TAP CHi PHAT TRIEN KH&CN, TAP 18, SO M1-2015

Nguyén nhan gay thiéu nwéc hd thay dién
Pak R’Tih — Tinh Bak Nbéng

e Trwong Minh Hoang
e Hoang Trwdng Son

Trwdng Dai hoc Khoa hoc Ty nhién, BPHQG-HCM
(Bai nhgn ngay thang nam2014 , nhdn dang ngay thadng nam 2014)

TOM TAT

Céac hd thdy dién trong khu vuc tinh
P&k Néng thuong bj thiéu nwéc nghiém
trong vao mua khé trong thoi gian gén day,
khéng ding véi cong suét thiét ké ban dau.
Hé thdy dién Pdk R'tih méi hoan thanh va
dwa vao van hanh 12/2011 cing xay ra hién
twong nay. Nén tién hanh khdo séat va tinh
toén lwong nwéc cé thé dén va di cua hd
thdy dién Pak R'tih théng qua viéc thiét 1ap
va gidi phwong trinh can bang lwong nuéc
trong hé. Péng thoi, khdo sét thuc dia, quan
trdc muc nwéc ngdm theo thoi gian, thi

nghiém hién trwong, 14y mau thi nghiém
trong phong. Phan tich két qua két hop véi
cac dir lidu thu thap vé dia chét, dia chét
cOng trinh, lvong muwa, dién tich romg trong
khu viee. Tir d6 xéc dinh dwoc tham khoéng
phai 1a nguyén nhan gay thiéu nwoc cia hd
Dak R’tih, ma nguyén nhén la do lwong muwa
hang nam giam, dac biét la ltrong muwa trong
mua khd giam manh, dién tich rimg trong
khu vuc giam hon 80% tir 2005 — 2010, ter
dé lam gidm lwong nuwéce vé hé ciing nhw lam
gidm luong nuwéc bb cép cho tang chia.

Ter khoa: Hé, thay dién, lwu vuce tich thay, thdm, thiéu nuéc, nguyén nhan.

1.MO DAU

Thuy dién Bak R’tih thudc tinh Pk Néng,
v6i luu vuc tich thay 718 km?, dién tich mat hd ¢
muc nudce dang binh thuong (MNDBT) 618m la
10km?, dung tich h6 & MNDBT la 137,1.10°m?,
muc nudc chét caa hd dat 603m [1]. Bia hinh cao
trén 550m goém céc day doi dang bét Gp hoac kéo
dai dugc hinh thanh do basalt phun trao theo khe
nit, xen giita la hé thong thung liing nho hep.
Luong mua trung binh nam 13 2560mm. Thuy
van, chu yéu la cac hé thdng séng sudi chay doc
theo c4c thung ling, vé& dia chat thuy van nuéc
ngam trong khu virc ¢6 2 tang, tang chira nuéce 16
rdng — via trong tram tich aluvi phan bé nho hep
doc theo cac thung ling, d6 sau 0-0.5m, kha ning
chta nuée kém, tang chira nudce 16 rdng — via —
khe nat trong dat d4 basalt B(N; — Q tt), co bé
day Ion khoang 60m, phan bé trong toan bo khu
vuc, hd chta va luu vyc tich thay [1]. Kién tao,
trong déi phong hoa basalt va d4 basalt gdc thi

khong c6 hé théng dut gay nao cit qua, khe nut
kién tao ciing khong xuit hién, chi c6 khe nut
phong hoéa trong dgi phong héa va khe nat
nguyén sinh trong d4 basalt dic sit, tuy nhién sé
lwong khe nit it va do mo rat nho (1 — 2mm).
Nhung khi dwa vao van hanh 12/2011 bj thiéu
nudc nghiém trong vao mua kho, khong ding vai
cong suat thiét ké ban dau. Do d6, viéc tim hiéu
nguyén nhan dan dén thiéu nudc ho thuy dién
bik R’tih dwgc thuc hién va ciing 1a co sé
choviéc dinh lwong chi tiét chinh x4c trong budc
ké tiép va cho cac hd chira nuéc khéc trong khu
V.
2. PHUONG PHAP NGHIEN CUU

