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The effect of powder type on the setting time and self compactability of mortar
O.R. Khaleel, H. Abdul Razak*

Department of Civil Engineering, University of Malaya, 50603 Kuala Lumpur, Malaysia

HIGHLIGHTS

» Effects of powders on the fresh property of mortar mixes were studied and reported.
» Used fly ash and metakaolin as pozzolan while kaolin and limestone powder as filler.
» Shape and fineness of powder have significant effect on optimum SP dosage.

» Optimum SP dosage gave balance between flowability and viscosity for compactability.
» SP dosage and cement content play vital role in setting time of mix.

ARTICLE INFO ABSTRACT
ATIiC'? history: In this paper, fly ash and metakaolin as pozzolan while limestone powder and kaolin as filler material
Received 5 January 2012 were used at replacement levels of 5%, 10%, 15%, and 20% by weight of cement and sand, respectively.

Received in revised form 6 April 2012

8 The effects of these powders on the fresh property of mortar mixes were studied and reported. Superp-
Accepted 25 April 2012

lasticizer dosages were determined from flow test on cement paste and mortar with different powder
content. A total of 33 mixes were prepared, mixed, and tested. The mini slump cone and mini V-funnel
box tests were used to assess the flowability of the fresh mortar. In addition, the effect of mineral admix-

. ture on setting time of the mixes was also evaluated. In this study, the optimum dosage of superplasti-
Superplasticizer dosages o . L . Lo o 5 L . .
Mineral powder type cizer was determined based on the desired flowability for self compactability. Superplasticizer at higher
Self compactability dosages than pptimum 71‘('7duccd the stability clruc to blccdi.ng. Thrcrrcsu}ts confirmed the mlcrof the mi‘n—
eral powders in determining the desired stability and the flowability of mortar mixes which is crucial for
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- Burak et al. [5] deduced that the optimal replacement level of cementitious or
inert powders depended on their physical and physico-chemical characteristics.
The characteristics have a significant effect on the fresh paste properties which is
governed by the shape of particles, surface porosity, fineness fraction content, and

particle size distribution.

- Demirbog™ a and Gu” 1 [16] reported that the lowest value of thermal conductivity
was obtained with the samples prepared with expanded perlite aggregate (EPA)
replacement of pumice aggregate and 70% cement p 30% fly ash replacement of
cement.
Al & ganll 3l 5 ) sgliall A3y phall a5 oMo ] ABLY) LS Gaddg Lale & il 58y (o)) Juady g
(ofialll £V sa Al Juagile at) 2 ju & Caly (e HIS) L jay Q8 A 3,88 I B LEY) o s
Al Jiall LS
The use of fibre reinforced polymer (FRP) materials for flexural strengthening has
gained widespread popularity in the structural retrofitting of RC structures [3,4].
The good chemical resistance and ease of application on site were the two most
attractive properties over other strengthening materials. However, the considerable
decrease in the ductility of FRP strengthened RC structures is still the major

disadvantage of using FRP material in structural strengthening [5-7].
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Do not Write Write Do not Write | Write
POSSEesS have If Whether
sufficient enough Even Untile
utilize Use No No X existed /
Non- appeared.
Never None of the patients
survived.
Never had they seen X
before.
Demonstrate Show Though Even though
Terminate End In order to To
Assistance Help Whatever Regardless
Prior to Before Too As well
Due to the fact | Because By Using
that
in a considerable | Often Due to Because of a result of
number of cases
the vast majority | Most Done Performed
of
During the time | When This This model
that These These pattern
It Such a program
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in close | Near Un The cause is / remains
proximity to In unknown.
Im The text was
Non incoherent.
Dis- The task was
impossible.
Results were non-
significant.
This drug has been
discontinued.
at  temperature | At 900 °C Fail The plan failed (to
900 °C lack succeed).
absent The solution lacked X.
insufficient In the samples, X was
incomplete absent.
Controls had
insufficient X.
The test was
incomplete.
From, by | Via If whether (or not)
(sometimes) like such as
a lot of, lots of, | many, several
plenty large, great
big
Upon On He died, He, too, died.
too. He died, as well.
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He also died.

Be Exist Table 3 shows . . ..
See observe Figure 5 illustrates . . .
Have assess
Get measure Our results indicate . .
determine
POSSess Our hypothesis
assess predicts X.
confirm Opinions among us
characterize vary.
It has been found | Aho (2001) found that | Patients were | Patients  underwent
that X X causes Y. operated on. surgery.
causes Y (Aho | X causes Y (Aho 2001). | Sixty were | Sixty  served  as
2001). Y results from X. X | used as | controls.
We found that Y | leadsto Y. controls. Each participant
was X produced Y. Y was a | Each articipant | received X.
produced by X. product of X. was given X.
X could be seen. | X was | To X, Y was |Y was added to X.
X was always | evident/apparent/visible. | added.
used. X always proved useful.
All two-year-old | All  children studied
children were were age two.
studied .
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Wrong Right Wrong Right

Dept./College Dept. /College 50mm 50 mm

No.5 No. 5 2.36 mm sieve 2.36-mm sieve

Cement: sand Cement:sand The No. of blows The no. of blows

Kn kN Kg kg
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Chen, J. F., & Teng, J. G. (2001). Anchorage strength models for FRP and
steel plates bonded to concrete. Journal of Structural Engineering, 127(7),
784-791.
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1-Chen, JF, & Teng, JG. (2001). Anchorage strength models for FRP and
steel plates bonded to concrete. Journal of Structural Engineering, 127(7),
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Acoustical properties 4 gall gailadll

« Acoustical absorption
« Speed of sound

Atomic properties 4Ll yailadll

« Atomic mass

« Atomic number - applies to pure elements only

« Atomic weight - applies to individual isotopes or specific mixtures of
isotopes of a given element.

Chemical properties 4ibasll gailadl)

« Corrosion resistance

« Hygroscopy

o pH

. Reactivity

« Specific internal surface area
« Surface energy

« Surface tension

Electrical properties 4k <! pailadll

« Dielectric constant

« Dielectric strength
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http://en.wikipedia.org/wiki/Atomic_number
http://en.wikipedia.org/wiki/Atomic_weight
http://en.wikipedia.org/wiki/Isotope
http://en.wikipedia.org/wiki/Corrosion
http://en.wikipedia.org/wiki/Hygroscopy
http://en.wikipedia.org/wiki/PH
http://en.wikipedia.org/wiki/Reactivity_(chemistry)
http://en.wikipedia.org/wiki/BET_theory
http://en.wikipedia.org/wiki/Surface_energy
http://en.wikipedia.org/wiki/Surface_tension
http://en.wikipedia.org/wiki/Dielectric_constant
http://en.wikipedia.org/wiki/Dielectric_strength

« Electrical conductivity
« Permeability

o Permittivity

« Piezoelectric constants
« Seebeck coefficient

Environmental properties 4wl gailadll

. Embodied energy
« Embodied water

Magnetic properties Asuwhliall jailadll

« Curie Point

. Diamagnetism
« Hysteresis

« Permeability

Manufacturing properties 4siaall gailadl)

. Castability

« Extruding temperature and pressure
o Hardness

« Machinability rating

« Machining speeds and feeds

Mechanical properties LSSl (ailadl)

« Compressive strength : Maximum stress a material can withstand before

compressive failure (MPa)
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http://en.wikipedia.org/wiki/Compressive_strength

Ductility : Ability of a material to deform under tensile load (%
elongation)

Fatigue limit : Maximum stress a material can withstand under repeated
loading (MPa)

Flexural modulus

Flexural strength

Fracture toughness : Energy absorbed by unit area before the fracture
of material (J/m”2)

Hardness : Ability to withstand surface indentation (e.g. Brinell hardness
number)

Plasticity (physics) : Ability of a material to undergo irreversible
deformations (-)

Poisson's ratio : Ratio of lateral strain to axial strain (no units)

Shear modulus : Ratio of shear stress to shear strain (MPa)

Shear strain : Change in the angle between two perpendicular lines in a
plane

Shear strength : Maximum shear stress a material can withstand
Specific modulus : Modulus per unit volume (MPa/ m”3)

Specific strength : Strength per unit density (Nm/kg)

Specific weight : Weight per unit volume (N/m”~3)

Tensile strength : Maximum tensile stress a material can withstand
before failure (MPa)

Yield strength : The stress at which a material starts to yield (MPa)
Young's modulus : Ratio of linear stress to linear strain (MPa)
Coefficient of friction (also depends on surface finish)

Coefficient of restitution
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http://en.wikipedia.org/wiki/Ductility
http://en.wikipedia.org/wiki/Fatigue_limit
http://en.wikipedia.org/wiki/Flexural_modulus
http://en.wikipedia.org/wiki/Flexural_strength
http://en.wikipedia.org/wiki/Fracture_toughness
http://en.wikipedia.org/wiki/Hardness
http://en.wikipedia.org/wiki/Plasticity_(physics)
http://en.wikipedia.org/wiki/Poisson%27s_ratio
http://en.wikipedia.org/wiki/Shear_modulus
http://en.wikipedia.org/wiki/Shear_strain
http://en.wikipedia.org/wiki/Shear_strength
http://en.wikipedia.org/wiki/Specific_modulus
http://en.wikipedia.org/wiki/Specific_strength
http://en.wikipedia.org/wiki/Specific_weight
http://en.wikipedia.org/wiki/Tensile_strength
http://en.wikipedia.org/wiki/Yield_strength
http://en.wikipedia.org/wiki/Young%27s_modulus
http://en.wikipedia.org/wiki/Coefficient_of_friction
http://en.wikipedia.org/wiki/Coefficient_of_restitution

« Roughness

Optical properties  4asll pailadll

« Absorptivity

« Color

« Luminosity

. Photosensitivity
. Reflectivity

« Refractive index
. Scattering

. Transmittance

Radiological properties 4sbdyl gailadll

« Neutron cross-section
« Specific activity

Thermal properties 4l gailail)

« Autoignition temperature

« Binary phase diagram

« Boiling point

« Coefficient of thermal expansion
« Ciritical temperature

« Curie point

o Emissivity

« Eutectic point

« Flammability

« Flash point
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http://en.wikipedia.org/wiki/Physics
http://en.wikipedia.org/wiki/Color
http://en.wikipedia.org/wiki/Luminosity
http://en.wikipedia.org/wiki/Photosensitivity
http://en.wikipedia.org/wiki/Reflectivity
http://en.wikipedia.org/wiki/Refractive_index
http://en.wikipedia.org/wiki/Scattering
http://en.wikipedia.org/wiki/Transmittance
http://en.wikipedia.org/wiki/Neutron_cross-section
http://en.wikipedia.org/wiki/Specific_activity
http://en.wikipedia.org/wiki/Autoignition_temperature
http://en.wikipedia.org/wiki/Binary_phase_diagram
http://en.wikipedia.org/wiki/Boiling_point
http://en.wikipedia.org/wiki/Coefficient_of_thermal_expansion
http://en.wikipedia.org/wiki/Critical_temperature
http://en.wikipedia.org/wiki/Curie_point
http://en.wikipedia.org/wiki/Emissivity
http://en.wikipedia.org/wiki/Eutectic_point
http://en.wikipedia.org/wiki/Flammability
http://en.wikipedia.org/wiki/Flash_point

Glass transition temperature
Heat of fusion

Heat of vaporization
Inversion temperature
Melting point

Phase diagram
Pyrophoricity

Solidus

Specific heat
Thermal conductivity
Thermal diffusivity
Thermal expansion
Seebeck coefficient
Triple point

