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1| Make sentences with the following Idiomatic Phrases.

) Yellow Press, b) Come across, ¢) come into force, d) a fish out of water, €) Last straw
a

| Translation - %) 7 O1F J1ETH 79 (709, ) & S5 R =) TAETACI 7 F471 313, 1) A6 ey
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g| sf: a) Internet, b) ASEAN, ¢) BRAC, d) BIMSTEC, e) WiFi
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1| What are the maximum & minimum reinforcement ratio for column in ACI provision? Why

maximum & minimum ratio is used in column?

Ans: ACI Code 10.9.1 specifies that a minimum reinforcement ratio of 1 % is to be used in tied or
spirally reinforced columns. This minimum reinforcement is needed to safeguard against any
bending, reduce the effect of shrinkage and creep and enhance ductility of columns. Maximum
reinforcement ratio is limited to 8 % for columns in general to avoid honeycombing of concrete.
For compression member with a cross section larger than required by consideration of loading,
ACI Code 10.8.4 permits the minimum area of steel reinforcement to be based on the gross
sectional area required by analysis. The reduced sectional area is not to be less than one half the

actual cross sectional dimensions. In regions of high seismic risk, ACI Code 10.8.4 is not

applicable

»| Why strength reduction factor is 0.75 for shear & 0.9 for flexure? Explain.

S
| Water content 48%, LL 50%, PL 30%, SL 10%. Explain whether it is soft compressible or

less compressible.




=== "= BrDB2016 |

Post. Assistant Engineer (Civil)
Venue: BUET

1. Fill in the Gap?
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2. True/False

1. The Upper part of the ground is called gy} grade

2. The ultimate Stress is less than breaking stress.
3. The maximum bending mom

loading,
4. Contra flexure point occur only shear diagram,

3. Calculate the stopping sight distance f;

also required dated taken assume for standardization?

4. Define fixture unit in plumbing system?

5. Why removal of turbidity is essential to effective disinfection?

6. Concrete pile of 24" dia embedded in c!

4ksf and the embed length of the pile is 30
adhesive fj

a4y unconfined compression strength of the soil is in
ft. Calcul

ate ultimate load carrying capacity of pile if
ction between clay and pile is 0.45 , Unit

weight of clay 100Ib/R® and water table exist

at ground?
7. Find the bar forces of the member BC, CF, CG?
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8. Percent of void is 50%. If specific gravity of soif solid is 2.70 then calculate submerged unit

weight?

9. Find F.M and percentage of silt and clay?

Sjeve size #4 #8 #16 #30 #50 #100 4200 Pan
% of retain 0 1 4 12 43 2 2 4 i

10. Draw the Bending Moment diagram for the below structure?
4k 4k

Ay
L | A | L
16t 7 T 18ft I 6 1 6 1

11.Inan unconfined compression test sample of clay 8cm long and 4cm dia fails at a load 12kg at

7% stain. Find un-drained shear strength of clay taking in account that the effect of change in

cross section of sample?

12. A municipal waste water tréatment plant discharge 1.2m*sec of effluent having BOD of
60mg/L that has a flow of 9.3m*/sec and BOD 6 mg/L. Assume complete and maxing estimate the

BOD of the river just downstream of the rainfall?

13. A wooden flume (n=0.012) with a rectangular section in 2” wide the flume discharge 3t sec

of water down 1% slop. What is depth of flow?
14. Draw the layer and coat of flexible pavement?
15. Draw the marshal quantitative curve?

16. Design the shear reinforcement below the beam f,= 60ksi and f = 3000psi?
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Rural Electrification Board (BREB)/2016

i i Out Of

its diameter (d) is

b) 2d732 d) nd*/64

c) nd*/32

a) nd /15

post. Assistant Engineer (Civil)

13. The failure of foundation of a building isd\u?fn
a) withdrawal of subsoil moisture
b) Unequal of subsoil moisture

¢) Lateral escape of the supporting materia|
d) All of these

2. The slenderness ration is the ration of .

aj Area of column to least radlus'of gyratlon..

b) Length of column to least radius of gyration.
¢) Least radius of gyration to area of column.

d) Least radius of gyration to Length of column,

14. The most commonly uses material for
proofing is

damp

a) Bitumen b) Paraffin wax

3. Factor of safety is define as the ratio of
a) Ultimate stress to working stress

b) working stress to Ultimate stress

c) Braking stress to Ultimate stress

d) Ultimate stress to Breaking stress

c¢) Cement solution d) cement concrete
15. Too much fineness of cement T
a) Results cracks in concrete  b) Generates
greater heat

c) Develops early strength ~ d) All of these

4. The flow in a pipe is neither laminar nor turbulent
when Reynolds number is

16. The factor which effects the design of concrete
mix is

a) Less than 200 b) Between 2000 and 3000 a) Fineness modulus  b) Water-cement ratio

¢) More than 3000 d) None of these ¢) slump d)Botha&b e
5. A staff reading taken on a point whose elevation 17. The important batching is to obtain

is to be determined as on a change point is called a) Strength b) Workability

a) For sight reading b) Back sight reading c) Durability d) All of these

¢) Intermediate reading d) None of these

6. Contour lines cross ridge or valley lines at

a)30° b)45° c) 60° d) 9¢°

18. The process of Harding the concrete mixes by
seeping its surface moist for a certain period is
calied

a) Floating b) Curing

¢) Screening d) None of these

7. A first class brick should have a minimum
crushing strength of

a) 7MN/m2 b) 10.5MN/m?2
c) 12.5SMN/m2 d) 14MN/m?2

19. If singly reinforced beam, steel reinforcement
is proceed in

a) tensile zone b) Compression zone

¢) Both zone d) Neutral zone

8. The slump test of concrete is used measure in
a) Consistency b) Tensile and Compressive strength
c) Impact value d) homogeneity

20. If the load on abeam is increased the tensile |
stress in the concrete below the neutral axis will be
a) Decrease b) Increases

¢) Remain unchanged d) None of this

9. The Turbidity in water is caused due to
a) Silt b) Clay
¢) Finely divided organic matter d) All of these

| ¢) Mechanical resistance

10. A water bound macadam road is an example of
a) Rigid pavement b) Semi-rigid pavement
¢) Flexible pavement d) None of these

11. The Property of a soil which s of great

importance in finding settlement of the structure is
a) Permeability b) Shear strength
| ¢) Consolidation L ﬁg[)‘?*onmrcssihilil_y

12. The sensitivity of a normal-c_la“ysa*b&it' B
a)2104 b)dto 8 c)8tols d) 151020

S

d) Does not cause and cracks

AW ) k¥ o) w10 d)+wlie

21. The bond between steal and concrete is mainly
due to

a) Pure adhesive resistance b) Frictional resistance
d) All of these

22. The Shrinkage in concrete slab

a) Causes shear cracks

b) Causes tension cracks

c) Causes compression Cracks

23. For a slab continuous over two equal spans\,the

maximum bending moment near the centre of each
span is taken as

24. Junction between the flange and web of a beam 5
is Known ag

L8 Lap joint_b) Butt Joint¢) Fillet d) Shear joit



=

b) Plasticity index

index
a) Flow In d) Liquidity index

c) Shrinkage index

oil, the angel of internal friction is
26. F'tha S;Z?g’rsprinciple stress is SOKN/m?2 at
3Q0.|f tt tfe corresponding minor principle stress wil|
fauure12 ® N2 b)16.66KN/m2
be @) N2 d) 27.2KN/m2
¢) 20. 1 sample has a porosity of 40 percent. The
27.cfi\ﬁ5:'gravity of solid is 2.70. the voids ratio of the
Spe

Sooa1 0567 c) 108 d) 15

@g’m"'d limit minus plastic limit is termed as

ratl. Asdudzzaman
Civil, DUET, 05
Contact-01913597502

37. A cantilever beam AB of length I comes a
concentrated load w at its mid span C, if the free
end B is supported on a rigid prop then there is 4
point of contra flexure
a) between A and C
C) one between A and C and other between C and B
d) nowhere in the beam
38. In case of hand mixin
cement to be used ig

a) 5% b) 10% ¢) 15% d) 20%

b) between C and B

g of concrete ,the €xlra

39. The slab is designed as one way if the ratig of
long spanto short span is

a) less than 1 b) between 1 and 1.5
¢) between 1.5 and 2 d) greater than 2

58, Which of the following soils has more plasticity

index?

a) sand b) silt ¢) clay d) gravel

40. Which of the following is a weakness of bar
chart?

a) interdependencies of activities

b) project progress

¢) uncertainties

d) all of the above

29. If the independent speed footing of two columns
are connected by a beam it is called '

a) Combined footing b) strap footmg

c) raft footing d) stepped footing

41N FITE T QMY B, PR - - -
F) TYFHE GIRIEF Mg ¥) et mr )
SHG AFIF ¥) NG q&F

30. A plate load test is useful to estimate

a) bearing capacity of found'atlon

b) settlement of the foundation ¥,
¢) both bearing capacity and settlement of foundation
d) None of the above

42, AMFA TIMT T NET -
F) T ) AT ) YO ¥) fJS0rS

31. The age of a tree can be known by examining
a) Cambium layer b) annular rings
c¢) medullar rays d) heart wood

43. TSI YToR (F FAM® SA--- baAG
FE TAT? F) RIGWT 8 4) TPMA w0
T) (G WP F) I ICaTET

32. The initial setting time for ordinary Portland
cement should not be less than

a) 10 minutes b) 30 minutes

¢) 60 minutes d) 600 minutes

44, fo6q (@ TIOT Sy IPISOE QT
HRNTSES-

F) FEIRYEE I 4) afomwa Fomw o)
sy 3w °) sfafes v

33. A series of closely spaced contour lines
represents a

a) steep slope b) gentle slope ¢) uniform slope d) plane surface

45. BT IS 57
T) AT T4 I6H FA V) fIefe fFw 3@
) ;S MFAT @ ¥) N lod I@

34. The type of surveying which requires least office
work is

a) Tachometry b) Trigonometrically leveling
©) Plane table surveying d) Theodolite surveying

46. fes =l Meow TwooTE?
F) SO fow ¥) awaN aFeI
ST) QTP ¥) (FHIS

3. ¢epage through embankments in an earthen
dam is controlled by

a gra!nage filters b) relief wells
€) drain trenches d) provision of downstream beams

47. NEAN AT o4t @RI Sk fis?
F) fo a5 fr3 cE ¥) o Rrefmew o)
(FNEN T 9) vt ey

G’GaUge is the distance between

ag Center to center of rajls b) running faces of rails
) Outer faces of rajj d) None of the above

48. what is the synonym of “competent”
a) Circumspect b) discrete c) capable d) pendent
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1) Draw SFD and IIBOMkD for below structure: o

7] l ly
f—s5 1 258 1 258 7 258 7 23R 25f 1 25f 1

2) A square footing (2.5m x 2.5m) is to be placed on a homogeneous clay layer at 3m depth. The loag
on footing base from corresponding column is SOKN. Determine the net pressure on the base?

