VE GIAI PHAP THIET KE DAP BE TONG DAM LAN NUGC TRONG

TS. NGUYEN TRI TRINH
PGD Trung tam CN- Cong ty TVXDTLVN

Tom tit: Bai bdo trinh bay tém tdt két qud nghién ciiu, rit kinh nghiém tir thuc té thiét ké'thi cong

ddp bé tong dam ldn Dinh Binh dé lua chon gidi phdp thiét ké tét hon cho ddp bé tong dam ldin

Nuoc Trong.

1. MO PAU:

bap be tong trong luc Tan Giang (H=37 m)
ban dau duoc thiét ké theo cong nghé bé tong dam
lan (BTDL) dau tién ¢ nudc ta. Tuy nhién vi nhiéu
1y do, dap nay da dugc xay dung theo cong nghé
bé tong truyén thong. Con dap bé tong trong luc
binh Binh (H=49.5m) la dap bé tong duoc thi
cong theo cong nghé¢ BTDL lan dau tién cla
nganh Thuy lgi. Trén co s& kinh nghiém xay dung
2 dap nay, khi nghién ctiu thiét k€ cho dap bé tong
Nuéc Trong c¢6 chiéu cao 16n hon nhiéu so véi hai
dap Tan Giang, Dinh Binh Cong Ty TVXDTLVN
da c6 mot s6 cai tién k§ thuat dé nang cao chat
lugng sdn pham thiét k€. Duéi day 1a mot s6 gidi
phéap k¥ thuat da dugc ap dung trong thiét k& dap
chinh du dn ho chira nuéec NudGe Trong tinh Quang
Ngai.

2. MOT SO GIAI PHAP KY THUAT AP
DUNG:

2.1 Nghién citu xtr Iy nén dap:

Anh huong cta dit gdy bac 3 céch tim dap
Nudc Trong khoang 200m vé phia thugng luu,
dan dén trong khu vuc méng cong trinh xuat
hién mot loat cac dat gay phu tir bac IV dén
bac VI phat trién gan nhu vuong géc hoic cit
chéo véi dut gay chinh (xem bang 1). Do vay,
ngoai viéc nghién ctu xu 1y nén moéng bang
cac giai phap khoan phut c6 két, chong thim
thong thuong con phai nghién ctu giai phap
xtr 1y nén méng dap doan qua cic didt gay bac
IV, V, VL.

Bdng 1: Thong ké doi xung yéu duoc xir Iy
cong trinh Nuoc Trong

TT | Tén d6i xung yéu | Chiéu day xen kep
(m)
1 XK1 1.2
2 XK2 0.92
3 XK3 1.04
4 XK4 1.2
5 XK5 2.9
6 XK6 24
7 XK7 1.87
8 XK8 6.25
9 XK9 1.72

Tai liéu Thiét k& dap bé tong va BTCT Tiéu
chudn thiét k€ 14TCN 56-88 khi dé xudt gidi
phap xtr Iy cac d6i dat giy, d6i xung yéu dudi
nén dap bé tong ¢ néu:

- Lam dém hinh ném bang BICT dang
phdng hodc vom dé’ lyc tir than ddp duoc truyén
xuong hai bén thanh da duoc tot hon;

- Dao thanh chdn khay bo di mot phan da
xdu sau dé do bé tong ( hodc BTCT) bit kin vong
dai tao thanh nut ném bé tong, sau dé do bé
tong thdn ddp o trén niit bé tong nay

Con tai liéu Quy pham thiét k& dap trong luc
bé tong DL-5108-1999 cua Trung Quoc cd néu:

- Trong pham vi nén méng ddp doi dut gay
ndt vun chi xudt hién don déc, ma vdt chdt to
thanh chii yéu cdu tao bdi dd ciing, dnh hudng
cua né doi véi cuong do, bién dang cua nén la
khong 1on, thi cé thé dao bé phdn déi dut gdy
ndt vun va phdn nham thé hai bén da bi phong
hod.

