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[48) , m'ng th_, L ng.)b[m vph& Hh, yt,h®pe (F e
mii tr<€ ng ngo”"i phln _ng v.i th®p | " m
blfo v vc tk[OithHEpeiu!l € ng clorua c¢c"ng cao,
c " ngh?®, gug tr3nh £tn m,n ¢t th®p c¢c" " ng m
LITm blo L, bQn | ©u (tu i th thi gt k1)
bi Wn, c¢c&8c ti°u chuXn hi n h”"nh trong v~
L fu trtotngg b(°v2 d® theoOTCMIN, 98462@18 [28nhay 0,15% ham
| € ng xACI308[68) v~ quy L nh m c¢c chblt ,I € n
thing qua m8c ctharyg tthvblm ciké& Xxu W "y b° t 1
th®p LW gilm thiWu m ¢ x©m nhdp cl orua,
khai th8c s d, ng.

n"i ytism kJt cblu b° ting c tt2 dat ®p, v
| € ng ionc8toklJJtncbBbh€b® tilng c't th®p se

(i) KJt cblu b £n m, n tnhHenog thhaiy/th J]ktJ] tch
| UB°. ting trong c8c kIJtl €€y mlyruh<€rimbg
kg/m lamchob° ting s a ch_a bt.  t&F mhi_ mr €l o

~

t . ch2nh b° t*ng cl;

(ii) KJt cBlu khing thwWw thi /gt kJ28L. ct
hoHc khinglf{mWbHHLt nd@omgg L° nh ¢, a BEGVN 4
hoHc vdt 1i GobdédA EFfFwglLWhch/I®© ng cloru
chuXn. Khi L-, sau kholfingt trmgib'giahi _sm
ng€. ng phg8 v. m"ng th, L ng ¢t th®ep, I
hi JJt kJ] theo quy 8[31]lhh &0anI@VN 5574: 201

Trong c8c t3nph LMW 'Ldgn mH® wdy bQn | ©u (
cblu b° ting mghliigidi®pphgm3ikk§a bl[o hy'u c
hi usthpuy tthhimg th€ ng c. aNgthii*n chwXn.n
shn ph, blFo v c¢ch ng tn m,n cho & LE€th®
l udn &n LHtki Amnoromi LWhgp mh  phiel vedlo c §c

—+



Ph€hng 8&n blo v  c¢tuth&pchid, skinmjmp mvg
th®p kAt hip b° tlng,bdtag onld dhmt slhnt mpd  t
c8§ch |y ¢t th®p kh,i b° tirAgrnhi°m)clb
phg8 h.,y m'ng th, L ng cchblt t€tm®pt hdénh
m8c ch '  ng thbim n€ ¢ W v~ / hoHDPb dhg Quo k¢ y
hhn m ¢ quy L nh c¢c,a ti°u chuXn TCVN 93
c.a n€ ¢ v oxy, hUn chJ] pglnnQng " tncmni
c8§c tr€ ng h p nh€e vdy.

Trong ludn 8&8n, m t s thudt ng. s d,

-Kh[ ntng blfa€ec hitWwut h®p kh[ nkng c, a
c.sahn ph, ¢t tg@®pF&/Jv h’ gi b°chmgnct ki’ it hg
nhblt L  nh LW chuhy Wnhaf gridh gs ({thd&hbc, hph & v .

blfo twwe)o quy L nh c¢c_,a ti°u chuXn th . K
356, khl ntng blFo v ¢t th®p L€faw tthih
nghi m t_.i khi ¢t th®p b g ph8§& v_ | |
-Xm gia t c v° ph€ehng ph8p phhi mXu tr
th®p L€ ¢ t2nh |~ kholng th i githép (th
Ldt mdt L, @=OflpAlce™ m, n |

-B° t!'ng tLi€w chhiwwgn |~ b° ting blo v’
n€ ¢c W, chiQu d"y | .p blo v’ nh€e quy L

clorua[CI]= 0,6 kg/n.

-B° tlng t2nh LnEngi We&ng chdbd ting blo
ch” ng thbm ch® Qu W, yhdH@ b°DhHdHag &I ohai ¢
t2nh ntng t€©€hng . ng c¢c,a b° tlng theo T
d. ng.

-B° tlng nhi L cl di Wac ¢ dlo"bmt 1tgQlifigzao c | or
dao L. ng tE2x4pkgk’vo e ¢rghi m¥s.th2 nghi’
2PhUm Vvii vt'€'lng nghi °n c¢_ u

2L.Phdmnghi °n c¢c_ u

Nghi°n c¢. u bfrang bé'tbngon ht clouh®po trong ph
(1,224 kg/m’b sdn ph,_ kGt thtp®p° tinghdbfBph’ pc
d. mdiro c8cb°kJjt! nogbluc t Vi ht®padNamng bi Wn



-K/JJt cblu b° veAnmggobe Wne thh®pg do £n m, n h
d. ng theo thi/t | Kif dfvctlisgpa, snga ch_ a

-KJJt c¢cblu b° ting ¢t th®Bc | Km! mg it KkW:?
chi Qu d "y k9 ttthed PN 93462012

2.2. n'i t€ ng nghi®°n c_u

a) Shm bcdot 4lho®phng“enpoxy hai th nh phf¥f
kE€Em &) ;pol yurxeat mtm g( B)olwme ( X)

b) Bé tongn h i cloma 1,2;1,8va2,4g/m’cé6t 2 nht nbng spu, i h9

-n., c¢ch’” ng :WhOEMBOON W12¢M400) va V6 (M500);

-Chi Qu d~" vy b>30tseva®mm;[ o v’

Trong L -bé tdng 6 haml €° aogia0,6 kg/nt’, L. ch  nd €hmigm
ng m&c thM®0@.€ abl @B0win( yi Jt t &tD3OCI W10
jo6)L€e ¢ | bly | 7m mXu chuXn

3h nghoa khoa h ¢

a) KJt qul nghi°n ¢c_u theo cho§dhoblyh@&hn
squan h  phsauuthu, ¢ nhe€e

-Kh[ ntng blo, & bwiob3*ondg(&phtng shn) v,
[Cllttng t. 0,6 t.i?3blgd:m Inddt'hvet @hmdik g g
(71-80)%:; (57+60)%va (293 5) % s o Vv[ClIi=0,®ky/mt * Migc dngg k h T
bfo v ¢t th®p n°u tr°n ¢- thW ttng t|
thblm n€© ¢ c¢c_.a b° tilng t. W10 | °n W12 v°©
chiQu d"y b° tDhg BPo !l VYmm&Oothw@nhg®@®s K gi a
khing Y, nm¥% Igi[m do s, nhiromvd &r:ua haadad
h, i c hi ph2 |, n n°n ph€ehng 8n d%ng b° t
ch2nh cho ¢t th®p trong b° tlng khlng

-Kh[ nkng blo v ¢’ t thh®&p bc, a tsnkgn tphhe o
TCVN9436:2012 c ho -Zdap(¥7518 pmms Hni (1B 15 umys hn X
-(1500N 150) Omfe-vm c t th®p " n L nh, 2t
b°e tlng v° chiJm 1t tr ng t€hmgng rkdhi( &5

m ¢ nhi_m clorua, b° tlng ch" L-ng g-p



H

v c't th®p trong b° tlng nhi, m clorua
ch” L-ng vai tr, DblFo v h, trb° &g mh
mHn cho c¢c8c mii tr<€ ng v%ng biWn |7 shn
TCVN 9346:2012. Giél i §phé8png-chdWmkiemt x€
(crl° 1, & kig7 md%ng shn X kJt h°p v.(DWb° t
cao hhn ti°u chuXn TCVN 9346: 2012)

b) KJt qul nghi°n ¢ u hi u qul bTlo
tr3nh s a ch_a th ¢ tJ] cho c8c t<€hng gqua

-Th® i h4n s d_ng theo thi/Jt kJ s a ¢
Xu insgngtg v~ kh2 quyWn bi3n mhignpt dd\laig /jd -t
h® p btitunghuXn202CVN 9346:

-Th” ishUd_ ng theo thi/Jt médJ] o ra€ mhy, & hk
bi Wn Vic-t tNeaBm LkHtm d %X g /s hh’  pt 2breig naddgreap
O, W cao hhn ti°u chuXn TCVN 9346: 2012)

4h nghoa th, ¢ ti,kn

a) Gi[i phg8p d%ng shn E ph, ¢t th®p
2012 c¢c- thwW 8p d, ng chd «cblug bt §tbrigiga cC h
mii tr€ Wg Vignlg, (NaphX ksjtn h° p b° tilng t?2
(D, W cao hhn ti°u cduXeahXWECYNdIBHghRE & 23
ch_a, gia ¢~ kJJt cblu b° titng c¢c' 't th®p tr

b) n nh h€e ng Bt [¢blphEp tymwmg vc tk t h®p
LITm blo L, dy b° titng blo v’ theo TCVN
5n-ng g-p uygn &n a |

KJt qul nghi°n ¢c. u trong ph,ng th?2 ng
m, n sau (14632) ntm sn ae pdx ya (L, cdch” yn gl 7
h p b° ting theo ti°u chuXn TCVN 9436: 2
nhblt cho ¢t th®p trong b° ting kIJt cblu
th® i hdn s d, ng theo thi/Jt kJ 35 ntm.

6.Cac baibdoliengwan LJjn | udn 8n L« c¢c'ng b’



1.Phan Vin Ch<€ehng, PhUdm ViniNEhoadp chNgl
dAng ph_ _ng ph8p gia tXc LO© hghétdhnggai § ma
nhi Knm, mt Hp ch2 KHCN XSSN 18691566gtramg 33381/ 201 9,
2. Phanvtn Ch<€hng, PhU4m Vitn KiiSoca ns § nNng unyq o

m, n cXt béddgecoht rno nlg. 1« nvg” cd hoXruga t hontnH pk hcghe?
KHCN X©y d. nl§SNs18591566,aan4G52.

3. Chuong Phan \an, Khoan Pham Van, Thang Nguyen Nam fiMitigation of
Saltinduced Corrosion of Reinforcing Steel in Concrete using REoating
Technique, International Journal for Research in Applied Science & Engineering
Technology ISSN: 23219653, DOI: 10.22214,Volume 8 Issue VIl Aug 2020,
ppll461153.

4. ChuongPhan Van, KhoanPhamVan, ThangNguyenNam, fiA study on the
corrosion rate of rebar in concrete with different salinity and concrete cover
thickness. Proceedings oThe 3° InternationalConference on Sustaibdity in Civil
EngineeringNovember 2020, Ha Noi, Viet Nampp 6875, ISBN: 978604-76-2284
9.

7. K/ct, acbluudn §n
Ludn &n g " m c¢c8c n,i dung ch2nh nh€e sau:

Ch€ehnlg nlg w@@amghi °ncctuth®Pp virobggnhi_ m c
t 4i v¥%ng bi Wn

Ch€ehng 2. Vdt phBputhkz phokhnm

ChemnNghi °n ¢. u th2 nghi " m trong ph,ng k
nhi_ m cl orua cao

CheMnNjghi °n ¢ _suhrmbpfho, qulfc  t th®phtru® mud?
ki nhpthRhwnlg a8 nch n

KJt ludn v~° kiJn ngh’
T"i |i u tham khTlo
Ph, L. c

Ludincés6b [ n6gh3 nh veE vi20tL™i tlhi w_ tiham khlo
trén126t r an g gi bly kh"™ A4



CHhuNGTI NG QUANGHMEaNUCBGEO V' C T THEP T
Ba TDNG NHI wM CL ORWERNG AR dTN |

1.1.T3nh h3nh tremgth]i °gn ,c_ u
1.1.1. M KJtsngguh[i °n c¢c_ u

T. LFfu thJ kghe X1 & wbkn L® m Lk« tlL€®h®pnh
nhakhoeh ¢ tr°n thJ gi., i [8fWan ctt@m. bT8 & di [q
t3nh trYng BTCT ° qufn L[To Bermuda L€ c

thJj gi.i |'fn th_ 11. KJt qul cho thbly h
i " u nhTuyn miln®in pnfBol dym”™ cho LJn th’ i L

chblt 1€ ng ctng tr3nh vXn ° trUng th§gi t
Fukute[74 L « nghi°n ¢ u t |~ tn m,n v~ L

trong BT ch u t8c L, ng c.,a mti tr€ ng t|
Le ¢ t&c [8flinghOCsuki u ph&§t tri Wnnt@gc mX
ntm, 20 nt&tm. T8c gi [ L« nghi°n c¢. u [nh
b3ng c8ch s d_ng c8c chblt k/Jt d2nh khB§8c¢
Xi mkng pooc | tng tXM pnogoct rl tnn g hcee@€ nSgO L |
XMpoocl tng nhi 't trung b3nh, XM " Ix,i amen
al umi n. T | N/ X I 0,52 v™ 0,55. Tron
40, 70mmH”" m | € necg ac IBTr utahay L i b33ng c8&ch t
KJt qurf aoghill€ ¢ HinhM, hi heotkt®nt8&8c gi [ c
m, n sau 5 ntm, 10 ntmkth” ctribltm, nnoh | “n hrésitg «
d, ng n€ ¢ biWn c¢c- chiQu sO©u ¢+tlna n,r

=)

°nl ,tnh ar

5 years 10 years 20 years S years 10 years 20 years
Cormoded area (%) cmwd;faum ounad:uma?ﬂ; Corroded ar r
DI OO ¢ P DD QDO D

=
=32

|
N
-

i

3

Ed

*
=

W Red Rust

) =3 Black Rust
1

HPC

T BT EEETELT EEE T Sh
= £

w
s
— w
L

L SRR St SR S e =

4-I=em:m:m!§§

| 7 e———— | Cem. : Kind of Cement

. ! F CPFC: Ordinary Portland Cement, HPC: High Early Strength Cement
L L] ] [— MHC: Moderate Heat Cement, BFS: Blast Furnace Slag Cament,
WMWY MiEIng Water (W Tap water, S Seawatar) ALC: Alumina Cement

Cov Concrete Cover {mm)

MHC |-

W= n€ ¢ sUch, S= n€ ¢ biWn, OPCs XMW poooc |l tmgt hiteg=r
XM pooc |ltng ¢c€ ng L, cao tu' i s. m ng’'y, MHC=XMXpon
cao thémS@ ALC= XM al umi n, Cov= chiQu d"y BT, Corrode
g” Len

Hinh1ltn m, n ¢ 't th®p theo th i giaf4v, i «
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Sau 20 ntm v¥%ng b’ tntthéplmQup x&tbltt rhii Wm
Len ngoUi tXM xBT Is;, odgagomg XM x xli kK mtag ti
ChiQu d"y I .p BT blo v c¢- [nh h€e ng I,
chi Qu d” "y mm thC® Is/Jn xaukblt hi n g° Len gil

Cactacdi A KHOrvaYormamine[ll§ L « nghi °n c¢. u tn m,
rrc quan trong BT sau 26 ntm phhi nhi

{

L" i CKD b=3yng c8ch s dporlapndtsh tInggYit hxd nrgt n
x" 1lo49i A, To49i B, | oYLk hC,m Xi€ mighrygl torr@cd
tr n n€e ¢ biWn NXI "n&5%ng” t559%. Ghi Qu d°

20, 40 va 70 mm. V' tr2z th’ nghi m phhi m¥Xu d°” i
KagoshimaH™" m | €  nlg, nc ImhBita sau 15 PRaktm t2i L gm’
kmBT, sau 26 ntm th nghi nmkg/BT. cKAY &«
cho thbly" di n t2ch v¥%ng tn m, nttcng xu
mHt th®p v°™ m ¢ L, tkn m,n c¢c_,a BT tri, n v,
c%ng chiQu d'y BT blo v , mik' r,| @€nngn, ol
kh8c nhau t. ban Lfu v™ c¢chiQu d"y BT c¢

C8c t&8c gi [ Mohammeg¢lé4l «Hanngahdi a° nv “chawia njanj h
| € ng terloonrguaBT (t2nh the®, Xh%iv'l € ngygs5%it
tr, n v, i n€ c¢c bi Wmonlg/jmitin tm e ncg tt ht y®p
c.u I 0., 5Bh'vih OphMHBn h-a &Blalgn€e ¢ bi Wn n

Blnid.Th"nh phfn h-a h ¢ c¢c,a n€ c[l04bi Wn

Tr o n Th" nh phfn h-a, ppi
| € n pH
fiéng Na K Ca | Mg | Cl | SO | CO
1,022 7,77 | 9290 346 356 1167 | 17087 2378 110

Sau 15 ntm phhi mXu trong m?ti tr <€ ng
th®p ° v tr2 c¢c- chiQu d"y BT Ithblgoy uH0Q
bQ mHt ¢t th®p ° c¢c8c v tr2 | _ p BT brlo
s 1€ ng v~ LBétéagoah “krh 8 c€ mhgaoc.lhohrnuat h3 ¢
nhi Qu v/t I »m tn m,n v~ sO©u hhbh vBTqu§g t



Hinh 1.2.VJ]t | »m v~ L, S
chi Qu d"y |, smBSfabl
phhi mXu tr ong[l04%n g

T8c gi [ Nishid#adu& k£ mgtthggchhblt | € n
bJng cd§cnhg sx | cao (BFS) LW nghi®°n c¢_u

5

c't th®p khi BT s BdnmM®ly n€ c biWn nhon t
BIni@ Th " nh phfn h-a B€ d,_ bgWhrohHf@®3ngHHo°

Th” nh p h NaCl | MgClL.6H,O |NaSO, |CaCh |KCI |NaHCG

Kh' i | € 124,54 11,1 4,09 1,16 | 0,69 0,2

BFS L€ c40%a5y5 % H/h Wnktnege,h txi | N/ X =0,
t 9o ¢ L€ mngcak20@mm, 1@Manh th®p 013 L€ ¢
mm. MXu L€ ¢ gia t ¢ tn m_NaQlr o3n%, mthi
5°C,Lo tn m, blnghtehnlw®ph&p L.i  KJtt rqulp hedmo «
thay thJ] xi mkng b3ng BFS v,i h"m | € ng
th®p trong€RT btirWnn v _ i n

T&c gnatfv "Kac K [TGhL e nghih®nscvi hiblm m, n ¢’
trong BT. Bétongl € ¢ chJ tUo t. nk m bewWngsre!l o8B
kg/m>. Trong nghi°n ¢c_u n"y, xi mkng xX'€ c
lbcaa KJJt qul nghh °n&lm toh ahBTtheblyd, ng n+€
OPC+50% GGBFS1a3,3x1m/ sec, trong khi L- s d,r
n€ c¢c biWn+CN v™ n€ ¢ biWn+CN+SF ths3 h’
ng. niQu n"y L€ ¢ gili th2ch qgbaQu?3nhi
ettrigite h3nh kim tYo ra trong h’ (ne,
tr Yc vi mt c,a L§ xi mt ngHthX3). L/Jn | " m gi



(a) Tap Water
Tap Water= n€ ¢ ng nt€ cSeba Wrart eQa nxd N+ S Fer 2
Hinh13. KJJt qul ch_ [@9 SEM mXu BT

VQ vbin LQ £tn m,n ¢t th®p, c8c t&c gi

epoxy v~ ¢t th®p th€ ng LW nghi®°n c¢c_u.

t"c ° LiQu ki n ch€eng 8&p v~ ° LiQu ki n tt

c t®pth h€ ng L« b tn m,n ho"n to"n, th

ch€©a b Hrhdad.m, n (

a, C't th®p b, Thép cac bon c, C't th®
Hinh14. KJt qul ki Wm tra tn m,  n79c t t h®

C&§c t8c gil clng chocgtngi Wiluv's n€_ag

clng tr3nh c¢c8ch Lblt |iQn h”"ng trtm km, I
gi fm chi pMghixOy«adtehmh to§n tr°n md h3n
BTCT, tu i th thti@n&/]J8mM00 nktm v, i 2

-Ph<€hmA: 8BT L€ ¢ chJ tYo b=ung n€ ¢ ng’
l °n chi Jjc thuyQn mang ra L[o;

-Ph€ehnB: 8T L€ ¢ chJ tUo n<€ ¢ biwn v~

KJt qul nghi°n c¢c. u cmhhHepriBr tsh®p-1dhmg c
so wh€hnAg 8n



Nghi°n ¢ u clng khuy/n ngh’ n°n s d,
cho ¢ tshtnh®ph_nhc€t th®p th€ nsg td e o tkhh@)
bon, th®tpakhthge g troh@pt hiE€endg hnmmgngc!l or
BT cao.

Do-Gyeum Kimv * ¢, [80pLafh c hi nnghi°nc ul, bQl@isau 1, 5, 10,
15, 20, 25 ivv, 30hBimtm <& nNg mlor %, 0, 01%

0,1%, 0,2% v~ 0,5% theo kh i | € ng c., a
200x200x300mm v, i t | N/ X |~ 0,62 v’' 0,56
ch/J tn m,n ¢t th®&p.1X/ntt mudh o ghhH iyl €§ mug
cloruak htng |, n hhn 0, 04% ch€a quan s8t t hl

ttng v, i hc8c | m€ul gene lhdhrnu &, 2 %.

Nh-m nghi°n c[58ngha°¥YicJuahbl ntng s
t 4o BT. MXu c8t bi Wn la@osd%nCr cc cblpc p hh'i mBI
C U g m mXu c8t s'ng, c8t biWn L« r a v
bay thay thJ] xi mLng. KJt qul nghi°n c¢c_ 1
bi Wns n/jJdi, ng tro bay th3 c¢- nkh[ antBrilfg dool ic |
h™ th ng |, r.,ng cblu tr¥%c, oo ULdo d.i-[ nh " kn
tn m,n ¢t th®p.

Nh-m t8c gi [ [B3Henmagihi Zmamcg u so s8nh
c.a BT s d. ng n€ ¢ biWn, c8t biWn, <c8§t
d® L« L€ ¢ s d,ng. C8c mXu BT L€ ¢ blo
blflo d€© ng trong Li-Qm kneprmkibi@®ok®b eqg &l
v nh-m mXu ng©m ,890 2%.g K/Mptngg W[ cmg MNia° n ¢
ch " ng thbind_cnga nBE ¢cs bi Wn v~ c¢c8t bi Wn so
t €hng L€hng nhau. C8c mXu s d, ng c8t s
thi n L, ch ng thbm b3ung c8ch s d_ng pt

T8c gi [ J.MAL«Gomghalez c. u L8&nh gi 8 khT
th®p ¢, a chblt _ ¢ chJ] tn m,n ¢t th®p tr°
l o4i h° p chblt ¢ chJ tn m,n ¢t th®p kh:

d. ng n€ ¢ bMXMn w¥n ha®n ntgda.. t° | xi mbtng/
Il N/ X |7 0,4 v° 0,6: hUmil S@napBeovhdsdt  c
so Vv,i xi mkng; m i mXu v_a L€ ¢ LHt ha
th€ ng v° m t thanmXuh®® khthgogd»i C8, n
th®p BT trong th i gian 1000 ng y. KIJt ¢
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qul gi Im m c L, tn m,n t°t nhblt trong nl
2% NaNQl © hi " u qul[. CBatehblphosplatle gVviucn
trong vi ¢ blo v  bQ mHty cxX@m tnhh®&pp ovu ao
Trong trh€ mg @ rpgngBTcaorUa t h®p L« th3 Wi n
s d,.ng polngikhhngrhi u qul.
1.1.2.M, t Gmgtrint BTCT n h i clama cao

Theobdo cao[119 k h[ obas gt n hI[BTCTIhaimg n h[i Lt
Nagasakivan, t Y a,mabg°u cthicmacraloi dm m@mk[ ic d ¥>2Wa
t Yo BT. Trong s  L-, ng Nagasefli€ Lct nxgdyUkdu n
thg&§ng 8 LAbAmMthe868§ 10nhi ¢c- s-ng cao Vv~
trong qus§8 KA nQuFrkn[BFKY)§ tccalBlun gt B bly n®n |

MPa,h " m | €  nl&@g34kgmdBTu.a Chi Qu d"y |,  pt RO blo
mm LJ/JmmiMHoc d% blhig te€3no x©Oy mh@mgrh htnh' 6i
Li Wm hi  n t49i s, Hhenhh5).ng |~ khing LS&8ng K

-

Hinh15. Ng n hrli Ltng[l%ku Nagasakib

Nh-m t8c gi [[82M.« KlnwisWmokra c¢c8c <c!lng
Gi mkanji ma, Nhdt B[ln L[Egc «®y kJingchlu m
L€ ¢ coi nh€e I m t di s[n vin h-a, tuy
n g€ Hinh1.6).(

11



Hinh 1.6. Cing trGmhkanima 88 LI o

Cg&§c t,a nh” ch, yJJu L€ ¢ kiWm tra vQ
c,t v’ dfm. Ph€hng ph8&8p ki Wm t hamchiQug
clorual « L€ ¢ s d,ng.

KJt qul kiWm tra LQu c¢c- chung innndrholHc
s.i biWn LW I "m&«c't |i u, n€ ¢ biwn L€
s’ v trchokd Wiklycthh@pb m, nm_ ¢ thHc B# & ham
| € ngao(@@n3kg/mM), nguy°n nhondol €pc BX&bd B hiwiQ
daytrén60mm M, t s~ cblu ki n t,a nh” s 31 (
et th3 m c¢c L, £tn m nrkhdirdp. hhn so v, i ¢ bl

Q

Ctng tr3nh b k™ LTo Gunkanji mah+®@mg t
b [nh h€ ng blicadcdd H«d hyy dailQi Qu ki
g m k- s° 1, s° 2 v° s° 3. Trong L- Kk
[117. KJkhfaoals8&8t L€ea ra nhdn L nh nhi Qu |}
Lfu do s d,ng n€ ¢ biwn (hoHc s d, ng |
khi x©y d ng HB'm k€ nlpdm| bBffwatrong BT L€

(3,1+4,6 kg/m®, ¢ hilQup dB Ty(4®0f600 mm.

12



Q

Hinhl7. Ct'ng tr3nh b [k17 L[ o Gunkan
Bung c8ch x8c kKhoWch t8&8n, c8c t&c gi

t€ehng L i t°t L« c¢c- t8c d, ntg nrbdtnn ncglon is.
nhi Qu ntm d”"i t°n tYi. Rblnhtthnhc quaung §k”™
kh[oc-s8thW L§nmggiBY ¢hblt IFT€FMmubfo guah t
k/JJt cblu trong su’'t th i gian dHirhliMm  khtr

H' m | € ntgr cdngrB® ngay t. Lfu do s d,
trong nh_ ng ntmOKMWO rvi" QU 9¥ 0y "v! t3nh L«
k/JJt «cbbhgt v 'c | . p ph, BT do s, tn m,n c_, a
| . p BT mb hd&oicki Kishitani[8]] L « nghi °n c¢c_u s, Xu’  n
BTCT ° tr € Wa@sat h WohNAhaBl" m | € nlg€'cd ox &a L’

k ho[Mlgl53kg/m>. Tr <€ ng trunghhmcl & ankghoglaegma u
(2,97+3,92 kg/n’, nguy°n nh®n &tn m,n ¢t th®p Lf¢
s d, ng c8t biWn. KJJt qgul polgi T®8tc bu Wh«
| € ng clorua | . n, njju khtng c¢c- bi " n phtg
nhanh vkhichi@Qu d"y BT blo v m ng. Thdm
nh.ng v tr2 L« L€ ¢ tifJjn h” nh sn at kthly a
tiJJp t,c x[y ra sau m t v ntm.

Yamakaway © c §c [ Lrkg ph©n t2ch Ui~ m §lc€'ving tC
v b’ bong tr-c, ¢t th®Pkbnawavm, oahc, a
coh”"m | € mgof nkgiddlruado s Wd, ob€a§t hingay
tr2 tn m,n ¢t th®p, bong tr-c |, p BT b
h hn m2.0

T8&8c Rk AEmert[7] L« nghi °n c¢c_u c¢c8c t i i
c8c L[To t4Yi Ths8i B3nh D€ehng v~ nhdn t hbl
s d,.ng san h! v° n<€, ¢ biwn ° LT[drBiykinni
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H

th " ng, nh” ph&§t Li " n v" nh” c¢ch . Chi Qu
. ng | Mmm, 120ndm, 120mm, rblt tiJfc | "h knhin® ncg csl
trong BT. Tuy nhi°n, t8c gil[ L« so s8nh
thbly rng chi Qu d°"y BT ¢- [nh h€ rmham L §ng
| € ng bcalnorlufau g®©y r a. T&§c gi[ clng nhdn
BTCT khi nhi_m mHn t_. LFfu nJju h4n chJ L
thi clpp€ehny ph&p blo v ¢ 't th®ep L€ c =

BE§o c8o c¢c,a Vi n BT Nhdt B[fn vQ vbln L
nhi_ . m mHn (n€ ¢ bil0& I rcch ol B Tm wmld) uBLTBCATh L [
blflo c¢c&c LiQu ki n Lfy L., nh€e ch’  ng thbim

v , thi c¢ctng LTm blo th3 ¢c- thwW h4n ch]
Neville v Akatsuka troblg BFE€TcdHo ahing m
n°n gi. °~ trUng th8i kh! ho”"n to"n hoHc
kh, i mti,vdaH0G .ngn@&y | ° kJt ludn quan tr’

c u v"™ khlo s8t c¢c_.a c8c nh-m k: s€ thu, c

Rblt nhi®Om mgu L« th ¢ hi n v° Hamng t
| € ng trongBT u@do s’ d, ng vodt!| 6 i nnelcWBH bHW
BT v° T[rhah<€himogn m, n c t th®p.yH[Bu t binc
nh h€e ng lAWBKRCT, L &hQla€ thdn r, ng rMit tsr° n
cblu BT | " m vi ¢ ht'rmorge még octlitror@ouregy tch™ i g
khing hoHc 2t b tn m,n. Ctng tr3nh ng
(x©y d. ng ntm 19w2dav( LQEm Muyudeswz d,

ao

chJ/J tY®0,BThGT n nay Hkh8.c ., n t n t i (

o
G

a, Ng n hli Ltng b, nQn Murudeshy
Hinh18 C!ng tr3nh Ng n h[i Ltng FEJAntingt
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3

H th " ng |, r., ngcv [wih &KU NngrNgoanra, | & nB
S c- mHt ¢, a oxy v~ L, Xm trong BT |7

Fn no,'nt th®p hiJm khi x[y ra trong c¢c8c Vv
Xm, mHc d¥% c¢c8c y/JJu t° kh8c cho s, tn m,r

T-m Udi ,guf nghkihfm ts. & cing tr3nh BTC
h“m | € ng clorua cao doHs x®mnaghedpttbi W
nh€ng nJ/Jju b° tlng blo v c¢c- c¢hbls04160 ng
mm, c€ ng L, b°e tlng hay kh[ ntnthgicich ng
citng tr3nh hsw ydheeagh dt-h€ g ° napBti mh mch_  n
th ¢ ti.n c¢cfn L€ ¢ quan t©m nghi°n c¢_u |
b° t'ng.v¥»ng bi Wn

1.2.T3nh h3nh tndgihiVin tc_Niam

Vi 't Nam c- tr°n 3200 km b’ bi Wn, nhi
Nam t4Yi tfng-n€, c mihH, (t1ZnMMot3LeM)i om cl o
ch a 1€ ng mu%ikh’ in I(®,1d)0., 2Bbr°n c§c st
th,y triQu | °n xoOns0r60dm. Kk N§ ngoOw, ¢ onntsil
kh2z quyWn @©406mdgmhtsiicalo km gfH®yb'th m, n Kk
ting ¢t th®p x©y .d. \h¥gn gc Sbcihwnb iWVn tt . Na nB Oc
nQn nhi t trun b3 ndm tth&mngg 27 iN c2 a kh't
75% v | . n hbnt!l trhg®pbh*ortot ng b° &£n m, n cao
th®p trong b° tlng tUi ©k8ckm¥png kh2 kthe ur
2°C, L, Xm thkc€TCVN 2Z6%2902(6]. C8&c t nh ph2a Nam
nhil’’t mi tr<€ ng, n ng L, mu i kh#néngquy Wi
m ¢ L, tn m,n kh2 quyWn biWn Li v,i b°
to"n |l «nh th” Vi t Nam.

