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KHA NANG UNG DUNG CONG NGHE PAP PA PO
CHEN VUA BE TONG TU LEN TAI VIET NAM
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Tém tat:Cdc cong nghé mdi xdy dung ddp dwoc dp dung tai Viét Nam ngay cang rong rai. Tai
nhiéu quéc gia, bé tong tw len (SCC) da dweoc dp dung trong xdy dwng nhiéu logi céng trinh va
cho két qua rat tot. Pdp bé tong don dda héc la mot cong nghé méi trong xdy dwng dép, dwoc goi
la cong nghé don da hoc bé tong tw len (Rock — filled concrete hay RFC). Loai ddp nay da dwoc
nghién ciru va xdy dwng nhiéu & Trung Quéc. Thong qua mot s6 phdn tich vé cdc thi nghiém
kiém tra doi véi hon hop RFC dé c¢6 nhitng nghién ciru chuyén sdu vé cong nghé méi trong xdy
dung ddp, dé cdc itng dung ciia cong nghé da do chén vira bé téng tw len RFC som dwoc thue
hién trong xdy dung cdc cong trinh ddp tai Viét Nam.

Tir khéa: Bé tong tw lén, da do bé tong ti lén, ddp dd do bé téng tw len, déc tinh co Iy ciia dd dé
bé tong tw len

Summary: The new technology of dam construction is being applied in Vietham more and more
widely. In many countries, self — compacting concrete (SCC) has been applied in the
construction of many type of buiding and have many good results. Research and application of
SCC with rock for dam is a new idear. Dozens of RFC dam have been built in China. The
research focus on mechanical properties and thermal-physical properties of RFC. Through some
analysis of rock — filled concrete (RFC) test experiments for in — depth studies on new
technology in dam construction, so that RFC applications are soon as practiced in dam
construction in VietNam.

Keyword:Self — compacting concrete (SCC), Rock — filled concrete (RFC), RFC dam,
Properties of RFC

1. PAT VAN PE gia trong nude nghién cru, tim hiéu. Hién nay,
mot cong nghé thi cong dap mai, 1a sy ké hop
gitra thi cong d6 da hoc va bé tong tu 1én da bét
dau duoc nghi t61 tai Viét Nam. Chung t6i,
nhom téc gia di co nhitng nghién ctru ban dau
vé su lam viéc va kha nang ing dung cta cong
ngh¢ mdinay trong thi cong dap.

Nhiéu nam tr¢ lai ddy, cong nghé méi vé xay
dung dép cua thé gigi da duogc ung dung vao
Viét Nam, trong d6 nhiéu cong nghé di duoc
ap dung rong rai trong nganh Nong nghiép va
PTNT ciing nhu trong xay dung cong trinh
Thuy dién thuoc B Cong thuong nhu cong
nghé bé téng dam lan, cong nghé bé tong ty 1.1 Lich sir ra doi bé tong tw Ién

lén, cong nghé da do chong tham ban mat bé s (500 1y lén (SCC) 12 hdn hop bé tong tu
tong Cac congnghé nay da dugc nhicu chuyén chay va dién day cac vi tri tréng trong pham vi
van khuon va dugc nén chat dudi tac dungcia
Ngay nhan bai: 02/5/2018 trong lugng ban than dé tao thanh mot thé

Ngay thong qua phan bién: 25/6/2018 A £ FO
Ngiy duyét dang: 28/6/2018 dong nhat cho két cau [2].
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Lich str va su phat trién cia bé tong tu lén
(SCC) ¢6 thé duoc chia thanh hai giai doan
quan trong sy phat trién ban dau cua nd &
Nhat Ban vao cudi nhitng nam 1980 va tiép
tuc duoc biét dén ¢ chau Au, tu Thuy Dién
cudi nhirng nam 1990. Sau Thuy Dién, cac
quéc gia chau Au khéc ciing bat dau nghién
ctru va 4p dung thi cong xay dung loai hinh
cong nghé méi nay nhu cic qudc gia ving
Scandinavia, Phap, Ha Lan, Btrc, Anh, M¥ ...

