THANH TUU VE PAP BE TONG BAM LAN
VA KIEN NGH| AP DUNG & NUGC TA

TS. NGUYEN NHU OANH
B mon VLXD - Truong Pai hoc Thuy Loi

Tom tit: Bé téng dam lian (Roller Compacted Concrete -

RCC) la mot loai bé tong kho, duoc thi

cong theo phirong phdp dam ldn rung lén chdt. Ngodi nhitng tinh chdt nhw bé tong théng thirong,

RCC con co cac thuoc tinh riéng khac.

Hién nay trén thé giéi, dap bé tong dam lin
ngay cang dugc st dung nhidu. Ky thuat xay
dung dap bé tong dam lan d dat duoc thanh tuyu
16n nhu 1la My, Nhat, Trung Quéc, Brasil, v.v.....

Cac khé khan vé thiét ké, vat lieu BTDL,
cong nghé thi cong, kiém soat chat lugng ... Dén
nay da dugc giai quyét va dat nhiéu thanh tuu
16n. Bai bao nay gidi thiéu so luge su phat trién
BTDL trén thé gidi va Viét Nam, mot s6 két qua
nghién ctru vé st dung vat lidu, cap phdi cho
BTDDL... cia mot sé nuge. Tir d0, tic gia kién
nghi ap dung d6i voi xay dung dap bé tong dam
lan ¢ Viét Nam.

1. So lwoc sy phét trién cia bé tong dam lin

Nim 1961-1962 ¢ Pai Loan -Trung Qudc di
thi cong tudng tdm cua dap Thach Moén bang
BTDL, str dung cbt lidu cép phéi lién tuc, co
duong kinh 16n nhat cbt liéu 1a 76mm. Luong
ding chét két dinh 1 107kg/m®, d6 day mot 16p
d6 1a 30cm.

Nam 1961-1964, Italia da xay dung thanh
cong dap Alpe Gera bang bé tong khd, nghéo
chit két dinh voi d6 day mbi 16p d6 1a 70cm.

Nam 1970, tai My, hdi nghi “ Thi cong dap
bé tong véi toc d6 nhanh”, Asilomar nguoi
Italia dd dé xuat st dung bé tong kho, nghéo dé
thi cong dap.

Sau d6 trong bai béo ciia Jerome Raphael vé
“Dap trong lyc téi wu” da dé xuat dung bién
phap thi cong déap dat da dé thi cong bé tong
khéi 16n v6i bé tong khod co cip ph01 cot liéu
lién tyc va dung may dam rung dé lén chit bé
tong.

Nam 1972, Tai hoi nghi “Thi cong kinh té
dap bé tong” trong bai bao cua Robert W.
Canon nguoi My vé “ Dung phuong phap d¢am

dat dé xay dung dap bé tong”, phat trién y tuong
cua Raphael, hinh thanh 1én khai niém dau tién
vé “ Bé tong dam lan - RCC”.

Ciing nam 1972-1973 cling tai My, dap Tims
Ford, dap Jackson Dam va dap Lost Creek Dam
da tién hanh thi nghiém hién truong vé bé tong
dam lan.

Nam 1973, tai hoi nghi Qudc té vé dap lon
lan thi 11, A.LB Moffat ngudi Anh di c6 bai
b4o viét vé “Nghién ciru bé tong khd, nghéo
thich hop dé thi cong dap bé tong trong luc”.

Nam 1974, Nhat Ban da xay dung ké hoach
“Nghién ctru hop 1y dap bé tong”, bat dau tién
hanh nghién ctru mot cach hé thong vé Bé tong
dam lan, da dé ra phuong phap thi cong mai dép
bé tong. Nam 1976, di tién hanh thi nghiém
hién truong dip dé quai thuwong luu dap
Shimajigawa. Nam 1978, than dap Shimajigawa
da st dung bé tong dam lan dau tién. Nhat Ban
1a nudc c6 toc dd phat trién dap Bé tong dam lan
rat nhanh, tinh dén nam 1992, Nhat Ban di xay
dung thanh cong 30 ddp bang Bé tong dam lin.
Phuong phép thi cong dap bé tong dam lin cia
Nhat Ban goi 1a RCD (Roller Compacted Dam).

