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CONG NGHE VA VAT LIEU SU DUNG
TRONG XAY DUNG PAP O VIET NAM

Phan Pinh Van
Vien khoa hoc Thuy loi Viét Nam

Tém tat:Ngdy nay, cing voi sw phdt trién ciia cong nghé va khoa hoc ky thudt, nhiéu céng trinh
xay dung dp dung cong nghé moi da dwoc thi cong tai Viét Nam.. Ddp la cong trinh quan trong
trong linh vuc thuy loi, thuy dién. Vat liéu va cong nghé xay dung co vai tro quan trong trong
viéc xdy dwng ddp. Bai bdo tong két mot sé cong nghé xdy dung va vat liéu da sic dung lam ddp
hién nay va dé sudt mot cong nghé xay dung ddap mdi co thé dp dung tai Viét Nam do la cong
nghé dap da o chén vira bé tong e len.

Tw khoa:Pap, dat, da, bé tong,bé tong ty len, xi mang, phu gia, nuwoc

Summary:Nowadays, in line with the development of science and technology, many civil works
were built using advanced technologies in Vietnam. Among them, dams are important
infrastructure in the fields of water resources and hydro-power. Building materials and
technologies have a significant role in dam construction. This paper summaries some
technologies and materials that were recently applied for dam construction as well as proposes
a new dam construction method that is applicable for Vietnam namely 'rock dam technology

filled with self-compacting concrete'
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1. KHAI QUAT VE CAC LOAI CONG
TRINH P AP

Theo théng ké ciia Uy ban qudc té vé Pép 16n
(ICOLD), vao thé ky truéc da chirg kién su
gia tang nhanh chéng cong viéc xdy dung cac
dap 16n. Nam 1999 khoang 5000 dap 16n duoc
xdy dung trén khip thé gisi, 3/4 s d6 & cac
nudc cong nghiép. Cudi thé ky 20, co téi co
khoang 45.000 dap 16n dugc xay dung ¢ 140
nude. Nam nuwéc hang dau vé xdy dung déap
trén thé giéi bao gdbm Trung Qudc, My, An
Do, Tay Ban Nha va Nhat Ban. Hién nay dap
bé tong trong lyc chiém khoang 12% trong
tong so cac loai dap da dwoc xdy dung trén thé
gi6i. Véi dap cao trén 100m, dép bé tongtrong
luc chiém khoang 30%. Trung Qudc hién nay
dang dung dau thé goi vé s luong dap dugc
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xdy dung, khoang 22000 dap va chiém gan 1/2
dap 16n toan thé gioi [1].

Vigt Nam c6 khoang 10.000 dap 16n nho
cac loai, trong d6 c6 khoang gan 500 dap
16n ding hang thir 16 trong sd cac nudc co
nhiéu dép cao trén thé gidi. Trong sb cac
dap co chiéu cao nhé hon 60m thi dap vat
liéu dia phuong chiém téi hon 80%, con dbi
v6idap c6 chiéu cao 16n hon 60m thi dap bé
tong ndéi chung va dap bé tong trong luc noi
riéng lai chiém mot ty 1¢ dang ké. Pau mdi
cac cong trinh Hoa Binh, Tri An, Ham
Thuan-ba My, Tuyén Quang, Pléikrong, S&
San 3 va Sé San 4, Cira bBat, Son La, Lai
Chau, Thach Nham, Tén Giang, Long Song,
Nudce Trong... c6 cac dap bé tong trong luc,
bé tong dam lan, bé tong da d6 ban mat voi
khdi luong téi hang triéu m3, chiéu cao dap
dén hang trim mét [2] C6 nhiéu cach phén
loai dap, trong d6 phai ké dén cach phan
loai dap theo vat liéu:
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1.1. Pap dat

bap dét 1a mot loai cong trinh dang nude rat
pho bién va c6 mit & cac hé théng dau moi
thay lgi - thiy dién véi chuc ning tao ra hd
chira dé diéu tiét ché d6 dong chay ty nhién
cia song, sudi phuc vu cac muc dich khac
nhau nhu phat dién, chéng 1, cap nudc tudi ...
Uu diém cua dap dat 1a:

- Chu tao don gian, cho phép s dung céc loai
dat c6 san ¢ khu vuc cong trinh;

- C6 thé xdy dung trén moi loai nén va trong
moi diéu kién khi héu;

- Cho phép co gidi hod cac cong doan thi cong
tir khai thac vat liéu, chuyén chd, dap, dam
nén...;

- Lam viéc tin cay ké ca ¢ vang c6 dong dét.
1.2. Pap da

bap da thuong la nhirng ddp cao trén 50m,
dugc xay dung ¢ Viét Nam tur hon 2 thap ky
nay, chii yéu tai cdc cong trinh thiy dién 16n.
Thoi gian dau chi xdy dung dap da d6 chong
thdm bang 151 dat sét. Sau nay, do co nhiing
thiét bi dam tao 4p luc cao nén nhiéu dap da
dam nén chdng thim bang bé tong ban mit
(CFRD) di va dang dugc xdy dung Nhiéu
kinh nghiém quy da duoc ghi nhan ddi véi dap
cao trén 100m khi thiét ké 1i tran qua dap
trong lic dang xdy dung, dat cdt thép va xu ly
nirt tai ban mat bé tong,. ..

* Mot s6 dap da dd chéng thdm bang 1561 dat
sét duoc xdy dung nhu Théc Ba (tinh Yén Bai
1971, cao 48m), Hoa Binh (1991, cao 128m),
Yaly (tinh Gia lai 1994, cao 69m), Ham Thuéan
(tinh Lam Dong, 2003, cao 94m), Pa Mi (tinh
Lam Déng 2003, cao 72m), DPai Ninh (tinh
Binh Thuan 2008, cao50 m),...

* Pap da ddm nén chong tham bang bé tong
ban mat da dugc xay dung ¢ dap Quang Tri
(2006, cao 75m), Tuyén Quang (2007, cao
93m),.. Pap Ctra Dat cao nhét thudc loai nay
(tinh Thanh Héa, cao 118m),...

bap da d6 thuoc loai dap vat li¢u dia phuong
bang dat d4 thi cong theo phuong phap dé truc
tiép, trong d6 phan khdi krong chu yéu cua
dap 1 da c& 16n. Dé chdng thim qua than dap
da d6, nguoi ta sir dung cac loai két ciu chong
thadm khac nhau bé‘mg vét liéu it tham nhu dét 4
sét, dat sét hodc cac két cau khong phai 1a dét
nhu bé tong, bé tong bt thép, g5, kim loai, bé
tong atphan, chat déo tong hop... Pap da d6 co
nhitng wu diém chinh 1a:

- Str dung duwoc khdi lwong 16n dé xiy dung
dap béng vat liéu tai chd, ké ca vat liéu dao &
hb moéng cong trinh, vi vay giam dén muc t6i
da khdi lwon g vat liéu phai chuyén ché tur xa
dén cong trinh;

- Cho phép xay dung dap ¢ diéu kién dia chét
phirctap ké ca trén nén dét cat soi;

- Lam vi€c tin cdy trong moi truong tai trong
dong nhu & ving cé dong dat;

-Pap c¢6 cdu tao tlr vit liéu thién nhién la dat
da nén c6 do bén viing cao (tudi tho lon);

- Cong viéc xdy dung ddp co thé tién hanh
quanh nam trong di€u ki¢n thoi tiét khac nhau
ké ca ving khi hau bang tuyét bac cuc;

- C6 kha nang co gidi hod toan bd cac khau thi
cong tur khai thac, van chuyén va de'ip dap, do
d6 co thé rat ngin thoi gian thi cong, han ché
dén muc téi thiéu sé lao dong thu cong va
glam gid thanh xay dungdap;

- Trong diéu kién nhét dinh co thé xdy dung
dap khong can lam dé quay va xi Iy nén,
bang cach d6 da vao trong nudc c6 dong
chay (trong qua trinh d6 d4, cac loai hat min
nhu cat nho, dat bun v.v... s& bi dong chay
cudn trdi, nho vay chat luong nén dugc nang
cao hon);

- Trong mot sb trudng hop co thé thao luu
lwong thi cong qua phan dip da d6 dang
xay dung.

