NGHIEN CUU PANH GIA CAP NHAT MUA LU VA LU THIET KE
CAC HO CHUA THUY LQI CAM RANH VA VUC TRON

Nguyén Tién Kién’, Lé Pinh Thanh?

Tom tit: Mién Trung 14 khu Viee ¢6 tiém ndng 16m cho phdt trién kinh té, x& hgi nhung ciing la noi
chiu nhiéu thién tai khdc nghiét nhi lii, b&0, han han, ... Trong mdy chuc nam qua Nha meée va dia
phurong da dau tw xay dung nhiéu céng trinh hé chira 16n nhé phuc vu cdp nuwde va phong chong
gidm nhe thién tai. Sau nhiéu ndm hoat déng, dudi s tac déng manh mé khi hdu, méi truong nén
nhiéu ho chira d& Xudng cdp, giam kha ndng thwc thi cde nhiém vu dwoc giao trong cdp nude,
phong chdng thién tai va, dam bdo an toan cho bdn thdn céng trinh. Bé ¢é co sé khoa hoc cho cdc
dé xudt nang cdp cdc hé chira thity loi mién Trung, bai b&o giéi thiéu mot so két qua nghién Ciru
ban dau vé cdp nhdt danh gia i thiét ké va kha ndng an todn cia hai hé chira dién hinh cia khu

viee 1a 6 chiva Cam Ranh (Khanh HO@) va ho chira Viee Tron (Qudng Binh).
Tir khéa: I thiét ké, an toan hd chira, Cam Ranh, Vuc Tron, thong ké, diéu tiét 1.

1.MUA VA LU TREN LUU VUC HO
CHUA CAM RANH VA VUC TRON

1.1 Ho chira Cam Ranh va Ve Tron

Ho chita Cam Ranh: Puogc xiy dung trén
sudi Thuong, thudc huyén Cam Ranh tinh
Khanh Hoa. Dién tich luu vuc tinh dén tuyén
dap 13 59,4 km?, chidu dai séng chinh 12,8 km.
Sudi Thuong bat ngudn ¢ ving nai cd do cao
trén 500 m thudc huyén Canh Ranh, tinh Khanh
Hoa. Tir nguon vé dong chinh chay theo huéng
Tay Nam-Pong Bic sau d6 d6 vao bién Pong.
Céac dic trung luu vyc tinh dén tuyén dap ho
chtra nudc Cam Ranh nhu bang 1.

Nhiém vu cong trinh duoc ghi 1 trong quyét
dinh 52QDb/XDCB ngay 18/01/1992 cua Bo
truong BO Thuy Loi (cil), nay 1a Bo Nong
nghiép & Phat trién Nong thon phé duyét Ludn
ching Kinh té Ky thuat (KTKT), nay la Dy an
dau tu Thiét ké co so (DADT-TKCS ): Tudi cho
2300 ha dat néng nghiép; cip nudc sinh hoat
cho 70.000 dan, nén cap cong trinh thugc cap 111
Cong trinh dau méi dugc thiét ké voi I co tan suat
P=1,0% va kiém tra véi Iii c6 tan suét P=0,2%.

Y Trung tam du bdo khi twong thiy van Trung wong
2 Truong Pai hoc Thuy loi

Hé chira Viee Tron: HO duogc xay dung trén
song Ron, c6 dién tich luu vire F=110km? thudc
xa Quang Chau, huyén Quang Trach, tinh
Quang Binh. Séng Ron bét ngudn & ving ndi ¢6
do cao khoang 600 m bén suon Pong Truong
Son. Céc dic trung luu vuc tinh dén tuyén dap
hd chtra nuéc Vue Tron d duoc xac dinh trong
TKKT c¢b6ng trinh nhur bang 1. Nhiém vu chinh
ciia hd chira nudc Vuc Tron 1a cap nudc tudi
phuc vu san xuat néng nghiép va phuc vu din
sinh, ngoai ra n6 con tham gia diéu tiét, giam
dinh 1ii phong chéng i lut cho ha luu song RoON,
cai thién moi truong va nudi trong thiy san.