1.21. M KJtsngguh[i °n c_ u
B8o c8o[18LrgnigAhi °n c_ th” [fn H €h Ergmygét ©_r a

& 0,015%, 0,2 6 %, 0,06% t€ehng _ ng v, i c 8t bi Wn
nh€ c8t La, n & . ENinQuedpd y BT bLO&mMmM 20, iv "3
| oYi c8t C a H. i: c8E=EO0nhR26mM) MHo S hTm I €

pha thém 0,15% NaCl, ma&c BTh2 nghi m M150, M20n0, €M@
cloruat rong BT khol[ng?3®n/ju 0s, 9 d, jmng 1c 8t kcgh €m
nghi m tn m,n |~ mt i tr€ ng n€e c¢c t nhi
200. Ph€ehng ph8p nghhgn KJu [eAignmblt ° kh
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t"n thblt kh i 1€ ng ¢t th®p do tn m,n

0,15%NaCl | ., n hhn so v,i BT d¥ng c8t L« r
ttng chiQu d"y |.p BT bFe v tth3 m c L,

Khi nghi °In€ cngu hhi“cni blg udamxinithh V]t £ h]Jjn ¢~ t
t h®p trong30BTk, ntgdd °qi [c. w’ ' tt" ¢ hilBp Hmr omgn
n€ ¢ chiJjt xi mkth'gm cl-€ thng, bc' | BR/u¥asbl9, €. L

1,2;2,4va6kg/Mb ng c¢&§ch tr, n mu i v o trong m!
m. n ¢ t th®p t49 th™ i Li Whio,n 1c, u3,c héo,
hi  n t c L, tn m,n t4Yi th™ i Li WnooD3,t hS§&r
0,004, 0,018nm/ nt m. Khi s d. ng ph€hng phs8p gi

chuXn NT Build 356 L« cho kJt gelngh mgc
5, 5, 4 ng'y. B3ng ph€ehng ph8p chu k8 Kk
tdi th i LiWm 3 thg8ng t€hng _ng |~ 0,00
sbly gia t ¢ xublt 4h5 "cnhut "ke8 Lvt €hntg ne00ilg |L'n
0,02: 0,025 mm/ ntm. KIJtL «gux[§cngthinhn Lc€ uc
hi u qul _c¢c chJ £tn m,n c]/NOJh®p 2c., a canb

Nghi °f 186l s d,. ng shn Epoxy L€ ¢ bil
| i °n qgua+®iolvdmnefe®Onvo’ p h tr°n ¢t th®p L

H

nhi ,  m mimhlh h€hi Qu d"y |, p v, a blfo v | -

H

Li " n ¢ ¢ | "mivi ¢c I~ 12,25 cm

Epo\‘\l

SN i

@ = 6mm

50 mm

75 mm

100 mm

Epoxy
Hinh19. Cblu t 4o mXu v_a ¢ 't th®p nt
Mu" i NaCl L€ ¢ t mtmppacl b &, 3% vam,5% i
tr ' ng | € ng Xi mbtng) LW m! ph, ng s, nhi,
h® " p c¢c&8c hUt nano L i v.,i kh[ ntng ch’  ng
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nghi°n c¢c.u b3bng ph€hng phg&p L€ ng cong |
c6oh" m | € n0g, 3c%,orsuaau 56 ng 'y ngO©m trong c
t hbly p praneFe®O;L « gi Im d, ng tn m,n c¢c_,a c¢ t
| Fn v 2,5, p fpragwsilicakhihim | € ng omlgorvya X i
| © 0, 5Ket vi"mg c8&c hUt nano v~ o chblt nQn
ch " ng £tn m,n c¢c_,a | ,p ph, epoxy cho ¢t
th®p thing qua c¢c8c h4dt nano ° LiWm ti/]p

Nghi°n c¢c. u chJ] tYo tvn m,nng cda nnxgi cnhibithr.
v, a, BT ch ng tn m,n d%ng HAbLagt m2inghic
m,n th®p CT3 trong m'i tr€ ng n€ c¢c chil
N/X=0,45, X=430kg, N=193,5it H" m | € ntg€tcn go r unagBTiarn8x g 1 n
1,42,32% g b=3ung c¢c8ch tr, n th°m mu i. C8c t 8§
tr° ph©n ¢, ¢ the69tito thaoXii,K ASAMmMGn t h
cho thwblyi Im¥Xu khing nhi_ m mHn th3 sau 7
trng th&i th, L, ng k™ mkh®€ngyosz L emnean, n;
kg/m*t h3 tr4ng ths§8i bFfo to"n th, L, ng t€hn
thg8i thhS8L vng vb' gmug8 tr3nh tn m, n til]lp
theo th” i gian.

Nghi °f9lc« us d,ng CKD |~ xi mkng PC4C
d2nh b3ng t | dhd mgt rxt m 1y 2 rchiot, h & e fok rbeaj
s’ d,ng Jh,phCa@N@ si°u dTo. C- B8 " mhl ® mj
clorualad 0,35kg/m®BT, nh-m s d, ng hi® ¢ €b in@dichlo©
kg/mBT, nh-m s d, ngh nre lc€ bridp/askgrdiBIumLN. U o
nQ t i L« s’ d, ng®mE hn3lrepmk ¥y, sthAo STMAt t x
A775, chi Qu dmny; BtThabnMh o 't 3s' i composite
chu k®8hikKimt (8 ng” "y blo%d€ mgO©mhn€tc Lhi V8n
ng"y, 1 chu k8 15 ng”"y) BRnL®d1Léchm k&
th®p theo ASTM C786 v ph8§8§ mXu LW quan
l udn:

-Nhémecéh “ m | € dagBdkgim®BrTya t h® i gian Li ' n t|
mon (350mV) x@ByM0c¢ lau k 8;

-Nhémecéh " m | € n@3,16kh/mBTAa th' i gian Li  n
En m350m\) x@xyOceclhlu k 8;
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-Khi ph8 mXu: kh'ng thbly v/t n_t tr°n
m,n tr°n tblt c¢c[ thanh th®p, bQ mHt t h®]

Khéong quan sat hbly hi " n t<€ ng tn m, n, bong ¢t
composite.

o

Nghi °BJlecx wchfimtBBHBCH v dfm BT c¢c t s i

bi Wn, v, i th" nh phfn cblp prhm.i @306 cc Hx h
cHp BTCT v° 3 cHp GFRP) L€ ¢ gia tT[i L Hui
hai chJ L, |, chlJ] L, g ©m hdlh 3Lm tkrhdn g€, n€, c
mang ra th2 nghi m u" n LW L8nh gi & kh[ 1
v: ¢t GFRP. n'i wv,i th®p c,a dfm<eh u t

3

th3 LQu xublt hi n st fntmgenEdOf mt f®p t Ui

Hinh1.10.C"t t h®p sau kHh3 L€ ¢ ph

1.22.M, t s° cBTEHn h ir lamuh cao

KJt qul khlo s8t c¢c8c c¢ctng tr3nh th, c
Cing ngh  Xoy[6d, 1&2f cthfp, ¢ htbly m_ t s° ¢l ng
Clhcao t. ban Lfu do s d. ng %t clbW “tnrhin mt
téng.

B8o ¢c80o khlo s8t c¢ctng tr3®nh khu tdp t
Qulng [Micthto thbly, c¢c*ng tr3nh L€ ¢ thi ¢
d. ng thg8NgmoOAL®LI87 (sau 10 ntm x©y d ng)
Xu'  ng cblp nghi°m tr > ng. H m | € ng cloru:
kgmBT do c'ng tr3nh L« s d,ng c8t nhi_ . m
tr. n BT, chiQu d"y fimop36BT B[ @ w_a tr §t
| € ng clorua cad ., OhhmmnlP®BT)0g kipg€mm ¢! L, ch
quy L i 28 ng’'y MP@t IDo [crhgea( L&H20)ng L €

18



m. n n°n m t s cblu kihémmlt $° d&HKu hkingnn

5

BT bl[fo v tr°n 50 mm th3 ¢t th®p ch" b’

B8o c8o0o khlo s8t ctng tr3nh [Blchb Vv heblyg
ctng tr3nh L€ ¢ ho"n th” nh 1990 v~ L €a
I« ph8&t hi n thbly dbl®phl " m h€t hBiigbhibevt
dfm, ¢, t. H" m | € ng Ekg/mdr ularicd aboi ~lt, ntgr otn g
L' n"y dao L) n@g&§¢6m7r kbi mm mHNn nT ¥nc-
trong c8t v~ n€ c¢c tr, n tBTBT rmci-Quh Lmc € inc
hhn 3%ckaq/gmg-p phfn tktng t ‘ovaodron§ BTt Théon h  k
kJt qul khl[o s8&8t, m t s c¢cblu ki n nh€e c¢
dao L ngnm(5&@¥0Nng L. ch WMPa@®nmhic um gmhtbn nd
I ng trong khoPogt (Lh®pog. 8hHkg/ mn_t BT
ph&p blo v c¢ch' ng £tn m,n. Ch"™ ¢+ m t s’
X i mbLng m8c cao, n°n trong gqus8eda rk¥ nhtrkhr
hoHc m i c¢ch, m g . Nh€ vdy |.p granito L
XO©m nhdp *xy Vv~ hhi n€ ¢c v'o trong BT |~

KJt qul ngkhfmte®t <c¢cing tr3nh BTCT
nhi_ maamdch o ttrhdblyg gi ant BDEGEINt t t ®P trong &
m, n rblt nHng, kJt c¢cblu b° tlng c¢c t th®p
(1025 nt me,h€ea LYt 1/ 2 th™ i h Untchistheo TCVM gt |
55742018 Nguyénim ©n <c¢_, a s h€ h, ng nhanh [B],y L%
[7,[41[35 c h . orfpa

-Vi°t Nam 8p d,ng ti°u chuXn thil/]t kI
thi Jt kJ c¢c.a Li°n Xt ¢l ph% h°p v.i kh2

bi Wn L€ ¢ &§p d,ng t€hng t., nh€e mti tr€
v ¢t th®p rblt nh15mngfm, c., t 20 mm, s r

-Ngu”“ n xi mkng sJun cl-" “POBI0 tv NaPiC Bk3h0i nl
k] th€ ng L€ ¢ chM300 nch nmgs ct ht°hnblpt M2 0c0! n g
chblt 1€ ng b° ttng blo v ¢t th®p khtn
L @23 MPal i v. i m8&c M200 \VM30Q 23 &h3)QuMRIA
v c't th®p c¢c- thy2immo L, ng trong kholr

Tr€e ¢ t3nh h3nh kJt c¢cblu b° tlng c¢c 't 1
vdy, ntm 1999 Vi n Khoal® € B!ngH@NhV X
d. ng tdhi @o hi  rm nl @ tu ik hmoph in[BByv tc bip, 8§n KkhT
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[36ntm 2003. KJt qul ¢, a hai @!ng tcr8cnhng
c_ u t[6,g, . [35 L« tTm ¥phov's L€ ¢ B, XOy d ng
hanh thanh TCXDVN 327:2004 (nay 1a TCVN 9346:20I2). L - t. i nay,
ting ¢t th®p b tnnhw na dgoi ad §rclk ontdgilGrO e, T
re ¢ gim Li L&ng kW

Hi " n nay, c8c «g&tngbitWe,nhn® ¢ dhinwWn LW |
clorua45+5kgM) cho kJt cblu b° tilng c t t.h®p
Tuynhién,b® t*ng nhi,  m clorua cao vXn c- t h
thw | " :

-Khi kJt cblu trbngh®!h, hg€dogthi Wnn h
KN FnfFu cfn L@ U Pshfan cbh, a kg o blu I(%ia ut rkdi
ting h€© h,ng) v¥n c¢c.,n h " m | € ogual brnag

ting v° kh2z quyWnmxi©ms aldlphil "sn &@°ch *agc|
nhanh k/Jt c¢cblu b° tlng c¢c 't th®p b suy gil

-Khi chiQu d"y |, p thoHc?! kdh! mQo tthedV Kk
TCVN 9346: 201228, c | or ua t . k h 2 quyWn bi Wn, n e,
v%ng cdnbnchitcloiac @p sau th' it ugi amhntghdin/hte o
kB kt cblu cl teghdlc k#hi mFdn tng L€ ¢ chl
y°u cfu k: thudt cho ri°ng ch¥Yng nh€eng |
06kgni( V2 d, : 400xOdi(ENm®AN2P11)[43; t. n<€ ¢ tr ., n
(TCVN 4506: 2012); t. c¢c§t 700 x 0,05 (
(TCVN 7570: 2006) 2 tI""nng cchongt hf ,i0 4g ikagn/ nb °
clorua g©y ph8 hoUi m nggthhed, K nhi fi [ kJ

Hi " n trYng tr°n L,i h,i c¢cfFn ¢c- c8c ng

b°e ttng gi.  tlLel @8t h'hh, ggap phfn n©ng ca
b°e tlngx@y tmtih®p" " ns vai cch_taHi tv ¥mgn bi Wn

1.3. ng d,_ ng shn ph, blfo v’ ch " ng £tn m,n oc

Ctng tr3*nh Lfu ti°n 8p d, ng shn ph, (
hi n khi XxX©y d, ng cfu Wets Cons[BRh[88.c ken
nJn ntm 1977, tYYi M: c¢c- 17 bang tiJjn h°~
v ¢t th®p. Theo kJt qul so srBhBOchoi u
cong trinh BTCTcd u™ it htihjt kJ 50 ntm th3 shn ph,
soiv,.c8c phe€edhangnip®8lp° ktht ng brJ/nlhygnhk  poel
cao, |, p m 64, [1t%h ng t hblm
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Nbkm 1980, S Giao thtnlB: VHe ELRi ©8egd

ting ° v nh Yaquina tiJlp gi8&8p v.i cFu t
Oregon Hinh1.11, Hinh1.12)[55.S8u dfm L€ ¢ bdt v2t v o
LW blfo v c¢fu t"u ° v tr2 th_,y triQu I
mm Vv, i b°"n thanh th®p d ¢ v~ Lai be c

bétong41,4MPE€ ¢ th nghi m 18 ntm. Nghi°n c
m, n c nond® 8&d dfFm blung ph€ehng ph&p hi wu
dfFm L€ ¢ phg§8 v. LW quan s8t trUng t h§i

ph, ¢t th®p c¢c- t-BW mMEom ¢vr okgt méblutlt Fn n4

Hinh111.T ng thW vQ ¢ Hinhll2Dfm b° tlng
c.a b° ting ° v’ chon tr,_, va °

C8c k/Jt qul nghi°n c¢c. . u tdondndh¥%vg ol in@
nghi m gia t ¢, c8c mXm mmtll«rgg c’ kit @
L€ ¢ blo v shn ph, t {9].Tc h@a nc -1 98BElu LH]Jin
cicmXu bev m:ngs | oYik ht§c®pn hsatunnlk@eiccg in g,© ml
kht 6 gi° tU4i c¢clfng Kashi mda<€ SashhidmphhBn
g mXuh®p trfn [03,[76. ho" " n to " n

Mt s° kJJt qul nghi°n ¢c. u khs8c t4i Au
mXu th®p c¢c- shn ph_, ngay c¢cl khi C - k hu
ttng kh[ ntng ch  ng tn m,n vl °m mehi Qlan | ¢
khuyt/Jtch d kht*ng | an[Ma to" " n b, thanh t heg

T ntm 1998 LJ/JJn ntm 2004 t Ui M: cTng
ch”"ng £tn m,n c¢c,a c8c clngnhr hghorcl¥8a c ao
Theo,klhf ntng ch " ng £tn m,n cho ¢t th®p

Tuy nhi°n, nlgi twm aquh @b, thu, ¢ | oUi s hn
sdch bQ mHt th®p tr<€ ¢ khi shn v~™ s’ Li
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shn ph, b’ Ekn m, n tYi c8c Ls Wnmhed fpuh_ t hkaG

nhblt. M ng &hoydtngdhhit@®@a khl[60nktng b~ L

Clear va Sohanghpurwa[®5 L « nghi °n c¢. u LHc t2nh
thi3ng v° u' ' n cong L€ ¢ gia ¢~ b3ng |, .p
mt nh, . KJt qul nghi®°n ¢.u ch" ra r3ung
gi uup cli thi n kh[ ndawyrg ch ng £tn m,n do

Clear[64],[66)t r ong Ch+<€hng tr3nh Nghi®°n-c_u
SHRP) ntlmw 1M@PRtinchn ter Wng ¢t th®p L€ ¢ ph
C - hm 1€ ng clorua cao Vv~ thbtgépkhBagg ¢’
ph,, tuy nhi°n nJu | _ p ph, b h€ h, ng d
b°n d€ i |, p m ng b tn m,n th3 tu i th
thay v3 hhn 40 Nygthm °mh€ lu« cd ngt 2crhh't rtah Gopu,
thi ctng v ph€ehng ph8p ki Wm so8&t <chblt |

Nghi ° 10kl w s d -SiDgva NameFeO; v " 0 nh a e p o x
th"nh phfn LW blo v ¢t th®p trong b°®
epoxy n"y | "m gilm d,ng £tn m,n c_, a thO®r
| € ng xi mkng

Sadegh PouAli [92] L « nghi °n c.u S d, ng s
epoxy/polyaniline camphorsulfonate (epoxy /PAND S A) LW blo V' c’
mii tr€ ng b° (HhME)xdnow dh@hncg oph&p Lo
Li n tr 't kh8Blhgch&KJ/Jt hbly sau 1CShA mc: . bh s hr
bfo v c¢ch ng £tn m,n cho ¢c.t th®p t t hhr

Epoxy 4
Bé
mat
tiép
xuc

150 mm

s

Hinh 113 MXu th2 nghi m ¢ €CSA[®pP shn ej

Nghi °fl13kb [uo v’ ch " ng £tn m,n cho ¢t t

| € ng b° ting, ttng chi Qbhydsynh°vtiocgclhl
kh, i m?t | tr€ ng £tn m,n b33xng bi n ph&p s
t " ¢c kh?! Xm trong 2 ntm c¢c- mdt L, d, ng
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epoxy Vv~ ¢+ hi u qul blo v ch gttt h®p

trong mti .tr€ ng clorua
T8c [HiLlk nghiu°rs” d_ng c8c |l oUi shn | -t
L- c¢c- epoxy gi "u kE&m, epoxy polyamit, p

thanh ¢t th®p LW kh[o s8t [nh h€ ng c,
th®p trong b° tct nug.c hko/Jtr Rgnugl | n gph ip°hn, pol y
gi "u kKE&Em nJfju khtng b h€e h,ng |~ c¢c8c I|o
th®p trong b° t'ng trong mti tr<€ ng 3, 50¢

K. Saravanaj77]lL « nghi °n ¢_u hi u qul ¢, a sh
polyaniline qu®t | °n ¢t th®p tr°n c8c
trong mti tr€ ng NaCl 3, §¥hidBrkd]t t dgout
thbly ¢€ ng L, d,ng Li ' n Lo L€ ¢ tktng th
epoxy polyanilinevttm®yd nngdg BT sauPlngaw b it J
v 30 ng"y, c¢c€ ng L, d,ng LKJtnh dolLe ¢
ttyblk h[blhdolg" ng £tn m,n c¢c,a shn epoxy pol
ki " n gia t ¢

Hinh .14 MXu BTCT v° tIW34 nghi m gi a

TYi Vi, tviNaem nghi °n ¢_ u c&8c qu§ tr3nh
c t tofg®p ting L« L€ ¢ nghi°n ¢ u t_. nh_
ntm M0 n KHCN D«®ghid® mgc. u nvg dhoagt v 'so
ctng tr3nh180 nh_ ng nt&tm

KJt qul nghAhiS?nnébng ®¥ta PhY% v ¢, ng s,
epoxy bi/Jn t2nh c- khl[ ntng ch  ng &tn m

h€ ng L/Jn | ¢ b8m d2n&. riomg brfghil°nng o "u
d.ng 2 lo4i shn L- | " epoxy Vv~ epoxy bi
t2nh | ° | "m ttng L, dTo c¢c_, a s hnkhedic" npgh_ Ic

nh€ ¢ LiWm c,a | o®Bi[ns3maB[mlgy. KJt qul tr°

23



BInm@T2nh chblt ch | T c, atihfRH epoxy v
Ch™ ti°u th? Shn epd Shn epoxy
Th™ i gian kht b 1,5 2
Th™ i ¢gi @& " khto" 7 7
n, va Ldp 30 KG.cm 50KG.cm
n., u' n, mm 2 1
n, bQn m" ng ph,
-Trong dung d c¢ch Khtng h Khtng h,
-Trong dung d c¢clf Khtng h Khing h,
Bl nlghC€ ngbaid2 nh kJt gi._. a {259 ting v~
LoUi mXu C€ n gbanidinh, MPa
C't th®ep (Khinghst 2,819
C't th®p shn epoy 2,861
C°'t th®p shn epoy 2,682
C't th®p shn sili 2,587
C't th®p shn xi 1 2,389
C't th®p shn xi 1 2,209
C't th®p shn bi t 1,692
C't ¢Hm®pcao su Vv, 2,786
T8&8c [2f|iLlx chJ tYo 90 mXu shn tr ¢ til]lp
tong blfocw viI,E i t_i: c8c nhdn x®t sau
-C°"t th®p shn b33ng shn epoxy VvV~ epoxy
trong ph,ng th2 nghi m, 20 ng"y L°m tro
M t s mXu phhi trong Li Qudnkhi v tVI nnghiT’
ntm ¢t th®p clng ch€a b tn m, n,
-Shn silicat b, t mu k€Em I " m gi[m L, k
n°n s d,ng LW shn ¢t th®p b° tlng.
-C"t th®p shn xi mbtng+ chblt c chJ] ch’
d" bldCl 3%.
-C"t th®p shn bi tum cao su, cao su Vv,
mUnh v~ LQu b’ p h 8 rhgnyg, bd°o tLt-n gk h1Tnhgz bnQ@n
m " ng shn LQu b bong tr-c, c¢c' 't th®p b
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T8&c [A]il[« s d.ng m <t s 1lo4i shn ch’'n
ph€hng ph&8p mblt kh i 1€ ng. MXu nghi °n
c8§t, s d._.ng n€ ¢ m8§y v.,i t 1" X/ C=0,5
2% KJJt qul nBhmM&n c_ u trong

Bl nd.T ¢ L, tkn m,n th®p tr,n trong mXu

5

MXu ¢t th®p v/l T"¢c L, tn m,nl C€ ng
c8§c chu %8, | bamdinh

30 chy 100 ch gclT,”Mia B
MXu ¢t t m®p Kk 0,047 0,233 68,4
MXu c¢c 't th®p s - - 51,6
MXu c't th®p s/ Nguy®°n| Nguy®n 52,9
MXu ¢t thep s (Tr. c (Tr. c 69,5

T8&8c [AiLlkk nghi°n c. u -ditdmng " sxidmmeimax y i
c't th®p LW th nghi m ch" ng £tn m,n cho
tr€ ng xO©m th, ¢ Oxh7@nx 1t4®Do mnr °cn8 cmXni” N s h
v.Gn, ngtn chHn s, X©m nhdp c¢c_, a c¢c8c t§8c

m, n. C€ ng L, b&m d2nh giBlanlg t th®p v~

5

B[ nl.C€ ngbanidinhgi _. a ¢t th®p v~ b° t

LoYi shn | C€ ngb8m d2n
c’'t th®p v~

MXu L i ch._ ng 3,58
Shn elptonx y 4,25
Shn bxiit umkt ng 2,95

Vi ' n KHCN X©y d ng B«pslymengshbhnepgor»
th®p trong qu8 tr3nh s a c¢h_nah“chkhn8gc ht nL °
Nh* LiQu khiWn kh i 3+4 nhi t Li, ntU€nmgg
Cao L3ngmThanhgéa Nh~" kh&ch 21 n” shn.v.vé.

Nh€e vdy, trong LiQu ki n v¥%ng bi Wn Vi
c_.u _ng d,ng shn blo v’ ch " ng £tn m, n chi
gul nghi °n ¢c. u che€ea c¢- L. h' th ng, c h<€
t2nh nbhgg BhntpPph, c¢c 't th®p kJt h  p b° t
ch%ng, ch€a L8nh gi &8 LFfy L. hi u qul bTlc
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H

vdy, vbin ILQ bl[o v ch " ng £tn m,n cho c¢ 't

5
H

sung v~ tén' n t hi n
1.4.Chc htjmonvak h [ m{mg v’  tongtBTY %®@g bi Wn
Ch chJ] tn mthéptrand BIv g €kit Wn€ ¢ L Q cdp t
ctng tr3nh nghi °n [t9 345885 ad0¢dgheoL™ , nd o Qiu K€
c't th®p trong b° tilng b tn m,n | " : (i
i)c- L, ' xy v° n€ c¢c tiJJp cdn bQ mHt c t
Trong LiQu ki n b3nh th+€ ng, nguy°n t
prttitn. Nh@ng doglo"dg lcithg c¢c.,n 2 Li n t°

5

hokc 3 Li ' n t . Trong BT, s tFecre’. caew t7
ionFé" (st ¥Haspt @) rbt hoUt L ng b i v3
thg&i " n LTmdondam, il ftur. Yng *thayFé' c hoBHh WLt hgn
m t v'i phlfn _ng h-a h ¢, phlfn _ng n"y

clng c- thW gO©y n°n tn m,n,clt ptm®mg Kb
th” nh v~ rblta "dio Ic-nhm*ihHmr @ . ng pH cao (Kk
h/jt*cheuyWn h-a % h"knhhi dtingv . Fe s, c- mHt c
nhblt L "nh n"o L- th3 |, p m'ng oxIlt th,_, |

phg8 h,y. Qug§g fr3mh nTyb&nNgt cWclLeh[n ng
-TY9i an"t, sdt gili ph-ng Li n t LWt
Fe-2e- F&*
-C8c Li n t° t do di chuyWn sang V¥n(
t4o th"nh hyLr?®xin:
26 +H,0+1/2Q- 20H (1.1)

-Nh_. ng hylritxin n"y kJt h>p v,i sdt (I
20H + F&*- Fe(OH) (1.2
-Khi c- mHt n€e ¢ v~ ohxvya tshditn h Isldt h(ylLlr
2Fe(OH)} + 1/20, + H,O - 2Fe(OH}- Fe0s;+ 3H,O0 (1.3)

Khi phon t2ch tr°n k2nh hiWn vi Li n
m' ng th, L,  ng g mtc«(ldh, vyJwxllt exitt (3d
ch ng 19 £tn m,n clorua c¢c_,a oxIlt sdt (I

I ng khtng ngtn L€ ¢ tn m,n, n- gilm m
BT, b3md mhe L, th, LOm/gntkm k. hrt nlg” cO, m"
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th®p " s€n m, n nhanh [1985. Ngohii &/uc | "t pWpt 3n | 4

5

nhm~ khtng L€ ¢ m' ng th, L ng bao ph,

khtng ch”™ ¢- | . p oxltngtkhuly/itg tmt o rrf nc -

Hi " n t€ ng £tn m,n ¢t th®p x[ly ra khi
phg8 h_,y b°i m t trong hai LiQu ki n sau

-Do cacbonapHBIC agmcl®nQ mHt cc’ @ ihfw®m g
de. i gi i QuuytiiFn th®e®p ° tr(Yreg dt h ShHh t<h 1 (
chung qug§ tr3nh cacbonat h-a th+€ ng di.
c- ¢c€ ng L. n®n t. O 30 MPa, v~ chi Qu
ng4i ;

-Do x©m nhdpgrt€ nmt c- ion clo, "hmgHd, 6 dc

clorua tromlyg§ BA, cec_, ¢ hW khimemdg € m_g .nngn, r
thépTheo c8&c c!ng [37[BOGh nnggein‘gn nc_ nug L. co
thépk h o [ n g2+1t4) kg/iPBT,h o Hc %0k B5i | € ng b° tlng.
s. ¢ Lg8ng |l o ng4i L i v, i kJt cblucoBAMCT t
| € ng chgmyatcadfu th3 g m& L nglongalOg
| € ng BT.

N/JJu | ., p mng th, L. ng lun bQn wang t
khtng b tn khiBTcohTuny | reh incgmthtioncCFsugag§c L, ng
v o bQ mht ahipngh®mpmuuyVvjtctledtp kdh™mg th,_ L
| © khu v, ¢ khtng L€ c¢c blFo v v’' rblt d,
nén ion Cld , d"ng th©m nhdp qua khu v ¢ khuy
gia ph[n _ng tr, c tilJ]lp -ulgriahostamQuts8Ud rtdmhn

H

m, n th®p trong BT I " m t qu8§ tr3nh Li n
v'i phln Hmwgll®:-a h c (
-T Y an t, sdt phl[n _ neclorua:i lon c¢cl o th

Fe - 26 + 2CI- Fé*+2CI (1.4)

-Ph, ¢ ttahosdwéa khuJjch t8n ra ph2a ngo” |
t8c d,ng v,i n€ ¢ tYo th"nh sdt (l11) hyl

(FE*+2CI) + 2H,0 + 26- Fe(OH) + 2H" + 2CI (1.5)
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O, + HyO + 2e- = 20H

Fel* + 20H- — Fe{OH), Ferrous hydroxide
4&(0”)2 + 02 + 2H20 -, 4Fe(OH)2 Ferric hrdrOdee
2Fe(OH), ~ Fe,0; - H,0 + 2H,0 Hydrated ferric oxide (9)

Hinh115 |1 on c¢clorua ph8 h_,y |, pJ[6lf"ng th
Khi n” ng c” ng ocmaoClt hda s, fcdt" mit thdi Ly
c"ng |.n v' ¢"ng mahMQumgsih,_ ki mnofio®i IWpih'sn
cho n€ ¢ v™ oxy tiJlp cdn bQ mHt c¢c 't t h®
hydroxyt sdt | " m gilm.dfehomI/ad, aiqug ct rt3

(g°" sdt) c¢c- thw t2ch |, n gblp bg cl @@nh t hw
1.16).

[ I I I \ I \ |
0 | 2 3 4 5 6 7

Hinh116. ThW t2ch t<€hng L i c¢c_ 6 g v~ ¢

Khi m t LiWm tr°n ¢t th®p b £tn m
b ionJjj@gl t_c tbin ctng, do L- s . tn m,n
m t M npg oxIt bl[o v m i L€ ¢ h3nh th

Theo t8c 168, [ go@utttrisnh £tn m,n v~ ph§8 |
hai gi aiHntld®@” mhtai giai LoY9n |~ giai Lo
thép.
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Mirc dd pha hiy
-

A J

 Quatrinh ; Gi61 han pha hiy
thim cac chit xim thire

Ngudng Cl° gidn han

Ngudng Cl° gi thep
CO,. CI

Giai doan 0

A J

. Giai doan phat trién gi :
e p. Thoigian

Tubi tho céne trinh

Hinh117 Sh:LtT mqus§ tr3nh t£tn m[0gph§ h,.

