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Kinh nghiém cua Braxin (>10 millions m3 RCC trong nam 2010)

- Vat liéu cho RCC

Pac diém cua cac dap RCC Braxin 1a; ham lwgng XM 70 dén 100 kg/m3, ham Iwong hat min
cao (dwdi 0.075mm 8% dén 12%) va trai vira gitra cac 1&p, bd tri mét ving bé tdng truyén
théng chéng tham & mat thwong lwu. Vat liéu hat min cé thé 1a bui (silt) khéng tac dung voi
puzolan hodc c6 thé 1a bot ddn dwoc nghién tr mot vai loai da it hoat tinh v&i puzolan.

Theo cac chuyén gia Braxin* (F.A Andriolo & Al.):

v' “Nghién ctru vé ty 1& cAp phbi phai nham dat dwoc chat lwong va sw ddm bao véi chi phi thap, do vay
tap trunng vao cac vat liéu & khu vuc’.

v" Van chuyén la mét trong nhirng hang muc quan trong nhé~t trong thanh phan chi phi. Trén co s& do, yiéc
str dung cac vat liéu dat tién ludén can duwoc toi wu héa. Hon hop vu’g cO ham qunq hat min cao la hén
hop it str dung vat liéu tr xa (trong trwwdng hop nay la cac vat liéu két dinh) vi thé cé nhieu kha nang
giam chi phi”.

- Nt trong dap RCC (va tai cac bé mat)

Céac dap RCC chira dwng it nguy hiém hon cac dap trong lwc BTTT do mirc do nirt thAp hon
két hop v&i mé dun dan hdi thap va tir bién cao hon. Mirc d6 nirt thap hon cla RCC xuéat phat
tr ham lwong nwdc va XM thap hon. Phan nhiéu cac khe nit trong dap RCC la do tng suét
nhiét xuat phat tiv cac hén hop vira gidu XM hon.

* Tham chiéu: Tuyén tép bao céo H6i nghi quéc té vé dap RCC. Thanh D6 (T.Quéc). 21 dén 25 thang tw
nam 1999. 5



Ham lwong chat két dinh & cac dap Braxin

Tablel. Data of RCC in Brazil.

Dates Cementitious
Start Completion Volume (X 10°m®%) Content  kg/(m®)
Height - Length
n® Name Owner Purpose  Project RCC RCC Project  (m) (m) RCC CVC  Total Cement  Pozzolar  Total
| Acaud DNOCS W 79 a7s 674 70 0 70
2 Belo Jardim DNOCS W- may/95 set'96  -97 -98 43 420 81 12 93 80 0 80
3 Benarcllo Corsan W ago/98 ago'98 29 210 60 10 70 100 0 100
4 Cana Brava Companhia 18| mar/99 set0] 65 510 550 220 770 100 0 100
Energética
5 Candonga Companhia H may/2001 jun/05 53 311 236 120 356 70 0 70
Vale Rio Doces
6 Canoas Secretaria de W jul’e3 ago/94  mar9s  -96 51 116 87 6 93 064 16 80
Recursos
7 Caraibas CEMIG IF abr/90 Jul’90  set90 fev/91 26 160 ] d 22 74 0 74
8 Castanhio DNOCS FWIR 60 668 890 140 1030
9 Covada CODEVASF i Jjan/93 set/93  dez/94  dez94 32 360 71 4 75 80 0 80
Mandioca
10 Dona Dona Francisca  H ago/98 jun/99  10/00 12/00 62,5 670 485 180 665 100 100
Francisca Energética
11  Estreito CONDEPI FWIR 21,5 300 12 3 15
12 Gameleira CODEVASF FWIR Juli9o dez90  abr/®l  mar9l 29 150 27 2 29 65 0 65
13 Guilman Belgo Mincira H q1° 143 23 49 72 100 0 100
Amorin
14 laipu Itaipu Nacional ~ W 195 26 91 26 117
15 Jordio COPEL H mar/94 jan/95  fev/96  set6 95 550 570 77 647 65 10 75
I6 Jubal Itamarati Centrais H 21 238 17 96 113 75
Elétricas
17 Juball Itamarati Centrais H 21 250 9 105 114 75
Elétricas
18 Jucazinho DNOCS FWIR Juli96 nov/96  -98 199 63 442 472 28 500 64 16 80
19 Lajeado INVESTCO H jun/98 jun/Ol  dez/0l  dez/01l 43 2100 210 1120 1330 70 0 80
20 Malhada CERB FWIR 2001 12 80
das Pedra
21 Mocoto CERB FWIR 2 117 8 3 80
22 Pedras Alltas CERB FWIR 2001 24,2 1090 172 50 192 80 0 80

