AP DUNG MO H’INH THAM HAI GIAI DOAI\:
DE XAC DINH LUONG MUA HIEU QUA
CHO LUU vUcC poO TH-I

. . - ‘ PTSLATHANHHA
- KS. TRAN BICH NGA

~Vién Khi twong Thiy vin

I 'VIO DAU

So banh vii ]u’u VlIC tu nlnen IUU vuc dé thi bao gom nhteu phan dlen tlch véi cAc
tinh chdt thuy luc khac nhau-nhu dién tich tham (vudn, céng-vién...). dién tich. khéng
tham ¢ duang phé rai nhya, mainha..). Tham vao dd, do quy hoach xay dung & cdc thanh

- phé dmudce ta, cde phian dién tich'trén khong cg ‘hoac'chua co hé théng thoat nude tach

biét: nén trong cdc tran mua, dong chay tir cac dien: nch nén cing qua dién tich thim
hoac nguge laidé chay vio he théng thoat nude ch ung ‘Do vay, viéc tinh tosn: lugng mua
hiéu qua ¢ cac do thi-nudcta la van deé phire tap, can phai cd nhiing xit Iy th:ch hUp dé
dat do chisih X4c can thist trong cde mé hinh thuv vanlua vyc dé-thi.

Trong bai na}, gici thiéu mor mé hinh tham dang dugc 3 ap dung rong rai twn thp

gidi’va de’ xuat mot’ cach st I§ dé& ap dung tlong digu klen do thi nude ta. Tlep d“o ap,
dung ma hmh de tmh roan cho tran mu‘a Eal khu vm' Cau Glav Lang Thufdng g thanh '
phé Ha Noi. * s

II GI(]I THIEU TOM“ TAT MO HINH THAM HAI FTAI BOAN

B 1 CG sdkhoa hoc cua mo hmh

Ms hmh tham hai | g‘:al doan (dn Pebchke Xy dlﬂlﬂ' 1982)° mo ta qua tmnh tham

co ban ctia mo hinh Ia xac dm"

u’cmg cong tham f‘(t) cho hax glal dcan

» -'Tronggiat- doan bao h()a dtfong cong ¢ udng'do tham f'(t) 1a dtmng qua: trmh cudng

A F L whkoon
dO Myt

mua: (hinh.2), . do- ludng-mua- ‘trongrgiai doan nay chi. ‘tham gia’vao qua trinh’ tham

e 'Tmng pha sau bao hoa; tic ia 1op dat ba mat dd bao hoa nuéc, dudng cong tham glam

e PI(t) & cUdng cIo mua,:

theo quy luat tham t1om_r Iur Do vay duong cong tnam duoc dlnh nghla nhu sau

,,,,,

PinE cr gl ~

T . ! | PI(t)vd1t<t¢ u o
b e f(t} vai t > tg

Gia sit trong mot ldp dat dong nhat hmh thanh mat a.m dang bac nhay (hmh 1);

Vtrong thoi gian mu’a mat 4m nay bleu thi qua trmh bién, doi do6 4m tir d6 d4m ban dau 6

. va db am of trang thai bao hoa 6‘; Do khong €0 qud trinh tich tu trong thai glan tham cia
. muanén véi lop dat da chon cG the’ ap dung phucng trinh tham Darcy: CREEE S

-
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An. mit theo ha1 mal ‘doan: gm] doan bao hoa va g‘xal doan sau bao hoa Muc dlch
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) L+ ¥ -\,
V = K, L ‘ 12;
g day: V - téc do chuyén dong tham theo chidu thang ding 7,
. K¢ - d0°dan thuy luc bao hoa,

L - chigdu sau mat §m,

W W, thé hat tren be mat va tren mat am dang xet

tif gia t ;é’ 1‘ va pnuong trinh (2), Peschke (1982) da dan xudt cac
_ _phu’cmg_vttji‘nh‘ tinh toa n bd qua t rinh tham trong mot tran mua le cac luan cd khoa hoc
. & hai giai doan [1]. ‘ "

2. Tinh todn cho giai dnan bao hoa o

- Xac dinh thdi doan bao hoa:

; Gia st c6 mot tran mua cd cuong doé mua du0c mé6 phéng dudi dang baé thang
PI( t)=Phvaij=12 .. ( hinh 2). Truac het can phai tllll thoi doan m la thdx doan dat

:’tdl trang tha1 bao hoa bang cach thu :

PIm o

véim = 1,2 s PIm . hidng mua d thcn han thu m;,
- A; - thai doan tinh toan ’ ' '