Gi ai llounthv:i k8 t2ch t,_, LiQu ki n LW
g i | ° giai LoYn _), L i wv_.i BT s d_ng
de. i 0%6tkg/ m€ ng mu i l<KOHpongcB®aclLn qgby

mangt h, L, ng v~ phli c¢cfn m t kholng th" i
ng€. ng goO©y tn m, n?3(%hollinQu 1ki2d8d, @t ik gt me
ttng), t_c L, s. c ph§8 v _ m n abdhihi Qu ndy™
blfo v  tkteiond il bitdhhawXoh°> t 1még ronay b «a 2 n
coh"m |1 € ng clorua crapb t hr3vstt§raognagh ©ni axi © nl’ o
LUt nlyhAgntng xuy°n tFEQFAe@®;vm ndot ha It §rog
b, tr°n héPsantitt K it di an ngdn khi L€a ct?
n°n phfn | _ . n th" i gian trong tu i t h’ t |
ting b nhi_n clorua cao

giai LoYn n"y c¢- 2 v tr2 x[yénga ph
gua m, t s khuylUltpGftd@hncg a 8" nvg it hs, it s €
t4o0 r,a FeCl v~ k m theo L- L pH trong
phl'n ng an't, L7 ng th i ° v%ng kh8§c xT
(Hinh 1.18).
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Cl H,0
pH>125 ’ o / / Mang thu déng

/

pH=5

//( s

Hinh1.18. Sh L m: t[ qu§ tr3W§ c "t th

Giai Loun ph§trohgi @hag=LoA®pnitgn c8Bc s

L ng tr° 1 4i v, i c¢c8c anion kh8c trong m
khl[ ntng bao b ¢ gqguanh ¢t th®p. T nh

theo |I€© ng mu i L« ¢c- trong BT v~™ L, c§&
ra ,nPug BT c.,n t t v~ Kkhiguggnh cnhi trh ®mHr
cotacd, ng blFfo v ¢t th®p kh'ng LW nkhi" i t
BT ¢- h"m | € ng clorua | . n th3 1% n"y

c't nthd®p <c8ch kh8c, c¢c&8c ion? Bla@HtLHF [ a
phXm tn m,n s&?3thtayn [l€@ nmoRa®lhqug ng<€ ng

m, n 2lcch tt, tr°n bQ mHt c¢c 't th®p tdiXmg Lt]nc
qus8 tr3nh ph8&8 h_,y ¢t th®p.

Trong gl itW t Jo,varHO ¢ hatmh®@p,aVvVQ@ i oaii fp
nh©n E£tn m, n, i on clo kh'ng thami gpacdno

tr2 khuyJt tdt tr°n m'ng th, L.  ng, h,a
khhi m"o cho c¢c8c ph[n . ng h-a h ¢ c¢c- tt
phfn ng h-a h c, th]jonhtphfn mhaimdwy Hai, vt
s€ khing x[y ra phlfn _ ng h-a HMtag Lh-4n Terl
re ¢ s, choOcHBImo&c c¢c[ hai th3 c¢- thw I
tr3nh h3®nh th"nh g th®p.

Nh€ vdy, d a tr°n c¢ch s mngha°mph§nu_ a
th"nh g th®p v° LiQu ki n phln _ng (mr
gifm thiWu £ thxm®pt b=unmlg &d7 n ph&p duy
‘“ d€. i ng©e ngtg®h®p. Tr € ng ah cpaoBThhn nhy
gy g ¢t th®p th3 bdtkhb&cc WMhTit8ong,
c8ch |y ¢t th®p (nh€ shn ph, ¢t th®p
vaHO (nh€ Bonghcag ,thlkmgn€ehd Qu & yt| .ipmb
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cFn .tNgodi/Jagonce §c bi n ph8&p kh&c nh€e blo \
mon blo v.v.bQ mHt v

15.Cacbi n ph&8p blfo hthngc ' t t h®p trong

Ti °u chuXn[4lJAlC@a 2r2&2.cRuan h t  ng qué§t

m, n ¢ 't th®p v° c¢c8c bi n poBp cht b{h®fW
t 1 ngt mhe Hinh1.19. h'

HNong d6 Cl- gici han! Xi mang
F Y

L, chét wong BT kém

Chét lvong BT tot

i :.‘i 3 - \
L% Y w55 BT chua cabonat hoa

1 e T e, e
£ o SRR o S
a 1 : o R 3 i
0.4% : N 3 S

| BT a4 cacbonat haa

-

Dé’“ém i o ém_ﬂs‘&a Ba Am 100%, M&i trwedeng
khxc-ng*dcrl. An th?,r dai. An khéng déi. An

man yeu do moan manh mén yéu do

han che qua on y:

trinh dién ly thigu & =y

Chiéu day BT bao vé

Bao dudng
Chéat lwong BT Tinh tham <

Ty & Nudc/xi man
Ham lwgng xi mang ye / g

Hinh119M i t €hng quan gg@y ag n vn'g cl§c @AYJu t°

TrongtiéeuchX mCl, chblt | € ng b° themg ngRo@a qu
thu ¢ chiQu d"y b° ttng blo v , t2nh th
Hinh119c - thW thbly, tn m, n 7cXh nhlbltl " mih n( t

04 xi mking), ng€. . ng n"y ph, thu, c chblt
tr€ ng. Kh2 hdu Vi t Nam n-ng Xm, L  Xr
nhi t L, mti tr<€ ng cao |~ c¢c8&8c LiQu ki’

m, n. nW k®oWrd LUt hiXg€eVrigtCINam v~ c8c n€
| € ng cloruBa[M@dFu v o nhe
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(

BIng.Gi ., i h4n h"m | € ng clorua tr
STT | Ténquy Gi . i hUn ¢orumtrongEBT@Ty
p hymC
Cl hoa tan trong a xit:
1 | ACI 222 -0, 2 % XM L vV, o BTCT t h€
-0, 085% XM L i v, i.BTCT _n
0, 1% XM L i v.i BTCT _ng
2 | BS 5328 -0, 2% XM L vV, o BTCT d¥%ng
-0, 4% XM L v, i .BTCT d?%¥¥ng
3 |AS3600 |08kg/nmfl i v.,i BTCT th€ ng v~
_ -06kg/mML" i v.,i BTCT th€ ng v
4 | JSCEI SP1 . _ .
-03kg/mMLL" i v.,i BTCT ng s ublt
Clh, a tan trong n+€e, c:
5 |ACI357-R |-(0,1:0,19% xi mkng L igv.,i BTC
-0, 06% xi mkng L i v, i BTC
Clrh, a tan trong n+€e, c:
-0, 15% xi mktng L i v,i BTC
6 | ACI 318 _ .o .
-1% X i metng L i ; v, i BTCT k
-0, 3% xi mtng L i vV, BTCT
_ | TCwN -06kgimL" i v,i BTCT th<€ ng ;
9346:2012 | .03kg/mfll " i v, i BTCT _ng sublt
Trong qu8 tr3nh s’ d,. ng b° tlng til]]lp
ting b’ nhi, m mHn LYt ng€ ng LW |, p m'n
XOm nhdp, c¢c t rem®p gbdt MLfusqu&§ € ¢ quan
c.a Nhdt) th i h4n s d, ng theo tthdh/htg k
L €ehnly’ i gian b° ting LUt ng€ ng tre°n (v?
M t trong s c¢c8c bi ' n ph8p c- tkhpfi®pth
tr€ ng h p clorua trong b° tlng L« xblp
thép khi mti tr€ ng ch a cloruankcankadng Hit©s g
151. Bi ' n ph&8&p n©ng cao chblit | € ng b° t?*
M, c ti°u |7 LwWwhdpncca/]Jn€ cx®m ! xy Vv
Th, ¢ hi " n bubng c8ch nG©ng cao L, ch ng t
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H

v . Ri°ng h"m 1€ ng xi mkng c§@B20:859 c L
kg/mclT ng | ° LW LTm bl[o cbténgtr %c ch  ng thb

1.511.N©Gng cao L, c¢ch”  ng thblm n€ c

BTcolL ch " ng thbim cao s€& ngh@,..vadirongBT, d ¢
ngtn pnohgfma ng hem@p tcatstbhengchdm qug§ tr3n)
théptrong BT.Bn chblt t hbim do ¢ bl nt rh¥%kc ub ° ntg: mg
v.i b° ttng c¢c- h"m | € ng clorua thblp | Xr

nW th, ¢ hi ' n bi n ph8p nngy,t hcEnt (nh& Hc
th2ch h p theo v¥%ng mti tr<€ ng bi Wn.

Viing ngdimem andhi Qu t i tiouwanguy%oé h
n°n c¢c8c ti°u chuXn L€a ra ¢i °y°ehaeXn T
9346:201228§ B ng 1 c¢c- y°u dM3WOmMEdJInb°MdetOOmg Lt h
n<€ cW8t LWHLA Ti ° uACISH7R[98), ACI 318R[68] va AS 3600:2018
[9khing quy L nh L, c¢ch " ng thbim n€ ¢ nhe€
t i thi Wu |~ 40 MPa. .

V¥%ng n_oac | °n xuixXxeg MV~ wv¥%ng tBpu t 8c
XOm th ¢ rblt mdnh n°n "t nmUmhn dcol owrdiuya nx [ty
clng quy L nh y°u cfu vQ m&c BTTICYN, ch
9346:201228)y °u cfFu L ¢ h Whog Wb ° rue Ath38XRn
[98], ACI 318R[68] va AS 3600:201899 quy L nh c¢<€ ng L. n®n
thiwWu I~ 50 MPa nh€eng khl'ng quy L nh L,

V¥%ng kh2 :qguy8@n kbl]it@rme blu BTCT c¢c“ng sOu t
[nh h€ ng c¢c_.a mti t r €TQVY 9346:2018[28]gch phén ti
th” nh 3 tiWu v¥ng kh8c nhau.b°Trtotnngg Lt- v\
M500,chl ng thbwW n¥@acVoigtr °n b° , c8ch m®p |
LAlkmv ™ v ¥%ngc §cfhn nb®p n€ ¢ tc.- T Y% lgpy 330 r
ttng t. M250 ERNnnNn®400bWE nBICTiteu A uXn
357R[98], ACI 318R[68l quy L nh c¢€ ngtihg ®m®n tthiaWb:
n h €A9Y3600:201999)quy L nh | ° 32 MPa v~™ 40 MPa
v’ ven bi Wn, c8§c ti°u chuXn n"y clng kh
khi c¢c€ ng L, BT L€ c¢c ttng | °n cling c- nc
LHcC chdc v gil[m t2znh thbm.
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Tieu ¢ hT€W\n12251:2020[5] k huy /jn, ng®n €h " ng t£n m
cblu ch u t8&8c L, ng c¢c.,a n€ ¢ biWn cfn L€
nh&g m L, thblMronag bBi°ulwrmduXn h yh tpehHN
ng Vv.,i t._.ng mii tr€ ng v~ _ ng %.si) e Hic
m&c ch  ng thbim n€ c¢c; ph, I_.c¢c F c- t<€hn;q

H

W20 v~ h s khu/flch t §ncnd/l o rlu/fienf/§ .oln0y b °

1512, TehpgQu d"y | . p b° ting blo v

ChiQu d"y |, p BT blo v L-ng mt vali
cblu HCEB7. TEtng chi Qu d "y Ic§g@caBT bt[8c vd,
| " m chdm qu§ t p HONIéd vctho ocnhgu yBAIN LAQJn  mi Qn
do phli qua | pv3BTwidygohcy R fiayhgdéntnimh hinh
th"nh .§ c tth®pt hXm HIOBblpwhg, @ h@, ¢ v o chi Q
L€ ¢ miHnhT20@%H. €

wn
= 16
2 —— V. a NI/>
% 14 — = V_ a NI/>
E_’ 12 BT, N/X=0.4
o5 BT, N/X=0.5
< 10 BT, N/X=0.6
A4

8
>
x 6

4
(@)]
c 2
P 9
- 0 10 20 30 40 50 60 70

/| KARIg = OY
Hinh 1.20. M. ¢ L, khu/Jjch t8&8n 'xy qua BT c-
nhau [41]]

Hi " n nay, trong c¢c8c ti°u chuXn, t Ly
chiQu d°y BT blFo v c¢clng kh8c nhau. C, t

V¥%ng ng:ChimQuoaad™ ™y BT ibBP[uo cvhuXtnr off@BIN 93
quy . mB0 L/Jn 40 mm t %y thu, c v 0o v¥%ng r
Ti °u chuXdfj9gALACI 224R[PRquy L nh chi Qu d"y B
Il 50 mm trong khi [89l@3mnhuXn AS 3600: 2(
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Ving n_ac | °n XQUNRG6:201728y °nug cchfBWQuU d " y
blfo &mmt L7nmm t %y thu, ¢ v’ o v¥%ng .Tié@ c |
chuXn A@EBVAABI2ZRR[97]quy L nh chi Qu d"y BT
mm trong khi Ti2018[9%a30X¥m. AS 3600:

Ving kh?2 :qguy @niCudl Q4 2012[28] ¢ - ph©n th”nh
v¥%ng kh8c nhau. Trong L- v%ng tr °n60mHit
mm.Vingt °n b° , c8ch m®p w~e€ ¢ %hgc WeFhk nmb&p/] nn
t. 1 km EANQBOdkwyt ®HNndg [ on2g6" mm LJn 50 mn
Ln 40 mm. Ti ° 498 wdhACIRPM4RIATq uB 57 Rnh chi Qu ¢
v' t i thiWu |~ 50 mm tr[@Mlg35kimiTi Tu°ehal
TCVN 12251: 202Q5]ph, |, c¢c D ¢+ quy L nh chi Qu d
cao nhmi §t €hB® _ ng v._ tn tmng. miti tr € ng

C

Nh€e vdy, LW LTm blfo blFo kh[ ntnghiblo
t %2y thu, ¢c v"o m ¢ L, XO©m th ¢ c¢c_, a mti t
BTCT m"~ c¢c8c ti°u chuXn tl*ag,r al c 8xch 'yrfg tcl
chiQu d"y BT blo v t ©hmdnxétamd.. nNg ucyh’on ¢
tr€ pgBm  c- h"m | € ng clor®Bla v€ t qus§ ng
1.52.Bi "n ph8phs ¢t th®p

H

Bl[o v c't It.ghphbJhg m8ghe€hmpgphrE®E ph

nh3um ¢! I dp ¢t th®p kh, i HnBE2)ILS n g -c  nmaHt
c.,a |, p che ph, tr°n bQ mHt ¢t th®p sE&
[232. L. p ph, blfo v RkaythW Iph, I phgh,y?
h.u ch bao g° m c8c |, p ph, shn v™ 1 _p pl
m, n cho ¢t th®p theo 2 c¢ch ch/J: ¢t I dp

clorua, oXYy, hhi nearriery (hi€cull  mg dha dhda
phfn ng Li n h-a t. c¢c&8c chblt [82.chJ/] tn
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Hinh121.C"t th®p trong BT L€ ¢ blo v c¢ch
ln m,n kim loY9i | qu§ tr3nh Li " n h-a
l o4i b=ung c8ch ngtn chHHn pHEBlEhm nmdn cdat c
montrongdung Ld” eah ph©n. Ba ph€©ehng ph8p n"vy ¢

c chJj[2Ri7g.n tr°

~chfg catot: Trong phlfn _ng ° <catot t 8§
nghi m cho thBly m" ng shn c- L, d"y Db3nh
thblm qua m'ng n°n m ' ng shn K&*ng thwW hi’

¢ chJ anot: T4Yj mi Qn catot ph[n _ ng
chblt yKT mntheo gili ph-ng Li n t° | <€u | Ui
hai cach114:

Li n iton ckhiom kKiomlil otYi r
shn blo v catot ch_ a
thJ]] £tn m, n c¢_ a i m | oUi ckfenm.L € Scc bpliog nve n
nh€e k€m th<€ ng d9ng h3nhncffw L€mec bfo
Li n gi_.a c8c hyt kE&€m v~ nen t h®p tron:
gal vanic n’ i v, i nhau L€ ¢ tUo ra gi_ a
h,a tan m t c¢c8ch €©u ti°n hoUt clatmg mrch®lt:

5

[101].

Cung cblp LFy L
S’ d., ng c8c m'ng
k
C

gi ai Lo4n ban Lfu c¢c_,a b, t k€Em tron
dung d ¢ch Li n |ly L-ng vai tr, nh€e mt
qug8 tr*nh h,a tan Zn theo phln _ ng:

5

Zn Y¥+s
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Zn*+2H,0Y 2 Z ny(+BH)
Zn(OHLY ZnO® H

Q¥Wa tr3nh n"y di, n ra trong mvalgm s hn.
gifpiQOn ra tr°n bQ mHt th®p theo phln

O, +2H,0+4éY 4 OH

Sau m t th i gian | "m vi ¢, b, t kE&m t
hoHc hydroxit k&€m c¢c- t8c d,.,ng nh€e m t p
L m'ng | 9i ctho@th /L bifg78Bd.ec he chdn

¢ chj:LtinGy tr° ch chJ blfo v chung nh
Khi p h. 1 |, p m ng shn | °n bQ mHIt kKi m |
Li " n h-a, s di chuyWn ion kim |IloUdi t.
dXn LJn tn mghnkichhHno hioHe" 2t nhblt clng |

C8&c yJju t° Tnh h€ ng L/Jn t8&c d,_ng _c
+ n, d"y c.,a m' ng shn;

+Haml € ng tastpr ocnhgblina€, bc. t m™ u;

+ M c¢c L, sYch c_,a bQ mHt kim | odi tr €

3

+ Kh[ nktfg sgtwnhblm n€ ¢ v ° chblt Li n

M, i Il o4i shn c¢c- y°u cfu k: thudt khsgc
ch. ¢c nkng b8m d2nh tr°n bQ mHt, ¢ chlJ
L. ng hy sinh nJjju c¢c- nmHtt Schbtit, nng  ut rgic ut ik/
tn m, n. Th, c¢c tJ] t%¥y thu, c v"o m,c L2ch ¢
X u’ [Aly
16.Ch s° khoa h ¢ c_,a LQ t i
1.6.1. Giuly Rthlma h ¢

n"i v,i kJt c¢cblu b° tlng c¢c't th®p tht?
kg/m) , TCVN 9346: 2012 v° TCVN 12251:2020
ch2nh (blo v cbdr W[ n)c ttr oanhg®pviv™ ch”™ khi
§p d,.ng c8c bi n ph8&p blo v  h, tr° (v?
Theo L., khi &c¢ kEh obi Qhbldhlyegmt hbi niygh
Le ¢ s XOm nhdpmgcn al c8icon 8§cl m,h Om€.Ln, 1
c’'t th®ep.
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n“i v.i b° ting tiQm Xn kh[ ,ntmgm nhe’
clorua L« xblp x° hoHc LYt ng€ ng phg§ h_
c't th®p c_.,a b° kiw wg W° gitlhmg L%t mbBng h_
L ng c 't th®p, ch” c¢,n gi. L€ ¢ nhi m v
L§p . ng y°u cfu nfju b° ting c- chblt | €

( 2

rblit | . n v d, 100 €enmdw” klhimghtkm), tkit tc

Trong tr€ ng h p n"y shn ph, ¢t th®p
ntng blfo v m'ng tph, [ Jogdi nogtn®@mphiisdhm
c.a cl clorua, n€, ¢ v~ ! xvyltngi bbQiLtmHtm,

tr, c¢c,a vdt |i u blo v thay L i, shn p
tr°. Hi u qul blo v’ ¢t th®p ph, thu, c
m, n XxX©m nhdp t,i ¢t th®p c, an"bnfgn sthn©n
tuyRhoa h ¢ L€ ¢ n°u | ": M ng th, L ng
v. khi b° ttng b nhi_m clorua cao. Ch.

tr, quyJt L nh. Shn c¢- chblt th€mnpmabE6 Vv
hi u gwl dfto th®p c¢c"ng cao. Nhi m v, ng
thing s~ c¢ctng ngh" shn, gili ph8&8p ph'i

tr€ ng v%ng biWn Vi t Nam.
1.62.Nguy°n t dc blo v c't tac@p trong b° t

Ti°u chuXm®M4GNSIEB0EhXm v- h' th' ng s a
tong. Phfn 9. Nguy°n tdc chungEMNIS48, ng€almna
nguy°n tdc (t. 166) Ili°n quan x | T kht
quan blo Vv’ ch’ ngt rtonngm, n° cthlonge.” tS't hd®png
ph% h' p nguy°ni9®dc” 1Hi Wmas &8t 15%4g anot
8p d, ng cho kJt c¢cblu t2ch t_, nhiQu.clorue

Ti °u $Ph3dIK3@5802017[120 A KJ/Jt cbBlu b° ting v~
Ti °u haXem v~ gquy cl mhgot Y4i ph, 1 _c K bi
th®p trong b° tlng theo nguytddzistchdz 9 ORzts¢
byOMmisS so Ot kOIS tatg dstscdisy ] f (s OMOC o' 5] OtsBO
BOtW! jtodzs@dts ( L @hhcelodetdcts)s Hnd fe@)oxy L€ ¢ n°u
nguy°n |IT n"y. Bi n phgp L€ ¢ khuy/m c§
ch_a v | " m m_ i kK hi khitng thW L"m blo ct

Nh€ vdyuyRdhiola thh ¢ L «v ni°ungthy® rh’ tpdc bl
trong b° tlng theo c8c ti°u chuXn qu c¢c
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trong b° tlng t2zch t, h"m | € ng clorua
k/JJt cblu khtng L[m b[o cphitQueod" tyi °bu® cthtunxgn

1.6.3.Ch  n | oYi s hn

Shn ph, ce" " khfh®fng ngtn chHn t8c nhon
qul blFfo v ¢t th®p c¢c"ng cao. nW | " m s§&
ch> n m<t s~ 1o shn v, i nftndolbic sthipo nv
ti°u chuXn hoHc ch” d%¥n k: thudt khuy/n
t€ehng L ng v° t.ng L€ ¢ &§p d,.ng trong b°

Nghi°n ctu c hikinjntr°n 4 | o49i hacnhauk h T
| © shn epoxy hai th"nh phfn, epoxy gi "u

1.6.3.1. Shn epoxy

Hi " n nay s d_, nlgaichdlrcg tt €mmMp dneg iv, i
L mt th” nh phfnb3Yncgh nchhif] tL)- nvg” rhdang t &i n 't
“ nhi"t L, th<€ ng)

-S n epoxy L-ng ran b’ ng nhi Mt:

S[n ghXxthnghmiyJu d<€e, i dlng b, t, c t t
qug§ tr3nh L-ng rdn L€ ¢ t%Q) cbdignb§ecmhp
epoxy | °n mHfusianbondedtepo®Ryppowder oogtings) nhi =t L, r
b t epoxy chly ralitt@oyxthwXmRumkngthbhda. c,
t hW hi'irf ut redSTMpATIS A775M [45], ASTM A934/ A934M [46] va
AASHTO M 284/M 284M[47].hu Li Wmincg aph, c¢c 't th®p b 3n
norg lar bIt k2 n kh2tchuXn Hc§ ccNohd® o hili iQWm d¢ ya
phapnayy © kh- E® ¢ hgohi clng ttdt& ding,c hduy W

H

u n cong khap #bkglcdtngi, ng trong Li Qu ki
-S.n epoxny €L -nnhgi Mta Li th_yng:

noy |7 lToYitremn thh ' phsiehmpg TCYN ©6B14h:
L-ng rdn ° nhi t Lhntii€ynlg. ddu &p Win, rtg a
Vi t Nam, c¢c- thw d¥ng ph@&honhjiWwpul Sy yokuhGh i, .
| bp d. ng®pc.” t Khi 'l ndg h udsna tctit au. c hu Xn
349.1325800.2017120 Ph. | _. ¢ K ch' r» c¢c- thw s  d.
L th€ ng LW shn ph, blo v ¢t th®p tr
b° tnTinf,mn ASTMXWSY A775Mm, ¢ 3. 1.5 i muccBuXn?2
222R01c i ng khsy/ustongoepoxy h ai-comnporiem Bpoxyh f n
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m ¢ 3.17 ti°u chuXn TCVNI[3ge8é: pA®POs( | 8§
i u bt k2mglLW¥nga ddih_na trelcch ¢t th®p
Qu ' c GB 5(8t2ng20®€2 ra phUm vi s d,ng |
c- epoxy (m,c 6.1.1), quy tr3nh t |~ t
t4o0 m"ng ¢c- thwW qu®t, | tn, phun (m,c 9.
chuXn b’ cb8&x nitbhp ivs"gh am, tch iNgadimRge poxy ¢l n
m t |loUYnhLoklgme/n c8o s dj hg ORoX#H EN
2008[40.Ch" d%n k: thudt c. a HK72Zim k: 4s@. 80y
mti tr<€ ng nhi_m mHn cao khuyJ/jn c8o nJu
kinh tJ] th3 n°n s d_ng nh a ngpd{y ph, cc
tn m,n cho ¢t th®p t "t hhn khi ¢t th®j

Shn epoxy t€hinx2.L"m@y Si'kaldu%i shn c¢c- t
trong b° tmhgn kt° ®u HhWy c¢c[m.8hin BpoXw
clng t€ehniglti” ph Xwh-dzdfls LL B. sNgaepoxy b
L€ ¢ | Juuv 31384:[44XKk0hlu7y /J(nPhc, §ol _Sp KI), ny nh-€
sfn phXm th®p, shn ph, blo v ¢t th®p
trung b3nh, mnh, trong L- bao g m c[
thtng th€ ng v° cao)o.

16.32.Shn epoxy gi "u k&m

Shn ¢c- h"m | € ng c8c hKg kKE® chblt kft
t8n LQu c8c hUt Skhémepoayyoglt™ thigo&kiEdmo h /] an
hy sinh, khi s[n phXm c8c h4t k&m b tn
gi Im kh[ nkng ti/Jlp x%c v, i ofc mHit tkBp
C- Xu h€e ngL®Bc m®sUY, gimTmg epoxy c- ch_ c
thép.

Ti °u TOVNXE51:202d5|m, ¢ 3u5c¥u bl[o v ch’'n
c8c chi tiJJt LHtb3duypsivhi@bngpbdonbi £h QkJj
tn m,n c,a mib[to € ngborFgn c8E cl . p.T@gh, d¥Y
chuXheuv 313844:m, BOSL7bl[ o tvn rm.hn roghiok fEi8/FN " |
V. i k J]t cblu BTCTt dYt khlni vcé - Byf°Cur cfu vQ
| dnh b3wng c8c chJ] phXm gi "u k&m (shn, vV
L. p ph., t Mme&EN 15049:°2008[40hcakkh [ bhEagheo catot c hJ
nh€ shn epaeadyggit'huw ks md, n§i bfockuXm ACH
01[48m, ¢ 3.4.2 cing ch” ra bi° " n phg&p bTlo
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ph8p shn ph, .TjpupbhuXn TKEwmng Q56 ng cGB !
9.2.18 L« L<€a ra h€e ng dgkn ghuXnk®&8m, vih
ng c8c y°u cfu k:Ch'huddn tk:ontghudif83icttdu
m ¢ 5.17 LW blFfo v ¢t th®p trong mti t
ph, gi"u k&m | °n ¢t th®p tr<€e ¢ khi L[~ I
[B9m, ¢ 4.2 v° 9.6 c- h<€ ng okX¥n 2s 't hd_nrhg psh
l° 4: 1 LW s a ch_a blo v ch ng tn m,n
bong b, c¢c do ¢ 't th®p b tn m, n.

Shn epoxy gi "u k&€m ®Kehigd Lt° ity cNGilan s s
polymegi “~ u bK ®&m, anotthfsing’ € fuy 31384: 20[44 ( Ph
khuy/Jn ¢c8o0o s d,ng cho vi ¢ bl[o v k]t
sfn phXm atnghbl[o v k®p theo khii9/Jn c§

1.6.3.3.Shn peathane u

Ti °u chuX& 2089400504 €a rmb[moh-vm sch t t h(
polymec - t 8c d_ ng che chdn, c8ch IXWwtc tt2 nthh

L " ng v.i epoxy vQ ch chd] dfT ot WW stxdm®px ®tp
shn ph, blo v ¢t th®p trong b° ting L\

1.6.34.Shn xipolymen g

Ti °u chuXh20@MNMORBOW/Jrs [mgp hXmoswhin t h®p
s a ch . mg £tn m, nhbYt shaAnpotymeh. a xi mt
c8&c hYtv mi Ilmbegt | i ld ovda "l ip.us kit ! ag
h™ kJv_ld2nhhbltr blo vdoménglLt®kn Qmingmbn
polyme c¢c- th”"nh ph¥ari cimémlg It"hWiilc -a tahcrmy |
chblt .M¢c ®&c R 6 tGB5021x 200236hcoy °u cfu nh a acr
ph, blfo v c¢ch ng tn m,n bifln t2nh ph[i 1
phfn 8.1 c¢c_,a ti°u chuXn cl-pel@& kaiysu
ch " ng £tn m,n tr°n nQn t he®pahgph2li L8p . ng

Shn Xxi mt n gi 0plod ylw@ cAC Khoa h ¢ clng no
d. ng blo v’ c't th®p trong clng t8&8c s a
nhi Qu ntBhafxil@rng pol yme t<€hs§lasgkamgm
Monotop € r °n ch s’ X i mELNnE). bn@yn t2ndhhmpomytme:
t8c d, ng titng L, LHc chdc m"ng shn, cln
t hw kJt h° p S$ikaFemogarth bit ~ ¢ ¢ hJ]
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1.6.4.Béténgb [0 v~

n" i v, i b° timygt htelo! nngt it t&€ Gigng ¥i td, n
Nam, TCVN 93462012c h ° nt."cn hc h bbt° 1t€ mgg b [toh W hic 't ¢
L., ch  ng thbim n€ ¢ W v™ c¢chiQu d"y b° t2r

n"i v.,i b° titng c¢c- h" m | € ng clamua ¢
nhdp c¢c8c t8&8c nh©n phln _ ng vijijnnh®QQul t:?
tr3nh mHc d% b° ting c¢c- h"m 1€ ng cloru:

clngl robltn°n ¢t th®p rgltn 2H[ib L thn&g hyknw . N
[119° Nhd¢h " B[ ncderuabga n 3l4Kginf,c hi Qbétéhgbyl o v~ 12
mm, sau trér6 0 rtansg dh Qng wshmgp h, c't th®p tr ol
thw s d_ ngphit knwjtnhh'ng v, Hab°vdtnigi bfor
gi i ph8&p th2chthémfroy BW bBFmgvVv%ogt bi Wn.

nghi°n ¢ u tr°n c¢c8c |l o4i b° tlng c- <c8§c
kg/mt €hng L ng v.,i 3 mti tr€ ng s d, ng
viing n€e ¢ thay L i, bb30valchlg {i€®mgch@®Xug

chiQu d"y I °n (50670) mm, vQ m8c ch ng
bfo v ¢t th®p c¢c.,a b° ting n"y khi nhi

H

th®p trong c8c bi n phg&p blo v ‘ c8c m?
1.6.5.P h ©hph&p trongphongihi " n tr € ng
Ph€hng ph8&8p trong ph,ng ibhotéBgha'shini’

shinb° t*ng kh&c nhau, ph8t hi n c&c quan
c't th®p trong b° ting nhi, m mHn ° <c8c

Phehng ph&p hi ' n tr€ ng tr°n ctng tr3n
qul minh c¢ch_ng gil[ thiJJjt khoa h ¢, c8c
nghi°n ¢c.u trong ph,ng, L nh 1€ ng th |
c.a m tstsn, looMiiQu d"y, m8c c¢ch'  ng thblm ¢
tr€ ng s d,ng kJt cblu.

Hai ph€ehng phg§p tr°n L€ ¢ LQ t i ch n
nhdn L nh L€a ra c¢c- t2nh khoa h ¢ v~° khi

1.7.M, ¢ ti°u v”™ nhi m v, nghi®°n c¢_u
1.71.M, ¢ ti °u ludn 8n

X©y d. ng gi i phtBpocingng, tnng nst hit/hegdiph” p
b°e t'ng chblthoc€ngg t@lesh’apch_ a kJt cblu
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b" tn nmktn ctrblulkbd " m thlim bRFohkBboed yvike tt tn
thépt "~ | thi Wu theo TCVN 9436: 2012.

