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1. Dat v6n ct6

86 tdng c6 chSt luEng siCu cao, tp dAm
(BTCLSC-TD) la k6t qua nghicn cfu crla c5c nhir
khoa hqc Hoa Kjr, NhOt Bdn vtr Au chau nh0ng
ndm 70-80 cia th6 ki tru6c tren co sd phdt tri6n
phq gia si6u d6o Polyme th6 h0 m6i [1], t3l, 161, t8l.
Ngey nay BTCLSC-TD duEc sr] dqng rQng rdi tr6n
th6 gioi; c6 c6c ddc tinh co bdn nhu sau (AFGC-
SETRA,2OO2):

) Cudng dO chlu k6o Rk: A tu6i 3 ngiry: R1>6
MPa; 7 ngay: Rk?10 MPa; 28 ngdy: RrP12 MPa;

F Cudng d9 chiu n6n Rn: d tu6i 3 ngdy: Rn>50
Ir/Pa; 7 ngiy: R">80 MPa; 28 ngdy: Rn>120 lvlPa;

> HO s6 thdm th5p, do d6 c6u kiQn ldm tr} loai
be t6ng nay c6 khd ndng ch5ng th5m cao;

F D0 chdy tr) 500+700 mm vd dd linh dQng (dQ

sut SN) tu 160+180 mm; do d6 h6 hop bC t6ng nay
c6 th6 tH chdy du6i t6c dqng crla treng luqng
bin th6n vd l5p clly hodn todn vAn khu6n khi c6
mat dq c6t thep day dic md kh6ng cAn cIAm rung
(cdn ggi le be t6ng tu dAm, b6 t6ng tr,r ldn hay b6
t6ng chiy);

F H6n hqp b6 t6ng gi0 nguyEn tinh ddng nhSt
trong su6t qu6 trinh vdn chuy6n va thi c6ng, kh6ng
bi phan tech cdc thdnh ph6n ri6ng ve kh6ng phan
lop khi thi c6ng.

Uu di6m cia BTCLSC-TD: kh6ng c6 dac tinh
d6c hai, cdc thdnh phAn trQn s5n, thi c6ng O6 Oang;
h6n hqp c6 kha nang tr.r chdy, kh6ng t6ch nudc-
ph6n tAng; cuong d6 chiu u6n vd cuong d0 chiu
n6n cao, tdng khd ndng ch6ng th6m, ch6ng 5n
mdn l6n; kha n5ng chiu va dap, mai mdn cao.

86 t6ng ch5t llrong sieu cao, tqr dAm thudng
ung dung cho cdc c5u ki6n be tong c6t th6p sau
cl6y: bQ m6ng m5y, dudng ray, g6i cau; m{t dudng
chiu va dap (xe b6nh xich,...); cac k6t c5u dim
cAu, t5m.m6ng; .cac kCt^c6u chiu 5n mdn, mdi mdn;
c6c v! tri y6u c6u b6 t6ng c6 cudng dQ cao, khd
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ndng chiu va dap mai mdn l6n; cdu kiQn c6 mQt d0
c6t th6p diry ddc, di6u kiQn thi c6ng kh6 kh6n nhLr
v6 hAm b6 t6ng c6t th6p, cQt khung nh2r, cdc dAm,
san thi c6ng vdi viCc van chuy6n v0a theo dudng
6ng. Trong Bang 1 la mQt s5. c6ng trinh xAy dgng
srl dqng BTCLSC-TD tren th6 gioi (Graybeal, 8.A.,
2005) t2l.

BAng 1 . Sir dl)ng BTCLSC-TD trong mQt s6
c6ng trinh xAy dung.

O viet Nam dd c6 mOt s6 c6ng trinh nghien cou
ve gtCLSC-tO, dd dua ra khuy6n ngh! srir dung t6
hqp phU gia khodng silica fume vd tro bay tt6 thay
th6 mQt phAn xi mdng trong ch6 tao b6 t6ng chSt
luEng si6u cao (Nguy6n C6ng Th5ng va nnk,2015)
tal, tsl. Tai Trung tam PhAt ti6n COng nghe cao
thu6c Vi6n Han lam Khoa hqc va COng nghC ViCt
Nam dang ti6n hdnh dd tai khoa hqc alQc lQp c6p
Nhir nudc "Nghi6n crlu c6ng nghe ch6 tao bC tong
tinh ndng siCu cao (UHPC) phuc vu xdy dung m6t
s6 c6ng trinh qu6c phdng': mE s6: TDLCN.37I18;
giai do?n 2019-2021. Tuy nhi6n, cdc k6t qud
nghicn cou cdn dirng d nhong k6t luan lli thuy6t va
thyc nghiCm so khai, chua duoc dua vdo t.lng
dung rQng r5i trong xiy dung. D6ng thoi d6 che tao
BTCLSC-TD doi h6i nhAp c5c v6t li6u thdnh phAn
vd gid thdnh cria sdn ph6m cdn kh5 cao n6n han

