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Objectives and Fields

The Journal of the Faculty of Engineering - Fayoum University (FJE) is a scientific journal
specialized in the fields of engineering. It is a semi-annual journal issued by the Faculty of
Engineering at Fayoum University. FJE aims to publish research, theoretical and practical
studies in the field of engineering sciences, and to spread the culture of scientific research
and supporting researchers. FJE considers an authoritative scientific outlet for their creativity
and research efforts. The journal seeks to support the cultural and scientific exchange in the
various engineering sciences and their applications, and to establish channels of
communication between specialists in the field, and to raise the level of scientific studies and
researches in the field of engineering sciences, reflecting the scientific activity of Fayoum
University.

The papers published in the Journal of the Faculty of Engineering - Fayoum University (FJE)
are covering the following fields:

« Civil engineering.

« Architecture (architectural design - urban design - architectural planning)

« Electrical engineering in all disciplines and computer engineering.

» Mechanical engineering.

» Mathematics and Engineering Physics.

Authors from all over the world are invited to submit their papers for publication in (FJE)
where the submitted researches are subjected to secret arbitration. The research can be
accepted and published in both Arabic and English in the fields of specialization that the
journal means according to publishing rules.

Editor in Chief
Prof.Dr. Ehab Mahmoud Okba

Vice-Dean for Post Graduate Studies and Research

E-mail: (fie@fayoum.edu.eq)

Phone: 084-6334816 084-6334033

International number: ISSN 2537-0626

International Electronic Number: ISSN 2537-063



Journal of Engineering
Fayoum University
Faculty of Engineering
Vol.1

FAYD M UNIVERSITY JOURNAL OF ENGINEERING
No.1 2910l wnly - cuw i Al A

CQuqu Lan) CnSap Cuale Cung

Special volume

The Second International Scientific Conference of the Faculty of Engineering -
February 2018

Building, Energy and Urbanization: Current Challenges and Future Solutions

This volume is issued as the first one of the Journal of the Faculty of Engineering -
Fayoum University (FJE), which deals with a series of outstanding researches which
fall under the three main axes of the Second International Scientific Conference of
the Faculty of Engineering - February 2018 (Building, Energy and Urbanization:
Current Challenges and Future Solutions). The papers published in this issue deals
with three axes representing the joint engineering specialties between the scientific
departments of the faculty:

The first axis: Building science and technology.
The second axis: New and renewable energy engineering.

The third axis: Upgrading of the urban environment

The papers submitted to the conference and published in this volume of the journal
has been subject to secret arbitration. The researches written in Arabic and English
language in the fields of specialization in the three axes addressed by the
conference, where the same rules applied to accept the publication and arbitration in
the journal, The distinguished papers are selected for publish in the first volume of
(FJE) according to specific criteria. The published researches obtained the highest
grades in the researches axis, and the percentage of the total research estimates
was not less than 75%. Thus, this distinguished research would be the first scientific
production worthy of the journal of faculty of engineering at Fayoum University (FJE).

Editor in Chief of the Journal and President of the Conference
Prof.Dr. Ehab Mahmoud Okba

Vice-Dean for Post Graduate Studies and Research
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The method of writing the research in its final form for publication in the magazine
General research specifications
Page size: B5 — portrait
Research board: writing in two columns with width of 8.6 cm
Margins: 3 cm from top, 2 cm from left, 2 cm from right and 2.5 cm from bottom
Line type: For English researches (Times New Roman)

For Arabic researches (Simplified Arabic)

Main title
- In the middle
- Big letters
- Line size 12
- Bold
Subtitles

- Align right for Arabic researches
- Align left for English researches
- Line size 10

- Bold

First page contents

- Research title

- Researcher name, job, work place and e-mail ( in the middle — line size 10 )

- Research abstract ( no more than 250 words , justified , line size 10 and the abstract should include the
object of the thesis , methodology and results )

- Keywords, ( line size 10 and justified text )

Research board

- Starts directly after the keywords
- Text to be justified
- Line size 10

Tables, equation, pictures or charts

Positioned in the middle, line size 9, for tables numbering and description are from top and for pictures and charts numbering
and description are from down