23 Pelo Sinal SUPLAN/RN W dez/91 =92 -193 -/94 34 296 69 11 80 100 100
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Ham lwong chat két dinh & cac dap Braxin
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H - Hydropawer; F - Flood; 1 - Irrigation; R ~ Recreation; N — Naviagation; P — Pollution control; G — Groundwater recharge; UC ~ Under construction,



Ham lwong chat két dinh cao hay thap ?
Trén thwc té, moi vat liéu RCC gan day déu la «Ham Iwong chat két dinh
cao»; & day, chinh xac hon la thay t&» «paste» bang «cementious (két
dinh)».

. Str dung chat phu gia trong RCC

Buwoc str dung ngay cang nhiéu vi chung c6 thé kéo dai thoi glan ninh két
cila RCC (dé cai thién dinh két gitra cac I1op) va gidm lwong nwdc voi hé

qud 1a gidm chat dinh két. -



RCC gay
(CM< 99 kg/m3)

13.3 %

Binh luan

Tang s dung RCC gay chl yéu &
cac dap RCC Braxn (Cac dap RCC
Braxin thwrong cach xa cac NMND).

Giam st dung RCD (chi phi cao, chi
ap dung ¢ Nhat Ban).

Nhirng diéu trén phan anh tinh chat
riéng cua khu vure va quan diém thiét
ké dap song khéng phai la bang
chirng vé wu viét cua Ky thuat nay so
voi Ky thuét khéac !



1996 2006
XM + Xi than 4.5 % 5.1%
nghién cap phoi
T hop puzolan 4.5 % 2.1 %
(khdng XM)
XM + puzolan tw 7.6 % 15.3%
nhién
XM + puzolan ché 2.5 % 1.2 %

Binh luén

Tang st dung (XM + puzolan tw
nhién), do gia tang dap RCC & nhirng
vung khdng c6 san tro bay (va xi

than).

Tang st dung (chi riéng XM Portland),
do gia tang dap RCC & nhirng vung
khdng cé san tro bay (va xi than).

7



S dung cot liéu bdt & dap Elk Creek (USA)

S dung cac hat min (nhat la bot da voi) néi chung rat cé loi
trong RCC va cho phép giam lwong vat liéu dinh két.




St dung phu gia

Binh luén

- Vd&icung do chat va cwong do chiu
nén, c6 thé gidm ham lwong chat ket
dinh (15 dén 30% ).



CAC XU HUONG MO DAY TRONG THI CONG RCC (1)

*Str dung béng tai: wu diém chinh la cuwong d6 thi cong cao va khong gay ban céc Iop
RCC. Day la cach st dung pho bién nhat hién nay cho cac dap rat Ion.

- Bé téng bien thai (GEV-RCC): ngay cang dwoc sir dung nhiéu & ving mat thuwong,
ha Iwu dap, gitta RCC vé&i cac két cau BTTT va gitra RCC véi nén. Cho két qua rat tot
néu ap dung dung. Bé dat dwoc két qua tét, can rai vira (XM + nwédc hodc co ca cat) &
day va /hodc gilra cac I&p méi dd (hodc trong ranh trong 1&p do) trwedre khi dam rung
bang cac dui 6ng). Phwong phap nay hiéu qua ngay ca véi RCC co it chat két dinh
(Chraibi 2010).

10



CAC XU HUONG MO| DAY TRONG THI CONG RCC (2)

Lam lanh RCC: v&i cac dap vira va thap (<100 m): ding xi mang it tda nhiét va tro bay néu chi
phi khédng qué cao, l1am lanh truwdc cbt liéu bang khi, phun hoi nwdc vao cac 16p, bd tri cac khe
thang dirng trung gian tao sén (&nh mat thwong lwu dap Nam Theun 2 véi cac khe co va khe thang
dirng va trung gian) d& ngtra moé rong khe nirt. V&i cac dap cao (>1OO m) clng ap dung nhuw trén,
cong thém nha may Iam nwdc da va lam mat bén trong than dap, néu can thiét.

