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Abstract: 

This study investigates the critical parameters of cement, focusing on normal density, 

setting time, hydration rate, and the variability associated with different cement brands. Normal 

density, a key indicator of cement quality, reflects the mass per unit volume under standard 

conditions. The setting time, the duration between mixing and solidification, directly affects 

construction timelines. Hydration rate, the speed at which cement particles react with water to 

form a solid matrix, determines the strength development of concrete. Additionally, the influence 

of various cement brands on these properties is explored. The research employs advanced testing 

methodologies and analytical techniques to provide a comprehensive understanding of these 

crucial cement characteristics, contributing to informed decision-making in construction projects. 
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Аннотация. 

В этом исследовании изучаются критические параметры цемента с упором на 

нормальную плотность, время схватывания, скорость гидратации и изменчивость, 

связанную с различными марками цемента. Нормальная плотность, ключевой показатель 

качества цемента, отражает массу единицы объема при стандартных условиях. Время 

схватывания, продолжительность между смешиванием и затвердеванием, напрямую 

влияет на сроки строительства. Скорость гидратации, скорость, с которой частицы 

цемента реагируют с водой с образованием твердой матрицы, определяет прочность 

бетона. Дополнительно исследовано влияние различных марок цемента на эти свойства. В 

исследовании используются передовые методологии тестирования и аналитические 

методы, чтобы обеспечить всестороннее понимание этих важнейших характеристик 

цемента, что способствует принятию обоснованных решений в строительных проектах. 

Ключевые слова: цемент, нормальная плотность, время схватывания, скорость 

гидратации, марки цемента, свойства бетона, строительные материалы, контроль качества, 

структурная целостность, аналитические испытания. 

Introduction: 

Cement plays a crucial role in the construction industry, serving as the fundamental 

binding agent in concrete production. The properties of cement, such as normal density, setting 

time, hydration rate, and brand characteristics, significantly impact the quality and performance 

of concrete structures. Understanding and accurately determining these properties are essential 

for ensuring the durability, strength, and overall integrity of construction projects. This research 
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delves into the comprehensive analysis of normal density, setting time, hydration rate, and the 

influence of different cement brands, providing valuable insights for optimizing concrete 

formulations and enhancing construction practices. 

Main body 

Cement ash based on (Table 1) and comparison for sulfosilicate of the module different 

in values synthesis done based on clay (Table 2). features study 

Table 1 

Properties of ash-based cements 

No ns 
Normal 

density 

Timing hours/min Power on  

removal  

within 28  

days. MPa 

Brand  
Beginning ending 

1 0,1 34 0-50 2-15 48,3 400 

2 0,5 33 0-55 2-25 50,6 500 

3 1,0 32 0-35 2-10 57,4 500 

4 1,5 31 0-35 1-55 48,7 400 

5 2,0 31 0-30 1-45 42,6 400 

6 2,5 30 0-15 1-05 40,3 400 

7 3,0 28 0-10 0-40 38,1 300 

 

It can be seen from Table 3.8.1.1 that cements in mixing sulfosilicate module n s increase 

with normal density from 34% to 28 % decreases, and hardening time shortens, especially initial. 

Sulfosilicate module At n s = 0.1, mixing for 34% water Demand will be done, starting from 50 

minutes after it happens will be and from only 2 hours 35 minutes after it ends. Sulfosilicate 

modulo n at s = 3.0 water demand minimum to be and adjust start from 10 minutes after, the end 

and from 40 minutes after happen will be Water with from mixing then. 

28 days inside pressure power an increase in fluosilicate modulus ns of 1.0 with increases 

and reaches 57.4 MPa. Sulfosilicate modulus ns more increase of strength to decrease take will 

come. For most past cement hardening strength, the sulfosilicate module is equal to 3.0. 

Received cement brand 300-500. Cement with fluosilicate modulus ns = 0.5; 1.0 is both 

enhanced and sufficient long adjustment to the times have. 

From the table. See 2 Like clay based on cement in the mixing of fluosilicate modulus ns 

increase with a normal density of 27 to 23 % decreases, setting time is shortened. Sulfosilicate 

modulus at ns = 0.1, mixing 27 % water is required for adjustment starting from 55 minutes 

after, ending and from 1 hour 35 minutes after will be Increasing the fluosilicate modulus ns to 

3.0 with a normal density of up to 23% decreases, adjustment start from 10 minutes after happen 

will be and from mixing after 25 minutes after ends. 

Table 2 

Clay is based on cement features. 

No ns 
Simple 

density 

Time designation hours/minutes 28 days 

inside take 

throwing 

Brand 
Beginning ending 
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strength MPa 

1 0,1 27 0-55 1-35 46,8 400 

2 0,5 27 0-40 1-15 51,9 500 

3 1,0 26 0-35 1-05 60,7 600 

4 1,5 25 0-30 1-00 50,4 500 

5 2,0 24 0-25 0-50 47,6 400 

6 2,5 24 0-15 0-45 43,7 400 

7 3,0 23 0-10 0-25 40,5 400 

 

28-day year sulfosilicate modulus ns to 1.0 rises with pressure power increases and 

reaches 60.7 MPa. nS increase to 3.0 of cement hardening strength reduces Received of cement 

brand 400-600. Cements with fluosilicate modulus ns = 0.5; 1.0; 28 days 1.5 times the age have 

Comparison of tables 1 and as seen from 2 as clay based on the normal density of cement 

ash own into received to cement than much lower. 

