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Abstract

In the design and construction of structures, especially water structures, and contact with any problematic
soils, many issues and problems may arise during construction or operation, eventually leading to local
destruction or destruction of the structure. Iran is one of the countries that, due to its special arid and semi-
arid climatic conditions as well as its geology, many types of problematic soils are found in it, so the existence
of this category of soils has been the source of many destructions and damages caused in There have been
all kinds of structures, especially water structures in the country. To achieve the goals of the present research,
tests were conducted on the soils of the construction site of Ramhormoz canals in three sections to identify
the mineral type and morphology of the tested samples and to investigate the effect of different additives on
the mechanical properties of the soil samples. The results of the research show that there are changes in the
paste limit for all related samples, the lowest value for the sample with 5% lime is an increase of 3.58 and
the highest value for the sample with 7% cement is an increase of 9.65. The changes in internal friction angle
for all samples show that the lowest value related to the sample with 7% cement is equal to 0.1% increase
and the highest value related to the sample with 7% cement is equal to 24.9% increase.

Keywords: Problematic soils. Stabilize, dissolvability, mineral, limit of elasticity
1. INTRODUCTION

In the design and construction of structures, especially water structures, and contact with any problematic
soils, many issues and problems may arise during construction or operation, eventually leading to local
destruction or destruction of the structure. Iran is one of the countries that, due to its special arid and semi-
arid climatic conditions as well as its geology, many types of problematic soils are found in it, so the existence
of this category of soils has been the source of many destructions and damages caused in There have been
all kinds of structures, especially water structures in the country.

2. METHOD AND MATERIAL

To achieve the objectives of the present research, field sampling was done after studying the previous
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research, and then relevant laboratory studies were carried out by transferring the prepared samples to the
laboratory. Laboratory studies of the current research in three sections: mineralogy of samples with XRD
device, morphology of samples with SEM device; and Granulation of the samples was done by LPSA
method. For sampling for the present research, data collection was done from the Ramhormoz region located
in Khuzestan province, which has chalk soils and is the place where various water transfer structures are
implemented. In this research, manual boreholes were dug from a depth of -30 (minus 30 cm) from the base
level to a depth of -60 (minus 60 cm) and the information about the state of the soil layer was obtained by
sampling the mentioned boreholes by performing the necessary tests. From the soil composition that was
sampled from the mentioned places with 3 types of solid materials including: a- The combination of soil with
type 2 cement with a combination of 2, 5%, and 7% by volume. b- Mixing the soil with slaked lime with a
combination of 5% and 7% by volume. C - Mixing the soil with slag with 3 with a combination of 5% and
7% by volume.

3. Results

The results of this research show that the changes in the paste limit for all the samples show that the lowest
value for the sample with 5% lime is a 3.58% increase and the highest value for the sample with 8% cement
is a 9.65% increase. Also, the changes in the dry density of compaction show that the lowest value of the
sample with 7% cement is equal to a 22% decrease and the highest value of the sample with 7% slag is equal
to a 6% increase. The changes in adhesion coefficient show that the lowest value of the sample with 5%
cement is a 15.4% decrease and the highest value of the sample with 5% slag is a 450% increase. The changes
in the internal friction angle show that the lowest value corresponding to the sample with 5% and 7% lime,
5% and 7% slag, and the highest value corresponding to the sample with 5% cement is equal to a 5.8%
increase.