Vapor pressure

Vicat softening point

Physical Properties

absorption (physical) « electric charge

The physical properties of an object that are traditionally defined
by classical mechanics are often called mechanical properties. The

physical properties of an object may include, but are not limited to:

e location e radiance

Absorption « electrical
(electromagnetic) conductivity

W ol e sSall YD 1 alad) Can
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http://en.wikipedia.org/wiki/Glass_transition_temperature
http://en.wikipedia.org/wiki/Heat_of_fusion
http://en.wikipedia.org/wiki/Heat_of_vaporization
http://en.wikipedia.org/wiki/Inversion_temperature
http://en.wikipedia.org/wiki/Melting_point
http://en.wikipedia.org/wiki/Phase_diagram
http://en.wikipedia.org/wiki/Pyrophoricity
http://en.wikipedia.org/wiki/Solidus_(chemistry)
http://en.wikipedia.org/wiki/Specific_heat
http://en.wikipedia.org/wiki/Thermal_conductivity
http://en.wikipedia.org/wiki/Thermal_diffusivity
http://en.wikipedia.org/wiki/Thermal_expansion
http://en.wikipedia.org/wiki/Seebeck_coefficient
http://en.wikipedia.org/wiki/Triple_point
http://en.wikipedia.org/wiki/Vapor_pressure
http://en.wikipedia.org/wiki/Vicat_softening_point
http://en.wikipedia.org/wiki/Classical_mechanics
http://en.wikipedia.org/wiki/Absorption_(chemistry)
http://en.wikipedia.org/wiki/Absorption_(electromagnetic_radiation)
http://en.wikipedia.org/wiki/Absorption_(electromagnetic_radiation)
http://en.wikipedia.org/wiki/Electric_charge
http://en.wikipedia.org/wiki/Electrical_conductivity
http://en.wikipedia.org/wiki/Electrical_conductivity
http://en.wikipedia.org/wiki/Absolute_location
http://en.wikipedia.org/wiki/Luminance
http://en.wikipedia.org/wiki/Luminescence
http://en.wikipedia.org/wiki/Radiance
http://en.wikipedia.org/wiki/Solubility
http://en.wikipedia.org/wiki/Specific_heat

o albedo « electrical e luster e resistivity

e angular momentum impedance o malleability « reflectivity

. area o electricfield « magneticfielde refractive index
o brittleness o electric « magnetic flux « spin
« boiling point potential « mass « strength
« capacitance « emission « melting point « stiffness
« color o flow rate « moment « temperature
« concentration o fluidity « momentum .« tension
o density o frequency « opacity « thermal
« dielectric e hardness « permeability conductivity
« ductility « inductance « permittivity ¢ velocity
« distribution « Intrinsic . plasticity e Viscosity
o efficacy impedance « pressure « volume
o elasticity « intensity . wave
o irradiance impedance
o length

Thermodynamic properties and their characteristics

Property | Symbol | Units | Extensive? | Intensive? | Conjugate | Potential? | Stategty.?  Processaty.?
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http://en.wikipedia.org/wiki/Albedo
http://en.wikipedia.org/wiki/Angular_momentum
http://en.wikipedia.org/wiki/Area
http://en.wikipedia.org/wiki/Brittleness
http://en.wikipedia.org/wiki/Boiling_point
http://en.wikipedia.org/wiki/Capacitance
http://en.wikipedia.org/wiki/Color
http://en.wikipedia.org/wiki/Concentration
http://en.wikipedia.org/wiki/Density
http://en.wikipedia.org/wiki/Dielectric
http://en.wikipedia.org/wiki/Ductility
http://en.wikipedia.org/wiki/Distribution_function
http://en.wikipedia.org/wiki/Efficacy
http://en.wikipedia.org/wiki/Elasticity_(physics)
http://en.wikipedia.org/wiki/Electrical_impedance
http://en.wikipedia.org/wiki/Electrical_impedance
http://en.wikipedia.org/wiki/Electric_field
http://en.wikipedia.org/wiki/Electric_potential
http://en.wikipedia.org/wiki/Electric_potential
http://en.wikipedia.org/wiki/Emission_(electromagnetic_radiation)
http://en.wikipedia.org/wiki/Flow_rate
http://en.wikipedia.org/wiki/Fluidity
http://en.wikipedia.org/wiki/Frequency
http://en.wikipedia.org/wiki/Hardness
http://en.wikipedia.org/wiki/Inductance
http://en.wikipedia.org/wiki/Intrinsic_impedance
http://en.wikipedia.org/wiki/Intrinsic_impedance
http://en.wikipedia.org/wiki/Intensity_(physics)
http://en.wikipedia.org/wiki/Irradiance
http://en.wikipedia.org/wiki/Length
http://en.wikipedia.org/wiki/Lustre_(mineralogy)
http://en.wikipedia.org/wiki/Malleability
http://en.wikipedia.org/wiki/Magnetic_field
http://en.wikipedia.org/wiki/Magnetic_flux
http://en.wikipedia.org/wiki/Mass
http://en.wikipedia.org/wiki/Melting_point
http://en.wikipedia.org/wiki/Magnetic_moment
http://en.wikipedia.org/wiki/Momentum
http://en.wikipedia.org/wiki/Opacity_(optics)
http://en.wikipedia.org/wiki/Permeability_(electromagnetism)
http://en.wikipedia.org/wiki/Permittivity
http://en.wikipedia.org/wiki/Plasticity_(physics)
http://en.wikipedia.org/wiki/Pressure
http://en.wikipedia.org/wiki/Resistivity
http://en.wikipedia.org/wiki/Reflectivity
http://en.wikipedia.org/wiki/Refractive_index
http://en.wikipedia.org/wiki/Rotation
http://en.wikipedia.org/wiki/Strength_of_materials
http://en.wikipedia.org/wiki/Stiffness
http://en.wikipedia.org/wiki/Temperature
http://en.wikipedia.org/wiki/Tension_(physics)
http://en.wikipedia.org/wiki/Thermal_conductivity
http://en.wikipedia.org/wiki/Thermal_conductivity
http://en.wikipedia.org/wiki/Velocity
http://en.wikipedia.org/wiki/Viscosity
http://en.wikipedia.org/wiki/Volume
http://en.wikipedia.org/wiki/Wave_impedance
http://en.wikipedia.org/wiki/Wave_impedance
http://en.wikipedia.org/wiki/Thermodynamic
http://en.wikipedia.org/wiki/Physical_property
http://en.wikipedia.org/wiki/Intensive_and_extensive_properties
http://en.wikipedia.org/wiki/Intensive_and_extensive_properties
http://en.wikipedia.org/wiki/Conjugate_variables_(thermodynamics)
http://en.wikipedia.org/wiki/Thermodynamic_potential
http://en.wikipedia.org/wiki/State_function
http://en.wikipedia.org/wiki/Process_function
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Cryoscopic K K- kg
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Density P 3 7
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K
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http://en.wikipedia.org/wiki/Activity_(chemistry)
http://en.wikipedia.org/wiki/Altitude
http://en.wikipedia.org/wiki/Chemical_potential
http://en.wikipedia.org/wiki/Chemical_potential
http://en.wikipedia.org/wiki/Compressibility
http://en.wikipedia.org/wiki/Compressibility
http://en.wikipedia.org/wiki/Compressibility
http://en.wikipedia.org/wiki/Compressibility
http://en.wikipedia.org/wiki/Cryoscopic_constant
http://en.wikipedia.org/wiki/Cryoscopic_constant
http://en.wikipedia.org/wiki/Thermodynamic_properties#cite_note-1
http://en.wikipedia.org/wiki/Density
http://en.wikipedia.org/wiki/Ebullioscopic_constant
http://en.wikipedia.org/wiki/Ebullioscopic_constant
http://en.wikipedia.org/wiki/Enthalpy

L, Specific
enthalpy

Entropy

L, Specific
entropy

Fugacity

Gas constant

L, Specific
gas constant
(for a

particular
substance)

Gibbs free
energy

l, Specific
Gibbs free
entropy

Gibbs free

J/kg S
i Temper
8 / ature T’
JI(kg
S K) v
f N/m? s
R, R JK v
R JI(kg
s K) v
G v
JI(kg
g K) v
= JK .,.r
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http://en.wikipedia.org/wiki/Specific_enthalpy
http://en.wikipedia.org/wiki/Specific_enthalpy
http://en.wikipedia.org/wiki/Thermodynamic_entropy
http://en.wikipedia.org/wiki/Free_entropy
http://en.wikipedia.org/wiki/Free_entropy
http://en.wikipedia.org/wiki/Fugacity
http://en.wikipedia.org/wiki/Gas_constant
http://en.wikipedia.org/wiki/Specific_gas_constant
http://en.wikipedia.org/wiki/Specific_gas_constant
http://en.wikipedia.org/wiki/Gibbs_free_energy
http://en.wikipedia.org/wiki/Gibbs_free_energy
http://en.wikipedia.org/wiki/Free_entropy
http://en.wikipedia.org/wiki/Free_entropy

entropy
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Landau ()
potential

Heat )

Heat
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tant pressure)

L, Specific
heat capacity
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Heat
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heat capacity
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Helmholtz

free energy

W ol e sSall YD 1 alad) Can

AF

JIK

JI(kg
K)

JIK

J(kg
K)

49


http://en.wikipedia.org/wiki/Free_entropy
http://en.wikipedia.org/wiki/Free_entropy
http://en.wikipedia.org/wiki/Grand_potential
http://en.wikipedia.org/wiki/Grand_potential
http://en.wikipedia.org/wiki/Grand_potential
http://en.wikipedia.org/wiki/Heat
http://en.wikipedia.org/wiki/Heat_capacity
http://en.wikipedia.org/wiki/Heat_capacity
http://en.wikipedia.org/wiki/Specific_heat_capacity
http://en.wikipedia.org/wiki/Specific_heat_capacity
http://en.wikipedia.org/wiki/Heat_capacity
http://en.wikipedia.org/wiki/Heat_capacity
http://en.wikipedia.org/wiki/Specific_heat_capacity
http://en.wikipedia.org/wiki/Specific_heat_capacity
http://en.wikipedia.org/wiki/Helmholtz_free_energy
http://en.wikipedia.org/wiki/Helmholtz_free_energy

Helmholtz v (entr

free entropy ¢ B v 0 iC)
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energy

L, Specific
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http://en.wikipedia.org/wiki/Free_entropy
http://en.wikipedia.org/wiki/Free_entropy
http://en.wikipedia.org/wiki/Free_entropy
http://en.wikipedia.org/wiki/Free_entropy
http://en.wikipedia.org/wiki/Internal_energy
http://en.wikipedia.org/wiki/Internal_energy
http://en.wikipedia.org/wiki/Specific_internal_energy
http://en.wikipedia.org/wiki/Specific_internal_energy
http://en.wikipedia.org/wiki/Specific_internal_energy
http://en.wikipedia.org/wiki/Internal_pressure
http://en.wikipedia.org/wiki/Internal_pressure
http://en.wikipedia.org/wiki/Mass
http://en.wikipedia.org/wiki/Particle_number
http://en.wikipedia.org/wiki/Particle_number
http://en.wikipedia.org/wiki/Pressure
http://en.wikipedia.org/wiki/Thermodynamic_temperature
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http://en.wikipedia.org/wiki/Thermal_conductivity
http://en.wikipedia.org/wiki/Thermal_conductivity
http://en.wikipedia.org/wiki/Thermal_diffusivity
http://en.wikipedia.org/wiki/Thermal_diffusivity
http://en.wikipedia.org/wiki/Thermal_expansion
http://en.wikipedia.org/wiki/Thermal_expansion
http://en.wikipedia.org/wiki/Thermal_expansion
http://en.wikipedia.org/wiki/Thermal_expansion
http://en.wikipedia.org/wiki/Thermal_expansion
http://en.wikipedia.org/wiki/Thermal_expansion
http://en.wikipedia.org/wiki/Vapor_quality
http://en.wikipedia.org/wiki/Vapor_quality
http://en.wikipedia.org/wiki/Thermodynamic_properties#cite_note-boles-2
http://en.wikipedia.org/wiki/Volume_(thermodynamics)
http://en.wikipedia.org/wiki/Specific_volume
http://en.wikipedia.org/wiki/Specific_volume

