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CHD NK THU T-X GANGVAX THEPS D NGLAMV TLI UXAYD NG

Guideline on iron and steel slag for use as building materials

1. Ph mviapd ng

Ch d nk thu tnay 4p d ng chovi c phanlo i, nh nbi tcactinhcht, nhh ngdn
moéitr ngc ax gang, x thépvas d ngchinglamv tli uxdyd ng,trongddd c p
ch yudncac ngd nglam ph gia khodng cho s n xu t xi mang, bé tbngvav a lom
c tli uchobéténg,lamv tli uchosanl p,d pn nvalamv tli uchod ng giaoc théng.
2. Taili uvi ndn

Céactaili uvi nd nsaudaylac nthi td apd ngch d nk thu tnay.b iv icactaili u
vi nd nghinamcéngb thidpd ngb nd cnéu.D iv icactaili uwvi .1d nkhéng ghi
nam céng b thidpd ngphiénb nm inh t,baog mc cacs ad i,b sung (n ucd).

TCVN3106 H nh pbéténgn ng-Ph ngphapth d s .

TCVN 3109 H nh pbétdéngn ng-Ph ngphap xacdnhachv avad tachn c
TCVN 3116 Bétébngn ng-Ph ngphap xacdnh 4 t ngth m

TCVN 3118 Béténgn ng-Ph ngphap xaccaiv.c ngd nén

TCVN 3121-3 V axdy d ng - Ph  ng phat t. - Ph n 3 ph ng phap xac dnh d | u
dngc av at i(ph ngphapband n)

TCVN3121-9 V axdy d ng-Ph n¢p-dpth -Ph n9ph ng phdp xac dnh th igian
btdudbngk tv at .

TCVN 4315 X h tlocaodunc ' s nxu tximang

TCVN 4316  Xi mang po“c larg x 1o cao

TCVN 7572 C tli uchotetbngvav a-Ph ngphapth

TCVN 7711 Tiéu <., ~u » xi mang podc lang h nh p b n sun phat
TCVN 7712  Xi mang podc langh nh pitt anhi t

TCVN 8828 E&tbng- Yéuc ub od ng mt nhién

TCVNCS8CY L pmongc pph idadamitrongk tc uaod ngdbté-V tli u,thicéng va
nghi m thu

"C\VN9337 Th thamnh pionclotheoph ngphapdodi nl ng
TCVN9338 H nh pbétébngn ng—Ph ng phap xac dnhth igian déng k t
TCVN 9348 Th &nmonc tthéptheo (ph ngphap di nth )

TCVN 9501 Ximangdac ut

TCVN 11586 X h tlo cao nghi nmn cho bé tbngvav axdyd ng



ASTM C33  Standard Specification for Concrete Aggregates (Tiéu chu n k thu tcho c t
li ubé tdéng)
ASTM D692 Standard Specification for Coarse Aggregate for Bituminous Paving Mixtures

(Tiéuchu nk thu tchoc tli ul ndunglam h nh p bé tébng bitumd ng
giao théng)

ASTM D2940 Standard Specification for Graded Aggregate Material For Bases or Subbases
for Highways or Airports (Tiéu chu nk thu tchov tli uc pph idung 'am
| p base, subbase chod ng giao thng va san bay)

ASTM D4792 Standard Test Method for Potential Expansion of Aggregates fron, Hydration
Reactions (Tiéu chu n ph ng phap th cho kh nangn c ¢ « tli udo
ph n ngth y hda)

ASTM D5106 Standard Specification for Steel Slag Aggregates fo- b.*uminous Paving
Mixtures (Tiéu chu n k thu tchoc tli ux thép duig:cmh nh p bé téng
bitum cho d ng giao théng)

BS EN 8500-2 Specification for constituent materials and corrrete (Tiéu chu n k thu t cho
v tli uthanh ph nva bé téng)

BS EN 13108-1Bituminous mixtures. Material specifice. io.’s - Asphalt Concrete (H n h p bé
téng bitum. Tiéu chu nk thu tv tli ('—bé tbng at phan)

BS EN 13242 Aggregates for unbound and hyu.auiically bound materials (C t i u cho v t
liurivav tliud cliénic 2 ngch tk tdinhth yl c)

BS EN 15167-1 Ground granulated blas. fu.nace slag for use in concrete, mortar and grout.
Definitions, specificatior.> and conformity criteria (X h t 10 cao nghi n mn s
d ng cho bé tbng, v = xay vav a rot).

JIS A5011-1 Slag aggregate for concrete - Part 1: Blast furnace slag aggregate (C tli u x
chobéténg-- "t n1:C tli ux Iocao)

JISA5011-4 Slag agg.>gaie for concrete - Part 4: Electric arc furnace oxidizing slag
aggreycte (C thi ux cho bé tbng — Ph n4:C tli ux oxy héalo h quang
di n)

JISA5015  ‘'un and steel slag for road construction (X gang va x thép cho xdy d ng
d ng giao théng)

3. Phanlo i

X gang (th cch tla x 10 cao) va x thép la ph ph mc aquéatrinhs nxu t gang va thép
* ng ng.X gangvax thépd cphénlo inh mét trong Hinh 1.



X ldcaolamngu ich m

X gang
(X 10 cao)
X h 116 cao (lam ngu inhanh)
X —
X thép 16 th i (I6 chuy n)
— X thép X oxy hja

X thép 1o h quang di n

). nuan nguyén

Hinh 1. Phan lo i x gang, thép

3.1 X lo cao (Blast furnace slag)

X lbcaod <ct oratrongquatrinhs nxu tgang. Tuythu ¢ 'ac ruy trinh lam ngu i, x 10
caod cchiathanh hailo i: x 10 cao lam ngu ich m (air-conic” plast furnace slag, vi tt t
lax ABFS)-d clamngu it nhiénnh khéngkhiho cn cvax h tlo cao (granulated
blast furnace slag, vi tt tlax GBFS)-d clamngu i.raahb ngn ¢. S d cbéng ngh
quatrinht orax I6 caoth hi ntrong Hinh 2.

3.1.1 X 16 cao lam ngu ich m (x ABFS)

X néng ch y hinhthanht 10 caod c than ra san (bai) lam ngu i. T iday, x néng ch y
d clamngu it nhién ho c phunn -, chdng dong ¢ ng thanhd ng gi ngnh dav i
c utrictinhth . X I6 caolamngu ich mth ngd cnghi nvasangthanhc h tyéu
cud lamc tli uchobéténg,v li uh tchosanl pvar id ng.

3.1.2 X h tlocao (x GBFE:

X néng ch y hinh thanhi1 ‘ocaod cthaoch yracacm ngd nvad cphunn ¢
v idgpl ccaod lam'! ~hnhanht onéncach tgi ngnh h tcatcéc utricx p. Cach t
x naytrnvin c¢ronénhnhplngd cb mrabaikh n c¢,tidbcachtx
d crécn ct nhién.

