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MES DIGEST )

The Military Engineer Services (MES) is one of the pillars of Corps
of Engineers providing rear line engineering support to Bangladesh
Armed Forces. MES executes all its assignments under direct
supervision and control of Engineer in Chief (E in C) who is the
Engineer Advisor to the Government of Bangladesh. MES is one of
the largest construction and maintenance organizations of
Bangladesh Government spreaded all across the country in various
garrisons under different field formations. Though MES is a military
organization but it is composed of both military and civilian personnel
undertaking all kinds of engineering construction and maintenance
works of Bangladesh Army, Navy and Air Force. MES also
implements projects under Annual Development Programs (ADP) by
undertaking construction and maintenance works of nationally and
strategically important structures. At present total 84 MES personnel
is deployed in Construction and Maintenance Contingent OKP-9 in
Kuwait and 74 personnel will be deployed soon. Besides, for OKP
-11, 80 personnel will be deployed soon as well. This coveted
organization is composed of a motivated group of highly skilled
employees.

MES is responsible for design, construction and maintenance of all
military buildings, roads, airfields, docks and installations of
Bangladesh Armed Forces. It is also responsible for providing
necessary life saving services such as water and electricity supply,
refrigeration and drainage facilities, supply of furniture etc. To
provide these multi faceted and versatile supports, MES has a
multi-disciplinary team of architects and engineers for planning,
designing and supervising all types of project works. Human
resource management including recruitment, training, promotion and
posting of all MES officers and subordinate staffs are done through
Works Directorate and respective Director of Works and chief
Engineers under the supervision of Engineer in Chief's Branch.

Rendering peace time engineering support to the Armed Forces of a
nation is a huge task. MES is entrusted with this noble responsibility.
Over the years, MES has been able to prove itself to be one of the
most important organs of Bangladesh Armed Forces under Ministry
of Defence.
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BRIEF
HISTORY
OF MES

The first regular establishment of “Engineers” in India was formed in Madras Army in
1748. On 23 March 1770, the Chief Engineer of Madras Engineers was of the rank of
Lieutenant Colonel. During the period from 1776 to 1818, Bengal Sappers and Miners
existed in some form or the other in Bengal Army. On 19 February 1819, the Bengal
Sappers and Miners consisting six companies officially came into being. On 01 April 1862,
the Bengal and Madras Engineers were amalgamated with the Royal Engineers of British
Indian Army. The Royal Engineers were thereafter employed in the Department of Public
Works or Railways or Survey. Since 1851 the “Public Works Department” was under
civilian control and no separate organization was considered necessary for military works.
After 1860 there was a boom in the construction of civil works. A large number of civil
engineers were engaged in military projects and military department began to lose proper
control over military works. By 1871 the situation was so unsatisfactory that “Special
Military Works Branch” of the Public Works Department was given the responsibility of the
major works, and ten years later the branch was placed under the military control. In 1889
the “Military Works Department” took over all the military works in India. However, it was
not until 1899 that this Military Works Department became entirely military in character
and was officered by Royal Engineers. It was then named as “Military Works Services”
and it remained so till 1823 when it was renamed as “Military Engineer Services” which
continues till this day.

The senior most Royal Engineer officer of MES in India was called the Director General
of Military Works. In 1921, his title was changed to “Director of Works”. The engineer
organization of the Army consisted of two main branches, viz, “Sappers and Miners” or
“Combat Troops’ and “The Military Engineer Services”. On 04 December 1923, the
appointment of "an Engineer in Chief " as head of the Corps of Engineers was created fo
control both the branches.

After the emergence of Bangladesh, the MES was reorganised and later expanded.
Contribution of MES to reconstruction of the war torn cantonments was praiseworthy. At
the beginning of a new millennium, MES marches ahead in full glory with the expectations
of a more promising future.
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Major General
M A Matin, TQA

Fazlur Rahman
Al Mamun, psc, plse
Form: 17-11-1875

To : 08-01-1978

Form: 10-01-1978
To : 11-06-1981

Major General

Major General
Muhammad Mahbubur Mohmmad A Halim
Rahman, psc
Form: 13-08-1986 Form : 15-05-1989
To : 03-04-1989 To : 30-05-1995

Major General
Ghulam Quader

Major General

Form: 18-01-1996
To : 18-06-1996

Form: 14-08-1996
To :24-02-2001

Major General

Mozammel Hossain, psc

Form: 19-07-1981
To : 23-03-1982

Major General
Mustafa Kamal
Uddin, ndc, pse

Form: 30-05-1995
To : 04-01-1996
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Major General
Mahmudul Hasan

Form: 13-04-1982
To : 06-07-1986

Abdul Hafiz Mallik, psc

Major General
Tarique Atmed

Siddique, reds, psc

Form : 17-11-2001
To : 17-03-2002
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Major General
Muhammad Mustafizur
Rahman, BB. nde, psc, ©

Form: 04-01-1996
To: 18-01-1996

Major General

Abdul Wadud, ndu, psc

Form : 25-02-2001
To; 16-11-2001 &

Form : 26-08-2002
To: 02-02-2006
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Major General
Md Ismail Faruque
Chowdhury
Form : 03-02-2006
To: 24-07-2008

Major General
Abul Hessain, nde, psc

Form: 01-08-2013
To : 18-12-2013

MES DIGEST
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Major General Major General

Major General

Nizam Ahmed, psc Hameed-Al-Hasan, ndc Mohd Habibur Rahman
Khan, nde, pse
Form: 04-09-2008 Form : 14-05-2009 Form: 24-07-2011
To : 14-05-2009 To ; 24-07-2011 To : 01-08-2013

Major General Major General Major General
Md Abdul Quadir Wd Siddiqur Rahman Sarker, Ibne Fazal Shayekhuzzaman
SGF. BGBM, PEGM. hdme, pse BSF (BAR), SEP. afijt psc
Form: 18-12-2013 Form: 29-05-20156 Form: 08-12-2019
To : 29-09-201% To : 17-02-2019 To : 17-02-2022
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Major General

Msjo Gral

Md Jubayer Salehin, Iftekhar Anis, BSP,
SUP, ndu, psc. awe, afwe, pse, PEng
Form: 17-02-2022 Form : 21-09-2023

To : 21-09-2023 To :09-08-2024
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OFFICERS SERVING IN MES

EinC
Major General
Md-Hasan Uz Zaman
ndu, afwe, psc, M Phil

GS0-2 (Coord)
Major
Iftekhar Alam, pse

Works Directorate

Director of Works
Brigadier General
~ Mohammad Shofiul Azam
SUP, PPMS, nde, afive, pse, M Phil

_ SOD-I(P&A) S0 (Arch) SO- (Works) $0-li (TE & REV)
Lieutenant Colonel Lieutenant Colonel SE Major
Md. Amzad Hossain Deeder Sarah Shehnaz Bipul Kurnar Goon Sabri Md Pritom, psc

BSP, afwe, psc
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SOl (Works) S04l (SAD) SO-Il (Design)

XEN B/R XEN B/R XEN B/IR
Mohammad Shahidul Md. Matiar Rahman Mahmudul Kabir
Haque Talukdar

S04l (Arch) Acting Acting
AXEN (Arch) SO (Design) SO-lil (Design) & (Lab)
Md Mazid Aftab AE BIR (P) AE BIR (P)
Shofiuddin Rhidoy Afiasan Habib

SOl (E/M)
XEN EIM

Md Faruk Hossain

SOl (EIM)
AEE/M (P)
Farah Mahzabeen

i 7 1 .-
AE Arch (C) Acting SOl (Arch) Acting SO-ll (Arch)
Noushin Anjum & OIC (Computer) AE Arch (C)
Study Leave (USA) AE Arch (C) Tasnia Ishaque
Mohammead Shafiqur Rahman

AE Arch (C) Acting AO
M Nasir Ahmad Superintendent
Md Bokul Rahman




Colonel Colonel Lieutenant Colonel Lieutenant Colonel

K M Mustafizur Rahman, psc Md Balayet Hossan Md Rasel Kabr, psc S M Towhidul Alam, psc
Officers’ Mess & BOO Military Farm Modemization GEJ/AGE Office & Old Cenfral Jail
DSCSC MES Quarter

e Tl \

Lieutenant Colonel Lieutenant Colonel Lieutenant Colonel

Kawsar Ahmed, FCPRS Sheikh Nur-A-Mobushir A S M Sadique Shahriar, psc
Cancer Centre. Dhaka CMH Hasan, psc 99, Composite Brigade (PMB)

Bangladesh Public
admimstration Training Cernter

Lieutenant Colonel Lieutenant Colonel Major

Kazr Shoeb Al Zoubasr, psc d Kamrul Hasan, psc Md Rezwanur Rahman
Meat Processing Plant, Savar MES Infrastructure, Jahanabad CMH
Dhaka Cantonment

Military Engineer Services
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Captain
Motiammed Tareg (E), psc, BN
Comflot West (Flotita West)

\\‘

Group Captain

Air Commodore
M Mahamudur Hassan, Walid Ahmed Shishir
BSP, GUP, ndu, afwe, pse ‘BPP, psc
Alrmen Training Insfitute FIS, Bogura

= el

Captain
Mehammad Mamunur
Rahman, (L), pse, BN

BNS Sher-e-Bangla, Patuakhali

Wing Commander
Sharmin Ara, psc, ADWC
ADCC North, Paharkanchanpur

Wing Commander
Tahmina Khanom
CSTI, Cox's Bazar

MES Training Cell

T b
Acting Chief Instructor

XEN BIR
Md. Mozammel Hagque

Instructor
AEBIR (C)
Md. Abdul Katder Miah

Military Engineer Services
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DWACE (Army)
Brigadier General
Mohammad Shaiful Islam Bhuiyan, nde, pse

S0-| (Warks) $0O-1l (Budgst) SO-1l (Works)

Lieutenant Colonel SE Major Major
Ml Afzalur Rahman Md. Abdul Latif Kazi Md Rashedul M Ali Haider
afwe, psc Framanik Alam, psc Bhuyan, psc

SO-Il (Contract) SO-Il {Design) SO-It (Arch) Acting SO-il (E/M)

XEN B/IR XEN B/R XEN (Arch) AXEN E/M
Md Mehedi Hasan Md Nazmul Hasan Ml Raibyan Isliam Ml Shahriar Hasan

-

il ‘

Acting SO-Iil (Design) Acting SO-Iil {Design) AE Arch (C) Acting SAQ
AEBIR (P) AEBR (C) Yeasmin Rahaman AEBIR (C)
Ezar Ahmed Abdus Salar Md Mohyminul Siddigue

.
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Acting SO-lll {Design) Acting SO-lII (F/S)
AE B/IR (C) AE FIS
Md Sakibul Isiam Md. Sakhawat Hossamn

