NGHIEN CUU €0 S0 KHOA HOG TANG THEM DUNG TiCH HO CHUA NUGC
0 MIEN TRUNG VIET NAM

Lé Xuan Kham?!

Tom tat: Viét Nam 1a mét trong nhitng nwéc ¢ nhiéu ho chira, da s6 cdc dap dau maéi la dap
dat va dwoc xay dung tir nhitng nam 70-80, diéu kién va khd néing xdy dwng 1c bdy gio con kho
khan nén nhiéu ddp da xuong cap nghiém trong. Pén nay do tic dong cua bién doi khi hdu nén co
nhiéu hién twong thién tai bdt thuong nhw b&o, lii, trong @6 mién Trung la noi chiu dnh hwong
nhiéu so Véi cd nueée. Bé giam thiéu thiét hai do thién tai gy ra va ddp vng nhu cdu ding nuéc &
ha lieu can thiét phdi tang dung tich ho chira. Vi Vdy, bai bdo da tap trung nghién ciru, danh gid kha
nang tich thém nwéc cua cac hé chira ¢ mién Trung ma cong trinh ddp dau méi van 1am viéc an
toan, ddy ciing la co sé khoa hoc dé gilp cho c&c nha qudn ly tham khao, &p dung cho ting cong

trinh cyu thé

Tir khoa: Bién doi khi hau, mién Trung, ho chira, tich thém nudc.

I. MO PAU

Hién nay nudc ta dd xay dung va dua vao
khai thac trén 6648 ho chaa céac loai, voi tong
dung tich theo thiét ké la 49,88 ty m® nuéc.
Trong tong s6 2198 hd chaa 6 dung tich 16n
hon 200 nghin m® nuéc, nhidu hd co dung tich
tir vai chuc dén vai trim triéu m* nudc. HS chira
¢6 nhiém vu cip nude tudi phuc vu cho san xuat
trong mua khd, cip nudc sinh hoat cho con
ngudi Va vat nudi, diéu tiét i dé phong, tranh,
giam nhe thién tai, dam bao an toan tinh mang
va tai san nhan dan vung ha luu, cai tao moi
treong sinh thai.

Pa sd cac dap dat dugc xay dung tir nhirng
nim 70-80, dén nay do thoi gian s dung lau
nam va tac dong cua thoi tiét nén cac cong trinh
d4 bi xudng cap nghiém trong. Hién nay do diéu
kién kinh té xa hoi ngay cang phat trién, dan sé
tang, nhu cau cip nudc sinh hoat, chin nudi,
cong nghiép va dién ning ting cao. Piéu kién
khi hau ngay cang dién bién phac tap, luong
nudc mua cd xu hudng tang trong mua mua va
giam trong mua khd. Nhitng van dé trén da va
dang dat ra cac yéu cau d6i voi cac hd chua la
can phai ting dung tich d& dam bao 6n dinh
chéng 1, ting dung tich phong i, dung tich
hitu ich dap rng tét hon nhu cau cap nudc, phat
dién gop phan vao cong cudc xay dung va phat

! Truong BH Thuy loi

trién dat nuéc [1]

Vin dé dit ra 1a dé dép ang duogc diéu kién
biét doi khi hau (mua cuong do Ion, thoi gian
mua dai, 1 vuot tan suat...), dap tng dwoc nhu
cau dung nuéc ting 1én & ha du va dap tng
duogc viée ting dung tich phong I dé giam li
cho ha du thi can thiét phai ting thém dung tich
cta hd chira va ting nhu thé ndo cho phu hop?
Cu thé 1a d6i véi mdi mot hd chira, muc nuéc
hd ¢6 thé ning 1én dugc bao nhiéu ma dap dau
mbi van 1am viéc an toan. Trong bai bao nay,
tac gia tap trung nghién cau cac hd chua co
cong trinh dau méi 1a dap dat & mién Trung.
Trén co sé thong k& mot sb dap dat o mién
Trung, tac dua ra mat ct dién hinh, tir d6 tinh
toan kha nang tich nudc ung cac truong hop co
chiéu cao dap va chiéu day nén khac nhau; xay
dung biéu d6 quan hé chiéu cao dap, chiéu day
nén véi kha ning nang cao cot nude thuong luu
dap, day ciing 1a co s¢ dé cac nha quan ly danh
gid so bo kha ning tich thém nuéc cua cac ho
chtra d& duoc xay dung.

