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Tém tat: Bai viét ndy sir dung phirong phdp thiee nghiém dé xdc
dinh do bam dinh cua lop bé tong hat min chat lwong cao moi dé trén bé
mat bé tong cu, dung trong qua trinh thi cong va swa chita cac cong trinh
ngam. Khi ddnh gid kha nang lam viéc ciia bé tong trong I6p dat dd ngam,
chiu tac dung cua cac luc co hoc phicc tap, dac biét phai tinh dén cdc dp e
day trwot cia tau dién ngam khi khéi hanh va khi phanh ham dimg lai tai
cdc tram do. Két qua ciia phwong phdp nay cho thdy, bé tong chat lwong
cao hat min co kha nang khang truot cao hon khoang 55 % so voi bé tong
hat min thong thwong, khong sw dung phu gia.

1. Mé dau

Trong nhitng ndm gan day, bé tong chét lugng cao va cac dang moi
cua bé tong da ap dung vao viéc xdy dung cong trinh tai cac thanh pho do
thi hién dai va 1 sy lwa chon hang dau cho cac giai phap kién trac, két cAu
m&i, phire tap cua thé ky XXI [1], [2], [3], [4]. Xu hudng dung cac ching
loai bé tong mai nay cling da dugc ap dung trong viéc xay dung va sura chira
hé thdng duong ham tau dién ngdm va metro dudi mit dat. Bé tong chét
lugng cao hat min, tao ra bang cach str dung hdn hop phu gia bién tinh va
¢t soi polypropylen phén tan min, c6 cac tinh ning ndi trdi hon cac loai
bé tong hat min thong thuong, cu thé 1a co cuong do chiu kéo udn tang
cao, kha niang chéng lai cac tai trong dong, ciing nhu kha ning chdng
ntt, chiu nudc va kha nang chdng xam thuc déu rat tét [4], [5], [6], [7].

Vi vay, bé tong chat lugng cao hat min kha thich hop cho viéc xay
dyng cac duong ham tau dién ngdm va cc cong trinh dic biét khac. Dé
danh gia sy truot twong d6i giita 16p bé tong lién két thanh ray voi 16p
nén duong bé tong trong cac duong ham, dic biét 1a cac luc déy truot cua
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tau dién ngﬁm khi bat dau chuyén dong va khi phanh ham tai cac tram
ding. Bai viét d3 xac dinh cuong do khang truot ciia miu bé tong hat
min chét lugng cao méi d6 trén bé mit bé tong cii, theo phwong phap phi
tiéu chuan [1], [4].

2. Vat liéu sir dung

Vit li¢u sur dung dé ché tao bé tong chét luong cao 1a cac nguyén vat
liéu c6 san & trong nude, bao gom:

% Chat két dinh 13 xi ming Pooclang PC 40 But Son, ¢ khéi lugng
riéng 14 3,10 g/cm’;

% Cbt lidu 1a cat vang Song Lo, c6 khdi lwong riéng 1a 2,65 g/em’,
khéi luong thé tich xop 1a 1445 kg/m’;

% Phy gia siéu déo thé hé méi Glenium Ace 388 ciia BASF, c¢6 khéi
luong riéng: 1,1 g/cm3, do pH: 6,0+7,5;

% Phu gia khoang min bao gom Silicaufume ctia Elkem c6 khéi
lugng riéng 1a 2,2 g/cm3 va tro bay nhiét dién Pha Lai, c6 khéi luong riéng
la 2,45 g/cm3;

% C6t soi 1a Polypropylene siéu manh c6 duong kinh 20+50 um va
chidu dai 6 +19 mm, khéi luong riéng 14 0,91 g/cm’.

Silicafume

Hinh 1. Nguyén vét liéu ban dau

3. Cép phdi bé téng va md hinh thye nghiém

Theo [1], [4], md hinh thi nghiém va ciu tao cia mau bé tong xac
dinh cuong d6 khang trugt dugce trinh bay trén Hinh 2 va Hinh 3.