JA JA - - A JAN
Y ¥

3) The unconfined compression of the soil is 50Kpa. Determine the depth of excavation without any
lateral support?

+) The sequent depth ratio of a hydraulic jump in a rectangular channel is 16.48. Find fraud number at
the beginning of jump and type of jump?

5) Determine the skin friction capacity of a cast in situ bored RCC pile of dia 20 inch & length 50ft in !
a homogeneous sand layer. The top of pile is at 10ft below the ground surface. Unit wt at saturated
condition 120 pcf and angle of internal friction 30 degree. GWT is at the ground surface?

6) A canal commands an irrigation area of 350 ha, The peak field irrigation requirement is 9mm/day.
Determine the design discharge of the canal at the off take, water loss is 25% ?

7) Draw a typical non-dimensional speci

fic energy curve for triangular channel section for a given
discharge. Write its application? '

8) What is peak demand?
9) What is BOD, COD, and Matrix?

10) Define fixture unit. A building is situated in an area havin

g intermittent water supply. Calculate 1
the permissible water of the building. Assume reasonable value

of data?

11) The CBR values are calculated after every kilometer on selected stretch of 10 kilometers having
same type of soil. The values are 3.8, 2.8, 4.5, 3.9, 4.2, 2.8, 4.7, 4.0 and 4.5%. Find the design CBR
values for 50% and 85% reliability?

12) Define as follows- 1) Steady uniform flow, 2) Darcy-weisbach equation.

13) Draw the qualitative Marshal test curve?

1.4) For the footing shown calculate ultimate punching shear capacity. If L= 10R, a= 12inch, t= 20inch,
f = 3000psi, f,= 600000psiL? |

e—
™~
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”

F———1» Columpn '
d= [I

15) Write down the 4 types of flood normally occurs in B

angladesh?
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REINFORCED CONCRETE

Q.1i Define R.C.C? | o
QA%EIS' When reinforced used in cement concrete to gain an extra strength in this cement concrete
is called reinforced cement concrete.

3.2 Why steel is commonly used in reinforcing materials in coneretc?
Ans: Because of- . .

1. Itis cheap and easily avanlqble

2. It is develops good bond with concrete

3. It is thermal expansion co-efficient is near to the concretc

(0.3 How many reinforcing bar used in reinforced cement concretc structures?
Aﬁs: The reinforcing bar are- '

i) Mild steel and medium tensile stecl bars

ii) Plain Bar

iii) Deformed bars

iv) Cold twisted bars

mean by M¢ concretc? ' .
?X:itg?tgf Lli/i refers to the mix 1:3:6 and the numbzer denote t.he ultimate (::)ngessnrg
st:l:r;gth of 150mm cube at 28 days expressed as N/mm? or Mpa. i.e. 10 Mpa = X
=1450psi.

@Draw the Stress - Strain diagram of a single reinforced beam?

Stress diagram

Strain diggrarn

@ Write down the definition of the Effective depth of a beam?

Ans: The effective depth of beam is a distance from compression face to centroid of tensjon
steel. This is expressed in ‘d’ shown in below figure.

—»x LorBeam _ Eor Slab
,—x—2-16mm Effective ;"""E lOmm@lOOc{c Rebar
[ Rebar Depth-= d ; | 10mm@100c/c Rebar IEffeclive
Ah J'— h--_d Depth: d
X Section X-X
L - ]

Q_’] Write down the assumption made in RCC beam design?
Ans: The assumption are-

I. Section remains plane

2. Stress proportioned to strain
3. Concrete not takes tension
4. No concrete-stee] slip
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w0 BS¢ in CIVIL (hygy,
CELL-019135975),

o, Ratio? . ,

Qs D;“"ezj'ﬁﬂ':h:;ﬁo is defined the ratio of Young’s modulus of ste.el (Es =29 x 10%) 1o the

e::;,g,sem";dulus of concretc (E¢ = 57000Vfc (psi)). This is expressed in n =E/E,

@3 If the given value of concretc crushing strength is 3400psi. Determine the allowable
stréngth of concretc?

Sol”:
We know that, Given data,
Allowable strength of concretc, fc = 0.45fc | Concretc crushing strength, £¢ = 3400 psi
=> fc = 0.45 x 3400 = 1530psi (Ans) Allowable strength of concretc, fc = 9

@ Define under Reinforced, Over reinforced and balance reinforce section?
Ans:

Under Reinforced Section: if the steel reaches its yielding before the concretc reaches its
ultimate strain.

Over Reinforced Section: when the concretc reaches its ultimate strain before yielding of
steel.

Balanced Reinforced Section: when the concretc reaches its ultimate strain at the same time
steel reaches its yielding,

2Ql i% Draw the Conventional or Nominal stress strain diagram of Steel, Concretc?

Ans: |
True Stress
T Strain Diagram A
lastig PlasticRange ||
ange|~ 4%
Ultimate SF&ss | |
Stres%&g) Stresd 6 e) }
? )
L ) Rupture
Yield Stress —
Strength
m
Elastic Rangg <—Cracking, :
N I -
Ol Linear . - ' re
Eangé > Strain L%: 4b Y go ki — S St
' Fig: Stress- Strain Diagram of Mild Sy \_Fig: Stress- Strain Diagram of Gmemhl

.12)How much carbon used in mild steel which is used in RCC work?

ns: Mild steel used in RCC work because one reason of 0.25% to 0.45% carbon used to
prepared in this type of steel and less than 2% carbon used as wrought iron

@) Write down the support reaction load in all type of member?
Ans: The support reaction load in all type of member is DD + LL, Where LL = 20% of DL

mg) Write down the relation in between tensile and compressive strength of concretc and
steel?

Ans: Permissible tensile stress in concretc is about 1/10 of permissible compressive stress and
for the same cross section,

And the tensile strength of steel may be as much as 300 times, while its compressive strength
will be about 30 times that of concretc.

Prestressing steel -Tensile strength 2.5 {0 6 times of yield strength of deformed bar

Page 2
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T@ Write down the difference

Designing?

B.S¢in CIVIL (e
£
cuuowuswsgz

between WSD and USD Method for Civil Engineering

Ans: USD Method

WSD Method

1. It is Ultimate Strength Design Method

I. Itis Working Stress Design Methog

3. Designing to elastic behavior in materials

2.Designing to plastic behavior in materizfs

[3.Consider to design critical combination of load

3. Consider to design camying load

4. Consider to design at factored load

4. Consider to design at applied load

5. It is low cost design method

5. It is high cost that the USD methog

6. Materials strength to be used for member
design

6. Modular ratio used for memgam~

7. Stability of structure is more than the WSD

Ql_——'D Write down the important formula in RCC structure for B

and WSD Method?
Ans:

7.Stability of structure is less than the USD

eam design according to USD

Ultimate moment capacity

Increase the value of compressive strength | n =29 x 10°/ 57000 Vf(psi)
of concrete after 4000psi p value will | r= Stress ratio = f/f;
decreases for every 1000psi is 0.05,if | p=Ay/bd
compressive strength is 5000psi then P is Balance Steel ratio,p. = n/ 2r(n+r)
=0.85 - ((5000-4000)/1000) x 0.05=0.80 |i) if p > p. Concretc reach ultimate stress
before steel

il) if p< p. Steel reach yielding before
concretc .

USD Method for Singly Beam design vWSD Method for Singly Beam design

) Ultimate moment for Steel, M, = A fs jd
M. = @Af,(d -a/2) = ppbd fy(1-0.59pf,/f ;) Ultimate moment for Concretc, Mc = Y f

Where, o= Asty fo syt y) jkbd?
Balm' ratio, py= 0.85B f/fy, x

Maximum Resisting moment = minimum

4

(87000/(87000+fy)) value is acceptable above this Steel and
Maximum steel ratio, pyax = 0.75 Pb Concretc Moment

Minimum Steel ratio , pp, = 3V(fc) /fy < | f;=0.40f, f, = 0.45 P,

200/, j=1-k3

So actual steel ratio s Pmax > P> Prin k = n /(n+1) for Beam Design

Note : p = 0.85 for 4000psi concretc k=(2pn Hpn)®) —pn Beam for analyis

({@A rectangle beam has width of 12in an effective depth to the centroid of the re

inforcing

steel of 17.5in. It is reinforced with four no.9 bar in one row, If fy = 60ksi and £, = 4ksi, what

is the ultimate moment capacity of the beam?
Sol”: ' ‘

USD Method Given data
we know that, Wide,b = 12inch, d = 17.5inch
Ultimate moment capacity, fe=0.45 x 4=1 8ksi

My = 0ASf,(d —-a/2) = @pbd?®fy(1-0.59pf/fc) | f, = 0.40x60 = 24ksi
=> M, =0.90 x 0.019x 12x 17.57x 60 x (1 | p=0.85
= 0.59 x 0.019 x 60/4) = 3136 kips — in | p = Aybd = (4 x .785 x (9/8)2)/(12 x17.5)

(AI’IS) =0.0190 (Ok)

Check g . - =
Balance steel ratio,p,= 0.85p f°./f, x g‘:z"s'g‘:anozs:iel ratio ,ppa= 0.75 p, = 0.75 x
(17?)09/‘()8;2?‘0;%?)( 4/60 x Minimum Steel ratio , pui, = 3‘J(I"c) /f, = 0.10
= h= Y. . = -
(87000/(87000-+60000)) => p,= 0.0285 but <200/f, =0.0033, 50 p,ui = 0.0033
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. an effective depth to the centrola o1 tne remtorgip
i forced with four no.9 bar in one row, If fy = 60ksi and £ = 4ksi, why,
l

acity of the beam?