Work W v v

Specific properties are expressed on a per mass basis; in some circumstances other

dimensions could be used, such as per-mole.
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Toughness, Ductility and Stiffness for Rienforced Concrete Beam
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& adall Cad daluall LdlSal) 48l <8 First Crack Toughness Js¥) @&l 4lie Wl
ad Joals 4l Cind dge sl Jlee Ll (Resilience) due sl Ll anty J¥) Gadil aa

(AL) 4lsh b ahidl dalue e JsY) 380 2ie dlidl)
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e ASTM C-1018 2 <=3 ¢4 Residual Strength factor 4l da il Jales Wl
-1V 3 die A glaall e 2y e A€ J V1 3N 2 Aisiall A glaall (5 g Jrne Jia Ll

Rs,10=20(l10-15)

R10,20=10(l20-110)

If R=100 this mean perfect plastic behavior
If R small this mean weak performance

If R=0 this mean it’s plain concrete
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(a) Concave upwards to first crack
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DEFLECTION
Values of Toughness Indices
Area Basis® Index Designation Deflection Criterion Plain Concrete Ela;;ict-PIalslic O’Iz)sbervedCRangetfor
OACD Is 38 1.0 50 1to 6
OAEF [ 558 1.0 10.0 1to 12
OAGH [ 10.58 10 200 1to 256

“ Indices calculated by dividing this area by the area to the first crack OAB.

daariall da glaall 5 A3liall 5 BaSball Jalaa oy g2 (1) a8 JSS

Hre w556 siSall M) alall Canl 55



Toughness, T = Area OABC
Equivalent Flexural Strength,

S

Load (Ot ) bh”

Deflection  sjp> Oy, = 1/150 (span)

a) JSCE SF-4 Method

Toughness Indices
| = Area OACD
57 "Area OAB
A = Proportional Elastic Limit,
approximates first crack. |1 _ Area OAEF

Load | _ Area OAGH

C

D A
35 555 V105 &
Deflection g

b) ASTM C1018 Method

omp-———m——— - =

JSCE 5 ASTM  J) s 8L i g Gl 48y Hla-: (2) A8 JSG
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o4 daluall Qlie S bending moment  sUWEY) 2 e 5 curvature O A8al) oy o513
- Ul JSalL ¢ sSas ductility factor Alidaall Jalas

Pu  Ecu- d(1- k)

e T B
_ o _ €
Y
€, fy/Es My  As.fy(d — kd)
Tdd—k)  d—kd) Ecle _ Ecle

re = (M 1o To— (Mery], here Ma = My at yiled
e_(Ma) g+ _(Ma> cr where Ma = My at yile

b(kd)?

ler = + ndsd?(1 — k)?

Mcr—fr< )—062\/_( )

k =—np ++(np)? + 2np for single reinforcement

k
=-n(p+p")
+n2(p +p)2+2n(p +p'.d'/d) for double reinforcement

(ACl-committee 363R-92) <« deflection ductility index 2s¥) aldas yise o yaus
ol Jeal

U=AU/Ay
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http://library.islamweb.net/newlibrary/display_book.php?idfrom=1177&idto=1177&bk_no=49&ID=1200#docu
http://library.islamweb.net/newlibrary/display_book.php?idfrom=1177&idto=1177&bk_no=49&ID=1200#docu
http://library.islamweb.net/newlibrary/display_book.php?idfrom=1177&idto=1177&bk_no=49&ID=1200#docu
http://library.islamweb.net/newlibrary/display_book.php?idfrom=1177&idto=1177&bk_no=49&ID=1200#docu
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http://library.islamweb.net/newlibrary/display_book.php?idfrom=1177&idto=1177&bk_no=49&ID=1200#docu
http://library.islamweb.net/newlibrary/display_book.php?idfrom=1177&idto=1177&bk_no=49&ID=1200#docu
http://library.islamweb.net/newlibrary/display_book.php?idfrom=1177&idto=1177&bk_no=49&ID=1200#docu
http://library.islamweb.net/newlibrary/display_book.php?idfrom=1177&idto=1177&bk_no=49&ID=1200#docu
http://ar.wikipedia.org/wiki/%D8%A3%D8%B1%D8%B3%D8%B7%D9%88
http://ar.wikipedia.org/wiki/%D8%A3%D8%B1%D8%B3%D8%B7%D9%88
http://ar.wikipedia.org/w/index.php?title=%D8%A7%D9%88%D8%B1%D8%BA%D8%A7%D9%86%D9%88%D9%86&action=edit&redlink=1
http://ar.wikipedia.org/w/index.php?title=%D8%A7%D9%88%D8%B1%D8%BA%D8%A7%D9%86%D9%88%D9%86&action=edit&redlink=1

@A bl ahial culs Lol @llia Jie &l g ¢ sa Gl amy 4LeSiul 53 5S0 umail i o3l OIS

AL el Lelea 5 (slaially a1 day ) o3 Jusl y 23l 55y adae 5 sl ol

ganatl el 5 (aliie I ling 31 Y) co e o e s uSEl e ghade Gl O a2 s
Osmars Wdll o ol saall 4 S dagaa 1588 & o e cRaly Y Cagm Y calil i 5 (shaiall

(s Sl ol jaiY) (pe A

(o AT danadd (ana A8S il glaa aaal 58 o) (Blaial) (o)) aladl 138 aadtiy (e e g
OS5 Cuay Afiay dglaal daial g Aol aa gl alall 138 aladiu) Say @l ep ¥l paadlly Sal)
OSaile S Aulagy) galil) Jil ) (oSaia JBI Al giall e il

A )5 A il s BiglS (5 AY) @ jlimally pSlSial die Ghidl oo I () seludll Uil
Alaall A1aYL ) 2 g g il g ol iy a3 4 | se  Laa S5 aladl a8 () saluall & g Al s NI
(o B jlae ) 8 alel) 138 3 Sy S Ay o panns ATin s Ailanl s ) Adlaa s I
AL A pall Ay 58 ny Loyt 4 Anlally s 4isanly |5l Al L3 gl Y1 slalel) ians
e cpdll) A inal) U8 e 1) 1A A58 Jie (s Sl alladl Sl (g A cliudiy LSISIa) 5
At oLdall (e 58 e 5 danbiad) A8MAD (o Lee s Y i) elalell Ll s 1 (2SN e 3
038 (e b yaida B SN ) (Wl 5 a8 e 5l das ;) duis (O el Al agie ol A BIAT )
O Calusall slale (5 5 "ol IS GIA " s Al Bl (5 lae o AN o)) Al Fimall (5 Caa Al
el sie) dn s calus agle Al e aps I J ) Al W3S ) W) B la GBIl aguas ol Al
O salusall ol Aleill (8 Al Ja ) e SN Aba a3 il ) A 318 Aoy o) AN sl e
o) S 3l il ) el oo il A Lty K3 L L o) i A3 538 e
e V) ) A6 35 il 5l LY Allee] (e qaday o) Glasl UL, AEL) ALY
pla pgle 2N &5 e pe IS4 Ghiall Cueasinl Al JISEY) o W e s Allacly i Gl
(Ghial ale dpaal &) s ey 4l Blaiall