 Néubat ding thic (3§ thoa man t:ha m chmh la tho; doan bao hoa oan tlm

Tiép theo, can xic dinh liéu thoi dlem bao hoa xay ra ngay tai dau thm doan (tai

/- gYcla blmc nhay) hay trong thm doa.n bao’ Roam. 75 77

np - |
: Né’u Plm > IQ, ““?“'—_“%1— .+ 1; U P b T e €41
ifm: Z PI, oLl
: L i 5 : : IRt
' th1 thaoi dlem bac hoa dat ngay dau thdl doan m, ta xdc dinh ngay: N
o te=m-Dac T
- va tong lugng thim trong giai doan bao hoa ia:

) khong thoa man thl thal dlem bao hoa xay'm trong-thdl doan bao hoa m
a xac dmh th' :

- va tong Iuang tham tmh den tq las
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Nhu vay, pha bao hoa hoan toan duge x4c dinh theo cdc phuong trinh tit (3) dén (8).

3. Tinh toan cho glax doan sau bao hoa

Duang cong tham bat dau tu thm dlem bao hoa o6 dang i

F4) 2 =Ty '—é—.{m—é- + KB F:} (A + 213) (9)
va tong lugng tham tich Iﬁy dén thai diém t lé' } ‘ -
A A? S |
Fit) :E'*'\limz + AB + F‘:’ Dt va siente s deth nn (10$) |

av .

~ Khi durdng cong tham da hoan toan x4c dinh, ta xdc dmh lu’dng muaéhleu qufitf'ho

t‘u’ng thai doan & pha sau bao hoa theo (l‘7 ) ‘ i

- iA » |

PEFj_ Pj. Fi = Pfj At - f f(t)dt | a2
| O _ l) At ESRERNINS S S0l SRR IU E N RS

s - add -V‘élz_ﬁ«f‘ajfi’» ;bA CERININE
va lugng mua hiéu qua cho toan tran mua la

- RERETTS mc gyn'? ED N S5 n, Sirdged Tritgl SRiN:r L iien LS r | .
3‘ 1:1']_{;1:'J E P ”ZFi z:;:fji.;"f.i;,;:a.i i;:‘.fl',;i\’f.ffﬁf ‘:s;is*:;’a"?:’(lg) .

He s6 dong chéy tmh theo 3 ’ :
__JPEF; . P
,_(Z:, z.!..-;i, [ERE 3 | E (14)
- n = ] -
- 2P

’ e " :l Gase PRLOR RIS YR vri sl .
- v6i PEF; - luang mua hiéu qua; Pj- luang mua va FJ luang tham tht‘}i doan j
“ ""(J =1,2..,n)cua tran mua. -

4. Truong hdp tmh toan cho cac tran mu'a co cac guu doan’baa hoa ke tlep

nnnnn

Thlm te co xuat hlen cac tran mua 101 1ac nghla Ia trong toan tran nnra cd thdl

B glan khong mua hoac cUdng dé mua nhé khong dang ké. Trong truong hdp nhu vay giita

_hai thai kv mua ké tlep cudng do tham idn hon' clrang do mua nén xudt luen giai doan

‘" bao hoa mm Do thigu huf bao hoa' trong céc thai doan nav dtrdc bu lai tr cac luang mua
B vuot tham (hrdng nwa smh dong chéy) i} cac thm doan k& tlep sl a7

Thuat toan tmh cho giai doan bao hoa ké tiep duac mé ta tren hinh 2
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5. Xdc dinh thong s6 ctia mo hinh

Trong mé hinh c¢d 3 thong s6: do dan thuy luc bao hoa ke (my 's), n la hé s6 d6 rong
cda dAt va W: th& hat trén mat 4m (m). Cac thong s6 nay 1a cdc thong s6 vat 1y bigu thi
dae tinh chuyén dong cua nudc trong méi trugng dit va hoan toan ¢ thé xdce dinh theo -
_, thll) 61

Cons Xzic. dinh-hé s6: K. ,
Theo IV thuyét ke duge xdc dinh theo phudng trinh:
d- ot

_5K; =

- : sy
b —nyn

S log

o day rj - dudng kinh hat hiéu-qua. -
o (M he'so phu’ thuoc v (:-’ danghat.
"'n - hé $6 do6 réng, s
g - gia téc trong truong.
G e h‘éysﬁhhmfdéng hoc cda nuée.
Hien tai c‘o nhleu phlidn“’ phap xdic dmh K aoug noi chung cd ‘3 phuong phap7
r*hmh la: L

- Xde dinh mau dat trong thl nghlem
- Xac dinh then cnng thife (15)

Phucmcf ph‘ip X dmh thuc dm nhu tao cic’ glencr bom...