0.19. A rectang’c
sQeel of 17.5in. ItisT€
is the ultimate moment cap

Sof 2 i Given data, n =29 x 10° / 57000
W Wideb=  (2inch, d = | Ir(ps) o x 10
i ’ t for Concretc, | 17.5inch n=Fks/kc,n =29 x /
,‘Jl“'i"ﬁfefcfi?&'ﬁf" f.=0.45x 4 = 1.8ksi 57000 x V (4000)
—> M, = Vs xtex 0.421 x 0.860 x | f, = 0.40x60 = 24ksi or, n = 8.04 2
12x17.5% A= 4 x.785x (9/8)° =400 | k = V@2pn +(pn)’) -pn
=> M. =1157-5 % kips —inch inch? Beam for analysis
‘Now, Ultimate moment for|p = Agbd = (4.00)/(12 ] or, k = V( 2x 0.019 x 8.04
Steel, M; = A, f; jd x17.5)=0.0190 +(0.019 x 8.04)°) - 0.019 x
=>M,=4x24x0.860x 17.5=|r = Stress ratio = f/fc =|8.04
1445 kips-inch 13.33 _ or, k =0.421
Now M> M j=1-Kk/3
i=1-0421/
So, Ultimate Moment =A19/51| or, j = 0.860
kips-inch(Ans)

@ Design of a beam and amount of steel which breath is 250mm as a simply supported
beam having 6m span with distribution load is 20 KN/m (Including self weight) ,Given as f'. =
3300 psi and f, = 50.75ksi by WSD Method?

Sol™:
we know that, . Given data ~|n=Es/Ec,n=29 x
Mc = ¥if jkbd? Assume, Clear cover =]|10° /(57000 x V
or, 90 x 10°%= % x 10 x 0.861 x 0.416 | SOmm (3300))
x 250 x d? = w =20 KN/m, L =6m or,n=10
or,d=448.32 mm = 450mm Mc=Ms=M=wL"8 k = n/(n+r) j
Total Depth = 450 + 50 = 500mm | or, M =20 x 6%/8 or,k=10/(10+140/10)
(Ans) or, M =90 KN-m =90 x 10° | or, k = 0.861
Again, Ms = Afd N-mm j=1-k/3
or, 90 x 10°= A, x 140 x 0.861 x 450 | f,=0.45 x 33/145=10 Mpa |j=1-0.416/3
or, As = 1659.2 mm? fs = 0.40x 50750/145 = 140 | or, j = 0.861

Mpa
Used 3-28mm bar (Ans)

m Define Doubly reinforced beam?
Ans: The beam section in which the steel reinforcement is provided on

: which th both sides, i.e. in
tension as well as compression sides is called a doubly reinforced section, «

L.
M

Q-22. When doubly reinforcement sections is preferred than another section?”™ <~ 2~~~ "":5*:3
Ans: The doubly reinforcement sections is preferred in the following situations- —

1. Subjected to alternate external loads and the bending moment is the section reverses

2. Subjected to loading eccentric on either side of axis. .

3. Subjected to shock impact or accidental lateral loads.

4. When overall size of the beam section is limited.

5. When the beam section is continuous over several supports

Q. 23. Write down the assumption of doubly reinforcement sections?

Ans: TITe assumption of doubly reinforcement sections are- '

1. Tens:le.: steel resists the tension and compression steel resists the com i

2. Stress in cpmpression steel is equal to the stress in tension steel and pression.
3. No stress is developed in tension and compression concrete "
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beam which must carry a working live load gf 2.33Kips per ft and Calculateq

24.A rec;a(;'glgki:s per ft on an 18 ft simple span is limited in cross section for architecyypy,

dead ";aff,o]o inch width and depth 20 inch. If f, = 40ksi and £ = 3ksi. Check whether j; is
reason

Singly or Doubly reinforced beam?

Sol”: =
thod Given data
%ign’ load, w =1.5DL + | Clear cover =4” in tension | 1. If given load this
1.8LL =5.66 Kips/ft and 2.5in in compression | check only moment
Span length, L = 18t ; zone ' " “process " likethiy
P d Total Depth = 20inch Q.24. this are ™
Ultimate moment, M = wL%/8 Wide,b = 10inch, d = 20 - 4 | design problem
or,M=5.66x 1878 = I6inch
or, M = 229.2 kip-ft = 2750.76 kip-in | f; = 0.45 x 3 = 1.35ksi
f; = 0.40x40 = 16ksi 2. If given rebar
we know that, B=0.85 size and no then we
Ultimate moment capacity Balance steel ratio, py= calculate p- Ay/bd
M, = oAf(d -a2) = @pbd’fy(l- | 0.85p ./, x And Prax=0.75 py
0.59pf,/f"¢) (87000/(87000+fy(psi))) Now p > prnasso it is
=>M, = 0.90 x 0.0278 x 10 x 16> x 40 | => pv="0.85x 0.85x3/40 x | doubly reinforced
X (1 -0.59 x 0.0278 x 40/3) = 2001.7 | (87000/(87000+40000)) => | beam  this  are
Kips —in pp=0.0371 review problem !
So M, < My then it is Doubly | Maximum steel ratio ,pma= ‘
Reinforced Beam (Ans) 0.75 pp = 0.75 x 0.0371
=0.0278

@A rectangle beam which must carry a working live load of 4-® Kips per ft and calculated
ead load of 0.98kips per ft on an 18 ft simple span is limited in cross section for architectural

reasons to 10 inch width and depth 20 inch. If f, = 40ksi and ¢ = 3ksi. Check whether it is "
Singly or Doubly reinforced beam?

Sol”:
WSD Method Given data 1. If given load this
Working design load, w =DL + LL | Clear cover = 4” in tension | check only moment
=2.28 kips/ft and 2.5in in compression | process like this
Span length , L = 18ft zone. Q.25. this are design
problem
Working Moment, M = wL2/8 Total Depth, D = 20inch
or, Mq = 2.28 x 18%/8 =92.34 kip-ft | Wide,b=10inch,d=20-4= \2. If given rebar size
= 1108.08 kip-in 16inch and no then we
fo = 0.45x 3 = 1.35ksi calculate p-Ay/bd
We know that, fs = 0.40x40 = 16ksi And ppay= n/ 2r(n+r)
Maximum  resisting  moment |n = E/Ec , n =29 x 10°/| Now P > Pmax SO it is
capacity, ) (57000 x ¥ (3000)) =9.29 doubly  reinforced
M, = Yf jkbd beam this are review
or, M=% x 1.35 x 0.836 x 0.439 x | r = Stress ratio = f;/f. =11.85 | problem
10 x (16)°= 634.18 kKips —in We know that, k = n/(n+r)
=>k=9.29/(9.29+11.85)=
So M < My then it is Doubly | 0.439
Reinforced Beam (Ans) J=1-k/3=1-0439/3
=>j=0.836

\@ Write down the definition of “T ~Beam™?
Ans: The section of the beam having greater width

sec at the top in comparison to the width below
neutral axis is known as T-beam

R .J(.,.M ot - )l,;.\r\f! ¢k Lo d 1y tedld ‘ } . \Lo\rv’ R

(“'y\ \ PR “) ."\.Tir—- Al
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Q.ﬁ. Write down the rules of T- beam flange wicith?

Ans: The rules are-

i) The effective width of beam shall not exceed one —fourth of span length, b< L/4
ii) b 16t +b’ when b’ = w1d.th of web

iif) Centre to centre distance in beam

Which smallest value is Acceptable?

Q.28. A floor slab 3in thick is supponed by RCC beam 5ft on centers which act as a T ~beam.
The beam is simply supported with 14ft span. They have web width 10 inches and with depth
20 inch. The tensile rcinforqed bar are consists of six No.10 bar in two rows. If f, = 40ksi and
£ = 3ksi. Check whether it is T- Beam or Not?

Sol™: :
USD Method ' Given data
i) Calculation of Effective flange width Span of beam, L = 14ft
a) b=L/4=14/4= 42 inch Web width, b>= 10 inch
b) b= 16t+b* = 16 x 3+10 =58 inch Thickness of flange, t = 3inch
¢) b=>5x12=60 inch Area og Steel, A= 6x0.785
Select Flange width ,b =42 inch x( 1_0/8) = 7.35in
ii) Check for T- Beam or not fy = 40k§l

£ = 3ksi.

We know that, '
a=Af/0.850b=735x40/(0.85x3x 42) = 2.74 inch
Now C =ak =2.74/0.85=322>t

So, it is T- Beam (Ans)

29 A floor slab 3in thick is supported by RCC beam 5ft on centers which actasa T —beam.
The beam is simply supported with 14t span. They have web width 10 inches and with depth
20 inch. The tensile reinforced bar are consists of six No.10 bar in two rows. If f, = 40ksi and
. = 3ksi. Check whether it is T- Beam or Not? '

Sol”:
WSD Method Given data
i) Calculation of Effective flange width Assume Clear cover = 4 inch
a) b=L/4=14/4 =42 inch 5\"2‘“ Effective depth,d =20 - 4 =16 inch
b) b=16t+b’ = 16 x 3+10 =58 inch Span of beam ,L = 14ft
c)b=5x12=60 inch L: Web width,b’= 10 inch
Select Flange width ,b =42 inch Thickness of flange, t = 3inch

o, | Area of Steel, A= 6 x 0.785 x(10/8)*
ii) Check for T- Beam or not =135 inx9= Aq 7N
We know that, ‘ f.=045x 3 = 135ksi
K =[pn + % (t/d)*] / [ pn +t/d] f; = 0.40x20 = 16ksi
=k =[02a3 +1/2 x (3/16)%] /[ 0-223+ 3/16] =+ S&5| p = Ay/bd = % /(42 x16) =Or020S
Now , kd = &&t5x 16 =Qk04inch > t = 3inch n = Es/Ec = 29 x 10°/ (57000 x
So,it is T- Beam (Ans) (¥3000) ) = 9.28. So, pn = 0203

—
(Q.30; Define below term as Prestressed Concretc?

Ans:

1. Tendon: A stretched clement used in a concrete member of structure to impart prestress to
the coneyete.

?. Anchorage: A device generally used to enable the tendon to impart and maintain prestress
in concrete.

3. Pretensioning: A method of prestressing concrete in which the tendons are tensioned before
the concrete is placed. In this method, the concrete is introduced by bond between steel &
concrete.

4. Post-tensioning: A method of prestressing concrete by tensioning the tendons against
hardened concrete. In this method, the prestress is imparted to concrete by bearing
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()
33 restressed Concretc? o |
Q.31. What do you mean by ': basically concrete in which internal stresses of a Slitable

T concrete | .
ns: .Prgstrisdse(ﬁs[ribution are introduced so that the stresses resulting from the external |ogq,
magnitude and .
are counteracted to a desired degree. L

r—’ External Load

_::f

Fig. Beam without eccentrically prestressed under

+MY/I = Result = (Jve

External Load

VLd iy bbb b} -FA_+ #FeYIH-M

—— e - —— -—————————
—— — —— ——

TTTUFA ¥ -FeYl + +MY/I= Result
=(-)ve

Fig. Beam with eccentrically prestressed under

@Z) Write down the constitution of high strength steel?
Ans:

Carbons Manganese Silica
0.1%

0.7%10 0.8% 0.6%

@Write down the covering in PCC?
Ans: Required cover in PCC 20 mm cover for pretensioned members and 30 mm or size of the

cable whichever is bigger for post tensioned members. If the prestress members are exposed to
an aggressive environment, these covers are increased by another 10 mm. .