Nam 1975, Vién Nghién ctru khoa hoc Thuy
cong Lién X6 (cii) da bat dau nghién ciru sir
dung bé tong nghéo xi mang dé xdy dung dap bé
tong trong lyc. Nam 1978, da bét dau trién khai
ké hoach nghién ctru tong hop thi nghiém cho
dap bé tong dam lan. Nam 1979-1980, mot b
phan cong trinh Curpxai Hydaulic Electric
Staition di sir dung bé tong dim lian. Pén nim
1984, Lién Xo6 da chinh thtc st dung bé tong
dam lian dé xdy dung cac nha may Thuy dién
Tashkumr, Bureixo va Cuvinsc, v.v...

Tai Trung Quéc, nam 1978 di bat dau tién
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hanh nghién ctu x4y dung dap bang BTPL,
nim 1979, bt dau thi nghiém trong phong.
Nam 1980-1981, Tai tinh T Xuyén, duong bé
tong ctia nha may thuy dién Long Nhai d3 tién
hanh thi nghiém Bé tong ddm lin tai hién
truong. Nam 1983, tai Ha Mon tinh Phuc Kién
da tién hanh thi nghiém hién truong BTDL, Vit
liéu cung cdp cho dap Cat Khé Khau, luong
dung tro bay trong chat két dinh 1én t&i 50%.
Tinh déng déu, do chat va cuong do cua bé tong
dam lin dd dat yéu cau. Nam 1984-1985, Bé
tong dam lan d3 chinh thic dugc dung dé xay
dung dé quai va tuong ctra ldy nudc cta nha
may thay dién Cat Khé Khau.

Tai Trung Quéc, dap dau tién bﬁng BTDL da
xdy dung thanh coéng la dap Khang Khau tai
huyén Dai Dién tinh Phiic Kién, chi trong vong
6 thang da thi cong xong toan bo dap vao thang
5 nam 1985.

Tinh cho dén ndm 2005, toan thé gi6i da va
dang xay dung tong cong la 278 dap BTPL,
trong d6 c6 184 dap da xay dung xong va 94

dap dang thi cong (xem biéu dé 1.1). Tt biéu dd
1.1 ta thdy tai Chau A c6 156 dap BTPL di va
dang thi cong, Chau Au la 36 dap, Bic My 1a 40
dap, Trung va Nam My la 38 dap, Chau Phi co
26 dap va Chau bai Duong chi ¢6 10 dap. (Xem
biéu do 1.1 va 1.2).

2. Cac Quadc gia din dau vé xay dung dap
Bé tong dim Lin

Giira nhitng nim 80 cua thé ky thir 20, trén
toan thé gidi méi chi xay dung dugc 15 dap
bing BTPL, chi yéu phin bd & cic nude nhu
Trung Qudc, Nhat Ban, My, Ty Ban Nha,
Brazil, Nam Phi va Uc.

Tinh dén cubi nam 2001, s dap BTDL di va
dang xay dung chiém 61.3% chi yéu ¢ 4 Qudc
gia: Trung Quéc, Nhat Ban, My, Tay Ban Nha,
con lai chiém 16.5% ¢ cac nude Brazil, Nam
Phi va Uc.

Cho dén nay, 5 nuéc dan dau thé gidi vé s6
lugng ciing nhu quy md xay dung dap BTPL la
Trung Quéc, Nhat Ban, My, Brazil va Tay Ban
Nha. (xem bdang 2.1)
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Biéu do 1.1 Tinh hinh phan b6 s6 lwong dép
BTDL trén cac Chau luc tinh dén nam 2005

Biéu dé 1.2 Phdn bé ddp BTPL trén thé giiGi
theo ty l¢ % tinh den 2005

Bdng 2.1 Quy mé va tinh hinh xdy dung ddp BTPL ciia 5 nwée dan dau thé gidi

S6 | Do cao cia dap RCC Khéi lugng RCC Tong khéi lugng BT
Quéc gia | lugng (m (10°m°) (10°'m°)
dap | Trung binh | Cao nhit| Trung binh | Cao nhat | Trung binh | Cao nhit
Trung Quéc | 125 73.8 216.5 28.9 495.0 a7.7 750.0
Nhat Ban 43 85.3 156 35.55 153.7 65.69 331.7
My 38 37.9 97 17.37 112.5 19.36 141.0
Brazil 36 46.6 80 26.76 143.8 56.70 880.0
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| TayBanNha| 22 | 429 99

13.19 980 | 1516 | 1016 |

Duéi day gi6i thiéu so b vé tinh hinh nghién
ctru, xay dung ddp BTPL cua 3 nuéc dan dau
thé gidi 1a: Trung Quéc, Nhat Ban, My va sau
d6 gidi thiéu so luoc vé tinh hinh xay dung dap
BTDL ¢ Viét Nam.