CMES (Army) Dhaka

CMES
Colonel
Anayetulla Masum, afwe, pse

DCMES Acting ACMES E/M

Lieutenant Colonel AE E/M (C)
Wd Enamul Hyder, pse Mohammad Shafial Moghabin Papen

Acting ACMES FIS Acting AQS Acting AO
AEFIS AEBIR (C) ‘Superintendent
Md. Shafiqul Islam Abdullah=AMamun Md Ruhul Amin Khan

Military Engineer Services
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AE E/M (C) AE BIR (C)
Lieutenant Colonel Musrat Tamanna Auchto Dey
Md Kamrul Hasan, psc

GE (Army) North Dhaka GE (Army) South Dhaka

I'i

is
GE AEEM (C) AE B/R(C)
Lieutenant Colonel Md. Rifatul Hasan Lieutenant Colonel Md. Abdullah
Md. Ferdous Hasan, psc Abdullah Al KMiamun Billah

GE (Army) Mirpur GE (Army) CMH

AE EM (C)
Md Abu Talha Major
Md Mahbub Alam H M Mahmudur Rahman Khan

Military Engineer Services
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CMES
Lieutenant Colonsi
Md. Rasel Kabir, pse

A1)
C
Acting ACEMS Acting AO
AE E/M (C) Head Assistant
Md. Rakibul Istam Md Nurul Alam

GE (Army) Chattogram GE (Army) Ramu AGE (Army) Halishahar

Acting AGE

GE AE BIR (C)

Major Md. Robiul Islam ) Major AE BIR (C)
Md. Mazedul (slam Talukder Md Sohel Ibn Moumita Suravi Munia

Chowdhury, psc Siddigue

AGE (Army) Bhatiary AGE {Army) Khagrachari M AGE (Army) Bandarban AGE (Army) Rangamati

Acting AGE Acting AGE Acting AGE
AE BIR (C) AEBIR (C) AEBIR (C) AE BIR (C)
Md Golam Safayet Monzur Md, Sarwar Pathan Wahidun Nabi Chowdhury Mohammad Monjurul Isiam

Acting AGE
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CMES (Army) Bogura

CMES
Lieutenant Colonel
Mohammad Anwarul Islam

¢i)

DCMES Acting ACMES E/M Acting AO
XEN E/M SSAE E/M (P) Superintendent
Mubiammad Shakib Abul Khair Md Sharrful Islam M. Erfazul Kabir
Mahmud Ansary

GE (Army) Rangpur GE (Army) Bogura GE (Army) Saidpur

a "= o n

GE AE BIR (C)
Major Major Gobinda Clakraborty XEN BIR
Mel Ishtiak-ALAzam, SPP Md Hiekharul Haress Most Aisha Siddika

AGE (Army) Qadirabad AGE (Army) Rajshahi AGE (Army) Parbatipur

Acting AGE Acting AGE Acting AGE
AE BIR (C) “AE BRR (P) AE BIR(C)
Md. Asaduzzaman Md Sajjad Hossain Abu Saif Tamim
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CMES
Lieutenant Colonel
Mohammad Mahbub-Ul- Hague; psc

Acting ACEMS EIM Acting AO
AE E/M (C) Head Assistant
Mahabub E Sobhar Md. Mur Hossain

GE (Army) Savar

GE AEBIR (C) AE E/M (C)
Major Md. Sadequl Mostak Shahriar Amin Fahim
Md. Monir Ahmed

GE (Army) PMB

GE AE B/R (C)
Major Sahidul Islam
Abdullah Faruk, BRM

Military Engineer Services
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GE (Army) BOF Gazipur

 AEE/M (C) AE BIR (C)
Md. Ahsan Habib Md. Jewel Mia

Major
Md Zakir Hossain, BGBMS

GE (Army) Ghatail GE (Army) BBS

GE AEBIR (C) Acting GE
Major Noor-E-Zannat AE BIR (P)
Sheikh Mohammad Tawfiqul Istam, psc Md. Golam Kibria

AGE (Army) Momenshahi il AGE (Army) Rajendrapur

Acting AGE Acting AGE
AE BIR (P) AE BIR (P)
Md. Rezaul Karim Md_ Naim Siddigi

CMES (Army) Sylhet

CMES

Lieutenant Colonel ) ,
Mohammad Imruzzaman g AQS
Saail, PBGMS, psc AE BIR (C)

Niamatullah Shaon



MES DIGEST

GE AE E/M (C) GE
Major H. . Bayvzad Belal XEN B/R
Golam Muhammed Russell Md Rezaul Karim

GE (Army) Cumilla

AE BIR (C)
Major Fuad Ahmed Polash
Shelkh Rifal Ifiekhar

CMES (Army) Jashore

Lieutenant Colone!
Asif Mohammad Saleh, psc

Acting ACMES F/S
AEF/S Superintendent
Ml Zulfiker Ali Md, Masudur Rahman

Military Engineer Services
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GE (Army) Jashore

GE AE BIR (C)
Major Mt Agib Muniasir
H M Mehdi Hesan Aziz

GE (Army) Barishal AGE (Army) Jahanabad

GE AEBIR(C) Acting AGE

Major Al Mohaimen Akib AE BIR (C)
Abdullah Al Kauser Md. Rabiul Islam
Sajib

Military Engineer Services
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DW & CE (Navy)
Commodore BN
S M Anwar Hassain, ndc, afwe, psc

\
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-

’
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S0l (Design) SOl (Works)
_ _ ~ XENBIR XEN BR
Mohammad Shazzath Hossain Md Mizanur Rahaman Sultana Razia

Acting SO-I| (E/M) Acting SO-lll {Design) Acting SO-I (FIS) Acting SO-II (Arch)

AXEN E/M AE BIR (P) "BEFIS AE {Arch} (C)
Md Mizanur Rahman Monir Hossain Md. Mukul Hossain Buy Mriinmoy Saon Roy

CMES (Navy) Dhaka

CMES |
Commander BN Acting AQS
e Acting AL
Mohamrmad Tariqul Alam, psc  'AEBR(C)
Md. Shahadot Hossain Mridha
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GE AEBIR (C) Acting SO
Lieutenant Farjana Yasmin AE BIR (P)
Commander BN M. Tariqul Isiam

Md. Zafar Shadique
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DISCRETE DOMAIN OF ADDITIVES AND
ADMIXTURES OF CONSTRUCTION WORKS

Every generation has the right to build its own world out of the materials of the
past, cemented by the hopes of the fittitre. — Herbert Hoover.

Lieutenant Colonel
Mohammad Mahmudur Rahman Niaz, SGP, psc

Introduction

1. Concrete is a ubiquitous material in the global civil construction industry due to its strength,
robustness, reflectivity, and versatility. It can be moulded into nearly any shape. Concrete is made
by mixing ingredients like coarse aggregate, fine aggregate, cement, and water in various
proportions. Presently, the emphasis of construction industry has shifted from high strength to
high-performance concrete. Consequently, concrete mixtures need to address workability, high
strength, dimensional stability, high density. low permeability and resistance to chemical attack.
Over decades, scientists discovered that additives and admixtures can be good options for
meeting the complexity requirements of modern structures. These are mostly chemical
constituents that are added to concrete to increase its chemical and physical properties. These
can modify properties like heat of hydration, setting time, water reduction, workability, dispersion,
air-entrainment, permeability and sturdiness factors by chemical reaction. From time immemorial,
various forms of admixtures were used to ensure durability.

2. There are distinct differences between additives and admixtures. To get the desired
properties, additives are added to cement during manufacturing, whereas admixtures are added
fo concrete mixtures. Admixtures are classed according to their functions. Through Research and
Development (R&D) of these substances, concrete is becoming modern and multifunctional. Its
modified properties enable the implementation of many interesting constructions, which until now
remained only in the imagination of architects. Innovation in this sector will address issues like
carbon reduction. self-healing, weight reduction, and economisation. Military Engineer Service
(MES) is primarily responsible for construction and maintenance of infrastructures of Bangladesh
Armed Forces. With the passage of time demand for aesthetic and composite structures will
increase where admixtures or additives can play important role. Certainly, this article will enhance
knowledge of concerns.

3. Atthe backdrop of this context, in this paper an endeavour will be made to give an overview
firstly. After that, subsequently details of additives and admixtures will be discussed. Finally, this
paper will highlight few dynamic structures developed using additives and admixtures.

Overview

4. Estimated Market Size. It is approximately USD 15.1 Billion (Bn) in the year 2022 and
projected market valuation by 2032 will be USD 27 .4 Bn.
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5. Difference

Subject Additives Admixtures

Addition Mixed with cement during Added to concrete mixtures as per

Time manufacturing to give it novel demand to give new properties.
properties.

Important Accelerators, retarders, dispersants | Air retaining, plasticizers,

Types and water loss control mediators. water-reducing agents.

Table 1. Difference between additives and admixture.

Domain of Additives
6. Type Wise Purposes.
a. Chemical Additives.

1) Reduce the construction cost.
2) Guarantee quality during mixing.
3) Modify the features of a hardened concrete.

b. Mineral Additives.

1) Increase concrete strength.
2) Economise the mixture.
3) Reduce the permeability levels.

7. Classification Basing on Performance. Few prominent are discussed below

a. Water Reducing. They decrease the amount of water used to prepare concrete for a
specific slump. Lignosuifonates and hydroxylated carboxylic acids are famous of this type.

b. Accelerating Additives. They accelerate the rate of cement hydration and increase the
early strength of cement. Calcium chloride (NaCl) is used as an accelerating additive at
reduced concentrations and becomes a retarder at high concentrations.

c. Air-Entrainment. These additives are applied to incorporate microscopic air bubbles to
stabilize the concrete and prevent it from cracking in cold environment. Salts of wood resins,
synthetic detergents and salts of petroleum acids are widely used as air-entrainment
additives.

d. Inhibits Corrosion. These additives are used to address chloride salts. Chloride ions
can oxidize steel reinforcements and lead to corrosion. These additives are mostly applied in
bridges, parking garages, and marine structures. These can contain combinations of both
organic and inorganic compounds.

e. Retarders. These chemical additives can reduce the rate of cement hydration. Most
widely used Lignosulfonates are metallic sulfonate salt derived from processing wood waste.
It is available as calcium or sodium salts. Cellulose polymers like Hydroxyethyl Cellulose
(HEC) and Carboxymethy! Hydroxyethyl Cellulose (CMHEC) are also used. Sugar acts as a
retarder of cement slurries when added in small concentrations and as an accelerator when
mixed in high concentration of 0.2% to 1% By Weight of Cement Amounts (bwoc).
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f. Extenders. Extenders are also recognised as water adsorbing or lightweight passive
materials. Extenders also decrease the amount of cement required as they are less
expensive than cement. Bentonite clay of sodium montmorillonite is the similar additive.
Bentonite concentrations of 2 to 16% bwoc is able to hold water around 16 times its volume
and it therefore also ensures no free water evolves during cement setting. Solid sodium
metasilicate (Na2 SiO3) dry-blended with cement is another extender.

g. Expansion Additives. Expansion additives cause the exterior dimensions of set cement
to grow slowly. This minor growth of the exterior dimensions of the slurry causes the cement
to bond better. These also reduce concrete shrinkage and provide stable hydration. The most
common additives for this use are based on calcium sulphoaluminate and calcium oxide.