R ——

*Str dung geomembrane day coé thé 1a mot giéi phép dang chu y trong trwb’ng hop chire nang kin
nwéc tach biét voi chire nang co hoc va chirc nang on dinh. Vi du ap dung la cac dap trong lwc
RCC it dinh két (khéng co tro bay), hoac cac dap FSHD va CSG c6 ham lwgng XM rat thap Mot sb
ky sw thiét ké nghiéng vé st dung geomembrane dwoc bao vé bang cac tam BT ddc san & mat
thuwong lwu dap. 11



Van chuyén RCC chi bang bang tai c6 rung

(cho ca cac dép nho):
Cwong dob thi cdng cao va bé mat cac Iop sach !




M6t sb k¥ thuat thi cong dap RCC mai day & Trung Quédc

Automatic spraying machine ~ Intemal coolmg in Iarge RCC dams



Ap dung geomembrane & mat thwong lwu dap RCC
Dap Balambano (Indonesia)




Waterproofing
geomembrane

Drainage gap

Anchorage/drainage
profiles

Perimeter
seal

O dap Balambano téng luong
thdm thau qua than dap géan
nhw bang khéng (c6 mét vai
diém thdm qua vai va nén): do
vay, geomembrane rat hiéu
qué vé phuong dién kin nuéc.
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Figure 3. Section of Brownwood Country Club Dam in
Texas, Feet x 0.305 = m, Inches x 25.4 = mm.
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Figure 4. RCC overlay at Brownwood Country Club Dam
after several overtoppings.

Ban dau, dap dat cao 6 m
DPap dat dau tién & USA co
RCC bao vé tran qua dinh
(1984)

LG ban dau = 74 m3/s

Ld tinh lai (PMF)= 330 m3/s
Tran qua dinh 6 lan ké tw khi thi
cbng va khéng c6 hw héng
Khéi lwong RCC = 1 070 m3 thi
cong trong 2 ngay

Bang 1/3 chi phi cho tang nang
lwe ’grén SO vOi phwong phap
truyén thong

16



Hai dap RCC & Viét Nam




Bap Dinh Binh

Nwée | TM-20 | P-96
(1) () (1)

Rigg 70 175 772 531 219 605 110  1.47  0.42
REC 126 141 746 852 468 0 132 16 °

200



V(*A BE TONG

1x2, OK6-8M150, c6t liéu
tho

M150, c6t liéu tho 2x4,
OK6-8

M150, cot liéu tho 4x6,
OK6-8

VUPARCC

V(A RCC, M200

V(A RCC, M150

kg/m?

296

281

266

126

70

VND

251 600

238 850

226 100

110 754

61 530

kg/m?3

141

175

VND

97 572

121 100

VND

488 095

457 698

426 709

440 953

408 342



» Chi phi RCC cua dap Binh Binh (nhw cac dap R(}C khac ¢ Viét Nam)
la cao so v&i BTTT. Tai sao va lam sao dé ha thap chi phi nay ?

phai thiét ké tbi wu mét cdt ngang cua dép, tranh dén mirc
nhiéu nhét c6 thé cac duong 6ng trong RCC. Khéng can phai thiét ké mét sé tuyén
chdng tham dat tién trong thadn dap. Quan trong nhét la chon duoc RCC thich hop, tt
do téi wu thiét ké va thuc hién kiém soét tét trong qua trinh thi cong RCC.

trénh déng déu héa cuong dé RCC téi thiéu
(vi du nhir RCC150 hay RCC200), nhw doi véi BTTT ! Biéu chinh tri sé toi thiéu nay
theo két qua cua ting toi wu cua thiét ké (vat liéu/phén tich).
Cuong db cua RCC thuong rét Ion so véi cuong dd yéu cau. Co thé dat duorc tinh kin
nuwée va dé 1au bén cua dap bang céc phuong én ré hon khac. Chi phi cho vat liéu két
dinh phai dudi 30% téng chi phi cho vét liéu RCC; & Dinh Binh chi phi nay gan toi
50%!

cai thién té chirc céng viée, st dung dén mirc nhiéu nhét cé
thé thi cong lién tuc.

> Co phai RCC luén 1a phwong an kinh té nhat?
Uu diém CL’lq ky thuét’RC,C thuong khdng pha hop véi cée dap thép va trung binh ¢
cac duong ong Ion dé kiém soat Ii. 20




2] 10,0

FSL215 | Drilled drain holes Dép SO’n La

s Cép phdi vira theo m3: XM (PCB 40) = 60
kg/ m3, Tro bay nghién = 160 kg/ m3.