2.1 Trung Quéc

Tinh dén cudi nim 2003, Trung Qudc la
nuéc xdy dung nhidu dap BTDL nhét trén thé
gidi, da xay dung thanh cong 41 dap, dang xay
dung 12 dap va dang quy hoach, thiét ké va
chudn bi thi cong 17 dap {SHEN, Chonggang-
1999}

Luong dung chat két dinh trung binh cua
BTPL Trung Qudc la 173kg/m3, trong do luong
ding xi mang 1a 79kg/m® va lwong phu gia
khoang 1a 94kg/m*® (Chiém khoang 54% tbng
luong chét két dinh). Tt ca cac dap BTPL cia
Trung Quéc déu tron cung mdét loai phu gia
khoang, hau hét déu dung tro bay c6 ham luong
than thap.

Trong 36 dap da thong ké luong chat két
dinh c6 dén 33 déap 1a sir dung ham luong chat
két dinh cao (chiém 92%), c6 2 dap dung lugng
chit két dinh trung binh (chiém 6%) va chi c6 1
dap dung phuong phap RCD cua Nhat Ban
(chiém 3%) (loai dap nay do Nhat Ban thiét ké
va thi cong). Ngoai nhitng ddp RCD, Trung
Quéc 1a nudc di dung BTPL co luong chat két
dinh tuwong d6i cao véi ham luong phu gia
khoéng cao.

Dén nay Trung Qudc 1a nude da phat trién ki
thuat dap BTDL trén 20 ndm, nén da tich liy
duoc kinh nghiém phong phu, da dat dugc trinh
d6 ky thuat din dau thé gii vé linh vuc xay
dung dap BTPL, véi nhirng dic diém dudi day:

(1) Nhitng dép da va dang xay dung chi yéu
la dap BTDL trong luc véi sy phat trién ngay
cang nhiéu dap cao. Tinh dén cudi thang 10 nim
2003, Trung Quéc di xdy dung thanh cong 7
dap BTDL trong luc co chiéu cao trén 100m
(dap Nham Than, dap Thuy Khau, dap Giang A,
Mién Hoa Than, Thach Mo6n Tur, Sai Bai va
Kiém Giang).

(2) V& loai hinh dap: phat trién tir dap trong
lwc dén dap vom va dap vom mong. Trung Qudc

xdy dung thanh coéng dap Phd Pinh 1a dap dau
tién 1a dap vom trong luc cao nhat thé gidi (cao
129m, hoan thanh nam 2002), dap Chiéu Lai
Ha, hién nay la dap vom mdng BTDPL cao nhét
thé giéi (cao 105,5m, hoan thanh vao nam
2005); hi¢n nay dang xay dung dap trong luc
BTDL cao nhit thé gi6i 1a dap Long Than tai
tinh Quang Tay (cao 216,5m).

(3) Trung Quoc la nudce co khl hau thay d01
16n giita cac mién, nhiét d6 mién Nam va mién
Bic chénh léch nhau nhiéu, cic tinh phia Nam
nhu ddo Hai Nam, Quang Tay, Quang Pong va
Van Nam, v.v, c6 khi hau gén giéng Viét Nam
thuong c6 nhiét do cao, lugng mua nhiéu, trong
khi d6 & cac tinh phia Bic nhu cac tinh Cat
Lam, Tan Cuong, Noi Mong va Hic Long
Giang, v.v, mua dong khi hau rat lanh, thuong
c6 bang tuyét, vi vay cong nghé BTPL ¢ mdi
ving mién c¢6 nhitng dic diém riéng nhu su
dung vat liéu, phuong phap thi cong, phuong
thirc ha nhiét trong bé téng, dic biét cap phdi
BTDL thudng phai str dung loai phu gia dan khi
dé nang cao tinh chéng dong, va thuong phai
ding loai phu gia kéo dai thoi gian ngung két
ban dau cua bé tong ¢ nhiing ving mién khi hau
co6 nhiét do cao.