Il. NHUNG VAN PE PAT RA KHI CAN
NANG CAO DUNG TICHHO CHUA

1. Anh huwéng on dinh cia diap dat khi
Muc nuwée thwgng lwu dang cao

Khi muc nuée thuong dap dang cao s& dan
dén viéc dang cao duong bdo hoa, ting gradient
thim trong than dap , ting ap luc nudc hoic
giam thé tich khéi dat khdng bdo hoa. Mat khac
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thé tich khdi dat khong bdo hoa c6 anh huong
rat quan trong dén d6 6n dinh ciia mai dat khong
bdo. Viéc dong thoi tang ap luc nudc va giam
thé tich khdi dat khong bdo hoa, ting gradient
thAm trong than dap dan dén sy suy giam cuong
do khang cat cua dat. Diéu ndy dan dén céc su
mat 6n dinh mai ha luu dap dong thoi ting kha
nang x6i chan khay cua dap dat.

2. Lua chon miit cit tinh toan ¢ khu vuc
mién Trung

Theo bao cao thuc trang an toan hd chaa cua
Bo Néng nghiép & PTNT [2] d4 thng ké hon

Bang 1. Tong hop chi tiéu co Iy va hinh thirc mét sé ddp ¢ mién Trung

200 hd chwra & mién Trung thi cac hé chia co
dung tich 16n hon 10 triéu khdi c6 chiéu cao dap
trung binh giao dong tir 20m dén 35m. Qua thu
thap sb liéu thuc té mot sb hd chra & mién
Trung (Bang 1) thi két mat cit dién hinh c6 2
dang chinh: dap déng chat c6 thiét bi chong
thAm dudi nén la chan khay, thiét bj thoat nudc
than dap 1a lang tru thoat nudc va dap hai khi
c6 thiét bi chdng thim dudi nén la chan khay,
thiét bi thoat nudc than dap ong khdi két hop
Vv6i lang tru thoat nudc; tang tham co chiéu day
trung binh tir 0 + 10m.