Ho chira Vuc Tron duge dua vao van hanh tur
nam 1989. Trong giai doan TKKT va thi cong,
tai liéu co ban con rat han ché ca vé do dai ciing
nhu tinh dai biéu, tiéu chuan lii thiét ké cong
trinh ¢ thip hon so véi tiéu chuan quy dinh
hién nay. Dy an cai tao va nang cip hd chua
nude Vue Tron da duoc kiém dinh an todn véi
lti c6 tan sudt P=1%. Hién nay, theo tiéu chuan
TCXDVN 285-2002 cong trinh thudc cap III,
cong trinh dau mdi duogc thiét ké voi 1 co tan
sut P =1%, kiém tra v6i 1ii ¢6 tan suat P= 0,2%.
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Bang 1: Pic trung luu vie c4c hd chira tinh dén tuyén cong trinh

Tuyén F(km?) Ls (km) B (km) Jsd (%0) Jis (%0)
bap Cam Ranh 59,4 12,8 5,9 291,5 48,1
bap Vuc Tron 110,0 20,3 14,25 12,0 8,8

1.2 Tinh hinh mwa li trén luu vec Cam
Ranh va Vue Tron

- Lwu vwe hé Cam Ranh: Mua 1i trén
khu vgyc hé6 Cam Ranh chu yéu 1a do anh
huong cua bdo, &p thdp nhiét ddi hoic tb
hop gitta 4p thap nhiét d6i, khdi khong khi
lanh,... Mua 1d trén khu vuc c6 dic diém

ngdy cang gia ting ca vé tan suit xuat hién
lin cuong d6 mua, xudt hién ddng thoi ca vé
thoi gian mua ln thoi diém xuét hién luong
mua ngdy lén nhat nhu bang 2; mua 16n 1a
nguyén nhan chinh cing véi diéu kién dia
hinh déc, 10ng séng ngén 1am li trén séng
Ién xudng nhanh.

Bang 2: Nhitng tran mra 16n trong va lan cin luu vuc hd chira nwéc Cam Ranh

Tran mua Ngay mua Luong mua 1 ngdy 16n nhit (Xima) (Mmm)
I6n nhat Nha Trang Cam Ranh Pong Tring
(3-5)-XI1-1978 3/XI1 334,1 246,0 343,7
(3-11)-X1-1981 10/X1 262,3 1753 210,0
(1-6)-X11-1986 21X 348,7 470,8 246,0
(16-24)-X1-2000 17/X1 236,2 2215 192,6
(2-7)- X1-2009 3/XI1 270,7 250,6 252,5

Tur nim 1977 dén nay, trdn mua i thang
X11-1986 14 tran mua ld lich su, tiép dén 1a
tran mua thang XII-1978, thang XI ndm 2009
va ndm 2010, cac tran mua khac tuy luong
mua kha I6n nhung khéng sinh ra 1d 16n 1a do
luu vye trong thoi gian truéc mua chua bao

hoa nén luong ton that kha 16n nén 16p mua
hiéu qua khong cao.

- Luwu viee ho Ve Tron: Theo s6 liéu quan
tric tir nim 1961 dén nay trong luu vire hdé Vuc
Tron va lan can da xuat hién 4 tran mua 1 16n
dién hinh nhit nhu bang 3.

Bang 3: Nhitng tran mwa 16N trong va I1an cin luu vuc hd chira nwéc Vuc Tron

Tran mua Ngay mua Luong mua ngdy 16n nhat (Xima) (Mm)
I6n nhat Pong Tam Tuyén Hoa Vuyc Tron
(5-11)-V111-2007 7IVIII 755,0 707,0 587,0
(15-23)-X-1993 18/X 616,0 548,0
(1-10)-X-2010 3/X 464,7 472,4
(5-13)-X-1995 9/X 502,7 435,0