(4) Bé ha thap nhiét thiy hoa cua bé tong,
bién phap khong ché nhiét don gian, thuan tién
cho thi cong da st dung ham luong tro bay cao
hodc 1a céc loai phu gia khoang khac, ngoai mot
) dap trong lyc nhu dap Dai Triéu Son, con cac
dap khac déu tron tro bay dé tiét kiém xi mang,
va cai thién chat lugng bé tong 10 rét.

(5) V& thi cong, tron, van chuyén, san va ddm
lén bé tong, cong tdc van khudn va bao dudng
bé tong déu da tich lily dwoc rat nhidu kinh
nghiém.

(6) Mét thugng luu dap da su dung cac dang
chéng thdim di tr st dung: két ciu bé tong
thuong, vira bi tum cat, bé tong ban mat co cot
thép, bé tong ché tao sin, mang chdng tham
moéng bang PVC, 16p BTBL cip phdi 2 gidu
chat két dmh va bé tong bién thai, v.v...Qua so
sénh thay rang ding BTDL cép phdi 2 cho toan
mit cit dé chéng tham dat hiéu qua va kinh té
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nhat.

(7) Trung Quéc di st dung BTPL dé xdy
dung dé quai c6 tinh uu viét, tbc do thi cong
nhanh, giam gia thanh cong trinh tam.

2.2 Nhat Ban

Bé tong dam lan cua Nhat Ban duoc phat
trién trén co s& nghién ctru va thi nghiém k§y
thuat xay dung dap BTPL ctiia My va quan diém
thiét ké cta Anh.

Tir ndm 1974 dén nay da phat trién rat nhanh.
Tét ca cac dap BTPL cua Nhat Ban déu 1a loai
hinh dap RCD, Lugng chét két dinh trong RCD
la 120kg/m®- 130kg/m? (chi c6 1 dap cao 98m,
dap Chiya, luong BTPL la 39.5x10°m® c6
luong dung chét két dinh 1a 110kg/m3).

Tit ca cac dap RCD cao dudi 100m déu dung
lwong chét két dinh 1a 120kg/m?, cac dap cao tir
100m tro 1én déu c6 lugng chat két dinh 1a
130kg/m®.

bap BTDL cao nh4t ciia Nhat Ban 1a dap
Urayama (cao 156m) da dugc hoan thanh vao
nam 1999.

Tat ca cac dap RCD cua Nhat Ban déu st
dung tro bay c6 ham lugng than thip. Chi c6
cong trinh Satsunaigawa (h=114m, khéi luong
BTDL la 53.6x10°m?) 1a sir dung xi 16 cao dang
hat, dap nay c6 luong chat két dinh 1a 120kg/m3
(42kg xi mang pooc lang va 78 kg ba quang) do
1a dap RCD cao trén 100m duy nhat c6 lugng
chit két dinh 12 120kg/m®. Céng nghé xay dung
dap BTDL cua Nhat Ban c6 nhiing dac diém sau:

(1) Hinh thuc ddp BTDL cua Nhat Ban c6
dic diém 1 “vang boc kim” hinh thirc dap nay
va dap bé tong trong luc thong thuong co két
cau khong c6 sy khac nhau rd rét, do viy ma
bién phap thi cong gan nhu gidng véi dap bé
tong thuong.

(2) Bién phép thi cong phuc tap, tién do thi
cong cham hon, trinh tu thi cong phuc tap hon.

(3) Mbi 16p d6 bé tong tir mong sang day
hon, viéc chon chiéu day 16p dd duoc quyét
dinh boi thiét ké k¥ thuat thi cong, cap phdi thi
cong va chon may moc thi cong.

2.3 My

My c6 tong cong 29 dap BTDL, do cao trung
binh ciia cac dap 1a 36m, thap hon so vdi cac
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dap cta Trung Qubc va Nhat Ban. (RCC chiém
89,7% tong luong bé tong, cao hon so véi cac
dap cua Trung Qudc va Nhat Ban.(chi chiém
54-60% tong luong bé tong).

My 1a qudc gia din dau duy nhét trén thé
gi6i, BTDL c6 dap khong tron tro bay, Ham
luong tro bay trong chat két dinh bién d6i rat
16n, tir 0% dén 69% (co dap Upper Stillwater
cao 91m, khdi lwong RCC 1a 112.5x10*m?, c6
ham lugng tro bay 1a 69%.

