NGHIEN CU’U & TRAO DOI

PHUONG PHAP DON GIAN UGC TINH PHAN BO CAT BUN BOI
LANG CAC HO CHUA G VIET NAM

TS. Nguyén Kién Diing
Trung tam Ung dung cédng nghé va Béi duéng nghiép vu khi tugng thdy van va méi trudng

6 nhiéu phuong phdp udc tinh phdn bé bun cdt béi ldng trong cdc hé chiia theo khéng gian va
< thai gian. Tuy nhién dp dung phuong phdp ndo trong thuc té con phu thudc vdo tinh hinh s6 liéu

cuthé.

Bai bdo nay gidi thiéu cdc phuong phdp don gidn udc tinh phdn bé bun cdt boi ldng trong cdc hé chia
theo khéng gian va thoi gian, tha dp dung tinh cho hé chira Hoa Binh, trén séng Da.

1.Datvan dé

Phan bé bun cét boi lang trong cac hé chia theo
khong gian va thdi gian la ca s& khoa hoc quan
trong trong viéc thiét ké ho chia va xay dung qui
trinh van hanh hé. C6 nhiéu phuang phéap uéc tinh
phan bé bun cat boi lang hé chia, song ap dung
phuong phap nao trong thuc té con phu thudc vao
tinh hinh sé liéu cu thé.

D6i vai hau hét cac ho chira vira va nho 6 nudc
ta, khi thiét ké, cac s6 liéu sé liéu dia hinh (cac mat
cat ngang), dia mao, qua trinh muc nudc thugng
luu dap, luu lugng nudc va bun cét, thanh phan hat
clia bun cat dén ho... déu bi thiéu hodc khong cé. Vi
vay, khéng thé st dung cac mé hinh toan hién dai,
phtc tap ma phdi nghién ctu ap dung nhiing
phuang phép don giadn dé tinh toan phan bé bun
cat béi lang theo khéng gian va thai gian.

2. Phuong phap don gian uéc tinh phan bé
bun cat bdi lang theo thai gian

Dé udc tinh phan bé bun cét boi 1dng theo thoi
gian c6 thé st dung cac cong thic don gian cla
Shamov, Lapshenkov, Garde...

Coéng thic Shamov dugc dung rong rai & Nga,
Trung Quéc:
Wi =W.(1-a,) M

Trong dé: Wy = téng lugng bun cat béi ldng sau
Tnam van hanh hé [m?], W,, = thé tich gidi han ctia
bun cat boi lang trong h6 [m®], a; =hésoty 1&,T=
thai gian tinh tir khi h6 bat dau van hanh [nam], a,
va W_, c6 thé tinh nhu sau:

Wi )
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Trong d6: W, = thé tich bun cat béi ling trong
nam van hanh dau tién [m®], R, = t6ng lugng bun
cat nam vao ho (bao gém ca bun cat lg ling va di
day) trung binh nhiéu ndm [kg], ps = khoi lugng
riéng bun cat boi lang [kg/m?], Ar, Ap = tiét dién ust
cla long séng va tiét dién uét cha ho tai vi tri sat
dap ung véi muc nudc tuong Ung véi luu lugng
nudéc bang 3/4 luu lugng nudc I6n nhat [m?], V, =
dung tich hé ting véi muc nuée dang binh thudng
[m3], ny = hé s6 phu thudc vao do doc cla song s,
bang 1,00-0,80 néu s < 0,0001, bang 0,80 - 0,50 néu
s =0,0001 - 0,001, bang 0,50 - 0,33 néu s = 0,001 -
0,01.

3. Phuong phap don gian uéc tinh phan bé
bun cat bdi lang theo khéng gian

Dé& udc tinh phan bé bun cat boi 1dng theo thai
gian c6 thé st dung cac cdng thiic don gian cla
Borland-Miller, Menné-Kriel (1959), Chien (1982)...

Phuong phéap Borland-Miller dugc xay dung trén
két qua khao sat 30 hé chiia ¢ My. Qua trinh tinh
toan goém hai budc: 1) Phan loai hé, 2) Tinh phan bo
bun cat béi lang. Cac hé chira dugc phan lam 4 loai
(bang 1) dua trén quan hé giira thé tich va chiéu sau
ban dau ctia ho (hinh 1).