Tén dap Chi tiéu co ly cua dat dap dap Ghi chi
Lopdat | y (KN/m®) @ (d0) C(KN/m’) K(mi/s) Dap hai
1 17.7 16.22 28 1,0.10” khoi, thiet bi
2 17.1 16.48 33 7,4.107 thoat nudc
Ta Ranh Chi tiéu co 1y cta dat nén (TBTN) lang
1 16.2; 19.3 16.73 14.0 1,66.10” tru
2 16.3; 19.4 17.38 12 1,88.107
Chi tiéu co ly cua dat dap dap
1 18.10 18.42’ 21 2,0.107 Dap 2 khdi,
2 19.10 28.09’ 15.4 4,2.10° | TBTN dang
Phudéc Lap Chi tiéu co ly cta dét nén ong khoi
1 17.58; 20.8 15.29’ 21 1,0.10°
2 18.25; 20.9 23.41 28 1,0.10°
Chi tiéu co ly cua dat dap dap
1 17.6 20; 14 15; 14 1,6.10° Dap 2 khéi,
2 17.6 26; 16 18; 16 1.10° TBTN dang
Cho Mo Chi tiéu co 1y cta dat nén lang tru
1 16.3; 18.7 21 10 5.10°
2 17.4;20.5 23 5 1,0.10°
Chi tiéu co ly cua dat dap dap TBTN éng
Cam Ranh 1 17 18 20 1.107 khéi, nén
2 18.5 22 10 1.10° khong thim
Chi tiéu co ly cua dat dap dap
Lanh Ra 1 17.5;20.1 | 15 | 28 1.10° TBTN dang
Chi tiéu co ly cta dét nén 5ng khoi
1 15.8;18.1 | 26 | 9 4,6.10°
Chi tiéu co ly cua dat dap dap
Hao Hao 1 16.6;19.9 | 2254 | 242 0,94.10° | TBTN lang
Chi tiéu co ly cta dét nén tru
1 1.8 | 30 | 10 1.10°
Chi tiéu co ly cua dat dap dap
1 17.2;20.5 20.1;16.5 | 17.06;16.05 3,5.10”
, 2 16.3; 20.0 19.3; 16 16.14;15.28 7,8.107 Dap 2 khéi,
Cay Khe Chi tiéu co 1y cta dat nén TBTN lang
1 17.7; 20.0 18.02 18.1 9.107 tru
2 17.2;19.6 17.21 18.5 8,6. 10"
Vuc Tron Chi tiéu co ly cua dat dap dap TBTN lang
1 177 | 17 | 20 1.10° tru
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Trong pham vi bai bdo nay, tac gia chi
nghién ciu dap dong chat thiét bj chéng thim
nén dap la chan ring, thiét bi thoat nuéc than
dap la déng d4 lang try (Hinh 1). Dya vao bang
1 lay cac s6 liéu vé chi tiéu co 1y ciia than dap

T

va nén dap (thién V& an toan) nhu sau: than dap:
K =5.10"m/s, vy = 17 KN/m®, ¢ = 16.5°, C = 16
KN/m?; nén dap: K = 1.10°m/s, y = 16.5
KN/m®, @ = 15.5°, C = 15 KN/m?

5004

Hinh 1. Mt cdt dap dat dién hinh trieong hop thiét bi thodt nuée than dap la dong da lang tru

3. Xay dung mé hinh dé tinh toan

Vi muc dich 1a xay dung conng cu danh gia
nhanh vé kha ning tich nuéc thém cua cac hd
chira da xay dung & mién Trung dbi véi cac dap
c6 chiéu cao Hq = 20 + 35m, tang tham c6 chiéu
sdu T = 0 + 10m, tac gia d4 dua ra cac t6 hop
tinh toan: (1) Chiéu cao dap Hq = 20m, tinh véi
cac gia tri chiéu sau tang thoim T =0, T = 2.5m,
T=5m,T=75mvaT=10m; (2) Chiéu cao
dap Hq = 25m, tinh vai c&c gia trj chiéu sau tang
thAim T =0, T=25m, T=5m, T=75mvaT =
10m; (3) Chiéu cao dap Hq = 30m, tinh véi cac
gia tri chiéu sdu ting thAm T =0, T =2.5m, T =
5m, T =7.5mva T = 10m; (4) Chiéu cao dap Hq
= 35m, tinh véi cac gia tri chiéu siu tang tham T
=0, T=25m, T=5m T=75mvaT=10m.
Theo s liéu thdng ké ho chira Viét nam [2] thi
cao trinh muc nuéc li thiét ké (MNLTK) cua
cac hd chira thuong thap hon cao trinh dinh dap
tr 1.5 = 2.5m, tac gia lay chénh léch MNLTK
Vv6i dinh dap 1a 2.5m dé tinh toan cho tat ca cac
treong hop.

4. Phwong phap tinh toan

Khi thiét ké cac dap dat, dap da duoc tinh
toan dam 6n dinh véi muc nudéc 16n nhat ( doi
V6i cac hod chira da xay dung tir lau thi chi tinh
dén MNDGC twong duong v6i MNLTK). Vi
vay, trong bai toan nay tac gia tinh kha nang
tich thém nudc cta cac hd chaa tir MNLT Vi
c4c gia s6 +0.5m; c6 nghia wng vai ting té hop
chiéu cao dap Hg, chiéu day tang tham T, muc

nuée thuong luu duoc nang Ién vai céc gia s6
AH = 0.5m d¢ tinh toan.