3.2 X r’.3. (Steel slag)

X thépc ctorat quatrinhs nxu tthép. Tuy thu cvao lo luy nthép max thépd c
chia *hanh hailo i: x 10 th i (Basic Oxygen Furnace slag, vi tt tlax BOF) haycong ilalo
chuy n - converter) va x 16 h quang di n (Electric Arc Furnace slag, vi tt tla x EAF).
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Hinh2.S d céng ngh quatrinht orax lo cao

321 X Ioth i(x BOF)

X 16th id ct oratrong qua trinh tinh luy nthep trong 10 th i. Gangt orat 10 cao, c6
tinh ¢ ng va don do ch a (4-5) % cact pch t 2t C, Si, Mn, P. B gang chuy n thanh
thép kh ¢ ph ccacnh cdi mc agang rac cnh t ph gianh vbis ngd c chovao
gangl ng,d ngth im tl ngoxyd ct»ivaod oxyhda cécch tkhéngc nthi tnh
cacbon (C) trong gang | ng. Sau db, ga.'a ! ng da oxy hdéa va cac ph gias t orax. Do
khac nhauv dungtr ngv ithépl ng,x |1 ngs n ilénphiatrénvad cthaorakh ilod
t othanh x 16 th isaukhid cla~ingu i. X 16th id clamngu ich mb ng khéng khi
t nhién,ho cphunn ctibai -~ a.L ngx BOF phatth ikho ng 100-150 kg trén m t
t nthép.S d cbng ngh arairinht orax thép BOF th hi ntrong Hinh 3.

3.22 X I6h quang ¢ 1. EAF)

Khac v i 1o th i khi, ' h quangdins dngdinc cd lamtang nhi td nh m nung
ch y va tinh luy r nguyén li u (thép ph , gang c c). Trong 16 h quang di n di nra qua
trinh oxy héa va <h . X oxy hda va x hoan nguyén (quéa trinhkh )d ctorat m igiai
do nc aquAuinhluy nthép.

32721 oxy héa: Khi oxy d cth ivao thép | ng d lam tdng ph n ng oxy héa v i
cachen trong thép, t orab tkhi CO, khidd x oxy hbad c¢t oranh quatrinh nay.

2 2.2.2 X hoan nguyén: Sau khi x oxy hbad ct orado qua trinh oxy héa cac thanh ph n
. pch ttrongthép | ng,cacch tkh (lacach pkimc as t)yvavéid cchovaod lo i
b oxyvam ts oxytphikim,| uhuynh (S)controngthép!| ngvat orax hoan nguyén.

D snxutmtt nthépthéngth ng th ira kho ng (70-100) kg x oxy héa va kho ng
(30-50) kg x hoan nguyén. S d ng cbng ngh quatrinht orax oxy hdéava x hoan nguyén
th hi ntrong Hinh 4.
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4. Tinhch tc ax gangvax thép

4.1 D ctinhc ax gang va x thép

b ctinhc bncaxgangvax théepd cmb6t trongB ng 1. Tinhch tc lyvathanh
ph nhoéadi nhinhc ax gang, x théepc am ts nha may gang thép Vi t Nam va x
gang, x théepc aNh tB n(d sosanh)d cth hi ntrongB ng2vaB ng3t ng ng.
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Hinh 5. Thanh ph nh tx h tlocaoc am t: nhamaygangthépt i Vi t Nam

[K tqu thinghi mdoVi nV i vxdyd ngth chi n]
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Hinh 6. Thanh ph nh tx thépdad cgiacéngthanhc tli u

[K tqu thinghi mdoVi nV tli uxadyd ngth chi n]
4.2 nhh ngd nméitr ng

nhh ngc ax gangvax thépd nmbitr ngkhis dnglamv tliuxdyd ngd c
danh giathbngquan <clcr aquav tlius d ngx.D cdi mchungtacd ngd n moi
tr ng xung quanhc ax gang, x théplat orambitr ngki mv ipHband ucdth Ién
d n8-12,sau dé gi md ntheoth igian. X thépt oramditr ngki mcaoh nsov ix
|6 cao. X ABFS khich ad c¢x lycoth t oran cl cr acé mau vang/xanh, co mui
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B ng1.T ngh pd ctinhc ax gangvax thép

P ctinh

X 16 cao lam ngu i ch m (ABFS)

X h tlo cao (GBFS)

* thép (x EAF va x BOF)

Mo t

X ABFScdéb m tthd, nhi ul

r ng va goc

X h 116 cao cé hinh d ng bén ngoai

X *™ep cdmau xamden, kh il ngth tichl n

chung ¢ nh;kh il ngth tichnh h nvad huat gi ngv icatthd,h uh tcoc h't F ~2sov idat nhién (kho ng 15-25 %) va x
n clnh nsov idadamt nhién. X nh h n5mm,ith tmn. X h tlo i cao. Chung co kh nang n doch a vbi, oxyt
ABFS céch tI ngthayd ituythu cvao caocéthanhph nch y u d ng «magiét dotrongthanhph n.Ch tl ngva
m inhamayvalés nxu t,dotinhch tv tly |th ytinhv icach tr tgoécc nh. kh il ngth tich,m cd n c ax thépkhéc
c andthayd iph thu cvaod dayc al p nhau tuy thu ¢ vao nha may thép va quy trinh
x nong ch yvaph ngphaplam ngu i. tinh luy n thép.
Thanh Do cung ngu ng cnénthanh ph nhoéac ax ABFSvax h tlocao gi rathau. X thépth ngch athanhph nch y ula
ph n Thanh ph nhéac ax I6 caothéngth ngg m canxi oxyt (CaO) va silic 0.Vt (SiO,) la | canxi oxyt (CaO) va silic oxyt (SiO,). X thép 16
héa cac thanh ph n chinh. Ching ch a nhi u vdikhisosanhv id tvadatrcngt nhién. |th ich athém cacthanh ph nkhacla magié
Ngoai ra chang con ch a nhém oxyt (Al,O3) va magié oxyt (MgO). Tha'ik ph nhéac a | oxyt (MgO) va mangan oxyt (MnQO). Thanh ph n
mts loixldcaot mts nhamay Vi tNamth hi ntrongB ny 3. héac am ts lo ix thépt m ts nhamay
Vi tNamth hi ntrong B ng 3.
Thanh Th ngd cgiacéngc h tb ngcéch C htchuncaxhtlocaogi ng | X thépth ngd cgiacongc h tb ngcach
ph nh t | nghi nvasangthanhc h tnh tdnhtheo nh ¢ k tcat,th uhtnh h nb nghi nvasangthanhc h tcékichth cl n
m cdich ngd ng. mmvz tith tmn. K tqu phan nh t40mmho cnh h n.Hinh6minhh a
tich *thaahph nh tc ax h tlo cao thanh ph nc h tc ax thép da gia céng thanh
t camts nhamaygangthépti |c htctliuchoxdyd ngc am ts ngu n
Vi t Nam th hi ntrong Hinh 5. x thépt i Vi t Nam.
Kh i Kh il ngth tichc ax ABFStrongkho ng | Kh il ngth tichc ax h tlocao Kh il ngth tich x thép trong kho ng 3,2 -
| ng |(245-255)g/cm’ th ph nsov idavhit trong kho ng 2,25-2,95 g/cm® 3,6g/cm® Kh il ngth tichc acach tx
th tich | nhiénnh ngl nh nsov ix h tlo cac. thépnh h n5mmth ph nsov ix thépc
h tth6h n.
Kh i X ABFSd cgiacéngthanhv ¢! uc pphi|Kh il ngth tichx pc ax h tld Kh il ngth tichx pc ax thépph thu c
| ng d ngh tchod nggiaothéng~h ¢ ot x Id | cao trong kho ng 800-1300 kg/m?®, vaophanb ¢ htvam cd d mch t.Kh i
th tich |caolamngu ich mcé6c h tomax20mmcd | nh h nsov icatt nhién,v im ¢ |I ngth tichx p tr ngthait nhién trong
X p kh il ngth tichx pkho i»q1100- 1300 d daod ngcing! nh n,kho ng kho ng 1600-1900 kg/m®.
kg/m?. 80-130 kg/m®.
Tinh n X ABFScdéd ndni.ccokhis d nglam X htlocaoc6d ndnhcaokhis X thép ngay khid ct orach akho ng vai