Ngudi doc phén bién: PGS. TS. Hoang Minh Tuyén
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Bdng 1. Bang phdn loai hé theo Borland-Miller

Loai Tén loai hé M G my n;

| HO tu nhién (Lake) 3,5-4,5 3,417 1,5 0,2
Hé chia vung déng bang-ban son dia

| (Floodplain-foothill) 25-35 12324 05 | 04

Il Hé chira ving doi (Hill) 1,5-2,5 | 15,88 1,1 2,3

v Hé chiia vung nui cao (Gorge) 1,0-1,5 |4,232 0,1 2,5

M la s6 nghich dao ctia d6 déc duding quan hé dung tich-dé sau (M = cotga.).
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Hinh 1. Quan hé thé tich- dé sdu

Hinh 2 1a so d6 béi Idng theo Borland-Miller. Thé
tich béi lang tinh toan sé dugc xac dinh theo céng
thuc:

[(Dy-Dg)/AD-1]

3

i=c

AD
Trong d6: V¢ = thé tich béi lang tinh toan [ac-ft
hay m3], AD = gia s6 dé sau trong budc tinh [ft hay
m], D, = d6 sau bun cat tich dong trudc dap [ft hay
m], As = dién tich bé mét ho ban dau & d6 sau D,
[ac hay m?], V¢, = thé tich bun cat lang dong dudi

+V

50 (5)

sc Aso (A + AP(|+1))

P(i)

do sau D, [ac-ft hay m?], Ap(i) = C[P™ (1 - P)™] =
dién tich mat hé tuang doi tai d6 sau tuong doi P =
D/H, D = d6 sau tir muc nudc nao dé dén day ho
trudc dap [ft hodc m], Dy = d6 sau t muc nudc I6n
nhat dén day ho [ft hodc m], Cq, ny, my = hé s6
khéng thi nguyén cho céac loai hé (bang 1).

Phan bé béi ldng trong hé dugc tinh th dan
cho dén khi téng luong béi ldng tinh toan xap xi véi
téng lugng boéi ldng da biét.

S0 dé béi ldng theo Borland-Miller
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Phuong phéap Borland-Miller da dugc kiém tra
tai 13 ho chira 8 Nam Phi. K&t qua cho thay, quan
hé d6 sau-dung tich/dién tich trong mét sé trudng
hgp thuc té khéng phu hgp véi dudng cong phan
loai cia Borland-Miller. Ngoai ra, phuong phap nay
khéng cho phép tinh phan bé lugng bun cat béi
lang trong hé tuong ting véi cac khoang cach tinh

tu dap.

3. Két qua thir nghiém uéc tinh phan bé bun
cat boi lang cho hé Hoa Binh

St dung phuong phap Shamov dé xac dinh
phan bé bun cat béi 1dang ho Hoa Binh theo thai
gian van hanh T véi cac tham s6 dugc xac dinh nhu
bang 2.

Bdng 2. Tham sé6 cia c6ng thi'c Shamov tinh phdn bé béi ldng hé Hoa Binh

Tham sé \Y Ro A//Ap Woo s n W, Ao
10%m3 10%m?3 10°m?3 10%m?3
Gia tri 9450 69,2 0,01 9446,2 | 0,0004 0,7 66,4 0,993

Két qua dugc trinh bay trong bang 3. Lugng boi
lang tinh todn hang nam trung binh trong 10 ndm
dau van hanh la 64,1 triéu mét khoi, tuang déi phu
hop so véi gid tri thuc do trung binh trong 7 nam

dau tich nudc (1990 -1996) la 67,2 triéu mét khoi.
Sau 75 nam van hanh, hé Hoa Binh bi bun cat boi
lap mét lugng bang dung tich chét clia hé.

Bdng 3. Két qua tinh phdn bé béi ldng hé Hoa Binh
theo théi gian vdn hanh bang céng thirc Shamov

T (nam) 10 20 30 40 50 60 70 75 80
Wr (10°m?) 641 1238 | 1795 | 2314 | 2798 | 3249 | 3669 | 3869 | 4061
Wr / At (10°m?3) 64,1 59,7 | 55,7 | 51,9 | 48,4 | 451 42,0 | 399 38,5

Phuaong phap Borland-Miller da dugc st dung
dé udc tinh phan bé bun céat béi lang trong ho Hoa
Binh v&i cac rang budc nhu sau: cao trinh day ho tai
dap = 15 m, cao trinh muc nudc dang binh thuong
=115m, d6 sau ban dau tai dap = 100 m, lugng bun
cat dén ho hang nam = 69.10°m?3, thai gian boéi lang
=80 nam, lugng bun cat boi ldng Iy tich sau 80
nam =4061.10°m?3,

Dua trén quan hé gitia thé tich va chiéu sau ban

dau ctia ho da xac dinh dugc cac hé s6: C; = 2,324,
m; =0,5, n, =0,4. Sau 80 nam van hanh, cao trinh
béi ldng truéc dap Hoa Binh tinh theo céng thic
Borland-Miller 12 48 m v&i K = 46,421 va téng lugng
bun cat boi lang tuong tng la 4066 triéu mét khoi.
Bun cat boi lang cling kéo theo cac quan hé dién
tich bé mat va thé tich v6i muc nudc hé bi thay déi
khé nhiéu so v6i nam dau van hanh (bang 4).