- Quy mo doi dut gay nat vun khong lon
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nhung thanh phdn vdt chdt té thanh lai mém
yéu, ¢6 dnh hudng nhdt dinh dén cuong do va
bién dang nén ciia nén thi cé thé diung nit bé
tong dé gia co; do sdu ciia nut ldy bdang 1,0+1,5
lan do rong cua doi dit gay ndt vun hodc cdn cit
vao tinh todan ma xac dinh.

- Khi quy mo doi dut gy ndt vun tuong doi
lon hodc cac doi dut gay giao nhau, pham vi
dnh hudng tuong doi rong ma vat chdt té thanh
lai la nham mém yéu, dong thoi cé dnh hudng
tuong doi lon dén cuong do va bién dang nén
cua nén nhdt thiét phdi thiét ké xit 1y riéng.

Nhu vay, tai liéu Thiét k& dap bé tong va
BTCT — Tiéu chuén thiét k&€ 14TCN 56-88 chi
néu nguyén tic chung. Con tai liéu Quy pham
thiét k& dap trong luc bé tong DL-5108-1999
cta Trung Qudc c6 néu ky hon, song déu két

luan phai thong qua tinh to4dn dé x4c dinh. Véin
dé dit ra 1a tinh todn nhu thé nao, so d6 lam viéc
clia ndt bé tong ra sao chua thiy céac tai liéu
trong nuGc dé cap. Gido su Vién si Phan Gia
Tranh (Trung Quoc) ¢6 dé nghi tinh todn nit bé
tong theo so d6 mot dim va da co ban cé hudng
ti€p can tng xr két ciu clia nit dé tim duoc quy
mo kich thudc nit xur 1y phut hgp. Tuy nhién véi
nit bé tong thudng c6 chiéu cao dim 16n hon
nhip dam thi viéc gia thiét nit lam viéc theo so
d6 hé thanh ciing chua phan dnh chinh xéac diéu
kién lam viéc cua nidt. Nho sy hd trg cua may
tinh, nhém nghién ctu thiét k€ cong trinh Nudc
Trong da nghién cttu moé hinh nit véi nhiéu quy
moO nit nhiam ti€p can tng X cua nut sét thuc t&
hon va da chon dugc quy mo nit hop ly (xem
bang 2 va hinh 1, hinh 2).

Bdng 2: Cdc phuong dn quy mo xit Iy niit bé tong vdi doi xung yéu bdc 4 XK8

Tén phuong 4n
Thong s6 1 2 3 4 5 6
Chiéu cao nit bé tong (m) 6.5 8 10 11 12 18
Chuyén vi ding(m) 2.95E-04 | 2.52E-04 | 2.13E-04 | 2.01E-04 | 1.89E-04 | 1.54E-04
omax(KG/cm?2) 1 1.13 0.863 0.45 0.705 0.51
ominKG/cm?2) -2.32 -1.7 -1.07 -1.38 -0.98 -0.79
3.50E-04
3.00E-04 N
E 2.50E-04 \l\
&
S 2.00E-04 \.\'\.\
. - \
£ 1.50E-04 I——
>
& 1.00E-04
5.00E-05
0.00E+00
5 7 9 11 13 15 17 19
Chiéu cao niit

Hinh 1. Quan hé gifta chuyén vi ditng va chiéu cao niit
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omax(H=10m)

omax(H=11m)
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Hinh 2: Trang thdi ting sudt cua cdc niit bé tong voi xung yéu XK8

Bang 1 cho thay d6i xung yé€u XK8 l1a mot
dut gy bac 4 c¢6 chiéu rong xen kep 16n nhét
trong tong s6 9 d6i xung yéu dugc xur ly
(6.25m), chiéu rong cdc d6i con lai déu nho nén
c6 thé xir Iy theo yéu cau cau tao. Déi XK8 da
duoc nghién citu 6 phuong 4n quy mo nit dé lua
chon quy mo t6i vu ( xem bang 2 va hinh 1)

Hinh 1 cho thdy duong quan hé c¢6 2 doan.
Doan thit 1 tuong dng véi chiéu cao nit bién
thién tir 6.5+11m c6 do doc 16n, trong khi doan
2 tuong tng vGi chiéu cao nit bién thién tir
12+11m c6 do doc thoai. Diéu nay noéi lén rang
khi chiéu cao niit 16n hon 12m thi hiéu qua cua
nit tang thém khong dang k€. Trang théi Gng
sudlt cac nit bé tong nghién cttu xem hinh 2.