Giai bai toan can bang thé tich nudc trong
hé. Kiém nghiém thuc té, két hop cac thi nghiém
hién trudong nhu thi nghiém tham, quan tric muc
nuéc ngam; cac thi nghiém trong phong: thi
nghiém dam nén, thi nghiém xac dinh chi tiéu co
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ly cua vat liéu. Ngoai ra st dung cac cong thirc
thuc nghiém dé tinh thim qua nén dap, qua vai
dap, qua duong phan thuy. Tong hop va phan
tich céc sé liéu thu thap vé luong mua, dién tich
ring trong khu vire dé tim hiéu cac nguyén nhan
truc tiép va gién tiép gy thiéu nudc trong hd.
3.CHUONG TRINH KHAO SAT

3.1.Vung khao sat

Khu vgc hd Pak R’tih trong dia phan huyén Dak
R’I4p, mét phan thi x4 Gia Nghia tinh ik Néng (Hinh
1); khu vuc nghién ctu gidéi han boi toa do:
11952°30""— 12°4’45"" vi d6 Béc 107°35'307°-107%41"
kinh d6 Bong.

Hinh 1. Vi tri khao sat

3.2.Qué trinh khao sat
3.2.1.Thi nghiém hién trwong

Thi nghiém thdm trén 16p dat phong héa
dugc bd tri & swon doi trong khu vyc tich thuy
cta hd nhu hinh 2; dong thoi két hop 1y mau thi
nghiém trong phong tai vi tri nay. Dung cu gom 2
vong tham, vong nhoé nam & trong. Pong 2 vong
xudng dat mot khoang xac dinh, sau d6 d6 nudc
day 2 vong va do thoi gian nuwdc tham xudng mot
khoang dinh trudc. Tién hanh nhiéu hé thi

nghiém, va mét hé tién hanh nhiéu lan. Két qua
tinh theo cong thirc (1)

K=10.V.L/(F.(L+H).t) (1)

Trong d6: K: hé s6 thim (cm/s)

V: lugng tiéu hao nuéc (cmd)

F: tiét dién vong trong (cm?)

H: chiéu cao myc nudc tinh tir mat dat (cm)

L: do sau dong vao dat (cm)

t: thoi gian thi nghiém (s)
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Cac vi tri thi nghiém thdm hién truong

H5
H4
987
H3
12,78 m
H2
5,6 m H1
0,5m

2,23 2 R
23m [ <. Muc nudc ho

Hinh 2. So @b bé trf thi nghiém thim hién truong

Pé xac dinh hé s6 tham trong doi phong hoa
va trong d4 gbc, tién hanh st dung thi nghiém
muc (hat) nuée trong hd khoan, sau khi khoan
gua myc nudc ngam 10m thi bat dau thi nghiém
bang cach hat hét nuéc trong hé sau d6 do thoi
gian nude hdi phuc lai, hé s6 thdm duoc tinh theo
cong thac (2) [1].

K = 0,366.Q.(Ig(L.32L/r)/L.S @)
Trong d6, K: hé s6 tham (cm/s)

Q: Luu lugng nuéc mac ra (cm®/s)
r: ban kinh hé khoan (cm)

L: chiéu dai doan thi nghiém (cm)

S: d6 ha thap cot nudc (cm)
3.2.2.Quan tric mye nwéc ngam

Quan triac muc nudc ngdm & céc giéng trong
khu vic tich thay cua hd, céc giéng phan bd tur
dinh ddi xubng t6i chan ddi véi cao trinh lan luot
1a: G1 (632,8m), G2 (631,2m), G3 (625,1m); so
dd quan trac trong hinh 3. Lan dau vao cudi mua
kho—dau mua mua ngay 20/4/2012 véi myc nudc

ho 1a 604,4m. Lan 2 vio diu mua mua ngiy
5/6/2012 véi myc nuéc ho 1a 608,2m. Lan 3 vao
ngay 12/7/2012 véi muc nudc hd 1a 609,7m. Lan
4 vao giira ngay 25/7/2012 véi muc nuée hd la
612,3m.

Hinh 3. So db quan tric muc nuée ngam véi cac miii tén huéng xudng 14 giéng quan tric.