References
Writing according to specific rules:

1-  For books: author’s names — book title — publication authority — publisher — date — country.
2-  For articles: authors names — research title — magazine name — no of volume if found — publication pages — date —
country.
3-  For scientific thesis: author name — thesis name — faculty — university — date — country.
- Research is sent in pdf files + word files
- Atthe end of the research an Arabic abstract should be attached in a single page if he research is in
English and the opposite

Post address: prof. Ihab Mahmoud Okba vice-dean for graduate studies and research — faculty of engineering — Fayoum University

E-mail: emo00@fayoum.edu.eg Phone number: 084-6334816 Fax number: 084-6334031
fie@fayoum.edu.eg 084-6334033
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Abstract:
Recent years have witnessed the developments
and changes have led to significant

improvements in construction techniques, and it
thus became necessary to interact with these
variables psychotropic architecture, as a result
of these developments, the term intelligent
buildings which is considered one of the most
prominent manifestations of the new
millennium, as it relies on the use of modern
technological methods and techniques that
work in an integrated manner to serve the
building his function in a manner appropriate to
the spirit of the age and achieve the highest
level of comfort for users.

The research problem lies in the absence of a
culture of the application of the concepts of
smart buildings are provided for the
convenience of users. The integrated image
used globally. In Egypt, considering the
techniques of intelligent buildings in Egypt a
kind of entertainment or what is outside the
scope of the concrete reality, despite the desire
of the individuals in the pursuit of the
technological development, although the
thought of intelligent buildings is spreading
globally and its major benefits in facilitating the
life and savings in the cost of operation and
maintenance at the side of what he expects from
the future developments and low-cost and thus
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provide comfort in use in many aspects, so it
was necessary to reorient the Egyptian
architecture on the one hand, the use of modern
applications of smart buildings, which in turn to
achieve user comfort, thus keeping pace with
the world in the use of intelligent systems and
access to high level Of luxury and comfort.

Thus, the research aims to shed light on the
role of intelligent buildings in providing

comfort to wusers, through clarifying the
concepts and definitions of intelligent
buildings, and study the features and

advantages of the smart architecture, this in
addition to the review of the concept of the
convenience of users in the buildings and
clarify the ways to achieve them, and analysis
of various types of rahat and achievements of
intelligent buildings which had not existed
before in the buildings, it also deals with the
research and analytical study of the practical
application of a range of examples of intelligent
buildings that have achieved comfort to users
this access to a set of conclusions and
recommendations for the convenience of users
of smart buildings.

Keywords:
Intelligent buildings, modern techniques, types
of comfort, users, Analytical examples.
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Abstract

The main purpose of this study is to
investigate the effect of using three types of
curing (water, painting, and room air) and three
different types of water and cement on the
strength of self-compacting concrete. Nine
mixes containing different cement contents,
water cement ratios, and coarse aggregates
(gravel, basalt, and dolomite (limestone)) were
designed. The compression, splitting tensile,
and flexural strength tests were carried out on
hardened self-compacting concretes after 28
days of curing by water, Painting, and room
air. In the nine mixes, three cement contents
(350, 400, and 450 kg/m?®), three types of
aggregates, and three water cement ratios
(0.46, 042, and 0.38) were used. Results
showed that water curing is the best type of
curing to use in self-compacting concrete.
Painting curing by Antisol E liquid does not
have effect on the strength of self-compacting
concrete. The difference between Painting
curing by Antisol E liquid and having concrete
on room air without any curing is very small.
Keywords : self-compacting concrete — curing
— paint - gravel- basalt-dolomite