12




Db ctinh

X 16 cao lam ngu i ch m (ABFS)

X h tl16 cao (GBFS)

>’ 11ép (x EAF vax BOF)

va n

c tli uchobétdng xi mang vatrongxayd ng | d nglamc tli uchobétdng ximang | ph niAr it do.Khiti pxicv in c, voi
dnhth va trong xay d ng t dc, b mth tx th yhéagayn lamh t
tich XL nthoctoracach tx nh .Ng cl i,
rr vwvoit do sauphiatrongthihi nt ngn
s dinramu nho ckhéngdi nra.M cd n
c ax thépthayd iph thu cvaokichth ¢
c ah tvbit dovatinhch tc ah tx thép.
b hat D hatn cc ax ABFSkho ng1,0d n6,0 | D hitn cc ax htldcariho ng | D hiatn cc ax thépkho ng1,0d n 4,0 %,
n c % (ph bi nla3-4%),caoh nsov idadam |2,0d n6,0% (ph bi nla.-4°,,cao|caoh nsov idadamt nhién.
t nhién. h nsov idadamt nliérn.
Tinh C ngd ,tinhch ng maimon,vad pc a - C ngd ,kh nangchuvad pvad chbi t
ch tc ctliuxldocao m cth ph nsov ict tinh ch ng mai mon, masatcao, t th nsov i
h c li ut nhién. c tli ut nhiénvax ABFS.
Gocn i | Dox ABFScdéb m tthd va hinhd ng goc Dox h tldcaccib m tthédvahinh | Doh tx thépcob m tthd, hinhd ng géc
ma sat ¢ nh,néngécn imasatc ax h tldcaol n | d nggoécc n~. néngocn i ma sat ¢ nh,néngdécn imasatc ax thép!l nkho ng
kho ng 40-45°,1 nh nc adat nhién c ax h tlocaol nkho ng 40-45°, 40-45°,1 nh nc adat nhién nghi n. Ngoai
nghi n. Tinhch tnay mang | i udi mkhis I nh r.c acatt nhién. Tinhch t ra,x thepcékh il ngth tichl ndov y, céac
d ngx ldocaolamngu ich mlamv tli ud p [ naymeng!l i udi mkhis d ngx tinhch tnaymang!l i udi mkhis d ngx
nn. htihcaolamv tli ud pn n. théplamv tli ud p,rid ng.
Tinh M tl ngr tnh canxi oxyt (CaO) va silic 'X ntlocaocého ttinhm nhdoc u| M cdux thépciing gi ngnh x 16 cao lam
th yl ¢ | oxyt (SiO,) trong x ABFS khiti pxacv in :|tracd ngth ytinh,chingcéth t o ngu ich mchdng cé tinhth y I c, tuy nhién

t oras nph mth yhéad ng CSHIlamd ¢
ch cb m th tx.Ngoaira,khicoém t !-C,
ng ki mthicing:> t o
s nph mth yhoéad ng CASH do ' chung
lamd cch cc utrich tx vadiir k *cac
ngd c akh iv ti ux theo

ho ttinh trong méi tr

htxtorac
th igian.

s nph mth yhéad cch ctrong
moitr ngki m.Docotinhth yl ¢
ti m nnay,x h tldo caocédkh nang
dinhk tv inhauthanhm tkh iv t
liucoc ngd .

tinhth yl cc anbéy uvakhéngd ngd u.
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B ng2. Tinhch tc lydi nhinhc ax gangvax thépc am ts nhamaygang ‘ncnt i Vi t Nam

Ch tiéu X gang X thép
y : X GBFS EAF (Mai EAF B.R a- BOF Hoa
X CBFS Thai | X GEFSHOZ | “quyen Nh tB n | Nonysiqua | V.Tauqua Phat
guy Quang nchi n nghi n
Kh il ng riéng, glcm® 2,297 2,558 2,473 2629 | 3778 3,669 3,425
P hitn ¢, % 2,98 2,52 2,22 0,41,0 2,28 1,73 14,45
Kh il ngth tichx p,
kg/m® 821,1 1096 1027 1780 1822 1345
ngoai vung cat thd cat thd ngoai vung cat thd
theoTCVN cat thd theoTCVN theoTCVN - theo TCVN
Thanhph nh t 7570:2006 7570:2006 7570:20¢ Dmax 20mm Dmax 20mm 7570:2006
Ham!l ngh t>5mm, % 11,8 1,7 g1 - 64,4 78,1 9,2
Médund | n(h t<5 i
mm) 3,12 3,36 3,07 - - 2,01
Nénd p xi lanh, % - - - - 7,6 7,2 -
Hao mon Los Angeles, % - - - - 16,2 14,8 -
CHU THICH: K tqu thinghi mdo Vi nV tli uxayd ngth chi r-.” Mh tthamkh ot ngu nc aHi pH iX Nh tB n
B ng 3.Thanh ph nhéad: niiinhc ax gang,x thépc am ts nhamaygangthépt i Vi t Nam
TT | Thanh ph n X h t'ocao X thép
hoéa “—
Hoa Phat Th.i Nguyén Nh tB n EAF Thai BOF Hoa Phat| EAFNh tB n | BOFNh tB n
Nguyén
1 MKN 0,99 | - kxd 8,48 - -
2 SiO, 35,54 36,12 33,8 19,20 15,70 12,1 11
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TT | Thanh ph n X h t16 cao X tidp
hoa HoaPhat | Thai Nguyén Nh tB n EAF Thai BOF Hoa Phit| EAFNh tB n | BOFNh tB n
Nguyén