3.2.3.Thi nghiém trong phong

Thuc hién cac thi nghiém tham Kamenxki
G.N [2]. Thi nghiém dim nén Proctor theo tiéu
chuan ASTM D698 [3]. Thi nghiém xac dinh
thanh phan hat, si dung phuong phép ray,
phuong phap ti trong ké va phuong phap pipet ké
dua theo [4]

3.2.4.Panh gia lwong nwéc thim qua nén dap
- Sir dung c6ng thirc tinh tham Kamenxki G.N
) [2].
Q =B.K.H.m/(m+2b) (m®/s) ©)]
V6i, Q: Iuu lugng thim (m¥/s).
B: chiéu dai dap (m).
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K: hé s6 tham trung binh nén dap (m/s).
H: d6 chénh léch &p luc gitta thuwgng va ha
luu (m).
m: chiéu day tang chaa nuéc (m).
b: nira chiéu rong dap (m).
- Panh gia luong nuwdc thAm vong qua vai dap
bang cong thirc ciia Kamenxki G.N nhu sau

4 [2]

Q = (Hi? = H2).q/2H, (m%s) 4)
V6i, Q: Iuu lugng thim (m?s).

H1, H2: cot nude & thugng luwu va ha uu

(m).

H =H; —H

q = Ktb(ha? —hg?)/21 , luu luong tham don

Vi (m?%s).

ha: muc nudc tai A (m).

hs: muc nudc tai B (m).

I: khoang cach gitta A va B (m).

- Tinh toén thdm qua duong phan thay: ap dung

cbng thac cua Kamenxki G.N nhu sau (5)

[1]

Q=B.K.(H2- HARL, (m¥s)  (5)
Vi, Q: luu lwong tham (m¥s).
B: chiéu dai dwong phan thity (m).
K: hé s6 tham trung binh (m/s).
L: chiéu dai dwong tham (m).
Hi, Hz: 1an luot 13 cot nude & thuong va ha luu
(m).
* Thiét lap phwong trinh can bang thé tich
nuéc cho hd dwa trén phwong trinh co ban
ban dau (6)
Vra = Vvao + Vgiam (6)
Vi, Vi 12 thé tich nudce thoat ra khoi ho chira.
Vo 12 thé tich nuée vao ho chira.
Vgiam 12 lugng nuéc giam xudng trong hd
chtra.

+ Nwdéc ra khéi hd, Vi, 12 tong hop cua cac
loai nude nhu sau: Luong nudc thoat ra khoi hd
dé sir dung cho nha may thay dién, Vom. Luong
nuéc thoat ra khoi hod do hién twong tham, V..
Luong nudce thoat ra khoi hd do su bde hoi ¢ bé

mit hd, Vin. Luong nude thoat ra khoi hd do cac
nguyén nhan khéc, V..

+ Lwgng nuéc vao hd, Vi, 12 tong hop ciia
c4c loai nuéc sau: Lugng nudc cung cap cho hd
do mua, Vi Luong nuéc cung cap cho hd do
s6ng, sudi, Visng. Luwong nudc cung cap cho hd
do nudc ngam, Vigm. Két hop két qua khao sat,
quan tric muc nuéc trong hd, lugng nudc sir
dung cho nha may dién trong nhitng khoang thoi
gian nhét dinh, va lvong nuée giam xudng trong
hd. Noi suy va tinh dwoc nhitng luong nuéc cu
thé. Va phuong trinh c&n bang (6) s& duoc viét
lai nhu phwong trinh (7).

Vim + Vit + Vbh + Vk= Vmua + Vingim + Visong

+ Vyiim (7)

Ho duoc str dung chu yéu cho thuy dién va
thoi gian khao sat rat ngin vao céc thang mua
khd, chon thoi diém tinh toan khong xuat hién
mua, dé loai bé cac tham s6 Vi VA Vi dé viéc
giai phuong trinh (7) duoc don gian.

Trong phuong trinh can bang (7) ¢6 2 yéu té
chung ta khong xac dinh duoc truc tiép 12 Vagim
va Vido d6 ching ta dit ching thanh mot an sé
(Vnggm — Vi) va phuong trinh (7) trg thanh
phuong trinh (8).