4. DISCUSSION AND CONCLUSION

In general, the most important reactions of lime with soil can be divided into four categories: a) flocculation,
b) carbonation, 3) ion exchange, and d) pozzolanic reactions, and each of these changes can be Even in a
short period observed in the soil. In the event of any of the presented reactions, changes can be observed in
the optimum moisture content, specific weight, reduction in plasticity indices, and increase in unconfined
compressive strength. The mixture of lime and clay with the cation exchange reaction of clay minerals and
as a result, coagulation of its fine particles, provides suitable conditions by which the flocculated clay
particles together cause the formation of larger particles. This process involves the hydration reaction of
quicklime. After this initial rapid reaction, more permanent reactions begin, such as the pozzolanic reaction
in which materials impregnated with cement are used, the best performance of the samples is expected in a
longer time. Hydration reactions are effective at temperatures above 20 degrees Celsius, at higher stages this
reaction causes an increase in resistance through the formation of hydrated calcium silicate and hydrated
calcium aluminate silicate from hydration and pozzolanic reactions. The formation of these compounds
increases resistance. Considering that the soil of the study area is gypsum, therefore, among the mechanical
parameters of the soil, the coefficient of adhesion can be considered as the most important parameter.
Therefore, based on the above explanation and based on the results obtained, mineral slag is added to the soil
of the study area. It can be a suitable solution to solve the mentioned soil problem.
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39,34.7,315,24.2,17

oSl Yoo gl g Alie (Ko 3 wad 4 a8 —F
sldaly ©yeo a1y oy Hlei o (g3l 36T 51 oalizal
Cawl b yuxio dlawd 5l 208 lidolass &S s (o 09)5 N> e
O yebate 4 p3Y Slisle]] Slax Cui g ol 4 03,5 dge s
oo ook 35 lislofl g5 LI g 003 08 Lo it (s o
dox 145315 3529 o3kl Jlow (sl (ilise sl by, g
sl aslisal 5 5 gy STl 4055 4 g o
- 5y oy o pRSESy (5195 43,51 3,5 ol eli
Sl o 38 4St) s 4 Ll el (6 108 oy (slyls Lo
oalatuwl Wodly Jow (glys gy cnl 5l 58 Gimed oyl o Cunl

Cawl 045

2k glgel 08 Jhe > pimgh (ol San 4 @i L
Je il and Jl oSl zge (y58 @ a2y Ly ol (Sudp
Gilwdnd gy oyl ) ol oad odlatwl byl 3 3800 zge
Dn 2 33 Jos zge daseio i) ool Bpo se
byl )b ¥ Jod 500005 Clsasl Lolwl cpl 0 zge sl el
sl 00 035l 90 S9y5 9 @30 2l 2 g

lp il JS5 w4 dog b IS sk iagh cal
5 oo 9y o5l (65518 Cumbge sl Sl g (Sigge
YO Jolee dayiolojl S slaws coled jd zge calises els)l iy
A5 3590 ioles]

455 pglteds auaS (il du (o S5 (oola) 3T
da o ooy isles 3l eslatel b .l by 031> pnds 9 Julos
degerme o |y g Jshe Jl ool e (e oad
9y @l s b ol oie S (g b g (e
o oo ialojl (slayite Sy g oluss Sl (ol
S50 sk b sl (g3l o510 ST 5l ookl b (S5 548 00y
Sl Plue Jilod 5 4jo5 & plgie bl Jdos )
SIUT 5l da o sl o g b il )b 3l edlizl b Yl
23,8 odlaiwl lg oo o Yy (golal

JCRRIPC IRV N GRS 35 (I | <

lKeilasl 4ab s (o 5 p3Y (gl puite olass yialS ¥

g 4lis porde jlodlatul b laJae (b ool (e Y
S s slal g Jhwo (ol sl piY elide (s

VF.¥ QLD»J,U Pgo b)LoJ) (PG § Camnd 0990 dt;’u}’)r’“}"’

g ooke (5 b Jad



OlySeR 9 551 g

OpenFOAM ;L (v 1581 0455 a3l b zlgel gl85 ) ials )3 (Jalu SO 150 cwy

TP S99 9 2lme 2 P el )b By -V gan
Table3 - Introduction of parameters affecting damping and wave force

Index Dimention parameter
H,, L Wave height
Hyom L Tank height
H L Structure height
z . Structure slope
X L Position of structure
V, LT™! Wave velocity
Puw ML3 Mass density
Uy ML1T? Dynamic viscosity
g LT? gravity
o MT-2 Surface tension
F MLT Wave tensile force
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