C6 nhiéu diéu kién kiém tra dé két luan vé sy
lam viéc mat an toan cua dap dat. Boi véi mat
cat dién hinh d4 chon, tac gia chi xét cac kha
ning mat 6n dinh: mat 6n dinh truot mai ha luu
dap, mat 6n dinh vé tham (x6i chan ddy chan
ring). St dung phan mém GeoSlope 2004 dé
tinh toan; ddy 1a phin mém chuyén dung ding
dé tinh toan 6n dinh thim, 6n dinh mai cua
dap dat. Theo Quy chuan Viét nam (QCVN 04-
05:2012/BNNPTNT) [3] Vvoi chiéu cao dap ma
tac gia dang xét (Hd = 20 + 35m) thi dap thuoc
cong trinh cap 11 nén hé s6 an toan 6n dinh nho
nhat cua mai dap [K] = 1,15. Dat dap dap lay
gan dung thudc dang & sét, cong trinh cap 11 nén
tri s6 gradient cho phép ¢ khéi dap than dap [J]
= (.75 [4]. Can c&r VAo céc gié tri cho phép dé
tinh toan khi ting kha ning tich nudc cia ho
chira dé biét dugc dap c6 dam bao 6n dinh hay
khong.

I11. KET QUA NGHIEN CUU

Tac gia d4 tinh toan céc gia tri cu thé
gradient tai day chan khay va 6n dinh mai ha
lwu dap vé6i cac td hop chiéu cao dap Hg =
20m, 25m, 30m va 35m; chiéu day tang thim
T=0,25m, 5m, 7.5m va 10m (nhu da néu ¢
muc II), trong khuon kho bai bao, tac gia chi
dua két qua tinh truong hop Hg = 25, gia tri
chiéu day tang thim T = Om, 2.5m, 5m, 7.5m
va 10m (bang 2).
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Hinh 2. Mt cdt tinh todn (truong hop H,y = 25m, T = 7.5m)

Bang 2. Két qud tinh todn truong hop Hy = 25m (T-Chiéu day tang tham; H-Chiéu cao cét nuée thuong lieu;
J1, Jo-Gradient tai ddy chdn khay phia thieong luu va ha heu; K-Hé s6 on dinh mai ha luew)

T(m) | H(m) A J, K Nhéan xét Két luan

2250 | 0.331 | 0.348 | 1.250 6n dinh

23.00 | 0.333 |0.351 | 1.241 én dinh Ho chua c6 thé tich thém dugc
0.00 | 2350 | 0.330 | 0.351 | 1.203 én dinh muc nuée AH = 2m

24.00 | 0329 | 0.353 | 1.170 6n dinh

2450 | 0.329 | 0.350 | 1.149 | Madt én dinh truot

2250 | 0.650 | 0.716 | 1.252 6n dinh

23.00 | 0.639 |0.721 | 1.244 én dinh Ho chua co thé tich thém dugc
250 | 2350 | 0.648 | 0.738 | 1.221 én dinh muc nuée AH = 1.49m

24.00 | 0671 |0.751 | 1.193 | Madt 6n dinh tham

2450 | 0.665 | 0.757 | 1.183 | Madt on dinh thdm

2250 | 0.668 | 0.728 | 1.257 6n dinh

23.00 | 0.705 | 0.734 | 1.245 én dinh Ho chua c6 thé tich thém dugc
500 | 2350 | 0.708 | 0.737 | 1.223 én dinh muc nuée AH = 1.25m

24.00 | 0.722 |0.758 | 1.195 | Madt 6n dinh tham

2450 | 0.724 | 0.785 | 1.191 | Madt 6n dinh tham

2250 | 0.705 | 0.732 | 1.261 én dinh

23.00 | 0.715 | 0.744 | 1.252 én dinh Ho chua co thé tich thém dugc
7.50 | 2350 | 0.719 | 0.750 | 1.227 | Madt én dinh tham | Muc nudc AH = 1.00m