(Vngam — V) = Vinm + Vioh — Vsong— Vgiam (8)

Tir Vé trai ciia phuong trinh (8) ¢6 thé rit ra
diéu kién sau:

(1) Néu (Vagim — Vi) > 0 thi V; it anh huong
dén luong nudc trong hd, néu gia tri cang lon
hon 0 thi V; cang it anh huong; nghia 1a thim
khong phai la nguyén nhan gy thiéu nudc cho
ho.

(2) Néu (Vngim — Vi) < 0 thi mét nudc trong
hé 12 nguyén nhan do hién trong thim.
4.KET QUA
4.1. Gia tri ciaa tham sé trong phwong trinh
)

Thoi gian khao sat tr ngay 12/2/2012 -
2/3/2012 chia thanh 2 dot ching ta xac dinh dwoc
c4c yéu té & vé phai caa phuong trinh (8), tir d6
xac dinh dugc gid tri, Vagm — Vi, nhu bang 1.

Trang 68



TAP CHI PHAT TRIEN KH&CN, TAP 18, SO M1-2015

Bang 1: Gié tri cua nhitng tham s xac dinh, véi mot hé sé 1a 10°m3.

Thoi gian Vim Vbh Vs()ng Vgiém (Vng%m - Vt)
12/2 - 22/2/2012 20,91 0,227 574 14,3 1,097
22/2 - 2/3/2012 20,53 0,176 4,13 15,7 0,876
4.2. Két qua thi nghi¢m tham hi¢n truong
Gl
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Mat dia hinh "y
630m ™
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Muc nwoc ho |
620m Muc nuwéc ngdm |
- et 2 FG I T L e - .-:‘;:“;: - — e o, g ;:;.r_ .-‘_ 612.3m
610 ssmeniiill _,: _:. T TR TP & ’:....’:iu;"' 609,.1m
S o S _,_._{_,_._._._"‘.,‘. 4= 1= - - 608,2m
k"'agalp*"‘ ‘Vﬁq,“_-_-‘- f
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.=~ Muc nuoc ngam va muc nwéc hd ngay 25/7/2012
....... - Myc nuwéc ngam va myrc nuoe hd ngay 12/7/2012

—= Myre nwdc ngam va myre nuéc hd ngay 5/6/2012
2T Mure nd'c ngdm va muwc nuwdc hd ngay 20/4/2012

Hinh 4. So @b thay d6i muc mrée ngdm tir két qua quan tric myc nudc trong giéng va hd Pak R tih.

Tai vi tri H5: Ky = 1518.10°cm/s,

R’tih va muc nude ngam céc giéng trong khu vuc

K, = 942.105cmls. tich thay cua hd ching ta thiét lap dwoc dwong

Tai vi tri H4: Ky = 8169.10°cm/s,
Kz = 3501.10°cm/s.
Tai vi tri H3: Ky =54,2.10°cm/s,
Kz = 23,7.105cm/s.
Tai vi tri H2: Kyg =3 -43.10cm/s.
Tai vitri H1: K <3.10%cm/s.

4.2. Két qua quan tric mwe nwéc ngam

trong hinh 4.

£ , 4 . A My 2va 3):
Theo két qua quan trac muc nudc ho bak

dang tri myc nudc trong nén dit va trong hd nhu

4.4. Két qua thi nghiém trong phong

Két qua thi nghiém trong phong cho thay vat
lidu & day c6 ham Iuong bot sét chiém hon 60%,
céc chi tiéu vat ly cao, tuy nhién do am Ién.Tinh
todn thdm qua cong thic thuc nghiém cua
Kamenxki G.N duoc két qua nhur bang sau (bang
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Bang 2. Thé tich nwéc mat qua nén va qua vai dap.

