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Fig. 1. Water channel failure due to increased soil moisture in
collapsible soil [7]
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Fig. 2. Extent of collapsible soils in Iran [9]
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Severity of problem Collapse potential (%)

No problem 0-1
Moderate problems 1-5
Many problems 5-10
Severe problems 10-20
Very severe problems Over 20

Table 1. The correlation between the possibility of collapse
and the foundation problems [25]
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Fig. 3. General geology of Semnan city
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Degree of collapse Collapse potential- ic

(%)
None 0
Slight 0.1t00.2
Moderate 2.1t06
Moderately severe 6.11t010
Severe >10

Table 2. Classification of the collapse index
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)‘ oalazal L» d’»‘ 2 e_}‘))\.fr NG I 4 (abu( .J%l.ﬂ.f)_j d@@ 1
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Fig 7. Transfering the intact specimen into the ring of
the consolidation apparatus.
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Fig. 10. Classification of Semnan and suburbs collapsible
potential according to ASTM D5333
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Fig. 11. Classification of Semnan and suburbs collapsible
potential according to J. Jennings, K. Knigh
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Fig. 8. Classification of Semnan collapsible potential
according to ASTM D5333
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Fig. 9. Classification of Semnan collapsible potential
according to J. Jennings, K. Knight
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Dry Water  Liquid Plasticity SPT Specific Primary  Collapse J;]r,:ti%n:% Criterion
density content  limit Index n gravity  void ratio  potential Knigght ASTM D5333
. Severity of Degree of
3 0, 0, 0, - - 0,
Point  g/em (%) (%) (%) N (%) problem collapse
1 1.28 6.0 22 NP ; 2.663 1.082 7.95 Many Moderately
problems severe
2 1.48 6.7 20 NP 11 2.674 0.801 0.67 No problem Slight
3 156  15.1 17 NP 14 2671 0.712 0.46 No problem Slight
4 149 136 24 9 12 272 0.825 2.19 mggfgﬁg Moderate
B Many Moderately
5 1.47 3.1 16 NP 2.723 0.855 6.52 oroblerms cevore
6 151 5.9 18 NP 39 2696 0.786 4.87 mggfgﬁg Moderate
7 144 111 NP 7 2673 0.856 2.70 mggfgﬁg Moderate
Many Moderately
8 137 138 19 NP 15 2.697 0.962 8.66 oroblerms cevore
o 144 144 NP 20 2687 0866 2.15 mggfgﬁg Moderate
10 154 86 NP 11 2693 0748 285 mggfgﬁg Moderate
11 147 6.8 26 10 17 27 0.843 4.02 mggfgﬁg Moderate
12 141 7.1 20 6 16 2.709 0.915 10.65 Severe Severe
problems
13 150 121 27 11 - 2.668 0.784 1.56 Moderate Slight
problems
14 145 123 29 13 - 2.675 0.849 1.74 Moderate Slight
problems
15 142 111 25 9 34 2.663 0.873 2.88 mggfgﬁg Moderate
16 137 138 19 NP 14 2697 0.962 8.66 Many Moderately
problems severe
17 150 167 25 7 17 2.694 0.794 1.09 Moderate Slight
problems
18 155 1638 28 10 12 2666 0.718 0.41 No problem Slight
19 140 7.9 16 NP 25 2582 0.845 5.12 prlz)ﬂtiil:)rqws Moderate
20 149 136 24 9 12 272 0.825 2.19 mggfgﬁ:ﬁ Moderate
21 141 42 27 8 - 2.720 0.929 1.80 Moderate Slight
problems
2 141 38 24 9 - 2580 0830 4.92 mggfﬁg Moderate
23 140 44 28 7 - 5590 0850 2.60 mggfﬁg Moderate
24 1.59 3.0 26 10 - 2.60 0.635 0.73 No problem Slight

zIndeterminable
Table. 5. Characteristics, characteristics and evaluation of the potential collapsible soil in Semnan region
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Degree of

- Area(km?) Percentage
AL e Al 58l collapse/
Severity of ASTM Jennings  ASTM  Jennings
}ﬂ}A Sl Co L;.,L...A) R S adlao 30 Ll problem D5333 & Knight  D5333 & Knight
- _ Non-
el oS &l 5 K 55 O a5 o S LU occurrence 704 768 63.7 69.5
None / No
problem 19.7 225 179 20.3
A sl b addllas 3550 blE Sie; 2Ll NY K2 Slight /
Moderate 16.3 10.8 14.7 9.8
2.20
problems
Moderate /
2.00 + Many 3.7 0.4 34 0.4
o problems
= 1.80 1 Moderately
Q severe /
~
:-3160 J ¥ Severe 0.3 0.0 0.3 0.0
2 problems
©71.40 1 Severe /
Very severe 0.0 0.0 0.0 0.0
1.20 - problems
110.5 100.0
1.00 T T T T v v - - - -
Table 6. Area of Semnan region with collapsible soils
10 15 20 25 30 35 40 45 9 P
LL(%) ;MJQ.,L:, 1& '"ngthmﬂf.jM)éjwu.VdJ-\’.