Q)3N4 What type concretc used in pre-stressed member?
ns: Generally minimum M35 grade concrete is used for post-tensioned & M40 grade

concrete is used for pretensioned members.

Q.35. Write down the prestressed member stress?

Ans: The losses in prestress members due to various reasons are generally in the range of 250
N/mm? to 400 N/mm?2.

If mild steel or deformed steel is used the residual stresses after losses is either zero or
negligible. Hence high tensile steel wires are used which varies from 1600 to 2000 N/mm>.

@ Write down the advantage and disadvantage of Prestressed Concrete?
Ans: The advantage and disadvantage of Prestressed Concrete are —

. Advantage Disadvantage
1. The use of high strength concrete and steel in I. The availability of
prestressed members results in lighter and slender experienced builders is scanty.

members than is possible with RC members.
2. In fully prestressed members the member is free rom |2, Initial equipment cost is very

tensj le stresses under working loads, thus whole of the high

section is effective. ' . N
3. In prestressed members, dead loads may be counter- 3. Availability of experienced
balanced by eccentric prestressing. engineers is scanty

4. Factory products are possible.

____ | 4.Prestressed sections are brittle

Page 7
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‘e down the difference between Pretension and Post-tensionegd Member?
Q.37.T \I)1Vr Z?ff:rcnce between Pretension and Post-tensioneq Member are.

5 €
e Pretension member

Post-tensioneq member
I. In pretension prestress concrete, steel | |. Concreting s gone
is tensioned prior to that of concrete, It is

tensioned ang anchore
released once the concrete is placed and transfer is by end bear'mg n
hardened. The stresses are transferred all
along the wire by means of bond.
2. Suitable for short span ang precast |

2. Suitable for Jon :
products like sleepers, electric poles on 8 Span bridges
mass production.

3. In pretensioning the caples

— ]
are | 3. The post tengior
basically straight and horizontal, Placing POSt tensioning cableg g

n be aligned ip
!  HOrix any manner to syt fhe B.
u}em In curved or inclined position s | loaq System. Therefore itl}i‘?ndue o extern
difficult. However the Wire’s can be kept i )
with eccentrically. Sin

Ce cables cannot be
aldlgnefl snmlarl to BM.D. structural | at ends. These Components wi]| reduce the
advantages are lesg Compare to that of design shear force He i

; . Hene -

Shinn. g € post-tensioned beams

first then Wires are
at ends. T € Stregs
Ot by bong.

are superior to pr,

etension beams both from
flexural ang shear re
4. Prestress losses a

sistances point. )
o> Ar¢ more compare tg | 4, Losses are less compare to pre-tensioneq
that of post-tensioned concrete. concrete

Q.38. A simply supported Symmetrical recta
span is to carry a superimposed dead plus li
multiple tendon with ce

Determine top and bottom fiber stress of the beam

restress load. If £ =5000psi and at the time of

ngle beam wide 20in ang depth 30in with 24
ve load of 3kips/ft. The beam pretensioned with
ntroid at a constant eccentricity of 5in.The prestress force 360kips.
and also check to failure of the beam for

restressing £, = 3750psi?
We know that, Given data,
Top fiber stress, fiop = -F/A +(+FeY/) +H- W = 3kip/ft and Span length, L=24f
MY/I) For simply beam M = wl /8 = 216kip-fi =
=> fiop = -360/600 + 360 x 5 x 15/45000 — 2592 kips - inch
2592 x 15/45000 o x= 39/2 =15ft
=> fiop = -0.6 + 0.6 — 0.864 = -0.864 kips/in e =35 inch
(Ans) F =360 kips

A= 20 x 30 =600 inch2

Allowable or Maximum compressive stress | 1= bd*/12 = 45000inch?

i stressing loss = 0.60 er =
without any prestressing ibllie
2250psi = 2.25kips/in* > -0.864 kips/in

Hence The beam is ok at compressive zone

(Ans) o -:
Again, we know that, Reitas .

e fbesineste={d RN 1. Allowable or Maximum compre_h‘f'.‘,l.c
+(+fMY“) 360/600 - 360 x.5 x 15/45000 + stress with prestressing loss = 0.45f°¢

=2 Tbotom = - )

2592 x 15/45000

2. Allowable or M:\ximum' tensile stress
- . -ostrossing loss = 6VPer

=> fyoom = -0.6 - 0.6 + 0.864 =-0.336 klps/m2 with prestressing loss = 6vPe

= - .

AnS) e cterooe e
(Alluwnhlc or Maximum tensile :.-.h;l:s:s‘ i
without any prestressing loss = 3} L/I >
184psi = kipsfin® 0.184 > -0.336 Kips/in

[}

o0

S
a.

L Hence The beam is ok at tension zone (Ans) |




An s

S pPOTY; Yoo

Wt |

Ingist 5l
./>\1/’ J-mndarn
D APRORMEN

- emn
Vrioong,
bo~r .

W/ SF
| o W G R O ¢

Ty dongrudind Supporied

fioe -'-' éu‘m‘mi | r
Em,—r N B Ay SO
- %’7 Sedort //4 '
e T & B i s e
o Sy

1. Detexmime 1y varder a Pua dagm @ o Slaiy4

;% bm»,



Page9

'39) Write down the Losses in Prestress concretc? ‘ ‘
:Sns The initial prestressing concrete undergoes a gradual reduction with time from

iy th
of transfer due to various causes. This is generally defined as total “Loss of Prestregg ¢ Ts‘agts
various losses are explained below: . The

Losses in prestress Losses in prestress Post-tcnsioning
Pretensioning |

|
1.Elastic deformation of concrete | 1. No loss due to clastic deformation jf all

. ) ) Wi |
simultaneously tensioned. If the wires are succ;es_ are
tensioned, there will be loss of prestress due ¢, :’V"IY
deformation of concrete. astic

2.Relaxation of stress in stee] 2.Relaxation of stress in steel e
3.Shrinkage of concrete

3.Shrinkage of concrete T

4.Creep of concrete 4.Creep of concrete c T

5.Friction T

6.Anchorage slip T

Q:40. A prestressed concretc beam 100mm wide and 300mm deep is pre-tensioned by straighy
Wires carrying an initial force of 15S0KN at an eccentricity of 50mm. The modulus of elasticity
of steel and concretc are 210 and 35KN/m? respectively. Estimate the percentage loss of stresg

in steel due to elastic deformation of concretc if the area of steel wires is 188mm??
Sol”:

We known that,

Loss of stress due to elastic deformation of Es = Modulus of elasticity of steel = 21
concretc, A fs,(ela;tic) = ES/EQ X fc ------------- (i) I(I\J/n'l2

Again, we know that, Ec = Modulus of elasticity of concrete= 4
Concretc stress at the leve] of steel (Bottom), | 35KN/m? !

< =-F/A +(-Fe2/l) H+Me/l) f = Concretc stress at the level of steel |
=> fc = -150/30000 - 150 x 50 x 50/225 x 10° Y =300/2 = 150mm ' ;
+0 x 150225 x 10°

Given data, T

e=50mm - L
=> fc =-0.005 - 0.00167+ 0 = -6.67 N/mm? | F = 150KN
From, (i) => Loss of stress = 210/35 x 6.67= | A= 100 x 300 =30000 mm? ‘ 1
40 N/mm’ (Ans) I= bd*/12 =225 x 10°mm* !
Percentage of Loss = (40/797.87) x 100 = Area of the steel wire = 188mm?2 j
5.013% (Ans) Initial strees of steel =150 /188 =

Loss due to Shrinkage of stecl = €,,E, = 0.7978KN/mm? = 797.87N/mm?

0.0003 x 210 = 0.063KN/mm? = 63N/mm?> €sn = Shrinkage Strain is varying from =
0.0004 to 0.0008, here the value = 0.0003

@;ﬁ\ What is diagonal tension and when it creates? !

Ans: The reason of applied load on a RCC be:am, its develop compressifm stress above N/?. gn.d
tension stress below NA. Thus the combination of two types stress acting on a begm which is
causes of diagonal crack. So these diagonal crack causes of diagonal stress, this stress are
called diagonal tension.

Because of - .

1. Under reinforcement used in external applied load

2. Don’t proper used in web reinforcement.

).42) What do you meant by “stirrup™? ‘ )
%EA\Xcinforc)émenl used to resist shear and diagonal tension stresses in a concrete stru:::lgr:iel
ns: ort into'a PU" or box shape and installed dicular to, o- 2t an 3
! ox shape and installed perpen !
1ber. A steel bar bent into a "U" or _ _ b
:ge[nhe longitudinal reinforcement, and properly anchored. Stirrup is used :’vfl‘\en the p
shear stress of that beam greater than the allowabie shear stress, Vaiow = 1.33VFc,
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BScin CIvIL (DY
. CELL-0191359750

forcement increases the member g
¢ ‘a) Direct transfer of shear rorc.e Strength againgt diagonal tensign ifate by
" b) Improvement ofaggreggte interlock

>~ 1.t helps to maintain the intensity of compression zone.