Tay nhlen lhﬂﬂ“ so K. phu thuoc vao (Lo lan, phan bo dang lo hong trong ddt nén
chi dfw tr Lrng cho mot loai dit xac dmh Do vay, mac din K, c6 thé xic ‘dinh chmh xdc
nhung khi 4p dung thuc té& trén mot ilm vic ed nhleu Ioal dal kha(' nhau nén thu(mg 6

ai s6 1an. nhisu khi khong thue té. ‘ '

Trong thyc 1€ khi :ip dung mé hinh nn'um ta thu’rmg lav K\ ttr cic bang tra san cho
ting loai dit va qua phép tha mé hinh co the chon dude tri s6 dai bigu dat do chinh xdc
can thiée. Trong vi du ap dung ¢ phan L Ko cing duoc lay tu bang lap s Lh() ting loai

. e
LA
‘V'G 2SS 9

-y

dir theo [3] va hiéu ('hmh qua tinh toan -Jé so sdnh

CIJ

--Xdac dinh ho 56 d6 rong n.

PR
PR

Tuong ty nhu hé sa ks n phu thuse vao hrng loai dat rlencr blet va theo (la) n cd

SR et B T

- moi gquan hé chat ché vai hé s6 K, ngudi ta ('ung lap san cac trl s n tlmn“ u’n<r c'ho ru'ng
lo"u_ 'd(lt va cung vdi K nd duge hleu chmh qua cic phep thu mo hmh '
- Xic dinh tho hut p: Then Peschke ( l‘)b‘?! A dudc xAc dmh gan dung qua .

quan hr- thye n(rhwm § ’
W= 100() n Cmm) ’

b Ap dung mo hmh cho hru vuce do thl
M6 hinh tham hai giai doan dudc kiem nghiém va ap dund mncr rii & nhleu nude trén
thé gidi nhu & cie nude (‘hdu ‘Au va My, nhlm;r chi thich hop cho cac Iuu vue tu nhxpn

‘ De ap dunﬁ mé hinh cho cic 6 thi nude ta h-nng disu klen khong ol au' thoati :
nudc tich biét gura hai loai dién tich tham va khnn« ‘tham, can’ phal co mot 86 xu‘ ly
thich hap vé xdc dinh thong s6 mo hinh. SR SIS "




Thuc t& nhu hinh 3 cha thay rang. do khi .bf{t» dau mua, dong chéy sau khi tham

“udt-da hinh the mh ngay trén nén khong thim (nén cing). D& chay vao hé thong tidu

thodt ng phm c‘hav qua cac dién tich tham va tham gia vao qua trinh tham tai day. Nhu
vay. thoidiém bao hoa tai cac dién tich tham xuat hién sém hon so véi cung loai dat va -
cung mot luong mua nhu nhau & moét luu vie ty nhién. Qua trinh naw cd thé duge nhin
nhan nhu la sy "tang cudng” cudng do mua cho cac dién tich tham. Do vay: thoi gian bao -
faoa cua cde dién tich tham phu thuge vao ty 1é phan dién tich nén khong t.hﬁ_'ll'n_'hfay phu
thude vao hé s6 dit xay dung e (ty s6 giita dat xay dung trén téng dién tich luu vue). Do
luu'vie thao gom hai loai dién tich trén) 1a mét khéi dién tich khong phan chia, nén dé
ap dung mo hinh van phai xde dinh cdc thong s6 K, 'va n dai bi€u cho toan luu vyc
nghién ciu. Dé xdc dinh cdc thong s6 nay. can gia thiét rang thoi gian bao héa xay ra
som hon ¢ cc phan dién tich tham do duge bd sung mot phan lugng nude tir cac dién
tich nén cdng tuong tu nhu hé s6 thiy luc bio hoa va hé s6 d6 réng cia dat bi giam di.
Nghia la cac thong s6 K« va n eling phu thuée vao hé so dar xay dunge.