I. INTRODUCTION
Self-Compacting Concrete (SCC) is used

instead of conventional concrete in heavily
reinforced sections. It is highly workable
concrete that can easily flow through heavily
reinforcement without the need for mechanical
vibration. High range water reducer chemical
admixtures with minimum water content
varying between 0.37 and 0.4 were used in
(SSC) due to high workability requirement [1].
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Limiting the w/c ratio above 0.37 prevents the
development of high compressive strength and
also affects the durability of self-compacting
concrete mixtures. It is Known that, self-
compacting concrete is considered to be a
conventional concrete with a large filling
ability, in spite of the differences found for
both the early age behavior [2] and the
hardened performance [2,3]. The main changes
are due to the large amount of fine particle
mineral additions used in its composition [4,5],
which leads to a different speed on the plastic-
to-solid evolution [2], and an increase of early
age cracking risks [6]. We can get high
performance concrete from self-compacting
concrete due to high flow ability, passing
ability through the formwork without any
segregation or need of vibration [7,8], and
maintaining the flow ability more than
ordinary concretes[9]. Bingol and Tohumcu
studied [10] the effect of air curing, water
curing and steam curing on the compressive
strength of self compacting concrete (SCC).
Water Curing specimens gave the highest
compressive strength. Air curing caused
compressive strength losses in all groups.
Strength of concrete with mineral admixtures
was higher than that of concretes without
admixtures at steam curing conditions.

II. MATERAILS USED

The cement used was ordinary Portland
cement. The sand with fineness modulus of
2.57, specific gravity 2.5, and volume weight
1550 kg/m’ is used. The coarse aggregates



(gravel, basalt and dolomite) are used. For
gravel the specific gravity was 2.55, volume
weight was 1680 kg/m’, and % absorption was
0.4%. For basalt the specific gravity was 2.63,
volume weight was 1610 kg/m’, and %
absorption was 0.9%. For dolomite the specific
gravity was 2.60, volume weight was 1560
kg/m’, and % absorption was 1.6%.
Limestones powder was used in concrete with
30% by weight of cement as filler. Sika
ViscoCrete 3425 is a third generation super
plasticizer for homogenous concrete and
mortar was used for self compaction concrete
with 1.5% liter from cement weight. Tap water
was used in mixing and curing. Antisol E
liquid curing compound for preventing water
loss in concrete was used for curing same
samples.

II1. MIX PROPORTIONS

Egyptian code and ASTM standards were
used to design the mixes and test program.
Nine mixes containing different types of coarse
aggregates and different percentages of water
and cement were designed as shown in Table
(1). In Group (1), the cement content was 350
kg/m?* and (W/C) = 0.46. While, in Group (2),
the cement content was 400 kg/m* and (W/C) =
0.42, and Group (3), the cement content was
450 kg/m* and (W/C) = 0.38. For each mix 18

(150x300 mm), and 9 beams (100x100x500
mm) were prepared. Concrete samples were
cured by:

- Water (6 cubes, 3 Cylinders, and 3 beams)
until testing.

- Painting by Antisol E liquid (6 cubes, 3
Cylinders, and 3 beams) after removed from
molds.

-Room air without any curing (6 cubes, 3
Cylinders, and 3 beams) until testing.

IV. TEST PROGRAM

The compressive and splitting tensile
strengths of concrete were determined using
compression testing machine having 2000 KN
capacity. The loading rates applied in the
compressive and splitting tensile tests were 0.6
and  0.03N/mm?/sec, respectively.  The
compressive strength was determined by using
cubes (150 mm) at the ages of 7, and 28 days
while the tensile splitting strength was
determined by using cylinder (150x300 mm) at
28 days. Beam specimens with size
(100x100x500 mm) were used to determine the
flexural strength of hardened concrete. The
specimens were placed in UTM and tested for
flexural strength. The loading rates applied was
0.06 N/mm?sec, as shown in figure (1). The
average results of three samples were
calculated for all tests. Figure (2) shows the
slump flow shape .

cubes (150x150x150 mm), 9 Cylinders
Table (1): Concrete Mixes
Li ¢ Superplasticizer Type of
Mix Group Water Cement Sand Aggregate ;)?:;Sdz:«le (Viscocrete342) DaTSE
3 3 3 3