Trén co s& phan tich tng suit — bién dang,
chuyén vi clia nit da chon duoc kich thudc niit
hop 1y ndt: H=11m, B=8.25m, ty 1¢ gitta chiéu
cao (sau) trén chiéu rong nit 1a 1.34. Day 1a cic
thong s6 cua nut bé tong qua phan tich moé hinh
dé lua chon cu thé, khic véi viéc Iua chon cic
cong trinh nho chi 14y theo céu tao.

2.2 Hinh thitc mat cat dap:

bap BTDL Dinh Binh dugc thiét k& theo hinh
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thiic Kim Bao Ngan. Chong thdm bang tuong bé
tong truyén thong day 2m nam vé phia thuong
luu. Do tudng chong thdm 1a bé tong truyén
thong nén tiéu chudn chong thim tudng c6 thé
st dung Tiéu chuédn thiét k€ 14TCN 56-88 -
Thiét k& dap bé tong va BTCT cta Viét Nam.
Khi nghién ctu bién phap chong thdm than dap
BTDPL Nudc Trong, HEC da phan tich cac giai
phap chong tham dugc dp dung trén thé gidi,
trong nuGe va da di dén két luan:

- Hinh thitc Kim bao ngan (vang boc bac):
st dung tuong bé tong chong thadm mat thuong
luu 12 bé tong truyén thong. Phuong dn nay duoc
str dung trong nhiing lan dau tién mdo mam ap
dung BTDL tai Trung Quéc. Bén nay phuong an
nay khong con duogc dp dung vi cé nhiéu nhuoc
diém: Su két hop giita bé tong thudng véi beé
tong dam lan 12 mot khau yéu. Néu thi cong
khong dong thoi 2 loai bé tong nay sé phat sinh
mat ti€p giap lién tuc gilta ching tir chan dap 1én
dinh dap, day 1a diéu t6i ky trong phan khe thi
cong. Con néu thi cong dong thoi thi gap trd
ngai vé viéc 2 loai bé tong lai c6 thoi gian ninh
két ban dau chénh léch qua 16n (v6i bé tong




truyén thong trung binh khoang 45°, trong khi
v6i BTDL khoang 10h), anh hudng trong thi
cong 16n, rat khé thuc hién duge bé tong d6 1én
cao cung mot ldc, tién do va chit lugng thi cong
bi han ch€ do giy can tr& cho viéc co gidi hoa
BTDL trén mat dap. Van dé nay da duoc ghi tai
diéu 5.06 Thuyét minh bién soan ctia Quy pham
Thiét k€ dap bé tong dam lan Trung Qudc SL-
314-2004 duoc Bo cho phép dich va Ia tai liéu
dung tham khao trong nganh. Thém vao do,
cong viéc thi cong tuong bé tong chong tham
truyén thong thuong luu 1a hoan toan bang thu
cong vai khoi luong 16n nén chat luong san dam
thudng khong déng déu, khé kiém sodt triét dé.
Ngoai ra do lugng dung xi mang I6n trong két
cau khai 16n 1am cho viéc khong ché nhiét do
gdp khé khan, dé phat sinh cdc vét nit & tuong
chong tham nhu mot s6 dap trong nude. Cudi
cung hinh thitc nay cé gid thanh cao hon so véi
hinh thic BTDL toan mat cat.