12 Ungdung ciia bé tong tirlén trong xdy dung

Cong nghé bé téng tu 1én phiét trién va duoc
ung dung rong rai, c6 thé ké dén nhiing cong
trinh dac thu & mét vai quoc gia nhu sau [3, 4]:

Thap Trump & Chicago 1a mdt cong trinh su
dung nhiéu bé tong tu I1én. Cong trinh bé téng
cbt thép 92 tang nay yéu cau khoang 35000 m’
bé tong SCC dic tai chd, lién tuc trong 22 gio
dé xay dunghoan thién phan méng Pay 1a dot
db bé tong tu lén lon nhét dugc ghinhan & Bic
My§. Nam 2004, cau Skyline & Omaha, Neb.,
d3 hoan thanh. San cua ciy cau nay hoan toan
duoc do bé tong tu lén. Ngoai ra cac trung tim
thuong mai 16n & New Yord khi xay dung
cling st dung phan 16n bé tong SCC.

Burj Dubai (Burj Khalifa) 13 tdoa nha cao nhat
thé gidi. SCC da duoc sir dung trong toan bd
két cau cia cong trinh va tién hanh bom bé
tong tir dudi 1én hét tang 166. Po chay xoe cia
bé tong theo thiét ké tir (610 - 710) mm.

Toa nha Trung tAm truyén hinh Bic Kinh,
duoc hoan thanh vao nam 2005, SCC dwgc do
vao cac Oong thép rong dé tao ra hé két cau
vitng chic. Phuong phap ndy dwoc goi 1a ky
thuat cot ng thép nhoi bé tong (CFT). Bé tong
SCC dugc thiét ké v6i do chay xoe 1a 710 mm
va cuong do 28 ngay 1a 96 M Pa. Toan by cong
trinh sir dung khoang 3000 m’ SCC. Toa nha
cao 239 m, véi 44 tang duoc st dung dé to
chirc Thé van hoi Olympic 2008.

V61 du an cai tao hé théng co s& ha téng
duong b ndéi Pong va Tay Stockhom. Du an

tri gia 800 triéu d6 la M¥ 1a du an c6 tong muc
dau tu 16n nhit & Thyy Pién luc bdy gio. Du
an bao gdbm 6 km dudng cao toc bon lan xe va
cau, 16 km dudng him trong d4 c6 16p 16t bé
tong va cac burc tuong chan dat. SCC dugc sir
dung tai cac vi tri khac nhau cua du an voi
tdng sb 15.000 m’.

O Neuchatel, Thuy Si, san van dong bong da
La Maladiere dugc hoan thanh véi khodng
60.000 m> SCC trong 10 thang. B3 chay xoe
theo yéu cau 1a 650 mm, cudng do nén 28
ngay la 44 MPa. Sau khi cong trinh hoan thanh
vao nam 2007, co mot san van dong bong da
voi 11.500 cho ngdi, mot trung tAm mua sim
v6i 25.000 m” va mot bai @ xe 930 chd.

Cau Kaikyo tai Nhat Ban 1a cdy cdu treo dai
nhit thé gioi. N6 dai 1991 m. Bé tong SCC
duogc st dung duc tai chd cac cic neo. Bé‘mg
cach str dung SCC, du an hai nam rudi da vuot
tién do con 2 nam. Cay cau chiu dugce don g dat
8,5 do Richter va gi6 1én té1 280 km/h.

Tai Viét Nam, mot sé cong trinh thiy loi da
ung dung cong nghé SCC nhu dép tran thanh
mong dang piano, 16 sa sau cta nha may thay
dién, tudng hudng dong, cong ngin tridu ...,
khi sir dung loai bé tong SCC nay chung déu
c6 dac diém:

- Thi cong nhanh: So voi dap bé tong thuong,
dap RCC dugc thi cong voi téc d6 cao hon do
¢ thé dung bang tai dé van chuyén bé tong,
ding may i dé san gat, may Iu rung ¢é dam
Ién va it phai chd khéi d6 ha nhiét.