Pic biét tong lwong mua trong hai ngay 8-
9/X/1995 tai Pong Tam dat t6i 957,8 m va Tuyén
Hoa dat 845,6 mm. Theo sé liéu van hanh ho
chira Vyc Tron dén nay cho thay dong chay li
t6i ho c6 sy bién doi phi hop voi dong chay li

do duoc tai cac tram thay van trong khu vuc.
1.3. Phwong phap tinh toan cap nhat la
thiét ké cac hé Cam Ranh va Vuc Tron
Viéc tinh todn cap nhat mua I va It cho cac
ho chira Cam Ranh vd Vuc Tron co ban dua
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theo Quy pham tinh toan cac dac trung thiy van
thiét ké QP.TL.C-6-77, va Tiéu chuan xay dung
Viét Nam TCVN285-2002. Do diéu kién luu
vgc Cam Ranh va Vuc Tron khong cd tuyén
thuy van do dong chay nén luu luong dinh I
thiét ké duoc xac dinh theo cong thirc
Xokolopxki (1), hodc cong thurc Alechxayep (2),
hodc cong thirc triét giam modun dinh 1i theo
dién tich luu vuc (3):
0,278-a-(H, —H,)-f-F,

Quaxp = T +Q, (1)
Qmaxp = 16,67.a..Hp. Wi F 2
Qe pet = Qe (%)1‘” 3
Trong do: "

- Hp 1a lugng mua i 16n nhat ing véi tan
suat thiét ké (mm). Trong d6 H, duoc tinh tir
lwong mura ngay thiét ké X, (mm).

- o 4 hé s6 dong chay 1.

- F 14 dién tich luu vuce (km?).

- f 12 hé s6 hinh dang 1, f duoc tinh tir tran i
thuc do trong khu vuc.

- T, la thoi gian 1 1én (h), duogc 1y phu thudce

vao thoi gian chay truyén t. tduoc tinh theo

.2 e L
bicu thuc: = v —30) -

- Vipmax 12 tdc d6 trung binh mat cat 16n nhat
(m/s)

- Qng 12 Iru Iwong trude li (m/s).

Pé tinh Hp can phai tinh dugc X, cua luu vuc
dia vao phuong phap théng ké, tic xay dung
duong tan suit luong mua ngay 16n nhat véi cac
thong s6 thong ké co ban la tri sb binh quan
Xibg, CV va Cs. Tir d6 lwong mura ngay 16n nhat:
Xp=Kp. Xibg.

2. TINH TOAN CAP NHAT MUA LU
THIET KE

2.1. Cap nhat va tinh toan, danh gia lai
mua ngay 16n nhit thiét ké

Hé chita Cam Ranh: Tinh toén mua Iii mot
ngay lon nhat ing véi tan suat thiét ké cho lwu
vyc hd Cam Ranh theo phuong phap thong ké
tai hai tram do Nha Trang va Cam Ranh. Céac
thong sb thong ké caa duong tan suit va tri sb
tmg v6i cac tan sudt theo dudng phan b
Kritski-Menkel nhu bang 4. S6 liéu mua li
dugc cap nhat dén nim 2012 dugc dung cho
nghién ctru tinh toén.

Bang 4: Lwong mua 1 ngay 16n nhat thiét ké lvu vuc hd chira Cam Ranh (mm)

Tan suét (%)
0,1 0,2 0,5 1,0 2,0
Ximaxp Nha Trang 737 643 547 477 411
Ximaxp Cam Ranh (cap nhat) 895 755 623 519 431
Ximaxe (TKKT cii) 488,6 403,7 366,4

Do tram Cam Ranh gan luu vyc nghién ciu c6
tinh dién hinh va tri s tinh todn mua Ii 16n hon
nén nghién cau hra chon tram Cam Ranh cho tinh
toén la sau nay.

Hé Ve Tron: Do s liéu mua tai cac tram

trong ving hd chira déu ngin va gian doan nén
nghién ciru dd lra chon lugng mua ngay 16n
nhat tram Tuyén Héa lam dai biéu. Cac két qua
tinh toan theo phuong phap thong ké nhu trong
bang 5.