K& hoach thi nghiém dugc thuc hién trén hai hdn hop bé tong co cép
phdi & Bang 1: Bé tong loai 1 - Bé tong hat min thong thudng c6 cuong do
nén ¢ tudi 28 ngay 1a 40 MPa; Bé tong loai 2 - Bé tong hat min thong
thuong c6 cudng do nén & tudi 28 ngay 1a 40 MPa.
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Hinh 3. C4u tao va phan tich luc mau thi nghiém khéang trugt
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Mau bé tong thi nghiém co kich thudc 1a 10x5x5 cm véi goc
nghiéng & mot dau 1a B=23° (tanp=1/2). Hé thdng khung ddy bang thép hinh
dugc gia cong theo dung quy dinh vé kich thuéc, bo phan chinh cua bd
khung ddy nay 1a mét kich thuy lyc véi tai trong 1a 50 kN hodc 160 kN duoc
dat vudng goc voi bé mat cua khung thép va vuéng goc voi bé mat cta vién
mau. Quy trinh ché tao mau thi nghiém nhu sau (Hinh 4).

Bang 1. Thanh phan cip phéi ctia hn hop bé tong thi nghiém [4], [6]

Vat liéu str dung Pon vi | Bé tong loai 1 B¢ tong loai 2

Xi ming Pooclang PC 40 But Son | kg/m’ 522 519
Silicaufume cua Elkem kg/m3 52,2 51,9

Tro bay nhiét dién Pha Lai kg/m’ 314 312

Cat vang Soéng Lo kg/m’ 1283 1256

Cbt soi la polypropylene situmanh | kg/m’ 0 1,25

Phu gia si€u déo thé h¢ méi Glenium 3

Ao 388 I/m 0 7.8
Nude I/m’ 234 168

Tao nham bé mit bé tong cii Dt khudn tac mau Tao hinh méu thi nghiém

Méu thi nghiém khéng truct M thi nghiém bi pha hay

Hinh 4. Quy trinh ché tao mau thi nghiém
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Cudng d6 khang truot ciia mau bé tong dugce tinh theo cong thic:
Rpr=(F.cosp/S). (1)
Trong d6: Rgr- Cudng do khang truot ctia mau thi nghiém, MPa; F — Ngoai
luc déy truot; N; S - Dién tich mau bé tong chiu lyc; mmz; B - Goc nghiéng,
tanp=1/2. Két qua xac dinh cuong d6 khang truot ciia mau bé tong duoc néu
trong Bang 2.

Bang 2. Két qua cudng d6 khang trugt ciia mau bé tong

Tinh chat cta bé tong B¢ tong loai 1| BE tong loai 2
Cu:orng do khang trugt cua bé tong ¢ tudi 14 4,01 725
ngay, MPa
Cu:orng do khang truot cuia bé tong ¢ tudi 28 6.24 11,25
ngay, MPa
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Hinh 5. Cuong do khang trugt ctia mau bé tong thi nghiém

4. Két luan

Tir cac két qua thuc nghiém duoc dua ra trong Bang 2 va Hinh 5, ¢
thé dua ra cac két luan nhu sau:

< MAu bé tong hat min chat luong cao c6 cuong do khang truot t6t
hon 55 % so v6i bé tong hat min thong thuong. Diéu nay ciing phu hop voi
quy luat phat trién cuong do trong bé tong, chung to loai bé tong chét luong
cao ¢ kha nang bam dinh vao cac be mat dat da tét, co thé tao ra cac két
ciu chdng ddng nhét, bén virng va tudi tho cong trinh cao.

«% Hon hop bé tong hat min c6 sir dung phu gia siéu déo Ace 388 két
hop véi silicafume, ciing nhur ¢t soi phan tin min polypropylene, da cai
thién tinh chét, cdu trac va cuong do cua bé tong. Diéu nay duoc giai thich
1a do bé téng chét lwong cao hat min c6 sir dung phu gia siéu déo, di giam
duoc lugng nude nhao tron, taing do dac va do bén cua bé tong.J
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ABSTRACT

Research on sliding resistance strength of new fine-grained high
performance concrete layer with a surface of old concrete
for underground work

Tang Van Lam, Moscow State University of Civil Enggineering (MGSU)
Dao Viet Doan, Ha Noi University of Mining and Geology
Nguyen Quyet Thang, JSC Investment & Development Hanoi Building N°52

This article presents a new experimental method, to determine the
adhesion strength of fine-grained high quality concrete layer freshly poured
on the surface of old concrete in process of construction and repair of
underground. When evaluating the ability work of concrete in underground
rock layers, subjected to complex mechanical forces, special to mention the
sliding resistance stress of metro upon departure and when braking stop
parking at the station. The result of this method showed that fine-grained
high quality concrete capable of skid resistance higher than 55 % compared
with normal fine-grained concrete, do not use additives.
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