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MODELING OF NITRATE
CONTAMINATION IN
UNSATURATED ZONE OF
TEHRAN AQUIFER:
COMBINATION OF LUMP
PARAMETER AND MASS
BALANCE METHODS

V. Joekar-Niasar

B. Ataie-Ashtiani

Dept. of Civil Engineering
Sharif University of Technology

Abstract

Regarding urban and industrial development,
greater Tehran, with a population of more than 6.8
million, suffers continuously from lock of water. In
addition, because of the geographical characteristic-
sof Tehran, which is located in an arid and semi-arid
region, the criticalrole of groundwater resources in
supplying drinking water has doubled. Groundwa-
ter has a major and outstanding role in responding
to the drinking water demand of Tehrans inhabi-

tants a 45% share of which has been contaminated
by human activities over a period of several years.
In this paper, nitrate has been considered as the
best criterion for showing groundwater contamina-
tion, especially due to anthropogenic activities. In
order to study nitrate contamination in groundwa-
ter in Tehran, there are several problems such as
lack of data, and the large area of the case study,
as well as the complexity of nitrate activity. Hence,
some methods, such as complicated numerical mod-
els, which need detailed data, were useless. All of
the methods were developed in the GIS base using
ArcGIS software. This study focuses on contam-
inant sources, unsaturated zone nitrogen activity
and the amount of nitrate discharged into ground-
water. At first, contaminant sources were studied
and major sources were determined. As a result, it
was found that wastewater (95%), parks and agri-
culture activities (4%) and contamination due to air
pollution (1%) were the major sources of nitrogen
discharge in groundwater.

Furthermore, a simulation of the nitrogen com-
pounds, activity was done, in order to assess the
discharged amounts of nitrogen and nitrate activ-
ity in the unsaturated zone, as well as the in -
depth removal of nitrogen compounds. Modeling
of nitrate activity in the unsaturated zone was done
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by a lump parameter method in a one-dimensional
model as well as by a mass balance method. Uti-
lizing these two methods lead to an understanding
of nitrate and nitrogen compound activities in the
unsaturated zone. According to the results, nitrate
will be produced in depths of between 2 and 3 me-
ters. Although the ammonia amount decreases very
fast, in the first meters the rate of ammonia re-
moval decreases gradually. In depths of between 20
and 30 meters, the rate of removal is almost fixed
and very low. Based on the results of the mass
balance method, 55% of nitrogen compounds are
averagely removed in the unsaturated zone. These
methods had good correlations in the results, which
shows their versatility in the study of cases such as
Tehran, in which there are not enough and reliable
data.
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APPLICATION OF DAMAGE
INDEXES IN NONLINEAR
ANALYSIS OF STEEL
FRAMES BY ENDURANCE
TIME METHOD
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E. kiyanfar

A. Vafai

Dept. of Civil Engineering
Sharif University of Technology

Abstract

Development of sound methods for analysis, con-
struction and retrofit of the structures located in
high seismicity areas is one of the most effective
methods for reduction of losses. In recent years,
along with the developments in computational tech-
nology and considerable increase of experience and
knowledge in the seismic behavior of structures, al-
ternative methods for evaluation and design of earth-
quake resistant structures have been proposed. En-
durance Time is one of these methods, in which seis-
mic resistance of structures is evaluated considering
their performance, while subjected to calibrated in-
tensifying accelerograms. In this paper, damage in-
dexes that can be used in evaluation of endurance
time for steel frames, have been studied. Applica-
tion of endurance time linear and nonlinear anal-
ysis of these structures is investigated. The con-
cept of endurance time is explained. Sample in-
tensifying acceleration functions and a few popu-
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lar damage indexes are selected. Steel frames with
3, 7 and 15 stories are designed and linear and
nonlinear static and dynamic analyses under pre-
defined accelerograms are performed. Variations
of damage indexes as a function of time are cal-
culated. Endurance time, considering these dam-
age indexes, is calculated and the results of non-
linear endurance time analysis of the steel frames
using the OpenSeas program are explained and dis-
cussed.
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THE EARTH PRESSURE AT
REST UNDER CYCLIC
SURCHARGES

S.M. Mir Mohammad Hosseini

A. Amini

Dept. of Civil Engineering
Amirkabir University of Technology

Abstract

Dynamic earth pressure, due to its complicated na-
ture and the unknown problems associated with the
values and point of application of the pressure de-
veloped behind the wall, needs to be further studied
and investigated. In spite of large and extensive re-
search carried out in this regard, a specific method
or building code, by which dynamic earth pressure
can be calculated accurately, have not been recom-
mended. One of the most reliable ways to determine
dynamic earth pressure may still be to develop a
physical model, which, in some cases, is time and
money consuming.

Although many investigations have been per-
formed to study the behavior of retaining walls sub-
jected to earthquake loadings and valuable results
have been achieved in this regard, the exact pat-
tern of the pressure acting behind the wall and the
soil-wall interaction in this condition have not been
clearly specified.

To study the behavior of retaining walls under
cyclic surcharges, as a limited but the most com-
mon type of the dynamic loadings produced by the
traffic loadings, due to easier nature, may play a
fundamental and helpful role in this respect.

In this paper, a great effort has been made to
model soil-wall interaction under cyclic loading sur-
charges by a special geotechnical software (PLAXIS)
using the finite element method. Since, prior to this
study, a physical model, capable of studying earth
pressure behind the medium scale model retaining