Bang 5: Lwong mura 1 ngay 16n nhat thiét ké tai tram Tuyén Hoa (mm)

Tan suét (%)
0,1 0,2 0,5 1,0 2,0
Ximaxp TUuyén Hoa (cap nhat) 1188 1032 874 756 651
Ximaxp (TKKT cii) 815 701
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DPUONG TAN SUAT LUQNG MUA NGAY LON NHAT TRAM CAM RANH
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Hinh 1: Puong tan suat lwong mua ngay lon nhat tram Cam Ranh
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2.2 Nghién cu tinh toan cip nhat li thiét
ké ho Cam Ranh va Ve Tron

Theo Tiéu chuan xiy dung Viét Nam
TCVN285-2002 va QCVN4-5-2011 cdng trinh
dau mdi hd chira Cam Ranh va Vuc Tron duoc
tinh véi 1ii thiét ké c6 tan suat P=1,0% va li
Kiém tra c6 tan suat P=0,2%.

(1)- Tinh toin, danh gia cAp nhat li thiét

Hinh 2: Puong tan sudt lwong mwa ngay 1ém nhdt tram Tuyén Hoa

ké h6 Cam Ranh

- Lwu lwong dinh \ii thiét ké tai tuyén dip
Cam Ranh (Qmaxpcr) dugc tinh theo cong thirc
cuong do gidi han Alechxayep (2) va cbng thirc
triét giam mo duyn dinh 1i theo dién tich luu
vuc (3), trong d6 1ay hé sé dong chay li 0=0,85.
Cac két qua tinh toan cudi ciing theo cdng thirc
(2) nhu bang 6.
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Bang 6: Luu lwong lii thiét ké cap nhat hd chira Cam Ranh

Tan suét thiét k& (%)
0,2 0,5 1,0 10,0
Qmaxpcr - Cap nhat (m*/s) 1203 992 843 432
Qumaxpcr - TKKTc  (mfs) Khéng tinh 839 636 356

Nhu vay, so voi gia tri Qmaxpcr da dugc chon
trong TKKT du an, gia tri Qmaxpcr tinh cap nhat
I6n hon 18% d6i véi li kiém tra (P=0,5%), 30%
dbi véi 1a thiét ké (P=1,0%) va 21% dbi véi la
c6 tan suit P=10%.

- Tong lwong lii thiét ké (Wmaxpcr): Tong
lugng 1d thiét ké tai tuyén cong trinh duogc
tinh tir Qmaxpcr bang quan hé dinh 1i Qmax ~

Whaa (tong lwong i mot ngdy 16n nhat) va
quan hé Wnaa ~ Whas (tong luong 1d 16n
nhit thoi doan 3 ngady) trong giai doan TKKT
dang: Wmaa= 0,0361Qmaxx10° va Wiaxs =
1,5420 Wmax1. Tong luong li 16n nhit tung
thoi doan mg vé&i tan suat thiét ké tai tuyén
dap Cam Ranh nhu trong bang 7.

Bang 7: Cac diic trung lii thiét ké cip nhat hd chira Cam Ranh

P (%) 0,2 0,5 1,0 5,0
Qmaxe  (M/S) 1203 992 843 543
Wimae (10°m°) 43,4 35,8 30,4 19,6
Wiamaxe  (10°m®) 66,94 55,23 46,90 30,22

- Qua trinh li thiét ké (Q~t)p: Qua trinh i
thiét ké tai tuyén dap Cam Ranh duoc thu phong
dua trén qua trinh i 16n nhat lich sir thang X -
1978 tram P4 Ban theo phuong phép cing ty sb.

(2) - Tinh toan, danh gia cip nhat lii thiét
ké ho Vue Tron

- Dinh lii thiét ké Qmaxp: V6i két qua luong
mua ngay 16n nhat ¢mg voi cac tan suat thiét ké
da tinh duoc ¢ bang 5, rng dung cong thirc
Xokolopxki (1), va céng thirc Alechxayep (2)
cho cac két qua dinh 1ii thiét ké tai tuyén dap ho
chira Vuc Tron nhu trong bang 8.

- Téong lwong lii thiét ké Wnap: VOi dic
diém dia hinh leu vuc déc, 10ng sdng ngan, do
déc 1ong song I16n lai nam trong ving mua 16n
nén li trong cac song 1én, xudng rit nhanh,
thuong 1& dang 1 don. Thoi gian duy tri tran 1a
tir 2-4 ngdy. Trong d6 tong lwong li 1 ngay lon
nhat chiém phan 16n tong luong toan tran li.
Theo s liéu dong chay li tram Tan Lam thoi ky
1970-1979 thiét 1ap quan hé Qmax ~ Winaxt,
Winaxt ~ Winaxa, tir d6 tinh duoc tong luwong li
I6n nhat thoi doan 1, 3 ngdy cho tuyén cong
trinh.