No. No. (kg/m®) | (kg/md) (kg/m®) (kg/m®) (kg/m®) - Aggregates

1| Mg, 161 350 829 912 105 5.25
Mg | 2| Mg, 168 400 796 875 120 6.00 Gravel

3| Mgs 171 450 766 843 135 6.75

1| Mg, 161 350 843 927 105 5.25
Mg | 2| M;g, 168 400 808 889 120 6.00 Basalt

3| Mg 171 450 779 856 135 6.75

1| Mp, 161 350 838 922 105 5.25 Dolomit
Mp | 2] My, 168 400 804 884 120 6.00 (lil‘l’le‘;‘t‘(‘)‘nee)

3| Mps 171 450 777 851 135 6.75
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Fig.(1): Flexural Strength Test

V. RESULTS AND DISCUSSION

Results of compressive strength, splitting
tensile strength, and flexural strength for the
nine mixes of concrete using different types of

curing (water, paint, and air) were calculated in
table (2).

Table (2): Results of Compressive Strength, Split Tensile Strength and Flexural Strength
Tests for Recycled Coarse Aggregates Concrete

Compressive Compressive Splitting Tensile Flexural
Mix Group Strength at27 Strength at 228 Strength at 228 Strength at 228 Type of
No. No. days (kg/cm®) days (kg/cm®) days (kg/cm?) days (kg/cm”) coarse
W P |A|W/|P|A|W/|P | A | W p | A A
1 Mg 197 199 193 | 283 270 | 270 | 25.8 | 23.1 | 24.8 | 52.2 | 47.8 | 50.5
Mg 2 Mg, 302 | 317 306 | 429 | 366 | 383 | 322 | 27.3 | 28.7 | 57.5 | 50.1 | 529 Gravel
3 Mg 333 | 332 | 327 | 447 | 404 | 421 | 335 | 29.1 | 316 | 61.2 | 52.6 | 554
1 \Y P 278 | 303 291 362 | 345 361 | 31.4 | 29.8 | 30.7 | 584 | 504 | 559
2 Mz, 311 322 332 | 450 | 383 375 | 36.2 | 32.2 | 31.7 | 62.6 | 57.0 | 58.7 Basalt
3 Mg 406 | 350 346 | 507 | 464 | 475 | 388 | 36.5 | 36.1 | 77.2 | 68.5 | 70.3
1 Mp., 325 297 | 287 | 397 | 357 | 344 | 36.2 | 332 | 312 | 59.1 | 524 | 564 .
2 | Mp, | 352 | 342 | 351 | 466 | 419 | 400 | 37.3 | 345 | 33.0 | 723 | 650 | 70.2 gﬂ;’s{‘;‘g
3 Mp.s 462 | 455 462 | 575 570 | 515 | 482 | 45.6 | 41.1 | 89.2 | 83.5 | 853

W= Water curing, P= Painting curing, and A= without curing (room air)

A.COMPRESSION STRRENGTH AT 7

DAYS

The results of compressive strength test at 7
days for the nine mixes with different cement
contents and types of curing are shown in
Figures (3 to 5). It is observed that the
compressive strengths at 7 days for all types of
curing do not have big change. Strength of
gravel concrete was (197, 302, and 333
kg/cm?) for water, (199, 317, and 332 kg/cm?)
for painting, and (193, 306, and 337 kg/cm?)
for air. Basalt concrete strength was (278, 311,
and 406 kg/cmz) for water, (303, 322, and 350
kg/cm®) for painting, and (291, 332, and 346
kg/cm®) for air. Dolomite concrete strength
was (325, 352, and 462 kg/cm?) for water,
(297, 342, and 455 kg/cm®) for painting, and
(287, 351, and 462 kg/cm®) for air.

B.COMPRESSION STRRENGTH AT 28

DAYS

The results of compressive strength test at
28 days for the nine mixes with different
cement contents and types of curing are shown
i Figures (6 to 8). It is observed that the
compressive strength at 28 days for all types of
curing have big changes. Water results are the
highest values and the difference between
painting and air is small. Gravel concrete has
strength values of (283, 429, and 447 kg/cm?)
for water, (270, 366, and 404 kg/cm®) for
painting, and (270, 383, and 421 kg/cm®) for
air. Basalt concrete has strength values of (362,
450, and 507 kg/cmz) for water, (345, 383, and
464 kg/cm®) for painting, and (361, 375, and
475 kg/em®) for air. Dolomite concrete has
strength values of (397, 466, and 575 kg/cm?)
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for water, (357, 419, and 570 kg/cm®) for
painting, and (344, 400, and 515 kg/cm®) for
air.