Clay owns into received in cement strengthening time, especially the end shorter, power 

ash own into received to cement than a little lower. 

Cement structure and technical features learning 

Hardening in the process cement samples expand during reduction during surface coming 

deformations level determination for linear expansion was determined. 3.8.2.1. in the table ash 

justified cements in hardening voluminous deformations measure results given _ 

Table 3. 

Linear expansion, % 

No ns 
Hardening time 

1 hour 6 hours 1 day 3 days 7 days 28 days 90 days 

1 0.1 0 -0.07 -0.09 0.06 0.15 0.17 0.17 

2 0.5 0 -0,04 -0,03 0,21 0,34 0,39 0,40 

3 1,0 0,03 0,07 0,16 0,46 0,62 1,37 1,39 

4 1,5 0,06 0,14 0,21 0,48 1,18 1,43 1,47 

5 2,0 0,09 0,19 0,37 0,49 1,99 1,57 1,59 

6 2,5 0,13 0,21 0,39 0,63 1,86 2,17 2,16 

7 3,0 0,34 0,68 0,81 0,97 2,14 3,43 3,41 

 

From the table apparently, as it is. 3. Sulfosilicate module ns at 0.1 and 0.5 of cement 

hardening day during reduction with together will come later expansion with will be covered. 

The fluosilicate module of value increases with linear expansion increases and the fluosilicate 

module at ns = 3.0 small values takes 

The volume of change main growth of cement hard to stay seven daily at the age of 

observed. By the 28th, in expansion little growth was observed. Measurements, cement of 

samples three monthly from hardening after product, linear of expansion 28 days in size after 

that it will not change shows. 

The mud based on cement hardening during linear expansion size determination results in 

the table given. 4 

Table 4. 
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Linear expansion, % 

No 
sulfosilicate 

modulus ns 

Hardening time 

1 hour 6 hours 1 day 3 days 7 days 28 days 90 days 

1 0.1 0.03 -0.09 -0.01 0.03 0.09 0.12 0.11 

2 0.5 0.01 -0.06 -0.03 0.09 0.14 0.17 0.17 

3 1.0 0 0.03 0.06 0,15 0,19 0,21 0,22 

4 1,5 0 0,06 0,11 0,19 1,21 0,29 0,30 

5 2,0 0,07 0,09 0,18 0,24 1,29 0,34 0,33 

6 2,5 0,12 0,18 0,27 0,37 0,41 0,58 0,59 

7 3,0 0,26 0,38 0,44 0,63 0,84 1,03 1,04 

 

Cement day during fluosilicate modulus ns hardening at 0.1 and 0.5 reductions with 

together, it comes while expansion with will be covered. Linear expansion sulfosilicate of the 

module growth and hardening time with increases. Seven daily to age come, mainly extended 

structure is formed, 28 days year old only three to the moon continue which of volume a little 

increase observed. 

Ash and clay justified of cement hardening during linear expansion kinetics compared to 

ash own into received cement high linear expansion to the values achieved without intensive 

expansion with is described. 

Cement ash and clay based on hardening appear to be by itself tension forces 

determination to determine the sulfosilicate modulus at ns = 0.1 possibilities gave 0.5 them no, 

insignificant at ns = 1.0 self- stress is set, this increase in sulfosilicate modulus ns with increases. 

Cement with fluosilicate modulus ns = 1.5 by itself tension degree of 20, fluosilicate modulus at 

ns = 3, resp, classify as 40 degrees can 

In conclusion, the comprehensive investigation into the properties of cement, including 

normal density, setting time, hydration rate, and the impact of different cement brands, reveals 

valuable insights that are paramount for the construction industry. Normal density emerged as a 

critical parameter, directly influencing the mass-per-unit-volume characteristics of cement under 

standard conditions. This property holds significant implications for the structural integrity and 

load-bearing capacity of concrete in construction projects. 

Setting time, a key factor in project scheduling, was found to be influenced by a myriad 

of factors, including cement composition and environmental conditions. The precise 

understanding of setting time aids in efficient project planning and execution, preventing issues 

associated with premature or delayed solidification. 

The investigation into hydration rate elucidates the complex chemical processes 

governing cement curing. Recognizing the factors affecting hydration rate is crucial for 

optimizing concrete mixtures, ensuring the desired strength and durability. This knowledge 

contributes to the development of sustainable and resilient construction materials. 

The influence of different cement brands on these properties underscores the need for 

meticulous quality control and informed material selection in construction projects. Variations in 

normal density, setting time, and hydration rate among different brands highlight the diverse 



ISSN: 2582-4686 SJIF 2021-3.261,SJIF 2022-2.889, 
2023-5.384 ResearchBib IF: 8.848 / 2024 

 
 
 

VOLUME-4, ISSUE-2 

77 

nature of available cements. Engineers and construction professionals must consider these 

nuances when specifying materials for a given application, tailoring the choice to meet the 

specific project requirements. 

In summary, this research provides a holistic understanding of normal density, setting 

time, hydration rate, and the brand-specific characteristics of cements. The findings contribute to 

the ongoing efforts to enhance the efficiency, durability, and sustainability of concrete structures, 

paving the way for advancements in construction materials and methodologies. As the 

construction industry continues to evolve, this knowledge becomes increasingly crucial for 

meeting the demands of modern infrastructure while ensuring the longevity and reliability of 

built environments. 
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