Xudt phat tu gia rhiét rang. hé s6 tham thay lue bdo-hoa cho toan lttu vuc- dudc

*mh'the-o quan hé vai. r\ '!e cac nnan dlen mch tham va nen Cng e
‘ ‘Xln h\lll + A\ ne Am Kslh Am Ks nce Anb o SO E S Lot
_ s | N .
A oA et AN

4 dav:- .

h cta khu vue -

tham umy,mg“ﬁb hoa va dien tich cua khu vue

K..'db i ha <5 th

1 thuy lue bio hoa ddl bidu chn to'm ]uu vuc '
f\h !a chpn mch toan mu vie bo phan '

cho rram mu’a naav

Mo hmh tham hal giai, doan dLiO'C Ap. duncr dée tmh toan llI(‘an‘ mua sinh dond chay
'l?«VH 1993 tal Tkhu vife, (,au Lﬂay Lanor Thuang I*la Noi: :

K\ th = 5 05 1() m/s (cho dat pha s6t) -




Bdng 1. Tinh toan luong mura hiéu qiia theo mé hinh hai giai doan
(Cho tran mua ngay 12 - VII - 1993 6 khu vite Cau Gidy - Lang Thiong
Cac thong s6 mé hinh: ‘
‘ n=012 . '
ke = 0,3 mm/At (5.10°7 m/s)
V= 120,0 mm
At = 10 nl-“'..'.»' )

= 1w pHidt

: | f®) [ PI | SPI | Fo | 3F | PEF | SPEF |
|- (mm/At) | -(mm) | (mm) | (mm) | (mm) [ (mm) | (mm) |
|

o2 b s a4 s 6

i
e
oed i

R R I

vra

000 000 000 000 000 .00 000 0000
010 010 010 010 010 OO G00 0.006
010 610 020  0lo 020  0do 006 0,000
010 010 080 010 040 900 000 0.000
010 010 040 o0 040 000 - 0067 006
000 000 040 000 040 000 000 0.000
010 010 050 010 056 - 000 . 000, 5000
000 000 050 000 040 600 oon - 5,000
= 000 000 050 000 080 000 1000 9000
100000 000 050 000 950 006 voo 4000
ST 000 000 050 000 050 000 000 0000
12 000 000 050 000 050 0,00 0.0 0000
1B 000 0do 050 000 050 000 0.00 0.000
M LET 5900 640 262 A12 898 mas 0.513
15 LIS %80 900 136 448 1324 452 502
16 1,000 540 144 109 557 431 883 0.613
1T 089 230 166 0.04 651 126 10,09 0,608
18 082 200 1860 G5 3T 115 1123 004
190076 120 1980 0% 816 0m  1ier  osss
20 072 020 2000 020 836 0,00 11,64 0582
21 068 - 080 2030 030 866 000 1164 0.574
22 086 0200 2050 020 886 0,00 1164 0563
23 063 0400 2090 040 9326 000  i164 0.557
24061 040 2130 040 966 000 116 0.547
25 059 030 2160 030 996 000 1164 0539
26 058 060 2220 060 1056 000 1164 0524
2T 086 080 2300 080  i1de 0,00 11,64 0506

o -

wdSr

w3 on s

-
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0,507

(.49

048
047
047

L0460
0469,
045

045
044

043
043
042
: 0.4 o

&

0,00 .
000

~

40.30

40.30
1030

06,30

030
4040
1040

0.10 -

0.10
0.10
0,20
0.10

0 nn

(E VIV

4.60
.49
049
048
0.00
0,00
“9,00
10,00
0.00
000
iy
0,00

0.00
0.00

0.00

0.10

0.0

- o0a2
oa
041
0’4 L
040 0,00
040

: 1040

a0
40,40

40.40

4040

40.40

0,00

10:00
10.00

0.00

0.00

Tir A

0.00.
- 0.00

11.56
11.66

| 1186 e

11.46

-
H Pl
e L -

11.64
11.64
11.64

t4

11
I 1.0%

o~

1'1:64

2084

2125

21 _{87 .
21.87

21.87

21,87

11.64 ..

&

i

- 0,504
0502
0.500

0.543
0,543
0.543
0,543
0.543
0.543
1 0.543
0,543

0,543
0,543
0,543
0,541
0,541

0,541

0,541
0,541
0.541
0:541
- 0:541

0541 =

0,541
0:541
0,540

0540

0,543.
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54 039 000 4050 0000 1821 000 - 2L8T. . 0.540
65 0.29 000 4050 000 1821 000 2187 0.540
66 030 0.00 4050 000 1821 000 2187 0.540
6T 039 000 4050 000 18210 000 9187 0540
6% 039 000 4050  0.00. 1821 000 . _2187 0540
69 030 000 4050 000 1821 000 2187 0540
70 0.39 000 4050 000 1821 000 2187 0540
7 038 600 4050 0.00 1821 0.00 0540
79 0,38 0.00 40,50 000 1821  0.00 0,540
73 038 040 4090 040 1861  0.00 87 0535
74 088 200 4290 200 2061 000 0.510"

| SR SR AV
_—_ -
<1 -

(8]
——t —
ow
-1

Y WY SRR
U. Uy *

0,00
0,00
0,00
0.00
0.00

807 T4 70
&20~.:44ﬂg P
0.00 4490 0,00
0.00 4490  0.00
Oﬁ():()"f S 449072 0.00
FOTE0000 4490 04
S 4490 0.0

4490 -

45007
85037 000 4500 000 2271
86037 0.00 4,;3:06 - oo 22 |
BT 037 1100 4610 110 2381 ; Sy

