VE GIAI PHAP CHONG THAM QUA THAN DAP BE TONG BAM LAN

Nguyén Chién’

Tom tit: Pdp bé tong dam lan (RCC) dwoe xdy dung nhiéu ¢ nwéce ta trong thoi gian gan day.
Tuy nhién trong thuc té xdy dung con nhitng van d@é ton tai vé 1y ludn thiét ké, ky thudt thi céng va
Kiém sodt chat lwong chong tham cia ddp. Trong bai b&o nay nhan manh sw can thiét quy dinh mdc
chéng tham cho \6p bé téng thuwong luu dép, heu ¥ cdc quy dinh khi ldp ddt tdm chdn miede cia cdc
khe co gidn va yéu cdu kiém sodt chat heong chéng tham cia ddp RCC.

Tir khéa: Dap RCC, khe co gidn, sdng Tranh 2

1. Pit van dé

Xay dung dap bé téng trong luc biang cong
nghé dam lan dang phat trién manh mé ¢ nudc ta
trong khoang hon chuc nam qua. Pén nay chung
ta dd xdy dung xong 11 dap loai nay, trong do co
cac dap cao trén 100 m nhu Son La (138 m), Ban
V& (136 m), Pong Nai 3 (108 m), va dang tiép
tuc xay dung 10 ddp moi trong d6 c6 Pong Nai 4
(128 m), Ban Chat (130 m), Lai Chau (137 m)
[3]. Viéc ung dung cong ngh¢ RCC trong xay
dung dap da tao dot pha vé ting toc do thi cong,
soém dua cong trinh vao van hanh, tang hiéu qua
klnh té cua cong trinh. Tuy nhién van con nhleu
van dé& vé k¥ thuét, cong nghé chuwa duoc tong
két day du nhu sy xuét hién va phat trién vét nat

Hinh 1. Tiét véi do nuwde tham vao
hanh lang ddp Ban Vé (thang 4-2011).

2 — Co s& Iy ludn va thye tién dé thiét ké
chéng thAm cho mit ciat dap RCC.

2.1. Chéng thim cho dép bé tong trong luc.

Vit liéu bé tong duoc thi cong dac chéc co hé
s6 thdm rat nho (k = 10® - 10 cmis, tly theo

'ai hoc Thuy loi

trong thi céng, chong tham cho than va nén dap,
bd tri va xur Iy cac khe thi cong, khe co gidn, cip
phdi vat lidu RCC, phan ving bé tri vat lidu
trong than dap v.v...

Mot trong nhitng van dé duoc quan tim
nhiéu trong thoi gian gan day 1a xa 1y chong
thAim qua than dap va cac khe co gidn. O cac
dap déd xay dung nhu Plei Krong, Sesan 4, Song
Tranh 2 da cO hién tugng nudc r0 ri manh qua
cac khe co gidn ma viéc xir Iy rat khé khan véi
cac Van dé k¥ thuat va cong nghé phuc tap, ton
kém do hd da tich day nudc.

Sau day s€ tap trung phan tich cac khia canh
clia vin dé thAm manh qua than dap va cac khe
co gidn ¢ dap RCC.

Hinh 2. Nudc 0 qua khe co gian ddp
Sé San 4 (thang 4-2010).

méc bé tdng va cap phdi vat liéu). Tuy nhién
tiéu chuan thiét ké dap bé téng cua Viét Nam
[1] va cua cac nudc khac déu quy dinh vé b tri
hanh lang thoat nuéc va hé théng éng thu nudc
& gan phia mat thuong luu dap dé tap trung
nuéc vao hanh lang, tir d6 bd tri duong thoat
nuéc ra ha lvu. Quy dinh nudc thim khong
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dugc xuy@n qua todn mat cat dap 1a boi cac ly
do chinh nhu sau:

- Pé giam ap luc thim day nguoc 18n than
dap, do d6 ma ting 6n dinh chdng truot va cai
thién trang thai (mg suat trong than dap (han ché
phét sinh tmg suét kéo).

-Vé 1au dai, nudc thdm c6 thé 1am giam chat
lugng bé tdng do hién twgng xam thuc hoa tan,
tiét voi tai cac vi tri thoat nudc tham (hinh 1).