dlue am) ) Siie 5 sSall ALY alall Canl 64


http://ar.wikipedia.org/wiki/%D9%81%D8%B1%D8%A7%D9%86%D8%B3%D9%8A%D8%B3_%D8%A8%D9%8A%D9%83%D9%88%D9%86
http://ar.wikipedia.org/wiki/%D9%81%D8%B1%D8%A7%D9%86%D8%B3%D9%8A%D8%B3_%D8%A8%D9%8A%D9%83%D9%88%D9%86
http://ar.wikipedia.org/wiki/%D8%AC%D9%88%D9%86_%D8%B3%D8%AA%D9%8A%D9%88%D8%A7%D8%B1%D8%AA_%D9%85%D9%8A%D9%84
http://ar.wikipedia.org/wiki/%D8%AC%D9%88%D9%86_%D8%B3%D8%AA%D9%8A%D9%88%D8%A7%D8%B1%D8%AA_%D9%85%D9%8A%D9%84
http://ar.wikipedia.org/w/index.php?title=%D9%84%D9%8A%D8%A8%D9%86%D8%AA%D8%B2&action=edit&redlink=1
http://ar.wikipedia.org/w/index.php?title=%D9%84%D9%8A%D8%A8%D9%86%D8%AA%D8%B2&action=edit&redlink=1
http://ar.wikipedia.org/wiki/%D8%A8%D8%B1%D8%AA%D8%B1%D8%A7%D9%86%D8%AF_%D8%B1%D8%A7%D8%B3%D9%84
http://ar.wikipedia.org/wiki/%D8%A8%D8%B1%D8%AA%D8%B1%D8%A7%D9%86%D8%AF_%D8%B1%D8%A7%D8%B3%D9%84
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http://ar.wikipedia.org/wiki/%D9%85%D8%AC%D9%85%D9%88%D8%B9%D8%A9_(%D8%B1%D9%8A%D8%A7%D8%B6%D9%8A%D8%A7%D8%AA)
http://ar.wikipedia.org/wiki/%D9%85%D8%AC%D9%85%D9%88%D8%B9%D8%A9_(%D8%B1%D9%8A%D8%A7%D8%B6%D9%8A%D8%A7%D8%AA)
http://ar.wikipedia.org/w/index.php?title=%D9%85%D8%AD%D8%A7%D9%88%D8%B1%D8%A9_%D8%A3%D9%81%D9%84%D8%A7%D8%B7%D9%88%D9%86&action=edit&redlink=1
http://ar.wikipedia.org/w/index.php?title=%D9%85%D8%AD%D8%A7%D9%88%D8%B1%D8%A9_%D8%A3%D9%81%D9%84%D8%A7%D8%B7%D9%88%D9%86&action=edit&redlink=1
http://ar.wikipedia.org/wiki/%D8%A3%D9%81%D9%84%D8%A7%D8%B7%D9%88%D9%86
http://ar.wikipedia.org/wiki/%D8%A3%D9%81%D9%84%D8%A7%D8%B7%D9%88%D9%86
http://ar.wikipedia.org/wiki/%D9%82%D8%A8%D9%84_%D8%A7%D9%84%D9%85%D9%8A%D9%84%D8%A7%D8%AF
http://ar.wikipedia.org/wiki/%D9%82%D8%A8%D9%84_%D8%A7%D9%84%D9%85%D9%8A%D9%84%D8%A7%D8%AF
http://ar.wikipedia.org/wiki/%D8%A5%D9%82%D9%84%D9%8A%D8%AF%D8%B3
http://ar.wikipedia.org/wiki/%D8%A5%D9%82%D9%84%D9%8A%D8%AF%D8%B3
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%A3%D8%B9%D8%AF%D8%A7%D8%AF_%D8%A7%D9%84%D8%A3%D9%88%D9%84%D9%8A%D8%A9
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%A3%D8%B9%D8%AF%D8%A7%D8%AF_%D8%A7%D9%84%D8%A3%D9%88%D9%84%D9%8A%D8%A9
http://ar.wikipedia.org/wiki/%D9%84%D8%A7%D9%86%D9%87%D8%A7%D8%A6%D9%8A
http://ar.wikipedia.org/wiki/%D9%84%D8%A7%D9%86%D9%87%D8%A7%D8%A6%D9%8A
http://ar.wikipedia.org/w/index.php?title=%D8%A5%D8%AB%D8%A8%D8%A7%D8%AA_%D8%B1%D9%8A%D8%A7%D8%B6%D9%8A&action=edit&redlink=1
http://ar.wikipedia.org/w/index.php?title=%D8%A5%D8%AB%D8%A8%D8%A7%D8%AA_%D8%B1%D9%8A%D8%A7%D8%B6%D9%8A&action=edit&redlink=1
http://ar.wikipedia.org/wiki/%D9%85%D8%AA%D9%88%D8%A7%D9%84%D9%8A%D8%A9_%D8%AD%D8%B3%D8%A7%D8%A8%D9%8A%D8%A9
http://ar.wikipedia.org/wiki/%D9%85%D8%AA%D9%88%D8%A7%D9%84%D9%8A%D8%A9_%D8%AD%D8%B3%D8%A7%D8%A8%D9%8A%D8%A9
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%B9%D8%B1%D8%A8
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%B9%D8%B1%D8%A8
http://ar.wikipedia.org/wiki/%D8%A8%D8%BA%D8%AF%D8%A7%D8%AF
http://ar.wikipedia.org/wiki/%D8%A8%D8%BA%D8%AF%D8%A7%D8%AF
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%83%D8%B1%D8%AE%D9%8A
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%83%D8%B1%D8%AE%D9%8A
http://ar.wikipedia.org/wiki/%D9%86%D8%B8%D8%B1%D9%8A%D8%A9_%D8%B0%D8%A7%D8%AA_%D8%A7%D9%84%D8%AD%D8%AF%D9%8A%D9%86
http://ar.wikipedia.org/wiki/%D9%86%D8%B8%D8%B1%D9%8A%D8%A9_%D8%B0%D8%A7%D8%AA_%D8%A7%D9%84%D8%AD%D8%AF%D9%8A%D9%86
http://ar.wikipedia.org/wiki/%D9%85%D8%AB%D9%84%D8%AB_%D8%A8%D8%A7%D8%B3%D9%83%D8%A7%D9%84
http://ar.wikipedia.org/wiki/%D9%85%D8%AB%D9%84%D8%AB_%D8%A8%D8%A7%D8%B3%D9%83%D8%A7%D9%84
http://ar.wikipedia.org/wiki/%D8%AA%D9%83%D8%A7%D9%85%D9%84
http://ar.wikipedia.org/wiki/%D8%AA%D9%83%D8%A7%D9%85%D9%84
http://ar.wikipedia.org/wiki/%D9%85%D9%83%D8%B9%D8%A8_%D8%B9%D8%AF%D8%AF
http://ar.wikipedia.org/wiki/%D9%85%D9%83%D8%B9%D8%A8_%D8%B9%D8%AF%D8%AF
http://ar.wikipedia.org/wiki/%D9%85%D9%83%D8%B9%D8%A8_%D8%B9%D8%AF%D8%AF
http://ar.wikipedia.org/w/index.php?title=%D8%A7%D9%84%D8%B3%D9%85%D9%88%D8%A3%D9%84_%D8%A8%D9%86_%D9%8A%D8%AD%D9%8A%D9%89_%D8%A8%D9%86_%D8%B9%D8%A8%D8%A7%D8%B3&action=edit&redlink=1
http://ar.wikipedia.org/w/index.php?title=%D8%A7%D9%84%D8%B3%D9%85%D9%88%D8%A3%D9%84_%D8%A8%D9%86_%D9%8A%D8%AD%D9%8A%D9%89_%D8%A8%D9%86_%D8%B9%D8%A8%D8%A7%D8%B3&action=edit&redlink=1
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For 2012, the journal AMERICAN JOURNAL OF INFECTION CONTROL has an Impact Factor of 2.731.

This table shows the ranking of this journal in its subject categories based on Impact Factor.
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Category Box Plot U
For 2012, the journal AMERICAN JOURNAL OF INFECTION CONTROL has an Impact Factor of 2.731.

This is a box plot of the subject category or categories to which the journal has been assigned. It provides information about the distribution of journals based on Impact Factor values. It shows
median, 25th and 75th percentiles, and the extreme values of the distribution.
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For 2012, the jounal CONSTRUCTION AND BUILDING MATERIALS has an Impact Factor of 2,293

This table shows the ranking of this journal in its subject categones based on Impact Factor
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List 1: Questionable Publishers

Abhinav

A M Publishers

Academe Research Journals

Academia Publishing

Academia Scholarly Journals (ASJ)
Academic and Business Research Institute
Academic and Scientific Publishing
Academic Journals

Academic Journals and Research ACJAR

.Academic Journals, Inc
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(Academic Journals Online (AJO

.Academic Publications, Ltd

Academic Research Journals

Academic Research Publishing Agency

Academic Scholars Publishing House

Academic Sciences

Academic Star Publishing Company

Research Center & Academic World Education

AcademicDirect

(Industry Research Collaboration Center (AIRCC & Academy
Academy Journals

Academy of IRMBR International Research in Management and Business
Realities

Academy of Knowledge Process

(Academy of Science and Engineering (ASE

(Academy of Science and Social Science (ASSS

Academy Publish

Access International Journals

Ada Lovelace Publications

Advance Research Publications

Advanced Research Journals

(Advanced Science and Engineering Technology Institute (ASET
(Advancement and Development in Technology International (Aditi
AENSI

(African Research Review (AFRREV
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AgiAl Publishing House

Aizeon Publishers

Akademik Plus Publication

AkiNik Publications

(Scholarly Research Center (AASRC & American Academic
(American Association for Science and Technology (AASCIT
American Scientific Research Journals

American Society for Science and Engineering

American V-King Scientific Publishing

Annex Publishers

ANSINetwork

Antarctic Journals

Aperito Publications

Apex Journal

Apex Journals

Applied Science Innovations

Elevators Publishing House & Archers

ARPN Journals

Ashdin Publishing

Asian Academic Research Associates

(Asian Economic and Social Society (AESS

Asian Online Journals

Asian Research Consortium

(Association of Computer Electronics and Electrical Engineers(ACEEE

AstonJournals
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Atlas Publishing, LP

Austin Publishing Group

Australian International Academic Centre Pty. Ltd
Avens Publishing Group

Avestia Publishing

Avicena Publisher

Basic Research Journals

Bell Press

Bentham Open

Better Advances Press

Biohelikon

BioInfo Publications

BioIT international Journals

Biological and Chemical Publishing
BioMedSciDirect Publications

[Educational Institute [Link dead as of 2012-11-14 & Bioscience Research
Blue Ocean Research Journals

BluePen Journals

Bonfring

Bowen Publishing

(British Association of Academic Research (BAAR
British Journal

(Business Journalz (BJ

Business Perspectives

Canadian Center of Science and Education

Hre w556 siSall M) alall Canl 120



Development Center of Sciences and Cultures see & Canadian Research
CSCanada

.Canadian Science and Technology Press Inc

Cardiology Academic Press

Center for the Development and Dissemination of Knowledge
Center for Enhancing Knowledge (CEK), UK

Management Practice & The Center for Innovations in Business
Central Research Insight

(Centre For Info Bio Technology (CIBTech

Centre for Promoting Ideas

(RJ&Research Journalism (COES & Centre of Excellence for Scientific
(Centre of Promoting Research Excellence (CPRE

Cloud Journals

The Clute Institute

Columbia International Publishing

Comprehensive Research Journals

Computer Science Journals

CONFAB Journals

Congress Press

Contemporary Research Center (CRC), Australia

Cosmic Journals

CREST Journals

Crown Journals

CSCanada

Cyber Journals
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Design for Scientific Renaissance

(DISA Publication Group (DP Group

Discovery Publishing Group

David Publishing

Deccan Pharma Journals

DeNovo Scientific Publishing

Discourse Journals

DRUNPP Sarajevo (Society for Development of Teaching and Business
(H&Processes in New Net Environment in B

(Scientific Research (EIJASR & E-International Journals of Academic
(E-International Scientific Research Journal Consortium (E-ISRIC
e-journals

e3Journals

Ebioscholar

eCanadian Journals

Econjournals

Edorium Journals

EDUGAIT Press

EISRIC Journals (E-International Scientific Research Journal Consortium
eLearning Institute

ELVEDIT.COM

Elewa Bio Sciences

Elite Research Journals

Reviews & eJournals of Academic Research

Electronic Center for International Scientific Information
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Elmer Press

Elyns Publishing Group

Engineering and Technology Publishing
(Engineering Journals (Engg Journals Publications
Enliven Archive

Erudite Journals Limited

ESRSA Publication — Engineering and Science Research Support Academy
ETA Maths Journals

Euro Asia Research and Development Association
EuroJournals

European-American Journals

.ExcelingTech Publishing Company, Ltd

Far East Research Centre

Ficus Publishers

(Genexcellence Publication (G Publications

Global Advanced Research Journals

The Global Journals

(Global Journals, Inc. (US

Global Openaccess

Global Research Journals

Global Researchers Journals

Global Research Online

(Global Research Publishing (GRP

.Global Scientific, Inc

(Intellectual’s Association (GTIA & Global Technocrats
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GlobalOpenlournals.org

GlobalSkope Publishing Society

Green Earth Research Network

(Green Global Foundation (GGF

Greener Journals

Growing Science Publishing Company

Herald International Research Journals

Herbert Open Access Journals

Hikari Ltd

Horizon Research Publishing

(Human and Sciences Publications (HumanPub
(Human Resource Management Academic Research Society (HRMARS
IBIMA Publishing

[JRCM

iMedPub = Internet Medical Publishing

Impact Journals

(Indian Society for Education and Environment (ISEE
IndianResearchJournals.Com

Social Welfare & Indus Foundation for Education, Research
Infinity Press

Infonomics Society

Inforesights Publishing

(Ingenious Enterprises International (INGENIN
Innovare Academic Sciences

(Innovative Space of Scientific Research (ISSR Journals
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INREWI

Insight Knowledge

(Institute for Research and Development India (IRD
Institute of Advanced Scientific Research

(Institute of Doctors Engineers and Scientists (IDES
Information Technology & Institute of Electronic
Institute of Language and Communication Studies
(Institute of Research and Journals (IRAJ]

(Institute of Research Engineers and Doctors (IRED
Institute of Strategic and International Studies
InTech Open Access Publisher - Mirror site
Integrated Publishing Association

Integrated Science Publications

Intellect Journals

Intellectual Archive

Intercontinental Electronic Journals
Interdisciplinary Publications

Intermedcentral

Internationallournals.co.in

International Academic Journals

Economics & International Academy of Business
International Academy of Science, Engineering and
(Technology(International ASET

(International Academy of Science , Engineering and Technology(IASET

(The International Academy, Research and Industry Association (IARIA
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International Advances for Research

Technology & International Association for Engineering

International Association for Engineering and Management Education
((IAEME

International Association of Computer Science and Information Technology
((IACSIT Press

(Conferences (IAJC & International Association of Journals
(International Association of Scientific Innovation and Research(IASIR
Industry & International Association of Technology Education
International Center for Business Research

International Centre of Culture Inventory

International Conference on Computer Science and Engineering
(International Digital Organization for Scientific Information (IDOSI
International Educative Research Foundation And Publisher
International Foundation for Modern Education and Scientific Research
((INFOMESR

International Foundation for Research and Development

International House for Academic Scientific Research [Link dead as of
[2013-01-02