Dap Upper Stillwater 1a dap BTPL cao nhat
clia My, c¢6 d6 cao gap doi dap cao thir 2 nhung
c¢6 khdi luong RCC gap 3 lan dap cao thir 2, ¢o
luong chat két dinh 1a 138kg/m3 cao hon tit ca
cac dap cua Nhat Ban nhung thap hon so véi
cac dap cia Trung Qudc (173kg/m3) S0 vOi cac
qudc gia khac trén thé gidi déu thap hon. Cong
ngh¢ xay dung dap BTPL cua MJ c6 cac dac
diém dudi day:

(1) Phuong thirc d6, san ddm BTDL thanh
timg 16p mong, d6 1én déu lién tuc mdi 16p dd
phd bién 1a 30cm.

(2) Két cau dap don gian, trinh do co gidi
hoa cao, thi cong lién tyc, tién do thi cong
nhanh, giam nhan lyc lao dong.

(3) Luong dung chét két dinh co6 xu huéng
tang nhiéu, cai thién dugc su két hop giita cac
16p, giai quyét dugc yéu cau vé tinh chéng thim
va chdng déng, luong dung xi ming c6 xu
hudng tang.

(4) Gia tri VC khéng ché duogc thién nho va
t6i uu, lam cho bé téng & trang thai kho co kha
nang chiu tai trong clia may moéc thi cong tot,
luc dinh két giita cac 16p d6 tot nén tinh chéng
thdm t6t.

2.4 Kbhai quat tinh hinh xay dung dap
BTDL tai Viét Nam

Viét Nam chi yéu xay dung ddp bing bé
tong thuong, nhiing nim gan day moi bat dau
nghién ctru va Gmg dung sir dung BTPL dé xay
dung dap.

Nam 2003, Viét Nam bt dau cong tac tim hiéu,
nghién ctru, thi nghiém va thiét ké dap BTDL.

DPén nam 2005 cong trinh dép Pinh Binh
thuéc Bo Nong nghiép va Phat trién Nong thon
bat dau thi cong bang BTDL, dong thoi cac dap



Pleikrong, Avuong thudc Tap doan Dién luc
Viét Nam thuéc Bo Cong Thuong ciing bét dau
ung dung BTDL.

Tuy phét trién mudn, song ddp BTPL cua
Viét Nam phat trién rat nhanh ca vé sb luong
cling nhu quy mé dép vé do cao ciing nhu khdi
luong BTDL.

Hién nay di va dang thi cong, thiét ké va quy
hoach khoang trén 30 dap BTDL, trong d6 co
10 dap dang thi cong va khoang 20 dap dang
giai doan thiét ké. Chu yéu cac dap BTPL cua
Viét Nam déu 1a dap bé tong trong luc, chi co 1
dap co du dinh thiét ké 1a dap vom trong luc.

Mac du Viét Nam 1a nudc img dung cong nghé

dap BTPL mudn, song tinh cho dén nay Viét
Nam 13 nu6c dimg thir 5 thé gii vé sb luong dap
da, dang va s& xay dung, dimg thtr 3 thé gidi vé sb
luong dap BTDL cao trén 100m, chi sau Trung
Qudc va Nhat Ban (Trung Qudc c¢6 35 dép, Nhat
Ban 1a 13 dap, Viét Nam c6 8 dap).

Bang 2.2 duéi ddy théng ké va so sanh luong
ding chit két dinh ctia BTPL cta 4 Qudc gia dan
dau thé giéi va Viét Nam. Tur bang 2.2 thiy rd,
BTPL ctia Trung Qudc c6 luong dung xi ming
thap nhat, luong ding phu gia khoang tuong ddi
cao, luon dung chét két dinh trung binh. Luong
ding xi mang, phu gia khoang va chat két dinh
cua BTPL cac dap ctaa Viét Nam déu cao nhét.