Relation between compressive strength at
28 days and compressive strength at 7 days for
the nine mixes with different cement contents
and types of curing are shown in Figure (9). It
is observed that:

- For water curing

f.. at 7 days = 0.7610 f, at 28 day
- For painting curing

f., at 7 days = 0.8133 f_, at 28 day
- For room air curing

f., at 7 days = 0.8197 f_, at 28 day
Where: .- compressive strength

C.SPLITTING TENSILE STRRENGTH

The results of splitting tensile strength test
at 28 days for the nine mixes with different
cement contents and types of curing are shown
in Figures (10 to 12). It is observed that
splitting tensile strength for all types of curing
have big change. Water results are the highest
values and the difference between painting and
air is small. Gravel concrete has strength
values of (25.8, 32.2, and 33.5 kg/cm®) for
water, (23.1, 27.3, and 29.1 kg/cm®) for
painting, and (24.4, 28.7, and 31.6 kg/cm®) for
air. Basalt concrete has strength values of
(31.4, 36.2, and 38.8 kg/cm®) for water, (29.8,
32.2, and 36.5 kg/cm?) for painting, and (30.7,
31.7, and 36.1 kg/cmz) for air. Dolomite
concrete has strength values of (36.2, 37.3, and
48.2 kg/cm®) for water, (33.2, 34.5, and 45.6
kg/cm?) for painting, and (31.2, 33.0, and 41.1
kg/cm?) for air.

Relation between splitting tensile strength
and compressive for the nine mixes with
different cement contents and types of curing
are shown in Figure (13). It is observed that:

- For water curing f,~0.0812 £,

- For painting curing f;~0.0810 f,

- For room air curing f; = 0.0809 f_,
Where: f; = splitting tensile strength.

D.FLEXURAL STRRENGTH

The results of flexural strength test at 28
days for the nine mixes with different cement
contents and types of curing are shown in

Figures (14 to 16). It is observed that splitting
tensile strength for all types of curing have big
change. Water results are the highest values
and the difference between painting and air is
small. Gravel concrete has strength values of
(52.2, 57.5, and 61.2 kg/cm?) for water, (47.8,
50.1, and 52.6 kg/cm?®) for painting, and (50.5,
52.9, and 55.4 kg/cm?) for air. Basalt concrete
has strength values of (58.4, 62.6, and 77.2
kg/cm®) for water, (50.4, 57.0, and 68.5
kg/cm?) for painting, and (55.9, 58.7, and 70.3
kg\cm?) for air. Dolomite concrete has strength
values of (59.1, 72.3, and 89.2 kg/cm?) for
water, (52.4, 65.0, and 83.5 kg/cmz) for
painting, and (56.4, 70.2, and 85.3 kg/cm?) for
air.

Relation between flexural strength and
compressive for the nine mixes with different
cement content and types of curing are shown
in Figure (17). It is observed that:

- For water curing f;~ 0.1498 £,

- For painting curing f;= 0.1467 {,
- For room air curing f;= 0.1560 f_,
where: f; = flexural strength

Fig.(2): Shape of Concrete Slump Flow
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painting and room air decreased by 9.63%,
and 8.19% than water, and for dolomite the
painting and room air decreased by 6.40%,
and 12.45% than water.

3-Water curing increases the splitting tensile
strength for self-compacting concrete mix at
28 days than the other types of curing. For
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4-Water curing increases the flexural Strength
for self-compacting concrete mix at 28 days
than the other types of curing. For gravel the
9 v painting and room air decreased by 11.94%,
® and 7.08% than water, for basalt the painting
e and room air decreased by 11.25%, and
5 6.71% than water, and for dolomite the
65 o painting and room air decreased by 8.93%,

b and 3.94% than water.
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