Béng 8: Dic trung lii thiét ké Qua cap nhat hd chira Ve Tron (m?/s)

Dic trung P=0,2% P=0,5% P=1,0%
Ximaxe (MM) 1032 874 756
Qmaxe (M*/s) theo Alechxayep 3837 3173 2689
Qmaxp (M) theo Xokolopski 3830 3214 2755
Wimaxe (10°m°) 89,7 75,0 64,1

- Qua trinh 1 thiét ké (O~t)p: Puogc thu phong theo qua trinh tran 1i 16n thuc do dién hinh tir
ngay 29 - 31 thang VIII ndm 1975 tram Tan Lam theo phuong phép cung ty sb.
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3. PHAN TICH, PANH GIA SO SANH KET QUA
TINH MUA VA LU KIEM TRA CAP NHAT VOI LU
THIET KE CU CUA HO CHUA

3.1 So sanh két qua lii ho Cam Ranh

Bang 9 trinh bay tong hop két qua tinh toan trudc
va sau khi cap nhat mura va Iii thiét ké cho ho chira
Cam Ranh véi chudi so liéu dén nam 2013.

Béng 9: So sanh két qua mura 1ii va lii thiét ké ho Cam Ranh sau khi cip nhit
Tan suit (%) 0,2 0,5 1,0
Ximax (MM) — Thiét ké cii (1)
Ximax (MM) — Tinh [am Quy trinh (2) 612,0 526,0 462,0
Ximax (MM) — Cap nhat 2013 (3) 755,0 623,0 519,0
AXimax = (3)-(1) (mm) 143,0 97,0 57,0
AXimax/ X1max (1) (%) 23,4 18,4 12,3
Quae (M/s) - Thiétkéca (1) 839 636
Qumae (M*/s) - Tinh [am Quy trinh ~ (2) 1050 867 760
Quaxe (M/s) - Cap nhat 2013 (3) 1203 992 843
AQmaxe =(3)-(2) (m’fs) 153 207
AQmaxe! Qmaxe(1) (%) 18,2 32,5
Wamae (10°m®)- Tinh lam Quy trinh  (2) 23,27 19,69 16,45
Wanmae (10°m®)- Céap nhat 2013 (3) 43,40 35,80 35,80

Nhu vay sau khi cap nhat s6 liéu va tinh
Kiém tra lai cho thiy lugng mua 1 ngdy 16n nhat
tang 1én khoang tir 12,3% Vv&i tan suat P=1,0%
dén 23,4% véi P=0,2%. Trong khi d6 dinh I c6
mtc ting nhiéu hon, vi du ting 32,5% voi
P=1,0%.

3.2 So sanh két qua lii hé Ve Tron:

HO Vuc Tron duogc thiét ké va xay dung tir

nhitng ndm 1980 khi ma s liéu thuc do con han
ché va chua nhiéu tac dong clia con ngudi ciing
nhu van dé bién d6i khi hau. So sanh véi két
qua tinh 1i thiét ké trude day tir s6 liéu mua va
st dung mé hinh tap trung nuéc cho hd Vuc
Tron véi QPC6-77 va tinh toan mua It va ki
thiét ké cap nhat s6 liéu dén nam 2013. Céc két
qua so sanh nhu trong bang 10.