- Gi4 thanh ha: Theo céc tinh toan tong ké tur
cac cong trinh da xdy dung trén thé gidi, gia
thanh d& RCC ré hon so véi dp bé tong thi
cong bang cong nghé truyén thong tir 25% dén
40%. Viéc ha gia thanh dat duoc 1a do giam
dugc chi phi cdp pha, luong xi mang it, toc do
nhanh, khong phai xir Iy khe thi cong, giam chi
phi khdng ché nhiét d6 trong bé tong, giam chi
phi cho cong tac van chuyén, d6, dim bé tong.

Qua mdt vai thi du trén c6 thé thy bé tong tu
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Ién duoc Gng dung vao hau hét cc loai hinh
cong trinh xdy dyng, mang lai hiéu qua kinh té
cao cho cac du an vé xdy dung dan dung, giao
thong, thuy loi. Tuy nhién, cong nghé thi cong
SCC khi ap dung cho cac dap bé tong khdilén
thi lai boc 16 mot s6 nhuc diém nhu:

- Khaning co ngét 1on nén néu thi cdng sau moi
16p do can tién hanh bu bé tong, xr Iy mit tiép
giap céc vitrikhe thi cong, phirc tap, ton kém.

- Luong nhiét thuy hoa trong khdi bé téng
16n do bé tong SCC phai st dung lugng lon xi
mang va phu gia, tang luong phat thai khi CO,
ra moi trudng, giy 6 nhiém moi truong,

Boi vdy van dé dat ra 1a nghién ctru mot loai
vat liéu két hop méi dé vira phat huy duoc cac
wu diém cia bé tong SCC vura han ché dugc
nhugc diém ciia ching, dung trong xay dung
dap khoi 16n 13 mot bai toan.

2. CONG NGHE XAY DUNG PAP PA PO
BE TONG TU LEN

Do dic diém caa SCC phai st dung mot luong
16n xi ming, luwong nhiét toa ra trong khoi bé
tong trong qué trinh hydrat héa 16n. Nhiing
diéu nay dan dén chi phi cao, tac dong moi
treong dang ké va kho kiém soat nhiét do nén
cac cong trinh bé tong 1on 1a cac du an thuy lgi
nhu xay dung dap trong luc, dap tran chua
dugc ingdung.

Nam 2003, tai truong dai hoc Thanh Hoa,
Trung Qudc, cic nha nghién ctru, cic chuyén
gia vé vat lidu va cac ki su da thor nghiém va
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thi cong thanh cong mot congnghé méi. Bo la
cong nghé thi cong dap da d6 chén vira bé tong
ty lén (RFCD). Cong nghé nay da gop phan
giam luong phat thai nhiét ra moi truong va
khéng ché dwoc nhiét d6 cua toan khdi cong
trinh, déng thoi ha gia thanh xdy dung va chat
lwrong cong trinh van duoc dam bao.

Ta biét gitra cac 10p d4 sau khi dwroc dam chat
van khong tranh khoi con cac 16 rong, Viéc s
dung bé tong tu len SCC dd vao khdi da, dam
bao cho khdi da va bé tong SCC sau khi do tro
thanh mot khéi hoan chinh, dic chic va co
cuong do cao. Congnghé RFC dya trén tinh ty
dam nén caua SCC, bé téng SCC chay vao moi
khoang tréng caa khdi d4 va céc vi tri cong
cia cong trinh hoan toan bang trong luong
riéng va khong can dam rung. Piéu nay doi hoi
SCC c6 tinh luu dong cao. Viéc san xuit SCC
v6i kha ning lam viéc téi wu nhu vay doi hoi
ty 1& pha tron hon hop SCC mot cach thich
hop. Véi hon 100 dy an xay dung dapRFC tai
Trung Qudc tir ndm 2005 dén nay véi chiéu
cao 16n hon 15m, bé tong RCC chi chiém tur
40% - 45% khdi lwong va luong xi mang ciing
giam di dang ké trong khéi dap [2]. Mt khac,
RFC la mot vat liéu hai thanh phén duoc tao
thanh thé théng nhat tir da va SCC, va do do,
cac tinh chét chung cia RFC can phai nghién
cru su nhu do dién day, do tham nuwdc, cac
tinh chat co hoc ... Mot sb cong trinh dap da
duoc xay dyng tai Trung Qudc nhitng nim qua
(Bang2.1):