Luong mét nude, mé/ngay
Khu vuc
Dap chinh Dap phu 1 Pap phu 2 Pap phu 3
Qua nén 478,0 333,0 1432 4023
Qua vai dap 103,7 49,5 90,5 55,2
Cong 581,7 3825 233,7 4575
Téng cdng 1655,4 = 0,019 m¥/s
Bang 3. Thé tich nwéc mat qua duong phan thiy.
Khu vyc Luong mat nuéc, mé/ngay
Phia Pong 760
Phan thuy
Phia Tay 1240
5 A Phia Bong 467,9
B kénh dan vao cira lay nuéc
Phia Tay 4211
Tdng cong 2890 = 0,03m?/s

Két qua quan tric luong mua trong khu vuc duoc thé hién trong biéu db sau (hinh 4 va 5):

Lwong mua trung binh nam mm/nam o LTONZ Mua vao muia kho (mm)
4000 200.0
3000 BO0.0
5
£ 2000 4 é 100.0
[ E
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1000
S00.0
0~ ; )
400.0
2001 2006 2011 o0 o0 -
nam Nim

Hinh 5. Lugng mua trung binh nam & tinh Dak Néng Hinh 6. Biéu d6 lugng mua mia kho tinh Dak Néng

4.5. Két qua téng hop dién tich rieng tir tai liéu thu thap [7]

Két qua khao sat dién tich ring thong qua chuong trinh FOMIS cua Bo Tai Nguyén Mbi Truong [2]
trong hinh 7 va 8.

Dién tich rimg khu vuc dap Pak R'tih
Dién tich rimg tinh Dak Néng (ha) 1en tich rung Kau vae dap Da
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= = R
- <o ——S nimg Gia Nghia
. 380000 = 40000
2

340000 \ 2 20000

300000 - : o -
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Hinh 7. Dién tich ring tinh Bak Nong Hinh 8. Dién tich rieng khu vuc ho thuy dién Bak R’tih
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5. THAO LUAN

Lwong nudc trong hd chiu anh huéng tir cac
yéu t6 nudc vao va cac yéu té nude ra khoi ho.
Qua viéc giai phwong trinh can bang luong nuée
trong ho, ta thay duoc hiéu (Vagim — Vi) & 2
truong hop déu 16n hon 0 va dat gan 10°m? tuong
tng véi luu lugng khoang 1,2m¥s, tirc 1a luong
nuéc ngam cung cap cho hd nhiéu hon lugng
nudc ngam thoét ra khoi ho, tir o suy ra lugng
nudc thoat ra do tham it anh huong dén thé tich
nuéc trong hd. Két hop voi thi nghiém hién
truong ta thiy vat liéu & nén dap cd hé sé tham
rat bé (25.10°cm/s), va dic biét khi dwoc ngam
nuéc thi hé s6 thim cua vat liéu nay lai giam di
rat manh (con 12.10%cm/s), diéu nay duoc giai
thich do tinh treong nd cda vat liéu phong héa tir
d4 basalt; hé sb thdm caa d6i phong hoa bén dudi
ciing rat thap (3 — 43.10°cm/s); va trong da basalt
hau nhu khong tham (K < 3.10°%cm/s). Véi hé sé
tham rat bé d6 da 1am cho lwong nudc tham méat
ra khoi ho 1a khong dang ké, két qua tinh toan vé
lwong nuwdc mat qua nén dap, qua vai dap va qua
duong phan thuy cho ta thay rd diéu dé, tong
lwong mat nuéc rat nho, chi dat 0,049m?3s.

Qua két qua quan tric myc nudc ngam trong
khu vuc nhan thdy muc nuéc ngam trong khu
vc vao cudi mua kho 1a kha thap, gan ngang voi
muc nudc hd, nén kha ning bd cap cho hd hau
nhu khéng dang ké. Qua céc lan quan tric tiép
theo dén gitra mua mua ta ciing thiy muc nuéc
ngam ting 1én rat cham. C6 thé, trong mua mua
muc nudc ho dang 1én nhanh nén n6 da bo cap
nguoc trd lai cho nuée ngam. Tuy nhién do muc
nuéc ngam khong ting cao trong mua mua nén
dén moa kho thi lugng nudc ngam trong tang
chira khong con nhiéu dé cung cap tro lai cho ho.

Nguyén nhan muc nudc ngam ha thap vao
mua khé va tang chdm trong mua mua duoc giai
thich do dién tich rung trong khu vyc tinh Bak
No6ng ciing nhu trong khu vuc dap Pak R’tih
giam manh trong nhiing nam gan day (két qua
nhu hinh 7 va 8). Dién tich rimg giam xuéng 1am
cho dit tréng doi troc ting lén, kha ning giir
nudce lai trén bé mat kém, nén khi mua mua dén
thi luong nudce dugc di chuyén nhanh vé phia ha

lwu. Ngoai ra do dét tréng ddi troc 16 ra 1am ting
qua trinh laterit héa bé mit; do d6 hé sb tham cua
dat mat giam xudng manh.