Theo quy dinh cua [1], hé théng giéng tiéu
nude duge bd tri doc theo mit thuong luu dap
va thdng vai hanh lang doc; khoang céach tir mat
thuong luu dap dén truc giéng tiéu nudc cling
nhu dén mit thuong luu hanh lang doc can lay
by > 2 m va théa mén diéu kién by > h/J, trong
d6 h 1a cot nudc dén diém tinh toan; Jop —
gradient cot nudc cho phép cua bé tong dap. Tri
s6 Jep clia bé tong (khdng phu thude vao mac
chéng thdm cua nd) can lay bang 20 d6i voi dap
trong luc.

Tuy nhién, cic yéu cau da néu dbi véi by va Jgp
khong ap dung dbi véi dap cd 1op chdng thim &
mat chiu &p. Nhu vay xay ra 2 truong hop:

-Néu mit cat dap khong b tri 16p chdng
thAim ¢ mat chiu ap thi vi tri ciia hanh lang va
giéng thoat nudc can tuan thii cac quy dinh néu
trén (didu 1.27 cua [1]).

- Néu mit cat dap co bb tri 16p chdng tham &

a)

mit chiu ap thi tri s6 by 6 thé 1iy nho hon do
tang Jo, bang cach quy dinh mac chong thim
cho 16p bé tong thugng luu cing cac hudng dan
ky thuat vé vat liéu va cdng nghé dé dat duogc
méc chdng tham d4 dinh.

2.2. Chéng thim cho dip RCC.

V& nguyén tic, dap RCC ciing 1a dap bé tong
trong luc nén can tudn tha cac quy dinh vé
chéng tham va thoat nuéc thim nhu da néu trén,
Trong tién trinh phat trién cong nghé RCC, dé
phat huy cao kha nang thi cong nhanh ctia cong
nghé ndy cac nha nghién ctru va thiét ké da dua
ra cac so d0 mit cat dap RCC khéac nhau. Mot
s6 so d6 chinh nhu sau:

2.2.1. Pdp c6 twong chong thim bang bé
tong thuong (CVC) o mat thuong luu.

Tuong thuong luu duoc thiét ké dé chéng
tham cho toan mat cat dap, do d6 can khdng ché
méc chong tham theo cot nudc tac dung & timg
vi tri. Ngoai ra twong ndy ciing can c6 kha ning
chiu luc tot hon 16p bé tong than dap dé chiu va
dap cua vat ndi va c6 thé chiu ing suit kéo nhat
dinh trong nhiing truong hop dac biét. Loai mat
cit dap nay duoc goi 1a “kim bao ngan” tuc 1a
“vang boc bac”. O Viét Nam, cac loai dap RCC
dugc xay dung dau tién nhu Plei Krong (cao
71m), Pinh Binh (54m), Se San4 (80m) c6 két
cau loai nay.

an

co

= i
|
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Hinh 3 — Két cau mat cat dap RCC

a, Loai “vang boc bac” ;

b, Loai RCC toan mat cit

1 — Lop bé tong chong tham thugng luwu; 2 — Lop bé tong thuong (CVC); 3 — Bé tong dam lan
(RCC); 4 — Hanh lang doc dép ; 5 - Ong thu nuéc ; 6 — Man chng thAim & nén; 7 — khoan thoét
nudc nén; 8 — Lép RCC bién thai hodc bé tdng giau vita (GEVR).
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Pap RCC kiéu “vang boc bac” ¢6 vu diém 1a
kiém soat duoc kha ning chdng thim tir mat
thuong Iuu néu bé tong tuong chéng thim dam
bao chat Iwong. Tuy nhién viéc thi cong tudng
bang CVC doc 1ap véi phan than dap RCC phia
sau thudng dé phat sinh khe nut tach gitra 2 loai
bé tong, 1am cho két cdu mat cat khong dugc
toan ven nhu trong thiét ké. Ngoai ra, mot
nhugc diém co ban ciia két cdu nay 1a 1am cham
tbc do thi cong, khong phat huy duoc hét wu
diém co ban cia dap RCC 1a ting toc do thi
cong dé som dua cong trinh vao van hanh. Vi
vay két cau dap RCC kiéu “vang boc bac” hién
nay it dugc str dung.

2.2.2. Ddp dwoc thi cong RCC trén toan mat
cdt.

Loai ndy khic phuc dugc nhugc diém co
ban cta loai trén, tic 13 dam bao tinh toan khdi
Clia mit cit va tao diéu kién day nhanh toc do
thi cong dap. Vi wu diém nay, dap dang duoc
tmg dung rong rdi trén thé gioi. O Viét Nam,
cac dap RCC duoc xay dung & giai doan sau
déu thudc loai nay, trong d6 c6 cac dap 16n nhat
nhu Son La, Ban V€, Ban Chat, Lai Chau...