Domain of Admixtures
8. Advantages of various types of admixtures:
a. Shorten the setting time of cement and consequently increases strength.

b. Uphold the quality of concrete throughout the stages of mixing, transporting. placing. and
curing in adverse weather conditions.

c. Keeps concrete workable for extended period.
d. Decreases segregation and increase density and compressive strength.
e. Decreases water requirements, bleeding, shrinkage and initial setting time.

9. Types of Admixtures. Accelerators, retarders, water-reducing agents, super plasticizers
and air entraining agents are chemical admixtures. Fly-ash blast-furnace slag, silica fume and rice
husk ash are mineral admixtures.

Fly ash Granulated blast furnace slag Rice husk ash

Silica Fume Merakaolin

Silicate Sulphonatedmalanie formaldehyde Calcium chiloride
Figure 1. Few famous admixtures.

a. Water Reducing Admixtures. They reduce water demand in concrete mix and upsurge
workability. It also increases the strength of concrete, bond between concrete and steel,
prevents cracking. segregation, honeycombing, and bleeding. Water reducing admixtures are
also known as plasticizers. Normal piasticizer decreases the water demand up to 10%,

Military Engineer Services




MES DIGEST

mid-range plasticizers decreases the water requirement up to 15% while super plasticizers
decreases the water requirement up to 30%. Calcium, sodium and ammonium
lignosulphonates are mostly used plasticizers. Some of modem super plasticizers are acrylic
polymer based, poly carboxylate, and multicarbovylatethers.

b. Retarding Admixtures. In concrete mix they slow down the rate of hydration of cement
in primary stage and increase the initial setting time of concrete. Retarders are useful to
eliminate poor bond, unnecessary voids and discontinuities in concrete. Commonly applied
retarding admixture is calcium sulphate or gypsum. Starch, cellulose products, common
sugar, salts of acids are some other retarders. Maximum water reducing admixtures act as
retarding admixtures and they are known as retarding plasticizers.

c. Accelerating Admixtures. They decrease the initial setting time and increases initial
hardening of concrete. Early hardening aids in removal of formwork, reduce period of curing,
emergency repair works and easing construction in cold region. Some popular accelerating
admixtures are triethenolamine, calcium formate, silica fume, calcium chloride, and silica gel.
Calcium chloride 1s commonly used accelerating admixture.

d. Air Entraining Admixtures. Their primary function is fo increase the durability of
concrete under chilly and thawing conditions. These admixtures form millions of
non-coalescing air bubbles throughout the concrete mix. They mainly improve the workability
of concrete, prevents segregation and bleeding, lower the unit weight and improve the
chemical resistance of concrete. Maximum used air entrainment admixtures are vinsol resin,
darex. Teepol, and Cheecol. These admixtures are made of natural wood resins, alkali salts,
animal and vegetable fats, and oils.

e. Pozzolanic Admixtures. These can form dense concrete mix which is suitable for water
retaining structures like dams or reservoirs. They also reduce the heat of hydration and
thermal shrinkage. They reduce risks like alkali aggregate reaction, leaching and sulfate
attack. Naturally occurring Pozzolanic materials are clay, shale, volcanic tuffs and pumicite.
Famous artificial pozzolans are fly ash. silica fume, blast furnace slag, rice husk ash and
surkhi.

f. Damp Proofing. They avert dampness on concrete. They also act like accelerators in
garly stage of concrete hardening. The main constituents of these admixtures are aluminum
sulfate, zinc sulfate aluminum chloride, calcium chloride, and silicate of soda. These are
chemically active pore fillers.

g. Gas forming Admixtures. Aluminum powder, activated carbon. hydrogen peroxide are
gas forming chemical admixtures. They react with hydroxide formed by the hydration of
cement and forms foams of hydrogen gas in the concrete. The formed gas support concrete
to counter the settlement and bleeding problems. They can also formulate light weight
concrete. For settlement and bleeding resistance purpose generally 0.5 to 2% bwoc is used.

h. Alkali Aggregate Expansion Preventing Admixtures. Unexpected volumetric
expansion of concrete can cause crack and disintegration. Pozzolanic and air-entraining
admixtures can prevent the alkali-aggregate reaction to control expansion. Aluminium powder
and lithium salts are popular to reduce expansion.

j. Anti-washout Admixtures. These are used in under water concrete structure. It




MES DIGEST

improves the cohesiveness of concrete and prevents the concrete mix from being washed out
under water pressure. These are mostly mix of natural or synthetic rubbers, and cellulose
based thickeners.

k. Grouting Admixtures. Grout compensates plastic shrinkage and gives high fluidity with
lower water cement ratio. Accelerators like calcium chloride and triethanolamine are used as
grout admixtures to ensure rapid setting. Retarders like mucic acid, gypsum etc. are used to
slow down the setting time of grout. Gas forming admixtures like aluminum powder is added
to grout material to prevent foundations from sinking.

I. Corrosion Preventing Admixtures. To prevent the formation of corrosion on exposed
steel these admixtures are used. Sodium benzoate, sodium nitrate, and sodium nitrite are
mostly used in concrete to prevent corrosion.

m. Bonding Admixtures. These can create a bond between old and new concrete
surfaces. They are added to cement or mortar grout and poured on old surface. Bonding
admixtures are water emulsions and made from natural rubber, synthetic rubbers, polymers
like poly vinyl chloride, and polyvinyl acetate.

n. Fungicidal, Germicidal, Insecticidal Admixtures. Sulfur oxidizing bacteria, sulfur
reducing bacteria, and hydroxy acid producing bacteria can cause corrosion in concrete.
These can be removed by adding admixtures like polyhalogenated phenols, copper
compounds and dieledren emulsions.

p. Colouring Admixtures. To project desired colours numerous colouring admixtures are
added to cement. Some of the common colouring agents are red oxide (red), ferrous oxide
(black), raw umber (brown). chromium oxide (green).

¥osiog Fems

Figure 2. Underwater concreting

Some famous application of additives and admixtures

10. Underwater Concreting. Underwater concreting is famous to construct bridge piers,
harbors, ports, and offshore oil fields. It is a type of high-performance concrete. Here rapid setting
is must for concrete. When the superplasticizers are used, it increases the high fluidity and
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reduction in the water-cement ratio. Anti-washout admixtures are also used to enhance the yield
value and viscosity of the mix.

11. Museum of the Future in Dubai. It is one of the most complex and first ever 3D printed
building. This torus-shaped structure rises 77 meters above ground level. It features Arabic
calligraphy engraved in the shell. The reinforced concrete ring beam and tower support the diagrid.
For construction of this structure superplasticizer additives were used. The internal curved walls
were made of cast in-situ concrete. High performance, deformable cementitious adhesive was
used to prevent the vertical slip on files. Liquid polymeric additive Fugolastic was used as a
substitute for water to mix various cementitious grouts, to improve the grout compactness.

O
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Figure 3. Museum of the future in Dubai during construction.

Conclusion
12. History of additives and admixtures in construction is directly interlinked with development of
human civilisation. Ancient infrastructures made of complex lime mortar are still wonder. Till today
development of additives and admixtures continues. Both are the chemical components with
certain distinctions. They can be classified into various categories basing on purposes. Additives
are primarily used to increase or decrease the setting time of the concrete. Important types of
additives are accelerators, retarders, dispersants and water loss control mediators. Air retaining,
plasticizers, and water-reducing agents are few famous admixtures.
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13. Demand for high-strength, quick setting and easily mouldable concrete in modern
infrastructures are increasing. The main function of admixture is to improve workability and
durability of concrete. Admixtures are not a solution for poor mix design. They provide a more
economical solution and enhance the concrete properties. Admixture assist retardation or
acceleration of concrete setting time, reduce segregation, improve pumpability, and accelerate
rate of strength development. Superplasticizers are primarily used to create higher strength
concrete. Adequate care and craftsmanship are required fo reap the full benefits of admixtures.
Though they have discrete domain as per application and formulation, but they assist to bring
dream into reality. Finally, this article will enhance knowledge of concerns of MES in ensuring
quality civil construction work.

Lieutenant Colonel
Mohammad Mahmudur Rahman Niaz, SGP, psc
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ENGINEERING CONSTRUCTION IN ARMED FORCES -
A CRITICAL ROLE IN NATIONAL DEFENCE

Lieutenant Colonel Md Amzad Hossain Deeder, BSP, afwc, psc

Introduction

1. Engineering construction is a keystone of military capability, vital fo ensuring the
operational effectiveness, mobility, and sustainability of armed forces during both peacetime and
conflict. It encompasses not only the physical construction of critical infrastructure but also the
design, maintenance, and upgrading of facilities that support ongoing operational readiness. This
paper explores the essential role of engineering construction in national defence, focusing on the
contributions of Military Engineer Services (MES) and the infrastructure they develop to enable
defence operations. Additionally, the paper examines the significance of military construction, key
areas of focus, and the challenges faced by military engineers, while highlighting how modern
technological advancements are reshaping military construction practices.

Strategic Importance of Engineering Construction in Armed Forces

2 The military's ability to operate effectively in diverse environments—ranging from frontline
combat zones to remote logistics hubs—relies heavily on the quality of its constructed
infrastructure. Military engineers, often working in austere and challenging conditions, are
responsible for designing and building the essential facilities that support operational success,
including barracks, airstrips, maintenance depots, and forward operating bases. Without
well-developed infrastructure, even the most technologically advanced military forces would find
it difficult to execute their missions, limit mobility, and sustain operations over time.

3. Importance of military construction extends well beyond immediate tactical needs.
Reliable and strategically placed infrastructure is fundamental to rapid mobilization, effective
deployment, and long-term sustainability—key elements in modern warfare. The construction of
critical military facilities such as roads, bridges, storage depots, airfields, and command centers
allow forces to operate seamlessly and adapt to changing operational requirements, regardless
of geographic or environmental challenges. For example, airfields in remote regions enable rapid
airlift capabilities, while robust bridges ensure uninterrupted ground movement for heavy vehicles
and troops. Additionally, secure storage facilities for ammunition, supplies, and fuel are essential
for sustaining combat readiness. As warfare increasingly involves joint and multi-domain
operations, the integration of these infrastructure elements becomes even more essential,
ensuring that military forces can operate cohesively across land, air, sea, and cyber domains. In
this sense, military construction is not just about building physical structures, but creating a
flexible, resilient framework that enhances operational agility, readiness, and success in a variety
of combat and peacekeeping missions.