3 CaO 40,95 37.65 41,7 25,00 46 J_J 22.8 45.8

4 ALO, 10,95 1274 13.4 5,61 3,58 6.8 1.9

5 Fe20s 0,72 236 T-Fe=0,4 32,90 1240 T-Fe=29,5 T-Fe=17,4
6 MgO 9,20 8,19 7,4 9,51 7,41 4,8 6,5

7 SOq 0,14 0.26 _ o051 0,87 _ _

8 K:0 0,67 0.91 _ 5,03 0,42 _ _

9 Na;O 0,43 0.16 ] 0,00 0,00 ] ]

10 TiOs 0,32 0.30 ] 0,56 0,58 i ]

11 MnO - - o,}— 4,31 3,58 7,9 5,3

12 P.Os - - <01 0,86 0,50 0,3 17

13 CaOy _ _ ] 0,00 2,44 ] ]

14 cr <0,001 <0,0¢. i _ _ i ]

15 s 0,62 n,72 S=0,8 - - S=0,2 -
CHU THICH: K tqu thinghi mdo Vi nV tli u -y d ngth chi n;Xi Nhat tham khao tir ngudn cia Hiép Hai Xi Nhat Ban
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khi sulfua trong khi x thépt oran ccoémautr ng.M cd chtdchitrongn clc
raquacacloixth ng m cth psov iquydnh.B ng4t ngh pcac nhh ngdn
moéitr ngc acaclo ix gangvax thép [1][3].
B ng4. T ngh p nhh ngmdéitr ngxungquanhc ax gang, x thép
Lo ix Mau,muic an ¢ |Ch s pHc a Phat th ich t Khuy n ngh
|l cr aquavtliu|/n ctipxicvi |dchi"
X
X 16 cao Ton crcédbmau | T oramditr ng Ham| ngcht |C ncoki mi
lam ngu i | vang/xanh c6 mui ki mpHt 10-11 d ch icétrong chs pH .4
ch m khisulfuasauddéb |gi md nxu ngcon |n cl cr aqua |phatth ich t
oxy hdbavah tmau | kho ng 8-8,5 sau xthphnsovi|dchk  icax
sau 2-3 ngay m tnam giatr c6th dnh | v iri 1nhamay
| ngd c. J=ny thép
X htld Khéng c6 nh T orambitr ng (nh  trén) [
cao h  ng rd rang nao ki mv ipHkho ng
8-10,th ph nso
v icaclo ix khac
X 10th i T on crcokh Dox ch avéit do |Huh tcécm u | C ncoki mtra
BOFvax |nangt ok tt a nénch s pHcao x cchenl ng | chs pH,ham
10 h tr ngdoph n ng h ncaclo ix khdc |ch (A4 chithp || ngvdit do
quang th yhdéac avoit pH kho ng 8-12 . nm ccoéth ho ctinhn va
di nEAF |dotrongx.L ng dnhl ngd c. |phatth icht
k tt atr nggi m :Tuynhiénmts dchic ax
d ntheoth igian m ux cédth c6 |v im inhamay
giatr I nh n s nxu tthép
m ¢ cho phép
"L ngphatth ichtd chic ax tham kh os i unéutrongPH L C1

5. H

5.1 Ph mvis d ng

ngd ns d ngx gang,x t.ép

Do d c tinh khdc nhauc am ilo i x, nén x gang va x thép c6 kh nangs d ng trong
ph mvinh tdnh.B ng&n tkécac ngd ngch y uc am ilo ix gang vax thép trong

inhv clamv tli uxecy d ng. Cac ng d ng khac ¢ a x gang, x thép khéng d

trongB ng5c npr 4 cnghiénc uvadanh giatr

c néu

ckhiapd ngtrongth ct .

B ng5 ngd ngch y uc ax gang, x théptronglinhv cv tli uxayd ng
Ngu ngc:(.-.'l nglo i ngd ng M cd ng
X d ng
X 16 cao X 16 cao C tli ucho bétdng ++
ICahmmngu | V tli uh tchod p,sanl pcéng trinh ++
(x ABFS) V tli uchod ng giao thong ++
C ccatd mch t +
X htlo Lam ph gia khoang chos nxu txi mang* +++
cao Lam ph gia khoang cho bé tongvav a* +++
(x GBFS)
Ch tk tdinhchogiac n nd t* +++
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Ngu ng ¢ | Ch nglo i ngd ng M cd ng
X d ng
C tli unh cho bé tong ++
V tli uh tchod p,san!| pcoéng trinh ++
V tli uchod ng giao théng ++
V tli uh tchothodtn c +
C ccadtd mch t + N\
X thép X loth i V tliuhtrid ng(base, subbase, “+
(x BOF) subgrade) "~
C tli ucho béténg atphan ++
V tli uh tchod p,san!| p céng trinh g +
C ccatd mch t N ++
Vtliuhtrid ng(base,subbase, o ++
subgrade)
X 16 h ' C tli ucho bé téng atphan \ ++
?XuaEr:gF?l " IVitliuhtchod p, san | p«jr.;}—r‘mh +
C ccatd mch t ++
CHU +H+ ngd ngdad ctiéu ~hu nhoéathanh TCVN
THICH ++ ngd ngnhi u . «cngoai,dacdés nph ms nxu t, cung
ng Vi tNamrh ngch ac6 TCVN
+ Pacé ngd ngtongth ct nh ngch ad ctiéuchu nhoa

ho cc nngiiéic uthém
tr ng tha nghi nmn

52 H ngdns d ng

X gang, x théps d nglzm v tli uxdyd ngc nph ith nghi mvadap ng theo quy

dnh trong B ng 6 tr
gang, x thép cho ci>

day.

ckhid aras dngtrongth ¢t [1][2][8l. H ngdns d ngx
ngdngc th d ctrinhbaytrongcacm c¢5.21d nb25d i
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ng x gang, x théps d nglamv tli uxa d ng

B ng6.Quydnhv ki msoatch tl

Ch tiéuk tku t:> nki mtra
Ngu n Ch nglo i Cho phép s Tiéu chu n ap ; N &
gc X ngd ng d ng d na" C,h s hot "'al'." ) lchs pHc a | Phatth ich t
ng tinhc ng voit u» n cchit dchi
d (tiri.n )
C tli ul nchobé JIS A5011-1 =
. R tong @ ASTM C33 B B B v
X 16 cao lam VLl ho d T
ngu ich m |V th Uchod ng JIS A 5015 - v - \
(ABFS) giao théng @ ~ !
® i ®
X 10 cao P[1 gia khoangcho | Pad c cho TCVN 11586 N B B B
(x gang) béténg,v a phép —
X h t 2 Ph giakhodngcho | pad ccho TCVN 4315 J
0Ca0 | ximan . - - -
(GBFS) 9 phép TCVN 11589 \
C tli unh chobé JISA 5011 1
tong @ ASTM €3 B B - v
Khéc @ - ©)
V tli h Y
X thép 1o giato 'th‘gﬁgo d ng ©) Ji3 A 5015 - \ - \
th i (BOF) va
X thép x théplo h V tliuchod p
quang di n n n,chénk tc u @ | - - v v v
(EAP) Khéc @ - ©)
CHU THICH

1)

@®

@
®

Céth apd ngtiéuchu nkhact n¢cd ngv itiéuchu nd cli tkétrongb ngnay

Ch s d ngkhicé tinh ndng phti'i ~v im ttiéuchu nnéutrongc t“Tiéuchu n&pd ng”vach tiéudanhd u (V)

Ph id cki mtracacch tiéL daahd u(N)vach d cphéps d ngkhicos ch pthu nc ac quancéth mquy n

Cacch tiéuc ndanhgia'a.n cgi ih nd cdtratuyt ngtr ngh p




5.2.1 Ph gia khoang cho xi mang

Ch néns d ng x h t10 cao (Granulated blast furnace slag, vi tt tla GBFS) lam ph gia
khoang trong s nxu tximang. Quydnhv s d ng GBFS lam ph gia khodng cho xi mang

c6éth apd ngcac TCVN nh

th hi ntrong B ng 7.