1.72.Nhi " m v, nghi°n ¢c_u c,a ludn §n

a) T ng quan vQ nghi®°n cnhi dofuacaot Ui c  t
ving,; bi Wn

b) Nghi°n ¢c.u trong ph,ng th2 nghi m:

-Khl ntng blo v  cnhicioohn®p trmon dgcuobshyt b®
| € mhg¥% (mdcph ng t hblm n<€ c tveh ncgh i IQ&handg” yh ol
ti °u ;chuXn)

-Kh ntng blo v’ ohi_ mhep&nga sdiab pthh ®p
kJt h>p b° ting chblt | € ng ph% h' p

b) Nghi °chccct nug ttrrdmh t h c:

Th® i , h#n bdogwl ¢t th®p b3ng sthkmblph,
| € tnhg2 ch %®yp d, ng ph€ehng &n blo v ¢ 't t
ch_.a v | " m m_ i K hi b° ttng tiQmuXguKhT

kinbh, aJJc8c ph€ehng 8p | dp.

c) nQixfubltphg&8p blFo v ¢t th®p b3ung s
h® p dghnog k/Jt cblu b° ting ¢t th®p s a ¢
cao trong c8c miii tt rNeAmmg Vv%ng bi Wn
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CHhuyNGVRT LI U Vé PHhuNG PHCP TH&E& NC
21.vdt 1i u s d,ng trong nghi®°n c¢c_u
211.Chblt kJJt d2nh

Chblt kJt d2nh trong nghi°n ¢c._u s d_n
vQ th"nh phfn h-a v h"m | € ng c8c khost

XD-05,cach” ti°u ch IT ¢, a xi mtoBy  L€hav thh
trongB [ i2g.
BIn2g.C8c ch” ti°u ch IT ¢c,a xi mkng
C8c ch"™ ti=°u nhn v’ KJquTl
L€ ng n€ ¢ ti°u % 28,5
L€ ng s-t9 s"ng % 2,8
n. ~n L nh thw ({ mm 1,0
Th™ i gian L!ng
+ Bdt LFfu Pht 105
+ K/t t hYc Phat 175
Kh i 1€ ng ri°nj{ g/cnt 3,07
C€ ng Ly n®n R N/mn7 30,2
C€ ng Ly n®n R N/mn? 49,6
H m | € ng cl or ui % 0,01
212.C°t 1i u nh,

NQ & ikh[o srBhi srht YhiHunnctstt2s nhve LT obuar
chinh  von B« VI n'g B<«,jbaibmdrand b°n cUnh L€ 1
Phi) C&8c In®uctolfgihAin@val0 ntm L0 15s §tt r 2m®lp « in €
bi Wn, blo qulh€tc onlguyWn K®nplhl 0¢h tLAE trhe
nghiphamtichh ™ m | € pmhg€hGilg ph&p th2 nghi m t
7572152006,k JJt q uH[ Mg ong

BIrm@H " m | €7cnga OQu tn hs . nc §rnHn

Ch"™ ti CatNha | CatQuan | Catvan | VI ng
nhn .. an
’ Trang LUYn n n

H' m | €] % 0,33 0,17 0,21 0,27
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KJt qul hcho |t€l Biygr ocnlgo rau&t | .em hhrh uo ,ch
TCVN 7570:2006 va TCVN 9346:201Zr ong i hi  c @NhaFeang co6 ham
| € ny "ClO, 3Bt Il tnong c8§cSd olii crBtt ksh'[ ok Jp
c wh® h"m | € ng clorua cing XaComQukm§gc
Ninh, cat Hang Ben f m Q4u inn g [29)] catiNha Trand18§]; Quan LYn,
Ranh (Nha Trang)10].., c¢- s. kh&c nhau n By ch¥g «8§
kh8c nhau v"™ ¢, n ph, thu, c v"o m¥%a v~ ' tl

Catn hi . mNhemFuangl €tch2 nghi m th nh phfin hc¢
ph,ng th2 ngBiC&8tm d-ASmIXDiLEM 2,,1. C8&c ch’
kh&§c L€ ¢ trcBiyfm@uaBy Mgr ong ¢ §

BIm@.T2nh chblt ohi | mNmAmngc §t

Ch"™ ti°u nhn KJt|Ti °u chuXn
qul
Kh” i | € ng ri°ng | glen® | 2,64 | TCVN 75724:2006
Kh” i | € ng thwW t 2| glnf | 2,61 | TCVN 75724:2006
Kh” i | € ng thwW t 2| glnt 2,6 | TCVN 75724 :2006
n, h¥%t ne€ c % 0,6 | TCVN 75724:2006
Kh i 1€ ng thw t| kg/m® | 1370 | TCVN 75726 :2006
c h Hut
Kh i | € ng thwW t 2| kgm® | 1500 | ASTM C292007
n. x p ~ trYYng th % 47 | ASTM C1171995
n. x p ° trYYng th % 42 | ASTM C1171995
H' m | € ng hUt d < % 0,3 | ASTM C1171995
L€ ng b¥%n s®t v~ % 0,1 |ASTM C1421997
n. Xm % 4,1 | TCVN 75727 :2006
B m2gt. Th" " nh phfn nhdt ncNmaAnandg t

K2ch the ¢ L€ ng s: L€ ng s{L€ ng s-t

(mm) (9) (%) Ai(%)

5 0 0 0

2,5 14 1,4 1,4

1,25 136 13,6 15

0,63 203 20,3 35,3

0,315 298 29,8 65,1
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K2ch the ¢ L€ ng s: L€ ng s{ L€ ng s-t
(mm) (9) (%) Ai(%)
0,14 314 31,4 96,5
<0,14 35 3,5 100
MOL un L ) |: Min= Ap,sw"' %,25 +(-A§3f+ A),315+ Ab,14 =21
‘ 100 ’
Dudng bifu difs thask phis batcla oft bids

0

AN

-V
Lwong
sot

tich <0

Iy

trén

sang

:’ /
S0 M /
100

140 315 630

125 25

Bwong kinh mat sang, mm

Qap

Hinh21.Bi Wu L th”  nh rphh fm Meedfrangc, a c §'t

Nhdn x®t: n€ ng bi Wucatdh,i n mNiaRmrgl $ph F n
ng y°u cfu k: BTthedICVNTSE:2008t chJ] t Yo
213.C°t 1i " u | n
Trong nghi°n c¢c. u s d. ng ¢t BTnghiégn |  n
c_ u, th nghi m c8c OBpnhkdhBEfwdH, arb& gt Ui
BIrm2g.K/Jt qul th2 nghi m c8c ch’™ ti°u ¢
o N Dhn YOU Ci'_
TT |T°n <ch ti v’ K/t thudtphehng p h
o Sang 20| % 7,60 0-10
L€ ng ’
1 t 2 ch Sang 10| % 51,70 40-70 TZC(;\(;IE;I o722
rénsang |sangs | % | 945 90-100
2 |Kh i | € ndglent| 273 . TCVN 7572:2006
3 )‘f,h p' L€ N gt | 1457 i TCVN 7572:2006
4 ;‘ hp Ng tral o | 413 - TCVN 7572:2006
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o | nhn Y°u cf
TT |T°n <ch ti v’ KJt thudtphehng p h
5 n, Xm t n % 0,63 - TCVN 7572:2006
6 ls_|ét m € ng, o 0,4 OL0 | TCVN 7572:2006
. o N TCVN 7572
0,
7 H m | € ng %0 0,001 O a, O 15:2006
0
20
40 >§§§>’
60 §§
80
100
dmin 0,5(dmax + Dmin)d max 1,25dmax
Hinh22.Bi Wu LY th" nh phfn h4t c_a LS§
Nhdn:nx8®tdt m H, a B3nh c¢- BEthhW os y °dy nocgf u V
TCVN 7570:2016
21.4.N€, ¢ BTr  n
N€ ¢ BTr '  nn€e, ¢ m8y, th  nghi m t2nh ch
05, kJt qul B[hnG.nghi m trong
Bln36.T2nh chblt h-a h ¢ c¢c_,a n€ c
STT |[T°n c¢ch’™ ti°u Dvh.nKl]t Ti °u chuXr
1 pH - 7 TCVN 6492:2011
2 lon clo (CI) mg/I 10,32 | TCVN 6194:1996
3 | lon sunphat (SG) mg/l | 1650 | TCVN 6200:1996
4 Mu “hda tan mg/I 185 TCVN 4560:1988
5 |[CHin kh®*ng tan mg/I 0,0 TCVN 4560:1988
C8c ch’™ ti°u L8p _TEWYWA4B0B 2012y °u cfu k:
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215.Ph_ hgiaa h ¢

Trong nghi°n c¢c_.u s’ d., ng BRM300)W4a0, Bl F I
M500. nl©@y ph, gta/]jsh®umdiGodUngt h nighap mf n
g” m c §c phlymepolychtisitylate¢ her c¢c[i tiJn c¢c- KkhT
gipBTc- L, chly cao M/ im 1€ ng € d_ hhblphe
nh” sfn xublt t. Okd¢ dREt CLKJ/Mt 1d20H .2 t T crhig
1,06kg/lit ; n, p H: 4, 65.

Ph, gia n"y L€ ¢ nh” sIn xublt ctng b’
chuXn TCNXN1 8826
2.1.6. C't th®p

C't them IathépHoaPh &t . Trong th2t m@mi A MO
trbRng c8cl titm®pr nr4. C8&8c ch”™ Bilfhg ckt
2.7.

BIrmg.K/Jt qul th t2nh chblt ch | T ¢

STT T°n ch’ nh v’ | KJt g Ti °u chuXr
1 |Gi.i hun MPa 3583 TCVN 197-2002
2 Gi, i hdn MPa 5179 TCVN 198:2008
3 |n.  d«tnern % 31,0

21.7.Shn d%¥%ng cho nghi °n c¢_u

Trong nghi°n ¢ duoWbi” yshsn cd_tngt hb®p c - t ?
cao,lL - | © s hnepgo xcy egpsobxoy ,Bk & my ur e polymen e, X i m

-Shn g cNbBpaxgpoxy Vv~ <chblt L - n@&hoenibn L €
Resinsinc (Cinnaminson, NJ Ho a& - K8)° n t hMAS EgoxiesFdlAG cb ~
L. nh, t trung khnh. | ® nlg) @nighes amh kahiv L |
ch'l@asl.H m |1 € ng chbBlt kh:n@®:n6%%3n, kg/cl 2at .r
25°C:110giayn. nh., t c_, a c fcbmgidySmpPs pr mng y25
t hudt c¢c, a TCWUWINI 9t0HAp RPthldo an h "rén8 m@x u blt
kJt qul th2 nghi m mBTfm§ t2nh chblt c_ a
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BIm2@.Th " nh phfn h. apokyvé chéltnh-ag r dr

Ténnh-m ch ¢ H' m | € ng, %
Nh a
Bisphenol A Epoxy Resin 75+ 95
Alkyl Glycidyl Ether 0+10
Glycidyl Ether 4 +8
Nh, a Epoxy Phenol 0+ 10
Chblt L-ng r d
Isophoronediamine 20+30
Benzyl Alcohol 20+30
1,3xyclohexanedimétanamin 10+20
Nonylphenol 10+20
N- (2-aminoetyl) piperazin <15
BIrm2® KJt qul th2 nghi m shn ep
TT Ch" ti°u |nhn KJt qu Ph€hng plt
Khi khu
1(°n L nh trong - thh”t.).rl‘tf " | TCVN9014:2011
V-n c,

Th® i gian kh?1h min O0h50min | TCVN 20964:2015

n, bQn va LdjkG.cm 55 TCVN 210062:2013

4 Eh.m '€ ng chh 65,55 TCVN 9014:2011

-Shn Xi-paolymeAL-05:

Th nh dHFg Bmtmh@®yg ™ m xi mkng, b, t m n
m, n c thth®ppPhfn B dYn gllatéx asryic, butadien)l otUr dun ¢
shn n"y Trung t©m t<€ vbin ch  ng tn m,n v
LW s a ch_a c8c c®pgv¥ngnhbi Wh vIngUt ¢
ctng nTghntgr pngb] €klgg(th” nh gp/hbFfano ,A:t hB3n hk p
Kgican)Tht ng s s [kn tronhBifd2d0, KOT t h omgBhngm t
211
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B[ m2g0. Thlng s° k05 thudt shn AC

Ch"™ ti°u Thing s k: t
Th i gian | " m vi d1h ° nhC, ti Lh “26h
Th® i g hoantoark h ! (24+39 g i °
Th® angthi €tng ° 2 (30+60 phut

BIrmdl KJt qul th  ngdymem shn xi m
TT Ch" tth'°u nhn | KJt Ph€hng p
1 |Th" | gian kh?t' | h min 30h, 50 TCVN 2096

min 4:2015

2 C€ n damidnht r ° n n MPa 1,6 TCVN 93492012

-Shn g ¢ PasyorphKmn€l ean$Shgnme o a2 AtTH
phfsnhn molmyols hoHc pol yest payisopyaratg 01 sl;
tr., n shn v~ chblt L. ntgherodinkhtnige.o Th?! nlg sI1.
chinhc, a tshtero c*ng b’° tongB[ ®$p2 k[JhH g ubltt h2z
s t2nh chbB[m®d3a shn trong

Bmg2 Thlng s~ k: thudt shn poly

Ch"™ ti°u Thing s k: t
T tr ng 1,15 kg/lit
H m | € ng chblt kht O 65%
C€ ng L, ASTMDAL2 k ®o0 >15 MPa
n. bQOn m% mu’ i > 720 gi’
Ch  u m'i m,n < 60 mg
Ch’ Wdwa ch u m’i ngp . ng t t
mon,ki[ ntng ch u hoj
Th® i gian kh! ho'n 18:2 4 gi’

BIrn2g3. KJt qul th2 nghi " m shn pol

TT Ch" ti°u|nhn KJt qu|Ph€hng p
Khi Kk hu bly
1 n L nh tro - tr’ n°n TCVN 9014:2011
khing b’
a . . . . TCVN 2096
2 Th i gi an k| h min 1 h 3B min 42015
, TCVN 2106
3 |n, bQOn va L |{kG.cm 60 2:9013
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TT Ch" ti°u/|nhn KJt qu|Ph<€hng p
H"m | € ng c| , _
4 bay hhi %) 7031 TCVN 9014:2011
-Shn epoxy ghnuegké&my di"" v KkMasterBmato t h”
8100APRn<€ ¢ khuy/Jn ngh’” s d,ng | "m |I_p ph
mii tr€ ng cCh'rwavcahbliud pnifiggmmdd nh t°t v,

ch”  ng +tn pntrénngoyéntly anch & sinH" m | Mtrgong m'  ng
kh6>90% Kh[ ntng ch u ho§ chbR vt'r mmg: t2r,&
25°C.Nhi £, khi shAC.Th® i(1®i6a®)kh24h.gim  tmoh n
L ng | . c h ¢ C,.O07Th mha.hdepn cBihgnh” <[ n
trongB [ 2d4,k Jt qul th?2 nghrongBlf Mgst s t2nh ct

BIn2dd Th " nh phfn h-a khk€m c_,a epoxy

T°n h-a h ¢ H m | € ng, %
1-metoxypropar-ol 10+ 15
cyclohexanone 0,3+1
2-metoxypropyl axetat 0+0,2
Zn0O 3+7
Zn 50+70
BIrn2g5. KJt qul th2 nghi m shn epox
TT Ch" ti°ulnhn KJt [ qu| Ph€hng ph
) ‘ Khi khut
1o D h tro Sshn ’t " 1| TCVN9012:2011
c. C
Th® i gb@nmHK h, min 0 h40 min TCVN 20964:2015
3 |n, bQn va L|kG.cm 55 TCVN 210062:2013
H m | € ng kil % 93,65 TCVN 9012:2011
218. M, tt2 shkchblhudt v, i shn ph, ¢t th®p

2181. L ¢ b8m d2nh ¢, a m"ng shn v™0 nQn t

L. ¢c b8m d2nh c¢c,a mng shn v" o bQ mHit
c.a shn, l i °n quan c¢hHIt ch€&€ L/n c kasit | €
th, ¢ (mng shn ¢c"ng b8m chHt v" 0o nQn <c¢°~
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ph&p th2 nghi m theo ti°u chuXml DEAVN shd
tr°n nQn th®p L« L@Blerde  m sUch, kJt qul

Bl n2d6.K/Jt qul | ¢ b8m d2nh ¢, a shn
LoYi sH L ¢ b&m d#&nh, N/ mm
MX u M X u M X u Trung binh

Xi  mbpalyge 1,67 1,56 1,58 1,60
Polyurethane 3,81 3,67 3,54 3,67
Epoxy 4,32 4,13 3,81 4,09
Epoxy gi~ 4,24 4,06 4,12 4,14

KJt qul cho thbly | ¢ bBBvaZtmalm thhhn smwmC

shfy trongc L1 schnb&m d2nh cao nhblt so v, i

2182. n, bQn h-a chblt

n., bQn h-a chHthe®p it rwnig $BAN ch’ t yJu |
khl ntng ch  u n€ ¢ mu i. Hi nEtmeaVJCVM, i c
9014: 2011, phUm vi S8pEId. nig/tticklu cthu®&m
kim loUi c¢ch  u t&c L, ng Wn,.a YmMlui ctfru€ kn:g
9013: 201Rchq ak ythncblu t h®p, ch®©avaz - y°u c

ni Qu ki n th nghi m Kh[ mgGng neXud ut rkor
(7ng~“y), ch  u n€ ¢ mu’ i |~ 240 RIi® 1(6180 gni
(7 ng vy) trong khi ti °u chuXn ASTM A93
LYt y°u cfu vQ L, bQn h-a chblt nJ/Ju sau
CaCbv® n€ ¢ cblt khtng thbly bblt k8 dblu hi’
hait i °u chuXn th3 ASTM A934 quy L nh d~i
d. ng ph<€hnm tphssp ath™ ti°u v ASHTMi Ag3anl’
v_ 4l oYiz,B5Rvn X&n kJt h' p v, i.SGHgl L, ch’  u

Ti Jn h 4lho Hjru &t ° M t bim t MBI 10WAMCX2Zmmh ¥, © &
chi Qu d"y | _  pOnmph_mkiholfongyi 1300t bim v~ ti Jn
dung d ch tr°n, 1 tbm gi_. | B[ hMhos & bly § n |
cph Inod4i shn LQu LYt y°u cfu theo ti°u ct
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BIrmd7KJ/Jt qul th nghi m L, bQn h-a

T°n ch Epoxy Xi mt n Polyurethane | Epoxy giau
polyme k €m
Dung Kht ng h] Khlng Kh®ng Kh®ng
NaOH 3M

Dung d ,qd Khtng K Kh!'ng Khtng Kh!ng

N€© ¢ cblf Khtng K Kh!lng Khtng Khtng

H,SO, 50g/I Khtng K Khlng Khlng Kh'ng

2183. n., bQn u'n c_,a c8c | oYi shn

3 E

Th2 nfhib@n u' " n thW hi n s, l " m vi ¢
BT, khi kJJjt cblu ch u t8&8c L, ng c¢c,a t[i t
t h®p kh, i t8c L, ng £tn m,n n_a kh!'ng. N J]
n.t ths3 vXnt2nfhm cbh[Edt Lb& oc v' ¢t t h®p khi
m,n b°n ngo“i. Th2 nghi m L Hnb2Bn u ' n t he

/

Hinh23. no L, bQhnuvh ki Wg sra tr°n k¢
B m2g8 K/t gupQhouln c,a c8c m'ng

T Tra b g 1 a2 a 3| O 4

Polyurethane nuyt nyYt nyt nut

Xi  mHpolygne C- hi| C- hi nut nyt
t€e ng| teng

Epoxy nuyt nyt nut nut

Epoxygi ~u k& nyt nut nut nyt

C8c k/Jt qul BRMI8chi tmbtyrrornwg ¢ s d_ n
nhau c¢c- L, bQn u"n LYt qua tr_c O M. Sh
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9013:2011 c¢- y°u cfu L, bOmmu mjuh§p denca
n“y th3 shn Polyurethane LYt L, bQn u’  n.

219.ChJ] tYo c8c mXu shn c¢c't th®p tr+<€ ¢ kbh

Shn ph, ¢t th®p d¥%ng trong nghi®°n c.
Z mhitnh MHhHiFnt. L, mti tr€ ng +k3BPC svE¥nic t
t€ehng L i khtng L€ ¢ v€ t qug§ 85 %.

Shn v~ <c¢chblt pha | o«ng trong qu§ tr3n
khtng b nhi., m axit, kiQm v’ c8e " t8&& nh

Q

bfo v tr&nh &nh ndng mHt tr i

D¥%ng gibly r&p LW tXy c8§c g s®t, sau
cho bQ mHt ¢ 't th®p kYt Dwencg Sval i 2 ttXhme od ul
c’)n LW t Xy bs UcHi§Xn8tcr vn]tb QC mHitt ht@p®pl € ¢ ng
qug8 tr3nh blfo qulfn LW tr8&8nh g tr° | Yj

Shn hai th” nh phfn (X, P, E) L€ ¢ cht
Xublt v~™ Kkhubly LQuSHM € cm vt® tsha'un hk hpih ftnr | In€
k hi shn.

TiJn h ohtnbh®%®g v 0o shn L« chuXn b,
kJt h  p qu®t, |ltn LW L, d'y I.p ph, LY n
bong tr-c, | ,é) v° bt k2n c8c khuy/t t

c.a shn pb, KEpmxyWghodi b, c8c kJt t_ a t

KiWm tra chi Qu d°y m"ng shn kh! theo
LW kh® ho"n to"n trong LiQu ki n t  nhi
tiJn h”"nh L b° tlng ngay sau L-

22.Ph@elg ph8p nghi °n c¢_u

Ph€hng ph8p nghi°n ¢, u trong |l udn 8n
v, i kJJt qul nghi®°n c¢c.u tr°n c¢c8c clng tr?
hi u qul blo v ¢t th®p c¢c,a c%Br aqiuditrip
ctng tr3nh th ¢ d¥%ng LW minh c¢ch_ng, L on
ph8p nghi°n ¢c.u trong ph,ng v° LQ x-ublt |
k: thudt LW L€a v o 8p d, ng trommh24h c t
theo L-, nghi°n c¢c.u L€ ¢ ti/Jln h"nh song
tr3nh L« . ng d_, ng. KJJt qul ph,ng thi n g
th®p c¢c,a c8c gilir ph8p* 8 tWr nmh Kdd d.un:
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c8c phehng 8n ph,ng th2 nghi m v~
. Q - - S
clorua trong mti tr€ ng biWn Vi t
M&i dung nghién ciru
r
r " =
Vat liéu va
Téng quan pharomg pllp
nghién ciru
k. L 4
¥
MNC trong phong khi . . .
ning bio vé cét thép [* s MNC tren cong trinh thuc
¥ r
Bing BT tinh Bing son phi Bing bdng son
ning ning cao phid + BT tinh
ndng ning cao
! !
Hién trang AM Hidu qua BV cdt ¥ay dung phurong
ot thép truréec thép sau sira an BV ct thép
khi sira chira chira trong BT ving

bién Viét Nam

r

K&t ludn NC trong phong
kha niing bio vé cat thép

Ké&t ludn hidu qua bao vé cdt

| théptrén cong trinh thyrc

De.LioymItt B°u ceithulkh nghi

va trén cong trinh

221
hanh

™ Kétludnvakiénnghj [*

Hinh 2.4. Sh L

.Th2 nghi m c8§

Qo

nghi °n c.

c ch"™ tithea hg8d

€ ng

Nam.

u trong |

C8§c chh2ndBuMQ T, h-a c, a VRI[m®49i

m ph, c v,

Tti

u
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BImd9.C8c ti°u chuXn th  nghi m d¥%ng
TT T°n ti°u chuXn |[T°n ti®°u c¢h
1 | Xi mLng. Ph€e€hng ph8&8p t TCVN 60172015
chuXn, thkijtgiBn Thnbg n
Xi mkng. Ph€ehng ph8p x§ TCVNG6016:1995
Xi mtng. Ph€hng ph8p x TCVN 4030: 2003
mtng
4 |c"t | iBTw" " chPhahng phsgp _
th nh phfn hut TCVN 7572-2:2006
5 . " -
C t | iBTw~ cHwPha€hng ph§gp _
Kh' i I€°ng ricng. Kh- i TCVN 75724 :2006
6 |[C°t | iBTw " cHmha€hng phégp _
Kh'i 1€ ng thw t2ch x' g TCVN 75726 :2006
7 )(émt | IBTw" cWbaehng phg8p TCVN 75727 2006
8 C" t i u c-hohehhgv'phépa TEVN 757215 2006
h m | €© ng cl orua
9 |Ph, gia BTa h ¢ cho TCVN 8826: 2011
10 |[ChblIt | €xgg M€ nh L., pH TCVN 6492:2011
11 [Chblt | €x8g¢ m€nh ch’ s’ TCVN 6186:1996
1p |Chblt | ex8e nenttheXwrlial 1oy g194:1996
vV, i c¢h thi cromat ( ph¢
13 |Chblt | € xnSge n’€, Agh h Shimg ap TCVN 6200:1996
| € ng s d. ng baricloryg
ShvavecnirPh®p th  biJ/Jn d\Y
14 [LdpBhPhfn 2: Ph®p th’ t [ii TCVN210062:2013
t2ch nh,
15 |[Shn v ' -PuW®pni h u " n (tr, TCVN 2099:2007
B° tlng-Ki Wmtth®® kh[ n _
16 mon-Phehng ph&p Li' n thi] TCVN 9348:2012
17 |B° tin@hrebmg phSp xSc TCVN 3116:1993
ne, c
Concrete, repairing materials and protective coat :
18 Embedded steel method, chloride permeability NT Build 356
19 Standard Specification for pgexy-Coated Stee ASTM A775/A775M
Reinforcing Bars 01
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TT T°n ti°u chuXn |[T°n ti®°u c¢h

Standard Specification for Epox§oated

20 Prefabricated Steel Reinforcing Bars ASTM A934/A934M01
Standard Test Method for Conducti
21 | Potentiodynamic Polarization Resistar ASTM G5997

Measurements

22 Mt s° ti°u chuXn th 7

222.C8§c ph€ehng ph&p Li n h-a

2221.Th2 nghi m kh[ nktng ch  ng tn m,n chc
t ¢ theo ti°u chuXn NT Build 356

Ph€hnggipeh8tp ¢ theo ti [ig4@3 b uXnHNIT Bhi l«
Bdc Au NOR®TE®Tc nhiQu t&§c gil s d,ng
trongBT [14, 15, 29, 30, 57, 86, 103 110-117.

Ph€hng pgh&p bdging d, ng Li b nmikthbithinQu’
théptrongBT! © qu§ tr3nh Li n ho8& n°n c¢c- thWw :
ClhvaotrongBTI "m ttng mUnh m& t ¢ L, phin _ ng
t " c ¢+ hi u guwEkngWch&mly BEATEIREMI «ho 8p r
d, ng Li n c¢c- thJ khtng L i, havtdcmhamcloruavao n g
d.ng Li ' n t&8c L, ng LY d@htAni myno st€ xdxn
gblp nhi Qu | fn khi khtng c¢c- Li Bicgp khbp
ntng blFfo v’ n°n c¢€ ng L " tongBg valirong dungn h, |,
d ch d ch chuyWn L/Jn c¢c 't th®p Litndg,nd Li
theo.S giat tm@® c€ ng L.  Ldtncphid]int mbly Jimdt L Fu
b°e ting L€ ¢ [49§7n t hbly sau
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(D

v/ 5VDC
0Q

\Vi

M?u BT

3 % NaCl

‘ ‘\\"' \ 1

ao

Hinh25.Sh L v’ mXu th2 nghi m theo phe€ehn

ap

Sh L V' mXu Hinh25 CEgch imXm x8eT€T bdt LFu

gia t c khi L, tu i 28&nmgdy,c hsadeh€ClLé®d 3% n
gi. m ¢ n€ ¢ c8§chc'Lt nthh@XuL€ " ¢c 3k'm v, i c
m t chiQu c¢c- Li n thJ] khtng L i 5V, ¢

khtng g c¢c%ng nhBfgi trdagl doggadalct , knhguy
tinion Clvaoc " t ttthn®p nhanh v~° qu8 tr3nh tn m,r

gOy n_ Q@€ m¥gu.L., d,ng Li n L€ c¢c Lo |li°n t.
trng ths§8i bQ mHt c¢c, a mXu. TUYi nt hf h€ Lnigy
xublt hi " n trUng th8&8i n_.t mXu k m theo ¢

thanh thépK h[ ntng blo v ¢t th®p ¢, a b° t?
cangcaothk hofmg i t gmlant . khi th2 nghi mWmng/]n
L t biJjn, ¢t th®p g° ph§ vi€mXuquey n@ d¢
| udnam@ml ntng bpfdo. v ¢t th®

ChuXn b° c¢c&c t° mXu (g " m 3 vie°n mXu/t’

-Béténgc - L, ¢ hWie @300)WEl(M400), W16 (M500) h* nh t r
L€ ng ktmeca200m, chi Qu d'y | . p Bmcbfoth®p
CT3 ¢ L€ mmgH ke nhe” n@r o h o r ddeDdj6; 1/2%4,8 va 2,4
kg/m°BT.
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- Bé tbng cd_ |

cao 200mm,

L €

chiyQul . p
krinnHi m1 0 €°

nhaula 0,6; 1,2 1,8 va 2,4g/m°BT.