- Hinh thttc dung BTDL trén toan by mat
cat cua dap: Dung bé tong ddm lan cdp phoi 2
két hop bé tong bién thdi dé chong tham, do két
cdu gian don, thi cong thuan tién cé thé thuc
hién ddm nén lién khai, thich Gng véi thi cong
bé tong dam lan c6 toc do nhanh, dé bao dam
chat luong két hop gitta 16p chong tham véi bé
tong dim lan & noi bo dap, c6 thé giam bét
luong dung xi mang & bé tong mat dap thugng
luu, giam b6t duoc Gng suat nhiét do. Do tién
hanh d6 san ddm bing co gidi nén viéc kiém
sodt chat lugng da duoc co giGi hod, tinh dong
déu vé chit lugng dugc nang cao. Trong hon
thap nién gan day, chong tham thuong luu dap
bé tong dam lan & Trung Qudc dung bé tong
dam lan cap phoi 2 giau chat két dinh rat pho
bién nhu dap Phé Pinh, Giang A, Mién Hoa
Than, Dai Triéu Son, Cao Bd Chau, Thong Khé,
Sa Bai, Long Thu v.v... hon nita, lai thu dugc
kinh nghiém thuc tién thanh qua thi nghiém
phong phd. Mat khac cac cong trinh BTDL &
nganh Dién nuéc ta cling da c6 xu thé chuyén
sang két cdu BTDL toan mat cat: Pap Son La,
bong Nai, A Vuong, Song Kon, Ban Chat...
Ngoai ra con thuan lgi thi cong co gi6i, khong
phat sinh khe ti€p gidp lién tuc tir ddy dap 1én

dinh dap do dugc thi cong dong thoi 2 loai RCC,
khong phai xtr Iy van dé chénh léch thoi gian
ninh két ban diu cia BTDL va BT truyén théng
guda 16n, giam dugc khoi lugng cop pha. Chinh vi
vay diéu 5.05 ctia Quy pham Thiét k& dap be
tong dam lan Trung Qudc SL-314-2004 ¢6 ghi «
Mat thugng luu dap BTDL nén bo tri 16p chong
tham. L&p chong tham nén uu tién dung BTDL
cap phoi 2 .

Trén co sO phan tich di€u kién k§ thuat nhu
trén, gid thanh thap hon so v6i phuong an kim
bao ngan nén dé xuat chon hinh thitc mat cat la
bé tong dam lan toan mat cat. Su kho khan trong
viéc chon hinh thitc mat cit 1a & chd da c6 nhiéu
y kién khac nhau gitta cac chuyén gia Viét Nam;
Chua c6 tieu chuin Viét Nam khong ché€ chong
thdm than dap cho BTPL. Tuy nhién khé6 khan
nay cudi cung da dugc giai quyét thong qua cac
hoi thao nghiém tdc gitta cac chuyén gia trong
ngoai nganh, véi TVTT, TVPB, chu dau tu trong
quaé trinh Thiét k& va da dugc Bo dong y vé6i dé
xuat cua TVTK.

2.3 Xac dinh quy mo kinh té tran xa la

Xac dinh quy mo kinh t€ k¥ thuat cla tran xa li
la cong viéc thuong lam khi thiét k&€ cong trinh
dau moi. Vai tran khong clra viéc xac dinh tran
kinh t&€ di trd thanh bai todn truyén thong. Song
V6i tran ¢6 ctra thi viéc xac dinh quy mo tran kinh
t€ it thay cdc tai liéu trinh bay. Khi xac dinh quy
mo kinh t€ cho tran c6 ctra, thong 1é duoc cac don
vi tu van lau nay lam 1a dua ra mot s6 quy mo ctra
van va chon quy mo c¢6 von nhd nhat lam quy mo
tran kinh t€ Lam nhu vay chua dam bao tinh day
du cta hé thong. Nhém nghién citu cong trinh
Nuéc Trong da dé xuat duge phuong phap do tim
quy mo kinh t€ tran c6 ctra ¢6 hé thong va da ap
dung cho cong trinh Nudc Trong dat hiéu qua.

Muc tiéu xac dinh quy mo tran kinh t€ 1a di
tim kich thudc clra van sao cho dam béao yéu cau
thao 1ii v6i gid thanh thap nhat. V6i bai toan
Nuédc Trong dugc nghién ctru toi uu theo 2 budc.