Key Areas of Focus in Engineering Construction.  The broad scope of engineering
construction in the armed forces can be broken down into several key focus areas, each
contributing to national defence in unique ways. These include infrastructure development,
mobility and logistics support, resilience and sustainability, technological integration, and facility
maintenance.
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Infrastructure Development

4, Construction of military infrastructure is one of the most essential and compiex aspects of
military engineering. It encompasses the design and development of a wide range of critical
facilities, including barracks, military hospitals, warehouses, vehicle repair depots, communication
centers, and administrative buildings. These facilities not only house personnel, equipment, and
supplies but also play a vital role in ensuring the efficiency and sustainability of military operations.
Their construction requires strict adherence to high standards of security, durability, and
functionality. For instance, military hospitals must be equipped with specialized medical equipment
and infrastructure to handle casualties during wartime, while barracks must provide safe,
comfortable living conditions for personnel over extended periods. Additionally, vehicle repair
depots must be designed to support rapid maintenance and readiness of military vehicles,
ensuring that the fleet remains operational under diverse conditions.

5. Strategic infrastructure, such as airstrips, road networks, bridges, and ports, is equally
critical to military operations. These components enable smooth logistics operations, allowing for
the efficient movement of personnel. equipment, and supplies, which is especially crucial during
conflict or rapid deployment scenarios. The strategic positioning of these infrastructures often has
a direct impact on the success of military campaigns. For example, airstrips facilitate rapid airlift
operations, while roads and bridges ensure that ground forces can maintain momentum and
reach their objectives without delay. Ports are essential for the import and export of critical
resources, including weapons, fuel, and food supplies.

6. During times of heightened security concerns or active conflict, these infrastructures are
often constructed with additional layers of fortification and resilience. This may include reinforced
structures capable of withstanding bomb blasts, anti-tank barriers, or hardened communication
systems to prevent disruption from cyberattacks or electronic warfare. Furthermore, advanced
technologies such as surveillance systems and automated defence mechanisms are increasingly
integrated into the design of military infrastructure to ensure security and operational continuity. In
this context; the development of robust; secure, and strategically located military infrastructure is
not only a foundation for daily operations but also a decisive factor in ensuring military readiness
and success in both peacetime and combat situations.

Mobility and Logistics Support

7. The ability to transport personnel, equipment, and supplies efficiently is critical for
maintaining military operations across vast and diverse terrains, ensuring that forces can be
quickly mobilized and deployed to areas where they are needed most. In modern warfare, the
rapid deployment of troops is often a decisive factor in achieving operational success, and this is
only possible when key infrastructure—such as roads. bridges. and supply chains—is developed
and maintained to withstand harsh environmental conditions. For example, roads must be built to
support the movement of heavy military vehicles over rugged terrain, while bridges need to be
reinforced to handle the weight of armored tanks and logistical convoys.

8. In addition to ground infrastructure, the establishment of strategic airstrips, helipads, and
drop zones plays a crucial role in enabling swift movement of personnel and supplies, particularly
to remote or difficult-o-reach areas that are inaccessible by road or rail. Airstrips in
forward-operating bases allow for rapid airlift operations, ensuring that vital resources such as
ammunition, medical supplies, and reinforcements can be delivered promptly. Helicopters and
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unmanned aerial vehicles (UAVs) further enhance mobility by providing flexible transport
solutions that bypass ground obstacles, ensuring continuous operational support even in rugged
or mountainous regions.

9. Moreover, modern military logistics relies on robust supply chains, which must be
designed for resilience and efficiency under extreme conditions. These supply chains often
include not just traditional road networks, but also specialized infrastructure such as fuel depots,
maintenance facilities, and communication hubs, all designed to function seamlessly in remote or
contested environments. The integration of technology, such as GPS tracking, automated
inventory management systems, and real-time data analytics, further enhances the military's
ability to quickly adapt to changing operational needs. As a whole, the development of a
comprehensive and reliable transportation and logistics network is essential for ensuring that
military forces can maintain momentum, overcome geographical challenges, and respond rapidly
to evolving threats.

Resilience and Sustainability

10. In modern warfare, the capacity to operate in diverse and often hostile environments is
paramount. Therefore, military construction must prioritize resilience and sustainability. Military
infrastructure to be planned to withstand a range of environmental challenges, including extreme
temperatures, natural disasters, and enemy attacks. For example, military bases located in
remote or hostile environments, such as deserts or mountains, require specialized construction
materials and methods that can withstand extreme conditions.

11. In addition to resilience in the face of environmental and security threats, sustainability is
increasingly becoming a priority. This involves designing and constructing military facilities with
minimal environmental impact while ensuring that the infrastructure can be maintained and
operated over long periods. Military Engineer Services (MES) engineers can utilize
energy-efficient materials, water conservation techniques, and renewable energy solutions to
ensure that military operations are sustainable without compromising operational readiness.

Technological Integration in Military Construction

12.  Advancements in technology have significantly transformed the field of military
engineering. Integration of modern technologies into construction processes enables military
engineers to optimize designs, boost efficiency, and enhance the overall quality of the
infrastructure they build.

13.  One such technological advancement is Building Information Modeling (BIM), which is
revolutionizing military construction. BIM allows engineers to create detailed 3D models of
construction projects, helping them visualize the final product before construction begins. This
reduces the risk of costly errors and delays, while fostering better collaboration among
departments and contractors involved in a project. In addition, Geographic Information Systems
(GIS) are increasingly used for mapping and surveying terrain, providing critical data on
geographical features, and identifying optimal locations for construction efforts. Drones are also
playing a vital role in aerial surveying, enhancing data accuracy, and speeding up the mapping
process. Furthermore, the integration of Artificial Intelligence (Al) and Machine Learning (ML) in
consfruction planning and logistics enables more efficient resource allocation, predictive
maintenance, and real-time project monitoring. Advanced materials science is also contributing to
military construction by providing stronger, more durable materials that improve the longevity and
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resilience of military infrastructure. Collectively, these technological integrations are not only
improving construction speed and accuracy but also ensuring that military infrastructure meets
the highest standards of performance and sustainability.

Maintenance and Upkeep of Military Infrastructure

14, Military construction does not end with the completion of a project. The maintenance,
repair, and upgrading of facilities is a continuous process to ensure that infrastructure remains
operational and capable of supporting defense operations. Military Engineer Services (MES)
plays a vital role in maintaining the integrity of military installations over time, ensuring that they
continue to meet the needs of the armed forces.

15. Routine inspections and assessments of military assets are conducted to detect any signs
of wear and tear, structural damage. or deterioration. Modern construction materials and
technologies make it easier to carry out repairs, extend the lifespan of existing structures, and
integrate new functionalities into older facilities. This ongoing maintenance is crucial, particularly
in conflict zones where infrastructure can be damaged or destroyed.

Challenges in Military Engineering Construction

16.  While engineering construction is vital for national defence, military engineers face a
variety of significant challenges that complicate their work. These challenges include budget
constraints, logistical difficulties, and the harsh environmental conditions in which military
construction frequently occurs. Moreover, the evolving nature of warfare demands that military
infrastructure be not only highly adaptable but also future-proof, adding layers of complexity to the
planning and design phases.

Budget Constraints and Resource Allocation

17. Military engineering projects often operate under strict budget limitations, which can
impact the scale, quality, and timeline of construction efforts. Services Headquarters and MES
should carefully prioritize projects and allocate resources efficiently to ensure that critical
infrastructure, such as barracks, airfields, and command centers, are built within financial
constraints. Achieving a balance between cost-efficiency and operational effectiveness often
requires innovative design solutions, such as modular construction or the use of alternative,
cost-effective materials. For instance, building a high-tech military base with advanced security
features may demand creative engineering methods to ensure safety and operational capability
without exceeding budget limits. Additionally, fluctuations in defence funding can result in project
delays or reductions in scope, making it challenging to meet the evolving needs of the military.

Logistical Challenges in Remote Areas

18. Many military construction projects occur in remote, difficult-to-reach regions where access
to resources, skilled |abour, and machinery is severely limited. Engineers must often navigate
terrain that is either inaccessible or prone to extreme weather conditions, making transportation of
materials and personnel both costly and time-consuming. The lack of established infrastructure in
these areas compounds the difficulty of executing large-scale projects. In such cases, military
engineers may rely on air or sea transport to deliver critical supplies, such as cement, steel, or
heavy machinery, which can be logistically challenging and further extend project timelines.
Additionally, local workforce shortages or the need for specialized expertise often necessitate the
mobilization of exiernal teams, which introduices additional logistical complexity and costs.
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Environmental and Security Risks

19! Military engineers often operate in war zones or hostile environments where the threat of
enemy attack or environmental disaster looms large. Construction teams must develop strategies
to protect personnel and equipment while building vital infrastructure. Additionally, engineers must
design structures that can withstand bomb blasts, artillery fire, and other threats, all while
maintaining operational functionality in the face of these risks.

Adaptability and Future- Proofing

20. The rapidly changing nature of warfare presents a unique challenge in military
engineering. Modern military operations involve a combination of traditional, cyber, and
space-based warfare, meaning that infrastructure must be flexible enough to support both
conventional forces and emerging technologies. Military engineers must design structures that
can easily be modified or upgraded as new technologies and threats emerge. For example,
command centers need to accommodate advanced communication systems, while airstrips must
be capable of handling next-generation aircraft. Ensuring that military infrastructure can remain
relevant in the long term requires foresight, technological integration, and the ability to anticipate
future operational needs.

Way Forward for Bangladesh Armed Forces

21. The future of Military Engineer Services in Bangladesh Armed Forces lies in adapting to
new challenges, integrating modern technologies, and ensuring infrastructure that is resilient,
sustainable, and adaptable. Below are a few key suggestions for advancing MES capabilities:

a. To stay at the forefront of military engineering, MES should adopt advanced
technologies such as Building Information Modeling (BIM), Geographic Information
Systems (GIS), drones, and explore Artificial Intelligence (Al) and Machine Learning (ML)
for predictive maintenance and enhance efficiency, accuracy, and decision-making.

b. To address Bangladesh's geographic and climatic challenges, MES should
prioritize resilient infrastructure using durable, weather-resistant materials and
sustainable practices, such as solar power, rainwater harvesting, and energy-efficient
buildings, to ensure long-term operational readiness.