N TCn c6ng trinh s& dung
Rn'u,
NT Pa

Eon,

GPa
SN,
cm

NEm

1 Cat Point Creek
Bridge, Richmond
County, Virginia, USA

170 45 '16 2013

2 Hawkeye Bridge
Buchanan County,
lowa, USA

148 45 to 2015

3 Footbbridge in
Changsha, China

90 45 16 2016

c01{G lrGHrEP M0. S0 3 - 2020

xAY DUI'rc c01{G IRil'rH ilGim uA M6

30



0z0z - s 0s'9u dilflsil 0il0c

966t-9r.09 NACI
9'6'
n'92

edy\'PuSznes-
edy\ 'IP6u e nes -

ueuq ueLl lglc
s66t-1t.09 NnSlo'62% 'uEnqc n?!l o?p ocl

e00z-0e0, NncJ_ooSz 6uPq 'uoq ugl
Ot 6uPq 'uoq qqN

08tt
t'z

6/zuic 'eurelg dpqd 6uo,nqd
oaq] quip cgx 6u9r.r ]pur ?q uiru 9G -

% 'urru 60'0 6ups 19s 6uoml -
:uiur da

6unp de uenqc ngrl
Lueqd 

^nb 
oaqfel cnLl-L

6upLu rx e4c lgqc qu;1
ul 9tc

[t] Gt-OZ ')tuu p^ bueqt 6u99 u9tn61r) 6ugw x epc [1oc tpttc ttult gs IOW 
.Z 6ugA

:w. ZZ uep lns gp :6upuJ lx yo Z+g' ,
6u[p 6uoml :% O€ u?p ep ro] cqnu upt6'(9q]
ngp) uau[;odoc;[urn peleuolung :p1 qu;qc ugqd
qupq '(Cil sreu.rf;odocl6ur1 - 69 er6 nq6 4

i6upu rx o7o g'7+9'[ 6unp 6uonl :70 97 e! r-o1 conu
urg!6 'pp ueql n1 cg6 ugn6u gc '(dSN) elesopuocllod
eleuoqdlng eueleqlqdeg - Zg er6 hrld < ,(Duszu9g,o=oueu) ugs
0p 6uenc lep d?qd oqc :6upLu rx yo g'7+9'; 6ur.rp
6uont :% 9z ugp ep !-91 cgnu ur?r6 6unp c9l 9c (SJ[/I)
auru.relour paleuoqdlns cg6 aurlod - !g er6 nq6 1

:6upu tx % g'Z 6unp 6u,onl
'tg)i qulu LiLpqc upl 'o/o Ot ep !9] cqnu urp!6 9p
'(o;nlues p^ 96 {r}) uru6rl ugrqu nl 4r} ueqd om }pqc
cpc r.rl (Sl) seleuoqdlng ou6r1 - ;y erb hq6 q'

:nes nqu Gl-CSlClE oel ?Llc

?p CSCd oLl 9ql 0 conq] reot 9 6upp e1 rqn6u ieu
ugrH 'conq lFq 9t ng^ pl OSCd 6uhp 4rs cQrn 1q} ugl
,{pqc 0p o?q Lupp ue^ Eru oec 0p 6uomc oc 6ug}
?q 9G dgql l9J (X/N) 6upur txTconu 0t 4l ngc n?^
cll-csrcr-8 [g] (roor. ' H t ' Zfu f H3 pue d
'OUVHCIU) 6ugu rx 19nx ugs quul 9nb 6uo4 er rpq]
cluoqcec ;q1 6uonl op 6uqn4 rgru g.n 6uqmq qup
'lenq] d1 lpqc qujl ugp 6upnq que pn oec ugqd
ues qupql er6 e1 ,{eu 6u91 9q rDol enc lequ uol
tuglp conqu ugu 