B ng 7. Tiéu chu n cho xi mang ch a GBFS

Xi mang va GGBFS

S hi utiéu
chu n

Quydnhv s d ng GBFS

X h t16 caodung d
s nxu txi mang

TCVN 4315:2007

Quydnhv chtl ngc ax h tldcens
d nglam ph gia khodng cho xi raig

X h tl6 caonghi nmn
cho bé tbng va v a xay
d ng

TCVN 11586:2016

Quydnhv ch tl ngc a. a tidcao
nghi nmns d nglamnph 2 khoédng cho
bé tébng, v ava xi mang

Xi mang poéc lang h n
h p

TCVN 6260:2009

Ham| ng GBFSt ida n40 % trong xi
mang (theokh il 2}

Ximangdac ut TCVN 9501:2013 | Ham| ng GBFG1 > (40-80) % trong xi
mang

Xi mang poéc lang x 16 | TCVN 4316:2007 | Ham | 1 355St > (40-70) % trong xi

cao mang

Ximang poéclangh n | TCVN 7711:2013 | Ham' ng GBFSt idad n 80 % trong xi

h pb nsulfate mari(,

Ximang poéclangh n | TCVN 7712:2013 ' Ham| ng GBFSt idad n 80 % trong xi

h pitt anhit | mang

5.2.2 Ph gia khoang cho bé tong, ¥ a xayd ng

Ch néns d ngx h tld cao ~ghi 1» mn (Ground granulated blast furnace slag, vi tt tla
GGBFS) lam ph gia khoang ~ho vé tbng va v a. B ng 8 trinh bay cac ch d n k thu tkhi
s d ng GGBFSlamph ¢i1cliobétongvav axayd ng.

B ng8.Ch ~ ns

d ng GGBFS lam ph giachobétongvav a

Ch tiéu Ch d nv s d ng GGBFS cho bé tong va Ch d nv tiéuchu n
vV a
Ch t C . ph iki mtradanhgiad mb ophuh pv i | TCVN 11586:2016 “X h t10
| ngca y3uc uk thu ttrong TCVN 11586:2016 “X h t | cao nghi n mn cho bé téng va
GGBFS i cao nghi nmnchobéténgvav axdyd ng”. |v axadyd ng”. Céth ap
d ngcactiéuchu nn ¢
ngoai, vid nh ASTM C989,
JIS A 6206; BS EN 15167-1
Flam Tuy thu cvaoyéuc uc th div ik tc ubé Ap d ngtiéuchu nTCUNd i
. ngs tong,v a (b ntrongmditr ngxédmth c,c ng | v iximang ch a GGBFS tuy
d ng d ,nhi tth yhoéa,v.v... ) mahaml|l ngGGBFS |t ng ngd ngc th .
s d ngkhac nhau,th ngdaod ng trong D iv ibétdng, ch tk tdinh
kho ng (20-80) % [4]. s d ng GGBFS4pd ngthi t
k ¢ pph inh bétdngs
d ngximangh nh p.
Tinhcong | HHBT s d ng GGBFSthayth m tph nxi Tinh cong tacc aHHBT ch a
tacc a mangcdél ngdungn ct ngd ngho tit GGBFS thi nghi m theo TCVN
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Ch tiéu

Ch d nv s d ng GGBFS cho bé tong va
vV a

Ch d nv tiéuchu n

hnhp h nkho ng 3-5% [1] va kh nang duy tri tinh 3106
bé tdng cébngtact th nsov iHHBTch s d ngxi
(HHBT) mang [2].
Th igian | TGPKc aHHBTv iham| ng GGBFS >25% Th igiandéngk tc a HHBT
dongk t | c ach tk tdinhtdangsov iHHBT ch s d ngxi | xac d nh theo TCVN 9338
(TGDPK) mang [6]. ham| ngthayth xi mang (35- Th igiandéngk tc ah n
¢ a HHBT | 40)% thi TGBK tang kho ng 1h [6] h pv axacdnhtheo TCVM
3121-9
Tach Khis d ng GGBFSmnh nximangthim cd Tachn cc aHHBT x&c
n cca |tachn ccah s gimvang cli. dnh theo TCVN 3132
HHBT
Th igian | Dom cd phattri nc ngd tuis mth pva |Quytrinhb ¢1 ngapd ng
b o bétbngcdxuh ngtangd co tuis mnén theo TCVN ¢2?s v ith igian
d ng bétdbngch aGGBFSc nd c¢cB od ng m bod nrng nt nhiéntheo
band u t nhién ngay sau khihoanthi nb m td nkhi nh b nguen.
divibé |dtc ngd bod ngtihnTh igianb o
tong d ng mtithi uc abétdngch a GGBFS co
th tham kh onh sau:
Nhi td T | GGBFS/xi mang
moéitr ng (%)
(°C)
30-40 40-55 55-70
10-17 7 8 9
ngay ngay ngev
>17 7 7 ’
ngay ngay ngay
Phattri n | Khis d ng GGBFSthic ~gu tuis m(3 Thi nghi m danh gia phat tri n
¢ ngd |va7ngay)c abéténgth o= nnh ngs t ng |¢c ngd nénc abéténg
c abé d ngsaukho ng28 gayvacaoh n cactu i | theo TCVN 3118
tong saudo.M cd dtr rngd t ngd ngbé
tongs d ngxim3ira PCph thu cvaot | s
d ng GGBFS va& ¢ pph ibétdng [2][6].
Nhi tth y |[M cd t anni (c abétbngch a GGBFS khéng | Xa4cdnh nhi td bé tong theo
héac a nhanh nh héténg v ixi mang PC do db lam ph ng phap ban do nnhi t,
bé téng gi mieve n tktc ubétdbngdo ngsu t do nnhi t
nhi t[?].£].
Ch ng X mang poéc langh nh pb nsunphatch a TCVN 7711, TCVN 4316,
xamth ¢ | CG3FScoth thayth xi mang podclangb n TCVN 9501
sulfate ' 'cun phat choch t o béténg lam vi ¢ trong moi
'tr ng xdmth csulfatetrongh uh tcactr ng
| h opi2el
“inr. Bétongch aGGBFSd <cc ithi nv vic u Th ch ngth mapl cn ¢
ch ng trdc, | r ngdodotang kh nangch ngth mva |theo TCVN 3116. Th tham
th mva d b nlau[2][6]. nh pion clotheoph ng
b ov an |Batsngch aGGBFSgi mh s xamnh pion |Phapdodi nl  ngtheo
monct |clog phangch cl nsov ibdténgch s d ng | TCVN 9337
thép xi mang PC. Ngoaira, bé téng ch a GGBFS con Xdcdnhh s khu chtén

gi mchi uday!| pbétdng b cacbonat hda, do
vytangc nghi uqu kh nangb ov an

clorua theo chi u sau theo
TCVN 9492
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Ch tiéu

Ch d nv s d ng GGBFS cho bé tong va

v a

Ch d nv tiéuchu n

mon ¢ tthép [2][6]. Bé tbngs d ng GGBFS
thichh pchok tc ubétong vung bi n.

