NGHIEN ClPU MOT SO CAP PHOI VA CAC TiNH CHAT
CHU YEU CUA BE TONG TU LEN DUNG CAT NGHIEN
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Tom tit: Tinh luu déng, chong phan tang va tach Iép 1a yéu cau cua bé tong tw 1én vi nd khong
nhiing 6 tinh lueu déng cao ma con c6 tinh dinh két tot. Viéc dung cét nghién thay thé cat fir nhién cho
bé tong n6i chung va bé téng ti 1én noi riéng I can thiét vi cét te nhién ngay cang can kiét. Bai bao nay
trinh bay cac ngi dung sau: Phurong phap thi nghiém va nguyén liéu ché tao bé tong tu 1én; thiét ké va
ché pham cia bé téng tir 1én ding cat nghién. Két qua nghién citu, thiét ké diroc ba cdp phoi bé tong tu
lén duing cat nghién véi méc M400, M500 va M600 dam bdo cueong do va tinh cdng tac.

Tur khoa: Bé tong fi 1én; cat nghien; cét s nhién.

1. GIOI THIEU

Bé tong tu lén (Self-Compacting concrete-
SCC) la loai bé tdng ma hdn hgp méi tron xong
cia n6 (hdn hop bé tdng tuoi) c6 kha nang tu
dién day cac khudbn dé hoic cbp pha ké ca
nhitng két cau day dic cot thép ma van dam bao
tinh dong nhat bang chinh trong legng ban than
va d6 chay xog, khong can bat ky mot tac dong
co hoc nao tir bén ngoail. Do SCC khong can
dam ma co thé ty Ién tao hinh, khién cho k¥
thuat thi cong bé tong truyén thong c6 budc
nhay vot vé chat, khong chi thich hop véi yéu
cau ngay cang phtc tap, quy md ngay cang Ion
cua cong trinh bé tong hién dai, ma con cung
cap bao dam ky thuat cho thiét ké két cau bé
tong. Xét vé nguyén liéu, do sir dung phu gia
tinh nang cao va phu gia khoang vat luong tron
I6n, khién cho viéc san xut bé tong véi ty Ié ty
Ié N/CKD va lugng ding xi mang thap tré thanh
hién thuc, tir d6 ndng cao tinh nang co hoc va
tinh bén cua bé tdng sau khi khd cung; Xét vé
thi cong, tng dung ciia SCC khong chi c6 thé
hoa giai nguy co ngay cang thiéu hut doi ngii
cdng nhan lanh nghé, dong thoi ciing cham dit
tiéng 6n do dam, giam bot cuong do lam viéc
ctia cdng nhan, tranh duoc hiém hoa thi cong do
dam khong ki mang dén, giai quyét duoc van dé
tién @6 thi cong, bao dam chat luong cng trinh,
nang cao trinh @6 quan ly thi cong hién dai hoa
va van minh. Do vay, ung dung cua SCC co lgi
ich xa hoi va loi ich kinh té rong rai, né cé thé

112

phat huy tac dung trong mot sb truong hop dic
biét va cong trinh dic biét ma bé tdong pho thong
khong thé thay thé dugc nhu sau?!:

(1) Thi cong bé tong trong diéu kién mat do cot
thép day dac: giao dién dan xen phuc tap, kho sir
dung méy dam, chat leong thi cdng kho bao dam.

(2) Gia cb va sira chita két cau: bé téng do
vach mong hinh thé phuc tap, dong thoi cd cdt
thép, khi thi cong kho cé thé sir dung may dam
ma d& xuat hién, hién tuong rd bé mat.

(3) B& tdng ct thép: bat ké sir dung phuong
phap bom Ién dinh hay la phuong phéap tron dai,
thi viéc tron dao bé téng déu rat kho khan, kho
c6 thé bao dam chat lrong, bé téng khong tron
dao tu dam tinh nang cao c6 thé giai quyét
truong hop nay mot cach c6 hiéu qua.

(4) Be tdng dudi nudc va co thé tich rong:
rat dé xay ra hién twong tron ho va tron qué, dan
dén su ¢c6 vé chat lugng.

(5) Thi cdng cong trinh bé tong ¢ khu dan
cu dong duc, c6 thé giam bst 6 nhidm va tiéng
6n, nang cao tién do thi cong.