Mot nguyén nhan truc tiép khac kha quan
trong lam giam lwong nuéc trong hd vao mua
kho 1a do lwgng mua trong khu vuc giam trong
nhitng nam gan day, dac biét 1a luong mua trong
mua khd giam rat manh (nhu hinh 5 va 6), chi
trong vong 3 nam tir 2009 — 2011 thi téng lwong
mua vao mua khé trong khu vuc da giam hon
500mm, twong (tng vGi lwu vuc tich thuy la
718km? thi hrong nudc do mua cung cap dé giam
hon 10°m?®.
6.KET LUAN

1. Hién tuong tham khoéng phai la nguyén
nhan gay mét nudc cho ho thity dién Pak R’tih.

2. Luong mua trong khu vuc, dac biét lwong
mua trong mua kho dd giam rat manh, 1am cho
lwong nudc bd cap truc tiép cho hd, cho nude
ngam giam xudng. Pay la mot nguyén nhan gay
thiéu nuéc trong ho.

3. Muc nuéc ngam trong khu vuc giam
manh, gan nhu can kiét vao mua kho va ting
chdm vao mua mua, diy cling 1a mét nguyén
nhén gay thiéu nuéc cho hd vao mua kha.

4. Dién tich rung trong khu vyc tinh Pak
Nong va khu vyc dap Pak R’tih d& bi thu hep
manh lam giam luong b6 cap cho nuwdc ngam.

Dé ¢6 duoc nhiing gia tri dinh lwong chi tiét
va chinh xac hon can thiét lap hé thdng giéng
khoan quan tric nudc ngam trong khu vuc theo
tuyén, thoi gian quan tric dai hon 3 nam. Thiét
lap 6 thi quan hé gitra luong mua hang nam véi
muc nudc ngam, va do thi quan hé giita dién tich
ring v6i muc nudc ngam; 1am co sé cho nhiing
budc nghién ciu tiép theo va cho cac hod chua
nudc khac trong khu vyc.

Loi cdm on: Cac tac gia xin chan thanh cam on Cong Ty
Tw Van Xay Dung Pién 2, Ban Piéu Hanh Thiy Dién Pak
R’tih, Phong Thi Nghiém Pja Chdt Coéng Trinh-Bja Chdt
Thaiy Vin, Khoa Dia Chdt, da tao diéu kién dé hoan thanh
cbng viéc. Ban té chirc hgi nghi khoa hoc Truong Pai Hoc
Khoa Hoc tir nhién-Khoa Pja Chdt da tao diéu kién cong bd

két qud. Thdy ¢é da phan bién va cho y kién d@é hoan thién.
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Causes of water shortage for
Dak R'Tih hydropower reservoir-Dak Nong

province

e Truong Minh Hoang
e Hoang Truong Son
University of Sciene, VNU-HCM

ABSTRACT
Recently, hydropower reservoirs in
Dak Nong province are continually

significantly deprived of water in dry season;
it is not as the initial designed capacity. Dak
R'tih hydropower reservoir has just been
completed and worked since December
2011 but this phenomenon also occured.
Therefore, it is recommendable to carry out
investigation and calculation of water volume
flowing in and out of Dak R'tih reservoir by
establishing and solving an equilibrium
equation of water volume in the reservoir.
Field survey, groundwater level monitoring,
field test and sampling for labortory tests

were carried out simultaneously. Analysing
the investigated results together with
collected geological, engineering geological,
rainfall and forest area data in the
researched zone, we can determine that.
The permeability is not a cause for water
shortage in the Dak R'tih reservoir. The real
cause is decrease of rainfall, especially
during the dry season. The forest area in the
zone has decreased more than 80% from
2005 to 2010. Hence, the water amount
flowing in the reservoir and recharge for the
aquifer has been decreased.

Key words: lake, hydroelectricity, watershed, permeability, water shortage, deprived of

water, cause.
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