Bdng 4. Két qua tinh phdn bé béi Idng cdt bun hé Hoa Binh
bdng phuong phdp Borland-Miller

TAP CHi KHi TUONG THUY VAN

Cao Dién | Dung | Do Dién Th sai lan Th sai lan Thé | Dién Dung
trinh tich tich sau tich thd nhat thd hai tich tich tich da
m ban ban [tuong|tuong | pian | Thé [D.tich| Thé bun mat hiéu

dau dau do6i |d6i Ae| tich | tich boi tich |catbdi| ho da | chinh
km? [10°m? bsi | bsi | kmz | bsi | Gy | hieu | 10°m?
km2 |106 m3 ¢ 3| tich | chinh
10°m 10° m3| km?
115 198,3 | 9450 | 1,000 (0,000 | 0,00 | 82,4 | 0,00 | 79,3 | 4066 |198,3| 5384
110 |[185,0| 8400 (0,950|0,683|32,95(203,3|31,72(195,7| 3987 [153,3| 4413
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100 164,4 | 6634 | 0,850 (1,003 | 48,37 |252,6 |46,57 |243,1 3791 |117,8 | 2843
95 154,0 ( 5750 | 0,800 (1,092 |52,65|271,0|50,69|260,9 | 3548 |103,3| 2202
90 144,7 | 5089 (0,750 | 1,156 | 55,74 | 284,1 | 53,66 |273,6 | 3287 | 91,0 1802
85 131,0 | 4400 {0,700 (1,201 (57,92 |293,2 55,76 (282,3| 3014 | 75,2 1386
80 118,0 | 3850 | 0,650 (1,231 (59,36 |298,8|57,15(287,7| 2731 | 60,8 1119
75 106,2 | 3215 | 0,600 | 1,248 | 60,16 |301,4 57,92 |290,1 | 2444 | 48,3 771,4
70 94,0 | 2667 {0,550|1,252 (60,38 |301,1|58,13[289,9| 2153 | 35,9 513,5
65 84,0 | 2250 |0,500(1,245|60,05|298,1(57,81|287,0( 1864 | 26,2 386,4
60 74,0 | 1900 {0,450 1,227 |59,18 |292,4|56,98 |281,5| 1577 | 17,0 323,4
55 65,0 | 1550 | 0,400 (1,198 |57,77 | 283,9 (55,62 |273,4( 1295 | 9,4 254,9
50 55,8 | 1222 {0,350 (1,157 {55,80|108,6 (53,72 |106,5| 1022 | 2,1 200,2
48 52,8 | 1167 |0,330(1,137|52,80|375,2(52,80|375,2|915,2| 0,0 0,0
40 41,0 | 750 |0,250 (1,036 |41,00|185,0(41,00|185,0(540,0| 0,0 0,0
35 33,0 | 625 {0,200|0,951(33,00|147,5|33,00(147,5|355,0| 0,0 0,0
30 26,0 | 450 |0,150(0,843|26,00|112,5(26,00|112,5|207,5| 0,0 0,0
25 19,0 | 322 (0,100|0,705|19,00| 95,0 | 19,00 95,0 | 95,0 0,0 0,0
15 0,0 0 0,000 (0,000| 0,00 | 0,0 | 0,00 | 0,0 0,0 0,0 0,0
Téng cdng 4186 4066

4. Két luan va kién nghi

Khi s6 liéu khéng dap ting cho caéc moé hinh toan
du tinh boi 1ang ho chia thi cac phuong phéap don
gian uéc tinh phan bé bun cat boi lang c6 thé s
dung. K&t qua tinh toan thir nghiém d6i véi hé Hoa

Binh cho thdy cac phuang phéap nay c6 thé dap ting

1. Nguyén Kién Diing. Nghién ctiu, tinh todn béi ldng va nudc dénh ng véi cdc phuong dn xdy dung khdc
nhau cta hé chira Son La. Bé tai NCKH cdp Bo. Ha Néi, 2003.
2.Annandale G.W. (1987). Reservoir Sedimentation. Elsevier Science Publishers B.V/Science and Technology

Division, Amsterdam, Netherlands.
3. Fan J. and Morris G.L. (1992). Reservoir Sedimentation. J. Hydraulics Engineering, ASCE, vol.118(3).
4. Julient PY. (1995). Erosion and Sedimentation. Cambridge University Press, Cambridge, U.K.
5. Strand R.I. and Pemberton E.L. (1987). Reservoir sedimentation. Design of Small Dams, U.S. Bureau of
Reclamation, Denver.

phuc vu céng tac thiét ké cong trinh, dac biét doi

vGi cac ho chia vira va nhé thiéu s6 liéu dau vao.

Dé nang cao dd chinh xac clia cac phuang phap
nay, can thiét phai tién hanh diéu tra boi ldng thuc
té€ mot s6 hé chia nham hiéu chinh cac tham s6

cho phu hgp véi diéu kién Viét Nam.

Tai liéu tham khao
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