"u.r761 
000 L+006 Ougoqil 6upur

rx 6ueu 6uont leqt oO (OSed) o?p n?rs er6 nqd
pA cgfiu 'eLun; ecrlrs '6upru rx '(urri 669+661,=p)
que Llceq] l9c r.ue6 oEq Gl-CSlCIg opl
eqc 9p n?!t 19^ tql [9] oooz'ttt cgqy ueqd 'n4lH

^nC 
urEqd 'n"l up1 6unq6) pr6 c!1 cgc oeqt

u?p n, 'oec ngts 6u,oq lgqc 6uo-7 9q
ef,c u?,ld ,4u?tt, cgc tupl buip 4s ngil EA 'L'Z

n4rc ug;q6u dgqd Euonqd pn 6unp ;91 
.7

- 
.ureN 

]?!n
e 6u,np Ipx 6uo4 i(pu 6ugl eq reol 6uhp 6u4r pn
ugul lpqd cor^ 6uo4 6u0l} uenb ugqd d96 

^pu 
n?!CI

'ur0rq6u cflW pn 19r{nq1 
^t 

6uFq G1-OS]C-L8 eDc
ugqd qupql cpc quip 3px qupq ugll !91 6utqc 

^pu lgt^ t?q 6uorl 6unp 
^ex 

gl cnq] 6uo4 6unp Os gqc

0e

0'0t 6upq uoq uql
0 rZ 6upq 'uoq ugt

'd?r.U tos pn elep(xoqtecllod cg6 9c
6996 1o. n 6ugur x doq ugq n?!ql !A!6 ;.g qulq ugig

'cop 6u9'.,t)i tq} 91166
CCf ugnqc n?rl oaql :twcl6 /O'l :0u9u 6uon1 tgql
:lequ neu npur :6ugl 6uep urgqd ups :nes nqu ?Ll]
nc IEU o?p ners er6 nqd er:lc r..lu,l cPp gs 1Qy1 o'ec
Ipqc Qp 9c 6unqu dgql X/N Ot 4l 90 6u9i 9q oE1 9qc
cor^ orlc rol uenql'c9q) o?p n?ts er6 nL{d teol cec
rq^ os uoq l9l 6uel ?q doq ugll elc I?qc 0p Ul 

^np 6upu ?qI 9c :% Oe grtl tgqc 6uont ueq !A^ OSCd
pt I9CI lSVg 6upq e1c (36) e1e;[xoqlecIlod

:ruLu 9r=l ros rpp n?!qc:uJtu gl.'0=p,os quJl 6uenp
:0092 cpy! :c4rct EIHC enc uoq opc d?Lll los < , :grD :% [,9t ]Pq3 uQl
enqc rql 6ugr Qp :Lurl OOe oupoql qulq 6un4 1eq
gc qu;y 6uonp oc que qceqt l9o pl nolt ]gO <

:ugnqc Inb doq cgfiu 6uo4 oc n4q ugqd
qupq] cpc :eu npp 6u9ql teoq qurs cgnN <

:Z 6up8 p 
^pq 

Lluut

d; oc lgqc qull cpc 9c :ud y1 6upoq1 qulq 6un4
leq qu,{ 6uqnp rgn O?Cd puelpod 6u9u.r ry tr

:nes nqu Cl-1-OS-lCJ_g n4c ugrq6u 9D ugqd
qupql nell ]C^ cgc 6unp 4s r(pu ogq rpq 6uoL1

'c,on1 6upr qutq qupqu qcDLu p^ quJL{c
qceu tug6 oeq 'erb hqd 6uo4 eu-r,{1od 4} upqd cpc
e[c qupqu qceu.r cnJl ngc equ ug1 upqd 6u4 n?rq
:crl^xoqrec uroqu cec rqq dgc 6unc cbnp ug uot
cpc 6uEur rx lell cec leuJ ?q uel nqd dgq ,ns op uotq
lgnx uerp qu11 [gO cfll :gr]] nc 'upl upqd iq 6unqo
d4r6 6uptu rx leq cpo e4r6 nequ cgql 

^pp 
cfll teol

req oqu [eu erD nqd reol er;rc ogp 6up1 6dnp ce1
'(716) elercocsrl aufi1o6 :p1 ugu rpc r€o1 6ur1p