E 0.7275
RN

Binh luan:

1
|
GEVR} |
(see detail) | |

RCC in 30 cm lifts
ELI3B RN win

Min TWL 112.5

= - Khac v&i cac dap RCC cao khac trén thé
gidi (& vung déng dat) thlet ke dap Son La
—— da khong tap trung vao ti thiéu hoa khbi
b Foidtin dios lwong vat liéu két dinh c6 & xa cong trinh.

EL 1058

EL. 90.0
Assumed min. fdn. level

.: - Giai phép XM mac cao (PCSO) cung voi cac
hat xay min hay bui da voi (hoac it tro bay
hon) sé chac chan dang dwoc quan tam ciru
xét khi tinh dén khoang cach chuyén cho lon
Fig.2 Typical cross-section of Son La dam at (>400 km) clia vat liéu két dinh.

the maximum non-overflow section

Analysis of the dam body under all load conditions

Maximum non-overflow section
Main grout curtain

- V@i khoi lwvong RCC 16N, ham lwgng chat

két dinh thay dbi theo wng suat than dap,
showed that to achieve the necessary tensile strength to  EEEEES dap Miel, co thé la mot giai phap it tén

resist design earthquake loadlngs (i.e., 1.2 MPa), a cube |IICINTeTal
compressive strength of 20.9 MPa was required leading
to a characteristic cube compressive strength of 24 MPa.




Lun cua xe tai trong RCC

« Tranh, hét mirc c6 thé, sir dung xe tai trén céc I6p RCC. Can str dung bang taéi khi co thé.




Son La : budng 6ng ap luc va
NMTD

O doan nay clia dap RCC chi dwoc
st dung & phan day va, khéng dé thi
céng, & phan bén trén va & ha lwu
ctra nhan nudec.

MAT CAT5-5
SECTIONS -5
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« Khéng thé phat dién trwde khi hoan
thanh thi cong dap.




Mot dang dac biét cua dap RCC:

Pap dap cirng mat cat déi xirng (FSHD) va dé quay

« Dang ma@i : thich hop voi
nén yéu hodc strc chiu tai
thap
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— Chi phi cot liéu thap
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— Ham lwong XM thap Untreated natural alluviums
Rio Grande dam in Peru §£&




U DiEM CUA MAT CAT DOl
XUNG

- &ng suat thang dirng nhé va
phan bd dong déu

- it thay ddi vé trng suat thang
dirng theo mirc nwée ho,

- khéng c6 rng suat kéo &
thwong lwu dap,

- &rng suat cat & day dap phan
bd dong déu va gidm nho khi
chiu tai trong dong dat

- ap lwc nguoc coé anh hwdng
nho

cai thién diéu kién 6n dinh
trong trerong hop
va

Y =24 kN/m 3
*




M6t s vi du vé FSHD va dé quay FSH:
- FHSD Cidere va Oyuk & Thd Nhi Ky

- FSHD Koudiat Acerdoune & Algérie
- FSHD Saf Saf va dé quay FSH & Algérie



DAP CINDERE

(Thé Nhi Ky)
2002

Nén : Micaschist
E, = 2.75t0 3.70 GPa
R, =3.3t0 15.3 MPa
Pong dat
MCE = 0.40g
Vat liéu két dinh RCC :
50 kg/ m3 XMP + 20 kg/ m3tro bay
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OQownstream face
precast concrete blacks

Upstream f =
cofferdam Sclaftte e,

/ 1 ‘u.u L i |
, 5 Upstream face precast

concrete blacks

Convantional
concrete block

Spilway sidewall and
conventional conzrete
fil under chuste channel

Fig. 2. Typical cross section of the dam body [Ref. 3].

DAP OYUK (Tho Nhi Ky)
2007

Nén : Gneiss va micaschist
bong dat MCE = 0.40g
Vat liéu két dinh : 50 kg/m3 XMP + 100 kg/m?tro bay



Koudiat Acerdoune (Algérie) H = 121 m, Chiéu dai dinh = 493 m

La dap RCC cao & vung déng dat, cot
liéu cwdng d0 thap, nén rat kém (schist
va marl) va c6 nhitng khéi da trwot Ion
trong thoi gian thi cong.