International Indexed Refereed Research Journal

(International Institute for Science, Technology and Education(IISTE
International Institute of Informatics and Systemics

Industrial Research & International Institute of Scientific

International Invention Journals

International Journal Publishers Group
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The International Journal Research Publications

Sciences & International Journals of Engineering

International Journals of Multidisciplinary Research Academy
(International Journals of Scientific Knowledge (I1JSK
(International Journals of Scientific Research (IJSR

International Network for Applied Sciences and Technology
Industrial Information & International Network for Scientific
(International Network for Natural Sciences (INNSPUB
(International Online Knowledge Services Provider (IOKSP
(International Organization of Scientific Research (IOSR
International Recognition Multidisciplinary Research Journals, Monthly
Publish

International Recognition Research Journals

International Research E-Journals

(International Research Journals (Lagos, Nigeria

(International Research Journals (Accra, Ghana

(International Research Organization of Computer Science (IROCS
International Scholars Journals

International Science Congress Association

International Scientific Academic Corporation

International Scientific Engineering and Research Publications
International Scientific Publications

(International Society for Zoological Research (ISZR
(International Society of Universal Research in Sciences (EyeSource

Internet Medical Publishing
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Internet Scientific Publications

Interscience Journals

Interscience Open Access Journals

iProbe Group

IROSSS) International Research Organization of Sciences and Social )
Sciences

ISISnet

(ISPACS (International Scientific Publications and Consulting Services
IRED International Journals

Ivy Union Publishing

JET Publishing

Journal Issues

Journal of Comprehensive Research

JournalsBank

JScholar Journals

JSciMed Central

Jyoti Academic Press

Kaleidoscope Journals

KEJA Publications

(Key Research Journals (KRJ

Kindi Publication

Knowledgebase Publishers

KnowledgesPublisher

(Knowledgia Scientific (formerly Knowledgia Review
KY Publications
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Luna International & Leena

Lifescience Global

(Literati Scientific and Publishers (Literati Publishers
Longbridge Publishing Company

Lorem Journals

Macrothink Institute

Meghana Pubilcations

(Research Consortium Global (MERC Global & Management Education
Management Journals

Marsland Press

Mary and Sam Research Academia

Maryland Institute of Research

Maxwell Scientific Organization

MASAUM Network

[Medical Science Journals [Link dead as of 2012-11-14
(Mediterranean Center of Social and Educational Research (MCSER
Medwell Journals

Mehta Press

Merit Research Journals

MNK Publication

Modern Scientific Press

Moksha Publishing House

(Muhammadon Centre for Research and Development (MCRD
Mustang Journals

(Narain Publishers Pvt. Ltd (NPPL
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(National Social Science Association (NSSA
Natural Sciences Publishing Corporation
Nauk Publication

Net Journals

New Ground Research Journals

New World Sciences Academy

(Nexus Academic Publishers (NAP
NobleResearch Publisher

Noto-are

Novus Scientia Journals

North Atlantic University Union

Nuclei Online

OA Publishing London

Oceanic Journals

OMICS Publishing Group

OneCentral Press

(Online Journals Management System (OJMS
Online Research Journals

(Open Access Science Research Publisher (OASRP
OpenAccessPub

(Open Research and Science Library (ORSlib
Open Research Network

Open Research Society

Open Science

ORIC Publications
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Publications Ozean

Pacesetter Online Publishers

Pak Publishing Group

PBS Journals

Peak Journals

Pelagia Research Library

Pharma Intelligence

Pharma Professional Services
Pharmaceutical Research Foundation
Pharmacognosy Network Worldwide
Pharmalnfo

PharmalnterScience Publishers
Photon Foundation

Pinnacle Journal Publication

Praise Worthy Prize

Prime Journals

Priyanka Research Journal Publication
Progressive Science Publications
Prudence Journals

[Purple Journals [Link dead as of 2013-10-19
Quazzy Journals

[S Publications [Link dead as of 2013-07-04 & R
Recent Science

RedFame Publishing

(Research and Reviews (An International Journals
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(Research Online Publishing (RonPub

Research Publish Journals

Research Publisher

Research WebPub

(RG Education Society (RG Journals of Scientific Research
(Rising Vision (RV

Ross Science Publishers

RS Publication

Sacha International Academic Journals

Sai Om Publications

(SAMANM Group of Research Publications (SGRP
SAVAP International

Savvy Science Publisher

[Scholar Journals [Link dead as of 2013-04-20
Scholar People

Scholar Science Journals

Scholarlink Resource Centre Limited

(Scholarly and Academic Research Journals (SARJ
Scholarly Journals

Scholars Research Library

(Scholars Academic and Scientific Publishers (SAS Publishers
ScholarsHub.net

Scholink

Sci Edit Publications

SciDoc Publishers
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Sciedu Press

Knowledge Publishing Corporation Limited & Science
Science Academy Publisher

Science Alert

Science and Education Centre of North America
Science and Education Publishing

Science and Engineering Publishing Company
(The Science and Information Organization (SAI
Science and Technology Publishing

Science Education Foundation

Science Instinct Publications

(Science Journal Publication (SJP

Science Park Journals

Science Publications

Science Publishing Group

Science Publishing Corporation

Science Record Journals

Science Target

Science Web Publishing

ScienceDomain International

ScienceHuf

.Scienpress Ltd

Academic Publishing & Scientific

Scientific and Academic Publication

Scientific Advances Publishers
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Scientific Journals

Scientific Journals International

Scientific Online Publishing

(Scientific Perspectives Publishing (Scipers
(Scientific Research Publishing (SCIRP
Scientific Viewers

Scigmoid

Sciknow

SciTechnol

ScottishGroup Education and Testing Services
Scribes Guild

Segment Journals

SETScholars

Seventh Sense Research Group Journals
Signpost e Journals

Silicon Valley Publishers

SPIRI The Global Research

SJournals

Sky Journals

(SmartPub (International Academy of Energy, Minerals and Materials
Society for Science and Nature

Society of Business Research

(Society of Engineering Science and Technology (SEST India
Sphinx Knowledge House

Spring Journals
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South Asian Academic Research Journals
Southern Cross Publishing Group

The Standard International Journals
Standard Research Journals

STM Journals

Stringer Open

Suryansh Publications

Swiss Journals

(Symbiosis (Symbiosis Online Publishing
Synergy Publishers

S Journal PUblications&T

Technical Journals Online

Technopark Publications

Textroad Journals

Thavan E ACT International Journals

TI Journals

Time Journals

Tomas Publishing

Topclass Global Journals

Trade Science, Inc

(Trans Stellar (Transstellar

Transaction Series on Engineering Sciences and Technologies
(Transnational Research Journals (formerly Universal Research Journals
[TSPublications [Link dead as of 2013-08-23

U.S. Science Press
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Unique Research Journals

(Universal Association of Computer and Electronics Engineers(UACEE
(Universal Association of Mechanical and Aeronautical Engineers(UAMAE
Universal Research Publications

Valleys International

VBRI Press

Whites Science Journals

Victorquest Publications

Watch Plus

We-Together to Save Yourself Society

Wilolud Journals

Wireilla Scientific Publications

Applied Sciences (WAJBAS & World Academic Journal of Business
[Publishing) [Publisher

World Academic Publishing

World Academic Union

World Academy of Research and Publication

(World Academy of Science, Engineering and Technology (WASET
/http://www.wassco.org :World Business Institute Also here
(World Journal of Publisher (WJP

World Open Access Journals

World Scholars

World Science Publisher

(World Science Research Journals (WSR Journals

(World Scientific and Engineering Academy and Society (WSEAS
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World Standard Organization
Wudpecker Research Journals

Wyno Academic Journals
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List 2: Questionable Standalone Journals

.This year’s list contains 303 titles; last year’s had 126

Academic Exchange Quarterly

Academicus International Scientific Journal

(Academy of Contemporary Research Journal (AOCRJ

(Acta de Gerencia Ciencia (CAGENA

Advances in Forestry Letter

(Al Ameen Journal of Medical Sciences (AJMS

American Journal of Advanced Drug Delivery

(American Journal of Advances in Medical Science (ARNACA
American Journal of Engineering Research

(American Journal of Pharmacy and Health Research (AJPHR
(American Journal of PharmTech Research (AJPTR

American Journal of Phytomedicine and Clinical Therapeutics
American Journal of Social issues and Humanities

American Research Journal

& Anglisticum: International Journal of Literature, Linguistics
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Interdisciplinary Studies

Archives Des Sciences Journal

Archives of Pharmacy Practice

ARNACA American Journal of Advances in Medical Science

Asian Journal of Biomedical and Pharmaceutical Sciences

Asian Journal of Health and Medical Sciences

Asian Journal of Humanities and Social Sciences

(Asian Journal of Business and Management Sciences (AJBMS
Asian Journal of Pharmaceutical and Health Sciences

Asian Journal of Pharmacy and Life Science

(Asian Journal of Pharmaceutical Research and Health Care (AJPRHC
Australasian Journal of Herpetology

Australian Journal of Basic and Applied Sciences

(Australian Journal of Business and Management Research (AJBMR
Ayupharm: International Journal of Ayurveda and Allied Sciences
The Bioscan

Bioresearch Bulletin

Bioscience Discovery

(Biosciences, Biotechnology Research Asia (BBRA

British Biomedical Bulletin

British Journal of Economics, Finance and Management Sciences
British Journal of Science

Applications & Bulletin of Mathematical Sciences

Bulletin of Pharmaceutical Research

Bulletin of Society for Mathematical Services and Standards
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Calodema

Canadian Chemical Transactions

Case Studies Journals

Chemical Science Transactions

Computer Science Chronicle

Computer Science Journal

The Criterion: An International Journal in English

Current Biotica

Current Discovery

(Current Trends in Technology and Sciences (CTTS
Direct Research Journals

E-Library Science Research Journal

.ExcelingTech Publishing Company, Ltd

(Elixir International Journal (formerly Elixir Online Journal
FOREX Technical Journal Library

Frontiers in Aerospace Engineering

Galaxy: International Multidisciplinary Research Journal
Global Journal of Management Science and Technology
Global Journal of Medicine and Public Health

Golden Research Thoughts

Indian Journal of Applied-Basic Medical Sciences

(Indian Journal of Pharmaceutical and Biological Research (IJPBR
Indian Journal of Research Anvikshiki

(Indian Journal of Research in Pharmacy and Biotechnology (IJRPB

(Indian Journal of Scientific Research (IJSR
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Indian Streams Research Journal

Indo American Journal of Pharmaceutical Research

Indo-Global Journal of Pharmaceutical Sciences

(Innovations in Pharmaceuticals and Pharmacotherapy (IPP
Interdisciplinary Journal of Contemporary Research in Business
(Interdisciplinary Journal of Research in Business (IDJRB
(International Ayurvedic Medical Journal (IAM]

(The International Asian Research Journal (TIAR]J

International Design Journal

(The International Interdisciplinary Journal of Education (IIJE
International Journal of Advanced Engineering Applications
International Journal of Advanced Research

International Journal of Advanced Research in Computer and
(Communication Engineering (IJARCCE

International Journal of Advanced Research in Computer Science and
(Electronics Engineering (IJARCSEE

International Journal of Advanced Research in Computer Science and
(Software Engineering (IJARCSSE

& International Journal of Advanced Research in Computer Science
(Technology (IJARCST

International Journal of Advanced Research in Electrical, Electronics and
(Instrumentation Engineering (IJAREEIE

International Journal of Advanced Technology and Engineering Research
((IJATER

International Journal of Advancements in Mechanical and Aeronautical
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Engineering