G. To keep pace with evolving military engineering technologies. MES personnel
must undergo regular training in new construction techniques, advanced materials, and
emerging technologies. Collaborating with universities, research institutions, and the
private sector will foster innovation, enhance MES's capabilities, and enable the adoption
of modern solutions to complex engineering challenges.

d. MES should implement a comprehensive lifecycle management strategy for
military infrastructure, utilizing regular inspections, predictive maintenance with Al and
data analytics, and designing projects with long-term resilience and adaptability to future
technologies and evolving operational needs.

e: MES can enhance its capabilities and effectiveness by collaborating with
international military engineering units and contributing to peacekeeping and
humanitarian construction efforts, which will also improve the integration of international
capabilities in joint environment.
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Conclusion

22. Engineering construction is an indispensable component of national defence, serving as
the backbone that supports the operational success, mobility, and sustainability of military forces.
Military Engineer Services (MES) plays a crucial role in building and maintaining the infrastructure
necessary for effective military operations, ensuring that armed forces are equipped with the
facilities and resources required to carry out both combat and peacekeeping missions. While
military engineers face numerous challenges—ranging from budget constraints and logistical
difficulties to the evolving demands of modern warfare—advancements in technology and
innovative construction practices continue to improve the speed, efficiency, and resilience of
military infrastructure. As the nature of warfare continues to evolve, military construction will
remain a critical field, requiring adaptability, foresight, and ongoing investment to ensure that the
armed forces are prepared for both current and future operational needs. Uitimately, the strategic
importance of engineering construction in military operations cannot be overstated, as it directly
influences the success of defence missions and the security of the nation.
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COMPARATIVE STUDY ON VARIOUS TYPES OF BRACING SYSTEMS
IN HIGH RISE STEEL STRUCTURE FOR LATERAL LOADS
Assistant Engineer B/R (P) Shofiuddin Rhidoy

INTRODUCTION

1. In present era, steel structure are most common choice for commercial building
construction around the world. For high rise steel structure, it is the main concern to resist lateral
loads in economical viewpaoint. Generally dual system are used for high rise steel structure due to
possibility to use common and lighter section of braces and beams as well as steel plate shear wall
thickness. Concentric and eccentric braced frames are usually used and each type have specific
characteristics and design requirements. In this study, various types of bracing including X,
Diagonal, Inverted-chevron concentric and eccentric three dimensional braced frames with
constant thickness of steel plate shear wall are modelled, analyzed and designed by using
ETABS2016 and find out the most economical structure with fiexibility. Though the process use to
investigate does not met all the requirements but this analysis and design provides a good
comparison between the chosen bracing types. The lateral loads are derived from BNBC1993,
moreover the sections are the steel l/wide flange for beams and columns and also steel pipe (HSS)
for brace, which are checked and designed by AISC provisions. Buildings were located in typical
seismic zone and were analyzed by static equivalent method. At last, all of these are compared in
different aspects and conclusions are obtained, that would be helpful for the designers

RESEARCH METHODOLOGY TO FINDOUT APPROPRIATE LATERAL LOAD ANALYSIS

2, In this study, a rectangular grid of 44.19m with 6 bay along x-direction and 20.46m with 2
bay along y-direction is used (shown in figure 1). Three types of steel concentric braced frames
as X, Diagonal, Inverted-chevron and one eccentric braced frames as Inverted-chevron (in which
link beam indicated by e is assumed as 'z /and h is assumed as ¥ h, where /is the length of beam
and h is each story column height) with height of 40 stories shown in figure 2. In all these models
the effect of moment frames are avoided by considering simple connections between beams and
columns. P-delta effect is considered for linear static analysis. The frame responses are identified
by using ETABS2016. According to AISC-LRFD design provision code, frame members are
designed for the gravity loads and lateral forces. At design procedure, it is attempted to optimize
the required sections to their minimum possible sizes by checking drift limitations to gain the
desired strength and stiffness. So for beams and columns steel |/wide flange sections and for
brace steel pipe (HSS) sections are assigned.

3. To prevent the undesirable phenomenon, the width to thickness ratios of the thin flange and
the web plates are limited by AISC-LRFD code. Since the flange is continuously connected to the
web, the shape is compact. All beams and columns are checked and resized defined by AISC
code with the following equations [3]:

:’—rf--fco.sﬁﬁ
r [y (1)

To prevent local flange buckling, the limitation of width to thickness ration is shown in equation (1).

L F (2)
tw &
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4, To prevent vertical web buckling, the limitation of height to thickness ration is shown in
equation (2).

Since the shape is compact, so no need to check flexural FLB (flange local buckling) and flexural
WLB (web local buckling).

where h, b, t., tw,, E and F . are outside height of cross section of beams and columns, flange
width, flange thickness, web thickness, modulus of elasticity for steel (29,000 ksi) and yield siress
of steel (50 ksi). the type of steel is assumed as ST37. The thickness of steel plate shear wall
(constant for each model) is assumed as 300mm. Selected types of sections for beam, column

and brace are mentioned in Table 1 and 2.

Flange Flange Fillet ;
Nare Dgpth', d width, by thickness, radius Web thickness,
a {min) (mm) t; (mm) (mm) tw (mm)
W10x12 250.7 100.6 5.3 7.6 4.8
WwWi18x311 566.4 304.8 69.6 12.7 38.6
W21X182 576.6 317.5 37.6 12.7 211
W24X370 711.2 348 69.1 12.7 38.6
W27%539 825.5 388.6 89.9 20.1 50
W30X391 8433 396.2 62 20.1 34.5
W33X387 914.4 411.5 57.9 20.1 32
W36X652 1043.9 447 89.9 24.1 50
Wa0x593 1092.2 424.2 82 30 45.5
W44X335 1117.6 403.9 45 20.1 26.2
Table 1: Specifications of steel l/wide flange sections
5. For compact section with the width to thickness ratio of flange. the following requirements
must be met for link beams in eccentric braced frames as [4]:
Ap o 85 (3)
2 [y 4)
M, =ZF, (
V, = 0.55F,d.t, (3)
6. In these equations, d is the depth of web, Z is the plastic modulus, Mp is the plastic
bending moment of links, Vp is the plastic shear and Q is the expected resistance of links.
When e < 1.6 —2 Q=V, (6)
p

Whenezze“:—?’ Q=2 (7)
2 e
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7. In mass source, Dead and Live load multiplier is taken as 1 and 0.5 respectively. Total
thickness of deck is taken 0.175m with deck depth 0.075m.

VARIOUS TYPES OF LOADS APPLIED FOR THE TEST

8. In this study, selected loads are shown in Table 3. According to BNBC 1993 sustained wind
pressure and design wind pressure is calculated by the following eguaions.

g.=Cc.C,C, V,? (8)
P;=CsCsq, (9)
F=y P;.A

Z gl (10)

where g, is sustained wind pressure at height z, Ci is structure importance coefficient=1, C_ is
velocity to pressure conversion coefficient=47.2x10° Cz is combined height and exposure
coefficient, V|, is basic wind speed in km/h=210, P, is design wind pressure at height z, C_ is gust
coefficient, C, is pressure coefficient, F is wind force on primary framing systems acting normal to
a surface, A, is area of the building surface. By using equation (8) (9) (10), design wind force is
calculated manually and then inputting data in ETABS2016 by using user loads.

According to BNBC1993, the approximate period, T, is calculated by the equation (11).
T,=0.083 (h,)°7> [for steel structure] (11)

in accordance with equivalent static analysis method [5] base shear is obtained by the
equation (12).

V}, = AhW _ (12)
A= ZIS, /2Rg (13)
Q=V,. Z“;Ei (14)

The base shear, v, is distributed over the height of the building in accordance with equation given
in (14). Where, h_is total height of the steel structure in meters. a, is the design horizontal spectrum
value, sa/g is spectral acceleration coefficient=1, r is response reduction factor (8 for cbf and 10 for
ebf), /is importance factor=1, w is seismic weight of the building (based on specified mass), g, is
portion of base shear applied to i story level, v, is base shear, w, is weight of ith story level (based
on specified mass), h is i story height distance from base of building to story level, seismic zone
factor, z=0.15. Mass source is assumed as 50% for live load, total dead load and others

Military Engineer Services
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Figure 1 : Plan view with bracing location
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Figure 2 : Typical geometry of bracing systems
‘Name Type Self-Weight Auto Load Applied.
Multiplier:
Load
Dead load Dead 1 e =e—
Partition wall Super Dead (] —_ A.5(kn/m)
Live load Live (5] _— A{kn/m?)
Floor finish Super Dead o —_— 1.5(kn/m®)
Stair live Live (] o S(kn/m?)
Wall load Super Dead o} —_ 0.678{kn/m)
Wind along X Wind o User Loads s
Wind along ¥ Wind (0] User Loads ——
[Earthquake along X Seismic (s} 151893 2002 -
[Earthquake Seismic (3} 151893 2002 -
along Y
Table 3: Selected load patterns
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By using Auto Load (1S1993-2002) [Indian Standard. 1893] in ETABS2016 base shear for
selected bracing systems are shown in Table 4. Ac

Bracing types Period Used w Vi

(sec) (kN) (kM)
X-brace 3.07 896648.79 3723.87
Diagonal brace 3.07 1024894.00 4256.49
Inverted-Chevron CBF 3.07 1009307.00 4191.75
Inverted-Chevron EBF 3.07 1020368.00 3390.15

Table 4: Calculated base shear

cording to BNBC1993, load combinations for steel structure are as 1.4D, 1.2D+0.5Lr,
1.2D+1.6Lr, 1.2D+0.5Lr+1.3W, 1.2D+1.5E, 0.9D+(1.3W or 1.5E). Where D is all dead load, Lr
is floor live load, W is wind load, E is earthquake load.

ANALYSIS, DESIGN AND RESULTS

9. By using load envelope, on which load combination case gives maximum value for
displacement are identified. Figure 3 and Figure 4 show the maximum story displacement
versus story number along X and Y axis induced by the lateral loads in different bracing
systems. It indicates the displacement which resisted by each bracing design members. From
Figure 3 and Figure 4, it is understood that Inverted- chevron EBF resisted less than others.
Abrupt change occurred in story-41 (staircase roof) due to single frame members without
continuation. Table 5 shows brace material schedule comparison. Total amount of steel brace
weight required for Inverted-Chevron EBF is less than other types of bracing and sequentially
as Inverted-Chevron EBF < Diagonal Braced < Inverted-Chevron CBF < X-Braced.

700
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300

Story displicement (mm)

123436789 WNRBMISIFITIBYGANBAIF7RBIINBN3IHI7E90N
Stery number
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Figure 4: Maximum story displacement along X axis vs story number

Type of Bracing, Total Weight (tonne)
X-Braced 311,246,95
Inverted-Chevron CBF 256,802.90
Inverted-Chevron EBF 155,194.81
Diagonal braced' 228,161.15

Table 5: Steel brace comparison

Table 6 shows the steel beam (including secondary beam) schedule comparison. Total amount
of steel beam weight required for Inverted-Chevron EBF is less than other types of bracing and
sequentially as Inverted-Chevron EBF< Diagonal Braced < Inverted-Chevron CBF < X-Braced.
Table 7 shows the steel column schedule comparison. Total amount of steel column weight
required for X-Braced is less than other types of bracing and sequentially as X-Braced<
Inverted-Chevron CBF < Inverted-Chevron EBF < Diagonal Braced.

