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BAN VE CONG NGHE XAY DUNG DAP
BANG BE TONG PAM LAN

PGS.TS. Hoang Pho6 Uyén

Vién Thuy cong

Tém tit: Bé tong dam lan (BTPL) la mét logi bé tong khéng cé dg sut dwoc rdi, san va sau dé dam
chat bang mdy dam lan. Sir dung BTPL dwoc xem la bude phadt trién dot phd trong cong nghé xdy
dung ddp bé tong trong luc cong trinh thiy dién, thity loi. Uu diém co ban ciia BTPL la gid thanh ré,
toc dp thi cong nhanh, giam dwgc vmg sudt nhiét trong long khoi do do lwong ding xi mang thap. Tuy
nhién BTPL ciing c6 nhitng nhuwoc diém khong nhé dé la: chat heong bam dinh giita cdc 16p do, tinh
chéng tham nudc kém va chat heong ciia BTPL khéng dong déu. Mdc div cong nghé BTPL di duwoc
khdng dinh la toz uu dp dung cho xdy dung dap trong lyc nhung chi trong truong hop khdc phuc dugc
nhu’ng diém yéu cia loai hinh cong nghé nay. Bai viét trinh bay mét sé quan diém cua tdc gia ban vé
ung dung cong nghé BTPL trong xdy dung dap thuy loi, thuy dién cua Viét Nam hién nay.

Summary: Roller compacted concrete (RCC) is a special blend of concrete that has no slump. It is
spread, leveled and then compacted by roller compactors. The use of RCC is considered a
breakthrough development in the construction technology of concrete gravity dams for hydropower
and irrigation purposes. The fundamental benefit of RCC is that it is cheap, fast to build, and able to
reduce thermal stresses in the heart of the dumped mass thanks to its low cement content. However,
RCC also has some disadvantages: the adhesion between the compacted layers is poor, and so is its
impermeability. Hence, the quality of RCC can vary greatly. Although RCC has been confirmed as
optimal for building gravity dams, it will only take effect once the disadvantages are handled. This
paper presents some poin of views of the author about the application of RCC in the construction of
hydropower and irrigation dams in Vietnam today.

I. PAT VAN PE

Hién nay trong rat nhiéu bao céo khoa hoc, céc
ludn van thac si, tién si nghién ctru vé bé tong dam
lan ¢ Viét nam déu dua ra mot nhan xét gan gidng
nhau, d6 la: Cong nghé bé tong dam lin (BTPL)
dac biét hiéu qua khi ap dung cho xay dung dap bé
tong trong lyc. Khdi lwong bé tong duoc thi cong
cang lon thi hi¢u qua &p dung cang cao. Xay dung
dap bing céng nghé BTDL dem lai hiéu qua kinh
té cao hon so vai dap ding bé tong truyén thong va
dap dung dat dip vi: Thi cong nhanh, gia thanh ha,
giam chi phi cho cac két cdu phu trg, giam chi phi
cho bién phap thi cong.

Tuy nhién, cdng ngh¢ nay cling cé nhitng nhuoc
diém ma néu khong c6 bién phap khic phuc s&
gay kho khan khong nhé cho cong tac quan ly duy
tu bao dudng va van hanh dap BTPL trong luc
sau nay.
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IL. THU'C TRANG PAP Bit TONG PAM LAN
O VIET NAM VA TREN THE GIOI

Tinh dén ndm 2012 Viét nam da c6 khoang 24 dap
BTDL da duogc thi cong hodc dang trong giai doan
thiét ké, c6 chiéu cao 1én dén trén 130m. Nhiing
dép BTDL da va dang dugc xdy dung ¢ nudc ta
chu yéu cong nghé cua My goi tat 1a RCC va cong
nghé cua Trung Qudc goi tit 1a RCCD - Roller
Compacted Concrete Dams;

Chi riéng c6 dap BTDL cua thay dién Plei krong -
Kontum ap dung cong nghé cua Nhat ban goi la
RCD - Roller Compated Dams. Pic diém cua cong
nghé nay la sir dung két ciu “vang boc bac”. Loi
dap 1a BTPL, vo dap bao boc bang bé tong truyén
thong CVC (Conventional Vibrated Concrete)
chéng tham cao. Tuy nhién dap Pleikrong cia
ching ta duoc bao boc bang bé tong CVC nhung
kha ning chéng tham khong cao, va thuc té di xay
ra thim kha manh trong thoi ky dau vao cac hanh
lang kiém tra va c6 ca nhimng hién tuong thim ra
phia ha luu.
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Theo cong nghé¢ cua My d,é chéng tham cho dap
BTDL nguoi ta thiét ké 6p mat thuong luu va
khong ché tham nhu sau [2]:

+ Dung bé tong thuong cé cbt thép 1am 16p ép mit
sau khi d6 BTPL, tuong tu nhu viéc dp bé tong 1én
mat dap da dé. Phuong phap nay sau d6 khong phd
bién vi thoi gian thi cong lau va chi phi kha dat;

+ Thi cong bé tong CVC ép mit thuong luu dong
thoi véi BTDL. Dung cbp pha truot thi cong tuong
thuong luu. Phuong phap nay thich hop voi cong
trinh c6 bé mat d6 dai va tbc do db nang cao dap
mdi ngay khong qua 1m, trir khi c6 thir nghiém dé
dat tbc d6 d6 cao hon;

+ Dung cac khdi bé tong duc san tam dit & mat
thuong luu lam cbp pha cho timg 16p d6 BTPL.
Chiéu day 16p bé tong 6p thuong luu (co thé ca ¢
ha Iuu) day 300 - 900 mm. Sau d6 d& cac khdi nay
va d6 bé tong thudong 6p mat thuong luu trude khi
d6 BTPL 16p tiép theo.

Uu diém cta phuong 4n tim bé tong diic sin 14 tao
ra bé mit thuong luu dep, khong nut, kinh té nhung
khong kin nudc. Dé chéng tham phai dat phia ha
lvu tim bé tong diic sdn 1 16p két hop véi mang
PVC hoic polyetilen sau mdi tim dé chéng tham.

Chdng thdm qua khe co ngét bang tdm duc sin va
mang chong tham hodc mang ngoai. Can bo tri hé
thong thoat nudce trong BTPL dé thu nudc 1o ri.

Hiép hoi ky su quan doi My (USACE) [3] dua ra
quy trinh chong ro ri nudc cho dap BTDL gom:

+ Chon thanh phan cap ph6i BTDL hoan hao;

+ Lip dat cic mang chong thim bang PVC,
Polyetylen hodc cac vat ligu déo khac. Thong
thuong cac mang nay dugc gan vao cac tam bé
tong dic san dé lam mat thugng luu thiang dung
cua dap;

+ P4 vira 16t trén ting phan hodc toan bd dién tich
cac 16p do;

+ Lép dat vat chin nude & cac khe co ngot;

+ Thu va thoat nudc 1o ri (thoat nude thing dung
¢ tAm ngan nudc ¢ mat thugng luu va khoan cac
h6 thao nudc thang tir bén trong hanh lang dap
gém mat thuong luvu hoac mat ha luu) b?mg cac 16
khoan va cac dng din nude trong hanh lang dép.

Dé chéng tham cho dap BTPL, Trung Qudc ap
dung céc bién phap sau:

Str dung két cAu dic biét & mat thqug luu dap
nhu: Vira nhua duong; mang PVC; tam bé tong

g suét trude; khdi bé tong duc sin véi cac mbi
nbi ché chin; vira chit déo tong hop. V& ban chit,
day la cac giai phap tiép thu tir truong phai BTPL
cua My.

Str dung két cau “Vang boc bac” tirc 1a co 16p bé
tong CVC chéng thdm day tir 1,5m dén 3m bao
boc khdi BTPL bén trong than dap, tiép thu tir
cong nghé dap BTDPL cua Nhat, nay it dung .

St dung BTDL cép phéi 2 chéng thdm va BTBL
bién thai thay thé bé tong thuong. BTDL cip phdi
2 la loai BTDL dung 2 c& ¢bt liéu 5-20mm va 20-
40 mm, phan biét voi BTPL cép phbi 3 dung 3 ¢&
c¢bt lieu 5-20mm, 20-40mm va 40-80mm. BTPL
bién thai 14 loai BTPL dugc rai va tron thém mot
luong vira di dinh roi dung dam dui dam chat. Pay
1a giai phap do Trung Qudc sang tao ra, dwoc tiéu
chuén hoa thanh quy pham, dugc coi 1a tién bd va
kinh té hon.

Theo tai liéu méi nhit ma chung ta c6 duoc, Trung
Qudc ban hanh quy pham SL314-2004 [1] thiét ké
dap BTPL, trong d6 quy dinh ding BTPL chdng
tham thay cho bé tong thudng nhu sau:

- Mat thuong luu dap BTDL can b tri 16p chér,lg
tham. Lop chong tham nén uvu tién dung BTDL cap
phoi 2.

- ’Cép 9h6ng thAm cho phép nhé nhit cia BTPL
cap phoi 2 quy dinh tuy theo c6t nudc H nhu sau:

+ H < 30m dung mac chéng thim W4;
+ H =30 - 70m ding méc chéng thim We;
+H =70 - 150m dung mac chdng tham WS;

+ H > 150m phai tién lam thi nghiém dé kiém
ching.

