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(o) yos swaigo) Civil Engineering A
Definition: The professional engineering discipline that deals with the design, construction, and
maintenance of the physical and naturally built environment, including works like roads, bridges,
canals, dams, and buildings.
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Example: "Civil engineering plays a crucial role in developing modern infrastructure".
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(ojw) Structure Y

Definition: A system of interconnected parts designed to support a load and transmit it safely to
the ground.
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Example: "The engineer designed a steel structure for the new high-rise building".
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(oloisLw) Building ¥
Definition: A structure with a roof and walls, such as a house, school, or factory.
A L ds e il aile dalgas g i b (slojles oyl ol
Example: "The construction of the new school building is expected to be completed next year".
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(Jy) Bridge -f
Definition: A structure carrying a road, path, railway, etc., across a river, road, or other obstacle.
a3 oy (6,503 gle b ool ilssg; (59, 511 008 g ol s cosla a5 (gloslu tgmwyly ol
Example: "The Golden Gate Bridge is an iconic suspension bridge in California".
(ol L3387 50 (noled Blae Jy S0 &S (0I5 )

(ob/oé'.?) Road A

Definition: A wide way leading from one place to another, especially one with a specially
prepared surface which vehicles can use.
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(4LS3) Borehole .4
Definition: A narrow shaft drilled into the ground, typically for geotechnical investigation to
collect soil and rock samples and conduct in-situ tests.
S slatiga 5 pslaor jslate & (SoiSTsi sl 1y Ysons 053 g0 (5l ey S5 4y a8 UL cbd S rpm)ly ol
e o lagialel plosl S
Example: "Several boreholes were drilled across the site to obtain a comprehensive soil profile".
(] s 4 SB el By, o b o 6l Joee pol o 40 aleS piz)

(SGSG 905 0,13%) Geotechnical Report O
Definition: A comprehensive document prepared by a geotechnical engineer that summarizes
the results of site investigations (boreholes, lab tests), analyzes soil conditions, and provides
recommendations for foundation design and earthwork.
(2ialojl (slajiolej] dadiled) oo (sloous p gl 5 09d o0 dntd SiST55 (widigee o Lanogi o gl (g s o)y il
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Example: "The structural engineer relied heavily on the geotechnical report for foundation design
parameters".
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Understanding the Ground Up; Geotechnical Engineering and Foundation Design

In civilengineering, the ground beneath our feet is just as critical as the structures we build upon
it. This is the domain of geotechnical engineering ,a specialized field that applies principles of

soil mechanics and rock mechanics to assess the properties and behavior of Earth materials.
Before any structure can rise, a thorough geotechnical investigation is indispensable. This
process involves drilling boreholes ,conducting soil tests) like Standard Penetration Test (SPT)

and Cone Penetration Test (CPT) ,and collecting soil samples to determine crucial
characteristics such as soil type) e.g ,clay ,silt ,sand .gravel ,density ,moisture content ,and
shear strength Understanding the bearing capacity of the soil, its compressibility ,and its
potential for settlement is paramount for safe and stable design.

Once the subsurface conditions are thoroughly understood foundation design begins. The

foundation is the critical interface that transfers loads from the superstructure (the part of the
building above ground) and substructure (the part below ground, like a basement) to the
supporting soil or rock. The choice of foundation type depends heavily on the soil properties and
the magnitude of the loads Shallow foundations ,such as spread footings and mat

foundations ,are suitable when strong, incompressible soil is available near the surface.
However, if the shallow soil is weak or loads are very heavy ,deep foundations like piles (driven
or bored) or drilled shafts are required to transfer loads to stronger, deeper strata.

Geotechnical engineers must also consider the potential for liquefaction in sandy soils during
earthquakes ,the stability of slopes in cuts and embankments, and the design of retaining walls

to hold back soil. The interaction between the soil and the structure, known as soil-structure
interaction ,is a complex phenomenon that significantly influences the overall performance.

Ultimately, robust geotechnical analysis and foundation design are not merely about preventing
collapse; they are about ensuring the long-term integrity, serviceability, and economic viability of
civil engineering projects, literally building from a solid foundation.
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1. Which branch of civil engineering applies principles of soil mechanics and rock
mechanics to assess the properties and behavior of Earth materials?

a) Structural Engineering

b) Transportation Engineering

c) Geotechnical Engineering

d) Environmental Engineering

o Detailed Answer; Geotechnical Engineering is the specialized field that deals
with the engineering behavior of earth materials, including soil, rock, and groundwater, and their
interaction with proposed construction projects.

2. What is the term for the process of investigating subsurface conditions at a construction
site to determine soil and rock properties?

a) Material Testing

b) Structural Analysis

c) Geotechnical Investigation

d) Site Planning

o Detailed Answer; A Geotechnical Investigation (or subsurface exploration) is
crucial before design and construction to understand the soil profile, groundwater conditions,
and engineering properties of the ground.

