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Introduction

Mosul Dam consists of complex geological foundations contains water soluble
materials, including gypsum and anhydrite, which can dissolve, forming voids
and networks of seepage pathways beneath the dam that could threaten the
stability of the foundation.

As part of the original design, a gallery was constructed at the base of the dam
that allows workers to drill into the foundation and pump in grout, which
consists of a mixture of cement, water, and bentonite, a type of clay.

Mosul Dam has had a maintenance grouting program in place since
construction was completed.
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Dam Axis is divided into several sections for grouting, in the grouting gallery and
crest, The Length of section is 36m, contain 3 lines (Upstream, Midstream &
Downstream), the Boreholes sequence is as follows:



APSU Conference for Dam Safety 13th -14th November 2021

Mosul Dam GIS

Mosul Dam has a large database in Drilling and Grouting operations,
Piezometers rate, Sensor instrumentations, Exploratory Holes Information
and Geological information, It is difficult to manage and analyse this data,
must be used special programs for that.

The GIS program is used in Mosul Dam for managing, collecting and analysing
this data through custom python scripts tools and methods for the purpose
of representing the data in 2D Plan, 2D Profile and 3D modeling.
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Mosul Dam GIS Data Infrastructure

GIS Data

Construction Data Generation

M-grout database

QA database

• Drilling & Grouting

• WPT, Flow Rates, Artesian Pressures
• QA Observations & Notes

• Core Log

Intranet

Historical Documents

• As builts

• Historical Grouting Information

• Instrumentation Data

• Boring Logs and Installation Diagrams

• Geoprocessing

• Visualization

• Custom Tools

IDAT database (Pz)

3D View

2D Profile

2D Plan
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Topics

• Drilling & Grouting Analysis Data 

• Instrumentation Piezometers Process in ArcGIS

• Core log (gINT Data ) conversion and processing
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• Drilling & Grouting Analysis Data 

Input Data Processing GIS Data

Output Data

Python Script
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Geological profile with Grouting Boreholes appear grout takes

Legend
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View DUMY Grouting profile
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View PSTQ Grouting profile
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Determine Mean Grout Volume By Lithology

1
0

 l/
m

5
0

 l/
m

1
0

0
 

l/
m

5
m

5
m

5
m

3 m
2 m

5
m

1 m
4 m

In
te

rs
ec

te
d

 s
h

ap
e 

le
n

gt
h

1
0

 l/
m

5
0

 l/
m

1
0

0
 

l/
m

X =

2
0

 
l

3
0

 
l

2
5

0
 l

1
0

0
 l

4
0

0
 l

G
ro

u
t 

vo
lu

m
e 

p
er

 
m G

ro
u

t 
vo

lu
m

e 
p

er
 

in
te

rs
ec

te
d

 s
h

ap
e

3
8

0
 l

2
0

 l
4

0
0

 l

=

1
0

0
 l/

m
4

2
.2

 l/
m

1
0

 l/
m

M
ea

n
 g

ro
u

t 
vo

lu
m

e 
b

y 
lit

h
o

lo
gy

Su
m

m
ed

 g
ro

u
t 

vo
lu

m
e 

b
y 

lit
h

o
lo

gy

Intersect
Calculate 

Field
Summary 
Statistics

Calculate 
Field

Su
m

m
ed

 s
h

ap
e 

le
n

gt
h

 b
y 

lit
h

o
lo

gy

9
m

2
m

4
m

÷



APSU Conference for Dam Safety 13th -14th November 2021



APSU Conference for Dam Safety 13th -14th November 2021

• Instrumentation Piezometers Process in GIS
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Input dataInput data

Process dataProcess data

Output dataOutput data

Custom script tools using for Mosul Dam was created by (USACE) in the ArcGIS 
program, the data of piezometers and sensors are converted from Access and Excel 
files to feature class and drawn in plan, profile, cross section and 3d model.
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Mosul dam profile showing sensers location by geological layers
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Geological profile showing sensers location for upstream and downstream 
location of the dam axis
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3D model for Piezometers senser and grouting curtain
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• Core log (gINT Data ) Processing

The Special tools in ArcGIS program are used to manipulate tabular data of gINT 
database for core log ( MS Access, Excel, or CSV) to produce GIS features.

gINT program

Paper Logs

Convert Data

process

3D

Cross section

Profile



APSU Conference for Dam Safety 13th -14th November 2021

Diagram showing the process of converting data from the field work  to gINT 
program, and then processing it in the ArcGIS for one of the borehole

Core rock

Core log by gINT

Result
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Thanks