Cét nghién tro thanh mot loai cat ding trong
xay dung hién dai, da dugc chinh thic dua vao
tiéu chuan Nha nuéc. Ngudn cat tu nhién 1a c6
hitu han, mang tinh khu vuc, khai théc sé luong
I6n trong thoi gian dai s€ pha hoai méi truong
sinh thai. Do vay, bat luan 1a nhu cau cua phat
trién thi truong hay 1a nhu ciu caa bao vé moi
truong, déu can phai tinh toan dén viéc sir dung
nguon cat nghién. Tir nhitng nam 60 thé ky 20,



trong qua trinh xay dung cia mot s6 cong trinh
tai Trung Quéc d4 bat dau tién hanh nghién ciu
sir dung cat nghiénl®! song da s& don vi xay
dung van con xa la d6i véi céat nghién, dac biét
la cat nghién trong qué trinh san xuat s& khong
tranh khoi san xuét quéa nhiéu bot da, diéu nay
c6 su kh&c biét rd rang vai cat ty nhién. Luong
bot da vbi nay khéng co loi cho bé téng thuong
nhung no lai co loi cho bé téng tu len vi nd co
thé nang cao tinh ning luc hoc cua bé tong, cai
thién tinh cong tac cua bé tong. Viéc ché tao bé
téng tu 1én dung cat nghién chua dugc nghién
ctru, Nén viéc nghién tinh chat va ché phiam cua
bé tong tu 1en dung cat nghién la diéu can thiét,
mang lai loi ich xa hoi va loi ich Kinh té cao.

Duéi day trinh bay mot sb két qua nghién
ctru SCC duoc thyuc hién tai Trung Quéc.

2. PHUONG PHAP THI NGHIEM THANH
PHAN VA PAC TINH CONG TAC CUA BE
TONG TU'LEN

Tinh lru dong, chdng phan tang va tach 16p 1a
yéu cau caa bé téng tu Ién vi nd khong nhiing cd
tinh luu dong cao ma con c6 tinh dinh két t6t?. Vi
tinh cong tac cua bé tong ty 1én dong thoi yéu cau
thoa man ba tinh chat: tinh luu dong, tinh chéng
phan tang va tinh ty dién ddy, nén thé tich chat két
dinh phai dam bao da dé bao boc xung quang tat
ca cac hat cat va da. D6 d6 hugng chét két dinh

Hinh 1. Thi nghiém xac dinh dg chdy x0é ciia
hén hop SCC

2.2. Phwong phap xac dinh kha nang tw
Ién cia hdn hep SCC bang khuén hinh U

dung cho SCC nhiéu hon bé téng thuong.

2.1. Phwong phap xac dinh d¢ lwu dong
(dd chay xoé ) ciia SCC bing rat con

- Phuong phap rut con (Slump Flow Test) dé
thi nghiém xéac dinh do linh dong (d6 chay xo@)
ctia hdn hop SCC nhu sau:

+ Pit nguoc con thir do sut bé tong truyén
thong tai trung tam tim thép phang co kich thudc
1000 x 1000 mm (bé mit tam thép va con d& duoc
lau sach bang gié¢ am). Db hdn hop bé tong tu Ién
vao day cdn chd cho hdn hop tu san bang mit coa
con. Nhe nhang kéo con Ién tir tir theo phuong
thing dung sao cho hdn hop bé tdng chiy déu
khdng bi dut doan xudng tam thép.

+ X&c dinh thoi gian tir llc bat dau rat con
dén khi duwong kinh caa hén hgp SCC trén tim
thép dat dugc 500 mm.

+ Po duong kinh max cia hon hop SCC.

+ Kiém tra xem hdn hop SCC c6 su phan
tang tach nudc hay khong, nhit Ia tai chd ria
mép hdn hop.

- Panh gia do hru dong cua hon hop SCC.

Hon hop SCC dat yéu cau khi: Puong kinh
Max caa hdén hop SCC nam trong khoang 600
dén 800 mm, thoi gian dat dwoc duong kinh D =
500mm sau 3 dén 6 gidy ké tir lc bat dau rat
con; do dong nhat cia hdn hop tét khdng phan
tang, tach nude tai mép ria ngoai caa hdn hop.