- Budc 1: sé t6i uu theo phuong diing nham
tim chi€u cao ctra ma thuc chat 1a di tim cao
trinh ngudng tran t6i wu trong diéu kién cua dap
Nué6c Trong. Cac phuong dn quy mo tran dugc
nghién ctu & buGe nay c6 chiéu rong 1 cira tran
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la ¢6 dinh B=11m, trong khi cao trinh ngudng
dugc thay d6i lan luogt cho 3 phuong 4n la
115.0, 115.5, 116.0m. ( Xem bang 4.4). Két qua
phuong an c6 ngudng tran kinh t& s€ dugc tiép
tuc nghién cttu cho budc 2.

- Budc 2: sé t6i uu theo phuong ngang nham

tim chiéu rong clra tran t6i vu. Budc 2 sé tién
hanh nghién cttu cic phuong dn quy mo tran c6
cung 1 cao trinh ngudng tran kinh t€ da xac dinh
O budc 1 véi chiéu rong cdc cua tran khiac nhau
dé tim chiéu rong cua tran kinh t€. Quy mo cic
phuong an ctlra tran cua 2 budc nhu bang sau:

Bdng 3: Cdc phuong dn nghién citu quy mo tran kinh té:

TT Phuong 4n n(so ctra tran) Chiéu rong 1 Chiéu cao Cao trinh
ctra tran (m) ctra (m) ngudng (m)

1 Buéce 1 1.1 6 11.0 13.5 116.0

2 II1.2 6 11.0 14.0 115.5

3 II1.3 6 11.0 14.5 115.0

4 Budce 2 1.4 5 14.0 14.0 115.5

5 II1.5C 5 12.5 14.0 115.5

Trong tit ca phuong an nghién ctru quy mo
tran kinh t€ néu & bang 4.4 trén, b6 tri tong thé
céc hang muc co ban 13 nhu nhau, cu thé nhu
sau:

- Nha mdy sau dap phia long song bo trai.

- Dbap dang 1a dap bé tong trong luc dam lan
toan tuyén, toan mat cat.

- Tran xa li: xa mat véi quy mo céc loai cua
van nhu bang 3, tiéu nang dong day c6 du
phong 1 cong x4 ddy v6i quy mo 3.5x4.5m’.

b. Két qua tinh todn xdc dinh quy mé
tran kinh té:

bl. Budc 1: K&t qua tinh toan t6i uu budc 1
dé tim cao trinh ngudng tran kinh t&, bang sau:

Bdng 4: Két qud tinh todn chon cao trinh ngudng tran toi uu.:

TT | Phuong n Chiéu Chiéu Cao | MNGCKT | Cao trinh | Gia thanh | Tiép tuc
an  |(s6 clra|rong 1 clra| cao clra | trinh (m) dinh dap | (ty dong) | nghién
tran) | tran (m) (m) | ngudng (m) cuu
1 I1.1 6 11.0 13.5 116.0 131.38 132.22 | 838.815
2 I11.2 6 11.0 14.0 115.5 131.05 131.89 837.68 \
3 I11.3 6 11.0 14.5 115.0 130.71 131.55 853.86
Vén (10°d)
853.86 | -
: (ing v6i v8n nhd nhat
838.815 I :7 N dudng cao trinh ngudng t6i uu
83768 |- — —
6 & 8
115.00 115.50 116.00 cao trinh ngudng (m)

Hinh 3: Biéu do lua chon cao trinh nguéng tran
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K&t qua nghién cttu & bang 4 va hinh 3 thay
gia thanh cta phuong an III.2 c6 cao trinh
ngudng tran la 115.50m la thdp nhat, duoc

chon 12 cao trinh ngudng t6i wu dé nghién ciu
4 budce 2.
b2. Budce 2:

Bdng 5: Két qud tinh todn chon chiéu rong cua tran toi uu:

TT | Phuong | n (s6 |Chiéurong| Chiéu | Cao trinh | MNGCK | Cao trinh Gia Chon
an clra | 1 cuatran | cao ctra | ngudng T dinh dap | thanh
tran) (m) (m) (m) (m) (m) (ty dong)
1 II1.2 6 11.0 14.0 115.5 131.05 131.89 837.68
2 I1.5C 5 12.5 14.0 115.5 131.40 132.50 829.177 |
3 1.4 5 14.0 14.0 115.5 130.66 131.29 836.71