Fig.12. Evaluating the collapsibility of the studied points with
the Holtz criterion

25 03 bl Shcid sdalin VY IS s &S ) ghiles
Slp bl ol Xl S 413 s Jlae gl Slsses
b33l Sl Cow) (Sdiss ooy sp Jleal Sk blE

213 35 (O LA L 5 b
SaS3s 5 Lol 0 Ut sl wsls 5l eslizal L sl
bl Ol adlaie 55 sy S hyls slaa¥ il
SPT slasl L3 sl 55 ediaily m Glas ool oad
W'”ﬁ& Sl 1, ¥4 S B YV Bl 5l g pslis
Bl o anils Ghls Sl g sl S (glagY
&Jﬁw)?;&ﬂduuﬂpf\/V;S\»U\/YA
S eE Lgl.auf}_j J—<L-’ U5 VEAY B o/AY0 exgdee o
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Area(km? Percentage
collapse/ (km®) g

Severity of ASTM Jennings  ASTM  Jennings
problem D5333 & Knight D5333 & Knight

Non- 142.1 161.1 45.2 51.3
occurrence

None / No

problem 100.3 115.3 31.9 36.7

Slight /
Moderate 57.0 34.0 18.1 10.8
problems

Moderate /
Many 12.1 3.8 3.8 1.2
problems

Moderately
severe /
Severe
problems

2.8 0.0 0.9 0.0

Severe /
Very
severe

problems

0.0 0.0 0.0 0.0

314.3 100.0

Table 7. Area of Semnan and suburbs region with collapsible
soils
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Abstract

As we all know that in engineering we have many types of soils and we consider and describe them based
upon their properties and characteristics. One of these types of soils that is very important to be described
and categorized is the collapsing soil. Collapsible soils are widely distributed in most parts of the world.
Collapsible soil has a semi-stable, non-compacted, and relatively porous structure. Collapsible soils are
particular types of unsaturated problematic soils, which possess open and meta-stable structure, low dry
density (less than16 kN/m3), low initial degree of saturation and high initial void ratio. Generally, collapsible
soil is usually associated with any change that might take place in the groundwater or surface water. In
contrast to consolidation, where the reduction in void ratio is the result of the timedependent expulsion of
pore water, the settlement of a collapsing soil is more or less immediate and occurs upon the intake of
moisture by the soil. These types of soils become damaged and experience noticeable deformation or sudden
settlement due to increased moisture or excessive loading. The strength and stress-strain parameters, and in
general, the behavior of collapsible soils are deeply dependent on the water content of the soil. The
collapsible behavior of these types of problematic soils has caused numerous damages to transportation
infrastructures (e.g., roads, pavements, railways, airports...). This type of soils is categorized as problematic
soils that, if they are placed under structures or inside the earth structures, can cause many problems in terms
of stability and operation and cause financial and life losses. The risk of constructing structures on
collapsible soils presents significant challenges to geotechnical engineers due to sudden reduction in volume
upon wetting. Identifying collapsible soils when encountered in the field and taking the needed precautions
should substantially reduce the risk of such problems usually reported in buildings and highways. The
greatest problem with collapsible soil arises when the existence and extent of the collapse potential are not
well recognized before the construction Therefore, the identification and evaluation of collapsible soils in the
Semnan city have been evaluated in this article. Since the recognition of soil behavior in the short and long
terms is an important factor for predicting the necessary measures in the stability of structures, in the present
study, after collecting geotechnical data from 141 locations in different regions in cooperation with the soil
mechanic and technical laboratory of Semnan province, it is attempted to evaluate and zone the collapsible
soils in Semnan city.The studied points were examined using field experiments and also by the help of
consolidation test. Investigation of being problematic and the collapsibility of the collapsible points have
been performed using the “Jennings and Knight” and “ASTM D5333” criteria. In addition, by examining a
number of points with different criteria of collapsibility, it has been possible to compare between the
different evaluation criteria of the collapsibility potential. Collecting geotechnical data from 141 locations in
Semnan city, 24 points with collapsibility potential were identified. The novel result of present study is an
effective step to reduce the risks related to construction on the sites having collapsibility potential in the
Semnan.
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