- 3, Itimproves the merpber ducnl:q'z,

4. Ithelds the main reinforcement in proper position,

beam which span lenpth i .
44. A rectangle RCC beam span length 6m. wide of bea
c?epth 450mm with a distribution load is 24 KN/m (excluding selfwg;gls 250mm an

d ef?ective
[f need stirrup then design it? Given as f'c = 3300psi and f, = 50.75ksi

()ht), Need stirrup or not?
y . |
Sol™

S e .
We know that, & o | Givendatas
Total Depth, D=450 + 50= 590mm Assume, Clear cover = 50mm
Maximum Shezi; Vma{‘/ = WLgd— 80.82 KN Effective depth, d = 450mm
ritical Shear, Ver = Vmax = w = 24KN/m (excluding self
Se,= 80.82-26.94 X 0.450 = 68.69 KN - weigth), Span Length,L = 6gm
of, Ver=68.69x 10° N Self Wt. = (250 x 500)/10° x 1 x
2400= 300 kg/m
So, Actual Shear Stresss Vac =Ve/bd | or,w=300x9.81 /1000
or, Vac = (68.69 x 10 )/(250 x 450) = 0.61 Mpa ‘ or, w =294 KN/m
Again, Allowable shear stress, V¢ = (LI fe Total Load = 24 + 2.94 = 26.94
(Mpa))/12.04 , KN/m |
or, V¢ = 0.435 Mpa or, f'c =3300/145 = 22.7 Mpa j
So, V. > Ve So, Need stirrup in this beam, or, fs = 0.40 x 50750/145 = 140 !
Excess shear, V> =0.61-0.435=0.19 Mpa Mpa i
) ' ’ | Spacing use 10mm bar i
Length of provided stirrup, a = (L/2-d) x V'/ V. . 1. $=d/2=450/2 =225m c/c l
or,a=(6/2-0.45)x 0.19/0.61 =0.794 m B 2. S=2(A\,xfs)/V'b=(2x(ﬂ/4) {
Total length =a+2d =0.794 +2x0.45=1.694m | x (10} x 140) / (0.19 x 250) = |
Sty 462.97 mm c/c !
So, Used 10mm dia stirrup @225mm c/c (Ans) 3.8 = A,/ (0.0015b) = 157/
’ : (0.0015 x 250) =418 mm c/c

Q.45. A simply supported rectangle RCC beam wide 16 inch having an cffccti-vc depth 22 inc!l
carries a total factored load 9.4 Kips/fi on a 20ft clear span. If f';. =4000psi and f, = 60ksi,
design the web reinforcement for the beam? :
Sol™

We know that, Given data, rg_ 4 Kips/ft
TotaIDepth,D=22+1.5=23.5inch- ER SRR TN
Maximum Shear Vmax = WL/2 = 94Kips )

Critical Shear at distance d(22/12) from the support - | ™= 201t "

face, Ver = Vipax — wd = 94— 9.4 x 22/12 = 76.8Kips | k‘”&\ e g

So, Actual Shear Stress V. =V/bd - '

or, Ve = (76.8)/(16 x 22) = 0.218 Kips/inch? o Bt

Again, Design shear stress, oV =29V f'¢=2x0.75 94k !

xV4000 = 0.095 kips/inch?=33.4 kips Assume, Clear cover = 1.5inch f

go, Vi >0V, So, Need stirrup in this beam. e Iﬁg_a%g 2u;ze ll()lr.nTcl/)car f
xcess shear, V' = 0.218 - 0.095 = 0.123 kips/inc 2o Seia= L 5 (107 4

Length of provided stirrup, 94/10 = 33.4/(10-x) D) S = (A x EYpITeMIOUTI, <10}

x60000)/(0.75 x¥4000 x 16) = 174 inch ¢/

PN

¥ . ! D 5:“_ 3\
2= 60531 4rom 50 pPov+ :"'A,h/g,,o: [2x 03 % o TEOY 520l
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MD. ASADUZZAMAN
B.Scin CIViL (DUET)
CELL-01913597502
Q.46. Define Bond stress?
Ans: Bond stress defined as the shear force
The stress is acting on the interface betwe
direction parallel to the bars.

eperbumt nominal surface area of reinforcing bar
n vars and surrounding concrete and along the

Q.47. Define Development Length?
Ans: The development length is a function of the bar size, yield strength
other factors such as coating of the bar.It is usually IZD, where De?sgtt
the reinforcement. Also, the development length of a
tension or compression.

» Concrete strength and

he nominal dia
_ meter of
bar is dependent to whether the bar is in

Q.48. Write down the allowable stress for different types of member?

Ans:

Types of stress Allowable value

Bond stress for top bar Uai= 3.4VP c(psiy/D(inch) < 350psi, D = Dia of bar
Bond stress for bottom bar | Ua = 4.8VF ¢(psi)/D(inch) <500psi, D = Dia of bar
Shear Stress V.= L1VPc(psi)

Q.49. A simply supported rectangle RCC beam wide 10inch having an effective depth 22inch
carries a total factored load 4kips/ft on a 20/t clear span and use rebar 3#6. If f'; = 4000psi
and f; = 60ksi, Check the Bond stress of that beam when, n=10 ?

Sol”:

We know that, Given data,

Bond stress, U = V/Y,Jd Vmax= WL/2 = 4 x20/2 = 40kips
=> U = 40/(7.07 x 0.857 x 22) = 0.30kips/in> | ¥, =NaD=3nx0.75 = 7.07inch
Again, k = n/(n+r) = 10 10+fs/fc)

Bond stress for bottom bar, => k= 10/(10+24/1.8) = 0.428,
Uan = 4.8V c(psi)/D(inch) < 500psi J=1-Kk/3=0857

=> Uy = (4.8¥4000)/0.75 = 0.405kips/in°< | d =22 inch

500psi and < 0.293kips/in’ ,

. Sq it is safe (Ans)

Q.50. A cantilever rectangle RCC beam wide 10inch having an effective depth 22inch carries a
total factored load 4kips/ft on a 20ft clear span and use rebar 4#12. If f'c = 4000psi and f, =

60ksi, e

Determine development length of the beam when, n=10? !(——% Fiovr)
Sol”: - :

We know that, Given data, .

Bond stress for top bar,(Cantilever beam) Pc = 4000psi, '

Uy = 3.4VPc(psi)/D(inch) < 350psi fe=10.45 x 4 = 1.8ksi

=>U,; = 3.4V4000/1.5 = 143.36psi = 0.143ksi <350psi | fy=60ksi,
We know,Development Length, L = fD/4U fs= 0.4 x 60 = 24ksi

=> =24 x 1.5/(4 x 0.143) = 62.96inch = 5.241t (Ans) Dia of bar, D = 1.5 inch

Q.51. Draw the flexural and diagonal crack in a beam?

Ans: Compee s n-teee)
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"‘:ghs‘; The longitudinal steel ratio is column is 1% - 8% (ACI code) and 1% - 6% (BNBC code

‘ 'Q.54. Why does BNBC/ACI specify the longitudinal steel ratio to be kept in 1% to 8%7

“on the other hand spiral column under loaded condition longitudinal steel buckling prevented

evelopment bon ‘stress exceeds allowable bond stress
ess should not exceeds allowable bond stress, if excec

53 W;iie‘down the longitudinal steel/rebar ratio in ACI and BNBC code? :

Ans: Because of- 5o Bl B

i) Ensure the resistance of the column

ii) Bending moment not accounted for code analysis _
iif) Reduce the effect of creep and shrinkage of concretc under sustained compression

Q.55. Why is a smaller reduction factor used in a column compared to beam?
Ans: Because of- ‘ ' TR | 4
i) Beam failure would normally effect of only a load region where as a column failure could = =
result in collapse of the entire structure.

Q.56. Why the load capacity of spiral column is greater than tied column?
Ans: Because of- ’ : :

i) Tied column under loaded condition the concretc fails by crushing and shearing, on the other
hand spiral column under loaded condition longitudinal steel and concretc prevented by
concretc core. : : i

ii) Tied column under loaded condition the longitudinal steel buckling outward in between ties,
by concretc core.

Q.57. Write down the value of reduction factor in Beam and column?
Ans: : Ay ‘ )

Structure Name = | = Reduction factor (¢)
Beam for Bending Moment [ 0.9
- Beam for Shear and Bond Stress R - 0.85
Tied Column T L 0.70
Spiral Column S Eis v 0.75

Q.58. Write down the specification of Tie and Spiral reinforcement?

- Ans: -
Tie Specification ‘ ‘ Spiral Specification
i) Spacing , S =48 x dyic : 1) Spacing ,§ = D./6

ii) Sp;acing ,S =16 X dmain 5 G
iii) Spacing, S = Least dimension of Column | :
size. : Wher_e,Stecl ratio,ps= 0.45(Ag/Ac-|)Fdfy
Smallest value is acceptable - Spiral reinforced area= a,
Core Dia=D,

Smallest value is acceptable

i) Spacing,S =4ay/p,D,

Q.59. Write down the specification of tensile reinforcement?
Ans:

The specifications of tensile reinforcement are as below-

1. Clear distance between two rebar, not less than of rebar dia.
2. Not less than 2.45 cm or 1”

3. Not less than 1.33 times of maximum aggregate size.




).61. Write down the difference between One way and Two slab?

ns: The difference are-

One Way Slab

Two Way Slab ‘

One way slab is supported by beams in only
two sides

Two way slab is supported by béams
four sndes

The ratio of longer span panel (L) to shorter

span panel (B) is equal or greater than 2.
Thus, L/B >2

span panel (B) is less than 2. Thus, L/B <.2 .

Main reinforcement is provided in only one
direction for one way slabs

Main reinforcement is provided in both the. s
direction for two way slabs '

Q.62. Draw the reinforced detailed for One way simply supported slab?
Ans;

-
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Section —p-
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Details|of dis

\Distribution‘Bars ik Main BarsS
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Distribution Bars — Main Bars
Section- Q-0

64. Write down the definition of slab and there types?
1s: A widely and horizontal plate which is constructed by the RCC is called slab. It is
enerally horizontal to above and below surface.
ere are 05 types-
dne way slab , 2. Two way slab, 3. Flat slab, 4. RR slab, 5. Ribbed Slab

T
— —— e s — -

]

§ % Slab Minimum Beam Minimum Column
sminy= 0.002bt(50G and 40G) Asmin)= 200/fy, | Agmin= 1% of gross area of column
__and 0.0018bt(60G) Asmax) = 0.75pb | Agymag=8% of gross area of column

66. Wri_tc down the minimum lap length in compression and tension zone?

o

ap length in compression zone 24d and tension zone 30d, where d = dia of bar (IS), in ‘
_"dia of bar. But_another dia of bar used in one member this dia is equal to the

e;tj’geéﬂﬁSlendcrness ratio? :
1€ ratio of unsupported length of column to its least radius of gyration is known as
S ratio, i.e. h/r, where, r = Radius of gyration. A

ko

i _,'.rqot of minimum moment of inertia to its cross sécti

nal ar

P aa




Cross secf ion of a plle cap wnth colum’n?

APy L bR ] e s
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o
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2 4
o A
eI\ ; : :
e ‘ i Figure: Typical cross

section of a Pile Cap

\ﬁ |
Use minimut 6nos rebar

Q.72. What is Creep?

Ans:

In under any condition deformation continues when
the load is held constant, this additional deformation
is known as creep.

Deformation under constant load-Creep
Deformation under fluctuating load- Fatigue

e e

Deformation

Time

Q.73. Why need to used lateral reinforcement in column?

Ans: Betause of- : ;
1. To hold the longitudinal bars in position, while the concretc is being placed P
2. To prevent the highly stressed, slender longitudinal bars from bucking outward by bur:
the thin concretc cover
3. To resist the shear 4

Q.74. What is Fatique failure?
Ans: Fat|gue failure is defined as the tendency of a material to fracture hy
progressive brittle cracking under repeated alternating or cyclic stress.

