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Two Dimensional Analysis of Non-Darcy Flow

Yoshitaka YosHITAKE and Tadashi WATANABE

(Laboratory of Construction Engineering)

In the present paper, we proposed the two-dimensional finite element method of Non-
Darcy flow and showed the characteristic of the confined flow in case of a dam with
sheet pile in the middle of a dam bed.

We adopted the Forchheimer’s law and carried out the computer. simulation. As the
result, the smaller fhe parameter a became or the larger the parameter b became, the
larger difference between Non-Darcy flow and linear flow was observed.

Moreover, we showed that the discharge of linear flow was larger than that of the
Non-Darcy flow, but in regard to the uplift pressure, the relationship was reversed.

&
BEMOBEHRAE LTRSS OMBICEA SN T 72 DARCY AU TREEROME
EHSRBTERD. FIOKFEBEEMEKERHRE TRBEREAES T RENERKICES X
SHEBEONLZDT S, KEOKE VHEETE Darcy HIORRIZ FEINZC &h
CMIEHECTE ONAMITHERIAT LS TORELHEHAL TV B LR VAR, KFET
2, DarcY Hlodb DI BHEEBEAD IBRELZOL EBREORNAKT LU TRILT 5 &
Wb, POERHIISERNICS ZOERENSEMNG 5T % FORCHEEEIMER HZ ML
THHEREEER DK, FOEREBZREC X2 —BHREOHEL B LUF AEDRICRR
MHIEEORBEELPHLMICT S,

il

ERAERS S URBRE
FORCHHEIMER W IEH 2190148 FORCHHEIMER I LYW REINL LD TRACHK
TISRKEEREHEEO—REZROBEOMTROLINHIEREERATH 5.

— 2 _ayvabve W

T, Ah/Ax s Bk S, Vi ikE, a; €% LD, b EH LTH
(D HENI PVERT B L,

—gradh=G+b|V|)V (2)
LA, S rHENFEOBEANS trvkdTBE,
oh
—gradh=—~6—s—s (3)

THb. Fi, i, jE x, y FAQEM~NS pvEkF s e, 4), B APERILT 5.



76 T R £ Z-F I i

_ %h. oh.
—~5§S— -~—6—;Z——a'§; (4)

— i S=(atbh |V [)V=(atb |V |) (witvi) (5)
CTiT, u v RENEN 7, y FAOKETHZ. W, B XEDRRESS

— b IV Du ®)

———g?=(a+b Vv ™

Lidl-sT @R oBER7 b S BHRADXLHITIEAS.
_0h/3x oh/dy .

Ft, w+vi=VS THHH b,
0h/dx <y 0h/0y
~Voim  V=Vanre (9)
&b, V & Oh/0s REFSTHEDT,
v V]
h/6s | 06n/0s | 10
Eins. cnE (9 RCRALT,
u=_Sh V] y=_20 VI g
8x [0oh/0s| dy | 0h/0s |
EHB. BRXD,
|- @iviv] 3
THdho, thEx | V]IKDNTHEL L,
- 1 %h/0s |
VI =—2s /(2 / 1
LR nzE ) RERALTRRZES
3 L I00/3sT) (__dh/ox
““{ 2b“"1/< b }( lah/asl) e
B 1ah/asl _ B8h/ey |\,
V_{ ) +]/( } ( [h/6s 1) s

Utehio T, EREOFHRIZ
SO S w74 W VLS
81+8y_6x[{ 2b+\/(2b) R [oh/8s| /)

(o 1B (i) )0 w

EHRVEBRETH S, B RAEEFREBEZRELZRANTREL 201K LBEKEXRD, £HER
EZRNTRFENS 3P, coBEoBERRERRTHB.

o= | L &l (G I R

BOEERIRBHEHE TS S, CONBROBE—ESEL B Lk, EULEr O
RELTROKRE S, MXEZESFEBLRACTHES FHREEILTOEELTE. TR,

+




TIRTIERRT EE TR 7

ERERHBFCRNONTVWARBELARB LT CEEEZ 5. RIEETHINITEY
HERAORTLT 254 ABCRITTETH S, REEOFHRUTOL S T& 5.

(1) i,=—0h/0x, i,=—0h/0y & U MHEKFREELUTER a 0%z A VT #RE
BETEY, 20O va,® Vo,i;") 2RkHb& Fig. 1 @ P Lig3,

() 02 RX&kY 0h/0s ZRKD U4, 18 X» D5 uw, voy ERDZ AR P 33kKE 3.

(i) HFABEE € LT PP =656 #n z, y FACELTAERC >0 TRITH
i, FoRCHHEIMER HIRZERE SN, DEROLBLBEINET 2.

Av) FEFEZCARRRRINE, P EEAEERCHIBEO#K B KREKE LTLERE O)
~ (i) ZHEDEZT, '

ia(iy) INPUT

(
Calculation of
potential .gradient

ard velocity Yes @

no
] Calculation of K] |

ouTPUL

um uwe ulpy uly ufy)
Fig. 1 [Iterative method N STOP
'Fig. 2 Flow chart

ML@7U~%+4F%%?&FQ.2&ﬁé 
EROBREERERERECHEL TN S, bbb, EERBCEKBRERENT IO
BEHER 0 /5 Al FEMAEC LI VEBCBOVELFEEZT S >CEBTE 3,

BTERESLUER

Fig. 3WRTEIBTRBBHEBREEZEAL L., RFICBELT KBSHRENTTH 20 TEHER
LR HETH. BEAEE LTE, BXo
&=VIE/Tu  &=VIE/SV 19

Em & MEBI =0.006 LO/NEL B kBARELL &AL, T, EX
a, b ItBELTRE2DEREP 15 50C TR a=20, 30, 40 (sec/m), b=1500, 2000,
2500, 3000 (sect/m?) % Fi 7.

HRkAR—mEBR RO —F % Fig. 4 CR7.

Zie, KEHHO—FI% Fig. 5 ICRT. BNOBHEEROHICT 27201, RAEBX
CRFETOMEI BT 3RENTEE~TAL2E Fig. 6 0k ind. ChiRERER
(BXBEEEFao#ICE ) & LEBAOZWNEICE D 5 FERHE Ve KT 255
BOHRAEYV O V/Vy ZHEICE TS, 2 OEBEDT 21, i, b OESEAT



78 TR R ¥-BE I &

10m
B L A
10m 5m 5m 10m
5m
ClL
5m
oi |

Fig. 3 Seepage domain
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Fig. 4 Relationships between Vand (—Ah/Ax) (a=20sec/m)
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