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Hazards regarding to freezing-thawing and climatic data of cold months

Abstract: Freezing of the soil ground of the foundation of constructions and buildings is the
challenging task in general construction. There are a lot of factors which influence to the freezing
soil process such as properties of soil, climatic conditions, underground water location and so on.
This paper presents one factor such as climatic data, especially average negative temperature. Many
graphs give important information and source of design regarding to freezing problem. All of the
mentioned above climatic information can be used to determine the depth of freezing. Due to what
such frost-hazardous properties as frost heaving and heaving force can be determined by empirical
methods. It is also possible to analyze the ground base and assess the stability of the ground
foundation of foundations.

Keywords: freezing soil ground, average negative temperature, frost heaving.

DOI: https://doi.org/10.32523/2616-7263-2018-124-3-95-98
The impact of freezing-thawing is highly acting to soil ground of constructions in cold regions.

Especially, it is visible and cause to unbalanced uplifting and settling of foundations because of frost
heaving, cracks and variable deformations. In the construction industry of Kazakhstan there were
a lot of cases associated with the collapse of buildings and structures as a result of weak soil of
ground. Unfortunately, one of the factors that negatively affected the stability of soil ground is the
freezing of soil bases and consequently the loss of their stability as a result of thawing. Despite this,
unfortunately, many design organizations do not take into account the frost properties of the soil
base, moreover, they try to solve the problem only by using pile foundations where it was possible
to use shallow foundations to the detriment of economic interests[1]. The remainder of this article
will provide examples of the negative impact of freezing and thawing and the results of climate
monitoring over the past 10 years.

Frost heaving process and hazards of construction
Frost heaving (or a frost heave) is an upwards swelling of soil during freezing conditions caused

by an increasing presence of ice as it grows towards the surface, upwards from the depth in the soil
where freezing temperatures have penetrated into the soil (the freezing front or freezing boundary).
Ice growth requires a water supply that delivers water to the freezing front via capillary action in
certain soils[2,3]. The weight of overlying soil restrains vertical growth of the ice and can promote the
formation of lens-shaped areas of ice within the soil. Yet the force of one or more growing ice lenses
is sufficient to lift a layer of soil, as much as 1 foot (0.30 metres) or more. The soil through which
water passes to feed the formation of ice lenses must be sufficiently porous to allow capillary action,
yet not so porous as to break capillary continuity. Such soil is referred to as "frost susceptible"[4,5].
The growth of ice lenses continually consumes the rising water at the freezing front. Differential
frost heaving can crack road surfaces—contributing to springtime pothole formation—and damage
building foundations. Especially, the problem with pothole in Kazakhstan is also big issue with frost
heaving and thawing problems[6].

As we could see from figures above frost heaving and thawing is the reason of many collapsing of
construction, especially in the pavement and road engineering.

Climatic data variations by average month temperature
The most important thing for evaluate freezing process and its influence to soil ground of con-

structions is climatic data. So, therefore it is presented climatic data by the graph of climatic data
from 2007 to 2017.
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Figure 1 – Example of deformation regarding to frost heaving and thawing

Figure 2 – Climatic data by average month tempera-
ture variations of Akmola region from 2007 to 2017

Figure 3 – Climatic data by average month tempera-
ture variations of Akmola region from 2007 to 2017

Figure 4 – Climatic data by average month tempera-
ture variations of Akmola region from 2007 to 2017

Figure 5 – Climatic data by average month tempera-
ture variations of Akmola region from 2007 to 2017

The graphs of the above shows that 2012 was the coldest year, while 2016 is the warmest year com-
paring to each other. It is visible that temperature in winter time is increasing generally especially
last 4 years, although the trend is changing to increasing or decreasing each year.
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Figure 6 – Climatic data by average month tempera-
ture variations of Akmola region from 2007 to 2017

Figure 7 – Climatic data by average month tempera-
ture variations of Akmola region from 2007 to 2017

Conclusion
The results of the monitoring illustrates warming of the climatic data (average negative temper-

ature) in the last 3-4 years. Actually, this could be reason of the decreasing frost depth of the soil
ground. Therefore, it needs more investigation and calculation frost depth. These climate results
can be used to determine the freezing index, determine the seasonality of changes in the depth of
freezing, monitor the impact of global warming and greenhouse gas effects.
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Суық айлардың климаттық мәлiметтерi және тоңдану-жiбуге байланысты қауiптер
Аннотация: Құрылыс ғимараттарының және ғимараттардың топырақ қабатының тоңдануы - жалпы құрылыста

күрделi мәселе. Топырақтың қасиеттерi, климаттық жағдайлар, жер асты суларының орналасуы және т.б. сияқты
топырақтың қатуына әсер ететiн көптеген факторлар бар. Бұл мақалада климаттық деректер, әсiресе орташа терiс
температура сияқты факторлар келтiрiлген. Көптеген кестелер тоңдану мәселеге қатысты есептеуге маңызды ақпаратты
және жобалау көзiн бередi. Жоғарыда айтылған барлық климаттық мәлiмет топырақтың тоңдануын анықтауда
қолданылуы мүмкiн. Сол арқылы топырақтың тоңдануға осал қасиеттерi анықталуы мүмкiн, олар тоңдану iсiнуi және
iсiну күшi эмпирикалық әдiстер арқылы. Сонымен қатар iргетас топырақ негiзiң саралауға және олардың тұрақтылығын
бағалауға болады.