Q.75. What are the factors of column Buckling?
Ans: Buckling depends on- '
1.End restraint, 2. Stiffness, 3.Length, 4. X- Sectional arca - ;3?

- R R
¥

Q.76. Why cube strength is greater than cylinder strength? S
- Ans:;Because of- & m
It ratio['s,:\nore cylmder than cube where L = Leng,th a d
/ load distribute in the cube
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(Q.78.Write down the minimum clear covers at slab, beam and column?CE Fourdoty o1 =

Ans: : @ Nie\ —
Component Name Clear Cover
Slab A5 mm
Beam 25mm 7
Column {07

Q.80. Design a tied column for a concentrated
4000psi and f, = 60ksi for longitudinal?
Sol”:

allowable working load of 480k with f c

Design for Tied Column WSD Method

Design for Tied Column USD Method

Assume steel ratio, p, = 0.02 = AJ/A,

We know that, P =0.85[ 0.25f (A;- A;) +

Asfi]

or,480=0.85[ 0.25x 4 x (A, - 0.02A,) +
0.02A;x0.4 x 60 => A, = 386.784 in’

=>b x h=386.784 in> => b’ = 386.784 in’
=> b = V(386.784 in®= 19.66 in~ 20 in
S%,Column size = 20” x 20”, Actual A,=400
in

Again, P=0.85[ 0.25f (Ay- As) + Adfi ]

or, 480 = 0.85 [ 0.25 x 4 x (400 — As) + A  x
0.4 x 60 => A= 7.16 in’ so, using 6# 10
Actual area of steel, A, = 7.6 in’

For Tie Spacing

Assume clear cover = 1.5” :

Spacing (using 10mm bar = 0.3937 inch)
1.S=48 x d;c = 18.89 “=18”
ZaeElibids =116 x 1.25” =207

3.8 =20” (Least dimension of column size)
Spacing 18” c/c use 10mm bar

6-#10 bar
10mm tie
bar@18” ¢/¢

Assume steel ratio, pg = 0.02 = AJ/A, ;
We know that, P =ap [ 0.85f; (Ag- As) + Adfy
]
or,480=0.¢ x 0.70x [0.85x4 x (A,—
0.02A,) +0.02A,x 60 => A, = 188.29 in’
=>bx h=188.29 in? => b’ = 188.29 in
=>b=(188.29 in®)=13.72 in= 14 in
So,Columnssize = 14” x 147, Actual AcS
=196in?

Again, P =g [ 0.85f; (Ay- Ay + Afy ]
or, 480 =075 x 0.78x [ 0.85x 4 x (196
T Asx 60] => A;=3.302 in’ so, using 6¥
Actual arfea of steel, A, = 3.606 in>
For Tie Spacing

Assume clear cover = 1 .5”

Spacing (using 10mm bar)
.S=48xd;.=18.89 “ = |§»
2.8=16 X drpain = 16 x 0.875” = 14
3.8 = 13.5” (Least dimension of colun
Spacing 14” ¢/c use 10mm bar
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0.25 xﬂ:x(Ag 0 02A )+002A X
4 x 60 => Ay=328. 77 in®

=>[ID%4 =328.77 in’ => D= 2046 in = 20.5
in

So, Column size (Dia) =20.5” Actual -
~330m

Agam P=0.25f¢ (Ag- Ag) + Af,

or, 480 =10.25 x4x(330 Ag)+A;x 04 x 60
=> A= 6.5 in’ so, using 6# 10

Actual area of steel, A, = 7.35 in?

For Spiral Spacing

Assume clear cover = 1.5” D¢ =20.5-2 x1 5
= 17.5, Ac = 240.40 inch?

ps=0.45(Ag/Ac -1)Pc/fy = 0.0111 < pg = 0.02

Spacing (usmg 10mm (0.3937 in) bar, a, =
0.122 inch?)

1. S =4ay/pD,
dEclc
2.S=Dc/6=209"

Smallest Value acceptable so, Spacing 2.5”
¢/c use 10mm bar

= (4 x0.122)/(0.0111 x 17.5) =

Clear Cover
1.5inch

6-#10 bar
10mm tie
bar@2.5” c/c

] 29
or, 480 =¢:2% x 0.75x[0.85 x 4 x (A
i) 02A x 60] => Ag"" 328.77 in
=22 1319) /4- 189.13 in’ —>D—1552m
in

So,Column SIZC(Dla)= 16”,Actual
A=200. 96in’ 3
Agam P =a0p [0.85f (Ag- As)+Asf]
or, 480 = 0.8 x 0.75x[0.85 x4x(200 96 -
+As X 60] => A, =3.07in’ so, usmg 6#
Actual area of steel, A; = 3.60 i in?

For Spiral Spacing 4
Assume clear cover = 1.5” ,Dc =16 -2 x].5={
13, Ac = 132.67 inch’ £
ps= 0.45(Ag/Ac -1)fc/fy = 0.0154 < p, = 0. 02
Spacing (using 10mm (0.3937 in) bar, a, = i
0.122 inch’)
1. S = day/pD,
247 clc

2.8 = Del6=2.2= cle

Smallest Value acceptable so, Spacing 2.2”
c¢/c use 10mm bar

= (4 x 0.122)/(0.0154 x 13) =

Clear Cover
1.5Sinch

6nos #7 A
10mm tie }‘
bar@?2.2” c/c «.

L-LEQQ.SZ. What are the effective length of various types of columnf‘?

Ans:

Type of column Effective e Per Pee
length(r)
(A) Both end hinged 0L W

(B) One end fixed and one end
hinged

0.707L

~ (©)Both end fixed
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c W wall ootlng
a,A=(Lxl )m
ent, M = w(L-a)/8

¢) Shear force at critical at shear section, V, = \ mom

(c-d)w B \\ Criticdt
| d) Shear force at critical at moment and bond | 9 i\\\\\\\\ of She
| section, < :

Vi = cw X L(m)

| 3. Independent(RCC) Column footing

a) Area A = (LxL)m

b) Moment, M = wLc?/2 , where, ¢ = (L-a)/2

¢) Shear force at critical at shear section, V, =
(c-d)Lw ,where allowable stress, V. = 1. IV,
(psi)

d) Shear force at critical at moment and bond
section,

Vi = cLw ,where allowable stress, V. =
(psi)

e) Shear force at critical at Punching section,
Vo = [ = (a+d)*]w ,where allowable stress, V,
= 2VP, (psi)

| B 3

- G Mimimum Ve Loed g elouiny «

f) Punching area ,A, = 4(a+d) x d

Critical section of
moment and Bond

Critical section
of Shear

e i
L{m) Critical section of |
Punching Shear

Q.84. A 18” x 18" RCC column made  footing size 8ft x 9ft will supports a total load @ -
23000 Ib per ft. The bearing pressure of soil is 2ton per sft. Determine footing depth at WS )

method for f’c= 3000psi and fy 40000psi?
Sol:

We know that,

Shear force = [8 x 9- (18+d)/144 ] x Soil
Pressure = [72-(18+d)*/144] x 4000 Ib

Now, Punching area ,A, = 4(a+d) x d

=> A, =4(atd) xd

=> A, =4(18+d) xd inch?
So, Shear stress, Ss =
4000)/[ 4(18+d) x d] psi
Again, allowable stress, Vo = 2V¢ (psi)

=> V, =23000 = 109.54psi

Now , [[72-(18+d)*/144] x 4000)/[ 4(18+d) x
d) = 109.54

=>197d +0. I1d? = 72 - 0.007(324 +36d +
d ) (i)

[[72-(18+d)¥/144] x

Given data,

Soil Pressure = 2ton/sft = 4000psf
£7¢= 3000 psi

Footing depth, d =?

From (i) =>

=>1.97d +0.11d¢* = 72 =227 62
d?

=> 0.117d*+2. 222d - 69.73=0

Lo
:
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(Q:_§9 A 1? in._ thick concrete szll carries a service (unfact '

and a service live l;)al:i Of‘f l %.5 klps_ per foot. The bearing prggzszedg?(siolicl)aig ggolo(:bklps p o
level of the base of the footing which 18 5ft below the fing] ground surf: e Fout
depth at WSD method for c= 3000psi and f, = 80000psi if density s#rs;ﬁs ?SBTE%?: ol

Sol”:
[Consider 1-ft strip of footing and wall [Givendaw, — ———

We know that, Soil Pre = SLhe
thickness = 1 x 12:12 inch fy = 80000psi

Allowable net soil pressure = 5-(1x 0.15 +4 x Footing depth, d =7

0.12) = 4.37ksf
Area required=(10+12.5)/4.37 = 5.2 sft of

length .
Factored net pressure = (1.4 x 10 +1.7x
12.5)/5.2= 6.82ksf

Shear check

m at d away from the face of the

wall i 4
d = 12 - 3in cover — Y2 in wire dia =8.75 in

Vu = 6.82(16.5/12 x 1) = 9.38kips per ft

oVc = 2¢VPe bd = 2 x 0.85 xV3000 x 12 x
8.75 =9.78 kips per ft

since Vu< @Vc the footing depth is ok

Footing thickness d = 12inch (Ans)

Q.86. Write down the definition of Bridge?
Ans: Bridge is a structure which is carrying a road, path, railroad, or canal across a river,

ravine, road, railroad, or other obstacle.

Q.87 Write down the types of Bridg-e.?
Ans:

[ Types of Bridge Span Length
1. Slab Bridge 10ftto 25 fi
2. Deck Girder Bridge 50ft to 100t
3. Box Girder Bridge 100ft to 150ft
4. Balanced cantilever Bridge 150ft to 250ft

> o
Q-i@Dctcrminc Modulus of elasticity, if f'c = 4000psi?