Bdng 2.2 Luwong ding chat két dinh ciia BTPL ciia 4 nuée dan dau va Viét Nam

Luong dung Chit Luong dung PG Luong dung Xi mang
o 4 ’ 3 . 3 3
Quéc gia Ijam ) két dinh (kg/m?) khoang (kg/m°) (kg/m?)
thong ké | Trung , £ Trung , £ Trung , £
. Lén nhat . Lén nhat . Lon nhat
binh binh binh
Trung Qud Cubi 1998 | 173 230 94 140 79 -
ERUOC THau2003 | 163 230 90.2 140 77.2 127
Nhat Ban Cubi 1998 123 130 35 78 87 96
My Cudi 1998 138 252 53 173 85 184
Tay Ban Nha | Cudi 1998 204 250 130 170 75 88
Viét Nam DPau 2006 240.2 290 154.1 210 93 140

Ch thich: 4 nuée trén do M.R.H Dunstan thong ké; Viét Nam do tic gid thong ké.

3. Xu thé phat trién dap cac loai bé tong
dam lin trén thé giéi

3.1 Pip bé tong dam lin nghéo chat két
dinh(LCRCC)

Tir nhitng nam 30 cioa thé ky 20, chu yéu
ding BTPL nghéo chit két dinh, BTPL trong
than dap thuong dung loai bé tong nghéo chit
két dinh. Chat két dinh ciia loai bé tong nay
(thuong 13 xi mang silicat ph6 thong va phu gia
khoang puzolan) ham luong dung thuong nho
hon 100kg/m3, trong d6 ham lugng puzolan tron
t61 40%so v6i lwong ding xi mang. Mdi 16p d6
rai bé tong thuong 1a 30cm.

3.2 Dip bé tong dam Lin thi cong theo
phuong phap RCD (RCD)

Pay 1a phuong phap xuat xir tir Nhat Ban,
nhung véi mdi dia phuwong khac nhau thi lai sir
dung phuong phap khac nhau. Mdi 16p db rai 1a

50-100cm, theo mit cat tir thuong luu dén ha
luu d6 theo khe doc. Bé tong dam lin & bén
trong va co 16p bé tong thuong day tir 2-3m bao
boc bén ngoai, dung bién phap tong hop dé bd
tri cac khe va cac duong ti€éu nudc. Lugng dung
chit két dinh cua loai dap nay la 120-130kg/m®,
trong d6 ham luong puzolan chiém tir 20-35%.

3.3 Pap bé tong dim lin giau chat két
dinh (HCRCC)

Loai hinh dép bé tong nay c6 do rong rat nho,
d6 dinh két giita cac 16p do rat tot, bé mat mdi
16p khong can xu ly, do day mdi 16p do la
30cm, ham luwong chat két dinh thuong tur
150kg/m® tro 1én, ham lwong phu gia khoang
tuong ddi cao, thuong tir 60-80%, do d6 co
lwong dung xi mang rat thap.

Bang 3.1 duéi ddy théng ké tinh hinh su
dung chét két dinh cua cac loai hinh BTPL trén
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thé gidi di va dang st dung;

Bang 3.1 Luwong ding chat két dinh va nuée cia cdc loai BTPL trén Thé gii

Loai BTDL ¢ . Loai BTPL co | —°MBIDL
R . . ;. | Loai BTBL . ; c6 luong
Phan loai lugng dung chat 2 lugng dung chat . I
kétdinh thip | U RED & Ginh trung binh | 4U0E chat ket
dinh cao
S 1an thong ké 13 34 31 71
Lwong dung xi mang
Lén nhét (kg/m®) 95 96 125 154
Trung binh (kg/m%) 63 88 63 83
Nho nhit (kg/m®) 0 42 0 46
S 1an thong ké 13 34 31 71
Lwgng dung PG khoang
Lén nhét (kg/m®) 90 78 130 225
Trung binh (kg/m®) 13 35 57 111
Nho nhit (kg/m®) 0 24 0 40
S6 lan thong ké 13 33 22 71
Lwogng dung nudc
Lén nhét (kg/m°) 168 110 145 136
Trung binh (kg/m%) 121 95 115 101
Nho nhét (kg/m?) 87 75 95 73
Ty 1¢ PG khoang/ CKD 0.17 0.28 0.48 0.57
Ty 18 N/X 1.59 0.77 0.96 0.52

4. Nguyén nhan va phan bé cac leai hinh  thip, sau d6 c6 xu huéng phat trién nhiéu loai

dap BTPL trén thé gigi

4.1 Tinh hinh phan b cac loai hinh dap
Thoi ky dau rat nhidu cac dap BTPL sir dung  chiém téi khoang 50%.
loai bé tong nghéo vira, véi luong chat két dinh

dap BTDL giau chat két dinh. Biéu dd 4.1 dudi
day co thé thdy rang: Pap gidu chat két dinh