(Technology(IJOART & International Journal of Advancements in Research
(Technology(IJAET & International Journal of Advances in Engineering
(International Journal of Advances in Power Systems (IJAPS
(International Journal of Agriculture and Crop Sciences (IJACS
Development & International Journal of Agricultural Management

Plant Production & International Journal of Agronomy

International Journal of Applied Biology and Pharmaceutical Technology
((1JABPT

English Literature & International Journal of Applied Linguistics

(Studies (iJARS & International Journal of Applied Research

(Studies (iJARS & International Journal of Applied Research
(International Journal of Applied Sciences and Biotechnology(IJASBT
International Journal of Artificial Intelligence and Mechatronics
International Journal of Ayurveda and Pharma Research

(International Journal of Bio (IJOBIO

International Journal of Biomedical Science

International Journal of Business and Commerce

International Journal of Bussiness and Management Invention
International Journal of Business and Social Research

(International Journal of Chemical and Pharmaceutical Sciences(IJCPS
International Journal of Communication Networks and Information Security
((TJCNIS

International Journal of Computational Engineering Research

(Electronics Research (IJCER & International Journal of Computer
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(International Journal of Computer and Information Technology(IJCIT
International Journal of Computer Applications

International Journal of Computer Application and Engineering Technology
((1JCAET

International Journal of Computer Applications in Engineering Sciences
((1JCAES

International Journal of Computer Science and Business Informatics
International Journal of Computer Science and Information Security
(International Journal of Computer Science and Network (IJCSN
(International Journal of Computer Science and Network Security(IJCSNS
(International Journal of Computer Science Engineering (IJCSE
International Journal of Computer Science Issues

International Journal of Current Microbiology and Applied Sciences
International Journal of Current Research

(International Journal of Current Research and Academic Review(IJCRAR
International Journal of Current Research and Review

International Journal of Current Science

(International Journal of Development and Sustainability (IJDS
International Journal of Development Research

(International Journal of Drug Development and Research (IJDDR
International Journal of E-Computer Science Evolution

International Journal of Economics and Research

The International Journal of Educational and Psychological Assessment
International Journal of Electrochemical Science

(International Journal of Electronics and Computer Research (IJECR
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International Journal of Electronics Communication and Computer
Engineering

International Journal of Electronics Communication and Computer
(Technology (IJECCT

(International Journal of Emerging Sciences (I1JES

International Journal of Emerging Technology and Advanced Engineering
Technology & International Journal of Energy

(International Journal of Engineering and Advanced Technology(IJEAT
International Journal of Engineering and Applied Sciences
(International Journal of Engineering and Computer Science (IJECS
(International Journal of Engineering and Innovative Technology(IJEIT
(International Journal of Engineering and Management Research(IJEMR
The IJES: The International Journal of Engineering and Science
(International Journal of Engineering and Science Invention (IJESI
International Journal of Engineering Inventions

International Journal of Engineering Research

International Journal of Engineering Research and Applications
(International Journal of Engineering Research and Development(IJERD
Technology & International Journal of Engineering Research and Science
((TJERST

Advanced Technology & International Journal of Engineering Science
International Journal of Engineering Science and Innovative Technology
((LJESIT

International Journal of Engineering, Science and Technology

Research Technology & International Journal of Engineering Sciences
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((LJESRT

International Journal of English and Education

(Translation Studies (IJ-ELTS & International Journal of English Language
International Journal of Farming and Allied Sciences

Applied Sciences & International Journal of Fundamental

International Journal of Governance

International Journal of Health Research

International Journal of Health Sciences and Research

(International Journal of Humanities and Social Science Invention (IJHSSI
International Journal of Humanities, Engineering and Pharmaceutical
Sciences

International Journal of Information and Communication Research
International Journal of Information and Communication Technology
Research

Business Management & International Journal of Information Technology
Computer Science & International Journal of Information Technology
((1JITCS

International Journal of Innovative Ideas

International Journal of Innovative Research and Development
International Journal of Innovative Research and Studies

International Journal of Innovative Technology and Exploring Engineering
((IJITEE

(International Journal of Inventions in Pharmaceutical Sciences(IJIPS
International Journal of Language Learning and Applied Linguistics World

International Journal of Latest Research in Engineering and Computing
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((IJLREC

International Journal of Life science and Pharma Research
International Journal of Life Sciences Biotechnology and Pharma Research
((IJLBPR

The International Journal of Management

(International Journal of Management and Business Studies (IJMBS
International Journal of Management, Economics and Social Sciences
((IJMESS

International Journal of Management Research and Business Strategy
((IJMRBS

International Journal of Management Sciences and Business Research
((IJMSBR

Science & International Journal of Mathematical Research
(International Journal of Mathematics and Soft Computing (IJMSC
(International Journal of Medical Science and Public Health (IJMSPH
(International Journal of Medical Sciences and Health Care (IJMSHC
(Health Sciences(IJMRHS & International Journal of Medical Research
International Journal of Medicine and Biomedical Research
International Journal of Medicine and Biosciences

International Journal of Medicobiologial Research

(International Journal of Modern Engineering Research (IJMER
International Journal of Novel Drug Delivery Technology
(International Journal of Pharma and Bio Sciences (IJPBS

(Research Science (IJPRS Journal & International Journal of Pharmaceutical

International Journal of Pharmaceutical and Biomedical Research
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International Journal of Pharmaceutical and Phytopharmacological
(Research (elJPPR

(International Journal of Pharmaceutical Research and Development(IJPRD
(International Journal of Pharmaceutical Science Invention (IJPSI
International Journal of Pharmaceutical Sciences and Drug Research
(International Journal of Pharmaceutical Sciences and Research(IJPSR
International Journal of Pharmacy

(International Journal of Pharmacy and Technology (IJPT

International Journal of Plant, Animal and Environmental Sciences
International Journal of Power Electronics Engineering

International Journal of Recent Scientific Research

(International Journal of Recent Technology and Engineering (IJRTE
Electronics & International Journal of Recent Trends in Electrical
(Engineering (IJRTE

International Journal of Research and Innovation in Computer Engineering
((TJRICE

(International Journal of Research Development (IJORD

International Journal of Research in Aeronautical and Mechanical
(Engineering (IJRAME

International Journal of Research in Ayurveda and Pharmacy

International Journal of Research in Computer Science

International Journal of Research in Computer Technology

International Journal of Research in Engineering and Advanced Technology
((1JREAT

(International Journal of Research in Engineering and Technology(IJRET
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International Journal of Research in Medical and Dental Sciences
International Journal of Reviews in Computing

(International Journal of Science and Advanced Technology (IJSAT
International Journal of Science and Technology

(International Journal of Science Commerce and Humanities (IJSCH
International Journal of Science Innovations and Discoveries
(International Journal of Sciences (IJSciences

Technology Research & International Journal of Scientific
(International Journal of Scientific and Engineering Research (IJSER
(International Journal of Scientific and Research Publications (IJSRP
International Journal of Scientific Engineering and Technology
International Journal of Scientific Research and Application (IJSRA
(Publishing

International Journal of Scientific Research in Education

(The International Journal of Social Sciences (TIJOSS

International Journal of Soft Computing and Engineering
(International Journal of Sport Studies (1JSS

(International Journal of Technical Research and Applications (IJTRA
International Journal of Trends in Economics Management and Technology
((IJTEMT

(International Journal of Universal Pharmacy and Bio Sciences(IJUPBS
International Journal on Recent and Innovation Trends in Computing and
(Communication (IJRITCC

(International Refereed Journal of Engineering and Science (IRJES

(International Research Journal of Applied and Basic Sciences(IRJABS
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International Research Journal of Applied Finance

International Research Journal of Pharmaceutical and Applied Sciences
((IRJPAS

International Researchers

(Journal der Pharmazie Forschung (RAPSR

Journal of Advances in Internal Medicine

(Journal of American Physicians and Surgeons (JPANDS

(Journal of Animal and Plant Sciences (Nairobi, Kenya

Journal of Applied Pharmacy

Journal of Applied Pharmaceutical Science

[Journal of Basic and Clinical Pharmacy [Link dead as of 2013-05-06
Journal of Behavioral Sciences in Asia

Journal of Bio Innovation

Journal of Business Management and Applied Economics

Journal of Business Research (Isletme Arastirmalari Dergisi)0
Journal of Chemical and Pharmaceutical Sciences

Journal of Computing

Journal of Coastal Life Medicine

Journal of Cosmology

Journal of Current Pharma Research

Journal of Emerging Trends in Computing and Information Sciences
(Journal of ELT and Applied Linguistics (JELTAL

Journal of Environmental Hydrology

(Journal of Global Research in Computer Science (JGRCS

(Journal of International Academic Research for Multidisciplinary(JIARM
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Journal of International Management Studies

Journal of Knowledge Management, Economics and Information
Technology

(Journal of Medical Research and Practice (JMRP

(Journal of Pharmaceutical and Biomedical Sciences (JPBMS
Journal of Science Editing

Journal of Scientific Theory and Methods

Kashmir Economic Review

The Macrotheme Review

(Mathematical and Computational Applications (MCA

Modern Behavioral Science

(The Modern Journal of Applied Linguistics (MJAL

National Journal of Basic Medical Sciences

National Journal of Medical and Dental Research

Open Veterinary Journal

Oriental Journal of Computer Science and Technology
People’s Journal of Scientific Research

(The Pharma Research (Journal

Pharmacologia

(PharmacologyOnline (PhOL

PHARMANEST: An International Journal of Advances in Pharmaceutical
Sciences

Plant Digest

Reef Resources Assessment and Management Technical Paper

Research Directions: International Multidisciplinary Research Journal
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(Research Directions Journal

Research in Biotechnology

Research Inventy: International Journal of Engineering and Science
Research Journal of Pharmaceutical, Biological and Chemical Sciences
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Commerce & Researchers World — Journal of Arts Science

Review of Research

Reviews of Progress

Romanian Biotechnological Letters

Science International

Science Park

Science Research Reporter

Science Reuters

Scientific World
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South Asian Journal of Mathematics

(Tactful Management Research Journal (TMRJ
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Universal Journal of Computer Science and Engineering Technology
((UniCSE

(Universal Journal of Pharmacy (UJP Online

Weekly Science International Research Journal

World Applied Sciences Journal

(World Journal of Pharmaceutical Research (WJPR
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(World Journal of Pharmacy and Pharmaceutical Sciences (WJPPS

(World Journal of Science and Technology (WIST
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APPENDIXVII

Recommended Unit Symbols, Sl Prefixes, and Abbreviations

A. Recommended Unit Symbols TABLE |
. . L. SIPREFIXES
The following standards provide the recommended abbreviations;
symbols, and units for IEEE publications. Multiple Prefix Symbol
4
IEEE Std 100-1996  IEEE Standard Dictionary of Electrical and 10 yotta Y
. ) e 10 zetta V4
Electronic Terms, Sixth Edition 10® exa E
IEEE Std 260.1-1993 American National Standard Letter Symbols 5
) . 1¢ peta P
for Units of Measurement (Sl Units, 2
; 10 tera T
Customary Inch-Pound Units, and ;
: . 10 giga G
Certain Other Units) 16 meaa M
IEEE Std 280-1985 American National Standard for Mathe- 16 kilog K
matmatical Signs and Symbols for Use
X . . 10 hecto h
in Physical Sciences and Technology 10 deka da
IEEE Std 280-1985 |IEEE Standard Letter Symbols for 5 .
o . . . 10 deci d
(R1997) Quantities Used in Electrical Science 102 centi c
and Electrical Engineering 10° milli m
IEEE Std 315-1975 IEEE Graphic Symbols foe Electrical and 6 .
. . . 10 micro M
(R1993) Electronics Diagrams (Including 9
h . 10 nano n
Reference Designation Letters) 1012 ico
(Includes supplement 315A-1986, R1993) 10t femto ?
SI1 10-1997 (IEEE/ASTM) Standard for Use of the 18
. . 10 atto a
International System of Units (SI) — 21
: 10 zepto z
The Modern Metric System oa
10 yocto \

The above standards are all available from IEEE, 445 Hoes Lane, P Q. .