Th an monc tthép theo do
di nth theo TCVN 9348.

5.2.3 C tli ucho bé téng

Divi
lo ix th
itd

ng d

CS

d ng. X thépcdc

gang, x théplamc tli ucho bé tong.

ngd nglamc tli ucho bé tong, x 16 cao lam ngu ich mvax h t10 cao la Fa
ngd cao,d b nt tnh ngdocdtinhn
cs d nglambétdngtrongth ct .B ng9trinhbaych d nk thu tchos A ngx

éil

B ng9.Ch d nk thu tchos d ngx gang,théplamc tli uchotec tong

ngd ng| Lo ix Ch d nk thut ct r-av tiéu chu n
Ctliu |XIdcao |Ki msoatch tl ng: Apc ngtiéuchu nn ¢
| ncho lam ngu i | Thanh ph nhoéa: ¢ ndanh gia ham hgcalrnh JIS A5011-1,

t ng. Gi i h ncacthanhph nnay
khéngv tquam cquydnh trons u3u
chu napd ng.
Tinhch tc ly: C ndéanh gia ~ac ch Ph ngphapth éapd ng
titunh c tli udat nhien. trong do TCVN 7572 ho ctiéu
| uyd nthanhph nh *, hil ng chu nn cngoait ng
th tichh t,d hatn ¢ ng
Thi tk c pph iné Ang[1][2][6]:
Ph  ngphapi-i *k t ngt nh bé | Ch d nch nthanhph n
tongs d ngc tuw ut nhién.C nl u | béténg caclo itheo Quy t
yd nd ctirh: ac tli uABFS nh d nh 788/QD-BXD nam
kh il ngt*th tichth ph n,d huat 1998 ho ccactiéu chu n
n ccen,0 mtthoraph nsov ic t | thi tk thanh ph nbé tong
li ui. nhiénd cédi uchnhphuh p. |t ngd ng.
| Tiwcéngva b od ng|[2][6]:
Thicongt ngt nh bétongc tli u | Apd ngcéctiéuchu n
t nhién.L uynénlam mc tli u TCVNv thicongvab o
tr cvadi uchnhtangt | c tli u d ngbétbngc tli ut
nh d thu nl ikhib mbéténg. nhién
Bod ng[2:Apd ngquytrinhb o | Apd ng TCVN 8828 v
d ngnh v ibétongc tli ut nhién. |b od ngnh div ibé
Bétongc tli ux cél ith tangc ng |[tongc tli ut nhién.
quatrinht b od ngnh | ngh i
mco nhi utrongc tli u.
X thép(x | Th ct hi nnaylo ix naycé ng Apd ng JIS A5011-4d i
10 th i, x d nglamc tli uchobéténgr th n v ix thép EAF lo ix oxy
16 h ch .Khic ns d ng, ph idanhgiav héa, x thép BOF ch aco
quang tinh ndnhth tichc alo ic tli ut tiéu chu n.
di n) loix naydotrongv tli ucéth ch a | panhgiad n 4pd ng

CaO, MgOt do, FeO gay n [1][2][8].

theo JISA5015ho ¢
ASTM D4792
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ngd ng| Lo ix Ch d nk thut Ch d nv tiéuchu n
Ctliu X ldcao |Apd ngchdnnh ctliul nchobé | Coth apd ngtiéuchu n
nh cho lam ngu i |tongt x ABFS ph ntrénc ab ng n cngoainh JIS
bé téng ch mva nay. A5011-1, ASTM C33, BS

x h tlo EN 8500-2.
cao

5.24 V tli uchosanl p,d pn ncho céng trinh xdy d ng va giao théng

X gang, x thépr tthichh pdunglamv tli uc pph ih tkhéngtr nv ich tk tdinh (v t

li ur i)dochingcénh ngd ctinht tnh c
sat cao. Chinh viv y x gang, x thép d

ngd cao,ch ng maimont t, goc n
¢ ngdngnhiulamv tli ud p,sanl p vong

i ~
ima

xdy d ngvalam | pn n, méng cho cong trinh giao théng, d c bi t x thép lam v (I u cho

| p méng d

ng co kh nangchutitrngl n.B ng 10 trinh bay ch d n

nytviix

gang, x théplamv tli ud ngh tchod p,di nd yk tc utrongxdyd ngvachol pn n,

méng d

ng giao théng.

B ng10.Ch d nk thu ts d ngx gang, x thépdunglamv tii «h tc pph icho
sanl p,d pn ntrongxayd ngvalaml pn n,méng &

r.g giao théng

Lo ix Ch d nk thut Ch d nv tiéu
chu n
X 16 cao Ki msoatch tI ng[1][7]: Céth &pd ngtiéu
lamngu i | C nd cki mtracacch tiéuk thu tr= 4 iv ivt |chunn cngoai
ch m li ut nhién. Ngoaira,v tli ux ABFRcornic nd ¢ nh JIS A 5015,
(ABFS) Ki m tra: ASTM D 2940, BS EN
-Mauc an clcr aquav tli u.2 nkhéng mau. 13242
L uyn clcr aquav tli vucoéui c6mau(vang,

xanh) vamuidoch ah pch *1 uhuynhcékh nangb
oxy héakhiv tli uch ad ~x ly.Cacbi nphap x
lyth ngapd ng[1]: (1) phung hdéav tli ut ibaich a
t ithi um tthangtr ckhis d ng,ho cs d ng

ph ngphéaph in c¢.hi tcao;

(2)1'ym uki m*asiauc an cl cr aquav tli u;
(3)dungv ti '+ v tritrénm cn cng m, khéng
ngdmng ptrcnryn  c.
-Ch s pHvahaml
raquiv ti u

ngch td ch itrongn clc

Coth apd ng

ph ng phéap th
theoph | cAc a
JIS A5015d déanh
giamauc an clc
raquav tli u

Coth apd ngJdISA
5015
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Lo ix

Ch d nk thut

Ch d nv tiéu
chu n

D ctinhk thu t[1][2][7]

-Kh il ngth tichd mch ttrong kho ng 1120-1940
kg/m*[3]th ph nv tli ut nhién.