S8 037 120 4730120 2501 0 . 21877 0462

§9. 086 140 4870 140 2641 000 21,87 0449
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Thm dlem bao hoa cta tran 1mm t~, = 1‘3 04 At

’I‘ond hrdnd mu‘q = 48 I(Jmm

1 S'I'ong luangnum hleu qua =21 mmm




6o . f?sf ._9

2t

Dudng cong. tham

v_,.t;hgrc;té’fong,hat '
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Hinh 3. Dang chdy tran do mua 6 liu vuc dé thi
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Hznh 4 ap dung mé hinh thém haz gzaz doan cho trdn mua ng&y 12— VII- 1 993
SR g khuvie. Clu szy ‘Léng Thuong ~— =
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nn = 0,096 (cho dat pha sét)

Ksab = 6.94. 107 m/s; e = 20%

ndp = 0,12, ¥ = 120 mm; At = 10 phat _

Thoi gian mua bat dau tit 7Th20 ph dén 21h10ph ngay 12-VII-1993, ¢6 hai dinh
tai Sh30ph va 13h00ph vdi cac giai doan bio hoa lién tiép. Téng luong mua toan tran la
48,7mm.

Thoi diém bao hoa cho giai doan dau dat tai thoi doan 13 tie 12 130 phut sau khi
mua bat dau. :

*Thai dim bao hoa cho giai doan hai dat tai thcn doan 33 sau 200 phit khi xudt

* hién dinh thd nhat

Hé s6 dong chay a = 0,5 } S

Hinh 4 dién ta qu4 trinh tinh toan ctia tran mua d& cho theo md hinh thim hai
giai doan. Ket qua tinh todn hé s6 dong chay theo mo hinh ciing phit hop véi két qua tinh
toan tit s6 liéu do dac luu lugng thoat ra & Ivu vue Cau Gidy - Lang Thuong trong tran

" mua trén (a = 0,46).

"IV. KET LUAN VA KIEN NGHI

1. M6 hinh duoc x4y dyng trén nhu!ng luan cd khoa hoc vé cdc quy luat vat 1y

1]

' chuyén dong ciia nudc tr ong dat theo dinh luat Darcy. Uu di€m co ban cla mo hmh la it
~ thong s6, va duge xdc dinh trén co s¢ vat If hosic qua do dac Ngoai ra, thuat toan khéng
- phic tap cd thé tinh toin bing cac ‘mdy tinh bo tai hoac lap chuong trinh cho may tinh

dién ti. Mo hinh nay co the md rong dé tinh’ toan dong chéy sat mat.

‘2. M6 hinh cd thé ap dung cho 111u vyc do th1 véi- muTc dd d6 thi hoa khac nhau va
cac dang phan bo mua theo thol gian khac nhau. Do - vay, noé cung 1a cosd tm cay dé

gia st hinh thanh uong Lﬂdy uo qua trinh d6 thi noa

3. Nhudc dism co ban ctia mé hinh la nd du‘dc xay dutng trong dleu klen dat dong
nhét, do vy trong khi 4p dung thuc t& can thigt phai qua nhidu phép thu’ mo hmh dé co
thé chon bo thong s0 thich hop cho tlmg loai lvu vue. § \ .

o TAI LIEU THAM KHAO

1. Peschke G: “Zur Bﬂdung und Berechnung von RegenabﬂuB" ;

W1ssf - TuDresden 34 (1985) Heft 4. = = . |

214 Thanh Hé "Xay du:ng mot phtidng phap de ngmen ciu’ su thay do1 quan hé

mua - dong chay do d6 th1 héa". Luan 4n Pho tién 31 Truong Da.l hoc Tong hgp ky thuat
: Dresden, 1990 (t1eng Duo) :

3 Vu Van Téo, Nguyén Cénh Cﬁm Thuy hIc tap ]I NXB Nong nghlep, 1978/
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