BT
nNgr ochor mali

c h™ Mmgo(WM30Bhm n h

tr.,

mX u

I @m,A5Pmrk,2 n h
b [5 mm, 70menct tt i @@pl CT
C - chi Qu

-Bétongcd. ., ¢ h’ g2 (V40d| W16 (M500) hinht r . L€ ng
mm, 150mm, cao 200 mm, chi Qu d7 ywm,I70nmcBT
th®p CT3 c- mn€ G@gBRKEAMhm10€ raR,4kgmBT.u a

-Bétongcol ., ch’ AOM3DBIM3 nh tr, L€ ng
mm, « hd Qy p BT blmmcv't o ht®pt ICAMB
C§c BIoh m | € ndo,6cli2d,8va®R,kg/mBT.C°t t h®p
ph4l o4i Z,EERXbJbng c8ch nh¥%ng v° shn qu®t
shn t heo (tlhpd, RLI5&D)8)um, (150+15)um, (15001500 m. C8§c
th2 nghi m theo ph€ehng ph&8§®BI[NZBOBui | d

BIrm@0. KT hi u mXgi tNFBuildBs6h i
STT | Betong KT hi' u &g/'rg]g &mm | Ghichi
1 M30.3.0.6 0,6 30
2 M30.3.1.2 1,2 30 _
3 M300, W10 M30.3.1.8 18 30 Tengl |
4 M30.3.2.4 2,4 30
5 M40.3.0.6 0,6 30
6 M40.3.1.2 1,2 30
7| M400, Wiz M40.3.1.8 18 30 Tetng
8 M40.3.2.4 2,4 30
9 M50.3.0.6 0,6 30
10 M50.3.1.2 1,2 30
11| MS00 Wie M50.3.1.8 18 30 Tetng
12 M50.3.2.4 2,4 30
13 M30.5.0.6 0,6 50
14 M30.5.1.2 1,2 50
15 | M300, W10 M30.5.1.8 18 50 Tetng
16 M30.5.2.4 2,4 50
17 M30.7.0.6 0,6 70
18 M30.7.1.2 1,2 70
19 | M300, W10 M30.7.1.8 1,8 70 Ttng
20 M30.7.2.4 2,4 70
21 M40.5.2.4 2,4 50
25 | M400, Wiz M40.7.2.4 2.4 70 Teng v
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STT | Bétong KT hi' u &g/'rglg mm | Ghicha
23 M50.5.2.4 2.4 50
24| MS00, W16 M50.7.2.4 2,4 70 Teng V
25 M30.3.0.6.X 0,6 30
26 M30.3.1.2.X 12 30
o7 | M300, WI0——G5 3 18 x 18 30 Shn A
28 M30.3.2.4.X 2.4 30
29 M30.3.0.6.P 0,6 30
30 M30.3.1.2.P 12 30
31 | M300WI0——pa63 18P 18 30 Shn R
7 M30.3.2.4.P 2.4 30
33 M30.3.0.6.E 0,6 30
34 M30.3.1.2.E 12 30
35 | M300, Wi0 M30.3.1.8.E 18 30 Shn B
36 M30.3.2.4.E 2.4 30
37 M30.3.0.6.Z 0,6 30
38 M30.3.1.2.Z 12 30
39 | MO0 WI0—Hs03187 18 30 Shn 2
40 M30.3.2.4.Z 2.4 30
Cblp ph i, ¢c€ ng L, ch a sn®BTtdW Bhj’
B[ gl
B n2@LChblp pcB mg L, wmdcch n@®nt hblm n@nc
| € ng khidcohaw a
Th nh phfn vdiBTI i
Mac Xi | Cat,| n Ne d Ph, : -
STT BT mt n g kg 'kg§ lit gia IES/lrJF’ Ras, CChb]pr
kg sieu | gy | MPa
dTo
lit
1 348 | 725 | 1165| 185 | 3,83| 06 | 332 | W10
2 348 | 725 | 1165| 185 | 3,83 | 1,2 | 33,9 | W10
3 | M300 m=us 725 [ 1165 | 185 | 383 | 1.8 | 344 | WIi0
4 348 | 725 | 1165 | 185 | 3,83 | 2.4 | 348 | W10
5 429 | 678 | 1147 | 183 | 4,72 | 06 | 432 | W12
6 429 | 678 | 1147 | 183 | 472 | 1,2 | 448 | W12
7| MA00 59 678 | 1147 | 183 | 472 | 18 | 455 | Wiz
8 429 | 678 | 1147 | 183 | 4,72 | 24 | 461 | W12
9 507 | 634 | 1130 | 181 | 558 | 06 | 521 | W16
10 | MO0 557634 [ 1130 | 181 | 558| 12 | 536 | WI6
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Th nh phfn vdiBTI i
Mac Xi |[Cat,[ n§ | N€ d Ph : -
B : | [CIT, C bl
STT BT mt n g kg kg lit gia lEg/rgle‘ Ros, ch ,pr
kg sieu | gy | MPa
dTo
lit
11 507 | 634 | 1130 | 181 | 5,58 1,8 552 | W16
12 507 | 634 | 1130 | 181 | 5,58 2,4 557 | W16

H m | € ng clorua trong;1lBvaz2dkgigTv L i c §
chuXmh®:sau

-ChuXo8&8b sUohitm o ng c8§t BUnh ¢ECh
r m€ c¢ s @amhiv mc mébn L Anm kIh€lmgua LUt gi §
(ki Wm tbanaohtahh/t )bohdion Lt 2 arftného at ih® &t ¢
TCVN 757215:2006C§t n "y s€ L€ ¢ dwhig, mWmpth bah

-Tr. n c8t vnhicg &t LnsHbhhiead) c 8§« thhalu' Lk § Y
| € diogia 140,6; 1,2; 1,8va2,4kgMBT;sau L- d¥%ng c8§t L« |
| € ng clorua kh8§X8mhdalunbhWclor bathebtiéngg b
chuXn T CYSN20065 7 2

2222.Th2 nghi m kh[ ntng Rhy paebngmphge’
ph©n ¢, c

Ph€hng ph&p Lo Li " n tr° ph®n ¢, ¢ c¢,n
t 2nh. Ph€hng ph8p n"y do Stern Geary LQ
t2nh t ¢c L, £tn m,n cho nhiQu h tn m,n

A
AE (V)

AE

zH* + ze — = %Il:

Hinh26.n€ ng cong pf)i©®n ¢, ¢ o@E
Tr°n L€ ng-f(ipwem6)&pc dEng cho h tn m,n
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PhIfn ng x[y ra tre°n Meipe, YkWMEBntaotdi M

xTy ra pl—ﬁ+|,'nze§+ﬁz\"(g:

TYi kholng thJ]] ph©gy,c & @E NLBIt mvh, sso
@E v o mdt L, d,ng (th2 ndhilm vuyJimit nn

Re=[ 05 o= lB 2.1)

MHt kh&c gi § tr° B L€ ¢ t2nh theo c¢ct!n
b, b,

= nDve (2.2)

2’3'(bH + bMe)
Trongu-L": hb s  tlh3ndg cTafoedn L i v, i qu
hilro thay L i @gd-B"th s D,06 ¥ Bo®n ©ObI
tr3nh anot ho” tan kim |l o4i thay L i t.

T (2. 2)C0rr:t—%1(2.3)- : |

Vdy mu' ' n x8c L nh t c¢c L, t£tn mgtha kp m[il
x8c L  nh B d,a tr°n c¢c8c gi 8§ tr HrMh27)s L
c.a c8c L€ ngtthemf2.12) at otk nhAmmh RpONn c

+A E(V)

x

v
AN

lgi (A/cm3L

1gi o

Hinh27.n€ ng cong eh®nkicm [ oUtrMag(m2idtr €
axit (v2z2 d, HCI )

X8c Lyt mkeoRHIh26iMCc h2 nh,Ry=" ttygld (
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Ph€hng phit&mhlLd, RgSENCM2nhpExRg R, -LAU nR
tr° c¢c,a dung d ch). M t c8ch gfn L¥ng ct
vaogE t,t'W R8&nh gi 8 L, bQn ch ' ng £tn m,n vd

Ph€hng ph8&p n"y L€ ¢ s d,.ng LW Lo m
nghi m kh® Xm gia t ¢ c¢c_,a c8c mXu b° t?try

n«- nhiQu nghi®°n c¢c_u L€a ra c8c gi 8§ t
T&c [6gi6F75L€a ra hg®IpAemll ™ ng€ ng xNLyt ra
s nghi2°186 ccl mg dgingg tLrW bni“yn | udn v~ L«
Trong nghi°n C_ U0 pAcmyli € cdfsn gna @ Sirgh  hi
qul blFlo v’ c¢c.,a c8&8c lo4i shn c¢c it th®p khi

Bl m2@2n&nh gi 8 kh[ ntng x[y ra &tn m,n c¢c

(62, 75]
Mdt L., d, ng¢ T ¢c L, tn| M. c Ltn m,n
icorr (MA/CM?) Veorr (MMM £)M
<0,1 < 0,001 TrUng t h§i
0,1+0,5 0,001+0,005 T h blp
05+1 0,005+0,010 Trung binh
>1 > 0,010 Cao
Ghi c¢ch¥%: m i quan h  gi_.a nme} L, d,ng

Veor (MM £)mM0.0116 i o (MA/CM?)

2223n0o Li n thJ] mch h° theo th" i gian

Ph€hng ph8p n"y theo d»i bi Jn thi°n t
gian( giTh)i /Jto "L om&y  nchmac.l Mp%a tr3nh t h?
H-a -Wicn H' n | ©m KHICN nViic’, tt Mdam Li, nlic, nc
c.c L v " PLatnnc, ¢ so sr8inhnlctamowienns b <«o®ph
c8c thlng s sau:

-K2ch the c¢c: L7 t bhm,t hke?pc hc -t hodB €@ uBnbdit” 1yC
Licnc L€ ¢ m'i ph3ngn, nh/lta %o, gs &ly L §
l oUiZBERXYVY, i c8c chiQu d"y kh8c nhau
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-Di°" n t2ch bQ mHt LI cc gc . li” nmYni bcn g@
PVC h3nh tnrh, 3L,Schng kB°n duogg d o g(Himka Ca
2.8).

Tr——

Hinh28 MXUivh ¢ ¢ | " m vi ¢
ni " n thJ] mch h° theo th i gian cho p
vdt | i u LaPhebe®gcphEp m" "y d¥%ng alméngl . a

shn ph% h ' p khi shn ¢t th®p.

2224.Th2 nghi mlkoh[v ntenhg'ecngt ttnh ®&p, nb vbng p h+
kht Xm gia t c.

Th2 nghi m d,  a ftkhGeoo [8jpuhe@tyn gl gh8p °n t_

c8§c thing s vdt | Tag. @oht it Goa € &ig® m i,
theo th i gian nh3JmPhihggt pb8qQugher hghil
qus8 tr3nh | "m vi ¢ ckhéngKkhikh&Xmblah'tuonh§c mE
th™ i ti/Jt nmhi€ t L[°N! XwmhbeHg OmXunXtuh ™ ngh
L€ ¢ ng©m ngdp 1/2 trong n€ c¢c m8§y LW tU
trong b° ting | "m cho qu8 tr€ad mX¥Xu mBNC
L€ ¢ cchJ] It Yoc hWiOgM3 G ®BM h3nh tr_ céo€00ng k
mm, chiQu d"y | _ p BmfcbfFotw®pc CT3t mRp LI

H" m | € nlgo,6ecl2pli8wa2,.kg/mBT. C't th®p L€ ¢ sh
EERLXb3ng c8ch nh¥%ng v° shn qu®t kIt h" p,
(175x18)um, (150+15)um, (1500+150)uB h AL € ¢ nghi °trh” d_ wi ar
congn°n khing LW ntghhii° ngicanu b 3Bagu pkhh&h ntgl o h
L. 28 ng 'y, L<€eatbgcnmKiu tByrT€Tn gCholh® k Emk h
th2 nghigm Iig©GmM n€, ¢, 4 ng "y LW kXm t
dingp h€hng ph&p L€ ng[2ddrmg mdhor c dg nha fLal
t i c8ctthlith§Weo LJn 24 th8ng.
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3

H Lo g" " m ba Li°
| “m Wwj89cof, 4Li n c ¢
cal omen b«inh2O, a nhe

Hinh29.Sh LY Lo v° mXu b° t'ng ng©m chi
C8c mXu th2 nghi m kh?! Bm2gRi a t ¢ L€
Brmg@3 KT hi " u mXu th2 nghi m kht

sTT| Betong | KT hi' u &g/'rﬂ]g & mm Ghi chi
1 | M300, M30.3.0.6KA 0.6 30 Khing
W10
2 M30.3.0.6.XKA 0.6 30 ShX
3 | m300 | MB30.312.%XKA 12 30
4| W10 | M30.3.1.8.%KA 1.8 30
5 M30.3.2.4.XKA 2.4 30
6 M30.3.0.6.PKA 0.6 30 ShR
7| m300 | M303.12PKA 12 30
8 | W10 | M303.18.PKA 18 30
9 M30.3.2.4.PKA 2.4 30
10 M30.3.0.6.EKA 0.6 30 ShB
11 | maoo | M30.3.12.EKA 12 30
12 | W10 | MB303.1.8EKA 18 30
13 M30.3.2.4.EKA 2.4 30

223. Th2 nghi m kh[ ntng blo v c¢ch ng &t
phhi mXu tU4di v¥%ng bi Wn

Vi c t3m v tr,aghi avalL&néd hgi 8gkhT mnknc
thptrongBTI © vi ¢ | "m cfn thifJt, v_.a LIm br[l
c8ch khing qug§ xa LW thudn | i vdn chuy)
chu k8 kX@&tc wrthtlgu .b° bi Wh @Fhgi hcB mh °Qi nlge T

65



Sh@an
huyXxa
Kh 2

qulfms§c
Th, vy
nhhdu L BbHulc mX u €n ¢

HT i,

C. m

clng
huy n
C.

nghi p

Th§gi

Th, y
khd Bda mbh,

H

huy n

LW

H

L Hut
¢ hLu i

c.a gi m¥%ar.unNhib3nhl tron’G; nEm Xm
(860887) %; | € ng m@dntmunao<€bTnthi Wn7es
mg/l.

C8§c mXu BTCT L€ LHt trong Vv&hkgnhn €
317Zn" i v. i Bh-oo mXuh®p L€ ¢ shn v’ bTlo
kht Xm tr € c¢c Ckhhui kI8 L° ttntmg.n ¢t t h®p
Nh-m 1 LJn nh-m 4 L€ ¢ kiWm tra &tn
nh-m 5 Lo mdt L, wW,nlg tmghm, nm &8&m 5Xnh-
B[ r2g4.

Brm@4d MXu th nghi m t4i v¥ng
STT | Nhém | KT hi’ Bé téng & | [CIT, Kich Ghi chu
mx u mm 3 t he,
kg/m mxXu h
tr.
mmxmm
1 Nhlom M30.3.0.6 | M300,W10 | 30 | 06 | 70x200 | MXu ¢ h
2 Nhom M30.5.1.2 M300, W10 | 50 1,2 110x200
2 Tt Dg
3 M30.7.1.8 M300, W10 | 70 1,8 150x200
4 Nhoém M40.3.1.2 M400, W12 | 30 1,2 70x200 T
n
5 3 M50.3.1.8 M500, W16 | 30 1,8 70x200 J
6 Nhom M40.7.2.4 M400, W12 | 70 2,4 150x200
Tt n g+ DW
7 4 M50.5.2.4 M500, W16 | 50 2,4 110x200
8 M30.3.1.8.X | M300, W10 | 30 1.8 70x200 Shn X
9 | Nhém | M30.3.2.4P| M300,W10 | 30 | 24 | 70x200 Shn F
10 5 M30.3.2.4.E| M300, W10 | 30 2,4 70x200 Shn E
224.Th2 nghi "mglfrch ah@®kre mhiph 8§l Jd2 nh  gi .
vaBT
MXu ¢  t th®pale(s L& ngg kt2m@&p vlun LW ngt

28 ngay)l €° ¢
t ronBThl -m m>aikging L £ h2 ng

mm,

L Hut

ch2nh

t ©OmMBTc - a kX,

th*¥%c cc 86

t MBEIM30&L € ¢
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ph4l oYiz ERvwmX mXu L i ch segBautkhh®pl[&hd:

28ngdy c8c m»® h@®hd m ° c8&§c tu i kh8c nha
C€ nops8ln d2Bhy gic'at th®p L€ ROt2nh thec
P

Zma= —2  MPa (2.5)
l.p.d

Trong L - :

-Uax C€ npamidinhgi cat tBITE&MPa v "~

-Prax L. ¢ k®0o | . n nhblt khiiBEN;t t h®p b’
-l ChiQu d”"i BT,mm;t h®p n3Jum trong

-d: L€ ng k2nh ¢t th®p, mm

Giat r ' c€, mb8&mh d2fAhhch@upaoamb©n th sau:

+ TrUng ths8i ch u Ilc€cnpheh dé'nth ot h@p hh
ch u k®o.

+ ChiQuld - khio@may L i chh®w di Loln
+ Bi' ' n ph8p nh3im cln tr° bi Jn dUng: ¢
ngan®BTehe® | € i th®pk: h'trhiWed rthamldinh. x o é

Hinh210MXBTv"~" qu§ tr3nh th2 nghi
C€ ndbamd2 nhBHvi_ ac 't th®p L€ &DO3h nghi’

-
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CHhuNGNGBHI aN C U TH& NGHI "M TRONG PHdNC(
BiO V' C° TTRONGEBETONGNHI wM CLORUA CAO

31.Nghi °n c¢_. u kh[ tntrhg®pb [bdRuhvg n h h gaoh ®g g

Khl[ ntng blfo v ¢t th®p c¢c,a b° tlng
L€ ¢ nghi°n ¢.u th2 nghi m theo c-&a phe€
gia t c¢c v° phhi mX%u t4i v¥%ng bi Wn.nhChi Q
theo ph€ehng ph&p Li n thJ] mch h°

3.1.1. K/t qu [ theoNTBuid@36i =~ m

KJt qmudhithh Kkh[ nktng bBPla *wg a’ito ut t@pu X
W10(M300D30[CI10, 6 (chuXn) v~ ¢ §@]=11@Ul8 vd24 t 1 n
kg/m®*b bsng NB5BuU im* HinH3.1.t r ° n

25 r
—e—M30.3.0.6
50 | —#—M303.1.2

M30.3.1.8
——M30.3.2.4

19,7 18,9 17,2

16,5
<€ L
< 15
T 10}

T

1 2 3 4 5 6 7 8 9
Th® i ,ngayan
Hinh31.Kh[ ntng blo v ¢t t H®&DP0,c6 a( b °i tcthn

va bé tong[Cl] = 1,2; 1,8 va 2,4 kg/mh

TrénHinh 3.1, ¢c ¥2ng v, i S . X©m nhdp c¢c, a dung
d,ng Li n trong ¢t th®p | (mA) titng dF
c't th®pi gl"€vng Lkhl, m EXytinng wlo v , d

tit]ipJp cdn bQ mHingh’it mih®&m.[ hhteomg btfo2 v’
blfo v L€ ¢ t2nh b¥mug vth ic&ingn L(ng, y)g

nghi m v, i c §xk hb§&c tctlnngg cx-FTyW,ra t heo mt |
c8c tihfm theo v3 vdy, ch" ghi nhdn s’ ng
v ¢t th®p c¢c,a b° ting chblt 1€ ng bTlo
B[ gl

KJt qul th2 nghi m kh[ ntngngbcfioomdsr ¢
ch’™ neymm €hc W [tBdvaHinh32, khi n©ng cao chi Qu
c t DténBg m@vaHinh33 khi nonghoden gy h PR W,
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H

c h

L4t hi"  u qul Dblo v t €htheg TAVE B34§)2018) ¥an
Bl n3@vaHinh34, [ nh h€ ng «l ar uha nmt rlo@gngb° t 1
gi m kh[ ntng BlaBgwaHine35t t h®p tr °n
BIm3d.Kh[ ntngc bt a ab®idng khindngcaomacc h”™ ng t h bim
TT Th® i gian blo v’
Chblt 1€ ng b° tv,i L i ch. ng,
[CI]
Macbé| Macc h’ n ¢ dC..h' Q o6 | 12 | 1.8 | 24
tong, M t h bim, " y kg/m® | kg/m® | kg/m*® | kg/m?
M300 | W10 ¢€hB i 9/1,0 8/1,0 | 6/1,0 4/1,0
M400 W12 30 15/1,5 | 12/1,5| 8/1,33| 6/1,5
M500 W16 22/2,4 | 17/12,1| 12/2,0| 8/2,0
T c¢c8c kB mM@uMVE tr®nag biHMI32L'Q khdngbng
v ¢ ' d, @ hBp khli .ch©ng, tm»um BT c¢c- chilQu d~
0,6;1,2;1,8;;_&kg/makT hi u | ° x30. 0. 6; xe30.1. 2; x
I4_;25 3 -
—<@e-konao —9—-konao
=0l “Ilkene -0 e25y CiTkone _»
— - x—kono _-- m j 5 —x=—kono ’,’,§
> 15 - e -7 ﬁ AT L
- - _w o, 1.5 1 _am=
u_ClO' :: - : ’—”—
" 5f —————— S ) = 1”0 i ch. ng
T‘ 0.5 -
04 - 0 .
W10 W12 W16 W10 W12 W16
M&c ch  ng t hbkim M&c ch”  ng t hblm
Hinh32. Kh[ ntng b[fo v ¢t th®pthhbm BT
BIm@Khl ntng blo v ¢t th®p khi non
TT Th® i gian blo v’
Chblt | € ng b° tv,i L"i ch. ng,
[CI]
Macbé| M&8c chHChi Qu d 0,6 1,2 1,8 2.4
tébng, M| t h bim, v,  mi kg/m® | kg/m® | kg/m® | kg/m®
30 (L i 910 8/1,0 | 6/1,0 4/1,0
M300 W10 50 11/1,2 | 9/1,1 | 7/4,2 | 6/1,5
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Th® i

H

1T gian blo v
Chblt 1€ ng b° tv,i L"i ch_ ng,
[CI]

Macbé| M8c chChi Qu d| 0,6 1,2 1,8 2,4

tong, M| t h bim, v .,  mi kg/m® | kg/m® | kg/m® | kg/m®
3 70 14/1,6 | 12/2,5| 9/1,5 | 7/1,8
4 30 (L - - - 6/1,0
5 M400 W12 50 . . - 6/1,0
6 70 - - - 9/1,5
7 30 (L - - - 8/1,0
g | M>S00 W16 50 - - - 9/1,1
9 70 - - - 11/1,4

C8§c kIt BJuggvter &g ¢  bHINMMABVIY kmH€nktng bl
th®p c., a BAokbhhi ®®nd” "y BT blo vic€tngng
L ;ingc ch  ng thbim n€ c¢; 0,6, 1,2, 1,8 v
(kg/m» . Trong m, i m8c BT, mXu c¢c- chi Qu d7y
|l “m L i ch,_ ngngWb§o s8nk khFh®p khi ttngq
© 16 - o 2
o 14 - _ e = 1.8 1 _ ==X
312- __v”’—::"- jij ,/’X'—:Z::::"

10' —————— ,—” 12_ /// ,\,/:”
— - ___--- g © - -~ -n-
o 8T-"' § 1 pe===-

_______ =

R _—______‘-_- 001006 0.8 1 — - — M300.W10.0.6
-1
-2 D mswiole 02 - % = M300.W10.2.4

) . W10.2. 2 | |

30 20 70 30 50 70

Chi Qu d"y BT bflo Chi Qu d"y BT bTlo
a, M8c BT M300, chXng thmm
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5112- 1.6 -
o] _ - _

10 n —’,— o 14 1 ”/’ —-
c By L - <12 ="

c 8 g-—" _-- - e —-mZ-~>

- +— l1pgp===c----
- -
-
[ B SR i - 0.8 4

c

0.6 -

I
M.

o - < - M400.W12.2.4 0.4
< 5 | . — + — M400.W12.2.4
— — & - M500.W16.2.4

0 0.2 1 - & - M500.W16.2.4

30 Io Io 0 ' '
5 7
. . 30 50 70
Chi Qu d"y BT bflo ChiQu d'y BT brlec

b, Mac BT MIOO,M500c h Xng t hm2nwWld aoac W1
Hinh33. Khifng blfo v ¢t th®p c¢c, abBd khi

BIm3@.Kh[ ntng blfo v ¢t th®p t<€hng L<€hr
khi n©ng cao m8c ch'  ng thblm hoHc/ v

TT Mac bé Mac Chi Qu|[CI],| Th® angbT[d
tongg M| ch”  n| blfo VYkgm®| ng y/ h s
t h blm, mm chuXn

MXu ¢ hu 30 0,6 9/1,0
Nang cadD1 M300 W10 50 1,2 9/1,0
Nang cad?2 70 1,8 9/1,0
Nang cao W M400 W12 30 1,2 11/1,2
Nang cao W M500 W16 30 1,8 12/1,3
Nang cao VD2 | M400 w12 70 2,4 9/1,0
Nang cao Vb1 | M500 W16 50 2,4 10/1,1

T BImgve L€ Hn34vOhkhl[ ntng bl[o v CT
BT blo v @ ¢t th®p v° n©ng L, ch”  ng the
m&c chmnyl® hblchi Qnm (M300W1ECI]BEITCVN 9346: 2012
L€ ¢ | bly H" nms chsuoXln® © thaXKnb=ung t |t
c.a mXuDhakHg W 2 so v, i chuXn.
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14 -

_'2' 2 m3oo.wi030 ~ W12:30.12 ‘W M500.W16.50
O Taowos M " ooz 0
o
0.6 | 1.2 | 12 18 | 1.8 | 2.4 | 2.4
H m | € ng c&lorua, kg/m
Hinh34. Kh[ ntng bl[o Qu Ty kBiT @'t nmOrccil
ne, c
BInghbinh h€ ng c.a h" m |1 € ng clorua t i
Chblt | € ng b° Th i gian blo v’
TT chuXn, ng V[CIl |
Mac bé Mac Chi Qu 0,6 1,2 1,8 2,4
téng, M ch”  nlblfo v’'| (chuX|kgm®| kg/m®| kg/m?
t h blm, kg/m?®
1 M300 W10 30 9/1,0 8/0,9 | 6/0,7 4/0,4
2 M300 W10 50 11/1,0 9/0,8 | 7/0,6 6/0,5
3 M300 W10 70 14/1,0 12/0,9 | 9/0,6 7/0,5
4 M400 W12 30 15/1,0 11/0,7 | 8/0,5 6/0,4
5 M500 W16 30 22/1,0 17/0,8 | 12/0,6 | 8/0,4
T Bmgve L€ ¢ LHN3Q tfrnchngh€ ng ¢, a h~
t.i kh[ nktng blo v CT trong BT. Tngong I
c- h m | € ng?’k€oaqulably,I6" kgdhmuXn LW so s§
c.a b° ting nhi_ m clomia cao m c¢c 1,2; 1,
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o
= ] chuxn - <+~ M300.W10.30 € ChuXn — @ — M300.W10.50
- 4 - M300.W10.50 [ 1 PR M300.W10.70
20 o S
c M300.W10.70 < S S o — 3 — M400.W12.30
© = % — M400.W12.30 08 A SOl S~ M500.W16.30
- 15 M500.W16.30 S e
[@)] = - © ~ ~
ST e . 0.6 1 SS - | RSN
EETE i JaR = H-ISSm
S L e e 0.4 s
A === :i‘: e
-5 S-<<e 0.2 4
0 4 0
0.6 12 18 2.4 0.6 12 18 2.4
H m | € ng c¢lorua, k H m | € ng clorua,

Hinh35. 4nh h€® ng c¢c.a h"m | € n@Ttodg8F ua t .
3.1.2.Nhdn x®t vk/Jtbiguwl[ lrugdni °n c¢c_u

a,K/Jt quB[l mBdwHigh3d2cho t hblyKhguarnnhg L. ch
ne ¢ v  m§M30MAL0 Ién:MAQPV12 va M500W16 kh[ nkng Db
th®p tktng [ °n 1,5 v" 2,0 | fn. Quan h n;
kh&c nhau t. %1, M d/qi &, t4t rkgg htftw ° m LIhg o i
n€ c¢c, ! Xy cao hhn c¢c_, ahtbiim m¥ng.khi n©ng

b, KJt BpbpM@@wwHohB8cho thbly hquamnnlyp 1 hK Qu
ting blfo v (t. 30 mm | °n 5 twn'gl,2ZW&1Enm) ,
| Fn. Qwamfm Lring v, i b° tilng c¢c- m&c ch’
b° ttng khgc nhau. M ¢ gia ttng n'y L€
gifm dfn theo kho[ng c8ch t. bQ mHt t, i
b° ting bflno tvh3 crigHm,| m:ixytr<€ ng t. i ¢t

c,KJt quB[ B$wHIGh34cho thbly, nJju | bly b° t
v’  thép theo TCVN 9436:201M300W1M30[CI10,6] " m chuXn t h3 kh
v c’'t th@phicglnoria tclamg s€ t €hng L<€hng b

-n i v, i [CH= 1,2tkg/m: &hi nangD30 IEnD50 mmh o He W1 0 |
W12

-n i v . i [CIH 2 1,8 Kg/nf:gkhi nangD30 1énD70 mmh o Hle W1 0 |
W16;

-n" i v, i[Clh=24tkg/mtg khi no©ndg . L"3r0g | tWh ti7 0 n

10 | °nDiL2 86 HE Wn t1616n 166m,

ni Qu n~"y clng Is& &n gci hfxynt i@ oc Vo héhdng
gi 'm khi Dt tng W v~
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dKJt quBT[l m3gvakligh35¢c ho khhbslyongn hi . m cl or ueé
m ¢ 1, 2; 138 kvh'[ 2nt4ngk go/fmo vb  cgit[ me@pglc,
ng c BG60C40%s o0 v, i tiebth utXtorugOBkg/m). S gi ['m
1'€" ¢ gi i th2ch b° i M¥h Ich/: ntgh®tih® gi agn amt
phg8 m'ng th, cltth@EWhS8tbr mimg mfbevng HI
trong b° tilng c"ng cadorhd «BE®mM nogidan ver
L. . ng ¢c"ng ngdn.

KJt qul n"y clng cho thbly, nJ/juv-b°l tntr
hhn)hi u qul blflo v ¢t th®p c.,a b° t?ln
hoHc chi Qu d"y blo vh  pbbh”" Wwlafrhd- Jirbin
d¥ng shnlLph, m nghshn ygychdnexoeo@chhdp m8a

tn m,n s€ L-ng vai tr, blo v  ch2nh cho
h, tr°, v_a bl[o v  m'lm)g svhna (nmgpun Ic [ nv dst,
oxy Vv~ n€ ¢ t.,i bQ mHt ¢t th®p

32.Nghi °n ¢_.u kh[ ntng blo v ¢ 't th®p b-
321.L,. a ch n chiQu d°y m ng shn ¢t th®p

3211.KJt qul th2 nghi m chiQu d"y m'ng sh

KJt qul th2 nghi m chi Qu cd’uyX nm "TnCgv Ns Hon
2013 tr°nQmQnh ®m ®p - IN ph3ng nhJun cao,
X Yac khi Lo LQu v™ k2n hhn so v,i ¢ 't t
nghi m so s8&nh L[m bl[o t28&ch tcHm athh @pg cd "
2 mm, k2ch th€e ¢ 50x100 mm L€ ¢ shn ph,
r€e ¢ nh¥%ng 1, 2, 3 I fn trong shn kJt h°

khuy/Jt tdt, m, i l fn nh¥ng LW kh® c¢c8ch n
i Qu ki n t. nhi°n 7 ng'y v° L€ ¢ ki Wm
Hinh 3.6.