Box 1331, Piscataway, NJ 08855-1331 USA, Teteye +1-800-678- £ Recommended SI Prefixes

IEEE. Some symbols from these standards are given in Table Il of Prefixes indicating decimal multiples or submultiples of units a
part C of this appendix. Their form is the same for both singular artieir symbols are given in Table I. Compound prefixes, such
plural usages, and period is not used in their abbreviations. THaicromicro” for “pico” and “kilomega” for “giga” are discouraged.
distinction between the use of upper-case and lower-case letters shotl!d Recommended Abbreviations
be carefully observed.

Wh d unitis f d by th ltilicati ft In general, most abbreviations of technical terms are capitaliz
€n a compound unitIs tormed by the muiliplication oTtWo Ol yhare are notable exceptions such as ac, dc, and rms. In adc

more units, its symbol consists of the symbols of the separate unitS e unit symbols, Table Il lists many common technic

joined by a raised dot, for example, W for newton meter. When a abbreviations in their standard IEEE editorial forms. Notepbabds

comt[))olund u.nli IS Iotrhmed by thte d|V|sk|)or|1 of.?hne unit bytargjott)her, :t re not usednd the abbreviation is the same regardless of whethe
Symbol consists otIne separate Symbols either separated by SOllEsey a5 a noun or an adjective. An abbreviation that is new ot

(slant) or multiplied using negative powers; for example, either m/s (Henerally accepted should be defined when first used. In abbreviat

<1
m - s* for meters per second. b . ; o o
P involving a person’s name, always capitalize the initial for the perso

name.
TABLE Il
ABBREVIATIONS AND LETTERSYMBOLS FORUNITS
Unit or Term Abbreviation Unit or Term Abbreviation
alternating current ac baud Bd
American wire gauge AWG beat-frequency oscillator BFO
ampere A binary coded decimal BCD
ampere hour Ah bit b
ampere turn A British thermal unit Btu
amplitude modulation AM calorie cal
antilogarithm antilog candela cd
audio frequency AF candela per square foot td/ft
automatic frequency control AFC candela per square meter 2cd/m
automatic gain control AGC cathode-ray oscilloscope CRO
automatic volume control AVC cathode-ray tube CRT
average avg centimeter cm
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TABLE Il
(continued)

Unit or Term Abbreviation Unit or Term Abbreviation
circular mil cmil kilojoule kJ
continuous wave Ccw kilometer km
coulomb C kilometer per hour km/h
cubic centimeter cfn kilovar kvar
cubic foot per minute ft /min kilovolt kv
cubic meter m kilovoltampere kVA
cubic meter per second m/s kilowatt kw
decibel dB kilowatthour kWh
degree Celsius °C lambert L
degree Fahrenheit °F liter L
degree (plane angle) °. liter per second L/s
degree Rankine °R logarithm log
degree (temperature interval or difference) deg logarithm, natural In
diameter diam low frequency LF
direct current dc lumen Im
electromagnetic compatibility EMC lumen per square foot Frn/ft
electromagnetic unit EMU lumen per square meter fm/m
electromotive force EMF lumen per watt Im/W
electronic data processing EDP lumen second -dm
electronvolt eV lux Ix
electrostatic unit ESU magnetohydrodynamics MHD
extra-high voltage EHV magnetomotive force MMF
extremely high frequency EHF medium frequency MF
extremely low frequency ELF megaelectronvolt MeV
farad F megahertz MHZ
field-effect transistor FET megavolt MV
foot ft megawatt MW
foot per minute ft/min megohm o
foot per second ft/s metal-oxide semiconductor MOS
foot pound-force ft Ibf meter m
frequency modulation FM meter-kilogram-second MKS
gallon gal microampere HA
gallon per minute gal/min microfarad pF
gauss G microgrm Mg
gigaelectronvolt GeV microhenry pH
gigahertz GHz micrometer pm
gram g micromho pQt
henry H microsecond ps
hertz Hz microwatt pw
high voltage HV mile per hour mi/h
hour h mile (statute) mi
inch in milliampere mA
inch per second in/s milligram mg
inductance-capacitance LC millihenry mH
inertia kg- m?or Ib - ft? milliliter ml
infrared IR millimeter mm
inside diameter ID millisecond ms
intermediate frequency IF millivolt mvV
joule J milliwatt mw
joule per degree J/deg minute (plane angle) .
kelvin K minute (time) min
kiloelectronvolt keV nanofarad nF
kilogram kg nanometer nm
kilohertz kHz nanosecond ns
kilohm kQ nanowatt nwW



Almustafa
Typewritten text
155


TABLE Il
(continued)

Unit or Term Abbreviation Unit or Term Abbreviation
neper Np short wave SW
newton N siemens S
newton meter Nm signal-to-noise ratio SNR
newton per square meter Nm silicon controlled rectifier SCR
ohm Q square foot ft
ounce (avoirdupois) 0z square inch Zin
per unit pu square meter ’m
phase modulation PM square yard 2yd
picoampere pA standing-wave ratio SWR
picofarad pF television interference TVI
picosecond ps tesla T
picowatt pwW thousand circular mils kemil
pound Ib transverse electric TE
poundal pdl transverse electromagnetic TEM
pound-force Ibf transverse magnetic ™
pound-force foot Ibf ft traveling-wave tube TWT
pound-force per square inch Ibfin vacuum-tube voltmeter VTVM
pound per square inch§ Ibfin var var
power factor PF variable-frequency oscillator VFO
radian rad very high frequency VHF
radio frequency RF volt \%
radio-frequency interference RFI voltage controlled oscillator VCO
resistance-capacitance RC voltage standing-wave ratio VSWR
resistance-inductance-capacitance RLC voltampere VA
revolution per minute r/min watt W
revolution per second r/s watthour Wh
roentgen R watt per steradian W/sr
root-mean-square rms watt per steradian square meter WRH(sr
second (plane angle) ” weber Wb
second (time) S yard yd

§ Although the use of the abbreviation psi is common, it is not recommended. See pound-force per square inch.
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Prefix Symbol Represents

yotta Y 10>
zetta 10
exa E 101
peta P 10%
tera T 101
giga G 10°

mega M 108

kilo k 103

hecto h* 102

deka da* 10°

deci d* 10
centi c* 102
mill m 103
micro 1 104
nano n 107
pico p 10-12
femto f 105
atto a -
zepto z 102
yocto y 10
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Prefix Symbol Represents Prefix Symbol Represents
yotta b 4 102 yotta b 4 102
zetta Z 10 zetta ¥ 10
exa E 10 exa E 101
peta P 10% peta =] 10"
tera il 1012 tera T 101
giga G 10° giga G 10°
mega M 108 mega M 108
kilo k 103 kilo k 103
hecto h* 102 hecto h* 102
deka da* 101 deka da* 101
deci d* 107 deci d* 107
centi c" 102 centi e 102
milli m 103 milli m 103
micro u 105 micro u 10
nano n 10° nano n 10°
pico p 102 pico p 102
femto f 105 femto f 1015
atto a 1018 atto a 1018
zepto 7 4 102 zepto z 102
yocto y 102 yocto y 10
D
Prefix Symbol Represents Prefix Symbol Represents
yotta ¥ 102 yotta ¥ 10
zetta Z 102 zetta Z 102
exa E 10% exa E 101
peta P 10" peta P 10"
tera i 1012 tera T 102
giga G 10¢ giga G 10¢°
mega M 108 mega M 108
kilo k 103 kilo k 103
hecto h* 102 hecto h* 102
deka da* 101 deka da* 10°
deci d* 107 deci d* 10+
centi " 102 centi ' 102
milli m 103 milli m 103
micro u 104 micro u 104
nano n 10° nano n 102
pico p 1012 pico p 1012
femto f 1015 femto f 101
atto a 108 atto a 10
zepto z 10 zepto z 102
yocto y 102 yocto y 10
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S| QUICK REFERENCE GUIDE:
International System of Units (SI)
The Modernized Metric System *
UNITS

The International System of Units (SI) is based on seven fundamental (base) units:

Base Units
Quantity Name Symbol
length metre m
mass kilogram kg
time second s
electric current ampere A
thermodynamic temperature kelvin K
amount of substance mole mol
luminous intensity candela cd

and a number of derived units which are combinations of base units and which may have special
names and symbols:

Examples of Derived Units

Quantity Expression Name Symbol
acceleration
angular rad/s?
linear m/s?
angle
plane dimensionless radian rad
solid dimensionless steradian sr
area m?
Celsius temperature K degree Celsius °C
density
heat flux W/m?
mass kg/m3
current Al/m?
energy, enthalpy
work, heat N-m joule J
specific J/kg
entropy
heat capacity J/IK
specific J/ (kg-K)
flow, mass kg/s
flow, volume md/s
force kg-m/s? newton N
frequency
periodic 1/s hertz Hz
rotating rev/s
inductance Whb/A henry H
magnetic flux V-s weber Wb
mass flow kg/s
moment of a force N-m
potential,electric W/A volt \%
power, radiant flux Jis watt W
pressure, stress N/m? pascal Pa
resistance, electric VIA ohm Q
thermal conductivity W/ (m-K)
velocity
angular rad/s
linear m/s
viscosity
dynamic (absolute)(u) Pa-s
kinematic (v) m?/s
volume m?3
volume, specific mé/ kg

*For complete information sdEEE/ASTM SI-10.
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S| QUICK REFERENCE GUIDE

SYMBOLS

Symbol Name Quantity Formula
A ampere electric current base unit
Bq becquerel activity (of a radio nuclide) 1/s

C coulomb electric charge A-s

°C degree Celsius temperature interval °C=K

cd candela luminous intensity base unit
F farad electric capacitance ClVv

Gy gray absorbed dose J/kg

g gram mass kg/1000
H henry inductance Wh/A

Hz hertz frequency 1/s

ha hectare* area 10 000 m?
J joule energy, work, heat N-m

K kelvin temperature base unit
kg kilogram mass base unit
L litre volume m3/1000
Im lumen luminous flux cd-sr

Ix lux illuminance Im/m?

m metre length base unit
mol mole amount of substance base unit
N newton force kg-m/s?

Q ohm electric resistance VIA

Pa pascal pressure, stress N/m?

rad radian plane angle m/m (dimensionless)
S siemens electric conductance AlV

Sv sievert dose equivalent J/ kg

S second time base unit
sr steradian solid angle m?/m? (dimensionless)
T tesla magnetic flux density Wb/m?

t tonne, metric ton mass 1000 kg; Mg
\% volt electric potential W/A

W watt power, radiant flux Jis

Wb weber magnetic flux V-s

*allowed with Sl

Use of Symbols Exception No space is left between the numerical value
The correct use of symbols is important because an incorrect sym- and symbol for degree of plane angle.
bol may change the meaning of a quantity. Some S| symbols are Examples 73°, not 73°

listed in the Symbol table. ) Note: Symbol for for coulomb is C; for degree Celsius s
S| has no abbreviations—only symbols. Therefore, no periods

follow a symbol except at the end of a sentence.
Examples A, notamp; snotsec; SinotS.1.

Do not mix symbols and names in the same expression.