?ql 9c urgp nt 6ugl gq ron '33 rt!o| cscd tgqc
6unp 6uohq1 oeo ngrs e^ oec gp 6uqnc 6ug1'9q
lq1 lgtq cgp ngc ngi( cgc rga doq nqd gp Ot uBqd
oE] nec rop ,(eql ?ql 9c 

^pu 
lQrq cpp er6 nqd rEo-1

'o/o 1V+Ot 4U cgnu 6uonl upt6 :0p 6ueflc 6upl aql
9c :er6 ,+t 4t 6u4e 6u9p uer6 rqql 'wc ZZ ugp 9l
el 6u9) 9q erlc lns 0p er oel 'doq 6u9l 4rl upqd oec
eu lo6 cg6 '(33) selepkoqec,(1o6 - g er6 hq6 1

ME01il u[ 1{y01{ Hillur siloc ciln0 rux



@ xAY DUIC GoilG rBiilH ilGit[ YA il6

H.1.VQt lieu thdnh phdn: a - Hdn hEp xi mdng voi
phq gia si6u d6o co g6c polycarboxylate; b - S . i
thdp citc bon cha CHLB Dirc

2.2. Lya chgn cdp phdi bA t6ng sir d+tng

trong nghiCn c&u.
T! 16 thrinh phAn h6n hEp duo-c s-l dung trong

nghiCn cuu cho trong Bang 3. Ti a :ii x mdng.la
1 ,6 theo kh6i luqng (cdt duoc s. c I ng l2t c6t
thach anh (quartz) nghien mirr :- : ', X ay bdng
0,25; ti lC sqi thepTxi ming tS-.r a 0,18. Q6
nghi6n crlu 6nh hudng cia PGSI ::- cuong d0
chiu nen crla BTCLSC thl harr' , : - l PGSD lAy

theo ti lC kh6i lugng so voi x -a-l :hay d6i tu
0,7 ddn 1,1 (Bdng 3).

M5u
SO

X,
kg kg

ST
kg

Phr,r gia si6u deo (PC), %

IitlC,% -,3 ng, kg

1 840 210 1345 151 1,1 9,24

2 840 210 1345 1,0 8,40

3 840 210 1345 151 0,9 7,56

4 210 1345 0,8 6,72

840 210 0,7 5,88

840 210 151 0,6 5,04

840 210 0,5 4,20

2.3. Qud trinh nhao tln cdc thdtnh phAn cta
bG t6ng

H6n hqp duo..c tr6n bing mtry tr6n cudng b0c
v6i t6c d0 cao khodng 200 vdng/phrit. H6n hqp
g6m xi mdng, c6t va phu gia duoc cho tu tu vao
6u6ng mdy va trQn Oeu. Luqng nuoc lAn tlAu cho
vtro khodng 10 % luqng nuoc dd x6c dinh tru6c
sau ct6 mdy trQn lim vi6c d6 qu5y clCu. Ti6p theo.la
cho soi th6p da x6c dinh truoc vao bu6ng trOn (can
dAm bdo tinh d6ng d6u ph6n b6 soi thep trong h6n

hqp trOn) rdi cho lugng nuoc cdn lai vdo d6 tron
tiep. Uinn H.2li, mly tron clrdng boc d6 tron h6n
hEp bC t6ng.

2.4. Phuong phdp thyc nghiQm
Tinh c6ng tdc cta h6n hqp be t6ng duEc x5c

cllnh bing thi nghiQm d0 chay crla c6n nh6 theo
ti6u chu6n Anh BS 4551-1:1998. Gi6 tri d0 chay

b) ta

H.2. IvtAy tr1n ve que finh tAn h6n hqp bE t6ng: a - Ivley t1n; b - Trbn khi luc'1'; - ': : - - ' - : ' Dd trOn xong

G0ilG nGHTEP m6. sd e - zozo

Beng 3.Thenh phAn cdp pn6i efcLSC-TD str dttng trong nghi'n cfuu cho 1 ms

b

N,
Itt

151

840 151

5 1345 151

6 134s
7 1345 I

loang c0a c6c h6n ho-p i-': - :=- chinh trong

kho6ng 250+300 mm.
Xac dlnh cuong dQ ner :-=: : il chu6n ViOt

Nam (TCVN3118-1993, ': :- thuoc m5u
500x500x500 mm'. The: :,: ;d N.V.Tuan
(2011) l7l thi khi cuong c-c_-:- ,-a BTCLSC it
phq thu6c vdo kich thuoc .r:- :: -5 thucrng dLic

m5u voi kich thuoc nhu t':- -.: m5u sau khi
d0c aluoc bdo du ong . E I : du kien ti6u
chuAn (nhi6t dd 27!2 C. :-: = 