Түйiн сөздер: топырақтың қату температурасы, орташа терiс температурасы, тоңдану қопсуы.

Ж.А. Шахмов, Г.Т. Тлеуленова, И.С. Икапова
Евразийский национальный университет им Л.Н. Гумилева, Астана, Казахстан

Опасности, связанные с замораживанием-оттаиванием и климатическими данными холодных месяцев
Аннотация: Промерзание грунтового основания фундамента зданий и сооружений является сложной задачей в общем

строительстве. На процесс промерзания грунтов влияет множество факторов, таких как свойства грунтов, климатические
условия, местоположение подземных вод и т. д. В данной статье представлен такой фактор, как климатические
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данные, в особенности, средняя отрицательная температура. Многие графики дают важную информацию и источник
проектирования относительно проблемы промерзания. Вся вышеупомянутая климатическая информация может быть
использована для определения глубины промерзания. За счет этого могут быть определены такие морозоопасные
свойства, как морозное пучение и сила пучения по эмпирическим методам. Также можно сделать анализ грунтового
основания и оценить стабильность грунтовых оснований фундаментов.

Ключевые слова: температура промерзания, средняя отрицательная температура, морозное пучение.
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А.Ж. Жубанышева 1 , Н. Темиргалиев 2 , А.Б. Утесов 3

1 Институт теоретической математики и научных вычислений Евразийского
национального университета имени Л.Н.Гумилева, Астана, Казахстан

2 Актюбинский региональный государственный университет имени К. Жубанова,
Актобе, Казахстан

(Email: 1 axaulezh@mail.ru, 2 ntmath10@mail.ru, 3 adilzhan_71@mail.ru)
Численное дифференцирование функций в контексте Компьютерного

(вычислительного) поперечника
Аннотация: В рамках компьютерного (вычислительного) поперечника полностью
решена задача приближенного дифференцирования функций, принадлежащих классам
Соболева по неточной информации, полученной от произвольного конечного множества
тригонометрических коэффициентов Фурье-Лебега дифференцируемой функции... [100-200
слов]. Ключевые слова приближенное дифференцирование, восстановление по неточной
информации, предельная погрешность, компьютерный (вычислительный) поперечник. [6-8
слов/словосочетаний].

Введение

Текст введения...
Авторам не следует использовать нестандартные пакеты LaTeX (используйте их лишь в

случае крайней необходимости)

Заголовок секции

1.1 Заголовок подсекции
Окружения.

Теорема 1. ...

Лемма 1. ...

Предложение 1. ...

Определение 1. ...

Следствие 1. ...

Замечание 1. ...

Теорема 2 (Темиргалиев Н. [2]). Текст теоремы.

Д о к а з а т е л ь с т в о. Текст доказательства.

2. Формулы, таблицы, рисунки

δN (εN ;DN )Y ≡ δN (εN ;T ;F ;DN )Y ≡ inf
(l(N),ϕN)∈DN

δN

(
εN ;

(
l(N), ϕN

))
Y
, (1)

где δN
(
εN ;

(
l(N), ϕN

))
Y
≡ δN (εN ;T ;F ;

(
l(N), ϕN

)
)Y ≡

≡ sup
f∈F∣∣∣γ(τ)

N

∣∣∣≤1(τ=1,...,N)

∥∥∥Tf (·)− ϕN
(
l
(1)
N (f) + γ

(1)
N ε

(1)
N , ..., l

(N)
N (f) + γ

(N)
N ε

(N)
N ; ·

)∥∥∥
Y
.

Таблицы, рисунки необходимо располагать после упоминания. С каждой иллюстрацией должна
следовать надпись.

3. Ссылки и библиография

Для ссылок на утверждения, формулы и т. п. можно использовать метки. Например, теорема 2,
Формула (1)
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Таблица 1 – Название таблицы

Простые Не простые
2, 3, 5, 7, 11, 13, 17, 19, 23, 29 4, 6, 8, 9, 10, 12, 14

Рисунок 1 – Название рисунка

Для руководства по LATEX и в качестве примера оформления ссылок, см., например, Львовский С.М.
Набор и верстка в пакете LATEX. Москва: Космосинформ, 1994.
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Компьютерлiк (есептеуiш) диаметр мәнмәтiнiнде функцияларды сандық дифференциалдау

Аннотация: Компьютерлiк (есептеуiш) диаметр мәнмәтiнiнде Соболев класында жататын функцияларды олардың
тригонометриялық Фурье-Лебега коэффициенттерiнiң ақырлы жиынынан алынған дәл емес ақпарат бойынша жуықтау
есебi толығымен шешiлдi [100-200 cөздер].
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