Chiéu day cuia 16p BTDL chéng thdm nén lay 1/15
- 1/30 ¢4t nudc mat dap, nhung chiéu day nho nhat
phai du thoa man diéu kién thi cong. Mit thuong
lvu BTDL cép phdi 2 c6 thé ding bé tong bién
thai, chiéu day nén tr 30 dén 50 cm, tbi da khong
qua 100 cm. Trén hinh 2 14 mit cit tiéu biéu cua
dép BTDL Trung Qudc, co tudong chéng thim bing
BTBL cap phdi 2 va bé tong bién thai. Ngoai ra,
Trung Quoc con ap dung nhiéu bién phap k¥ thuat
khac dé tang d6 chéng thAm bé mat thuong luu dap
nhu:

+ Tang thoi gian bao dudng BTDL so v6i bé tong
thuong. Doi véi bé mét BTDL 10 thién vinh vien,
phai bao dudng it nhat 28 ngay;

+ Dung vira xi mang polyme. Vira xi mang nhi
twong polyacrylate da dugc phat trién mot cach co
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hé thong tai Vién nghién ctru thuy dién Nam Kinh
va ap dung cho hon 100 dy an, stra chita va xay
dung dap mdi;

bap BTPL Thuong Hai cao 64,6 m, dai 266 m
dugc trat 16p vira xi ming polyacrylate day 5 dén 8
mm 1én bé mit BTPL, nhd tinh chéng thim tot, da
khong xdy ra hién tugng ro ri. Nguoi ta du doan
tudi tho cuia cac 16p vira polime nay c6 thé dat hon
30 nam;

Quét bé mit bé tong thuong luu bang cic chét tao
khoang két tinh. Phu gia Xypex (Uc) duoc sir dung dé
chéng thdm cho nhimg phan bi nut thim cta dé quay
cao 140 m trén cong trinh thuy dién dap Tam Hiép.
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Hinh 2. Mat c&t dién hinh dap BTDL cla Trung Quéc.

Tong két theo ddi van hanh cua 34 dap BTDL da
hoan thanh cua Trung Quoc , trong d6 c6 4 dap
vom da dua ra cac nhan xét dang chu y sau:

+ Cac dap BTPL cua Trung Qudc hiu nhu it thim
hon so v6i dép cua cac nudc khac. Nguyén nhan
thim thuong gip 1a do khe lanh giita cac 16p do.
Luong thim nay s& giam di sau khi dugc phut vita
xu ly;

+ Pap BTDL cap phdi 2 c6 hé s thim du nho khi
so sanh v6i hé sb thAm cua dap bé tong thudng,
vao khoang 1 x 10 dén 1x 10™° m/s. Hé sb tham
phu thudc vao chét luong BTPL va hau nhu khong
thay doi gifra cac 16p;

+ Két cau dap kiéu méi sir dung BTDBL cap ph01 2
chéng thim c6 thé dap ung yéu cau chong tham
cho ca cac dap BTDL cao. Tuy nhién, hién nay cac
nha thiét ké van chua an tdm trong trudng hop ap
luc nudc cao, vi vay can thém cac bién phap phu
trg dé nang cao kha ning chéng thdm cua dép,
ngang dudi myc nude chét nhu ding mang PVC
hodc phu lop vita Polyme;
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O Viét nam, vi sb cong trinh dap BTPL da hoan
thanh con it, nén sb lidu va kinh nghiém tich liy
con khiém ton, nhat 1a vé sit dung BTPL chdng
thim thay cho bé tong thudng trong xay dung dap
bé tong trong luc. Chung ta hoc theo M§ va Trung
Qudc nhung chua ddng bo, ddng thoi chung ta
cling chua quan tim dung mirc dén van d& chong
tham cho dap BTPL. Trudc day ching ta sir dung
két cdu vang boc bac cho cac cong trinh Pleikrong
nhung ciing van xay ra thAm nudc tir thuong luu
vao hanh lang dap, c6 luc dén trén 60lit/ gidy. Gan
day chuyén sang két ciu chdng thdm biang BTPL
cap phdi 2 va BTPL bién théi; c6 thir nghiém quét
16p chong thim phy trg bang héa chét két tinh
(XYPEC & cong trinh thuy lgi Dinh Binh)

Tuy nhién, dén thoi diém nay viéc 4p dung bé tong
bién thai (Bé tong bién thai khong c6 kha ning chdng
thdm) & phia thuong luu dap thay cho tuong BT
thuong da duoc ap dung rat nhidu cac dap BTPL ma
chua c6 bién phap gi dé chdng thdm cho dap

Cong trinh thuy dién Song Tranh 2 (hién tuong
tham xem hinh 3. a,b), chi c6 16p bé tong bién thai
phia thuong luu va khong c6 thiét ké chong tham,
trong qua trinh thi cong cling khong yéu cau thi
nghiém do chong tham ciia BTPL .