Hinh 3.6. Ki Wm tr a
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KJt qul thkz2hiMuhid' g I nlg®p hseafonr Amrhi¥“nm@n |
|l o4Ui shn cho chiBQuBg "y trung b3nh nhe

BInm3&. KJt qul th2 nghi m chi Qu d-

STT T°n | oY K/t qu S 1 fn nh¥ng
1 1 f| 2 1f| 3 IFf
Chi Qu d 125+13 175+18 23524
1 Epoxy . .
Kl hi u El E2 E3
1Chi Qu d 125+13 175+18 23524
2 Epoxy gi| o
Kl h i u Z1 Z2 Z3
Chi Qu d 110+£11 150+15 20020
3 Polyurethane - .
Kl hi u Pl P2 P3
4 X i ol Chi Qu d| 1000+£100 | 1500+150 | 2000+200
i m - ;
b Kl hi u X1 X2 X3

3.2.1.2.KJJt tgimpghi m ch  n chi Qu d”"y m'ng shn
Nghi°n ¢c_.u L€ ¢c th  nghi ' m bQmng®p hpahn
m' ng shdykbdcnh@ur ong mti tr € nlghoNfancg 3% is
kh&§c nhau, th€ ng sau 168 gi (33 ng vy),
Quatrinhl o t hJ] mWHnh37h  k Athequ [ L €BEmMHWAW hi
so s8&8nh hi u qul b[BI[MJg gi_.a c8&c |l oUi st

3

Thales 4.15 USB

T OPOTENTIOSTAT @ON
@ GALVANOSTAT @ OFF
DC VOLTAGE
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Bl n3®. KJt qul Lo thJ] mUch h° ¢, a

KT hi KJt qul Lo t-my/ ME@EHh thhe&(t h’
0 168 336 504 720
E1l 172 177 180 201 215
E2 85 122 137 141 144
E3 159 175 188 197 220
Pl 237 262 274 294 346
P2 155 181 222 247 259
P3 251 276 294 320 338
X1 343 379 388 426 453
X2 212 267 292 310 320
X3 368 397 429 441 456
Z1 181 185 189 211 220
Z2 79 126 140 145 151
Z3 157 187 189 203 219
250 400
200 o 350 o
— 300
g 150 o 250 |
% 100 5 200
E > 150
w 50 5/100
o —Q—E:Il_ +E2l E3l . 50 { —o—p1 —m—p2 P3
0 168 336 504 720 0 ) )
CKBAFYEZ 3AE 0 168 336 504 720
¢CK8AFYS 3AE
a, B_n b, B_n
500 250
450
400 200 l /*/A
_. 350 e -
5 300 g 150
9 250 Y
Z 200 Z 100
= 150 =
100 ——X1 —8—X2 X3 50
=] . . . . . 71 —m-72 473
0 168 336 504 720 0 168 336 504 220
¢KE8ALYyZ 3IAE ¢CK8ALYsS 3AE
c,S X d, B_n
Hinh38.Bi jn thi °n thJ mUch B Z PtXtrengduhgh™ i g

d ch 3% NacCl



B ndg.Sosam hi u qul blo vshnyiB{yal ¢ gc clha Xin

TT| LoYi shn Hi “u qul s Hi “u qul s

hi u ni’ n-mvh Hi " u ni° n tfHi u
-mV

1 [Xi mbkng poa 267 1,0 320 1,0

2 | Polyurethane, P2 181 15 259 1,2

3 | Epoxy, R 122 2,2 144 2,2

4 |[Epoxy gi " 126 2,1 151 2,2

CHD THECH:  HivsctX2)1 Ethviscs(P2EE2; Z2)

3213.Nhdn x®t vKkJ/Jtbiguwl lmugdni °n c¢_ u
a) VQ s | fn shn

Khi nh¥%ng 1 | fknl VEL RUNX$Dlya EB, PB, X3Z3) th J]
mUch h' ©m hhn, t2nh " n L nh k ®tmninidihgn v~
2 I(kFTn HER2,PYX2Z2)t rong su tnigQuw rmn'ry nch- LtohW gi
qua nghi°n ¢.u h3nh th8i h ¢ bQ mHt m" nc¢

K/Jt Hinh¥F9cho t hbly, c8c mXu shn c- nh ¥n
khuy/Jt tdt ch, yJu |~ c¢c8c.KHhi rshhng o, ti tche
3 | Fn xubltt€hingw” nkbhhwyg/t tdt. ,Khhi[ nthh & on
thbly bQ mHt m ng shn 2t xubltHihinnbaRhmug J
gi "ng nhau tr°n c¢cl. 4 1l o4i shn L« th2 ngt
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Hinh39.4nh SEM c¢c8c |, p shn Lo thJ] m

Hi " n t€ ng khuy/Jt tdt m"ng shn sau 3
(v2 d, do th™ i gian kh! m"ng shn sau | Fr
c.u th°m. Tuy nhi°n tkAnggum@ghiédnt k/]JumHgc
tr€ ng NaCl 3% v' phon tRQHt e rcth tnh &ih b
d°y m aoabosbiftcoi h®p ph¥% h'  p quy tr3hh L«
E,P,X,Zt €hn g (175¢49 pui, (150215 pm, (1500+150 um, (175£18 um.

b) Hi u qul b[o v th®p c¢c,a c8c |l o4i

T. kJt qul tBRmeBHMFvaHnhkd8mgbly r _bng t h
h -BV)¢. a c8c | o4i shn c¢c- chiQu d"y khsgc
tr’ E ¢c.a c¢c8c |l o4i shn sau 168 h v 720
nNg X267t x#20082( -181 x-B59ng &2 2( x-144)va
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Z2 {126 u5nh). niQu L- cho thbly dung d c
m ' ng shn. Hi n t€ ng n"y c¢c- thw L€ ¢ gil
mti hoHc n€ ¢ n°n L, k2n kh'ng LYt m c
Li LW I4igt, tdtngr°khmyng shn. n®©y clng
mti v" shn n€ ¢ so V.i shn b, t phun nhi’

TrongBI mdcho thbly, Xh7Jm ¢blyXshnhi u qul
shn xodfph_ t htedfnn LINR(t Shay 1, Rvakfindng s&NhA |
g ¢ epoxy vXn cho thbly hRkhBEPvitnwge B[ o rv’i
s hX

322.4nh h€ ng cl An€ hme $lin_, d 2 nch tg it ba@mg v -

3.2.2.1. KJt qul nghi°n c¢_u
Trong nghiénc . u n" "y s M30@Wlhig" nB Tl € n[gl] sll20r u a
kg/m>. KJJt qulc€hng&Mphd2mh ° c8&c ng~ "y tu' i
hi n Bt[rm3§nCgblp ph i BBt r ong
BIrn3@ IKMtlH ctEo npamd 2 nh gi_.a c t th®p \

C€ n gbéanidinh, MPa
. . | 7 ngay, | 14 ngay, 28 ngay 180
srr|btodi sp KL “hil Thep | Thep : ngay,
thép mX u tron tron Thép | Th®p Thép
AL1O A1lO tron AL1O tron
AL1lO AL1lO
1 Khlng M30.1.2 | 3,2 (100)| 3,8 (100)| 4,1 (100)| 7,2(100) | 5,5 (100)
(L i c
2 ShB M30.1.2.E| 2,9(91) | 3,7(97) | 3,995) | 6,9(96) | 5,1(93)
3 Sha M30.1.2.Z| 3,0(94) | 3,7(97) | 3,9(95) | 7,0(97) -
4 ShR M30.1.2.P| 2,8(87) | 3,6(95) | 3,8(93) | 6,4(89) | 4,9(89)
5 ShX M30.1.2.X| 3,1(97) | 3,8(100)| 3,9(95) | 7,0(97) | 5,3(96)
Ghi c h Y: G2a trfM trong ngo’lc L_n |

T. kJJt qul tBiRmGvgeh il @ ctHinbdgso séntc € n g
L b&8m d2nh gi.a ¢ 't th®ppw, BTi kb&cclody
nhau.
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s h

105
mM30.1.2.E mM30.1.2.P mM30.1.2.X mM30.1.2.Z

100

100 97 97 97

96

95

90

85

% sokhklng
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75
7 14 28 180 | K dzi
Ngayt h2 nghi ' m, ng"y
Hinh310. d4nh h€ ng c., a sknngandne ¢gi th®p t .
vaBTt heo th™ i gi an

3222.Nhdn x®t v~ bi n ludn kJt qul nghi®°n

TrongB [ n3@vaHinh310cho t hbly, ¢ tc€t h®p b&mn dpr
Vv, i b° thinng "tthHBp®&p khlng shn, °~ &8¢ tu’
(87695) % Pwi (%HgLB8GN % kThhi®pd sinrg.cn€hsnign L
b&8m d2nh b° ting.thblp hhn th®p v3n shn

S gilmtr°n L€ ¢ gili th2chkh®ngosh@®
inh ch_ HnNhSEMho t hbly P @hmigt Lshithduph3dg vdy
ma s8t nhi Qu hhn

(a) (b) (c) (d)
Hinh31LCh_, p SEM bQ mksE baP, @), d-Zhn

ShXcblu tr¥%c th!, trong th” nh phfn shn
b°e ting n°Xce t, th®m dhnh b° tlng cao nt

Theo ch" dXn ksethaydtd cdi@hMiHdt RBTM A7
c€ nhs&mh d2nhphgshtn tpth®@p ' n hh®p8 &kIE nigo Gih
s hdungtrongrghi °n c¢. u LQuHNbh31W). ng y°u cfu (
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323.Kh[ ntng blo v’ ¢t th®p b3lung shn ph,
Nghi°n ¢ u L€ % ttihf@pbastiiPvaXnv°n mhi Qu
m° ng shn t €&€541& um; IBOGE15]Iuim1500+150pum L Hitong bé tdng
M300OW1D3 0 v, i c 8 ¢CIFO0,6m 12 ®BvagdkghrK: t hudct shi
thanh ¢ 't th®dA9GHEE phonBBM@PILKmIhgntng bl
c't th®p ph, c¢c8c |l oY shn L€ ¢ L&nh gi §
mti tr€ ng kht' Xm,iempadm’)L L Ud, mg € Mm(gan 0n 1(
thépchuywn L° i trUng ths8i th, L ng sang ¢t

3.23.1.KJJt qhiil°® mgc_  u
KJt qul n@hd °tnh W _chdHinh3.12, Hirt 8.13.

0.18 ——&— |corr (M30.3.0.6)-KA ——&— |corr (M30.3.0.6)-KA

—8— Icorm(M30.3.0.6.X)- KA 0.18 1 —&— Icorr(M30.3.1.2.X)- KA
0.16 Icorr(M30.3.0.6.P)- KA 0.16 1 Icorr(M30.3.1.2.P)- KA
—%—— |corr(M30.3.0.6.E)- KA
~%— |corr 0,1 pA/cm2

——— |corr(M30.3.1.2.E)- KA
Icorr 0,1 pA/cm2

0.14 A
0.12 1
0.10
0.08 1
0.06 1
0.04 A1
0.02
0.00

Icorr, pA/cn?

1 3 5 7 9 11 13 15 17 19 21 23
1 3 5 7 9 11 13 15 17 19 21 23
Th" i gian, thg8ng Th® i gian, thgng

a, H" m =06ky/giBTCI b, H™  m I'=1L2kggrBT |

0.18 - ——&— |corr (M30.3.0.6)-KA ~—&— |corr(M30.3.1.8.X)- KA 0.20 - Icorr (M30.3.0.6)-KA
lcorr(M30.3.1.8.P)- KA ——Icorr(M30.3.1.8.E)- KA —&— |corr(M30.3.2.4.X)- KA
0.18 A Icorr(M30.3.2.4.P)- KA
—— |corr(M30.3.2.4.E)- KA
E 0.16 A1 Icorr 0,1 pA/cm2
E
S 0.14 A
2 c o
3 <
o 3 0.12 A
(_Cg § 0.10
= 0.08 A
0.06
0.04
0.02
0.00 +rr—rrrrrrrrrrrrrmr
1234567 8 91011121314151617181920
. ) 1 3 5 7 9 11 13 15 17
Th i gian, thS8ng Th i gian, th&ng
c, H™ m I'=18kgnBT I d H" m I'=24&gnBT I
3 e < -7 — . 3 ’ -
Hinh3.124 nh h€© n gCTstrong BIp[€Gl] =(0,6+2,4 kg/m°L J] g theo
Q - -
th i gian
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L'

BIn3®. Th gian th, L ng c,a c®p bReg
s hx\,PE
) Th® i
A [CIT, . ~ . ,
STT Bé tong & mm Ka/m? Shn ¢ tf KI hi uth, L
g thang
1 0,6 M30.3.0.6 7
2 1,2 M30.3.1.2 5
Khtlng
3 1,8 M30.3.1.8 4
4 2,4 M30.3.2.4 2
5 0,6 M30.3.0.6.X 10
6 1,2 Xi mt n M30.3.1.2.X 9
7 1,8 polyme M30.3.1.8.X 8
8 2,4 M30.3.2.4.X 6
M300, W10 30
9 0,6 M30.3.0.6.P 19
10 1,2 M30.3.1.2.P 17
Polyurethane
11 1,8 M30.3.1.8.P 15
12 2,4 M30.3.2.4.P 14
13 0,6 M30.3.0.6.E 23
14 1,2 M30.3.1.2.E 22
Epoxy
15 1,8 M30.3.18.E 19
16 2,4 M30.3.2.4.E 17
C8§c kJt BuB§vter dn& ¢ bi Wu LY th™ i gi
Hinh313v" t2nh L€ ¢ hi u qulBlbdgovaBl Mgl a
25 ¢ 23 2
-8> 19 19
ﬁ 20 17 17
= 15
; 15 } 14
el
> 10 | ] 10 9
- 5 6
« 5
= 2
|_

Hinh 3.13.

4dnh

82

an
cC8



BInm3dOHi  u qul blo v c¢c thedwh®ph'ci agic&r 1k
thép (thang),h2 nghi m kht Xm gia t c

TT| Bé | [CI] | Khing ShX ShR Shn E

A 3 s s s 5

9 | kIM™ | T | H' | Ter | H' | Toor |H' | Teor |H
1 M300 0,6 7 1,0 10 1,4 19 2,7 23 3,3
2 |TWIOl 15 | 5 | 10| 9| 18| 17 | 34| 22 | 44

- D30
3 1,8 4 1,0 8 2,0 15 3,8 19 4.8
4 2,4 2 1,0 6 3,0 14 7,0 17 8,5

H  sTer(HRXKkhing shn)

Ghich: Towl © th™ i gian th, L ng c.a th®p
BIndlHi "u qul blo v ¢t th®p ¢, giadcthp
c’t th®phCt mgrhg) ,m kht Xm [i]a0akgm, mxu
TT| Bé |[Cl]|Khtng S h X ShR ShE

A 3 . p p ;
©ong koM™ i1 TH | Tew |H | Ter |H | Teor | H
1 W10 0,6 7 1,0 10 1,4 19 2,7 23 3,3
2 MD:’;%O 12 | 5 |o71] 9 | 1,3 | 17 | 24 | 22 | 31
3 1,8 4 0,57 8 1,1 15 2,1 19 2,7
4 2,4 2 0,29 6 0,86 14 2,0 17 2,4
Ghi ¢ h ¥ Tethc)Tes ([Cl1=D,6kg/n)

NJu g i th" i gi@n2rnh,_ bbngagt kéng) hiPp v
ting (B) lad00%,sihiai( St)r ., b [ o béudng¢c vattro B)it®p ¢ .
thtWwnh ra vai tra (kha wmah&thrBd8®p

Bl n3d2vai tr, c¢c,a shn (S) v° b° tng (B)
M300W10D30,[CI]=(0,6:2,49 kg/m®t heo t h® i gian th_, L, nc
ShK, th8&8ng/l ShR th8ng/ ShEBEt h8ng/ %
[CIT, S+B S+B S+B
ko/m*| T n| vai | Vai | T" n| Vai | Vai | T n| Vai | Vai
S+B | troB | troS | S+B|troB | troS | S+B | troB | tr0S
0,6 |10/100| 7/70 | 3/30 |19/100| 7/37 | 12/63 | 23/100| 7/30 | 16/70
1,2 9/100 | 5/56 | 4/44 | 17/100| 5/30 | 12/70 | 22/100| 5/23 | 1777
1,8 8/100 | 4/50 | 4/50 | 15100| 4/27 | 11/73 | 19/100| 4/21 | 15/79
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ShX, ths&ng/ ShR, th&ng/ ShEthS§ng/ %
[CIT, S+B S+B S+B

ka/m® | T° n| vai Vai | T° n| Vai Vai | T n| Vai Vai

S+B [ troB | tr0oS | S+B | troB | tr0S | S+B | troB | tr0o S

2,4 | 6/100 | 2/33 | 4/67 |14/100| 2/14 | 12/86 | 17/100| 2/12 | 15/88

Ch¥% th2zch: Vai -VYaitdB % vatroB= B/(§+B], RitrB $ =
S/(S+B)

3232 Nhdn x®t vKkJ/Jthbigwl lrugdmi °n c¢_ u

Tr°n c¢ch s c¢c8c Kk J/JHNhG12[Hinh31B,iBT m3d@L /un t r
B Bd2nhdn t hbly:

aaVZ hi Mu qud bd o vM ¢ Xt t kh®khéngcdésa nb ° ¢
p hiv

Gi [m rbM, bnfdntht ng nhi_ m cl ofuachl’, 2c, nl,t
ng 71; 57 v° 29% so v, i b°e tlng ti°u cft

b)VZ hi Mu qud bd o vM cXt th®p cva s_n
c%ng Li nhi Kmaicl > 4akgpm 0, 6

B° t'ng nhi_m clorua ¢c"ng cao hi u qu
dfn theo Xbattng:1SHhaB(tOLngf n?,, 7 6s7Hn0t H Fon)
3,368,5 | fn).

c) VZ hiMu qud bdo vM cXt f(lL2@gkgnd a s._
SO Vi b t!'!ng MYAAW6chux n W10M300

Tbkng dfn theo ¢1h, 4 tIVrCEvOn 1X8)(kgdmn F
(2,0:271 Fn) v~ +3Hmp.E Ri2*,ndg kh[ ntng Fbé v’
ting nhi_ m édgiofmdah?2, éhkgtmn 86% so v, i |
c.a b° ttng ti°u chuXn. nibQw 'y cl€ c hg
ting nhi, m édiofmam@nt saq/wm i b° tlng nhi

d VZ vai tr cvai Mcnbd¥o: bM tXhgt h®png

TrongB[ n3d2cho kWmBlyntng blo v ¢ 't th®p
quanh c¢c8c gndg 16&4(thangehmiy, thwm ¢ BH°otlng
cloruaKh ntng Dblo b tc'ntg,t n®&p€ cc, d Ui, gi[m
clorfurmg mghoa r3ng, ¢l 3 lo4i shn LQu bC
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c't th®p trong mtj tr€ ng b° tlng cloru

c. a h S+B c¢ch" domgcloruagayrd.nh b° ting nhi,

X®t theo gi§ tr° tuy t cl'ti,th®pn cBRoc-hh
| FN16/ 12s)hn hHnfn 4(,16hnt*ng nhi. m cHdorua
t €hng _ ng (16/3 164518/ ol fcrhblt | € ng mTmg vs hme ™
cao hhn m"ng shn P, X v° b° tlng nhi_ m
t"ng h p c¢c,a S+B, shn E, t bt(r:88% vac 't
(63+86%, ri °ng shn X c¢ch" LYt (300667)% do c
kémh hn m"ng shn E v~ P.

T. LOy r¥%t ra nhdn L' tnghc | nh@rh bglceuy & m g
n€ c,claxmjng shn L-ng vai tr, quy/t L’
ting nhi_m cHvaPtwm?2 cwmoh’ pShaho Xdéhis m dy_ngn

L€tcong mti tr€ ng b° tin%j nhi, m clorua

324.Kh[ ntng blfo v ¢t th®p b3ung shn p
Build 356

Trong nghi°n ¢. u nEY,PvaxXxvdjnghbQn do Wi
t €hng 175818 pnh; 13+18 pm; 150+15 pmi500+150um; bé tbng M300W10,
h" " m | € ng c¢cl orua | 3 OhbQu 1d2y L mi; BR: BT
t hudt shn c¢c8c t hanaladrongl t hu@®goOwWhohkeh 1t nmyo nsgh |
c’'t th®p, chm@h " ¥y €b fa06«dn)B@ac d¥%ng | " r
chuQhBlp ph’  iBBmR@lt rong

3241.KJJt qul nghi°n c¢_u

Ph€hng ph§p th2 nghigimlm noru ‘c€Cm@hig 2
Lo c8&chd nchiau tgrutenng st§ht§i tm i mXw@ant tkatg rgait
t h2 nt@ili€ m t h Winh3.14 Rinht345vaB [ rB3g.3.
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116.5

oON MO
oy [

]16.

15.1 ——M30.3.0.6
—&— M30.3.0.6.X

M30.3.0.6.P
—»—M30.3.0.6.E
—%—M30.3.0.6.Z

14.4

125

129

1 6 11 16 21 26 31 36 41 46 51 56 61

T h° gian, ngay

a,

T17.3

1 6 11 16 21 26 31 36 41 46 51 56

—— M30.3.0.6

—&— M30.3.1.8.X
M30.3.1.8.E

——M30.3.1.8.P

—#—M30.3.1.8.Z

H" m 7=0,8 kg/mBTC |

>
........
444444444444

.......

<<<<
DA

T h* gian, ngay

c,

H" m "E1,8kgngBTC I

15.7—— M30.3.0.6
B M30.3.1.2.P

M30.3.1.2.X
——M30.3.1.2.E
—#—M30.3.1.2.Z

14.8
13.1

<<<<<
"

1 6 11 16 21 26 31 36 41 46 51 56
T h° gian, ngay

b,
20 -
18 | —+—M303.06 17
" Te1f16s a2 ax
14 M30.3.2.4.E
19 ——M30.3.2.4.P

oON MO
A | —

H" m =1,2kgngBTC |

R

—¥—M30.3.2.4.Z

15.7

1 6 11 16 21 26 31 36 41 46 51
T h° gian, ngay

d,

H" m '=2,4kg/ngBTC |

Hinh3.14Kh[ ntng blo vbe° cti4ndg h®porntiram%igashh?"
BIrn3g3Kh[ mtnghi bfogw[ kg th&®gs d owii sbhn t
khtng s hnD30)C370,8V1 & h2 N Buid 356m
Th™ i L
. [CIT, KT hi| n mXu,
STT| Bétong | &8 mm kg/m® LoUYi mx u ng"y/ b
qul,
1 0,6 Kh®ng M30.3.0.6 9/1,0
2 0,6 M30.3.0.6.P 50/5,6
3 1,2 Polyurethane M30.3.1.2.P 47/5,2
4 1,8 M30.3.1.8.P 45/5,0
5 2,4 M30.3.2.4.P 4214,7
g | M300, WIO| 30 0.6 M30.3.0.6.E| _ 61/6,8
7 1,2 Epoxy M30.3.1.2.E 58/6,4
8 1,8 M30.3.1.8.E 54/6,0
9 2,4 M30.3.2.4.E 52/5,8
10 0,6 Epoxy giau | M30.3.0.6.Z 65/7,2
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S hn

t h@
ng"

Th™ i L
A [CIT, KT hi| n.mXu,
STT| Bétong | &8 mm kg/m® LoUi mx u ng"y/ b
qul,
11 1,2 k €m | M30.3.1.2.7 60/6,7
12 1,8 M30.3.1.8.Z 57/6,3
13 2,4 M30.3.2.4.Z 55/6,1
14 0,6 M30.3.0.6.X 17/1,9
15 1,2 Xi mt|M30.3.1.2.X 15/1,7
16 1,8 polyme | M30.3.1.8.X 11/1,2
17 2,4 M30.3.2.4.X 8/0,9
Hi Mu qud t2nh b "ng t0oO I'M sX ng’ vy n
T. kJt ®BTMBdIroml L€ c v(8)ivabé vngB)drong
vi ¢ blo v BlIodg4vEhR®E oh®i We ¢ Hibhizww QL™
Khl[ nktng b[loe€sdmhd Jn gEEBp X
BIfn3g4Vvai tr ,  8Ttar srhgn wi’ ¢  bnf*o300W10D30,t
[CI]= (0,6+2,4) kg/m* NT Build 356, ngady pham& / % t " ng s’
[CI],| ShK,ngay % t | ShBRngay/ % t | ShhBngay/ % t
3
Kg/m™ )\ v 0l vai | vai | T" n| vai | vai | T n| vai | vai
S+B|troB | troS | S+B|troB | troS | S+B | troB | tr0o S
0,6 |17/100| 9/53 | 8/47 |50/100| 9/18 | 41/82 | 61/100| 9/15 | 52/85
1,2 | 15100| 8/53 | 7/47 | 47/100| 8/17 | 39/83 | 58/100| 8/14 | 50/86
1,8 |11/100| 6/55 | 5/45 | 45/100| 6/13 | 39/87 | 54/100| 6/11 | 48/89
2,4 | 8100 | 4/50 | 4/50 |42/100| 4/10 | 38/90 | 52/100| 4/8 | 48/92
Ch% th2ch: Vai TvaitdtBS = T ng
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- 70 65
> 61 60
60 | 58 57

55
54 52

50

blo

40

30

20 t Vs

11

Khhtng

10

0

© X R R R KGR
: RSOOSR AR O I A SR

ot o wF
B \0 (Lo
Q- > D »° D D > % =) > > > > §e) > =} .

Kyhi u mXu
Hinh315Kh[ ntng bt otrhe®pg b° ting EBHBRREK c8c

3242 Nhdn x®tnvK/utdnqgul nghi°n c¢c_u

KJt qul nghB[PmBgd3vaHinh315cmmog sbbly, i b° t?
ti°u chuXn TG@WwIOMS08D3RCI|2 042 kh[ nttntgh®d oc.,
c8&§c | o9i ng e NiFBuild 356khi bé tongn h i [Cht 1,2 LJn

kg/m®>, xJjp. t he@i fm dfmh(roh & ovg BHESFG ) 8 shfhn) ;
P(4, 785, 6 slhfaich.” Ri-°Mmg u qu[[ClbI8kgmi( t tcr ¢

1,2:1,91 § Arpngbéténgn h i [CifF2,4kg/mhi u qul bEosakh ¢t
gi[fm c,n 0,9 so v, b°e tlng ti°u chuXn;

Hi " u qul tr°n ¢c- thW gili do cblu t Yo |
Cm u Ny aepoxy
CH, CH,
OH @c @OCHZ CHCHZO@C — @OCHZCHCHZ
CH, c‘)H CH, o
Cm u t va Bolyindhgne

nHO—R-—OH + nONC—R'—NCO —> H-[0O—R—0—C —T—R'—T—ﬁho—

|
O H H O
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Cm u tvu o Nh x apolarethyynkthacryla(gdv n g

FHa
o.__O

CH,
n

Nh,  a epoxy khlng c- nh-,khdstnemgncrh tu?

c8§c t8&8c nh®n tn m,n t t. Ngo i ftruagtamc blu
n°n nh, a epoxynkih tu t ntg Kol médntetthEZyhreg .
ngo"i c¢ch ¢ ntng, & hrm” BEtghhdn heb§fco hvdt k Em |

H

v c’'t Xb®pchShanpol yme acrlyl isc Il «acike® tcer
b®o v 'k@&ne buQabllh hihr ¢ m”" ng k GEvaRvelk hic hsban
kht, m t phfn n€ ¢ tho8t Li LW I 4i <c8c
shn mlpy hthim <ZpEVaP. i s hn

a, G=Z th®pZ db, G= tlh®pEsdc, G= t h®pP d

l ap s_._ n d, Tinh tho
Hinh316. d4nh chhip nSEMUYng g de€e i | . p

KJt qul ch, p SEM s. h3nh th”" nh g the
ch”  ng thblim n€ c ~¥Bkgn (KHinhB.16) ceh an gt ICBly m_ ¢ |
th” nh g th®pXu IiriYakn it hLmmbit ttE@YF Lc.u li~
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c¥%ng KX ©ihQu L- ch.  ng t, khl nktng bl[o v
nhauph% h° p v. i kJt qul th i gian n_t mXu

KJt quBlImLg4dch® nhdn x®t sau:

-Khi s~ d, ng shn P, shn E (hobimgZzZyi s
v ¢ thfFh®phngKblo v ¢ thi fF@®ptc, &r'shg
(82+90)% va (85+92)%bé téngt Y2y m_ ¢ nhi . m8+h8femn °In- ncoh " g -gj
vai trKhh. ntmg blo v ¢t th®p c_,a shn F
v (480652) ngom, aht, mhcl bhuactwvong b° 1t
Pkhol[,n38 11/P)n B650suy gi m kh[ -wmétdmgdadbljeo v
ting mblt t2mhngtnig, b[lhnbgn hci” tm teld @prQua n "~y

L€ ¢ gili th2zch b°i cblu tr ¥%c Em@r hv vnoag,g ¢
hhn so PmUichshhmh3ing, b i s, bQn ki mnxP, m
b* i S bQn trong m?ti tr€ ng clorua c_, a ¢

-Khi S d, ng shn X, shn v° Dbtehhagg. Ky
(4550)% s o v +53) %.50Kh[ ntng bl[o v ¢ 't th®p
ting tikhui cbh°u Xtnlorguanhi PWESLIB §gadmnge€ ng
b° ting nhY, mkB[4nkggmb[o v ¢ 't th®p c,.
vV, o b°e t*ng ti°u chuXn.

H

KJt qufl nghi°n c¢c.u kh[ ntng bl[o v c’
thbly rung, vatogquyttt lomg vi ¢ blfo v ¢t
nhi_ m clSohrnuaphgaoc.- cblu tr¥%ec ch'  ng thblm t
h® " p b° ttng c¢c- kh[ ntng hUn chJj s.  , x©m
blfw shn kh, itn®€cng  Ing gritfii ph&p hi u q
ntng blo v ¢t th®p trong b° tlng nhi, i
t"t nhblt c¢c8c y°u cfu n’y.

3

325.Kh[ ntng bl[o v c't th®p theo ph€hng

Trong nghi °mXau wency,ngh§cn c_ u b3lung |
trong LiQu ki n ttYinhCGPmg nfer $HKmM txtuu na
Thg8i Th_y trong th i gian 12 th8ng

C§c mXu L€ ¢ LHt tronHnh8®ngs snve, rth I |
th> i gian th,8n3, c@&,c MXulle hc nmkilwm 2t,r a3, L §n
tn m,n b3xng ph€ehng phg&p hi u Li n thJ]
L€ ¢ chuyWn vQ phH-nag-Mihc2n nH'hn ~ ImOmwérgmo a
ngh” Vi t Nam LW lig mdt L, d,ng tn m,n
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Hinh 3.17. MXu BTCT L Hit

Chngnf®mn ®&hwr hon

E

3251.KJt qul th nghi m
aKJt qul th  nghi m v, i mXu nh-m 1, 2,

Ti /Jn h” nh kitwWmnt,ma cmtc tth®p b3ng ph€ehn
1,3,6,9,12hangn h¥Bnh3.18. KJt qul tBEM&ghi m trong

BIn3d5K/Jt qul Lo hPnumKu BTCA/Jnth-m 1,

H

KT hi Chu k38 Hi " u Li n thJ -B(mY)n t
tra, than
Ll g 1 2 3 4 5
1 1 24 37 33 46 31
2 3 32 49 32 32 53
3 M30.3.0.6 6 41 38 43 28 33
4 9 38 51 32 49 37
5 12 56 48 42 51 41
6 1 33 37 31 26 35
7 3 30 36 39 21 40
8 M30.5.1.2 6 37 36 42 35 41
9 9 46 43 39 42 36
10 12 49 43 59 44 53
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KT hi | Chu k38 Hi " u Li n thJ -B(mY)n t
TT tra, thang L 5 3 4 5
11 1 39 37 41 25 33
12 3 37 42 45 31 34
13 M30.7.1.8 6 43 47 41 47 39
14 9 45 39 47 35 39
15 12 45 47 36 39 43
16 1 35 36 32 23 31
17 3 39 41 29 36 38
18 M40.3.1.2 6 43 39 32 47 38
19 9 46 43 45 39 42
20 12 51 A7 55 43 50
21 1 28 25 31 28 29
22 3 30 31 39 36 34
23 M50.3.1.8 6 33 41 36 42 39
24 9 37 36 45 48 46
25 12 42 43 47 51 49
26 1 26 26 25 27 29
27 3 28 31 32 27 28
28 M40.7.2.4 6 33 31 29 35 32
29 9 37 36 41 39 42
30 12 42 38 41 42 40
31 1 28 27 28 29 31
32 3 32 33 32 34 33
33 M50.5.2.4 6 39 37 38 41 40
34 9 42 44 42 39 40
35 12 47 45 43 41 49

Hinh318 KiWmam m ¢ L, &£tn m,n c¢c t ,BWa®p mX
b3ung ph€ehng ph&p hi u Li " n th] t

KJt qul Lo m ¢ L, tn pm8pn hd ™ tutréhB Pmg b b
315cho thbly gi §8 tr° hi nug L in tthhblp ,t rcon gor
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v’ lutn-200my.n&mm gi § theo [TCYN 93HIB: ttrOM
th®p ch<€aDbd t h'ni mginas qu& hoegolbh bly® mquy | u
so s&§nh L€ ¢ kh[ ntng blo ehblt ' t €t h®pne
hhn so vtéuc hbu’Xnt * ng

bKJt qul th  nghi m mXu nh-m 5

Theo t.ng chu k8 1, 3, 6, 9, t1Qi t@mig,nm
ni n h-aVing dHHVagmld@mnkhoa h ¢ v’ clng
Lo mdtg Ltn dgdnnt (6o ph€hng ph&p L€ ng con
nh€e tHn3l®9 n8&nh gi 8 kh[ ntng B[W@2z@ctn n
k]t qul Lokmdm,ittel d, ngWBRIMLdg&H trong

| /A

Hinh319. nwec&8c m¥Xu nghionm v¥%ng bi Wn
BFn3g6 KJt ight F °hoc8c mXu shn ¢’ t t

a

. ; ) Th i gian th ng
STT | KI  hi Ch ti
1 3 6 9 12
Ecor MV -87 -112 -118 -121 -127

1 | M30.3.1.8X [
icomr, MA/C? | 0,001 | 0,002 | 0,004 | 0,005 | 0,007

Ecom MV -124 -127 -125 -133 -134

2 | M30.3.24.P [
icom MA/CN? | 0,000 | 0,000 | 0,000 | 0,003 | 0,005

Ecom MV -93 -122 -87 -116 -125

3 | M30.3.24.E [
icom MA/CN? | 0,000 | 0,000 | 0,000 | 0,000 | 0,002
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K/t qigfc, ao c § ¢ M3028.0.8.X8 W30.3.2.4.P, M30.3.2.4.Eong
th” i gian IngtroBgB[ Bg6ch,0 T btyh& t t h®p Vv Xn
L ng, m c¢c L., tn m,n mbttu bk highfio ntLey cnlei °r
nhau. C_, t hWw:

-Khi Xs(WM30.3.1.8%,iccrxubltt hith&ng th_

-Khi PEM80.3.24.B,irXxublt hi n ;t. th8&8ng th_ 9

“Khi EMB80.3.24.5 iorxublt hi n t. th8ng th_ 12

KJt qul tr°n ph% h p v,i gili th2ch
L i v.,i ¢t th®p xeffvaX.hed]tt mutlt INFoi imad
L nthrEva®, nh° cblu ¢r %khEhabknghBPFo vs hnv€
X.