Bang 2.1 Pap da do chén bé tong tw Ién

b Ten dap Chl(iﬁ)cao Rggilllgooglngf) ghhéi? c%ﬁl; hgﬁl til;r?h
1 Thanh Va 42.3 39.8 4/2009 11/2012
2 | ChangHang 26.5 17.3 7/2010 3/2011
3 | Dong Théng 33.0 8.4 9/2011 1022012
4 | Nahe —1I 46.0 27.2 8/2012 1/2013
5 Pula 44.0 47.7 11/2012 12/2013
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TT)  Tendap Chl(?l)cao - 2?1?005111%3) 131?0? cong hTo};? thinh
6 | Sagu 443 26.9 12/2012 5/2014
7 | QingPing 38.0 13.9 12/2013 112016
8 | Maopo 45.0 60.0 10/2016 Dang thi cong
9 | Baijia 69.0 92.2 01/2013 4/2016
10 | Goujiang 41.0 27.0 3/2017 Pang thi cong

1.3 Thi nghiém kiém tra kha ning lap day
ciia SCC trong khoi da

Cong nghé RFC la su két hop giita da hoc va
bé tong SCC dé tao thanh mot thé thong nht.
Vé6i muc tiéu do, sau khi d6 da hoc sé tién
hanh bom SCC vao khi da dé kiém tra su 1ap
day ciia chung, Ngudi ta tién hanh thi nghiém
bang cach tién hanh tao khuon cho khdi RFC
c6 kich thude 50 x 50 x200 (cm), sir dung da
hoc va bé téong SCC véi khdi lwgng xac dinh
sao cho tong khéi Iuwong da hoc va bé tong

SCC 1a 100%. P6 da hoc vao khuodn trude,
sau d6 tién hanh bom SCC. Quan sat mau
kiém tra dé danh gid muc do dién day cua
SCC trong khéi d4. Sau d6 kiém tra pha hay
dé thdy duoc sy dong nhat cia khdi da va
SCC [5] (Hinh 2.1).

Theo cac két qua thi nghiém nhu bang 2.2,
khi str dung RFC thi ty 1& 16 rong ctia hdn hop
sau khi dong cung cling tuong tu nhu RCC,
khé nhd [3].

Bing 2.2 P§ rdng ciia RFC sau khi cimg héa

Tén dap Ty 1€ da (%) Ty 1€ bé tong RCC (%) D6 rong
Baoquan 53.20 42.80 4.00
Qingyu 54.10 44.80 1.00
Shilon ggou 50.00 47.30 2.70
Changkeng I11 55.50 43.50 1.00
Son gxi 50.81 46.66 2.53

D4 hic d vao khubn

RFC sau khi hoan thanh

Bom SCC vao khudn

Bé& m&t sau pha hay

Hinh 2.1 Thi nghiém kiém tra kha nang lap day ciia SCC
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Vi chiéu day mdi 16p do thyc té tir 1,5 m dén
2,5m, véi lugng bé tong SCC chiém tir 40% -
50% hdn hop RFC thi né hoan toan lap day
cac 16 rong giita cac vién da, tao su déng nhét
trong hdon hop RFC. Va lugng xi ming s
dung ciing s& giam di dang ké so v4i bé tong
truyén théng cing d6 vao kich thuéc khoanh
d6 nhu vy .