Type of Bracing Total Weight (tonne)
X-Braced 2,170,245.79
Inverted-Chevron CBF 1,902,649.60
Inverted-Chevron EBF 1,681,795.00
Diagonal braced 1,880,765.99

Table 6: Steel beam comparison
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Type of Bracing Total Weight (tonne)
X-Braced 1,028,945.73
Inverted-Chevron CBF 1,594,467.86
Inverted-Chevron EBF 1,827,938.67
Diagonal Braced 2,009,553.59

Table 7: Steel column comparison

Type of Bracing Total Weight (tonne)
X-Braced 3,583,889.59
Inverted-Chevron CBF 3,827,371.48
Inverted-Chavron EBF 3,738,379.70
Diagonal braced 4,191,931.85

Table 8: Whole steel structure comparison

Table 8 shows whole steel structure schedule comparison. Total weight of the model steel
structure for X-Braced is less than other types of bracing and sequentially as X-Braced <
Inverted-Chevron CBF < Inveried-Chevron EBF < Diagonal Braced.

CONCLUSION

10. Inverted-chevron EBF model are laterally displaced less than others bracing model shown
in Figure 3 and Figure 4. But total rigidity of Inverted-chevron EBF is less than other systems as
compensate for the lack of stiffness in bracing members, for these reasons stronger sections
(heavier weight) are required for beams and columns in the braced spans that are shown in Table
6 and Table 7. Though the total amount of steel brace is maximum for X-braced also for steel
beam, the total amount of material required for the whole structure is minimum which indicates
that X-braced is economical. On the other way X-braced structure also resist maximum story
displacement which indicates its flexibility and stiffness. From the above discussion, it can be
concluded that applying X-Braced bracing system is economical and proper for the steel braced
frames.

Military Engineer Services
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11.  The Study evaluates different bracing types and offers insights into the most economical
structural solutions for high-rise steel buildings. This can directly benefit MES when designing and
consiructing Military Barracks, administrative buildings, warehouses, and other high-rise facilities.
By utilizing the most cost-effective and material-efficient bracing systems. MES can achieve a
balance between cost control and structural safety. This is especially crucial in the Military. where
budgets for infrastructure must often stretch across multiple needs.

Assistant Engineer B/R (P)
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COMPARISON OF AUTOCLAVED AERATED CONCRETE
WITH NORMAL WEIGHT CONCRETE

Assistant Engineer B/R Md. Aqib Muntasir

INTRODUCTION

1. Autoclaved aerated concrete is a structural material which is generated by mixing ordinary
Portland cement, fine aggregate, lime powder, aluminium powder and water; by steam curing in
autoclaves at constant high autoclaving temperature and pressure. AAC is a light weight concrete
which is commonly used around the world especially in Asia and Europe. Particularly as it
combines ease of construction with excellent combination of mechanical and thermal properties.
Autoclaved aerated concrete, an environmentally friendly material may have considerable
potential for further applications. Befare using AAC, it should be known about its various physical
and mechanical properties.

2, Autoclaved aerated concrete (AAC) gains its light-weight property by a mechanism that
consist of a chemical reaction between Ca (OH), and aluminium powder (Al). Through this
reaction, hydrogen gas (H,) is produced which makes pores in the AAC. For that reason, AAC is
porous and has less self-weight than normal-weight concrete. Autoclaved aerated concrete is
prepared by steam cured at autoclave at high temperature and pressure. This temperature and
pressure vary from 180°C to 210°C and 4 to 16MPa. The curing period is within 8h to 18h
continuously. This steam curing of AAC is performed at constant temperature, pressure and
curing period. The unit weight of AAC can be in the range of 400 to 800 kg/m® and has less
thermal conductivity than normal weight concrete (0.16-0.18W/m-k) . For light-weight (aerated)
concrete this bulk density varies from 300 to 1850 kg/m®.

3. In this research work, the effect of various autoclaving temperature and aluminium powder
content on various physical, mechanical and functional properties of AAC has been investigated
and compared these properties with that of normal weight concrete or control block.

MATERIALS FOR SAMPLES CONSIDERED IN THE STUDY

4. The materials used in this research were OPC, sand that 1.25/FM, 20% lime powder of
OPC, aluminium powder of 0.4% and 0.8% of the total dry weight of OPC. These materials pastes
were prepared by hand mixing with sufficient water according to w/c ratio of 0.5 to make the
mixture suitable for workability and homogeneity. Table 1 is given to show the sieve analysis of
sand with 1.25 FM and the properties of this sand respectively.

Water
i 3 : .
FM of sand  Unit weight (Kg/m?) Specific gravity sbsorption canaity
loose  Compact
condition condition Oven dry SSD (%)
1.25
1487 1612 2.35 543 —

Table 1: Properties of sand
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KNEADING AND READINESS OF SAMPLE

5. The experimental samples were prepared according to ASTM C109. Mix proportion of AAC
by weight of OPC cement: sand: lime: aluminium powder was 1:2.2:0.2:0.004 and
1:2.2:0.2:0.008. Wi/c ratio was 0.5 for both mix proportion of AAC. All the ingredients without
aluminium powder were mixed by hand for 3 minutes so that the mixture became homogeneous
and with uniform colour. Then aluminium powder with the desired amount was added to that
composition and compounded thoroughly about 30 sec. After that required amount of water was
added to the mixture to make homogeneous paste. According to ASTM C109 standards, that
paste was poured into the moulds and tamped the paste by a tamping bar. The surface of the
paste was levelled with the straight edge and this levelling process was continued for 120 minutes
due to the volume increasing of that paste. Then the moulds with paste were kept in the room at
room temperature.

STEAM CURING OF AAC (AUTOCLAVING PROCESS)

6. By this process, 36 numbers of 50x50x50 mm blocks and 8 numbers of briquettes with
standard size were prepared for each sample type. Conventional or normal weight concrete
blocks and briguettes with the same amount and size stated above were prepared with the same
amount of ingredients without adding lime and aluminium powder.

STEAM CURING OF AAC (AUTOCLAVING PROCESS)

T. After 24 hours from casting the samples were demoulded and then kept in the autoclave
chamber. These blocks were cured in the autoclave for 8h continuously at constant high
temperature 160°C, 180°C and 200°C separately and 8atm pressure with each temperature. Each
sample type was introduced to autoclaving processes at three different temperatures and each
time temperature and pressure were constant through the curing period. 36 numbers of blocks
and 9 numbers of briquettes with standard size were autoclaved together with the desired time.
After autoclaving, the samples were cooled and stored in the laboratory at room temperature and
75% relative humidity.

SIMPLES IN CONSIDERATION

8. The three 50x50x50mm AAC blocks were weighted by balance. The volume of the blocks
was determined. By dividing the weight by the volume of sample, the unit weight of AAC would be
calculated. The same procedure was applied to conventional blocks.

MECHANICAL PROPERTIES OF ACC BLOCK SAMPLES

9. Compressive strength tests of the three AAC blocks were determined by compressive
strength testing machine according to ASTM C1089 standard. This test was performed after 7days
from casting of blocks. Tensile strength of 7days was tested for three AAC briquettes by tensile
strength testing machine according to ASTM C307. Compressive and tensile strength of
controlled blocks and briquettes were determined in the same procedure stated above and the
result of AAC samples were compared with those of conventional concrete.
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RESULTS AND DISCUSSIONS

10.  There were six sets of AAC sample with two different amount of aluminium (0.4% and 0.8%
of weight of OPC) at three Different high temperatures (160°C, 180°C and 200°C).

UNIT WEIGHT OF AAC AND CONTROL BLOCK

11.  Unit weight of concrete varies with the different cement, various material characteristics of
sand, amounts of entrained air etc. Figure-1 shows the variation of unit weight with different
amounts of aluminium and autoclaving temperatures

From Figure 1 it is seen that, unit weight of AAC blocks increases with decreasing aluminium
content and increasing autoclaving temperature. The AAC sample with aluminium content 0.8%
of OPC and 160°C autoclaving temperature shows lowest unit weight (1490 kg/m?). Aluminium
powder is used as a foaming agent. Aluminium powder reacts with Ca(OH), and after reaction
hydrogen gas (H,) is produced that makes concrete porous. So, if aluminium content is increased,
more porosity will be produced in the concrete and it becomes lighter weight.

B A=0.4% of OPC N Al=0.8% of OPC B Control block

2500
= 2178 2202
e
£ 2060 1854 1702
= 1490
= 1500
=)
H

1000
=
=
= 500

0
160 ©oC
Autoclaving Temperature 3 C)

Figure 1: Variation of unit weight of AAC and control block

STRENGTH OF AAC AND CONTROL BLOCK

12.  The strength of AAC is less than that of control concrete. The compressive and tensile
strength both for autoclaved aerated concrete and conventional or normal weight concrete were
determined to compare the results between those two.

1a3: From Figure 2, the strength of autoclaved aerated concrete increases with decreasing
aluminium content and increasing autoclaving temperature. For controlled blocks, this strength
increases with autoclaving temperature. There is little difference of strength between AAC and
controlled sample. Strength of controlled sample is higher than AAC because of its porosity and
less unit weight with respect to normal weight (controlled sample). The maximum compressive
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and tensile strength of normal weight concrete are 22.5 MPa and 2.11 MPa respectively and for
AAC they are 19.4 MPa and 1.81 MPa respectively at aluminium=0.4% of OPC and 200°C
autoclaving temperature. The lowest strength is seen at aluminium=0.8% of OPC and 160°C
among all the criteria in this research work. Because of lower unit weight, concrete has lower
strength. At lower temperatures and higher aluminium content unit weight of AAC was less.

25 5
5 —&— A1=0.4% of OPC
= 20 4
g = —A-- A1=0.8% of OPC
215 3 £ —H—Controlled sample
2 )
z 5
> 1.86 AH & —o o
3_:: 10 1.62 __...,;( ______________ b o = Al=04% of OPC
2 )4",—-—-"'""_‘“-:—_‘___ . ﬁ_ ;.-_-':__.".T.'.Z-T-_-"'_'_Q 1.81 =
= / __;_T._:-:-_A.-:- """""""" = ,|= )
£ R 154 166 173 P e A1=0.8% of OPC
O 5 - 1
~%-= Controlled sample
0 0
150 160 170 180 190 200 210
Autoclaving Temperature (°C)
Figure 2 : Variation of Strength of AAC and control block
CONCLUSION

14.  The physical mechanical and functional properties of AAC were determined with two
different aluminium content and three high different autoclaving temperatures in this research
work. These properties were compared with that of control concrete. These properties vary with
different aluminium content and autoclaving temperature. Unit weight of AAC was less than
conventional concrete. Unit weight of AAC decreases with aluminium content and with decreasing
autoclaving temperature. The more light- weight AAC sample was one with 0.8% aluminium of
OPC and 160°C autoclaving temperature and unit weight was 1490 kg/m® and here the weight
reduction of that AAC sample was 31.53% with respect to conventional concrete.