3.3.Kh[ nbtfnog v c’ t t hi®pt HROGM@t 2srhn mthoag n ©n
KJt qul th2 nghi m kh[ ntng Bhifg6v c¢c’

m, 81l i v, i mM°82ti hghw ph, L€ B[M@®. s&§nh t
BIn3d7T ng h'  p kh[ nitngh bl ogay)b Rp gt h¥ah®pn
shn ph2 nghi m gia t" ¢ NT Build

TT| LoYi b° Kh[ nktng blFo v ¢  t[CH,kgnp
hoHc | o 0.6 1.2 18 2.4
bl[o v
Th® H Th®| H Th® '

H |Th | H
gian s |gian| s |gan| s  |gan| s’

1 | M300W10D30 9 1,0 8 0,9 6 0,7 4 0,4
(chu

2 M300W1MD50 11 1,2 9 1,0 7 0,8 6 0,7
3 M300W1@D70 14 1,6 12 1.3 9 1,0 7 0,8
4 M400W12530 11 1,2 9 7 6 0,7
5 M400W12D50 - - - - - - 6 0,7
6 M400W12D70 - - - - - - 9 1,0
5 M500W1d330 22 2,4 17 19 12 1.3 8 0,9
6 M500W1aD50 - - - - - - 9 1,0
7 M500W16D70 - - - - - - 11 1,2
8 | M300W1mD30-X 17 1,9 15 1,7 11 1,2 8 0,9
9 | M300W1mMD30-P 50 5,6 47 52 | 45 5,0 42 4,7
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TT| LoUi b° Kh[ nktng blFo v ¢  t[CH,kgnp
0,6 1,2 1,8 2,4

Q H Q H Q H

Th® | H |Th*| H |[Th | H |Th | H
gian s |gan| s  |gan| s  |gian| s’

3

10 | M300W1D30-E 61 6,8 58 64 | 54 6.0 52 5,8

11 | M300W1MD30-Z 65 7,2 60 6,7 | 57 6,3 | 55 6,1

Ctkn ¢ kAghiuim ®Bhielod NI56 tBMhmd7zh p/Ju r
ph€hng &§n ch' n L€ ¢ Ibly v,i h s° an to’
so Vv, i mXuM3oowim3gewexn (¢,5 tr° | °n th3 ¢
h® p LWecbfot k®p trong b° ting nhi_m cloru

-ShXk/Jt h>p v.i b° ttng ti°u chuXn TC
tongM500W1@30k ht ng shn (h s~ 1,9) c¢- thwW §p
ting nhilClit cil or’u2a kg/ m

-ShB ZPk/tp hb° tlng ti°@, thuXn (hWw §p d,
c't th®p trong b°[CH2(h&24kyi’, mTlk| or uat Ime @
blfo v ZEWPt h®p: t h®p k hXxknhgt nsgh n§ ph odHicn gs rent
nhi m an @r Wa*8 "k¢g/ m hhn.

34. KJJt ludn ch<€ehng

Tr°n ch s° k/Jt qulv®bhiAhbng thédtongbén gc p
tong clorua cagCl]= (1,224 kg/m®>, c¢- thW r %t ra m t s’ Kk
1. Kbhfig blo v ¢ t2nhe@pgcdugng b° ting
-Khi n©ng m8c ch '  ng n€ ¢ W (tecHp m&c
M30OW1 0 | °n M400W12 v~ M500W16) , khl nktng
| Fn; Khi tktng chDRQundmyt b  thag m[o ¢t.
mm), khl[vnitmgtbf®o®p ttng 1, 2phi% v ,ip H°Fr
ting nhi_ m clorua ° c8§c M ¢ kh8c nhau t.
-Kh ntng blo v ¢t th®p c. atib®u tdmugX

TCVN 9346:2012 (M300WID3Q[CI]0,6), m® i t r yWm gb ik WA Dk fu i

30 I °n 50 mm hoHc W [CId=1l2%gint;d48gDt ' " BOv ] P n |
mm hoHc W t_. 10 |[CH=18&kg/nMn©ny, L"Dhg BN °
70 mm, W t DO. 1386 OL2nhb6uc mmy, WIBFCIC hny
1=2,4 kg/nf,
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H

-Khl ntng blo v c't th®p ¢, a b° tlng
v (29840) % so v.,i b° t3nghti bd c¢hum¥nnh
c8§c m ¢ t€hng _nd 1B~°2:t 11n,g8 Kutilin2gs 4h idk gut gy ur
li" u ch2nh LW bl[o v ¢t th®p trong b°®
kg/m®.

H

2. Kh[ ntng blo v c t tthi®pu :bcnuwgXns hn

- Shn X, P, E v~ Z chi Qu d" vy t €ehng .
(175¢8) Om, (175N18) Om LW shn ph, blo v’

-KJt qul th2 nghi " m bubng ph€ehng phgp |
ti °u chuXn ( khb3gglos 6, MIO0OWWIgu[ blo v’
ttng ti°u chuXn X t(ntgk ntghelo, 4 hl £nt) ,: sSHnn P
(ttng %, 3v IiFnbh°, ttng c¥%ng chblt | € ng v~
c't th®p c¢c.,a shn ttng mUndd,3,0/]d Finbh e o sthh
3,467 | (Ftnhngv "4 ,E40608 ,58¢cl fIlngYi tshn, shn E v
th®p cao hhn (2,4062,8) | fn so v, i shn X.

-KJt qul th2 nghi m b3ung ph€hng ph§p
b tlng theo ti°°u c¢chuXD3TIOV,N )9 3 4k6h:[2 Onlt2n ¢
c't th®poddj asbh8ck/t h 080b h RdAlINtmg 1M320 OLWLNO
kg nh€ Shon(Ztn®7.,62 11 fn); 8 6Gn8 EI {ri),ngs bn
4,785,6). Ri°ng shn X c¢ch” ¢- hi u qul b
1,8kg/m(t L n:d9llfgd, T m ¢, n 90% kdHi clorua 2, 4

-KJt qul th2 nghi " m th i LiWm xublt hi’
b°e ting t4i ving n€. ¢ | °n xu' ng Clfng bi)
v ¢t th®p theo th_  t thggfog dfFsashmhRE 6aa
shn X (sau 1 thsgng).

-KJJt qul nghi °n ¢. u theo c¢c[ 3 ph<€ehng
nhi_ m cli®s2&g/nd,aos hn v~ b° tlng c¥%ng thanm
L shn L-ng vai hr tgquyJ/JShh Ehy bP tingl
cao, th2ch h p cho m i mti tr<€ ng Vv&¥ng
tr€ ng v¥%ng biWn, nhi b° t1°nBftoegt 2 b hWnbhn
nangcao c- thW xem x®tnh $©° d,mg tnrhdn dn Lcil Qu

-Ph€hng &n blo v’ c't th®p trongub° t
Sh™XkJt h>p v,i Db° tilng ti°u chuXnD3CVN
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trongbé téngn h i [Clh=1,2 kg/nf: Sh X k JJjt h° pPnguw500WHBR0 trong
bé tdng[Cl] =18kg/m: ShnPh(o b o} k/Jt h°  p v. i b° t1n
9346:2012t r ong m i mii vébm€cnph° virhggbnWh, m c
khtng thW LIm blfo chiQu d"y b° tlng blo
S li " untbldehite 8 t. c8&c ph€ehng phsgp t
gi 8 tr° ph8&t hi ' n quy ludt, so s&nh | a
b°e ting nhi, m clorua cao t4i vEmgchi WE.c
qgumi nh ch ng v~ cbiagtihh he @doong.  t G§c
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CHhuwNGNGHIENC WI U GUIN PH, B4&O V' TRENT TH/
CDNG TRCNH,HTH-UC QU KINH Teg Vé PHhuNG C0»

H

nwW ¢c- s’ l i " u minh c¢ch_ ng cho gi'Tli pt
Ch€hng 3, LQ t"i L« th,c hi " n vi ¢ nghi
th®p v%ng biWn b tn m,n ¢t th®p m" Tr
c.a Vi n Khoa h ¢ c¢ctng ngtd432n@yn drreg cl «

qul nghi Yn mcc8§c n., i dung: (i) Hi n trUn
khi s a ch_a (ii) Hi u qul blo v ¢t t|
ch_a (iii) Hi u qul kinh tJ] c,a c8c ph¢te€

ch n &8p d, ng
41.Hi " n trUYng tn m@na@ tcr ¥Anh ht®pe.cc ak lti s a

Hi " n tr4ng v~ LHc tr€eng tn m,n c¢c 't tt
t” ng hBprad{18°[24], [36].

BrmMg.Hi " n trYng tn m,n c¢c 't th®p [139PR4,ct ng

[36]
Moi NEn Nt m nHc tr€n £ n
Tén cong trinh tbr_eW dxayn K r,]t"_ C€ n|Chi Ham |[ni " n
s sa L b| day | € n| E,-mV
téng, b [ g clorua
MPa v’ kg/m®
mm

1 Nh™ kh{ Satmép 2002
Sfm Shn, n<€, ¢ 1980 18+23 | 20+40| 0,66+1,4 | 450+ 580
Hoéa (22)
2. Tr € ng|l Khi 199
NOng Lam Thanh qguy W 1979 11+28 5+55 | 0,64+0,8 | 450+ 580
Hoéa gfn (20)
3.Nh"~ Li Qu Khi 2001
kh™ iNBh+idi t guy W 1961 20,6-21 | 16+20| 0,85+1,76 | 220+ 410
Ubng Bi tr° n | (40)
4 . Btng t Khi 2001
Nhi "t Li | quyWV 1961 14,3+14,5| 1020 | 0,9:2,09 | 230+ 410

tr°n (40)
5. Tr Um b h Kni 2001 25+31 18:28 2,2-3,3 369 450
ho"n Nhi uv W 1961 a a
Uong Bf A o) | (1€ Topm (T€ " (Dfn

9 tr°n t fng t Fhfn

6. Nh” khNe ¢ 2020 . .
Shn H[i Pl x4  n 1974 (46) - 805 53-7,8 | 451+ 512
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Moi NEnm Nt m nHc tr €n En
Tén cong trinh tbr_eW dxay K htr C€ n|Chi Ham |ni "~ n
Lwna.nosa L bl day | | € n| E,-mV
tong, b [ g clorua
MPa v’ kg/m?®
mm
( Kh[o s&§t
cl c¢c,n 1Y
7. PTTH n Khi 1997 18+26
T. Lam Sh quyWI19& 5+40 | 0,7+0,83 -
g (15)
Hoa gfn
8. Nh”" m§ Khi 2006
Ph% MVT BR quy VW 2001 ) - - 0,94 -
tr°n
9. Nh" m§ 13+35 1,37+1,58
Ha Tién 2 Kién ( Nh™ ( Nh~
Giang Khi 1996 hanh), . hanh),
tq Iru oer 1964 @2) | 2140 (S 15+40 154132
o ¢ (Si lo
ch a
10. Trung tam Khi 1995
ch” ng | aol gquy WV 1990 (5) 16+23 | 025 | 2,92-5,6
Qulng Nin tr°n
11. Huy n| Khi 1989
H[Fi Th§gi quy V| 1986| " 5" | 15+23 | 5:20 2,0
gfn
Chi tiJJt nh€e sau:
1. Nh” khg&ch L° L i, SFm Shn, Thanh
Congt r3nh thuwm aVrPC, TcW qrullng L, cc SihWnm®kph
200m,ch" u [nh h€ ng £tn m,n mlnh c, a gi
d ng theo thiflhi RV] k[ anWi B, XOy

thép bé tong maM2 0 0, chi Qu av'y

]1=(0,66+1,4) kg/nf, E= (450+-580) mV. ¢ € ng L,=(18623)MPa Gdgg R
tr3nh ho"n th"mho x®ymtFngyo 1lsau L -

s d,ng ntm 1984. TUsaw h?2?dphlsvkmsxkuhdlto hsi§
h, ng do tn m,n "t th®p tdp tr unmba

bi nt th®p b tn m,n nHng, gi [fmitmig/tc hd i
| ¢ theo TCVN 5574:1991. T3 nh Hinh44.ng

tbreu ntg20rdg) mih[TOee = |
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Hinh41l. Hi n tr4ng h<€ h, ng nh” kh&gc
2. Tr€ ng Cao L3ng Ntng LOm Thanh H- a

Ctng tr3nh tr€-h@mTdbhaghcHpaN{ngy |~
L€ ¢ rROYN&M W9 huy n Tri u Shn, c&ch th-
bi Wn 30 km, ch u [nh h€ ng £tn m,n kh2 qi
ting ¢t th®p. KRthquifhBihfbmagt dfmg]loe:
nh€©e nh” fneg, hnk” 3hit" u b, 2 tfng, 4 nh" K
h€ h, ng nHng, | _.p b° ttbgndplb, v, ¢ tk It
cblu khtng LTm b/[theoRGEVN 5574189K /gth quu 1  kh[ o
199 c ho t h-#B9+-568=0 )( mV, a [CIl% (8,6498))kg/mhm,c € ng

Hinh42. Hi * n t r Untgr @& €1 ¢h, Thrgu n»lgm Thahp HAE L n g
3. Nh"~ L'i Qu khiWn kh" i B3 +4 nh" m8y NI

Cing tr3nh c¢ch  u t&c L, ng mti trk@ ng |
Nh™ LiQu khiwWwn k/Jt cblu ch, yJu | khung
L'« txulbi " n nhiQu h€e h,ng ° m c L, kh8c n
ting blfo v , ¢t th®p b |, ra v"™ Etn m, 1

d £ myr#(16+20) mm]CIl']=(0,85+1,76) kg/n?, Li n t'ht] ttm®pm, ho cl
220+410) mV, c€ ng Ly=0BE21)MPan gHIR n trYYng h€ h,
trén Hinh 4.3 (tréi).
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4Btng t[i xi°n nh” m8y Nhi t Li n U!n:

~

Cing tr3*nh c¢clng ch u t8c L, ng c.,a m!i
ting ct'Hlm ttha®p. Phfn | . n ph2a d<€ i c¢c8c t b
L« b" g° nHng. TUYi th™ i LiWm kiWmClira c
=(0,9+209) kg/n?, E= (230--410) mV, ¢ € ng L ,= (18,3146 MPy R
Hi " n tr Y9n gHimh@3(hp Mg )t.r °

Hinh43. Hi " n tr4ng h<€e h, ng Nh" LiQu khiV
5. Tr9m bbhm tufn ho n
Ctng tr3nh n3m tr°n b’ stIBgmo®UVvng, cf fn

Lblt, ch u t8c L ng c.,a mti tr<€ ng n€ c
qguyWn Dbi Wn. Sau 40 ntm | "m vi ¢, clng ¢t
m, n kJt cblu BTCT tdp trung ° tfnyg " hfmit

tfng 1. KJt qutt€kmdgot $B8d kfhm ¢ hbly€ ,ng L,
&= (18628) mm, Li n £({369 -450) mn [Oh] & n§ t
h £ 7(2,2+3,3) kg/ni.,

6. Nh”" kh8ch 21 n Shn

Cing tr3nh nh” kh8ch 2-AVPIC'W SIH® gt hu Oy
d ng ntm 1974. Cing tr3nh BTCT g ' m 2 ph/
qguyWn tr°n mHt n€e ¢ bi Wn, phfn ngfm bao
n€ c¢c | °n xu' ng v° s-ng t8&8p. SaumH&hndm
tn m,n ¢t th®p, nguy c¢ch c¢c- thw b L~ s,
1992, nh€eng khtng ¢, n h” sh | €u tr_. Tu
thang L€ ¢ skingoniks®t 220 (sau 46 [GLtm)
1=(5,3:7.8) kg/m®, E= (-451+ -512) mV.

7. Tr€ ng PTTH n” o Duy T.
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Ctng tr3nh tr€ ng PTTH n” o Duy T._, L a
15 km L€ ¢ x©y d, ng ntm 1982b KAnh oqup mil
DFm, c¢c.,t h” nh |l ang v~ mdUdi ntgio/cti tct m®Ppt
t . 56i10%, th®p Lai L.t nhi Qu. &hiQuod4Clly rbrh,
=(0,7+0,8) kg/n®, ¢ € ng L,=(18b28)MPalHig nRtr Yng h<€ h, n
g hi n hHinh4.4t r ° n

Hinh44. Hi " n tr4ng h€e h, ng tr<€ ng PT
8. Nh” m8y nUm Ph¥% M:

Cing tr3nhm NPhh'% n:y L€l ¢ x @y d€agviibms?
ntm 2004. Cing tr3nh ch u t 8chil png xc€ ang

tr’ l " m m8t b3lxung n€ ¢ nhi, m mHn v3 vdy
khi L<€a v' 0o s d, ngth®NhiLQubv tnhrm o,t g’
ngo“ i ¢, a kJ/Jt cblu. H"  m | €la0Pskg/ior ua tror

9. Nh”" m8y xi mbtng H”™ Ti°n ||

Cilng tr3*nh nh” m8y xi mkng H" Ti°n |
ne ¢ 3 km, ch u t8c L, ng c¢c,a mti tr€ ng
v  tr2 kJJt cblu BTCT L« xublt®pibn honm, b,
Hdng m, ¢ hNhn"h 1li,Qui+2 h° € t th®p ch u |
khi c8&8c si |t clCllR(l3E38) kginTv €, d¢- nhhi Qu d~
blfo v a= t( 1t5hé®&p0) mm. Th®p ch’ u d° ctlgadh
ch” c¢c.n 10% tift di ,n,c€& ntg Llg=(21bt0)MPal nPYn F
Nh” Li Qu[CIF(h3T+1,88) kg, chi Qu d”"y b° tilng t
(15840) mm, cE=@3x35MPathi°° nt tnrgdnRy h<€ h, ng
Hinh 4.5.
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Hinh45. Hi "n trYYng h<€ h, ng nh” m8y xi
10. Trung t©m ph, ng ch  ng |l ao Qulng N

Ctng tr3nh Trung-B ©mh pwi, nffgn g¢ hfbj od@u | a o
bi Wn 5 dkm,g »@&yn Shu9 5 ntm s d. ng, phfn |
cfu thang, panel s n b &£tn m,n v '[CIJh&8 h
=(2,92+5,6) kg/nt, chi Qu d”"y b0s25)ngmnm [ oBTv b & mr tf
tri theo cacthanhtpé c <€ ng L,=(16623)MP& ng R

11. Nh” ngh” Huy n .y TiQn H[i Thgi B

Ctng tr3nh nh” ngh” huy3gin€ ¥ Xi©o@n dHRIC
1985, saux®yndmég L(«198ublt hi n nhi Qu h€ h
Nguy°n nh®©n L€ ¢ x8c L nh | do s’ d. ng
| € ng clorua t4i th kg/mli wWmi Qhld”  g&b° khbd
thépae=5+20) mm, c ‘€ & tHng R=(15b623) MPa

Nh€e vdy, LHc LiWm chung c¢c_,a c¢c8c c¢clng
kJt c¢cblu b° tl'ng ¢t th®p xublt hi n tr€

Nguy°n nh©n ch2nh | " do b° ttng+€bc mnhi
chidQu | . p b° ting blo v bdt mBgu’br tt.! ng
v. b° tlngtibm tv, c & tti W®p dinbln 20 &35 ) c E
ntng ch u |  c. Nhi m v, ch2nh. c,a ctng t

4.2 .Hi uqulblov c tthép trong bé tdng £ cac cong trinhsaus ach a

421.KJt qul nghi°n c¢c_u

Trong c8c ntm t_. 1989 LJ/Jn 2007, Vi n
s a mihi Qu kJ/t cblth® °h, tnigng UYd tv Anhg®pbi Wn V
11congtt nh L« L€ ¢ kh[o s8t ° phfinh4L€ c_ 8

d. ng trong cl'ng t8c s a ch_a k/Jt cblu b°
blfro v c¢ch”  ng thkhJ/Jm, h’ ptbn°hcninigoawgh ® p
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4211Thi Jt kJ] s a ch_a

Thi Jt ck as kdaJt cblu b° ting c¢c 't th®p ¢t
nguy°n tdc blFo v ¢ tXhtohiBkp/tt rho npy 2bo°h thlinng
nangcao M, t s° thi /]t kJ] gia c¢° '
t h€ ng §p ndéninh4.6 L h/Wintais.

Vira trat XM Polime M 200 day 20mm

, S a ch_ a

Bé tong phun khé M 300 ddy trung binh 50 mm

Bé tong ci
B& 16ng cil f « S A S 7}&7
- " - Thép dai ci @'6a150

P
Lién két han
| N § Thép dal mél @6 a150
= TN Thép doc mén @18 § : X B& tong phun kho M300
= g : : s o /N7 day trung binh 50 mm
; Thip dal mox: 0 ' ¢ , Via trét XM Polime
TR LS Al M200, day 20mm
—=CThép doc ¢ @18 L BB W T~ Thép doc cii 2118
L 400 N 300 T _Thép doc mdi @18
’ o —

Hinh46.Thi JJt kJ] gia ¢, s a ch_a ch ng &t

. Bu long ¢1 0, 1150, a500
Lui thép 96,2500 -
{2)

1 \ i
\ Luéi thép 92, a 20 (ﬁ)

\

i | ={N

Lt thép 92,220 |

s

Bulongg|( , 1150, a500

Vita phun kho chong thdm M500
B12, day trung binh 50mm

/i trdt hoan thién XM-cat M75 o, A \
day trung binh T5mm 7 Al - i = |

| ss0 | ac0 | sea |
/

\Thdp san cu @18 a150 \]hép san mai @8 2150
Bé tong co

86 t6ng phun khd M300 diy 50mm

Vi trét xi mang polime M200 déay 20 mm

Hinh48.Thi Jt kJ] gia ¢, s a ch_a ch'  ng

-

Vdt |i " u s d,ng trong gili phg&p thilJ

-C"t thbu®pg bb¥% | Uit dlii m ttxckh tik/h m, n t
55742018
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-ShX8p d, ng cho kJ/Jt cblu b° tngEhaiong
th"nh phfn 8p d, ng cho c¢ctng tr3nh vng
qguyWn bi Wn.

-B° t!ng blo vsawmglohii <hrnt It"h®poYi b°
M300 tr°n ch s PC30 v~ PCB30 v°© M500 t
phun v™ | "m ph3ng trukf@t béblln BIOPEmem:ngUx
tr_,c clng mrdfpm Ao Um KM™ ng8yb2Nhhiayt cLit ,n

ao

tr3nh Nh”™ kh8ch 21 n Shn s d-Wh2y b° t1r

V.a ho"n thi n L€ ¢ s d,.ng th€ ng M7
s xi mkng v° ph_, gia si°u dbGo (tr°n h3r
4.2.1.2. Quy trinh thi cong

Tr3nh 1t ch bln L« 8p d,ng trong s a

-Ch" " ng L. kJt cblu;

-Lo4i bp°phfng xung quanh c¢c't th®p L«
ph2a sau ¢ 't th®p;

-L"m sUch ¢t sum@®pt L&p bm, ig t,hédo thi It

-Shn phh®p €l v~ XmoibthEBG&Nnggl&®mMsghhni °n ¢

ch€ehng 3;

-KJt n" i b° t'ng klpvidymmingd bng h

- Phun kho bé tong M36&500h o i L° b 2Wit2t ntgioM4Q @ b °
v m, i ;

-Ho" n thi ' n mHt ngo’ia Thnqgv. tdbivh7 ¥ chot
si°u dTo) M200.

4213.n8nhhgi &8 quf blfobh@®@p

M€ i craintg tr3nh s a ch_a L« L€ ¢ khTlo
th®p th'ng qua c8c dbNkmhinag tqmudamh ttrrdecn ¢
khl[o is8tti Jgth tr4Yng th8&i Etn m, n ¢t th®p
clorua b° tlng b’ t §8i nhi m trong v¥ng
ting (tr2ch h° ¢t th®p tiflp x%c Li n c,

KJt qul nghi°n ¢ u, khla ¢S&todg®fcdng gi 8§
tinhs " a t©h_ @4t Jjv¥%ng bi Wn" Vg hB[phagnr £t @ c
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BIm@Hi u qul blo v ¢t th®p b3ung
nangcaosa khi s a ch_ a
Téncong | Md6i Nkn S" | Bi "'n g Chi Qu /| Hi "u qufl
trinh tr€|s dnktrn s a c| m ng s A s
. Ham ni
b1 Weh, tSC Hm | € nl thi
2021 [Cc] | -mv
(KS)
1. Nha khact]  Sat
L° L™ i| mép 1,43 .
Shn, | ne 2002| 19 21,71 57124
Hoéa
2. Tr| Khi
Cao l quy 0,69+ 65+
Neng Lam|gfFn | 2902 Bl o 0,83 | 103
Thanh Hoa tong phun | 1000+1500
3. Nh” Khi khé M300,
i ' V day 50
khi Woh' quyloggz| 19 | >0 MM 0,93+1,42| 82+136
Nhi L tr°or
Uéng Bi
4 . Bt Khi
X1 °n quy)2003| 18 0,72+1,66| 82+116
L'in U |tr°r
S hn+be
5. Tr 9m Khi tong M400
tufn h | W12, bé tong
Nhi e [ 3] 20031 18 | " phin kho - -
uoeng Bi M500 day 50
mm
6. Nha khach N € S h n+bE
21 n” NG téng M4006 . . ]
HE i Ph Xlin’ | 1992 | 29 W12, day 60 170+185 | 2,723,08
mm
7 . PTT| Khi Shn+bg
Duy T_|quy) téng phun i i
shn T gfn |29 | whom300,
Hoéa day 50 mm
8. Nha may Khi Shn+be
nUm Ph tong phun
BR-VT any r' 20071 14 1 1ho M300, ] ]
day 50 mm
9. Nha may . S hn+Dbeé
X i mt n Khi téng phun
\ - -
Tien 2 Kien| 1 1 1997124 1 1h6 M300,
Giang day 50 mm
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Téncong | Md6i [Nkn S" | Bi "n g ChiQu /| Hi "u qufl
trinh tr€|s dntn s a c| m ng g N —
bi Wech. | SC um lHaerE‘n ntlhf]
t,
2021 [Cl-] -mV
(KS)
10.  Trung . S hn+bE
t ©m c Khi téng phun
\ - -
lao  ke7| AUY 1995 26 1 15 day 50
tr e
Qulng mm
11. H Khi Shn+bE
.,y TiQquy) tong phun ) )
Thsi Bgfn |19 32| khodayso
n~ nChau mm

n trdng nh€e sau:

1.C'ng tr3nh nh” kh8ch Is* 1Id° in,g “Stfhm HEm
blngX.sh$%au khi shn ph, ¢t th®p, p6&un kl
mmv™® tr8t |, p vMaoORi dimgkngO0pomy m&Jjtcacqu [
dfFm, c¢c.t tFfog thisaaos-t1306) gmh2 m | c®ruatrgng
binh[Cl]= (1,43+ 1,7)kg/m>chi Qu d~y b° té&n&-68)mmb& ¢’
tong M3 00, hi  u tlriomght@p/t ktho Lme’ cc_, c b, | . p
L 0-57¢-1249 mV . C8c v tr2 s a ch_a sau gfn
h, g t 1 ng ok /&t 4¢& Hith@mnh4.9).

Chi tiJt hi’

RSIEWO
SAM SON-THANHA! e

S
S
S
S
~
N
I~
g

S
N
N
N
S
=
=
o
o
——
—
=
—
—

Wy,

Hinh49. Nh"~ kh&scahu LgFnL’ 20 ntm s a c¢h,
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22Cng tr3nh nh” 1. p h ¢ 3 tfng,thedr €
thiJt kJ d€ ct bh@pX. wCE€x sHhu bhaongSmacch.
tfng1l , 2, 3:; s"n kofnhtpn®TLlph2n &ht .M300
Khl[o s§&t " eah ¢ €brimfung Hinh[ClI]= (0,69 0,83 kg/m’,c hi Qu d =\
b° t!nge W-+65 v mm, hi u Li-65n-108 my, LcodaylQa c
mangs hn  ¢150)0uén Cacv tr2 s a ch_a sau gfn 2
c.a h€e h, ng d@Hnh&alO)m, n ¢t t h®p

Hinh410.Tr € ng cao L3ng nsag bPm BBamhmHs ¢

3.Ctng tr3nh nh” LiQu khiwn kh i L°t 3
Ulng B2 Ninh@ultngt h®p L€ ¢ shnX.plC8§chbpasiuv ki
g m c, t,safm- sli® ¢ phun kh! | p b° t?ng

tr8&8t al xp wktng pol ym&h M@ 098 " gxh @ Ontkimialy psoH r
c- chiQu d’"vy .(INWO&MNLISPW )k hOm "t [@E4 c-
(0,93+ 1,42 kg/m’®, &2 =(49-54) mm, bé tdng M30®hunkhd hi ~ u Li  n th
t (-82+-139 mV. Bixig° rnt [d- h~ " m [CGE=(0g2+t166kyrg, b3 nt
a&@=(51+56) mm, bé tonghun khdM3 00, hi " u L i (82 +t1agmVL o L <
(Hinh4.13). C8&8c v tr2 s a ch_a sau gfn 20 nt
m, n thép(Hinh4.11).
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Hinh41LHi " n thUnlgi Qu khi Wn kh i L°t 3+4 v
nhi t Li smuUgfgq B ntm s a ch_ a

4.Ctng tr3nh Nh" HJ{h&chhh ,2nlg.n"NtSnhn,992 V
d ng s a ch, @ shhlBhgi thhimph @hf rkt/jg®&ph” tpr °b
tobng M400i W12 K JJt kgh[ao s &t hi n trYYng tn m, n
cho HhBly 1 éruatgung binh[CI] = (2,7 3,08) kg/m®, c Hay Qéutbng
blfoesev57+@)mm chi Qu d”"y shn eptaxlyo=u83um v ' t
t4i v° tr2 n"y quan s8t t.UC&Yy ctr2tB®p ¢
gfFn 30 ntm ch+€a thbly dblu himHc cd¥ i@ ht
n€ c¢c | °n xu ' ng v’ gHNMM§lAQt 8p tn m, n r blt m!

Hinh412 Hi " n tr Whg KkhEBe hsGuh fm~ 39hmitm s a
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5Ctng tr3nthr&® nag cPhTTaH n”" o Duy T. , Lam
vi n KHCN XO©y d. ng th, ¢ hi X (BarafetShdayl 9 9 7
(100081500)pPhOmclW sih®phum ek klh, p b° t?
50mmCtng tr3nh sat aflhamd Hidfit slha® gn g

6.C'ng tr3nh TrU4Ym bhm tufn ho" " n Na&a~  m§
ntm 2003. C tcth@®pxhnosigngd Kigii ab X'daylL € ¢
(1000+1500) umv © L~ | . p b°WL2ngHm h ™Ma9p sau 1
tr3nh damg 3gh cthte® n hbly dblu hi u h€e h,
thép

7.Ctng tr3nh nh” m§y mtthrgy RIFWM IMBEY Bhs
c’ 't t h®pKXch Jrcd i(#0A0F1E00)yum s au L - | p Iptdny MROO 2
day trung binh 50 mmdi ~ n,saulalyn 20 ntm s al arhgdasngc?!r
b3nh t he&heg cb’ dibhu nhin ut r° | 4

8.Congtrinh Tung t ©m plhaongt hcth, " engb”™ nh v,i * n
Huy. siTi Qn THEi , B3 nh ‘2961 mgc @h8Ow s a ch_ a
ph8p shn ph, cEday (I7RHBpumb bagu sbhn phun kht
M300 day trung binh 50 mnK/Jt d&do k&t cho thbly s8a ¢t
gian t€hng _  m¥n26 " wm vB2crcthdeah tthiblg md u h

4214ni n thJ] £tn m,n c¢c t th®p
KJt qul Lo Li n thJ LtwénBi[mM@c t th®p t
BIrd@. K/t qul kiWm tra t£tn m,n c¢c t thd

STT Cong trinh Hi * u LimW stahu],s’
1 [Nh” kh&ch L° L i, 57-124

Hoéa

S“n ttng 2 (Ph2a 75, 57, 12184, 112

b «i bi ©n)
Cit ttng 1 (h_an
Dt m tt ng 1 (h_ an

67, 83, 98, 117, 124
118, 97, 85, 120, 89

o I dan

2 |Tr€ ng caoelantTRanly 65+ 103
Hoba
Cit h“nh | ang tt i 65, 78, 81, 69, 87
Dt'm h"nh | ang 2 75, 93, 84, 97, 103
S"n 2t ng 66, 85, 96, 102, 71
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STT Céng trinh Hi " u Li-m\ stahu],s’

3 INh" LiQu khiWwn kit 82+136
Nhi t Li n Utng B

Dt'm tt ng 2 92,102, 89, 124, 130

S"n ttng 1 82, 119, 105, 125, 136
4 ' Bbtkng t[i xi°n Nhi 82+116

Qulng Ninh

S"n ph2za d_ ai, gi 89, 107, 92; 14, 96

S"n ph2za d_ ai, gi 101, 82, 116, 98, 111

So s8&nh v, i theohTGVNt9B48:20022 0B, mV, x 8c x u blt
Hinh4.13.