Hinh 2. Thi nghiém xac dinh kha nang ty 1€n
ciia hén hop SCC

- Phuong phap nay sir dung khuén hinh chit U
(U - Channel box) dua trén thiét ké cia nguoi
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Nhat. Khudn gdm 2 hop chit nhat ndi vao nhau
thanh hinh U, dwoc phan cach bai cira chan c6 thé
rat ra duoc dé cho hdn hop SCC chay tir hop no
sang hop kia qua cira ¢ cac thanh cdt thép dit
ngay trudc cira, ¢o hai loai két cau thanh cét thép
chuan: loai mot gém 5 thanh cét thép $10 khoang
cach cac thanh 1a 35cm, loai hai gom 3 thanh cbt
thép $13 khoang cach céc thanh la 35cm.

Qua trinh thi nghiém duoc tién hanh nhu sau:

+ Tron hdn hop SCC véi khéi lwong khoang
chueng 20 lit.

+ LAy gi¢ 4m lau sach mat bén trong cua
khudn hop hinh U.

+ Bé khudn thr (U - Channel box) trén nén phang.

+ Kiém tra dé ¢am bao cira chin d& dang mo

+ D6 day hdn hop SCC vao mdt bén hop cua
khuén, dé khoang 1 phit cho hon hop tu dan phang.

+ Nhic ctra chan dé hdn hgp SCC chay ty do
qua khe céc thanh cbt thép (c6 nhiéu loai cot thép
kich thudc céc thanh theo yéu cau thiét ké cia hon
hop SCC) vao phan khudn hop bén canh.

+ Khi hdn hop bé tdng ngirng chay, do chiéu
cao caa hdn hop bé tdng chiy sang.

- Banh gia kha nang tu Ién cta hdn hop SCC.

Hon hop SCC dat yéu cau vé kha nang tu 1én
khi: Chiéu cao dién day lon hon 320mm.

3. NGUYEN LIEU CHE TAO BE TONG
TU LEN

Trong nghién cau nay, dung xi mang
Portland P.I1152.5, ¢6 cuong d6 nén R; =
49,7MPa va Ryg = 60,1MPa.

3.2. Bét di VOi

Bot da voi co trong lwong riéng 27200/m*, do
am 0,25%.

3.3. Cét ligu nhé

Cbt liéu nho la cat nghién, c6 modun do lén
Mg = 2,58.

3.4. Cét liéu lon

Cét ligu 16n 12 d4 dam Dpax = 20mm khai
thac tai mo Huyén Vi, da 5 x 10 mm va 10 x
20mm véi ty 18 4:6.

3.5. Phu gia siéu déo

Str dung phu gia siéu déo va phu gia bot khi
do cdng ty trach nhiém hitu han vat liéu méi
Bote-Giang T6-Trung Qudc san Xuat.

4. Két qua nghién ciru va thao luan.

Dua vao quy trinh ky thuat ang dung bé
téng tu 1en cua Trung Qubc CECS203: 2006
tién hanh thiét k& cdp phéi SCC®. Trong qua
trinh thi nghiém, tng ham leong bot (gdm xi
mang Portland phu gia khoang va bot da voi)
thay ddi trong pham vi 513 + 660 kg/m®. Ty 1¢
N/CKD thay d6i trong pham vi 0,25 + 0,35.

4.1. Thanh phdan cdp phoi.

Thanh phan cap phéi bé tong ty I&n duoc néu

3.1. Xi mdang trong bang 1.
Bing 1. Thanh phin cip phéi bé tong tw 1én kg/m®
Thanh phan cép phéi (kg/m®)
Vit liegu | N/CKD | Bot da(% i i
S ot daCh) >V(I Tro bay | Nudc Cat ba Ph N g!a
mang siéu déo
CP1 0,35 18 221 292 180 632 930 7,18
CP2 0,30 12 270 243 154 711 930 7,57
CP3 0,25 12 375 138 128 799 935 9,23

4.2. Tinh cbng tac va cuwong do.

Tinh cdng tac va cuong do caa SCC duoc néu trong bang 2
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Bdng 2. Tinh cdng tac va cuong dé cua SCC

M D6 chay xbe (mm) Chiéu C?.O chay qua khuén | Cudng do nén (KG/cm?)
hinh U (mm) R7 R28
___________ ch ) 660 ) 80 | 3634 | 4752
___________ ce | w0 ] 30 | 605 | 6836
CP3 705 310 59,68 75,84

Nhin vao bang 2 c6 thé thiy ba cip phdi déu
dam bao tinh cdng tac vé& do chay xoe va chiéu
cao chay qua khuén hinh U. Cuong d6 nén ¢ ngay
tudi 28 cia CP1 dat dugc mac 400, CP2 dat méc
500 va cua CP3 dat mac 600. Cuong d6 nén cua
SCC ting khi ham leong xi ming tang, diéu nay
dung vé6i quy luat cua bé tdng pho thong.

