Fak F4m TKICH R T2 MR Vol. 46 No. 4
201947 A HYDROGEOLOGY & ENGINEERING GEOLOGY Jul.,2019

DOI:10. 16030/j. cnki. issn. 1000-3665. 2019. 04. 07

ET CFPHERTERARERBMEERMMAR

W B ARREAY A9 EBA

(l. YERAHAFEREERARLF/ BLTRF BLEHNFESLZRE, & 4k 541004;

2. PERAXRF(RT)KRRAREAEER, LK 100083)

HE: ZEERTKNFENERUSHABBT KR RBEREBHHEEAR IR T AFRESLZ—. ATHRITE
BEESKNEPH T KEEREBFE, CEME T HER CFP K REEF MTIDMS B RiZ B = RS RERE,
7E B3R B8 W CFP A MT3DMS B« 38 p9 b it B K SO BB SR E A (1 A% KR 4 M EEE)  FiTs

%m:

KRBREFEBRE, A RARKCHRSENRETEMLOL W, HRLEREN EEN CFP R

2B AR B S A WK AR , MT3DMS AR ENFAMANEREILR FEXFEE KBME, MEK
HHE BEHERRTEEBRBOE R ILBER/DN, RERGEEK, EEBARARR, KEFEHRAEXRE, B
WL 84 CFP KM MT3ADMS B2 B A S A B E R EERAREB AR, AR EBE RN RTZLY
B B R IE R —Fh B B FE 42,

XEA: CFPEEMN;BERER  KEFEMK  BOHEA  H5F

hESHKE, Pe42.254 MHEARIRE: A TEHE: 1000-3665(2019)04-0051-07

A study of the solute transport model for karst conduits based on CFP
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Abstract ; To study the characteristics of solute transport for karst conduits, a coupling method of conduit flow
process (CFP) and the modular three-dimentional transport model (MT3DMS) is proposed. For the purpose of
probing into the impacts of hydrogeological parameter on solute transport for karst conduits, based on analysis of
the fundamentals of CFP and MT3DMS, the authors established the concept model with one sink hole and four
conduits. The results of the coupling model show that the CFP model permits the exchange of groundwater
between matrix and pipe, and the tailing feature of the breakthrough curve for karst conduits is well depicted.
With the decreasing effect from porosity and the increasing effect from pipe diameter and the increasing pipe
conductance and hydraulic gradient, the curve peak became larger, and the time to reach the peak becomes

quicker and the symmetry of the curve is more apparent. Thus, the coupling model of CFP and MT3DMS can

depict the characteristics of solute transport for karst conduits, but cannot simulate the multi-peak curve. How to

generalize the physical characteristics of karst conduits is a way to resolve the multi-peak issues.

WRBH:
E€WmA:

E—EE:
B\iREE:

2018-09-14; &7 B #: 2019-03-22

EX SRR FESTA (41502252) 5 R SR A BT b 55 %8 % TR 4 3% 9F B (JYYWF20180402 ) ; < [ 41 B 3 25 J= [
VETMB WL LU AW W 10507 K 3 B PR 5 M iR &7 (DD20160303 ) s TR B A BB F WA
(2018JJA150153)

Ytn (1988-) %, Bt BY BB 5 5, E BN B A B KBRS KB RFM B, E-mail: yang@ karst. ac. en
RRA(1986-) 5 LB vk BB 5, EENFEE KBRS KK FIFMBHIF . E-mail: zhaoliangjie@ karst. ac. en



-+ 52 ¥ %,% . ET CFP WA % E B Wi vE s B BUE BT 5

2019 4F

Keywords: conduit flow process; solute transport; concentration breakthrough curve; coupling model; karst

ERENEBX, 2ELEEI KA EREER
BAAEBEEEMR, K hGEEER" R
Tk ¥ A 4 UK DL 20 A W T K WD
Shoemaker %7 MODFLOW - 2005 JF ¥ 78 ¥ B0 2 it |
W% %2 FF (Conduit Flow Process, CFP) , 43 5| i
A Hagen-Poiseuille 75 # #1 Darcy-Weisbach 75 #& #i id
AREENRPBERMERZESH T, CFP %I E
B G EREAPR A LA, Jﬁﬂﬁ?ﬁ B EE
BEKNR, WE¥EZAEBKEEX CFP ik #
ﬁMﬁHM#“ﬁﬁﬁw%%%ﬁzﬂ ﬁﬁiﬁ

B CFP BRI (E A L) , 2 T W AR &
%ttﬁ 9 R B W R E I Gallegos
S F Y Y FERA Woodville 2 7 X XM 3 ,
iz CFP #AUR K&, 15 B E EHREFREBELS
R BB A KL Giese %1 31 CFP A5 E
KR S S AE; % B % F MODFLOW-
CFPERELLABE T KENEE - BB Zns#k X
A8, R — M H K —CFP AS AL AR E
%R CFP BRI B HLA B &k RATE R T MR
ITug -

CFP R4 °] H T 5098 BZ B A7 1E . Faulkner
LU R WA R AR A R AT SR SRR
MEBREENENMBEREBFMEMZHRAE, BE
BEKBAAPARB(BERENEREEX) , i
TAREEESHNBXF G A EHE, MAESEEENH
& Navier-Stokes J5 & , BUEA U B K Sk 73 A i & IR
FREBBFIESYE LK S R — M, Ghasemizadeh
P Nk K A R BB R B B A K
RUFIA B BT B4 . 80 MR B
B 76 B D, BEAL 5 U A B P9 AR G5 A0 R IE R R T (E
B4 RE %] 18 7K B F1K & B 28 18] 43 A R A 5 % 30 B
BAEN TEH X, TSR AR EEE AR
B (CFP) AR EMEE-NENTRKRES, B
SRABENSHTRE S EPRAA=RE T BR
B ( The modular three-dimentional transport model,
MT3DMS) , & Ebr b5 & T K RE V5 {1 9iE
BEMERF" ", RTERTHERBEHRAERYE
BB RIS BB N A B A B RS E
T B B AR AE BT ST X B D

A SCH R USSR B Y 6, B S #8-5 CFP M
MT3DMS #F 57 & ¥ B 38 I V5 J i AR AE , 3R it it B s

SHWMEBEER KAHERKIRK R R EHEFZ
BREMGRGZm, U E BB LA KRR
BHHAL.

1 BRFE
1.1 & WA (CFP)
CFP f B 2 7 7L B A J )2 i #8£ 2 (MODFLOW-
2005) At R A B EEN G, FAWHARK
WEN FRRRLE"” ™ (1),
EWEE
f___J____L i J__L____*
— > ) mEa | (P
IRRRERE]
KFAH

M1 CFPEETER
Fig. 1 Schematic diagram showing the principle of CFP
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