1.4 Thi nghiém kiém tra cwong dd chiu nén
Tién hanh 1am cac mAu thi nghiém véi bé tong
SCC va RFC nhu sau:

- Khdi SCC tién hanh dic cdc mau véi kich
thudc mau 15 x 15 x15 (cm)

- Khbi RFC dwoctién hanh ldy t6 mautir mau thi
nghiém 16n duroc tuan tyr tién hanh gdm: Chuan bi
van khudn c6 kich thude 100 x 180 x 200 (cm),

GV CONG NGHE |
tién hanh d6 cac 16p RFC dau tién oo chiéu day 16p
d6 1260 (cm). Sau khi d6 16p thir nhét 1 giorthitién
hanh d6 16p thir 2. Khi hoan thanh xong 2 16p d6
thi thdo van khudén va bdo dudng tudi nude cho
khéi RFC vira d6. Sau 3 ngdy tién hanh lip van
khuon lai va d6 16p trén ciing, lic nay giira 2 16p
d6 thir 2 va 3 da hinh thanh khe lanh trong thi
cong, Sau khi khdi bé tong RFC cing hoa, tién
hanh khoan mau thi nghiém tai I6p trén cing véi
kich thwéc mau 15 x 15 x30.

Sau khi lay du cac tdo mau ciia RFC va SCC thi
tién hanh thi nghiém nén kiém tra cuong do bé
tong (Hinh 2.2).

Céc két qua nghién ctru ciing cho thdy cuodng
dd chiu nén cua RFC 16n hon bé tong SCC tur
(1,21-2,03) 1an, tuy vao thoi gian nén mau.

Béang 2.3 Cudng do chiu nén ciia RFC va SCC

Tén dap Loaibétong |Macbétong |Thoigan (ngay) [Cuongdd nén (MPa)
Changkeng III IS{(ljg M20 >90 ;?g
Shaping IT lggg M20 45 ;3;
Shankou Is{gg M15 45 ;;;
Wudongde ggg M15 28 ;ig

Hinh 2.2 Ché tao RFC va ldy mdu thi nghiém
kiém tra cwong dp RFC

1.5 Thi nghiém kiém tra cudng d chiu kéo

Tién hanh khoan cit mau co kich thudc 15 x

15 x15 (cm) tir 2 vi tri ciia khdi RFC. Mot 1a
& vi tri co chira khe lanh, mot vi tri bét ky
trong khéi RFC. Sau d6 tién hanh kiém tra
cuong do chiu kéo ctia mau. Tién hanh so
sanh véi thi nghiém kiém tra cudong do chiu
nén dé két luan.

1.6 Thi nghi¢m kiém tra d9 thaim nudéc

Kiém tra kha ning chéng thdm cia bé tong
RFC 1a mgt yéu cau quan trong vi muc dich
clia nghién ciru 1a st dung RFC dé xay dung
cac cong trinh thuy cong khdi lugng 16n. Tién
hanh liy mau thi nghiém dang hinh chép cut
voi duong kinh 1an lwot 14 17,5 cm, 18,5 cm va
chiéu cao 15 cm (trong truong hgp mau kho
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1am thi ¢6 thé ldy miu c6 kich thude 15 x 15 x
30 rdi ché tac lai). Mau kiém tra tinh thdm
nudc cling duge 1dy tai cac vi tri bat loi coa
khéi RFC (vi tri khe nhiét va khe lanh) dé xac
dinh chinh xic mirc d6 chéng thim cia RFC
(Hinh 2.3). Céc két qua nghién ctru cling chi ra
kha niang chiu thdm cua RFC kha t6t, nam
trong giéi han tiéu chuin thdm nudc cua bé
tong thiy cong W2 dén W12.