Vé mit chong thim va thoat nuéc thim,
dap RCC loai ndy ciing b tri hanh lang va hé
thong ong thu nudc ¢ gan mit thuong luu nhu
cac dap bé tong trong luc khac (xem muc 2.1).
Do d6 chiéu dai dong thdm tinh toan chinh 14
chiéu day I6p bé téng tir mat thuong luu dap
dén mdt thuong luu cua hanh lang hay tryc cua
cac ong thu nudc. Vi vay khong thé goi két cu
loai nay la * ‘chéng thdm todn mit cat” nhu mot
sb tai lieu ngo nhan. Do bé tong thugng Iuu chiu
dong thim di qua vé&i gradien thim 16n nén can
phai dugc thiét ké voi mac chéng thim twong
g dé khong bi pha hoai do dong thim. Con bé
tong RCC than dap phia sau hanh lang thoéat
nude thi khéng can khong ché mac chéng tham.

Vé mit thi cong, dé ting cuong kha ning
chéng thim do 16p RCC thuong luu, thudng st
dung giai phap bé tbng giau vira (GEVR), hodc
la bé tong bién thai. Cac giai phap nay déu dua
trén nguyén tic tron thém vira giau chat dinh két
vao I6p vira RCC méi do va ap dung ché do
dam chat riéng cho phan thugng lwu cua mit
cat. Do ap dung ché do nay nén thi cdng phan
thuong lwu thuong chim hon so voi mat cat dai
tra. Dé khic phuc diéu ndy, thuong quy dinh

chiéu day phan GEVR hoic bién thai 1a khéng
I6n. Theo kinh nghiém cua chuyén gia Trung
Quéc, chiéu day RCC bién thai thuong tir
(0,4+1,0)m va phai kiém soat d6 bén vé chiu luc
va chong thdm cho 16p nay.

Nhu vay rd rang la phai quy dinh mac
chéng thim cho 16p bé tong thugng luu. Nhung
néu kiém soat chat lwong theo dung quy dinh
hién hanh nghia la phai cho bé tong du tudi quy
dinh r6i 1dy mau kiém tra mac chong tham néu
dat thi méi duoc thi cong tiép, thi sé rat mat thoi
gian va mau thuan véi y tuéng thi cong RCC
toan mit cit. Pé khic phuc diéu ndy, trong thi
nghiém vat liéu can phai xac dinh twong quan
gitta mac bé tong chong thAm va cip phdi vira
cho timg cong trinh cy thé. Nho dd, chi can
Kiém soat chat lwong vita RCC va qué trinh d6
tai hién truong 13 c6 thé khong ché duoc mac
chéng tham. COn nhiing khuyét tat gip phai
trong thi cong thi ¢d thé xir Iy bang khoan phun
vita cao ap cung cac giai phap phu trg khac
trude khi tich nude hd. Viée kiem tra mac chong
thim cta bé tong d4 d6 duoc tién hanh bing
cach khoan ép nudc thi nghiém hién truong va
khoan liy mau dé thuc hién thi nghiém tham
trong phong khi bé tong da du tudi quy dinh.
Trong truong hop bé tong khong du cuong do
chéng thim theo thiét ké thi can ap dung céc
bién phap khoan phun gia cuong.

2.2.3. C&c bién phdp chéng tham hé tro

Mot dic diém cua RCC 1a mat tiép giap
giita cac 16p d6 c6 thé khong duoc lién két tot
trong qua trinh thi cong, lam cho tham qua mit
I6p tang 1én. P& han ché kha nang ndy co thé ap
dung cic bién phap chéng thim hd trg ¢ mat
thuong luu. Cac bién phap c6 thé xem xét 1a
quét Iop bitum 1én mat thuong luu hodc 1a dan
cac loai vat liéu chéng tham tong hop khac. Mot
s6 diém can luu y nhu sau:

-Chon vat liéu c6 do bén dat yéu cau va co
kha nang chong 140 hoa tot (tdi thicu 1a 50 nam).
Ngoai ra can €0 bién phap bao vé chbng va dap
Clia cAc VAt noi.