We know that, Given Data,

Modulus of elasticity, Ec =33W'"*¥fc | W = Unit Weight of concrete= 140pcf -152pcf
=> Ec =33 x 150" x V4000 f°c = 4000psi

=> Ec =3834253.512 psi (Ans) Ec=? Psi
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of structure?
structures are-
ton structures
a) Joint consideration
i) Pin joint structure
ii) Rigid joint structure
b) Position of Frame consideration
i) Plane frame
i1) Space frame
2. Surface structures
3. Solid structures

@\. What is supports with classification? ;
Ans: Support is define as to bear all part of the weight of whole structure and hold it up.
There are fine types-

1. Hinged support

2. Roller support

3. Fixed support

4. Pin of internal hinged support
S. Link support

Pin of internal Link suppo

Hinged support | Roller support Fixed support hinged support

Link direction (One
- Reaction---No
translation along the
direction of link

A o }3—"““‘”“‘”1 e e ®
VRN 5 \\\\ | §,-._"____“.__5 i = » \Y
l

Q.4. What is Degree of Indeterminacy (DOI)?
Ans: Degree of Indeterminacy is the sum of external unknown force and reaction subtract s
equilibrium equation in ‘n’ joint. :
Degree of Determinacy(DOD), i = [m —(2{ — r){---->Pin support (Plane Frame)
Degree of Determinacy(DOI), i = [3m —(3j — r)}---->Rigid support (Plane Frame) :
Degree of Kinematic Determinacy(DOKI), i = [2] — r]---->Pin support (Plane Frame) ;
Degree of Kinematic Determinacy(DOKI), i = [3{ — r]---->Rigid support (Plane Fram
Degree of Determinacy(DOI), i = [m —(3] — r)]---->Pin support(Space Frame)
Degree of Determinacy(DOI), i = [6m —(6{ ~ r)]-—->Rigid support(Space Frame)
‘ Degree of Kinematic Determinacy(DOKI), i = [3] — r]---->Pin support(Space Fra
;i Degree of Kinematic Determinacy(DOKI), i = [6] — r]---->Rigid support(Space Frar
i Where, m = No of member, r = No of reaction, j = No of joint, s = No of internal hing

Q.5. What is Degree of Statically Indeterminacy: (DOSI)?
Ans: The number of additional equations based on the compatibility
necessary for the solution of the problem is known as DOSI.

Li ‘Degree of Kinematic Indeterminacy (DOK1)?
number of independent joint displac Lin a struc

“\.
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Ans:

MD. ASADUZZAMAN
B.Sc in CIVIL (DUET)

Struc%}lre

CELL-01913597502
@-’;f Determinacy. Indeterminacy, stability table?
Indeterminate and Stable Determinate and Stable Unstable
3m+r > 3jts Im+r = 3j+s Imtr < 3j+s
m+r > 2j m+r =2j m+r <2j

Q%) Determine the Degree of Determinacy forms the following Frame structure?-

Sol”:

Now that,
Imir=3x10+8=138
jrs=3x9+0=27

As, 3m+r > 3jts the structure
is Indeterminate and Stable ‘
So, Degree of Determinacy, i
= [m (2] - 1)
=i=[10-2x9-8)]

=i=0

Given data,

m =member = 10

r = reaction = §
j=joint=9

s = internal hinge = 0

N

. Determine the Degree of Determinacy forms the following Truss structure?

ol™:

Now that, Given data,
mtr=13+4=17 m = member =13
2j=2x8 =16 r = reaction = 4

As, mtr > 2j the structure is
Indeterminate and Stable

So, Degree of Determinacy, i
=[m—2j-1)]
=>i=[13-(2x §-4)]
=i=]|

j=joint=8

Q.10. What do you meant by “Analysis™?

Ans: Analysis means to find bendin

of a structure.

1. Planning

2. Designing

3. Implementation
4. Monitoring

3. Evaluation

6. Repairing and Strengthen |

Q.11. Define Truss with their types?

Ans: A plane truss can be defi
plane and hinged together at t

g moment, shear force, axial force, and torsion at any point

ne as a structure composed of a number of bars, all lying in one

There are —

heir ends in such a manner as to form a rigid configuration.

. Simple truss, 2. Compound truss, 3. Complex truss, 4. Roof truss, 5. Bridge Truss

Q.12 Write down the differen

Ans;

Stiffness: Stiffness inean

deformation,.

Flexibility: Flexibility n

deformation per unit load.

s that the deformation of structure unde

ce between Stiffness and Flexibility?

rcans that the unit load of g structure under deformation.

runit load. ie; load per unit

e
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MD. ASADUZZAMAN
B.5c in CIVIL (DUET)
CELL-01913597502

6—@ Determine the |.nember force ﬁorm; the following Truss structure and if the stress of steel
:;.250 « 10°KN/m? with factor of safety is 2, then find out the area of member AB and CD?
i

So l”:

Ma=0
§> fSOxZ- Rex6=0
= Rc = SOKN (T+VE), Ra= SOKN (L+ve)

Joint-A

IFy = 0 P4 Ra=0

F“",S:m}} Ra [sin33.F = 50 /5in33.7°=90.14KN (T) (Ans)
=>TAB ™

l_l_gj_n_t,—,!f_.(l*_il’i‘-‘ii"e moment for section [ -1)
tMp=0

FCDXZ' ch3=0

=>Fepx2- 50x3=0

_> Fep=50%3/2=T5KN (T) (Ans) ,
aaxsle SUESS of steel, S=250x 10 /.z. = 12.5KN/cm
{Xrea of AB arm = 90.14/12.5 =7.21cm” (Ans)

Area of CD arm = 75/12.5 = 6 e’ (Ans)
| Areaof LU

150 KN

esters!

Fassine Fag

Define Influence Line (IL) of a civil engineering structure and uses?
= Influence line is a graphical representation of ordinates of a structural parameter with
respect to position of load.

Uses--
1. To determine the structural parameter effect or actual load

2. To determine the position or direction of structural parameter

Q.15. Draw Influence Line (IL) for shear force and bending moment at section 1-1, 2-2, 3-3 at
below structure? @ Deaw “tne Ay for Eg-04)

Sol™
. 23 -
A H B <% b E F
A : A 0 A 2
W \ s e, S ‘ K
SaR M 3on T 4oR ;
E ElL for Vi
2 :”.. for Vz_z
3 —IL for V3.,
: 1L for M, .,
W : IL for M.,
‘ ! ! :& : : AL for My,
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ASADUZZAMAN

B.Sc in CIVIL (DUET)
CELL-01913597502

I | ZMy= 0
0 ! -Rgx6+5x5=
E SFD | E..Ttl.loxms
. | o™ 5+4.167=
| {0 9.167KN
0 Mlhnit -
\\\\\\\\\}\\}\\ Ry=9.167KN
D 1 _m
10KN-m |
L _
Q.17. Draw BMD and SFD for the following structure by Moment distribution method (I
=2.51¢c)? . -
Sol”:c()sce detailed —Indeterminate Structural Analysis-C.K. Wang,Ph.D.)
Joint A B C
bt AB BA BC CB
| Sifkes factor, k=1 | gy | Elc | Elc | Elc
rDistribution factor - 0.5 s=@anBa+sey 0.501.;—‘:)“/( BA 1.00
FEM(F) -57.6(a) 2;’;2-4(*’) -41.67(c) +41.67(d)
BALANCE(B) 0 "e D e 1 -22.36 Hbomy) | -41.67 g0
FEM -11.18 e 0 -20.84 (i=p2) -11.18 )
BALANCE 0 +10.42 i@eiw s | 10.42 =riny) +11.18
FEM +5.21 0 +5.59 +5.21
BALANCE 0 -2.795 -2.795 -5.21
Total -63.57 +71.66 -71.66 0

Mcp =+ wL%/12 = +41.67 kip-ft

Mag = -Pab’/L? = -57.6 kip-ft, Mg, = +Pa’b/L” = +86.4 kip-fi, Mpc = wLY/12 = -41.67 kipf,

(4]

kip

Al J, VYU Ivvyc Ag L SAARTAAA\S

e oL P >t ; o b SKipift |

; - : S kip/t, ! : g ? :

: o 86414167 p‘?_l-GT; 463.57k-R | 329 '\p TV

(576 Q% kipftkipft|  kipf e 0%, SURILS

 kip-ft i E 7 : ,’ 6k= NSp2.19 NN
f'; | NV 23.19€ Lok, 17.81k

: ! Fixed PWd A 32.19

E 60 Moment ! 0| k

; a ] Skipft ! : %

' Wi : i ' 8

q “)’ b 758 Tkef OO,

VYV VYV : ;
\ . ) §4.73 4167 :
Ny ey Ohs_,, N —
I \ [
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B.Sc in CIVIL (DUET)

CELL-01913597502

O.18)A suspension cable is supported'al tWo points A & B, A being one meter above B. The
Q.18 elong 20m. The cable is subjected to 4 loads of 2KN, 4KN, SKN & 3KN at

: ces AB b . \ )
g;:::zce of 4m, 8m, 12n, and 16m respectively. Find the maximum tension of cable, if dip of

the cable at point of application of 1¥ load is Im with respect to A. Find also the length of

cable?

W" x1-2 xle4 x12 -5 x8 -3x 4=0

=> §0RA - Hp= 1320 (l)_ _

EM(‘:O:)RAX 4- HAXI:O => 4RA—HA """ (ll)

o () & (i)=> Ry= 8:25KN: Rg= 5.7SKN, Ha= 33KN,

He = 33KN, Tviax = V(RaZ+ H') = 34.02KN (Ans)

Mo = 0, hy =1.76mEMg = 0, hy =2.03mIM; = 0, hy 4KN sk

=] ‘l/)Om, Length of cable = V(4 +2l )+ 1(4 + (12.76 1)+ 'L4m= r | : }.B'
V@ + (.03 -1.76)) V(@ + (203 -1.70%)+ N(4* + (1.70° - . Am 4

12)) = 20.28m(Ans)
| 1%) =20.28m(An

6’1“\ Determine the deflection in a 10m span simply supported beam below 10ton load which
l(iton load place in this beam 6m from left end, where E =2 x 10°Kg/em? and I = 10° cm®

Sol™:

We know that, A ¥
Deflection, y = El

= tga = V/EI( % x 400 x 24 x 10°) x (2/3 x
400) + (1/2 x 600 x 24 x 10°) x (400 + 1/3 x
600) =2.8cm |

Again, :

tom= I/EI( Y5 x 600 x 24 x 10°) x (1/3 x 600) o

=0.72cm :
Q.20. What do you mean by seismic load?

AABP and AAMN =>
MN/600 = t;2 /1000
MN = 1.68cm
Yc=MN —tca=1.68-0.72 =0.96cm (Ans)

Ans: Seismic load is one of the basic concepts of earthquake engineering which means
application of an earthquake-generated agitation to a building structure or its model. It happens
at contact surfaces.of a structure either with the ground, or with adjacent structures, or with
gravity waves fromrsunamiegapc--&mmd)

@ What do you mean by Base Shear?

Al]s: pase shear is an estimate of the maximum expected lateral force that will occur due to
seismic ground motion at the base of a structure.

(Q.22) Write down the factor of Calculations of base shear (V) ?
Ans: The factor of Calculations of base shear (V) are-
1. Soil ?onditions at the site
2. Proximity to potential sources of seismic activity (such as geological faults)
3. Probability of significant seismic ground motion

4}; The |evel‘of ductility and over strength associated with various structural con figurations and
the total weight of the structure

3. The fundamental g thratt .
al (natu i .
loading (natural) period of vibration of the structure when subjected to dynamic
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Q.23. Write down the formula of .