24.00 | 0.724 | 0.766 | 1.198 | Madt on dinh tham

2450 | 0.727 | 0.795 | 1.194 | Madt 6n dinh tham

2250 | 0.716 | 0.735 | 1.268 6n dinh

23.00 | 0.725 | 0.746 | 1.259 én dinh Ho chua c6 thé tich thém dugc
10.00 | 2350 | 0.728 | 0.761 | 1.232 | Madt on dinh tham | Muc nuéc AH = 0.85m

24.00 | 0.731 | 0.769 | 1.210 | Madt on dinh thdm

2450 | 0.735 | 0.821 | 1.198 | Madt on dinh thim

Bang 2 cho ta thdy, trudng hop chiéu day
tang thim T = 0 thi hé sb 6n dinh mai ha luu va
gradient tai day chan khay nho hon cac truong
hop khéc; hé s6 6n dinh va gradient duoc ting
dan theo chiéu day ting thim T. Két qua nay
phU hop véi thyc té vi theo sb lidu khao sat va
dua vao tinh toan thi hé s thAm cua nén 16n
hon hé sd thim ciia dap, vi vay khi T = 0 thi
duong bao hoa trong than dap dang cao nén hé

s6 on dinh s& nhé hon so véi cac truong hop
khac; khi tang tham T 16n, dudng bdo hoa dugc
ha thdp nhanh (hé s6 thim ciia nén 16n hon hé
s6 tham cua dap) nén gradient thim qua chan
khay ting 1én dong thoi hé sé 6n dinh ciing
tdng so v&i cac truong hop c¢6 T nhé hon. Tu
két qua tinh toan céc gia tri J, K, tac gia so
sanh vai cac gia tri cho phép [J] = 0.75, [K] =
1.15 (nhu d& phan tich & trén) dé danh gia kha
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nang tich thém nudc cta hd. Cu thé truong hop
Hq = 25m thi véi T = Om, muc nude cia hd ¢b
thé tich dwgc thém AH = 2m, véi T = 2.5m,
muc nude cua hd c6 thé tich dugc thém AH =
1.49m...

Téac gia da tinh toan twong tu nhu trén véi
cac trudng hop Hq = 20m, 30m va 35m va két
qua nhan duogc déu tuwong tu nhu truong hop
Hs = 25m (Chiéu day tang thim T cang lén

thi gradient tai chan khay va hé s6 on dinh
mai dap ha luu cang ting), can ctr vao két qua
tinh todn J va K, tac gia ciing dd dua ra duoc
kha ning tich thém nudc ddi véi ting truong
hop cu thé (Bang 3). Tuy nhién cing mot
chiéu day tang thidm thi chiéu cao dap cang
cao thi hé sé6 6n dinh va gradient thim cang
giam, van dé ndy s& duoc tac gia gidi thiéu
chi tiét trong cac bao céo khoa hoc sau.

Bang 3. Téng hop khd néng tich nuéc ciia cdc trirong hop Hy = 20m, H, = 25m, H, = 30m va Hy = 35m

Hs = 20m Hs = 25m Hs = 30m Hs = 35m
T(m) AH (m) T(m) AH (m) T(m) AH (m) T(m) AH (m)
0.0 2.15 0.0 2.00 0.0 1.90 0.0 1.78
2.5 1.52 2.5 1.49 2.5 1.43 2.5 1.40
5.0 1.28 5.0 1.25 5.0 1.21 5.0 1.19
7.5 1.21 7.5 1.00 7.5 0.90 7.5 0.88
10.0 1.00 10.0 0.85 10.0 0.82 10.0 0.79