200
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S6 lwgng tich liy dap BTPL

—B— Pap 1én diy
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Biéu dé 4.1 So lwong lily tich theo tieng ndm ciia cdc logi hinh ddp BTPL tinh dén cudi nam 1996
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Bdng 4.1 Phdn bé cdc loai hinh ddp BTPL tinh dén cuéi nam 1996

TT Loai hinh dap BTPL Ty 16(%)
1 Dap BTPL giau chét két dinh(Lwong CKD tir 150kg/m* tré 1én) (HCRCC) 44.7

2 Pap BTBL ¢6 luong CKD trung binh(Lwong CKD tir 100 -140kg/m®* (MCRCC) ~ 22.4

3 DPap RCD 19.1

4 Pap BTPL nghé¢o CKD(Luong CKD thip hon 99kg/m®)(LCRCC) 13.2

5 Dap 1én diy loai moi 0.7

Tir biéu dd 4.1 c6 thé thy rang, cho dén cudi
nam 1986 toan thé gidi tong cong mai xdy dung
dugc co 15 dap BTDL, trong d6 dap ngheo chét
két dinh chiém 33%, c6 2 dap thi cong theo kiéu
dap RCD, chiém 13%,c6 6 dap BTPLco luong
chét két dinh trung binh, chiém 40%, 2 dap 12 loai
BTDL giau chat két dinh, chiém 13%.

Nhung chi sau 10 nam, tir 1986-1996, Trén
toan thé gi6i da xdy dung dugc 152 dép
BTDL(xem bang 4.1), trong do c6 20 dap BTDL
nghéo chét két dinh, chiém 13,2%, c6 29 dap la
loai BTPL theo kiéu RCD, chiém 19,1%, co 34
dap BTPLco chat két dinh trung binh, chiém
22,4%, dap BTPL giau chat két dinh 13 68 dap,
chiém 44,7%. Ngoai ra con c6 1 dap theo kiéu lén
day va 5 dap c6 lugng chat két dinh chua biét.

Nhu trén da phan tich, tir nhimg niam dau 80
cua thé ky 20, dap BTDL da phat trién va c6 xu
huéng chuyén tir ddp BTDL nghéo chat két dinh
sang loai dap c6 luong chét két dinh trung binh va
dén loai dap BTDL giau chat két dinh.

4.2 Nguyén nhin phat trién cia cac loai
hinh dap BTPL

Su phat trién ¢6 sy thay d6i nhur vay 1a do 4
nguyén nhan dudi day:

(1) Sy hiéu biét vé tinh ning BTPL ngay
cang sdu sic, nghién ctru mau khoan tai dap
BTDL cua cac loai hinh dap da xay dung, da phat
hién thdy: cac tinh ning ciia BTDL giau chat két
dinh rat tét, do ting thém nhiéu vat liéu dinh két
trong bé tong.

(2) Quy mo6 dap BTPL ngay cang 16n. Tinh
dén nam 1990, chi c6 1 dap c6 BTPL c6 chiéu
cao 16n hon 100m, la dap Tamagawa (Nhat Ban).
Té1 nhitng nam 1991-1996, da xay dung duoc 12
dap co chiéu cao 16n hon 100m va con 5 dap cao
trén 100m dang xay dung. Tuy theo quy mo déap
cang 16n thi yéu cdu ddi véi cac tinh ning cua

BTDL cang cao hon.

(3) Qué trinh thay d6i loai hinh dap BTDL:
Thoi ky dau dap BTPL rat it khi ding cho cac
cong trinh thity dién, nhung dén cudi nhitg nam
80 va dau nhimg ndm 90 cua thé ky 20 cang ngay
cang nhiéu dap cia cac cong trinh thity dién da sir
dung BTDL, do nhiém vu cua dap la tich nudc,
nén tinh chong tham can quan tim va dic biét chi
y d6i voi cac dép cao.

(4) Tinh kinh té: do c4c tinh ning cua BTDL
giau chat két dinh so voi BTDL nghéo chat két
dinh dugc cai thién o rét. Nén mit cét dap bé
tong trong luc co thé thiét ké giam nho di. Tuy
kinh phi dung BTPL giau chat két dinh 1a cao
hon, nhung néu cling mirc d6 an toan chdng thim
nhu nhau, thi gia thanh tong thé (ca gi4 thanh than
dap va gia thanh két cAu chdng thim) s& nho hon
gia thanh cua dap BTDL nghéo chét két dinh.