Pap nay do céc ky sw tw van va nha o
thdu Phap thiét ké va thi cong. X




Koudiat Acerdoun : Thanh phan va tinh chat cia RCC

Thiét ké ban dau Thiét ké cudi cung

Chon maét cat ngang FSHD dé thich
hop véi chat lirgng rat thap cua nén
va cua cot liéu, giam R..

Thay thé tro bay dét tién bang chéat
don da voi nghién & khu vire.




Cong trinh dan dong & FSHD Saf Saf (Algérie)

B&o vé chong Il trong thi ky thi cong

LG Q40 nsm = 890 m3/s, nhwng nang lwc
kénh dan dong chi dat 50 m3/s (Il thudng

nién).

- Thang 10 nam 2008, dinh IG 500 m3/s vwot qua nang lwc kénh
dan dong va tran qua dinh dap v&i chiéu cao tran 1.5m, da thi
cdbng day dap (3m).

- Khénag bi hw hai do 1ii (khéng x6i & dinh, & mat thwong va ha lvu |
dap). Cé thé tiép tuc thi cong tré lai sau 2 tuan thu don, l1am sach.




« M6t dadp RCC téi wu khéng nén 1&a mét dap trong lure truyén thong trong

dé chi don thuan thay BTTT bang RCC.

 Nghién ctru vét liéu can duoc tién hanh trudc thiét ké va phén tich dap
(va khéng nén lam nguorc lai nhw nhiéu dw an o Viét Nam !) vi dap phu
thuéc rat nhiéu vao cac véat liéu re tién co san co thé khai thac duwoc &
khu vure.

« Thiét ké dadp RCC phéi linh hoat va phéi tbi wu héa tir cac phuong an
RCC kha di (khac nhau vé mét cat ngang, thanh phan RCC, céc vung
RCC, tach riéng chtre ndng co hoc va kin nworc... ). Khdéng ap dung cung
mot mét cdt ngang va cung RCC cho céc khu vurc khac nhau !
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Hw hong & dap CFRD Cura BPat trong thoi ky thi cong

Nham toi thiéu héa chi phi cong trinh dan dong, d& chap nhan dén dong trong thoi ky thi cong mua
I 2007 chi bang mét tunnel (D=9 m) thay vi 2 tunnels (D= 11 m) nhw thiét ké ban dau va co thé

tran trén mat hén‘ dap chinh cao,ho’n long s6ng 25 m. Khéng may, IljJ |&n cwe k)‘{ bat thuworng (8000
m3/s), I&n hon nhiéu so voi dw kién (5300 m3/s), da gay hw hai két cau bao vé bang ro da, dé quay

va mot phan dap chinh (nhwng khéng gay thiét hai nghiém trong ha lwu).

Reservoir

peak flood 5300 r'n3,.-'s
at the frequency 5%
.

o
P



Nhan xét vé dap va dé quay FSHD

FSHD dwoc dac biét quan tam tai nhirtng khu vwe c6 nén yéu, I 16n (thuong
kho wéce dinh chinh xac) va & ving déng dat. Co thé tran qua FSHD ma khéng
gay hw hai nghiém trong trong thdi ky thi cong, cho phép giam dang ké cong
trinh d&n dong. Do vay, FSHD c6 thé la phwong an thay thé dang quan tam cda
CFRD tai nhitng khu vwe c6 Ii I&n va nén da phong héa manh. Vi ly do trén,
hién nay moét s6 FSHD dang dwoc thi cong & Ma Rbc thay vi phwong an CFRD
truyén thdng (Chraibi).

bé quay FSHD (hay CSG) —do c6 kha nang cao vé chju Ii I&n tran dinh nén
dwdng nhv la giai ph{élp tét nhat trong trwong hop cong trinh bi t‘ran dinh, ngay
cé khi chiing c6 thé dat hon it nhiéu so v&i phwong an dé quay bang dat dap.

Hw hai & dap CFRD Ctra Pat hoan toan khdong dan dén viéc loai trr phuong
phap déan dong tran qua dap — ndéi chung, phwong phap nay cho phép giam
dang ké chi phi va thoi gian — song can ap dung hinh thirc bao vé thich hop &
méi ha lwu cla dap, va néu can thiét, & ca chan va vai dap. Ciing c6 thé, néu
nhw mai ha lvu dap Clra Pat dwgc bao vé nhw @ mai ha lwu FSHD, thay vi
bang cac ro da, thi dap chinh CFRD nay da cé thé chiu dwoc tran |0 hoac chi b

hw hai nhe & bé mat. y