Bang 10: So sanh mura lii va lii thiét ké ho Vue Tron sau khi cip nhat

Tan suat (%) 0,2 0,5 1,0
Ximax (MmM) — Thiét ké cii (1) 403,7 366,4
Ximax (MM) = Tinh [am Quy trinh (2) 617,4 558,0 512,4
Ximax (MM) — Cap nhat 2013 3) 755,0 613,0 519,0
AXimax = (3)-(1) (mm) 137,6 55,0 6,6
AXimax X1max (1) (%) 22,3 9,9 1,3
Quaxe (M/s) - Thiét ké cii (1) 3257 2320
Qumae (M%/s) - Tinh [am Quy trinh ~ (2) 3789 2685
Qumaxe (M/s) - Cap nhat 2013 (3) 3830 3214 2755
AQmaxe =(3)-(1) (Ms) 573 435
AQmaxe! Qmaxe(1) (%) 17,6 18,8
Winae (10°m?)- Thiét ké cii (1) 61,59 52,38
Winae (10°m?)- Tinh [am Quy trinh  (2) 67,24 57,80
Wiae (10°m?)- Cap nhat 2013 (3) 89,70 75,00 64,10
AWl = (3)-(1) (10°m?/s) 28,11 611,42
AW maxe ! Winae (1) (%) 45,6 21,8
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Két qua cap nhat va tinh kiém tra cho thay
lwong mua 1 ngay 16n nhéat va dinh 1ii ho Vuc
Tron ting lén dang ké, Cu thé mua 1 ngay l6n
nhat véi P=0,2% tang 1én dang ké (22,3%), mac
di véi P=1,0% hau nhu khong ting. Trong khi
dinh 1t ting thém tir 17,6% dén 18,8% tuygf
theo tan suét.

4. KET LUAN VA KIEN NGHI

So sanh cac két qua tinh toan cap nhat méi va
két qua thiét ké cii ciing nhu két qua tinh kiém
tra trudc day cho thdy xu thé mua 1i va li déu
c6 Xu thé tiang rat dang ké. Cu thé d6i véi timg
hd chira nhu sau: (1)- Pbi véi hd Cam Ranh:
Luong mua ngdy Ién nhat thiét ké tang tir
12,3% (tan suat 1,0%) dén 23,4% véi tan suat
0,2%. Pinh li ting kha 16n tir 18,2% véi tan
suit 0,5% va 32,5% voéi li tan suit 1,0%; (2)-

TAI LIEU THAM KHAO

Pbi voi hd Vuce Tron: Két qua tinh cap nhat
dinh i tan sudt P=0,2% 16n hon két qua cii
572,6 m®/s (17,6%), va v&i tin sudt P=1,0% l6n
hon 435,5 m®/s (18,8%). Tong luong 1d v6i tan
suit P=0,2%, ting hon so véi cii 1a 45,6%, va
V6i tan sut P=1,0% ting 21,8%.

Nhing két qua chénh léch ndy cho thay muc
do gia tang vé mua Ii va lil & cac luu vuc hd chira
Cam Ranh va Vuc Tron la rat dang ké ca vé dinh
va téng lugng lii. Nhitng thay d6i ndy mot phan
do cap nhat sb liéu va xir 1y cac thong s6, Iwa chon
phuong phap tinh toan chat ché va phu hgp hon.
Diéu ndy cho thiy can phai gia ting mic do an
toan ciia hd chira va phai nghién ciru tinh toan lai
diéu tiét i qua ho chira ndy Vi tran i thiét ké
MGi cap nhét v6i tan suat thiét ké va tan suat kiém
tra ciia hd chira Cam Ranh va Vuc Tron.
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Abstract:
STUDY FOR UPDATED ASESSMENT OF DESIGN RAINFALL AND FLOOD
OF CAMRANH AND VUC TRON RESERVOIR

Central Vietnam is region which has very good potention of natural conditions for economical and
social development, and this region also is facing with many natural disasters such as typhoons,
floods and droughts,... During the recent years the Government has invested for many hydraulic
strucrures for irrigation and natural disaster management. In which the reservoirs are very
important, but after long time in operation, almost the reservoirs in the region have got many
problems, specially the safety of the reservoirs during the flood season and the capacity for irrigation
water suppling in the context of climate change. This study mentions and presents some results in
updated assessment of design rainfall and floods as basic for futher study in problem of reservoir
safety for flood control and water supply with example of Cam Ranh and Vuc Tron reservoir.

Key words: design flood, reservoir safety, Cam Ranh, Vuc Tron, flood regulation.

Nguoi phan bién: PGS.TS. Ngb Lé Long BBT nhdn bai:  20/5/2014

Phdn bién xong: 22/7/2014

KHOA HQC KY THUAT THUY LQ1T VA MOI TRUONG - SO 45 (6/2014) 9