4.3. Anh hwéng cia bt da dén cuwong dd
nén va tinh co ngét caa SCC.

Trong pham vi nghién ctu tac gia chon ty 1€
phan tram bot da pha tron 1a 0%, 12%, 18% va
24%, sau d6 lam thi nghiém kiém tra tinh cong
tac, cuong do nén va tinh co ngét ciaa SCC. Qua
két qua thi nghiém phan tinh danh gia anh

huong cua bot da dén cuong do nén va tinh co
ngdt cia SCC. Két qua thi nghiém anh huéng
cua bot da voi dén cuong d6 nén va tinh cong
tac ctia SCC duoc néu trong bang 3.

Nhin vao két qua bang 3 c6 thé thiy ty 18 bot
da pha tron 18% cho tinh cbng tac va cuong do
nén cua SCC tét nhat. Ty 1é bot d4 pha tron 12%
cudng do nén & ngay tudi 28 tang 7%, ty & bot
da pha tron 18% cuong do nén ¢ ngay tudi 28
tang 14% nhung ty I¢ bt da pha tron tang 1én
24% cuong do nén & ngay tudi 28 lai chi tang
4%, diéu nay ching té néu ty Ié bot da tang qué
gi6i han thi cuong d6 cua SCC sé giam diéu nay
dang véi quy luat caa bé tdng phd thong..

Bing 3. Két qua thi nghiém cuong dg nén va tinh cong tac ciia SCC

. Tinh cong tac (mm) Cuong do nén (KG/cm?)
Mau Mac B((';C;a s chiv x¢ Chiéu cao chay qua R7 R28
©) | DOChayXoe | 6n hinh U
AM400x0 0 560 270 352,8 4554
Awmaooxiz | M400 12 575 290 363,6 488,6
AMaoox18 18 620 320 378,5 517,6
AMa00x24 24 605 300 363,4 475,2

Két qua thi nghiém anh huong cia bot da voi
dén tinh co ng6t cia SCC dugc néu trong hinh 3.
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Hinh 3 Anh huong ciia bot da dén co ng6t ciia SCC

Nhin vao hinh 3 c6 thé thiy két qua tu co cia
bé tbng tng vai ty 1€ bot da pha tron. Vai thoi
gian tir 0 dén 14 ngay tudi bé téng co ty I& bot
da pha tron 24% cho két qua ty co nho nhét sau
dén bé tdng c6 ty Ié bot da pha tron 12% va bé
tong cé ty I¢ bot da pha tron 18% cd do tu co
gan véi bé tong khdng tron bot da. Sau 28 ngay
tudi tu co cua bé tdng khdng pha bot da giam
xudng nhé nhat, tw co cua bé tdng tron 24% bot
da tang 1én lon nhét, sau dén bé tdng tron 18%
bot da va cudi cung 1a bé téng tron 12% bot da,
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diéu nay chirng to tir bién cua bot da du trong b8  nghién thay cét ty nhién véi mac thiét ké 1a 400,
tong Xxuat hién, tuy nhién véi ty 16 bot da pha 500 va 600.

tron 1a 18% do ty co van dam bao pham vi cho - Xét anh huong cua bot da dén tinh cong tac
phép. va cuong do cua SCC tim ra duogc ty 1€ bot da
5. KET LUAN pha tron t nhat 1a 18%.
- Gigi thiéu phuong phap thi nghiém tinh - Xét anh huéng cua bot da dén tinh co ngot

cong tac cua bé tong tu 1én. Thiét ké duoc ba  cua SCC.
cap phdi bé tong tu 1én dung hoan toan cat
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Abstract
RESEARCH ON SOME GRANDES AND ESSENTIAL PROPERTIES OF SELF-
COMPACTING CONCRETE WITH ARTIFICIAL SAND

Flow ability, passing ability and anti-segregating are required by the Self-Compacting concrete
(SCC) because it has not only high flow ability but also good consistency. Substituting artificial
sand for natural sand in concrete and self-compacting concrete is very necessary as natureal sand
become fewer every passing day. This paper presents the following items: Method of tests and raw
materials for making self compacting concrete; mix design and performance of self compacting
concrete with artificial sand. Results of research are three grades of self-compacting concrete with
artificial sand aggregates designed and experimented strength from M400, M500 and M600.

Key words: Self-compacting concrete; artificial sand; natural sand.
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