-D ndnh:docéb m tthd,rdpvagécn imasatl n
(40-45°) nénv tli uc6d ndnhcao.Ngoaira,v tli u
chud ¢ m t,h unh khéng b s tlun sau khi

d mch tvacéos dinhk tt oc ngd c acach t
theo th igiandotinhth yl cti m n.Ch s CBRcao
(th  ngl nh n100d n 250 [3]).

- Tinh thodtn  c: do khdéng cé tinh d o dinh, nénv t

li ucékh nangchon cthoatqua cao.
-Tinhanmon:don cl cr aquaV tli ucétinhki m
(pH kho ng 8-10) nén khéng c6 nguy ¢ gay an mon cho
thép.

Thi tk va thi cdng [7]

Thi tk vathicéngv tli ud pvasanl pb ngx £B=S

Cacch tiéuk thu t
d capd ngcac

ph ngphapth nh
v ivtliut nhién

Apd ng quy ph m
thi tk va thicong
nh divivtli uda
t nhién

t ngt nh victliut dat nhién.L uycAcct
titunéu m cki msoatch tl ng.
X htlo GBFSth ngd c¢s dngnh lactlh J.V‘h d phi |GBFSchod ng
cao tr nv i ABFS ho c x thép. B nthan x GB+'S khéng cé | giao thong coth éap
(GBFS) tinhn nh ngl uyph ih pGBFS\ [ ABFS t | d ng theo JIS A 5015.
qual ncékh nanggayn quam - ciophép[1].
X thép (x | Ki msoatch tI ng[1][8]: V tli ux thépcho
Ioth i, X | C nd cki mtracacch tiduk thu tnh div ivt |l pmoéngd nggiao
I10h li ut nhién. Ngoaira,v tli ux thépconc nd ¢ thong coth apd ng
quang ki m tra: theo JIS A 5015,
di n) - Quy trinh x  ly nghi n, sang x thépthanhv tli uh t ASTM D 2940, BS EN

¢ ncéthémcéng do ntdchs tt tinhd v tli ukhdng
blnst

-Ki msoatch il ngtinhamayn iphatth ix thép
van ix ly: tnepd mb othanhph nh tvakhéngb

I nt pa vago ilainh g chchul a, g ,véi, da, v.v...
-D naunhth tichvat ok tt atr ng. C6th ki mtra
théi.g quad n ngdmtrongn cho cphan tich ham

| 1.gvbit do.Mts ph ngphaplam ndnhth
tichc ax thépnh :(1)d phong hda ngoaitr i(vid :
v tli uchoméngd ng giaothéng c nphong hdat i
thi u 6 thang theo JIS A5015); (2) ndnhb ng céac

ph ngphapgiat cnh gh in c¢nhitd cao (co
th rdtng nth igianxu ngcon 3-7 ngay).L uyhi n

t ngtokttatrngcan clcr aquav tliu
trong qua trinhs d ng.

D ctinh k thu t[1][2][8]:

-Kh il ngth tichh t(3,2-3,6) g/em®caoh nsov i
dat nhién (2,5-2,7) g/cm®.

-D ndnh,chuti:docéb m tthérdpvagdcn i
masat| n(40-45°) nénv tli uc6d ndnhcao.Ch
s CBRcaod n 300 [3].

13242

Panhgiav d n c¢oé
th &pd ngtheo JIS
A 5015 ho ¢ ASTM
D4792.
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Lo ix Ch d nk thu t Ch d nv tiéu
chu n

-Tr ngn th tich:c6kh nangn trong méitr ng
t nhiénd n10% do th y hdéa c a CaO va MgO. Vi ly do
nay,v tli ux thépkhéngnéns d nglamv tli udi n
d y b kim ham phia ngoai.

-Gayhint ngn ckttatrng:n clcr aqua
v tli ucokh nangcdék tt a,c nb ttr ngdoch a
CaCO;,gaynguyc tcd ng ngthoatn c.
-Tinhthoatn c:cékh nangchon cthoatqua cao.
-Tinhanmon:don cl cr aquaV tli ucétinhki m
cao (pH kho ng 8-11) néncé nguy c gay anmonl p

m k mho ¢ ngnhom. Apd ngouy cinh

Thi tk va thicong [8] thi tk \217icong
Thi tk vathicongv tli ud pvasanl pb ngx thép |nh ¢ 1 ivitliuda
t ngt nh victliut dat nhién.L uycacch t rhien

titunéu m cki msoatch tI ngkhithi tk vathi

cbng.

525 V tli uchod ng giao théng

X gang,x thépd ¢ ngd ngchod nggiaothéng hai 1 i.gchinh:
(1)v tliuhtc pphichon n,mongd ng,va
(2) c tli uchobétdbng nh anbéng at phan
Chdnk thutca ngdngdng(1)dad :tiiihbaytrongB ng10,B ng11d iday

trinhbay ch d nk thuts d ng x gang. x J.éplamc tli ucho bé tong nh a néng at
phan.

B ng11.Ch d nk thu ts d i:q9¥ gang,x théplamc tli uchobéténgnh a
nong at phan

Lo ix u;—d nk thu t Ch d nv tiéu
chu n

X locao | Ki msoatch 1./ ng:

(X ABFS | C nki mtacacch tiéuk thu tnh div ic tli ut Céth apd ng tiéu
vax nhién. Naoc. ra,dos bi nd ngch tl ngc ac tliu |[chu nn c¢ngoai
GBFS) t x!dcaocaoh nc tli ut nhiénnénc nki m soat nh JIS A5015, BS
ch t*innd ngnh t,ch tI ngc achung (c ntangt n | EN 13108-1

s. tki mtra).S bi nd ngch tl ngc ac tli uxIo
, ccuph thu cvaom inhamay, quy trinh x ly nghi n

, 2ang, v.v.. [3].

M ts d ctinhk thu t[1][2][9]:
-Kh il ngth tichd mch t1120-1940 kg/m®[2]th p | Thinghi m x&c dnh

h nsov ic tli ut nhién cacch tieuk thu t
-D th mhdt:| nh nsov ic tli ut nhién, nén cavtliut x
| ngch tk tdinhtinglénd n 3% [2] ABFSt ngt nh

-C ngd ,tinhch ngmaimon,vad pc ac tli ux gé'tv rl]l'\iiéthUhtt
gang: m c th ph nv ic tli ut nhién.
-Tinh ndnh:dol cn imaséatl n(40-45°) nént os

ndnhtth nsov ic tli ut nhién
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Ch d nk thut

Ch d nv tiéu
chu n

- Tinh ma sét: cé tinh ma sat cao. Pay lad ctinht tc a
bé tong atphans d ngc tli u ABFSdoh t ABFS co
b m tthérap,d c ngcao (5-6).

- Tinh ch ng lun: Bé tong atphan ch a ABFS cétinh n
dnh,ch nglunt tmav nchotinhch yvakh nang

d mch tcao.

- Tinh bdm dinh: Dotinhk n ¢, ABFSco6 il ccao
v ich tk tdinh bitum, di unay lam tang tinh dinh k t
v ic tli uva bitum.