5. Két luan va kién nghi

5.1. Két luan

- Qua bang 2.2 théng ké duoc, ching ta co thé
thay rang, 4 Qudc gia dan dau thé giéi vé BTPL
déu c6 luong ding xi ming Poocling twong
dwong nhau (tir 75kg/m*-85kg/m®), riéng BTPL
ca Viét Nam c6 lugng ding xi mang 16n nhét
(93kg/m®).

- Luong dung chat két dinh khéng giéng nhau
la do mdi nuéc co lugng dung phu gia khoang
khac nhau. BTPL cta Nhat Ban c6 lwong dung
chat két dinh thip nhét vi sir dung luong tro bay
thap nhat, Tay Ban Nha 1a nuéc c6 BTDLVG
luong ding chat két dinh 16n nhat vi luong dung
tro bay cao nhat.

- Ba trong 4 qudc gia dan dau Thé gioi vé
BTDBL da xac dinh duoc loai hinh dap RCC la
thich hop nhét. Chi riéng Nhat Ban 1a Quéc gia
duy nhét sir dung loai hinh dap RCD. Trung Quéc
va Tay Ban Nha thay ring st dung loai RCC giau
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chét két dinh Ia tét nhat.

- Bé tong dam lian cua 3 qudc gia déu sur dung
phu gia khoang la tro bay, thuong la loai tro bay
luong than thip. Riéng My thuong thiét ké nhiéu
loai hinh dap BTDL, tir loai c6 lugng chét két
dinh rat thap (64kg/m®) cho dén BTPL ¢6 lugng
dung chét két dinh rat cao (252kg/m®), str dung
loai BTDL tir khong str dung phu gia khoang (tro
bay) cho dén loai BTDL c6 lugng duing tro bay rat
cao, dén mac ma loai hinh BTDL nay cho dén nay
khong str dung nira.

- Viét Nam dang thi cong dap BTPL c6 lugng
chat két dinh 1a cao nhat thé giéi, nén rat kho
khéng ché nhiét trong BTDL, mit khac 1am ting
gia thanh céng trinh.

- Viét Nam 1a quéc gia lang giéng véi Trung
Québc, co dicu kién thoi tiét, khi hau twong ty nhu

Trung Qudc, phong tuc tap quéan, diéu kién kinh té
twong ty, va Trung Qudc hién dang 1a quéc gia
dang dan dau thé gioi vé xay dung dap BTPL vé
ca s6 lwong va chiéu cao dap, Trung Qudc da trai
qua hon 20 nam tich iy kinh nghiém, dat dugc rat
nhiéu thanh tuu vé xay dung dap BTDL, hién da
dat duoc trinh d6 thé gici vé xay dung dap BTDL.
Kién nghi

- Viét Nam can phai xay dung gap bo Tiéu
chuan vé Thiét ké, Thi cong, Quy trinh thi nghiém
va quan ly chat lwong trong xay dung dap BTDL.

- Trong khi chua c6 Tiéu chuan va thiéu kinh
nghiém vé BTDL, kién nghi sir dung loai hinh dap
BTBL giau chat két dinh, dya vao Tiéu chuan va
kinh nghiém vé BTDL cua Trung Quéc va c6 thé
tham khao thém mot sé Tiéu chuan cta cac nude
khac trén Thé giéi nhu My va Anh.
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Abstract:
RCC DAM ACHIEVEMENTS
AND THE APPLICATION PROPOSAL FOR OUR COUNTRY

By Dr. Nguyen Nhu Oanh
Department of Building Material - WRU

Roller Compacted Concrete (RCC) is a kind of ultra-dry concrete that is compacted by vibrating
roller. RCC has properties of normal concrete, so, it also has specific properties.

Up to day, many of RCC dams have been constructed in the World. Technology of RCC dam has
obtained the large achievements as United State, Japan, China and Brazil etc.

The difficulties of design, RCC material, construction technology, quality Control etc...have
been solved and getting the large achievements. This paper introduces the RCC dam development
in the World as well as in Vietnam, some studied results of RCC materials in several countries. The
author makes some application proposals for building RCC dams in Vietnam.
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