250 - 250 -
200 <> <> < & 200 3¢
——/ G —a—54Y

> 150 1 E 150 1 San T2 —<—Nge_ r
IS :
[ - - - 'L’—.
i 10 "W w 100 ”/"/,:=.<://o

50 4 ——Nge. 1 —&—San T2 50 A

/6 ——54Y
0 L] L] L] 1 0
1 2 3 4 5 1 2 3 4 5
Vtr2z Lo Vtr2 Lo

a, Nh" kh(&cahu L1°9 b, Tr _ y ngNorg&m Thartkn
Héa(sau 19 ntm)

250 - 250 -
200 - 200 -
| 150 -
E150
>
u}looM $1OOE¢'\%‘><,
) wi —— San giap kho thar
50 { ——50Y —m—SanT1 50 - —8-S"n gi&p nh-
Ng€e, Nge€e r
0 r r . . 0 T T
1 2 3 4 5 1 2 .3 4 5
Vtrz Lo vitrz Lo
¢, Nh”™ LiZu (khawnl d Bitng(sdiu AB°T

Hinh413 K/t qul kiWm tra Li " n thJ] tn m,n

111



4215T ¢ L, b° tlng s a ch_a t&8i nhi_ m cl

Tcl, t8i nhi, m clorua cuonag bb°i Wn: nvg rm tN
bng *«guml ntm sau sBaAmMgh_ a, tdp h ' p tr?°

Bl Mg T ¢ L, t8&i nhi, m c,a b° tlng

Cach n, S’ T ¢ L, T ¢ L
Mbi mHt| nhi m nt m nhi _ m nhi_m
a A A n<€. | clorua | sau | kg/m¥nt m kg/m¥n t m
tr€e Tén cong trinh bi :
L m A I W trung s 4 [36]
km binh, c h,
kg/m?®
Kh2 ¢gTr<€ ng C
gf n b Néng Lam Thanh 30 0,76 19 0,04 0,01
Hoa
Btng t i
H 2 ql_’i’n Ul ng 1 1,19 18
tr°n |Nh- Li Qu 0,065 0,04
kKh' i Nh i 1 1,17 18
uodng bi
Sat mép Nh"™ kh&8cHh
ne, ¢ |Sfm Shn,| 0.2 1,57 19 0,083 0,07
Hoa
N€, ¢ |[Nh"” khsgcl
XU ng/Shn, HTlI - 2,90 29 0,1 0,17
soéng tap
Theo kJt qul b8o[36c(8B thneg Ikt W)Q rtHii,
clorua L°i wv,i ¢'ng tr3nh x©y m i x[y r

L&§nh LUt t r unntbm.n ha\ P "n7g kegd m m® p0,0d €, ¢
kg/m¥ ntm; c"ng Li s©u v~ ollhBt kIJitQre bm « " lh.g

binhcon004kg/m n L th” i v, i v %ng ,R0LRg/mMnuymV “tir °vn ib
kh2 quyWnKdgfFngh[ so s&nh t ¢ L, t8&i nhi
v.i b° tilng th?nHnhe€ ng thW hi n tr°hn
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0.17

e 015 m¢t A YyKAcEHbKALY
o
[
£
(@]
X
YKN ljdz&d by YKN ljd2dy S§t m®p N€ c I °n
0€ 0¢€ s-ng L§&n
Vinglamvi ~ ¢ KC
Hinh414T ¢ L, nhi_ m clorua c¢c_,a b°® tlng sa

B[ ndd. D, b8o m ¢ b° tlng t §i nhi_ m cl

C8&ch T ¢ | D, bg8o L., t&i 1
Mii tr€|biWn,, nhi_ .1 s a ch_a
kg/m®¥ nt 25 30 35
Khi quyWwn 130 0,04 1,0 1,2 1,4
Kh2 quyWn 0,2+1 0,065 1,63 1,95 2,28
S8t m Hut n 0+0,2 0,083 2,08 2,49 2,91
N€ ¢ | °n 0 0,1 2,5 3,0 3,5

422. Nhdm™ x®t n | udn

4221.VQ hi u oqull BMh®pWwWE, Ehshn

Trong 5 c¢ctng tr3nh L« kh[o s8t kX t3n
C - chi Qukhlélynd r 0h@Oot0ordoinsg0 oMt i Om rceh on gk Jkth 2q
sau(18+19 n £ m tleépttongbéitng v Xn Lang L€ ¢ blo v’
th®p Lo L€ ¢ c¢c,n c8ch kh§8 xa ngieohngVv Li 1

theo TCVN 9348:2012. TYi th i LiWm n"y,
nh” kh8&ch L° L i+1,70)&@mi, trun@binh £.6rkg/th  (t19,i 4 3N h ~
khi Wn kh" i 3+4B2nlfis’au) (08-1m3kgim’ntging binhl,2

kg/m*> t 9i Btng t[i BRI °(rsamh (@®:1660kgmhtrutyt n g
binh 1,2 kg/Mmt r € ng Ca o lalh Fnagn hNtHi-ga ( s06%088)9 nt
kg/m?, trung binh 0,7&g/m®m_ ¢ nJu kh' ng c trongbémong €5 t t t
thw b'v: g nHng.
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cong trinhNh™ kh&ch 21 nEh&ihnt W¥mlg pshipn ¢
kholng ( 1 30g&thd 5 o n@m migi rtbt€ khdc nghi  t
v’ s-ng t8&p, tuy khtng c¢c- kJ/t quBl Lhd ' lui

H

H

c't th®p b g, b° tlng blo v b n_t,
ting blo v’ c’'t th®p, iR %308 kg/m’§tiungihhi2,9m c |
kg/m®’l © m_ ¢ m° ° LiQu ki ' n kh'ng c- shn, c
T. s BlmM® ul i chifJu v, i kJt qul nghi°
ph., ¢t th®p kJXnhtgibThthng B8i t #tcha:
§p d.ng |~ kh2 quyWn biWn ®fnshh B, Erv]
s d,ng ° c¢c8c mti tr€ ng kh8c nhau t4i
4222VQ th i hYn s d, ng sau s a ch_a

a)Khi bd o v MscXt xtih@wnlg” ol y me

ThblitcccPB/ 11 c*ng tr3nkKb§foavchcatsth®pndg
tr€ ng kh2 quyWn tr 20 bkm)(.1 Tkm) tvh® igfLni

ctng tr3nh LQu Lang | "m vi ¢ b3 nmptithh€ n
cho thbly ¢t t ht®pt dla®@g d€ «w/Jtbl[m” w g  t hd
b, | .p b° ttng blo v ¢ Trong8kcdg trimhhl€éng b’

tr3nh L« s dgcong trinh(E8<1®) nt4n, nk m° ng mwadyrig t r
mbkng H” Ti°n 2 L« s d,ng L€ ¢ 24 ntm.

KNt Bgfuidcho thbly, t49i th> i LiWm 25 nt
L " nh t. c¢ctng tr3mhrohgcphp°htimnhgeviggc kbt

Q

b L 9@+168 ky/m>n3bm trong gi. 1) MmMiIXshahi,K & Kk
bfo v tdceto tctB&p kJJt qul ;th2 nghi m trong
Nh€e vdy, th i hUn s d,ng k/Jt cblu b°
blfo v ¢’ t XkhERp hbyngb°shtnt og thWt LHE 8§
n“y th€ ng L€ ¢ y°u cfu L i v_i kJt cblu

th> i hUn theo thilft kJ m i)

b) Khibd o v M bc Xtg Etsh @p

Trong s’ 3/11 ctng trBMhtisng tcrhd mh L[« |
k h dici "ntg hn h blt | - ne, clLk°s xd2®g nd&, sc hiyg
tinht rong m'i tr<€ ng kh2 quyWn tr°n b (1
Ri °ng ctng tr3nh Huy n _y TiQn H[i Thgi
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s’ d,.ng L€ .d I dtr.i Wm hi n t4i c[ 3 c?
th€¢ neg,t th®p Lang L€ ¢ blo v t t.

KJt qul nghi°n c¢c.u ° Ch¥hng 8rochg mhit
mu’ i &Klhdr ma&.ng bl o vEitpch, t tthhu®pc cv, "aocsmanc r
bétongt rong phdm vi nghidT®iccang, 2renih ANh4
Shn, nhi | € ng clorudnh€omggcbnig trtkndgog i Yh

c- dblu hi u h€© h,ng do tn m,n c 't th®p.

Shn E phrl[i L8§p _ ndriCuNi9014:20t1h b X s Hrh bit p H [€
tri qua th2 nghi m m¥% knudd n difefioi QUCH&END 8\
n” n gclomia(3,5/2400)x100 = 0, B trong bé tbngs au 3 BELmbEim™ m vi ¢
mti tr<€ ng th, c

C8§c s~ li " u tr°n cchot tthhERyp, ttrho nig ho®Pn tt
cao b?Rkg]Jtshtn p b° tlng chblt |1 € ng ti°u ¢
n€ c¢c | °n xu' ' ng v°™ ¢+ thW cao hhn °~ mti t

4223.VQ minh c¢ch_ng cho kJJt qul nghi °n c¢_ u

S’ i u na@hic®mgc tu (W) nthmcecs sauch_  a L
ch. ng cho m t s° kJt qul nghi®°n c¢c._u tror

- ShBc- hi u qul blo v ¢t th®p trong
s-ng t&p v.i h” m | € ng cl3vr&at tm ocngc |bor
kg/m’trongb° t1ng theo s | i, utndrfdodlhh, ushgturl
blfo v rdilad chefd) W85rong hi u qul blo v
bé tong

-ShXc- hi " u qul blTo v &2t qul®p @i Wng
tr°n b° v.i h"m | € ng c1:b63kem’ t rnoany thr°o ntg!
hdmi® u qul bl ostn thestyh 2 t hi@rgipfomia 1,8 kg/mi.

Cg8c kJJt qul nghi°n c¢c. u trong®phxo0yg o
ph€hng 8n bl[o v c't th®p trong b° tlng
gul kinh tJ] c¢c,a c8c ph€ehng 8n n"y.

43.X0y dhebnpl®n v’ ¢t t hwpng roinwn bVi "ttt nl
431.Ch s° x©y d. ng ph€hng 8&n

Ph€hng 8n bl o®yv d ;m'gt ttrf@pTdx@a ohuXhn
349.1325800.201712(; Tituc hu Xn T CV N20 [b]1SP528.13230.201A)a
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kJJt qul nghi®°n c¢c. u tro@@&32mht,Mm gs va" cthr °an ¢
a) Ti°u chuXn R(0349.135800.2017

Ti °u chuX32588001&4 %R Li°n bangKNgacélu be°
vabétonge *t iItTH®m < ha Xah, a v.° RBHja IdNguglg.a t
blfo vl "KSfiWm9 so8§t v¥ngg ankthuhg, ¢ de€bhm®Pp t
ch®™ dXnPr@hmngsghi§hn ph., blo v c@ot th®p

Theo ch’™ ®diXhu 922@sm aph,. blo v  cédch t h
LTm bhgte, d, ng tmaganlciin s, h,a tan c_
phlnt mg "t (.khT2nth xayykng n°u tr°n L4t €
v2 dFE Temdnh415ch”™ dXn vi ¢ &maydhego fhehmdr
t Xy b° tlng quanh ¢t th®ep t i L s ©u
Trong qug§ tr 3tylyctthép en thehi kivth soatElu: d "y LHy © L
chdhca m” ng, &thnt p@ph,banica m”™ n gicstthép;ttvn g ng €
s dinhklca m” ngibétdmy sa ch a vatheo dditinh trthg ¢ a khung ct
thép trong bé tdndglrong bin phap, m n g céthAb sung chidl ¢ chjvaco thaeo
thém | p bfov bQmHu

H20 CO2 D.d mudi Bé tong Vanghwhong /a4 it

C,C: chiQu tdf'ryg blFo v ; X: chi®ug s®@y ht m r€en
c8cbongt h-a; A: v%ng c 't th®p b th m¥»ngdae kh
khing b'F tN¥mgnb° tind:clbBintgl @-.ngd/Jk @nm;" ng bl o
s a .ch_a

Hinh415B° t ' ng ta€eveé cRhuntkhib)fl20a ch_ a (

-

b) TCVN 12251:200(5]

Ti °u chuXn Z@CXVN d-226%n xublt t_. ti°u
iB[vo kJt c¢cblu x©y d ng kh, i b" tn m,no c
thiJt kJ kJt cblu b° tlng c [Bflqug®fi MEVMNT

H

L'i Qu ki n kh2 hdu Vi t Napn,d_knjg kiblun bph ¢
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ch” ng £tn m,n theo T5VN h[3 4n6t: n2¢0 1b2[. 0 Twr o ncg’
L€ ¢ x®t theo ch” ti°u m8c ch  ng thbim.
hdt m n, b° humge€ pthunv kahit,r t ... L€ ¢ c

L€hng nJju ¢ c¢%¥%ng chiQu d°y v”™ L, c¢ch’'  ng

Trong kJ/Jt qul s a ch_a mt s c¢clng tr
M3006M500. Nh-m b° ttng n"y c¢c- tng Ih°nNAW
nguy°n tdc c¢c- L, c¢ch' ng thbim n€ ¢ cao ht
ch€a c¢- LiQu ki n nghi®°n ¢._.u so s8&nh L,
thtng th€ ng n°n kJt qul nghi°n c¢c_u L€
clng c, t h W.

Bi " n ph8&8p v~ thtng s’ [12Fva[shiualtc c8hp ndg,
trong vi ¢ x8ny bdf ngv phc€htngt h®p trong b°

432.Ldp ph€ehng 8n k: thudt

4321. Ph€hng §n trong mti tr<€ ng kh2 quy\
a) KJt qul nghi®°n ¢c_u cho thbly:

Khibtt ng b nhi_. . m clofu&hdamtinly, dTD, &)
L'i mUnh (60680)%. Trong tr<€ ng h p n'y
t h®p b Jntg?2 Mk nttang KI®INgb° t*ng nhi, m cl ol
+1,2)kg/mfc - t hWlcc @nh@hmg §&n blo vi2mhtnkh@pr
cao hoHc shn ph, kJt h°p b° titng ti°u ct

Theo k/Jt qul khlo s8&8t vQrt€ smmgl bi mmi .
nghi°n ¢ u trong ph,ng L ifcv, ihwesp®agne
cblu v¥%ng kh2 quyWn d¢faub25(bhtmnhhillmi 1y0
clorual,8kg/Micho kJ/t cblu tr°n b" 3*clAu 2Bi nmmdl
v.i b° ting?3 nthd mti2,t4r €gign s&§t mHt 081 € ¢
kg/msau 25 ntm);

-ShB, $£bn kh[ ntng blFo v ¢t th®p v+e€

cao VX, éslpnvai tr, c h, L0 trong vi ¢ Db
cloruacao(8292) % trong t ng kh[ nktngtbRg mhic
clorua cao. V3 vdy c8c | o4i shn nh-m n"\

ving bi Wn;

-ShX, theo kJt qul[ nghi°n ¢c_u trong ph
b° titng nhi, m tl &rhna nt'.yi L1 ,ng @mimhT  °~ b
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t €hng L<€hng b° t1ng+5e¥h, baatgng 666 bIw) cavws (s HW
shn n"y L€ ¢ xem x®tt&phdpniowmpcm@ggwhn, i th
tr€ ng kh2 quyWn bi Wn.

b) Ph€hng 8&8n k: thudt blhh€vsaw: ' t the®

-Nh-m A: KJt <cblu s a ¢80 km); P hkéi?n 4. usynwn
W16M50D30-X; A2. W12M40M50 -X; A3. W12M40@D30 - P va A4.
W10M30@D30- E;

-Nh-m B: KIJt c¢blu mPh¥€hkBLAVELGVEGDARP; B2F n b
W12M40MD15E;

-

-Nh- m C:bluK/lst ac ch_a, khkrkmpBE®hnGlr 8§n |
W16M50M50-X; C2. W12M40M@40- P; C3. W12M40030T E.

-Nh-m D: KJt c¢cBlu, nkh2 (qguiyP¥n€hmnmgrlng nb’
W16M5020- P; D2. W12M400207 E.
4322.Ph€hng §n trong mtiistngt8h ng n€ ¢ thay
a) KJt qul nghi®°n c¢c_u cho thbly:
Theo kJJt qul nghi®°n ¢._u tr°n c¢cltng tr?3

H

308kg/m*v" | . n hhn. Ph€hng §n blo v L« §p
t 1 ng b [ 8M400D60. W1 2

Theo kIt qul pghngnti3u tmoognhi_ m mi
d, ngEthoPduic Pchn kh[ ntng bl[o v cEt th®p

b) Ph€ehng 8n k: thudt blo v c’'t th®p

Nh-m E: K/t cBheha gil. S&12M4am70 i P; E2.
W12M40M607i E

Nh- m F: K/t c HDy P m€h n dflg WEBMS0M40 - P; F2.
W12M4040- E

44.Hi " u qulv'kimme€Hnly &8§n LQ xublt 8§p d,. ng
441.Hi " u qul Kkinh t /]

44.11.KJJt qul t2nh tos8n
Hi " u qul kinh tJ L€ ¢ t2nh to432 d a t
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Hi " u qul kinh tJ L€ ¢ t2nh trong Li Qu
t " FhAiBinh KJ/tcc®HBluUBTCT c¢- tiJJt di n 600x60
tr2z 12 thawhnmB2 chga@a” i12 thahBTth®pchi Q6
blfo v . 3mM iMmv cibluk, Gclia’ © hghdmgopa o g~ m: Ch ™ ng
chbly E b, BT b h€bhong muB qmahhi bQ mt
20 mmact Ui tr 2),tXyt gt h®pt t h®p,k hsurtnn,c "Lt" tbh
blfo v , blo d€© ng b° t'ng, ho"n thi n m
khing L€a v" o gi 8 LW so s8nh. n" i v,_,i k
ph€hng 8n LQu phrli §p d. ng cling kth€ ncg t
so s8&8nh th ¢ chblt vQ chi ph2 vdtquth u c|
toantréMB [ M@, so s8&nh hi u qul KiBlmgt J gi . a
B[ M4@®.Chiphivdt | i u ch '  ng tn m,n cho kIt ¢
Phen Vat i sl DVME“DQS c{qthih%nE,
VAT)
A KJt c¢cblu s a ch_ a(@+s3kkmEk quyWn gfn
S h X day 5500um 18 | kg 40,000 720,000
Al TBe tong M500, day 30 mm | 0.55 | m? 1,210,000 665,500
Chi phi A1: 1,385,500
A2 |S hX day1500um 18 | kg 40,000 720,000
Bé tbng M400, day 50 mm | 0.798 m® 1,100,000 877,800
Chi phi cho A2 1,597,800
S hRday 150um 1.035| kg 105,000 108,675
A3 Bé tong M400, day 30 mm 055 | m’ 1,100,000 605,000
Chi phi cho A3 713,675
S hEB175um 1.36 | kg 110,000 149,600
A4 | Be tong M300, day 30 mm | 055 | m® 1,045,000 574,750
Chi phi cho A4 724,39
B KJt mblu kh2 quylWwdkmfn b’
S hRday 150 pum 1.035| kg 105,000 108,675
Bl | Beéténg M500, day 15 mm | 1.57 | m® 1,210,000 1,899,700
Chi phi B1 2,008,375
B2 ShB175um 1.36 | kg 110,000 149,600
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Pgneh Vvdt | i u s'|K~g° Uvmv‘p?g fthihaQnE,
VAT)

Bé tdng M400, day 1mm 157 | m° 1,100,000 1,727,000

Chi phi B2 1,876,600
C KJt cblu s a ctrBnba(0+1km)2 quy Wn

S hX day 1500um 18 | kg 40,000 720,000
C1

Bé tdng M500, day 50 mm | 0.798| m® 1,210,000 965,580

Chi phi C1 1,685,580

S hPday 150 pm 1.035| kg 105,0000 108,675
C2 | B& tong M400, dayo mm 0,638 m° 1,100,000 702240

Chi phi C2 810,95

ShB175um 1.36 | kg 110,000, 149,600
C3 | Bé tong M400gday 30mm 055 | m® 1,100,000 605,000

Chi phi C3 754,600
D KJt ne biu k h 2 trép b y(O&hkm)

S hRday 150 pm 1.035| kg 105000/ 108400
Dl |B° ti1ng M500 |1632] m 1,210,000 1,974,720

mm

Chi phi D1 2,083120
D2 |ShE175um 1.36 | kg 110,000, 149,600

B° tlng M49DP0|1632 m 1,100,000 1,795,200

mm

Chi phi D2 1,944,800
E KJt cblu s€@acch®a, xu’” ng

S hRday 150 pm 1.035| kg 105,0000 108,675
El |Betong MI00 Chi QY 1.083| m’ 1,100000| 1,191,3®

mm

Chi phi E1 1,299975

Sh rE 175um 1.36 | kg 110,000, 149,600
E2 B> ti1ng M400 |0928 m’ 1,100,000 1,020,800

mm

Chi phi E2 1,170,400
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Pgneh Vvdt | i u s'|K~g° Uvmv‘p?g fthihaQnE,
VAT)
F KJt mbiu€, ¢ | °n xu ng
S hRday 150 um 1.035| kg 105,000 108,675
F1 |B° ting M500 |182| m’ 1,210,000 2,265,120
mm
Chi phi F1 2,373,795
S hB175um 1.36 | kg 110,000 149,600
F2 'B° ting M400 |1.872] m 1,100,000 2,059,200
mm
Chi phi F2 2,208,800
BIfmg.Sosah hi u qul kinh tJ gi_a c§
KJ]t Mti tr€Hi u qul c,a ph€ehng §
Epoxy Polyurethane | Xi mkng polyme
S"a c|/Kh2 quyW 72410 714/0,99 1385/1,91
Kh2z quyW  755/1,0 811/1,07 1685/2,23
N€e cxUu®°n 1170/1,0 1300/1,11 -
L m mKh2 quyW 1876/1,0 2008/1,07 -
g1 PI5 | ypn2 gquyw 1944/1,0 | 2083/1,07 ]
20 mm
N€e ¢ | °n 220910 2374/1,07 -

H

4412.Nhdn x ®t v - b i n | udn

KJt qul phoB[mMHeaB [ kdgo hot f] hbly:

Ph€hng &n blo v ¢t th®p trong E° t?
c- gi 8§ th” nh h” p |IPicalhBE7H®[, cu’iifpai®nd hin”
2 0 %. nNi Qu n"y L€kdlginEingt hbToBw&®o chhn tshd®
s hRv ©™ X.hn

ShX¥tuy gi 8§ th"nh vdt |i u cao hhn, nh
v ¢t th®p, v.a | "m shn kJt n"i b° t?ng
442.Ph€hng §8r8plL @, xublt

T. kJuighiuln @ehungromg®°n chingu tq@hhkitrmh
c8c ph€ehng 8n L8&p .LmMg tcihu hdfcug ek :p htehundgt §
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thépt rong b° ting v¥%ng biWn Vi t Nam theo
a) Trong mti tr€ ng3kkmé §gqluyMinWib) Wn gf
- KJt cBlu s MSO0R3GE a( 3 VLrOMBOPDIOXWL & 5 nt m) ;
- KJt ¢ Blu Di5 im):(WLMA0ED15E; W16GM500D15-P.
b) Trong mti tr€ xig kknhZ §g¢hy Wn Winn°n b’

-KJJt ¢ blu s M#A0OR3GE a(: 3 SMWEBMBOPDS0-X (25n £ m) ;

-KJJt ¢ blu D45 mm): (WL M408D20-E; W16M500D20-P.

c) Trong mti tr<€ ng n€ ¢ | °n xu ng

-KJJt ¢ blu s MHOORGAE a( 3 V12t m)

- KJt ¢ Blu D20-30 m)gW1IRM00DA0-E; W16M500D40-P.

Th i h4n blo v ¢t t hr®&@pn bl gl & hen kB
thtg L i v,i kJt cblu s a ch_ a.

4.5. KJt |l udn ch<€ehng

T. kJighiufnQchiu u qul blfo v ¢ 't th®ep
sau (14632) ntm s a ch_ a, troagpghong M2 Jwmgwn,ii
c- thWcrkifJt rhudg sau

1.n, t8i nhi_m mHNn c¢c_,a b° tlng s a ch,
b*-tr°ns t m®p n+€ c¢ LUx065H 0,083 kg/mMbA M O¢c Hd |
gi § tr’' t€608y007kygt LMl c,  a b° t [36)griéngh! ng
trong mii tr€ ng n€otm thoblpnr’hpmbdoc a1l
ting tht[Be). t h€ ng

2.KJJt c¢cblu b° ting ¢t th®p c¢c,a 6 clng
bi Wn d%ng shn X kJt h p b° tlng t2nh nt

m c¢c D¢'kng 20 mm so v, i b°c4)yngmts°a chu?
dblu hi " u bdt Lfu b h€e h, ng. KJt cblu b°
vi ¢ trong m'i tr€ ng n€ c¢c |I°n xu' ng Vv’

d%ng shn E k/Jt h>p b° titng blu°hichuXrbts
h€ h, ng

3. Gi§8§ th"nh vdt |i u bFo v ¢t th®p
(theo tinh toank h i giIfm chiQu d"y blo v’ c t th
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phfn, shn P (tktng 7% so v, E)shi®hB) E £hn|
blfo v ¢t th®p v€ t tr, i so v,i shn X ¢

4. Ph€ehng 8&8n blo v ¢t th®p trong b°
mm chi Qu d"y blo v t¥%y v trE kJt bbip)

ting chblt 1€ ng ti°u chuXn cho m i mti
quyWn biWn ¢c- thW s d, ng shn DhokHEt chl ph
cao hhn so v, i b° tlng ti°u chuXn).
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KeT LUxN Vé KIlegN NGH,
A. KeT LUxN

D a tr°n c¢c8c kJJt qul nghi®°n c¢c. u trong¢
ch2nh nh€e sau:

1. n' i v,i b° ttng b nhi_._ m hoHc?® c - t
(nh€ k/Jt <c¢cblu s a ch_a hoHc kJJjt cblu kh?
chuyXmi m" kh[ nktng blo o m°mtiaaqgt tb, Igigr
cfmh€i bi hnupthSp wlfo v ¢t th®p. M, t tro
kJt h° p b° ting blo v t2nh ntng th2ch
tacnfon tn m, n tiJJp cdn ¢t th®p L-ng vai

o

L-ng vai tr blfo v  h, tr

2. Nghi°n ¢c_u th2 nghi m trong ph,ng
NT Build 356 v° d,ng Taf el tr°BhbQumXcahehk
qul: Khi b° t ! ndCllb12 héwa2hkgtl &krhfa ndang bl
th®p c¢c,a b° tlng b gilm L8&8ng kW, t<€hng
vV, o b° t1!ng[C=H0%kg/nt hwm¥ bc- t1ng cc  tk htfh @p
t €hng L€hng b° tilng ti°ul[CEHRKyTi cEmi nkonh gt
m8&c ch ng cthblm°n®tcmmg Wcthi Quo d~°yn |1 2p hboF
c’t Oth®p30 | °n 50 mait=18kgMitkcF nt nrog génw t
16 hbdaHc 30 | °n 7 O0[ClinwR24 kg/niinn Cknhgi cc[- B3@ién t .\
wieD5 0 h o HDZO. TwinBién,m€hng 8n n~ "y ti Qm Xn nhi
gi 8 th”"nh cao n°n khtng hi u qufl.

3. Trong s’ 4 |1 oYi shnpbh€hnghph8pcgu
congL i Quv i DYl , kh[ nktng blo v 'vaepoxygiaa h ®p
kE€mkT hi,dayl7®818pud c aol ththblt 1, 3 | fpolyurstmanev _ i
(P, day150+15 pum , 4 | Fn x 5 0 mk ynig (Xpdhyh 1502150 um) va
(3,2088) | fn so v,i bXétkhhgntmy mMMfechhic’
h shn v Iléruat t o gg np A4 kgm® s hnz, Eva X
bfo v ¢t th®p " n L  nh, 2t ph, thung n
blfo v’ t€ehng _ng (85892): (82890) v~ (4!
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be ting ¢ch”™ L-ng g-p (1568); (18610) v~

b° t*ng nhi, m clorua <cao, shn c¢cfn L-ng
Gi[i phg&p blo v ¢t th®p h p IT trong
bi Wn |~ shn E (hoHc Z, P) kJt h' p be° t1
thwWwW xem x8t 8p d, ng cho m?ti tr€ ng kh?
t. i MmM)8 IKg d¥%ng shn X kJt h>p v.i B° t1
hoHc ¢l hai cao hhn so v, i b°e tng ti®°u

4 . KJt qul nghi®°n ¢c._u tr°n 11 ctng tr
thbly, m c¢c t&i nhi_m clorua0,c04; b0, @65

kg/m®. n £ m, t€ehng . ng trong c¢c8c mti tr€ ng
bi Wn), kh2 quyWn biWn tr°n b’ (0,281 kn
Xu Kt cblu s a ch_a | " m vi ¢ tirsengtgpva§c
kh2 quyWn biWn v,i ¢t th®p Lhedtd °ul o« hw X

TCVN 9346:2012sau(26:32) nt m ch€a c¢- dblu hi u b’ h€
trong m?ti tr€ ng kh2 quyWn biWn v, iag c  t
t2nh nkadgangn@PlyoHc c[ hai cao hhn so v,_i
sau(1824dnt m ch<€a c¢c- dblu hi u b° h<€e h, ng.

5. Gi[i phg8p thiJt kJJ bl[o v ¢ ,xét t h®p
tr°n hi u qul,kkiiJjmh nogih€vsab: t hudt

-n" i v,i kJJjt cblu s a ch_a: D¥%ng shn E
cho miti tr<€ nfgsnreyg ct §pP nv x,ukhmzmy duwEnWrs b idWwn
theo thiJt kJ c- thkwjtd h’tpt agbmh Inbid@gs(Wn £ m.
Dcao hhn )ici-°u havhxXm x®t 8§p d_ nbg Wnho tnnf ii
hdn s d, ng theo thiJt kJ c¢c- thw d, t2nt

-n" i v.,i kJJjt cblu m i ¢+ chiQu d"y b°
t Ui ving kh2 quyWn WbitWmg wne€ €203 30)xummgt
TCVN 9346: 2012, C - thwW xem x ®t §p d, ng
ti°u chuXn hoHc n©ng cao.
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B. Kl ¢ N NGH,
Tr°n ch s° ¢8c k/Jt qul nghi°n c¢c.u L«
sau:
1. Clinomig/Jmao kh[ ntng ngtn XchHn t8&c n
2.Ti n hrigohd, ng bi " n ph8&8p blo v ¢t th

chuXn cho m t s° c¢cblu ki n kh- thilJt k.
9346:2012 | "m vi ¢ tmonmemil tm €& wngng §t
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