-Pap da d6 bé tong ban mit (CFRD)
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Hinhl. Bdp Tuyén Quang
(Ddp dd do bé téng ban mat)

1.3. Pap bé tong

Pip bé tong thwong duoc xiy dung trén nén
da gbc ran chic. Pay 1a loai dép c6 trong
lugng lon va dugc duy tri on dinh nho trong
lwong ban than. Pap bé tong bao gdm cac loai
dap trong lyc, dap vom, dép tru chdng Khéi
lwong vat liéu phai dung rat 16n. Pén nay, véi
cong nghé thi congngay canghién dai da thay
thé cong nghé thi cong truyén thong (CVC).

Hinh 2. DBdp Tan Giang
(Pdp bé tong truyén thong CVC)

Cong nghé thi cong dap bang bé tong dim
lan (RCC)

Hinh 3. Bdp bé tong dam lin Dinh Binh
Congnghé bé tong dam lin RCC 13 congnghé
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dung bé tong khong co6 do sut, duoc 1am chat
bang congnghé rung lén. Congnghé nay thich
hop cho bé tong khéi 16n, khong ¢t thép va
hinh ddng khoéng phtic tap, co dic diém:

- Thi cong nhanh: So véi dap bé tong thuong,
dap RCC dugc thi cong voi toc d6 cao hon do
¢6 thé dung bang tai dé van chuyén bé tong,
ding may i dé san gat, may lu rung dé dam
1én va it phai chd khéi d6 ha nhiét.

- Gia thanh ha: Theo céc tinh toan tong két tur
cac cong trinh di xdy dung trén thé gioi, gia
thanh dap RCC ré hon so véi dap bé tong thi
cong bang coéng nghé truyén thdng tir 25%
dén 40%. Viéc ha gia thanh dat duoc 1a do
giam dugc chi phi cdp pha, lrong xi mang it,
tdc do nhanh, khong phai xir Iy khe thi cong,
giam chi phi khdng ché nhiét do trong bé
tong, giam chi phi cho cong tac van chuyén,
d6, dam bé tong.

- Mt cong nghé thi cong dap méi c6 thé ap
dung phu hop véi di€u kién cta nude ta do 1a:

Cong nghé xay dung dap da dé chén vira bé
tong tu len(RFS CC)

P4 xép hoic da d6 , gitra cac 16p da sau khi
dugc dam chit van khon g tranh khodi con cac
16 rdng Viéc st dung bé tong tu lén SCC dd
vao khoi da, dam bao cho khdi da va bé tong
SCC sau khi d6 tré thanh mot khdi hoan chinh,
dic chic va co cudng dd cao. Cong nghé
RFSCC duya trén tinh ty ddm nén cia SCC, bé
tong SCC chay vao moi khoang trong cua khéi
da hoan toan bang trong luong riéng va khong
can dam rung Piéu nay doi hoi SCC co tinh
luu dong cao

Trong odng nghé ndy, cd mdtsé uu diém nhu sau:

- Bé tong tu 1en (SCC) ty chdy nhotac dong cla
trong lwong ban than va tr dién day nhiimg chd
tléng gitra cac khéi da, tham chi ca & nhing vi tri
¢6 bd tri xa nhit, nho bé nhit, ma khong can téi
bat ky tac dong co hoc nao, dong thoi dam bao
tinh dong nhét cho cong trinh [3][4].

