, viée xay dung Chi
din ky thuat st dung xi hat 16 cao nghién min cho ché tao bé téng 1a
cAn thiét. CDKT 14 co s& dé huéng din cho viéce sit dung diing céch loai
vat liéu nay trong ché tao bé tong nhim dem lai cac lgi ich v& mit ky
thuét, kinh t& vi méi trudng, giam thiéu nguy co anh hudng xiu dén
chét lwong cong trinh khi st dung GGBFS khong diing cach. Cin ¢t vio
CDKT nay, ngudi st dung c6 thé dinh huwéng cho viée st dung, dua ra
duoc phuong 4n st dung phit hop cho céc cong trinh cu thé. Ngoai ra,
CKDT ciing 12 cin ctt dé kiém tra, gidm sat va nghiém thu két ciu bé
tong st dung GGBFS.
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