3 phuong dn quy mo tran c¢6 chiéu rong ctta
tran lan luot 1a 11.0, 12.5, 14.0m véi cung 1 cao
trinh ngudng tran 115.50m dugc nghién citu dé

‘Vé'n (10°d)

1837.68
836.71

829.177

Chiéu rcf)ni 115.50

6x11x13.5
116.00 | -

1 khoang?én

PIXPLXG
IXGZLX G
PIXLIX9

115.00

tim chiéu rong cua tran kinh t€, két qua nghién
ctru xem bang 5.

Acao trinh ngudng (m)

dudng cao trinh ngudng t8i uu

(mg v6i vén nhd nhat

(

Pa quy mé clra cung t6i uu

Két qua nghién cttu 6 bang 5 va hinh 4 thay
gid thanh cua phuong an IIL.5C c6 chiéu rong
ctra tran 12.50m la thap nhat, vi vay dugc chon
la chiéu rong ctra t6i wu. (xem phu luc tinh todn
khoi lugng va Téng du toén cdc phuong 4n)

Vay phuong an quy mo tran kinh t€ da duoc
xdc dinh 12 5x(12.5x14)m’.

2.4. Xac dinh vi tri tuyén cong lay nudc
(tuyén nang luong)

Cac phuong an da dugc nghién ciu & giai
doan DADT va thoi ky dau cua giai doan TKKT
déu bo tri tuyén cong nam vai d6i bo trai va lam
cho gia thanh cong trinh tang 1én. Nhém nghién
ctru da dé xuat phuong 4n dua vi tri nha mdy
thuy dién vé phia long song, nim canh bo trdi

l
o
l
ll
©
s 8
N
>
® X
o

Hinh 4: Biéu dé lua chon phiuong dn t61 uu

cua tran xa li da giam dugc khoi luong dao
mong, bé tong.... Tuy nhién, phuong 4n nay can
dam bao ché do thuy luc ciia nha may thuy dién
khi tran thdo lii. Giai phap tuong phan dong giita
tran va nha mdy thuy dién ciing da dugc ap
dung. Két qua thi nghiém mo hinh thuy luc ban
dau cho thay ché& do dong chay tai kénh xa nha
mdy thay dién chiu dnh hudng khong déng ké
khi x4 1l qua tran va khang dinh tinh hop 1y khi
dua nha mdy thuy dién vé sit tran x4 1l dé giam
gi4 thanh cong trinh.

5. KET LUAN:

DPap bé tong trong luc dam lan Nudc Trong 1a
dap ¢4 chiéu cao 16n dugc nghién ciu boi nganh
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Thuy lgi. Mac ddu TVTK da c¢6 mot s6 kinh
nghiém nhat dinh v6i dap Tan Giang va dap
Dinh Binh, song khi nghién cttu cho dap Nudc
Trong vé6i chiéu cao 16n hon nhiéu da nay sinh
céc vin dé kh6 khan va mdi trong cong tac thiét
ké:

- Nghién ctru dinh luong xur ly cac d6i xung
yéu nén dap;

- Nghién cttu lua chon mait cit dap bé tong

Tai liéu tham khao:

dam lan Nudc Trong hop 1y;

- Nghién ctru va dé xuat phuong phdp do tim
quy mo tran c6 ctra van kinh té€;

- Nghién cttu Iua chon tuyén nang lugng hop
ly.

Cac kho khan trén day da duoc don vi TVTK
nghién ctru nghiém tic, khoa hoc va co ban da
giai quyét dam bao di€u kién kinh t€ ky thuat
dam bao an toan.
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Summary
ABOUT THE DESIGN SOLUTIONS FOR RCC NUOC TRONG DAM

By Dr. Nguyen Tri Trinh
Vice Director of The Centre for Technology - HECVN

The paper presents the studies and experiences in design and construction of Dinh Binh RCC
dam for applying the better design solutions for Nuoc Trong RCC dam.
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