15. The strength (compressive and tensile) of AAC of 7days was almost near that of
conventional concrete block. The strength of AAC decreases with aluminium content and strength
increases with autoclaving temperature. Maximum compressive and tensile strength for AAC with
0.4% aluminium and 200°C autoclaving temperature were 19.4 MPa and 1.81 MPa respectively
whereas for conventional concrete block, they were 22.5 MPa and 2.11 MPa respectively at same
autoclaving temperature.

16.  AAC is an environmentally friendly material that is produced with fewer carbon emissions
than fraditional concrete. This makes it a sustainable option for MES, where environmental
impact and cost-effectiveness are key considerations large-scale infrastructure Projects.
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17.  The low material costs and reduced energy consumption during production can make
AAC an atiractive alternative for MES, which is tasked with constructing buildings and
infrastructure for various Military and defense purposes. The material's sustainability aligns with
madern goals of green construction and reducing the environmental footprint.

Assistant Engineer B/R
Md. Agib Muntasir
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Ongoing & Completed Projects of MES From ADP Budget
Bangladesh Army
01 Establishment of 99 Composite Brigade for Safety Mawa, Munshiganj and
' and Security of Padma Multipurpose Bridge Project. Janzira, Shariatpur
02. Construction of Officers Mess and BOQ for DSCSC. Mirpur Cantonment '
Chattogram Cantonment
Chattogram, Cumilla and Mymensingh (Trishal) Cumilla Cantonment and :
03. Military Farm Modernization. Mymensingh Cantonment |
(Trishal)
04. Expansion of Infrastructure facilities of MES Building. Dhaka Cantonment
05. Construction of Cancer Center (2nd Phase). CMH, Dhaka Cantonment
06. Establishment of Meat Processing Plant. Savar Cantonment
GE (Army) Jashore
GE (Army) Chattogram
. : GE (Army) Sylhet
07. Development of Garrison Engineer's Office and GE (Army) Ramu
Residential Area. GE (Navy) Khulna
AGE (Army) Bhatiary and
AGE (Air) Shamshernagar
08. Infrastructure Development of Combined Military Jahanabad Cantonment
Hospital. Khulna
Bangladesh Navy
09 Establishment of BNS Sher-e-Bangla Patuakhali Kalapara, Patuakhali :
' (1st Revised).
10. Infrastructural Development For Mongla Commander BNS Mongla, Bagerhat :
Flotilla West (COMFLOT West). |
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Ongoing & Completed Projects of MES From ADP Budget

Bangladesh Air Force

1 Establishment of Airmen Training Institute (ATI) BAF Base Zahurul Haque
‘ (1st Revised). Chattogram
12, :igéglfi'?l‘tion of "Command and Staff Training Institute BAF Base, Cox's Bazar

: Ministry of Public Administration

Bangabandhu Sheikh Mujib Academic and Admin
Building (BPATC) (20 Storied with 02 Basement).

Ministry of Textile & Jute

14, Establishment of Sylhet Textile Institute (1st Revised). South Surma, Sylhet

13. Savar

Establishment of Sheikh Russel Textile Engineering South Surma, Sylhet

e College (1st Revised).

16 Establishment of Sheikh Hasina Textile Engineering Shibchar, Madaripur
' College (1st Revised).

17. Establishment of Lalmonirhat Textile Institute Kaligonj, Lalmonirhat
(1st Revised).
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Iconic Construction Projects of MES: Ongoing & Completed

' Armed Forces Institute of Pathology (AFIP)
Dhaka Cantoenment

BPATC, Savar Cantonment Current State .of BPATC Building
Savar Cantonment :

Officer’'s Mess of Defense Services & 150 Officers’ Mess & 450 BOQ, MIST
Staff College (DSCSC), Mirpur Cantonment Mirpur Cantonment
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Iconic Construction Projects of MES: Ongoing & Completed

Command and Staff Training Institute (CSTI) Academic and Admin Building FIS
at Cox’s Bazar Air Force Base at Bogura Air Force Base

. %y . -‘ = V : -" ——— i
Bangabandhu Military Museum Faridpur Textile Institute (FT1), Faridpur
Bijoy Sarani, Dhaka /

Al h r ¢ 1 L P—

Officers Quarter at BNS Sher-E-Bangla
Patuakhali
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Construction Projects of MES (Army): Ongoing & Completed

01.

1 x SM Barrack for 71 Mechanized Brigade

Savar Cantonment

02.

1 x SM Barrack for Artillery Regiment

Ramu Cantonment

03.

1 x Ammo Store for 10 Division

Ramu Cantonment

04.

1 x 10 ‘B’ Type Officers Quarter for Station Head
Quarter

Bogura Cantonment

05.

1 x 20 OR’s Quarter for Station Head Quarter of
C Block Area

Bogura Cantonment

06.

1% 104 OR's Quarter for 17 Infantry Division

Sylhet Cantonment

07.

Construction of Officers Mess, BOQ, Batman
Accommodation for SI&T

Jalalabad Cantonment

08.

1 x BOQ & Officers Mess Complex for ARTDOC

Momenshahi Cantonment

09.

1 x SM Barrack for AMCC&S

Shaheed Salahuddin
Cantonment

10.

1 x SM Barrack for Static Signal Company

Chattogram Cantonment

11.

1 x ‘B’ Type Officers Quarter for Station Head Quarter

Cumilla Cantonment

12.

1 x SM Barrack for 33 Bangladesh Infantry Regiment

Cumilla Cantonment

13.

Construction of Academic Complex for STC&S

Jashore Cantonment

14.

1 x SM Barrack for 36 Air Defense Regiment Artillery

Jashore Cantonment




MES DIGEST

Construction Projects of MES (Army): Ongoing & Completed
T Y R T

15, 1x SM Barrack for 1 East Bengal Regiment Rangpur Cantonment
16. | 1x104 OR's Quarter for Station Head Quarter BUSMS Cantonment |
17 1x 8 ‘'C’ Type Officers Quarter for Station Head Quarter Saidpur Cantonment
18. | 1 x Family Medicine & Child Word for CMH, Dhaka Dhaka Cantonment :
49, | 1x°CID' Type Officers Quarter at Rajanigandha Dhiks Garltorimetit
area for Station Head Quarter i
20 1 x Composite SM Barrack Complex for 12 Engineer Dhaka Cantonment
' Battalion
21 Vertical Extension (8th to 13th Floor) of Mess-'C’ at Dhaka Cantonment
' Dhaka Cantonment.
1 x Composite SM Barrack Complex for 17 Engineer :
22, Construction Battalion Mirpur Cantenment ‘
23. 1 x Composite Workshop Rajendrapur Cantonment
24 1 x ‘C/D’ Type Officers Quarter for Station Head Rajendrapur Cantonment ‘

Quarter
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Construction Projects of MES (Army): Ongoing & Completed

Ceas AR R e s
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SM Barrack for AMCC&S
at Shaheed Salahuddin Cantonment

\. Surjodighol OR’s Quarter Under GE (Army) North ASU HQ SM Bk Under GE (Army) North
Dhaka Cantonment Dhaka Cantonment {

' VIP Complex Under AGE (Army) Composite SM Barrack Complex for 17 Engineer
Jahanabad Cantonment Construction Battalion, Mirpur Cantonment

70
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Construction Projects of MES (Army): Ongoing & Completed
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Composite SM Barrack Complex C'’ Type Officers Quarter
for 12 Engineer Battalion at Dhaka Cantonment for Station Head Quarter at Saidpur Cantonment

\ Multipurpose Complex at SI&T
at Jalalabad Cantonment
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Construction Projects of MES (Navy): Ongoing & Completed
T

Shaheenbag Naval area

01. Construction of 14 storied Multipurpose Building Dhaka :

02. Construction of 14 storied Multipurpose building BNS Haiji Mohsin, Dhaka
: : BNS Sheikh Mujib Base

03. Construction of 12 storied Ward Room Khilkhet Dhaka

04. Construction of 08 storied Admin building BNS Titumir, Khulna

05. Construction of 1 x 56 "B’ Type & 1 x 'C’ Type Building BNS Titumir, Khulna :

06. Construction of 8 Storied Admin, emergency

casualty & OPD building for CMH BNS Titumir, Khulna

07. Construction of mine servicing center (MSC) building BNS Ulka, Chattogram
08. Construction of 06 storied Admin building BNS Ulka, Chattogram
09. | Construction of 05 storied Dog squad building BNS Ulka, Chattogram
10. Construction of CW & MC Multipurpose building BNS Issa Khan, Chattogram [

1. Construction of Multipurpose building in MES

(Navy) area BNS Issa Khan, Chattogram

Construction of 1x1 lac Gallon Capacity over ground i
12. Issa Khan, tt {
water Reservoir at Nabik Colony-2 BNS/Isea Khan, Chattogram !

13 Construction of Guard Room BNS Issa Khan Chattogram

14. Construction JOC's Mess BNS Bhatiary, Chattogram
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Construction Projects of MES (Navy): Ongoing & Completed
Soera | NameotProest | tocaton |

Construction of 15 storied "C’ type Officers BN Dockyard area of
Accommodation Chattogram

15.