-Thuc hién sau khi thi cong xong dap dé
tranh 1am anh huong dén qua trinh do bé tong
RCC; nhung phai tién hanh trude khi tich nudc
hd chira vi thi cong trén kho s& thuan loi va dé
Kiém soat chat lwgng hon nhiéu so véi thi cong
dudi nude.
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-Do gia thanh xir Iy cao nén thuong chi ap
dung & nhitng khu vuc can thiét (duoc xac dinh
sau khi thi cong dap).

-DPay chi 1a bién phap chdng thim hd tro,
khong duoc coi nhe 16p chong tham chinh.

3. B6 tri khe co gidn ¢ dap va giai phap
chdng thim qua khe

Khe co gién dugc bd tri & dap bé tong trong
lyc dé chong nut ngang khi dép co gidn, chu yéu

do nhiét do thay d6i trong thoi ky thi cong va
khai thac. Khe dugc dat vudng goc véi truc dap.
Khoang cach gitra cac khe dugc xac dinh thong
qua tinh toan co gidn cua dap ¢ cac thoi ky khac
nhau. Cac dap RCC ¢ Vi¢t Nam thuong co
khoang cach cac khe tir 25-30m. Néu chon
khoang cach dai hon thi rat d& phat sinh khe nirt
ngang ¢ gitta doan, nhu d& xay ra trén mot s6
dap trong thoi gian qua.
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Hinh 4. Cac so do vt chén nuéc co ban tai khe co gin cia ddp bé tong trong liec trén nén da
a, chan nudc bang tam kim loai; b,c: bang cao su hodc chat déo; d, e: bang thanh hodc tam bé

téng cot thép.

1 - tim dong omega; 2 — cao su duc; 3 — tAm cao su; 4 — tdm thép; 5 — bu 16ng;
I6p dém cach nudc bang asphalt; 9 — khe co gidn.

téng cot thép; 7 — tam bé tdng cot thép; 8 —

Chiéu rong cua cac khe can duoc xac dinh
trén co so tinh toan bién dang cua cac doan dap
ké nhau. Can cha y rang chiéu rong cac phan
khac nhau trén cung mot khe thuong khong
bang nhau (xem cac quy dinh trong [1]). Bo
phan quan trong nhat cua khe co gidn chinh la
thiét bi chan nude ctia nd. Co thé chon cac hinh
thirc: 14 chan kim loai (thuong 1a tim dong
omega), cao su hodc chat déo, thanh hodc tAm
bé tong cbt thép (hinh 4).

Pé tranh nude ro ri qua thiét bi chan, can luu
y c4cC Van dé sau:

- B4 tri tim chin theo tuyén thang va han ni
lién tyc tir day 1én dén dinh.

- Trong thi cong can kiém soat chat ché chat
lwong dam bé tong hai bén vai cia tAm chan dé
han ché dong tham.

- Phia sau tdm chin can bd tri éng tap trung
nudce dan vé hanh lang trong dap.

4. Mot s van dé vé thi cong va kiém soat
kha ning tham, rd ri nwéc qua dap RCC.

Nhu trén d4 néu, trong thoi gian qua, mot sb
dap RCC khi ho tich nudc da xay ra tham va ro
ri nu6c manh qua than nhu & dap Plei Krong
(nam 2008), Se San 4 (nam 2010, xem hinh 2),
Song Tranh 2 (ndm 2012).

Qua khao sat hién trang va phan tich s6 liéu ¢
dap Song Tranh 2 [4] cho thdy: khoang 87%
tong Iuu lugng nude tham 13 qua cac khe co

6 — thanh bé

gidn c6 khuyét tat, trong d6 2 khe c6 nuéc rd
manh nhat 1a K11 chiém 42% va K16 chiém
28%. Phan thim qua bé tong than dap la khong
I6n (khoang 7%); phan luu lugng thAm qua nén
chiém khoang 6% 1a nho va nam trong pham vi
dy kién.

Mot s6 nguy&n nhan ro ri nude nhidu qua khe
co gidn duogc chi ra nhu sau [4]:

-Khi thi cong da lap dat léch tim dong chin
nude & khe, vi tri uén ctia tim dong khong triing
vao tim khe nén khi bé téng co thi dau tim dong
bi kéo tut ra khoi vi tri ban dau, khong con lién két
véi bé tong xung quanh, do d6 nudc dé dang ro ri.

-Tuyén cta tim dong khong can thing, tdm
ddng bi vin veo; cac doan ndi duoc han khong
kin nén kha nang ro ri nudce 1a lon.