- Cuong do va tinh bén cao. SCC 1a mot loai
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bé tong tinh nang cao, dic tinh cuong do cao,
bén vitng da duoc kiém chirng [5]. Trén thuc
té RFSCCD chinh 13 SCC bao ham thém cot
liéu siéu 16n, vi vay RFSCC cling c6 cuong do
kha cao. Tinh dic chic va cuon g do cua
RFSCC di dugc kiém nghi¢m trong phong thi
nghiém va ing dung trong cong trinh thue té;

- Gia thanh ha. Sau khi trye tiép d6 da vao
hién truong, ti 1¢ 16 rong thong thuong la
40%~50%. Vi vay luong dung SCC trong don
vi thé tich RFSCCD chi khoang 45%, nén
giam lugng dung xi mang;

- Nhié thuy hod xi ming trong than dap thép do
lwong dung xi méng thap, khdng ché nhiét trong
d6i dé dang biénphap khdng ché nhiét don gian.
2. VAT LIEU SU DUNG

2.1. Vit liéu dat

Diét duoc sir dung lam vt liéu trong xdy dung
dap, thuong duoc tan dung tu nguén vat liéu
san co tai cong truong Vé nguyén tic ¢ thé
str dung tat ca cac loai dat dé xay dung dap dat
trir cac loai nhu:

- D4t ¢6 ham lugng muc nat 16n hon 5%;

- Pit c6 mubi hoa tan dang clorit hay sunfat-
clorit véi ham luong trén 5% hodc mudi sunfat
voi ham lugng trén 2%;

Dé xdy dung dap dong chat thi thuong stir dung
dét loai 4 sét, 4 cat hodc dit cat hat nho va
trung binh c¢6 du cudng d6 va do chéng thim
theo tinh todn. Tuy nhién, khi lya chon vat licu
cho dap can biét 16 tinh chat cua dit, ciu tao
thanh phan hat. Dat 13 mot tap hop cac hat
trong d6 c¢6 cac k& réng c6 chira mot phan
nude hodc chira ddy nude( bio hoa nudc). Po
dinh giwuax cac hat dat (trir sét) rat nho so voi
cudng d6 chiu tai cia hat, do d6 mot tinh chat
quan trong ctia dat 1 cdu tao thanh phan hat
(Hinh 2.1 — thanh phan hat ciia dat). Sy khac
nhau vé thanh phan hat ctia mdi loai dat duoc
danh gia banghé s6 khong dong nhéat d60/d10,
trong d6 d60 va d10 lan lwot 1a kich thuéc hat
tuong ung voi nd cd 60% va 10 % cac hat c&
nho hon tinh theo trong luong chira trong mot
don vi thé tich d4t. Hinh dang hat dat c6 quan
h¢ dén nhiéu tinh cha cia dat. Dat hat nho -
hinh dang hat ¢6 anh hudéng dén do chat va tac
dong tuwong hod gitra cdc khoang vat vdi nude.
Dit hat 16n thi hinh dang hat anh hudng dén
do rong va cuong do chiu tai. Ngoai thanh
phﬁn hat, dat con cac chi tiéu co Iy nhu do
rong, 46 4m, chi s6 déo, thanh phan khoéng,
... H¢ s6 thAm sau khi dim nén khong duoc
16n hon 1x10™* cm/s.

Bang 2.1 Phin loai dat cat va dat da

Loai dét bac tinh phai xac dinh B6 phan congtrinh
B;it S| oong cia dit (W) Than dap dong chéat hoidc khdi lugng chinh cia
A sét ; i than dap
A cat Dung trong kho (4) Tuongtam, tudngnghién, san phu
Hé s6 tham, cuong do chiunén, chiu [Théan dap df")ng chit hodc khdi lugng chinh cua
cit tmg v&iy va dung trong bio hoa  |than dap
« x |nuéc (chilam véi dap cap dic biét va . ) . . ]
Dé\t lal”l cp 1) Tudngtam, tuongnghién, sin phu
nhlAe.u C?t,’ D06 am, dungtrong kho, thanh phan hat  |Than dap ngoai tudngtam va tuong nghiéng
CUOL ST e 66 thém, cuong d6 chiu nén, chiu
cit tmg v&i . (chilam véi dap cp dic |Than dap ngoai tuongtam va tuong nghiéng
biét hodc cp 1)
Vit liéu [Thanh phan hat Tang loc
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2.2. Vat liéu da