Nhu d4 néu trén 1a can 1 coéng cu danh gia
nhanh vé kha ning tich nuéc thém do bién doi
khi hau cua cac hd chira mién Trung, cin ctr VAo
cac gia tri tinh toan ¢ bang 2 tac gia da xay
dung biéu d6 quan hé (Hinh 3) giira chiéu cao
dap (Hq), chiéu day tang tham (T) va kha ning
tich thém nuéc cua hd chira (AH). Tu biéu d6
quan hé nay, gilp cho cac nha quan ly ciing nhu
cac chu hd cd thé danh gia so bo vé kha ning
tich thém nudc cia cac hd chira ma dap dau moi
van lam viéc an toan

o AH (m)

0 2.5 3 7.3 T (m) 1‘0
Hinh 3. Biéu do quan hé giira chiéu cao ddp
(Ha), chiéu day tang tham (T) va kha ndng tich
thém mieéc cua ho chira (AH)

IV. KET LUAN.

Viét Nam 1a mot nuée ¢ nhiéu hd chia, da
s6 cac dap dat duoc xay dung tir nhirng nam 70-
80, dén nay do thoi gian sir dung 1au ndm va tac

dong cua thoi tiét nén cac cong trinh da bi
xudng cap nghiém trong. Nam trong ving é&p
thip nhiét dgi, cd nhiéu thién tai bat thuong do
hién tuong bién dbi khi hau nhu i, bdo, trong
d6 mién Trung 1a noi chiu anh huong cua thién
tai bat thuong nhiéu so véi ca nude. Mua 16n
v6i thoi gian mua dai lam ting dung tich ho
chira so véi thiét ké, dung tich ciia hd chira ciing
can tang thém khi nhu cau dung nuéc o du ting.

Qua phan tich va tinh toan cu thé, trong bao
c4o0 nay da dat duoc mot s6 két qua sau:

- Khi nang cao dung tich hé chira can phai
xem xét dén diac diém cua tang thim nuéc T,
néu khong s& gdy mat 6n dinh dap

- Tang thaim nudc T anh huong dén kha ning
nang cao dung tich ho chira, tang tham cang lon
thi kha nang nang cao cang it.

- Néu mudn tich nuéc I6n hon kha nang tich
thém nudc cho phép (AH) thi can phai co giai
phap gia c6 dap va chéng x6i & day chan khay
hop 1y, néu khong s& gdy x6i ngam & day
chan khay va truot mai ha luu giy mét 6n
dinh dap dat.

- Pé dap tng c6 codng cu danh gia nhanh vé
kha nang tich nuéc thém do bién doi khi hau
cua cac hd chira mién Trung, tac gia da xay
dung biéu d6 quan hé giira chiéu cao dap (Ha),
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chiéu day tang tham (T) va kha nang tich thém  liéu tham khao cho céc nha quan 1y danh gia so
nuéc caa hd chaa (AH). Biéu do nay duoc xdy bo vé kha ning tich nudc thém cua tung ho
dung dua trén cac co s& khoa hoc va thuc tién  chua, tir d6 c6 giai phap cong trinh cu thé dé
dién ra & mién Trung, vi vay c6 thé dung lam tai  dap dau mdi lam viéc dugc an toan
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Abstract
SCIENCE BASE RESEARCH MORE TO WATER STORAGE
OF RESERVOIR IN CENTRAL REGION OF VIETNAM

Vietnam is a country with many reservoirs, most head dams are earth dams and built between
the years of 70-80, conditions and the possibility of building at the time was difficult, many dams
have seriously degraded. Up to now, ecause of climate change, there are many natural disasters
unusual such as flood, storms, of which central region is influenced by the unusual natural disaster
more than in the country. In order to minimize damage caused by natural disasters and meet the
demand downstream water users need to increase reservoir capacity. So, the article has focused
research and evaluation capacity to more water reservoirs in central provinces that dam still safety
working, this is scientific basis to help for the management of reference, applicable to each specific
construction.

Key words: climate change, central region, reservoir, more water storage
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