-Bé tdng mot sé vuing hai bén tim dong dugc
dam khong k¥ nén sinh thdm 16n qua vai cua
tam chin nudc.

Vé nguyén nhan thim qua than dap, cic anh
chup tir mat thuong Iuu dap da cho thay 1a ¢ mot
s6 vi tri bé tong bi rd, khong dam bao chét lugng.

Vé van dé thoat nudc ro ri, theo nguyén ly
thiét ké da néu & trén, tit ca nudc thim déu phai
tap trung vao hanh lang trong than dap va dugc
thao ra ha Iuu theo tuyén ong da thiét ké. Tuy
nhién & dap Soéng Tranh 2, giéng tap trung nudc
sau tdm chin & khe co gidn dd khéng duoc
khoan thong dén hanh lang; ning luc thoat nudc
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cia hé théng 6ng khoan thong véi hanh lang
cling khong dugc dam bao, lam cho nude o day
trong khe va chay ra mai ha luu.

Nhu vay, vé mat thi cong, dé tranh r0 ri nudc
qua mic cho phép qua than dap, can dam bao
chat lugng lap dat tAm chan nudc ¢ khe co gidn,
chat lwong d6 bé tdng mat thuong luu dap va
khoan thoat nudc & mat sau tAm chan, thong véi
hanh lang trong dap. O nhiing dap ma cong tac
thi cong lip dat khop ndi va do bé tong mat
thuong luu duoc kiém soat chat ché thi vin dé
ro ri nwde qua mirc cho phép da khoéng xay ra.

5 — Két luan.

1. Két cau dap trong luc duoc thi cong bang bé
tong dam lan trén todn mat cit dang duoc tmg
dung rong rdi trén thé gidi ciing nhu ¢ Viét Nam
do nhimng wu diém vé dam bao tinh toan khdi cia
mit cat ddp va cho phép ddy nhanh toc do thi
cong. Tuy nhién, so d6 chdng thim va thoat nudc
than dap van tudn thu cac quy dinh dbi véi dap bé
tong trong lyc, tirc la c6 hanh lang trong than dap
va hé thong ong thu nu6ce, do do cén quy dinh
méac chong thim cho phan be tong gan mit
thuong luu dé dam bao an todn vé thim.

2. Dé viéc kiém soat chat lugng chdng thim

TAI LIEU THAM KHAO

cho 16p bé tdng gan mit thuong luu khong anh
huong dén tién do thi cong dap, trong thiét ké
can xac dinh thanh phan trong hdn hgp RCC
dap Gmg véi mac chdng thaim va dua ra quy dinh
vé kiém soat chat lwrong RCC dau vao ciing nhu
quy trinh thi cdng dé dam bao mac chéng tham
yéu cau. Nhirng khuyét tat thi cong néu c6 déu
c6 thé xur 1y sau, trude khi tich nuwéc hod, bang
cac giai phap khac nhau, trong d6 viéc dan cac
vat liéu chong thAm & mit thuong luu chi 12 giai
phap hd tro, khong dugc coi nhe 16p chéng
thAm chinh.

3. Viéc bd tri hé théng khe co gin ¢ dap bé
tong can duoc xac dinh trén co sd tinh toan do co
gidn cua cac doan dap ¢ cac thoi ky khac nhau.
Trong mot sb dap cao co thé sir dung nhiéu 16p
tim chin nudc & khe co gidn ¢ ving chiu cot
nude cao. So dd chdng rd ri nude qua khe va hai
bén vai cua dap can thuc hién theo tiéu chuan
hién hanh. Trong thi cong can ting cuong cong
tac kiém soét chat lwong lap dyung, han ndi tim
chian nudc, dam chit bé téng hai bén vai tim
chan va thi cong ong thoat nudc sau tim chin
thong v6i hanh lang trong than dap dé dam bao
s0 d6 chong thdm va thoat nudc theo thiét ké.
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Abstract:
ABOUT ANTISEEPAGE SOLUTION OF ROLLER COMPACTED CONCRETE DAM

Roller compacted concrete (RCC) dam constructed much lately in Vietnam. But in construction
practinality these are existent problems in theory of design, realization technique and control
antiseepage quality of dam. In this paper emparized necessary determine antiseepage mark of
upstream concrete statum of dam, reminded regulations when assemble waterstop of joints and
control antiseepage quality of RCC dams.

Key words: RCC dams
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