Vit lidu da dung trong xdy dung dap da db
thuong 14 da hoc. P4 d6 thuong 1a hdn hop
da nui duoc khai thac tir cac mo da va dua
thang vao vi tri dap dap khong qua khau xir
Iy hay sang loc nao ca. N goai ra con co phan
da khai thac tir cac hd méng sau. Can thyc
hién cac thi nghiém d6i véi da dap nhu cac
thi nghiém vé ty trong, trong luong riéng, do
hut nudce, cuong do nén, mé dun dan hoi, do
bén cit, mé dun bién dang ...Dic trung chi
yéu cua vat liéu da trong dap da d6 1a cudong
do khang nén. Céac gia tri cua da dugc cho

nhu tronghinh 2.1 vabéang?2.2.

Hat Hat
% sét byi Datcét
100 T T -
aiflll
90 ; ; IL/
80 1 I 1
I I rl I
70 o
50 | | |
T T '/~ T 1
50 I L] /1 I
| | I I
40 {1, Vi !
2 i T I [
¥ 11 + 1T
I | LU i I [
20 . T T T
L ~T el L L | l
10 i AT [1T] | I
0 . " Ll " |
0.001 0.005 0.01 0.02 0.05 01 0.2 05 1 2 5

Hinh 2.1 Pwong cong thanh phan hat
ciia dat dda

Bang 2.2 Phin loai dit cat va dat da

) Ham lugng hat
Loai dat - -
Kich thudc hat (mm) Ti1€ % theo khoi lwong dat kho

Dit d4 (dat hat 16n):

-ba tang lan > 200 > 50

-Pa cudi hodc da dam > 10 > 50

- Séi (san) >2 > 50

Dit cat:

- Cat sdi >2 >25

- Cét lon 0,5 >50

- Cét trung 0,25 >50

- Cat nho >0,1 >75

- Cét bui <0,1 <75

Khi chon da cho dap da d6 con phai ké dén
phuong phép thi cong. Néu thi cong db da tir
trén cao xudng hodc da xdy thi yéu cau vé
cuong do cua da dwoc liy cao hon so voi da
rai va dam [6].

2.3. Vit liéu cho bé tong

Vit liéu la yéu td truc tiép anh hudng dén chat
lugng bé tong Khi sir dung vat lidu chat luong
kém thi chic chan khongthé tao thanh két céu
bé tong chat luong tot. Bé tong ding trong xay

dung dap dén nay co rat nhiéu loai, tir bé tong
thuong, bé tong ddm lan, bé tong tu 1én. Cac
yéu td vé& vat liéu can kiém tra, kiém soat
nghiém ngit trong qué trinh thi cong dé dam
bao chét lwong thi cong dap 1a tdt nhat. Cac
vat liéu dung trong bé tong gdm nudc, xi
ming cat (cat nghién), d4 va phu ga. Tuy
tirng loai bé téng khac nhau ma yéu cau k¥
thudt cta céc loai vat liéu s€ khac nhau nhung
van phai tuén theo cac yéu cau chung
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2.3.1. Xi mang

Céc loai xi ming dung phd bién ¢ Viét Nam
hién nay la xi mang pooc lang (PC) va xi mang
pooc ling hon hop (PCB). Xi ming phai dap
rng day du céc chi tiéu theo yéu cau k¥ thuét
méi dugc sir dung cho congtrinh. Lay mau thi
nghiém céc chi tiéu theo yéu cau k¥ thuat duoc
quy dinh tai tiéu chudn TCVN 2682 : 2009 va
TCVN 6260 : 2009.

2.3.2. Cét liéu cho bé tong

C6t liéu cho bé tong 1a cac loai vat liéu rdi ¢6
nguon gbc tu nhién hodc nhan tao, co thanh
phﬁn hat x4c dinh, khi nhao trén véi xi mang
va nudc tao thanh bé tong hac vira. Theo kich
thude hat, cdt liéu duoc phanra cdt lidu nho va
c6t ligu 16mn.

