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Abstract: An idea of dividing the dams and levees into three regions by seepage flow state and the rule of no flow state
influence between the upstream and downstream region under fixed flow quantity are proposed. It will enable the seepage
analysis and caculation of dams and levees to be simplified and convenient. New theoretical formulae for the foll owing aspects
are derived: the location of inflection point of upstream phreatic line, the anadytical extension formula of downstream phreatic
line and the undetermined constant before this formula, the additional length of downstream seepage path. According to the
Normurov's theory AL;= C;H; -C,g/k and the Kochina's theory g/k=uho, the proportional coefficients C; & C,of the additiond
length of upstream seepage path as well as the ratio u between the flow quantity and the height of release point are cal cul ated.
As a reallt, C,is entirely equal to the corresponding data C, of slope with confined flows. On the basis of these data, the
formul ae with enough precision by fitting method are given for the purpose of convenient application. For the dams and levees
with tail water, two empirical formulae for the height of release point and the additional length of downstream seepage path are
presented. The results conform to those by the finite element methods.
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Analytic solution of seepage calculation for dams and levees on impervious strata
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Fig. 1 Profile and flow state division of dams and |eeves
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Table 1 Proportional coefficients of additional length ALy
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01 0549 0816 0184 0837 1271 32.29
02 0654 0778 0222 0809 15.93 29.07
04 0781 0728 0272 0777 20.49 24.51
0.7 0904 0666 0334 0745 26.63 18.37

0.9 099 0613 0.387
1.0 1.0 0.5 0.5

0.725 3227 12.73
0.707 45 0
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Table 6 hs and g/k under different tail water level

H/m h/m % /m
A (290 FHRx A @B H T

0 3.033 3.10 1.215 1.22
1 3.120 3.09 1.212 1.21
2 3.390 3.28 1.200 1.21
3 3.841 372 1.177 1.19
4 4.459 4.44 1.133 1.14
5 5.218 5.28 1.063 1.07
6 6.085 6.17 0.955 0.95
7 7.025 7.10 0.802 0.80
8 8.004 8.00 0.596 0.59
9 9.000 9.00 0.332 0.33
10 10 10 0 0

FRAE AT IR TT R BB A A, AT U AR S
FHMEEGR (29), (30) WL, A ITHERSE .

A R/ SEINE R Fte v 80%, R EVRK
R0y R LR, R RSN ok A he
A 2 T N e KA R A i b — Rk, okt
T B R AU R hse [ FH T35 0 798 3R ),
BRAETESEISL, KAl ok Bl e BIREG > VAT
HIEIRIN TR T,

F7 URKEAR, BEHliRSBETERN h 0 gk

Table 7 hs and g/k calculated by layerwise summation method

H,/m 1 3 5
hy/m o2k 3.582 4,742 6.007
hy/m V/NSYR% N 3.120 3.841 5.218
% /m VANE=sF S 1.139 1.117 0.978
% /m Ak 1.212 1.177 1.062

KT RIEL TG 1, 6 W1k,
HOR BB T A A e S I e fig, kX
W nEE, HMUEEFnEAEHE 31 B, C, D
ST AU ORI B | Ui o 2 B AL | = sindy,
0=-0,;CH,l= ©,0=1/2-0,;D /&, =0, a = 1/2-6,.
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(D #EHIENBRRAS XIS, 58 31X
NBX . PR IX FIHBIX . 7E L'H,=2.5~3 [ 41
T CHF 2R, N gk —E, Ba FiFXrL
BT B X A AR, e B
N, RIS RAS R N A . N
PEIB M A IX LN, SIS 5 e
WL .

(2O B R 245 5% GBI TH NV X 1) fi
IB&E DL =CH, - C,o/k LB REL C A1 Cy, 15
Co AT I3 B B 42 6 B R 5 Co 4 TR] 45 3 5
ol LA AT SRS I CURl Gl & it 4t B
i TSEBR N o 4 MR 2 I A2 A S

(3) g/k=puho, $2K R E T =R 5
(PILG R AL o, U R BRUO3 BB AR o S A R BB AH
R, IFH DR AT RS TE w LA T8 Sdih
T 00 5AF T p R T

(45 H HA VB X RHIE 2k R A b I+ R0 Ui
MR E AL A, Il DRI BIX ISR K AL,
g TR ARRLA .

(B) X T HEHUH R/AKAIAEOL T PSR, $EH
TR AT RTHB X IS A K DL, [ 2 N
i, LTS ok A he AT FR OGS 45
FHTF

OA A IS RIS 7 VR vl F T30
B BRI 2 AN, BT DU I
B eV SR AL e A S R vk
(0 IE A PE S RS B . CoFl CofE gk iU, —
fo—1E, AW, H ok 8 Hy 4/ —80E9%, ok
~0.1~0.15H;, WML L5, Co 1 Cs tharmg
M.

BU i A 7 A IRTH S o SRR, B S A
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