Provision of Reverse Osmosis Treatment plant
16. (3 Lac Gallon Capacity per Day) for fresh water BN Dockyard, Chattogram
supply from NB-1 to NB-6

17 Construction of 10 storied admin building for _
' COMSWADS BNS Nirvik, Chattogram
Construction of 1 x Parachute Store including .
" Ancillary Works BNS Nirvik, Chattogram

BNS Shaheed Moazzam

19. Construction of SM Barrack for 400 sailors Kaptai

BNS Shaheed Moazzam

20. Construction of 1 x Multipurpose Drill shed S
Kaptai

|
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Construction Projects of MES (Navy): Ongoing & Completed

N =

= PR |
- e i e | |
i ,'g.'."'.m f"—'-i',. "y
:i...'—_'- Fuls |1 ket ] bk L
el ju W - g
| m“ulnn'l!nﬁ “HI'"-

i'"'ﬂ'ii et L =
. . o et

\ ‘D’ Type Officers Quarter ‘E' Type Officers Quarter ‘
2 at BNS Sher-E-Bangla, Patuakhali at BNS Sher-E-Bangla, Patuakhali }

\ 500 Sailor's Barrack _
at BNS Sher-E-Bangla, Patuakhali
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Construction Projects of MES (Navy): Ongoing & Completed
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Multipurpose Building at BNS Issa Khan
Chattogram

CWC and Multipurpose Building '
at BNS Issa Khan, Chattogram
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Construction Projects of MES (Air): Ongoing & Completed
Coeeal]  Napsaipigest | bemin |

01. Construction of 1 x Hangar for 214 MROU BAF Ba;ﬁr?nﬁzg‘j:bandhu
02. Construction of store building for ‘P’ Squadron BAF Ba?(ﬁ r?na;gjgbandhu
03. Construction of 1 x 72 Airmen type quarter BAF Ba;ﬁrﬁ?j:bandhu

04. Construction of Multipurpose Complex BAF Base Bashar Tejgaon |
05. Construction of Airmen Barrack at Saudi Colony area BAF Base Bashar Tejgaon :

06. Construction of 1 x 72 Airmen type quarter at Saudi BAFBasa Bashar Tajgaon

Colony area
o7 S?r-flf?”fnhll Sof BOQ with 1 x Basement at T
08. Construction of Medical Squadron (Ml Room)) BAF Base Bashar Tejgaon ;
09. Construction of officer’'s Mess complex BAF Base Bashar Tejgaon
10. Construction of Airmen Barrack BAF Base Bashar Tejgaon [
1. Construction of BOQ and officer's Mess complex BAF Base Bashar Tejgaon
12. Construction of Tarmac infront of C-130 Hangar for BAF Base Bashar Tejgaon

C-130 Aircraft operation at Technical area

13. Construction of Runway Parallel Taxi Track including

ancillary works parallel to runway BAF Base Bashar Tejgaon

14, Construction of 1x Hangar for Accommodation

BAF B Bashar Tej
12xMI-17 Helicopter at Technical area B FARRIE Ty gann




MES DIGEST

Construction Projects of MES (Air): Ongoing & Completed

Construction of 1 x hangar for accommodation . i
5. i
1 12 x MI-17 at Technical area BAi7 Bass Rashar Tejgeon
18, . : o BAF Base Birsreshto Matiur
Construction of 1x104 Warrant Officer's Type Quarter Balinan taskore
BAF Base Birsreshto Matiur
17 ' i
Construction of 1 x Sergeant Barrack with Mess Rahian Jashare
18. _ BAF Base Birsreshto Matiur E
Construction of BOQ Rahman Jashore
19. Construction of 1 x 104 Warrant Officer’s type BAF Base Zahirul Haque
Quarter Chattogram
0. Construction of OPS Wg and its associated officer BAF Base Zahirul Haque
and finishing works Chattogram
21. Construction of 8 x B/C Type Officers Quarter BAF Station Shamshernagar
22. | Construction of 1 x Officers Building for FCTU BAF Station Shamshernagar
23. Remaining works of BOQ and Officers Mess BAF Base Cox’s Bazar
24. Construction of BOQ and Officer's Mess BAF Base Cox's Bazar
25 Construction of raised platform with ramp for ; E
28 x Fighter Aircraft i Basarscoics o :
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Construction Projects of MES (Air): Ongoing & Completed

at BAF Base Bashar, Tejgaon

BOQ and officer's Mess complex BAF Multipurpose Complex
Base Bashar, Tejgaon i

AT e T g
ol AN ARG S o
17 EREEEL S Ry s

0 — b |

Air Movement Flight, Base OPS room, OPS Wing HQ and Construction of OPS Wing Complex !
Flying Wing HQ building BAF Base Bashar, Tejgaon at BAF Base Bangabandhu, Kurmitola

FREE

{ypassepnsel

T T T S

g

26 = 'C’ & 26= ‘D’ Type Quarter 1 x 104 Warrant Officers type Quarter
at BAF Base Bangabandhu, Kurmitola at BAF Base Bangabandhu, Kurmitola
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Construction Projects of MES (Air): Ongoing & Completed

FERED

Warrant Officer Type Quarter Constructed by GE (Air ]
\ 1 x Hangar by AGE (Air), Cox’s Bazar = Jashore P y

Academic Building of Air Man Training Institute Dormitory Building Constructed by GE (Air) |
at Chattogram Chattogram

Military Engineer Services
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MES in UN Mission

Construction of foundations and trenching for security lights along durupi Camp Perimeter
by BANENGR (RPF) COY/7, UNMISS, South Sudan

Construction of Sidewalks in New Durupi Camp by Construction of open steel culverts in Tomping
BANENGR (RPF) COY/7, UNMISS, South Sudan by BANCEC-23, UNMISS, Sudan
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MES in UN Mission

! MES Personnels Assembling furniture
. at MSA 6 Tomping BANSEC-23, UNMISS, Sudan

Construction of Ciano PX Shep in Tomping
by BANCEC-23, UNMISS, Sudan

'-fl?;"}‘;%f—ff_! ?
e, |

T O

Construction of Juba Nabari Water Point Intake
by BANCEG-23, UNMISS, Sudan

Construction of security Watch Tower in Tomping i
by BANCEC-23, UNMISS, Sudan

Military Engineer Services
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MES in OKP

Floor Rebar binding of parking shed
at Military Palice Unit, Gewan

Design and construction of admin block and
dining hall at Al-Liyah Camp, Udariya

Construction of 20 x 14 meter long at Ministry
of Defence Supermarket, Subhan

Construction of Basketball Ground
at Ministry of Defence, Subhan

Hard standing Construction beside soldiers’
accommodation at Kuwait Naval Base

|
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MES IN TRAINING ACTIVITIES
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Training Activities of MES Personnel

Course Opening Photo Session
of Skill Development Course-14 (Electrician)

Opening Address by Director of Works to Course Member Practical Class of Advanced Trade Training
of MES Training Cell (Electrician Course-1)

Practical Class of Advanced Trade Training Computer Practical Class (IBAS++) /
5 (Electrician Course-1) P
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SHEBA DESIGN CONSULTANCY
Shaping The Future, Excellence in Design

Background

Sheba Design Consultancy (SDC), established
in September 2022, is a forward thinking
initiative introduced by the Engineer in Chief's
Branch. Born out of the need to support the
rapid and sustained infrastructure development
of the Bangladesh Armed Forces—Army,
Navy, and Air Force—SDC was created with a
mission to enhance the technical capacity of
the Works Directorate and contribute to the
modernization of military infrastructure.

Cancer Centre, Dhaka CMH

Since the Liberation War of 1971, the
Bangladesh Armed Forces have made tremendous
strides in expanding and modernizing their
infrastructure. Recognizing the significance of
innovative design in this growth, Sheba Design
Consultancy is positioned at the forefront,
offering cutting-edge solutions that align with
modern standards of functionality, sustainability,
and architectural excellence. With a keen eye
on the future, Sheba Design Consultancy
continues to shape the physical landscape that
will support the Bangladesh Armed Forces for
years to come.

Scope of Work

Sheba Design Consultancy provides comprehensive

design services for both goverhment and
non-government infrastructure projects. With a
profound understanding of the Bangladesh
National Building Code (BNBC) and various
other regulatory frameworks, SDC is equipped
to handle a broad spectrum of projects ranging
from military installations, healthcare facilities,
educational campuses, and administrative
buildings, to industrial infrastructure.

SDC's expertise lies in offering tailored,
contemporary architectural solutions that
are not only functional but also aesthetically
engaging. The consultancy prides itself on
delivering designs that meet the specific needs
of its clients while adhering to budget constraints
and timelines. Each project is approached with
a focus on quality, safety, and durability,
ensuring that every built structure serves its
purpose for the long term.

Completed Projects

In its brief yet impactful journey, Sheba Design
Consultancy has already enriched its portfolio
with over 50 high-profile projects completed
across various garrisons and cantonments
throughout Bangladesh. Among these, the
following projects stand out as exemplary:

¢ Cancer Center at Dhaka CMH

* 50-Bedded CMH at Jahanabad
Cantonment

+« MES Expansion Project at Dhaka
Cantonment

¢ Multipurpose Building at Janjira
Cantonment

» Officers Club at Janjira Cantonment

* Meat Processing Plant at Savar
Cantonment

* Academic & Administrative Building
at FIS, Bogura




Jahanabad CMH

These projects showcase Sheba Design
Consultancy’s capacity to handle complex,
large-scale infrastructure developments that
require precision, innovation, and an understanding
of the evolving needs of military personnel. The
Cancer Center and 50-Bedded CMH are
particularly noteworthy for their integration of
healthcare design principles that cater to the
specific requirements of the Armed Forces,
ensuring both operational efficiency and the
comfort of service members.

Future Vision and Capacity Building

Looking ahead, Sheba Design Consultancy
envisions becoming the premier consultancy
service for all infrastructure design needs
within the defence sector and beyond. As the
Bangladesh Armed Forces continue to grow
and modernize, SDC aims to play a pivotal role
in shaping the built environment that supports
operational excellence.

Sheba is committed to fostering capacity
building within its team and is heavily invested
in technological innovation. By incorporating
the latest in design software, sustainable
practices, and international best practices,
Sheba Design Consultancy plans to stay at the
cutting edge of infrastructure design and
development. The firm is also committed to the
professional growth of its staff through
continuous training and the development of
specialized skills in response to the evolving
needs of the defense sector.

The firm’s vision is to provide high-quality,

MES DIGEST |

cost-effective designs that not only meet but
exceed the standards of modern architecture
and construction. By doing so, Sheba Design
Consultancy aims to ensure that the
Bangladesh Armed Forces remain equipped
with world-class infrastructure to support their
operational readiness and strategic objectives.

= I

Interior of a Duplex in Jalshiri
Building Trust Through Performance

At Sheba Design Consultancy, trust is built
through performance. In just two years,
Sheba has earned a strong reputation for
delivering exceptional results that combine
professionalism, technical expertise, and a
dedication to customer satisfaction. By
consistently delivering on time, within budget,
and with the highest standards of design
excellence, Sheba has cemented its place as
a competent and reliable partner for
Bangladesh's defence infrastructure projects.

Sheba Design Consultancy continues to
build strong relationships with its clients,
delivering infrastructure solutions that stand
the test of time. With a proven track record, a
highly skilled team, and a relentless
commitment to quality, Sheba is poised to lead
the future of infrastructure design—helping
ensure that the Bangladesh Armed Forces are
equipped with state-of-the-art facilities that
meet the challenges of tomorrow.
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Proposed Market Complex, Jashore Cantt. MES Infrastructure Development, Dhaka Cantt

Address:

Sheba Design Consultancy

MES Training Cell (ground Floor)
Old Air Headquarters

Dhaka Cantonment

Contact No: 01769010882

“Sheba Design Consultancy: Crafting Tomorrow's Infrastructure, Today”

Military Engineer Services
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Contact Us

@ 01768010882
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