:- 24t3 h)l mau
dt"rEc thao ra khdi khu6' ,= ::: :uc BD trong
diiiu ki6n ti6u chu6n r27=L - :: :r lcvn hon 95
%). Cuong d0 chiu nen c,= :" ::ng duoc x6c
dinh d cAc tu6i 3. 7 vd_26';=. -.;- khi dric. Hlnh
H.3 ld qu6 trinh t?o m6- :' -;- =-. Xdc dinh d0
xde crira h6n hq,-p bO t0-; :. - an truong cho
tr6n hin h H.4.
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co c6t sqi th6p d5 cho ta clrdng tlO chiu n6n di28
ngAy sau dric tdng g5p 1,88 lAn so voi cuong dg
chiu nen cria bd t6ng thuong d 28 ngay sau d0c.
Di6u nAy xdy ra ld do phu gia siCu.d6o ctd ldm ta"ng

mrlc d0 chdt crla bC t6ng cung nhLr su c6 mdt crla
c6t th6p sqi da gia teng li6n ket va tdng ct6 ben nen
ctia b6 t6ns. 

i
;

ItilSu thrl
nghiQm s6

1

2

4

6

Lugng phu gia si6u d6o PC Cuong dO chiu n6n, ItrlPa Ghi ch[r
TV rC PGSD, % Luong PGSD, kg 3 nqay 7 ngey 28 ngdy

1,1 1,1 32,3 98,3
1,0 1,0 36,9 65,4 112,4

0,9 0,9 37,9 ot,z 115,2 Gia tri lon nhSt

0,8 0,8 36,2 64,2 1 10,5

0,7 0,7 31,9 56,6 97,7

0,6 0,6 30,3 92,4
7 0,5 0,5 28,0 49,6 85,6

4. K6t luan
Dua trCn nhirng k6t qud dat duEc c6 th6 clua ra

mot s6 k6t luan nhu sau:
F S& dung b6 t6ng CLSC-TD la m6t xu hudng

t5t ycu khi thi c6ng cac c6ng trinh c6 di6u kiQn thi
c6ng d{c bi6t, cdc c6u kien co mit d0 b6 tri c6t
thep dey, kh6ng gian sau vdn khu6n d6 hep vir v6n
chuy6n vira bdng c6ch bom theo dudng 6ng.
Trong di6u ki6n d6 se kh6ng c6n ph6i d5m md vtra
be t6ng s6 tu len. tU chay, tU clAm l5p kin kh6ng
gian can d0 ma van ddm b6o tinh d6ng tl6u, dQ

chAt cia kCt c5u;
! 86 t6ng CLSC-TD ch6 tao tr) cAc vat liQu

th2rnh phAn: xi mdng Portland PC40, c5t thach anh
nghi6n min, soi th6p m5c 2500 cia DOc, PGSD
the he 3 co g6c polycarboxylate (PC) cria hSng
BASF va nuoc voi ^cap 

ph6i phi hqp (X=840
kg/m3, c=1345 kg/m3. PGSD=g %X=7,56 kg/m3,
ST=151 kg/m', N=210 l/m'.

> Sir dung PGSD th6 h0 3 co g6c polycarlroxylate
(PC) cOa hang BASF vdi luong dung bing 9 %
kh6i luqng xi ming cho ph6p tao ra BTCLSC-TD,
c6 cuong dO chiu n6n d 28 ngdy tu6i ld 115,2 tr/Pa,
ilQ sqt SN=18 cm vi d0 xde ld 230 mm.D
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(Xem tidp trang 37)

Trong d6: Ar - HQ s6 l5y theo quy pham, l6y
Ar=0,34; Rx - Cudng dQ cia xi mdng d 28 ngdy,
l6y Rx=40 MPa; XN - Ty le xi mdng v6i nuoc, l5y
)UN=4,0.

Dua cdc gi5 tri vira n6i vAo c6ng th0c de tinh,
cho ta: (R28)max=61,2 MPa.

> Nhu vay bC t6ng c6 phtl gia si6u d6o PC vA

Bdng 5. Cudng dQ chiu n6n cla b€ tOng

^
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