Hinh 3(a,b). Hién tuong tham ti thuong luu ra ha luu dap
thly dién Séng Tranh I
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Pap thity dién Sé San 4 hoc theo kiéu My nhung
van bi thim vi thi cong bé tong CVC chét lugng
kém nén khong dat yéu cau chong tham, nuéc da
thim xuyén tir thugng luu qua toan bd than dap ra
phia ha luu.

Nguy co vé 10 ri thdm nudc cua cac dap BTPL cua
ching ta hién nay la twong d6i nhiéu, con rat nhiéu
dap trong lyc BTDL da va dang dugc xay dung tng
dung cong nghé tuong ty nhu dap thuy dién Song
Tranh 2. Kinh phi stra chita cac hién twong thdm
nuGce cua dap theo kiéu nay s& 1a khong nho, khong
nhitng thé con gy nhimg tic dong x4u dén an sinh
x4 hdi va méi truong xung quanh cong trinh.
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III. NHOUNG GIAl PHAP TRUOC MAT
NHAM NANG CAO CHAT LUQNG DAP
BTDL

Co6 rat nhiéu tiéu chi dé danh gia chat luong dap
BTPL d6 1a: d6 6n dinh cua dap, lun, truot, cuong
d6 va kha ning chng tham cta BTDL v.v.. trong
d6 van dé thim nudc 1a mot van dé rat quan trong.
Lau nay chung ta chua quan tim dung mic dén
hién tuong thim cua ddp BTDL. C6 nhidu nguyén
nhan vé mit quan 1y nha nuéc dbi voi loai cong
trinh nay ciing chua dugc thong nhét, co dap st
dung tiéu chuan My va chau Au, dap khéc lai theo
tiéu chuan Trung Qudc, hoic c6 dép su dung ca hai
loai tiéu chudn. Do vay giai phap can lam ngay la:
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- Bién soan thong nhit tiéu chuan Qudc gia vé thi
cong va nghiém thu BTPL cta Viét Nam. Tiéu
chuéan nay co thé tham khao tiéu chuin My, Nhat,
Trung Qudc nhung khi di ban hanh phai thong
nhét 1a cta Viét Nam;

- B6 sung két cdu chéng thém cho cac dap BTPL
dang trong giai doan thiét ke;

- Nhimg dap BTDL khong c6 tuong bé tong CVC
chong thim phia thugng luu, khong ¢ bién phap
chdng tham dic biét, hay chi c¢6 16p bé tong bién
thai binh thuong thi can c6 phuong an xu ly thim
hoic thiét ké chong thim bd xung va thi cong ngay
nham dam bao an toan cho dap.

IV. KET LUAN VA KIEN NGHI

- Bé tong dam lan 1a mot vat liéu khong dang
huéng, trong khi d6 bé tong truyén thdng (CVC)
thuong dugc coi nhu mét vat lidu ding hudng.
Cong nghé BTDPL 1a mét cong nghé bé tong ti€n

TAI LIEU THAM KHAO

KHOA HOC [Kele]\[e]\[e]i]3

tlen nhu’ng do phuong phap thi cong da tao ra cac
mdi ndi gitra cac 16p d6 va 1am cho BTDL c6 tinh
khong dang hudng va gy ra nhimg van dé vé chét
luong bam dinh gitra cac 16p d6 va kha nang chong
thdm kém;

- Mudn ap dung c6 hiéu qua cong ngh¢ BTDL
dong thot nang cao kha nang chbng thdm cho dap
can st dung t6t 02 nhom giai phap: Cac giai phap
thi cong va giai phap két cau;

+ Cac giai phap thi cong: Nang cao khd ning
chéng tham cta ban than BTPL (st dung céac t6
hop phu gia giam nudc, kéo dai thoi gian dong
két), lam tSt mdi lien két giita cac 16p BTDL bang
cac 16p vira lién két nhat 1 phia thuong luu;

+ Céc giai phap két ciu: BS tri hé thng kin nudc
phia thuong luu nhu tudng bé tong cbt thép chong
thdm db tai chd phia thugng luu, mang polyme , PVC
chén nudc trén toan bo bé mat phi thuong luu dap.

[1]. Quy pham thiét ké dap BTDL SL 314 - 2004( Dich tir tiéu chudn SL 314 — 2004 ciia Trung Quoc );
[2]. ACI 207.5R.99 . American Concrete Institute Manual of Concrete Practice, Part 1 — 2002, Roller Compacted

Concrete;

[3]. Guidelines for Designing and Constructing Roller Compacted Concrete Dams, US Beaureau Reclamation, 1987
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