C6t liéu nho 1a cbt lidu co dudngkinh chu yéu
tr 0,14 mm dén Smm. Lay mau thi nghiém cac
chi tiéu theo yéu cau ky thudt dugc quy dinh
tai tiéu chuan TCVN 7570 : 2006, 14TCN 68 —
2002 (d6i vai cat tu nhién) va TCVN 9205 —
2012 (d6i v6i cat nghién).

Cét lidu 16n 1a céc hat cot liéu kich thude chit
yéu tir 5 mm dén 70 mm. LAy méu thi nghiém
cac chi tiéu theo yéu cau ky thuat dwoc quy
dinh tai tiéu chuan TCVN 7570 : 2006. Pa san
xuét cot 1iéu 16n cho bé tong phai c6 cudng do
thir trén miu d4 nguyén khai hodc xic dinh
thong qua gia tri do nén dap trong xi lanh 16n
hon 2 1an cép cudng d6 chiu nén ciia bé tong
khi dung d4 gbc phun xudt va bién chét, 16n
hon 1,5 14n cuong d6 chiu nén ciia bé tong khi
dung da gbc tram tich.

2.3.3. Nuoc

Nude cho bé tong la nudc khong c6 ham
lwong tap chat vuot qua gidi han cho phép lam
anh huong t6i qua trinh dong két cua bé tong,
thoa méin cac yéu cau k¥ thuat duoc quy dinh
tai TCVN 4506 : 2012.

2.3.4. Phu gia

Phu gia héa hoc la chat dugc dua vao mé tron

trudc, trong hoac sau cung cua qua trinh tron
v6i mot lidu Iuong nhét dinh. Viéc lya chon
phu gia héa hoc cho bé tong duoc thuc hi¢n
trude khi thiét ké cp phdi bé tong Liy mau
thi nghiém cac chi tiéu theo yéu cau ky thuét
dugc quy dinh trong TCXDVN 325 : 2004
hodc ASTM C494/C494 M - 15a.

Phu gia khoang 1a vat liéu v co thién nhién
hodc nhén tao pha vao bé téng ¢ dang nghién
min dé dat duoc chi tiéu yéu cau va khong gay
anh huong xdu dén tinh chat ciia bé tong Phy
gia si dung ¢ Viét Nam hién nay la phu ga
hoat tinh gdm tro bay thdi tir cdc nha may
nhi¢t di€én, puzzolan thién nhién duoc khai
thac tir cac mo hoic si 16 cao va nghién min.
Céc yéu cau k¥ thuét kiém tra can tuén thua 1a
TCXDVN 395 :2007 hoac ASTM C618 -15

Trong cong nghé bé tong tu lén thi phu gia la
mot vat lidu rat quan trong, vi day la loai bé
tong chat lwong cao. Ty 16 nude trén Xi ming
chi 13 0,28 dén 0,33 nhung bé tong ty 1én c6 d6
linh dong cao, do chay loang ctia hdn hop co
duong kinh tur 550 +~ 850 mm va khong dugc
¢6 hién tuong phén tang tach nuédc, 46 dong
nhit phai cao nén cin c6 phy gia phu hop.
Ngoai phu gia siéu déo nhiéu khi can co ca
phu gia VM A (Viscosity M odify Admixture).
3. KET LUAN

Vigc str dung hop 1y vét liu dé xdy dung dap
khong nhitng cho phép khai thac t6i da tai
nguyén san co6 & khu vuc cong trinh ma con
dam bao cho cong trinh (ddp) c6 chét luong tot
nhét, on dinh bén virng va kinh té. Biét duoc
tinh chat vat liéu va diéu kién lam viéc cla
cong trinh la co s& dé sir dung va b tri vat liéu
dung vi tri va dua ra giai phdp, cong ngh¢ thi
cong phu hop. Véi nhitng vat liéu san co tai
dia phuong va nhirng hoéa pham xiy dynghién
cd trén thi truong Viét Nam ngoai nhitng cong
nghé thi cong dép nhu bé tong truyén thong,
dap da do, dap dat, dap da do bé tong ban mit
thi hoan toan co thé ap dung congnghé dap bé
tong da dd ché vira bé tong tu Ién tai Viét Nam
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