Examples radians per second or rad/s
not radians/second; not radians/s
m/s or metres per second,
not metres/secondjotmetres/s
J/kg or joules per kilogram,
not joules/kilogramnot joules/kg

Symbols appear in lower case unless the unit name has been taken
from a proper name. In this case the first letter of the symbol is
capitalized.

Examples m, metre; Pa, pascal; W, watt

Exception L, litre Symbol for product—use the raised de} (

Symbols and prefixes are printed in upright (roman) type regard-  Examples N-m; mPas; W/(n?-K)

less of the type style in surrounding text. . )
ype sty 9 Symbol for quotient—use one of the following forms:

Example . . .a distance of73 kmbetween . . m .
Examples m/s or'g or use negative exponent

Unit symbols are the same whether singular or plural.
Examples 1 mm, 100 mm; 1 kg, 65 kg

Note: Use only one solidus (/) per expression and parentheses to
avoid any ambiguity.

Do not use modifying terms such as electrical, alternating
current, etc.

Examples kPa (gage); MW (e); V (ac)

Leave a space between the value and the symbol.

Examples 115 W,not115W; 0.75 Lnot0.75L
88°C, not 88C or 88 C
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PREFIXES

S| QUICK REFERENCE GUIDE

Exponential Powers An exponent attached to a symbol containing
a prefix indicates that the multiple (of the unit with its prefix) is

Most prefixes indicate orders of magnitude in steps of 1000 anthised to the power of 10 expressed by the exponent.

provide a convenient way to express large and small numbers and to
eliminate nonsignificant digits and leading zeros in decimal fractions.

Examples 64 000 watts is the same as 64 kilowatts*
0.057 metre is the same as 57 millimetres

16 000 metres is the same as 16 kilometres*

*except for intended accuracy

Prefix Symbol Represents

yotta Y 102+
zetta z 10%
exa E 10
peta P 10
tera T 10%2
giga G 10°

mega M 108

kilo k 103

hecto h* 102

deka da* 10t

deci d* 101
centi c* 102
milli m 10°®
micro 1] 106
nano n 10°
pico p 102
femto f 1015
atto a 108
zepto z 102t
yocto y 102

Examples 1 mn? = (10° m)® = 10° m?®
1ns'=(10°s)yt=10¢ s?*
1 mn¥/s = (10° my/s = 10° m?/s

NUMBERS

International practice separates the digits of large numbers into
groups of three, counting from the decimal to the left and to the
right, and inserts a space to separate the groups. In numbers of four
digits, the space is not necessary except for uniformity in tables.

Examples 6.358 568; 85 365; 51 845 953; 88 000;
0.246 113 562; 7 258

Small Numbers.When writing numbers less than one, always put
a zero before the decimal marker.
Example 0.046

Decimal Marker. The recommended decimal marker is a dot on
the line (period). (In some countries, a comma is used as the
decimal marker.)

Becauséillion means a million million in most countries but a
thousand million in the United States, avoid using billion in
technical writing.

To realize the full benefit of the prefixes when expressing a quan-
tity by numerical value, choose a prefix so that the number lies be-
tween 0.1 and 1000. For simplicity, give preference to prefixes rep-

resenting 1000 raised to an integral power (um, mm, km).

*Exceptions

In expressing area and volume, the prefixes hecto, deka,

deci, and centi may by required; for example, cubic

decimetre (L), square hectometre (hectare), cubic

centimetre.
Tables of values of the same quantity.
Comparison of values.

For certain quantities in particular applications. For example
the millimetre is used for linear dimensions in architectural
and engineering drawings even when the values lie far

DO’S AND DON'TS

The units in the international system of units are called SI units—
not Metric Units anchot SI Metric Units.

Non-Sl units in the US are called Inch-Pound units (I-P unite)t—
conventional unitsjot U.S. customary unitsiot English units, and
not Imperial units.)

Treat all spelled out names as nouns. Therefore, do not capitalize
the first letter of a unit except at the beginning of a sentence or in

‘capitalized material such as a title.

Examples watt; pascal; ampere; volt; newton; kelvin

outside the range of 0.1 mm to 1000 mm; the centimetre is ~ Exception Always capitalize the first letter of Celsius.

usually used for anatomical measurements and clothing Do not begin a sentence with a unit symbol—either rearrange the

sizes.

words or write the unit name in full.

Compound units.A compound unit is a derived unit expressed with Use plurals for spelled out words when required by the rules of
two or more units. The prefix is attached to a unit in the numeratobrammar

Examples V/m notmV/mm
MJ/kgnot kJ/g

Compound prefixesformed by a combination of two or more pre-

fixes are not used. Use only one prefix.

Examples 2 nmnot2 nmum
6 n¥ not 6 kL
6 MPanot 6 kkPa

Examples metre—metres; henry—henries;
kilogram—kilograms; kelvin—kelvins
Irregular:  hertz—hertz; lux—Iux; siemens—siemens

Do not put a space or hyphen between the prefix and unit name.

Examples kilometrenotkilo metre or kilo-metre;
milliwatt not milli watt or milli-watt
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When a prefix ends with a vowel and the unit name begins with guitiply By To Obtain
vowel, retain and pronounce both vowels. ft-Ib, (work) 1.36 J
Example: kiloampere ft-Ib,/Ib (specific energy) 2.99 J/kg
Exceptionshectare; kilohm; megohm ft-Ib;/min (power) 0.0226 w
gallon, US (*231 in3) 3.785 L
When compound units are formed by multiplication, leave a spacgph 1.05 mL/s
between units that are multiplied. gpm 0.0631 L/s
gpm/ft? 0.6791 L/(s-m?)
Examples: newton metrenot newton-metre; gr/gal 17.1 g/md
volt amperenot volt-ampere horsepower (550 ft-Ib/s) 0.746 kw
inch *25.4 mm
Use the modifier squared or cubed after the unit name. in of mercury (60°F) 3.377 kPa
Example: metre per second squared n lci)fwater (60°F) 243'8 Pa
Exception: For area or volume the modifier may be placed :22 ¢ (torgue or moment) éils Qr':;m
before the units. in® (volume) 16.4 mL
Example: square millimetre; cubic metre in® (section modulus) 16 400 mm?
- ' 4
When compound units are formed by division, use the weraot ::\mﬁectlon moment) 3_1267300 2715
a solidus (/). kwh *3.60 MJ
Examples: metre per secondpt metre/second; watt per :fipf in? (ksi) ?68(?51 MPa
itre . m
square metrajot watt/square meter micron (um) of mercury (60°F) 133 mPa
Do not use modifying terms such as electrical, alternating currentil (0.001 in.) *25.4 Hm
etc. after the symbol. mile . 1.61 km
mile, nautical 1.85 km
Examples: kPa (gage); MW (e); V (ac) mph 1.61 km/h
mph 0.447 m/s
millibar *0.100 kPa
mm of mercury (60°F) 0.133 kPa
mm of water (60°F) 9.80 Pa
SELECTED CONVERSION FACTORS ounce (mass, avoirdupois) 28.35 g
CAUTION:These conversion values are rounded to three or four significanggzgg giorlfiz olthSh)rust) (2)'92;8 mL
figures, which is sufficiently accurate for most applications. When makingﬁ] qui d . I 7 49 Kka/m?
conversions, remember that a converted value is no more precise than ce (a_v0|r upois) per gallon : g/m
original value. Round off the final value to the same number of significanf"nt (liquid, US) 473 mL
figures as those in the original value. See ANSI Sl 10 for additional converpﬁ)un;'mass) 0.4536 kg
sions with more significant figures. Ib,, (mass) 4536 9
- - Ib; (force or thrust) 4.45 N
Multiply By To Obtain Ib,, /ft (uniform load) 1.49 kg/m
acre 0.4047 ha Ib,, /(ft-h) (dynamic viscosity, 1) 0.413 mPa-s
atmosphere, standard *101.325 kPa Ib,, /(ft-s) (dynamic viscosity, 1) 1490 mPa-s
bar *100 kPa Ib,-s/ ft? (dynamic viscosity, L) 47 880 mPa-s
barrel (42 US gal, petroleum) 159 L Ib,,/min 0.00756 kg/s
Btu, (International Table) 1.055 kJ Ib,/h 0.126 gl/s
Btu/Ib -°F (specific heat, c”) 4.184 kJ/(kg-K) Ib, / ft2 47.9 Pa
bushel 0.03524 m?3 I,/ ft2 4.88 kg/m?
calorie, kilogram (kilocalorie) 4.187 kJ Ib,, /ft® (density, p) 16.0 kg/ms3
candle, candlepower *1.0 cd Ib,,/ gallon 120 kg/m3
centipoise, dynamic vicosity, 4 *1.00 mPa-s ppm (by mass) *1.00 mg/kg
centistokes, kinematic viscosity, v *1.00 mm?'s psi 6.895 kPa
ft *0.3048 m quad (10" Btu) 1.06 EJ
ft *304.8 mm quart (liquid, US) 0.946 L
ft/min, fom *0.00508 m/s rpm 0.105 rad/s
ft/s, fps *0.3048 m/s tablespoon (approx.) 15 mL
ft of water 2.99 kPa teaspoon (approx.) 5 mL
ft? 0.09290 m? therm (100,000 Btu) 105.5 MJ
ft?/s, kinematic viscosity, v 92 900 mm?/s ton, short (2000 Ib) 0.907 Mg; t (tonne)
ft3 28.32 L yd *0.9144 m
ft3 0.02832 m? yd? 0.836 m?
ft%h, cfh 7.866 mL/s yd? 0.7646 m3
ft3/min, cfm 0.4719 L/s
ft’/s, cfs 28.32 L/s
footcandle 10.76 Ix *Conversion factor is exact.
ft-Ib, (torque or moment) 1.36 N-m Note: In this list the kelvin (K) expresses temperature intervals.

The degree Celsius symbol (°C) may be used for this purpose as well.
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METRIC PRACTICE GUIDE FOR CONCRETE AND CONCRETE AGGREGATES

Inch-Pound Units Factor Sl Units
inch X 25.4 (exact) = millimetre (mm)
square inch X 6.452 = square centimetre (cm?)
cubic foot X 0.02832 = cubic metre (m®)
pound per cubic foot X 16.02 = kilogram per cubic metre (kg/m®)
pound per cubic yard X 0.5933 = kilogram per cubic metre (kg/m®)
ounce (U.S. fluid) X 29.57 = cubic centimetre (cm?®) (millilitre)
quart (U.S. fluid) X 0.9464 = cubic decimetre (dm?) (litre)
pound (avoirdupois) X 0.4536 = kilogram (kg)
ton X 0.9072 = megagram (Mg) (metric ton)
psi X 6.895 = kilopascal (kPa)
psi X 0.006895 = megapascal (MPa)
grain X 0.06480 = gram (g)
horsepower X 745.7 = watt (W)
square centimetre per gram (cm?/g) X 0.1 (exact) = square metre per kilogram (m2/kg)
calorie per gram X 4.184 (exact) = kilojoule per kilogram (kJ/kg)
pound-force (Ibf) X 4.448 = newton (N)
pound-force (Ibf) x 0.004448 = kilonewton (kN)
temperature, degree Fahrenheit (°F) (°F - 32)/1.8 = temperature, degree Celsius (°C)
temperature interval, degree Fahrenheit (°F) °F/1.8 = temperature interval, degree Celsius (°C)

Note—When converting from alternative designation of sieves in inch-pound units, the proper quantity in Sl units is that given in Table 1 of
Specification E 11 for Wire-Cloth Sieves for Testing Purposes, and not the quantity calculated from the alternative designation. (For example, the
“1-in.” sieve is the 25.0-mm sieve, not the 25.4-mm sieve).
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