Vira SCC
pht ngoai

MEu RFC

Dt thanh kich thwéc tiéu chudn

M3u cdt tir RFC
M3u dura vao thi nghigm thdm

Hinh 2.3 Thi nghiém kiém tra do tham nuwéc

3. KET LUAN

3.1 Tir cac nghién ctru 1y thuyét

Céc nghién ciru da dugc tién hanh tai Trung
Qudc vé thi cong dap da db bé tong tu 1én, cho
dén nay di co khoang 100 con ddp da va dang
duoc xay dyng bang phurong phéap nay.

- Cac thi nghiém trong cac bao céo cling chi ra
rang bé tong SCC ¢6 kha nang lién két rét tét voi
da hoc dé tao thanh mét khéi hoan chinh, virng
chic. Sir dung két hop bé tong SCC d6n da hoc
lam giam khdi lwong bé téng, twong tmg voi
viéc giam lvong dung xi ming dang ké cho cong
trinh. Qua trinh ndy ciing giam dang ké luong
nhiét thiy hoa va luong CO, ra moi trwong.

- Mic du lwong d4 st dung nhiéu hon d4 xay
nhung lai tiét kiém duoc nhén con gso voi bé
tong thong thuong, gidm chi phi cho cong
trinh do bé tong SCC c6 dd linh dong cao, tu
dién ddy vao cac vi tri rdng cua khoanh d6
cong trinh.

- Céc thi nghiém kiém tra dac tinh co Iy cta
vat liéu va hon hop da va bé tong SCC trong
cac cong trinh ddp da xdy dung dat duogc nhu
yéu cau k¥ thuét cua tiéu chuan TCVN 8218-
2009 “Bé tong thiy cong— yéu cau ki thuat”.
3.2 Cac nghién ciru vé quy trinh céng nghé
thi cong

Tai Viét Nam, trit lwong da khai thac tir ngudn
van rit phong pht (Hinh 3.1). Pa la vat liéu
dia phuong, khai thac va su dung ngay tai
nguodn. Céc dic tinh co Iy ciia da déu dam bao.
Duya vao nang luc thi cong cua nha thu va cac
diéu kién hién truong thi hoan toan co thé tan
dung cac khdi d¢4 hoc co duongkinh 16n.

DA e . . :
_t'u_-\ e S

Hinh 3.1 Pa khai thac tai huyén Than Uyén - tinh Lai Chdu
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Bé tong tu 1én dwoc san xudt ngay tai cong
truong tu cac tram tron, van chuyén VOl cac
quing duongngan. Tuy dic diém cua loai hinh
cong trinh ma SCC c6 thé thiét ké d chay xoe
tir 550 — 850 mm.

Véi quy trinh thi cong gdm lip dung van
khuon cho cong trinh (hodc c6 thé xdy tudng

Lap d3y khoang tréng va

dung 18p van khudn d8 vao khoanh da

[ KHOAHOC
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da xung quanh) d6 da hoc vao va bom hdn hop
bé téng SCC vao. Khdi do cua dap da do bé
tong tu 1én theo khuyén céo c6 chiéu cao mdi
16p d6 khong vuot qua 150 cm, thoi gian thi
cong tbi da cho mot 1op d6 14 4 gio. Qua trinh
thi cong khdi dép thuc hién theo phurong phap
tuan tu [1] (Hinh 3.2).

Hoan thién bé& mat
mdt lép RFC

Lép tigp theo

Hinh 3.2 Quy trinh thi cong ddp dd dé bé tong tir lén

Céc k¥ thuat thi congdon gian, ngudn vat liéu
phong phu, kha nang giam gid thanh so véi bé
tong trong luc truyén thong, thoi gian thi cong
nhanh va ¢ thé khdng ché nhiét trong khdi bé

TAI LIEU THAM KHAO

tong, co thé tin tuong rang cong nghé thi cong
da d6 bé tong tu 1én 1 hoan toan 4p dung duoc
cho céc cong trinh thuy tai Viét Nam, dac biét
la cong trinh dap vira.
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