3. Which term refers to the maximum average pressure that the soil can withstand without
failure or excessive settlement?

a) Shear Strength

b) Compressive Strength

c) Bearing Capacity

d) Permeability

o Detailed Answer; Bearing Capacity is a critical parameter in foundation design,
representing the ability of the soil to support the loads transmitted from a structure without
undergoing shear failure or unacceptable settlement.

4, What is the gradual downward movement of a structure due to the compression of the
underlying soil under load?

a) Heaving

b) Swelling

c) Settlement

d) Erosion

o Detailed Answer; Settlement is the vertical displacement of a foundation or
structure due to the compression of the soil layers beneath it. Engineers must predict and control
settlement to prevent damage to the structure.

5. Which type of foundation transfers building loads to a strong, shallow soil layer close to
the ground surface?

a) Deep Foundation

b) Pile Foundation

c) Shallow Foundation

d) Caisson Foundation

o Detailed Answer; Shallow Foundations (e.g., spread footings, mat foundations)
are used when adequate bearing capacity is available at or near the ground surface.

6. What are long, slender structural members driven or bored into the ground to transfer
loads to deeper, stronger soil or rock strata?
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a
b

Footings

Slabs

c) Piles

d) Beams

o Detailed Answer; Piles are a type of Deep Foundation used when the shallow
soil is weak or highly compressible, or when very heavy loads need to be supported.

7. What is the sudden loss of strength and stiffness in saturated granular soils (like sand)
during an earthquake, causing them to behave like a liquid?

a) Consolidation

b) Compaction

c) Erosion

d) Liquefaction

o Detailed Answer; Liquefaction is a significant seismic hazard, where strong
ground shaking causes saturated loose sandy soils to lose their strength, leading to severe
damage to structures founded upon them.

8. Which term describes the internal resistance of a soil to deformation or rupture, crucial
for assessing slope stability and bearing capacity?

a) Compressive Strength

b) Tensile Strength

c) Shear Strength

d) Flexural Strength

o Detailed Answer; Shear Strength of soil is its ability to resist sliding or shearing
forces. It's a fundamental property that dictates the stability of slopes, retaining walls, and the
bearing capacity of foundations.

9. What are structures designed to resist the lateral pressure of soil or other granular
materials, often used to create changes in ground elevation?

a) Dams

b) Bridges

c) Retaining Walls

d) Tunnels

o Detailed Answer; Retaining Walls are structures built to hold back earth or other

materials, preventing erosion and creating stable changesin ground level for various construction
purposes.

10. What is the term for the interaction between the structural elements of a building and the
surrounding soil, where the behavior of one influences the other?

a) Soil Compaction

b) Foundation Settlement

c) Soil-Structure Interaction

d) Ground Improvement

o Detailed Answer; Soil-Structure Interaction is a complex phenomenon where
the response of the soil influences the motion of the structure, and the motion of the structure in
turn influences the response of the soil. This interaction is critical in seismic design.
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(JigJoo wiigeol 6 ¢l i waigo) Transportation Engineering A
Definition: The application of scientific and technological principles to the planning, design,
operation, and management of facilities for any mode of transportation in order to provide for the
safe, efficient, and convenient movement of people and goods.
o2l jskaie & Jiig Jo g9 2 Sl o pde 9 &yl p0 e ( >k i yaliy 10 (5y5ld 5 (ele Jgol 00,15 i om)ly il
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Example: "Transportation engineering plays a vital role in urban planning and development".

(35 oo Lol (6 00 anmgi g Syl )3 Gl 5 G pl 5 (ooige)

(3Ll yf ol y cwasgo) Highway Engineering Y
Definition: A branch of civil engineering that deals with the planning, design, construction,
operation, and maintenance of roads, bridges, and tunnels to ensure safe and effective
transportation of people and goods.
Slaebl sl ladigi o bk ool ()5S 5 )0 po s el o (b es i yaelin 4 45 Gl pee (cwiige jl sladli o)y ol
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Example: "Highway engineering specialists are responsible for designing the new bypass road".
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(ol 5y 3/ 05l>) Road/Highway Y
Definition: A thoroughfare, route, or way on land between two places that has been paved or
otherwise improved to allow travel by vehicles.
S eol,8 1y adss blug yaw o6l bl ogupn (6,550 956 4 b ool cdlaw] 4 e 90y (s oy b e Sz oyl il 0
Example: "The new highway will significantly reduce travel time between the two cities".

(ols salys 1alS 6, SKaizr job ]y 0 98 G Y Oloj a0l 5)

(s)Wwy,) Pavement .f

Definition: The layered structure of a road, consisting of a surface course, base course, and
subbase course, constructed over the subgrade to provide a smooth riding surface and distribute
vehicle loads.
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Example: "Flexible pavements typically use asphalt as the surface course".
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