Thi tk va thi céng [9]

T ngt nh ctliut nhién.L uydotinhth m hut
I nh n,néntiéuhaol ngbituml nh nc tli ut
nhién,nh ngbul iABFScékh il ngth tichd m
cht nh nént oral ngbétong atphan!| nh n[9].
Doc ngd ,hbch ngmaimon,kh nangch ngvad p
c abétong atphans d ng ABFS khéng cao, nén = *

Ap d rgqguy trinh

thi 11+ vathicéng
rh Javivtli uda
t nménlamec tli u
210 bé tdng atphan

i uABFSth ngd capd ngchod ngcél u
| nggiao théng nh , baid [2][9]. 7
X thép (x | Ki msoatch tI ng[1][10]:
16 th i C nki mtracicch tiéuch tI ngnh aivictliu |V tli ux thépcho
E}OF, X dat nhiénlamc tli ucho bétdng at~r.an, ngoairav t | d ng giao thong co
16 h li ux thépconc nki mtra: th apd ng ki m soat
g.“a”g -Quy trinh x Iy nghi n, sang x thépanhv tli uh t |ch tl ngtheoJISA
i n) ¢ ncothém cong do ntachs *t tinhd v tli ukhéng | 9015, ASTM D5106, ,
blnst BS EN 13108-1
-Ki msoatch tI ngt inhamayn iphatth ix thép
van ix lyx thépthani.v tliuh td d mb okhéng
blntpchtngo i!aich g chchul a, g ,vli da,
V.V...
-D  ndnhth fh:Coth ki mtrathbngqua d n Panhgiad n céth
ngamtrongn > ho cphantichham!| ngvéit do. apd ng JISA5015
Bi nphap piongtranhtinhn ¢ ax lad phong héa ho ¢ ngdm 7 ngay
ngoaitr «hu cphunh in c.vid :c tli uchobé trongn ckhéng n
tong atpi.an ¢ nphong héat ithi u 3 thang theo JIS A qua 1% theo ASTM
5015 D4792
X thép M ts d ctinhk thu t[1][2][13]:

(ti o

-Kh il ngth tichh t3,2-3,6 g/cm3l nh n15-25%
sov ic tli ut nhién.
-B m:Th ngl nh ndat nhién.B mxtr c

s d ngnénd
[10]

-D th mhat:l nh nsov ic tliut
| ngch tk tdinhtdangh n.
-Tinhc hc:C ngd ,kh nangchuvad pvad c
bi ttinh ch ng mai mon, masatcao, t th nsov ict
li ut nhiénvax ABFS.

-Tinh ndnhvach ng lun: Bé tdng atphan ch a x thép

i 5% va sau s y khéng nén qua 0,1%

nhién, nén

Thi nghi m xac d nh
cacch tieuk thu t
cavtliut xthép
t ngt nh divi
viliuhtt dat
nhién

25




Lo ix

Ch d nk thut

Ch d nv tiéu
chu n

cotinh ndnh,ch ngling p1,5d n31 nsov ict

li ut nhiénmav nchod ch y,kh nangd mch tt t
[10]. B ctinhnaydem | i udi mkhis d ngx thép
chod ngcaot c,baid chutitr ngl n.

- Tinh bam dinh: Do cétinhk n cvacéail ccaov i
nh abitumnénc tli ux thépcés k t dinht tv i
bitum.

Thi tk vathicéng [1][10]

X thépcdth dunglamc tli ul nvac tli unh cho
bé tobng atphan. Tuy nhién khéng nén dung 100%c c t
liunh val nt x thépvith ngt od r ngcao, lam
tang | ng dung bitum va tang tinh IUn ¢ a bé tong
atphan.Docéc ngd ,ch ng mai mon, kh nang

ch ngvad p,tinh ndnh,bdmdinhd u m c“ tt t’
nénx thépth ngd cs d nglamc tli u béténg
atphanchocéaclo im td ngcaoc p,cél nggiao
théng | n [1],[10]. Thi tk va thi cong bé tdng atphan s
dngctliuxthépt ngt nh victliut dat
nhién. Trong thi tk | uythém cac ch tiéu néutro. 1
m c“ki msoatch tl ng” trén.

Ap d ngtheo T\
8819:2011 qi'v ph ' m
thi tk vathicongd i
vivitlionaat
nhiénicnic tli ucho
bé té ry atphan
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K tqu phantich haml

PH L C1

(tham kh o)

ngch td ch icétrongn

cl cr aquax gang,thép

Thanhph nth nghi m B nv X 16 cao lam Xht X thép Tiéu chi Gi ih n
ngu ich m 16 cao danh gia Lha. hi n

H pch tth yngan me/| Khérr:ig r?hét Khé;ig :hét Khérr]lig r?hét Khérr]lig r?hét 0,0005
Th yngdnhayh pch tc ané " " " " <0 no.‘— 0,0005
Cadmium hayh pch tc and ” " ” " <F1 0,001
Chihayh pch tc ané " " " " | _%O,l 0,005
Ph tp’hoh uc hayh pch t " " " " e <1 01
c ano
H pch tCr (V) " " " v | <os 0,4
Asenhayh pch tc and " " " " <0,1 0,005
Cyanide " " " " <1 0,1
PCB " " " N " <0,003 0,0005
D nghayh pch tc ano " " ) ~ " <3 0,005
K mhayh pch tc ané " " o " <5 0,01
Fluoride " 0,3 Y 0,3 0-44 <15 0,1
Trichloroethylene " Khéaig fhét Khﬁ:ig :hét Khé:ig r?hét <0,3 0,002
Tetrachloroethylene " i g " " <0,1 0,0005
Beryllium hayh pch tc ané " T " " <25 0,01
Crébm hayh pch tc ané " T " " <2 0,04
Nickel hayh pch tc ano " T " " <1,2 0,01
Vanadium hayh pch tc ané ” ” " ” <1,5 0,1
H pch tCloh uc r q/-.? " ” " <40 4
Dichiorometharne :g/l ” " ” <0,2 0,002
Carbone tetrachloride " ” " ” <0,02 0,0002
Ethylene chloride " " " " <0,04 0,0004
1,1 Dichloroethylene . 7z " 7z " <0,2 0,002
Cis-1,2 Dichloroethylene ” ” ,, ,, <0, 0,004
1,1,1 Trichloroethai e i ” ” " ” <3 0,0005
1,1,2 Trichloroe a-nb ” ” 7z ” <0,06 0,0006
1,3 Dichloror: ~tone " " " ” <0,02 0,0002
Thiuram . " ” " ” <0,06 0,0005
Simazr.» " " " ” <0,03 0,0003
Tl .if).L :,r-;arb 7 " " ” <0,2 0,001
-Be_.‘ze_n‘e " " " " <0,1 0,001
ICelenium hayh pch tc ano " " " " <0,1 0,002

Ngu n [5]: Guidebook for the Use of Iron and Steel Slag in Port and Harbor Construction, Nippon Slag

Association and Coastal Development Institute of Technology, 2000.
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