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1. Introduction

1.1 Terms and concepts
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Fig. 1. Conceptuel model of the pressure during a pumping test
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1. Introduction

1.2 Constant rate pumping tests : diagnostic tools
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Fig. 2: Semi-log plot of the s. Fig. 3: Log-log plot of ds/dlogt

(Bourdet et al., 1989).

Much more sensitive signal

..But the physical interpretation = still enigmatic ]43d
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1. Introduction

1.3 Hydraulic interpretation of ds/dlogt
\

Generalized Radial flow (GRF) Model
(Barker, 1988)

A(r) ~ 71

-

n reflects the geometry of the —

pressure wave when it diffused

through the aquifer
~ s N

"Flow geometry combined to the

hydraulic properties of the aquifer"
A(r): cross-flow area
r: radial distance from the well (m) (Beauheim et Roberts, 1998).
n: flow dimension parameter (= flow regime) k
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1. Introduction

1.3 Hydraulic interpretation of ds/dlogt
\

How to estimate n from transient well test data? n = 2.(1-v)

ds/dlogt vs t
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2. Objectives and issue of the study

Objective
To develop advanced tools of intepretation of pumping tests
based on ds/dlogt signal and Barker’s theory

Issue

What are the conceptual models producing a spherical flow
regime?
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Previous study:
Statistical

occurrence of flow dimension

environments—=> n distribution in nature.

2. Objectives and issue of the study

1.4 Field data: observation of n in nature

In various geological
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2. Objectives and issue of the study

1.4 Field data: spherical flow regime
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3. Methodology

3.1 The model: HydroGeoSphere (HGS)

HydroGeoSphere (Therrien et al., 2010, Aquanty, 2015)

HGS = Spatially distributed and physically-based 3D modelling software.

Numerical implementation:

For sub-surface and saturated flow:

Diffusivity equation

V(K(x,t)Vh) = S,(x,t) % + f(x, t)

Discretization :
* Finite element method,
K: Hydraulic conductivity (m/s) ¢ Control-volume finite element method.

S.: Specific storage e 229" A3rd . 1)
h: hydraulic head (m) /j@ congress g G



3. Methodology

3.2 The conceptual models
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Results
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4. Results

4.1 Propagation of frontal the equipotential surface
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4. Results

4.1 Propagation of frontal the equipotential surface
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4. Results

4.2 The ds/dlogt signal: inclined substratum
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4. Results

4.2 The ds/dlogt signal: inclined substratum

Spherical flow regime
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4. Results

4.2 The ds/dlogt signal: inclined susbtratum
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4. Results
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5. Discussion and




5. Discussion and conclusion
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“Algérithm of Bourdet et al. (1989)

ds. [ As, As

—L = AX, +—=AX, |/(AX, +AX,)
dX, | AX, AX,

X =log (1) As, =5 —s5,
AX, =X, - X, As, =5, —s,

AX, =X — X,




Estimation de n

Generalized difffusivity equation
/ Kk @ ( 1 ﬂh;) oh
_ Tﬂ-_ _ p— _

rn-1gr ar ® ot

ﬂ Laplace transformation

Hyp:
Constant head head at the boundaries
Initial head = 0 m at the begining

General solution

dveC, U =
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Estimation de n

For a little u,

/ h(rt) 9 [(4‘% Jlr(lv)r"*‘} V20

47Ky

h(t)=Ct"+C"
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dlogt  dr >V
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afini /4., & Larocque, M. (2012). Numerical modeling of the hydraulic
‘s{g tures of horizontal and inclined faults. Hydrogeology Journal, 20(2),

337-350
a)

Flow behaviour : inclined-fault media with limited vertical extension
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1. Introduction

1.4 Field data: spherical flow regime

Geology: Granitic sand MOUt_3 | :
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Case study 2

Altered granitic aquifer

l Spherical flow Hydrogeological interpretation
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5. Discussion

3.2 The conceptual model 1: inclined substratum
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5. Discussion

Screen thickness b, (m)
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2. Objectives and issue of the study

1.4 Field data: spherical flow regime
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