Ans:

Sustained wind

pressure ?
CCCICzV
Where, q: =
Sustained wind
pressure at height
2, KN/m’
C. = Velocity to
Pressure
conversion
coefficient
x 10°
C; = Structure
Importance
coefficient
Cz = Combined
Height and
Exposure
coefficient
V= Basic wind
speed in Km/h =
Dhaka and
Gaibandha-210,
Bogra-198,
Barisal-256,
Bandarban- 200,
CTG-260,
Kustia,Gazipur-
215, Jaipurhat-
180, Khul s -
238 Bagerhat-252

=47.2

Now,

Design Wind
Pressure, P, =
CoCpa
Where, P, =
Design wind
pressur in height
z, KN/m?

Co = Gust
Coefficient
Cp= Pressure

Structure Height C
Importance | C, Structure above |— :
category ground | Exposure
,Z(m) A B C
Hospital,
Essential 125 F ll)re _and 0-45 1 0368 0.801 1.196
Facility ‘ olice
Station, 6 0415
Garage ' 0.866 1.263
To be 9 0
Hazardous | |, d;lngerous to 437 0972 {1370
Facility . the safety of
general 12 0.565 1.055 1.451
people
Special Jail, >300,> |45 | 0,624 LI2S | 1517
cienelipe | 00 | 229, >.300,>
5000 persons 18 0.677 1.185 1.573
Standard , 21 0.725 1.238 1.623
St " e 1.00 | Not in above u
Fae 24 0.769 1.286 | 1.667
Agriculture
building,
Low risk Construction - :
Structure 0.80 facility, 27 0.810 1.330 1.706
Boundary
_ ' wall _ _
Height |
Co
Surface | L/B o aboie
ground | Exposure
B C
,2(m) A
Windward | All 0.80 0-45 | 1.654 1.321 1.154
Side wall | All 0.7 6 1.592 1.294 1.140
9 1.511 1.258 1121
12 1.457 1.233 1.107
15 1.418 1.215 1.097
18 1.388 1.201 1.089
21 1.363 1.189 1.082
24 1.342 1.178 1.077
27 1.324 1.170 1.072

coefficient

Y o
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Q.24. Write down the Base shear formula under Seismic load?

Ans:

Design Base Shear, V = ZICW/R Area Zone| 7
Where, V = Design Base Shear Rajshahi,Khulna,Barguna,Noakhali I ]0.07s
2 Sl sl |-G o o nger | 7 1015
(see above) . Bogra.Hobogonj,Sthet,Brahmanbarla 3 izé‘
=12 S,/T . , Site soil characteristics S |
S = S-ne' coefficient for sl Rock,Stiff or dense soil depth less than 6Im | 1.0
E:rhiractqnstlcs " _ Stiff or dense soil depth exceeds 61m 12
C (—hl;%lod oFVibralionin seeanus= Soft to medium stiff clay soil less than 12m 1.5
N i i il exceeds 12m 2.
hy, = Height above the base to level n Soft to medium stiff clay soil exc 0
(m)
W = Total seismic dead load Type of Structure Cy
R = Response maodification o
coefficient for structural systems For steel moment resisting frame 0.083
Structure Details R_|' Ree and eccentric braced resisting frame | 0.073
. Light 8
2. Shear wall 6
A 3. Light steel 4
Bear}ng 4. Braced steel 6 All another structure 0.049
wall 5. Braced 4
concretc
l. Stecl' 10
B. eccentric
Building | 2. Light frame 9
frame 3. Shear walls 8
system | 4. Concentric 8 Type of load w
BF
1. special 12
2. Intermediate 8 . .

C. : Minimum 25% of
;Moment | 3. Ordinary steel Storage and warshouse floor live load
resisting 4 Ordinary 5

concretc " ' Not less than 0.6
Wh
1.5t Concrelo - ere partition load included KN/
+cl
D.Dual | 2. St, Concretc 6
+c3 Total weight of i
system C otal weight of permanent equipment shall be
3. 8t, Concretc 9 included
+c4

@ What are the methods of Analysis of indeterminate structure?

Ans:

The methods of Analysis of indeterminate structure are -

i) Moment distribution method,
ii) Matrix method

iti) Flexibility method

iv) Slope deflection method
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MD. ASADUZZAMAN
B.Sc¢in CIVIL (DUET,)
CELL-0191359750;

Q.26. The 12m
wood fram (e
Joypurhat. The site conditieodnomce building is to be constructed in 2 «punghirdighi” area i
s consist of deep alluvial deposits with a high water table ang

roof floor DL = 15 i
psf Extorior Wall ng= tlyoplcal floor lo_ad =12 psf, Partition Load = 15 psf ,Snow Load = 12.5
wh psf .The building Occupancy Category I1 ,light structure and Clasg
Sol™:
Design X b5 |
gn Base Shear, V = ZICW/R Given data, . Zone 2=0.15
ficient =Zone -2 = V.

7= Seismic zone €0

=>V=015x1x0 :
380 x 222.26 /8 = 2.42KipS_ | | = siructure Importance coefficient =1.00

Roof . 26/8 =2
Roob ;\(;:3 t Weighttkip) § =Site coefficient for soil characteristics = 1.00
Exterior Wall 1120 L 306 |1 ¢, =0.049, h, = 2m, T = Peri?d of Vibration in
Snow u 112 || seconds=Cyh*' = 0049 % (12 20316 sec
2040 | 125 25.5 o) 258 125x 1 x/0.3167 = 0.580

dead load = 222.26kips

Typical Flo 67.30 W = Total seismic :
B ,”" Arca Uit Weightikip) R = Responsé modification coefficient for structural
i 2040 12 24.48 systems =8
Laterior Wall 1120 10 1 4
Snow 2040 15 30.6
7748

(17, Petermine Ahe Centrod OF ove hon elow

gm\":
[O‘i = -'lr x4 x A6 = A44 n” y —-_1
M = g+ B XL = 5.2% 1A | |
éal,_. G,-\——%i\g = A20rh 1
! ) i
Mg = ALK G = I6r1eTn” ol * |
A= 1op =8N |
ai; 6}/7’ = %])’\(M . 2 i 6//
p & "
Lo Ak e o S
A+ (v , i
5% = 1441 593 +9b A8 . , , ,.
lay t 9 - 228 /0N jY‘O'm S Al | NR) S @5}9

Aﬂﬁm W NOW,

-—d:— C’“d\+ O"Lj’L
M
LaQq A AL 9bXS

Haa+al
= 4 inon -lyom X -x M) @W'y

Pagez 7




vesvHrny @Y ‘wodoree o ‘ -
f & P : s ANt o ;
e VW A resuitend 1 ey

gl \exten 1 g Yorts 4
oY We wWnow el

Hon® = Fx Slvee
et £ CoSol
> -engo’= S0y
Fx-+\=d (8] Y- V2

A,
. \ @
pr= Fax T 2R cosatr

> (Fyy) = PO R 2Fafy Cosar - - @

D> Fax FEOK =0 5 Fx= -Fytost
@=> Fd"/’q _ F&’asﬁv+ P‘g - 2B 45

> Ry= U as)
o
= = 1-- 87 2+ e —-\——
> ‘:d 4\ CLOSRIEYY o 4- e = £2) :;oo;Jso“@ns)

Q- Deterine yvesvtsad Jorer K Qidviekyon Sy Slsn

, Jorer.
Uavt W2 yhy- A\ Jdova v @\/-er\ \LQ ’d t2 6] box Acaxte,

S\,
100 20 ;ova
L\q/f k) > ks
S . < 2% .
e o oWe—{ qs° __
) _ : 4‘{\'q’L|a XO~L26 5t
AL . - 4 5‘0»8
2650 AG1-qz l e
‘w)t}‘“"’c,) Llip= AOD C0SYS' — §U (0525 5’4 100 SINGS* 350 €06 265k — 4 42
=0 |
&) Lvp = 100 Sines + 50 S 253 Jo0tas gt - SD SN 2668
= 0 '

We Yy Yhed | 0 - l[&tgvr)"q- @HF)"’J

= O @ms)



QaD\evmine VA ¥ 2 Jor <§C‘“°"°‘°'“QT¥L‘D”V{€“ CELL-019135975p,
SLK
We kntronod, \ gy, Aheorum,

7 ()
En s Lo

pr

Trac S8 | sin(ets)
o 5 OUD.

| AT A s
2 Gnovt . 9njzee Smzad

‘E‘\\ .
R

SUNNNR NS

T

- 250 WY

Now, a1 STEZSOEG B oy
¢ o -+ 570K

O oris 272 9 080 dderny,

QuzgDetermine codlus oF gyfotion 90

momeny 0y Inerdin of A-HK X151

So .

R VJ\ON, Y'C'QJ (AN (0 37ﬁ\0n, L—Z-E ::JT = '®

_ nxe4 ,, 5bba 2,928
faa = 2r 22

= 1F2F31nY
A= TEET - 4t = sq24n”
O = vez = P:g—z_»;f% = 2,200 (Any)
) N, 1, = p&i + rl(_*&‘l’.,(q*)_ %‘2+L\Kq;qb) _ 7lgrmq®m) &
‘_[Xd; D.g—g— +ﬂ£8\l’ KL;L)— (ﬁ;_*_éoz__?__,( Gra*e’) = 32.8 inY @hy

G20 Wnte dguan MeRn) Mode 1
ANSt ANp = smoli-b/see = F4L Won AST Kym/mm = 35 ¥ -m/su

¢Meaeney £ = Pon
dé Pin
| THP= Indi core Wovse Poiel

Pin = The = oo FY0 = Frichion Hovee e

Poot = 1P = WHe Yoy PUrmp @[jp '-=‘ Crere  ore oY
: | | = ho 4t h
o €rgire - ANP = RO+ 9\?\2: s ‘imr\d
cY. — N6 » 2\ = et o nend
o= 7 N = ot vy head L‘ﬁ)“\

Page 2 8

P2L0 Wl
= 0LUMe ¢y :
Hp- 10 ‘ ke (P
s T S e v = Veloty ent

O = Vi




e d 20Mm:

g A P Lt 40,000 M o wWotey  por hovy 0\30\\-,\9{_ A ol

sol"¢ .

Compte —he ooy hovse PO0WRY Ay Hyow AP 9

Ho = 2

40,0000%X9.81x 2.0
SWP = S

" CIven Ande,

Y7 = 400000 hitve = 40,0000 ka
- m= ApC000 kq

SGO0™F4 G & = 9.9 M/t ,4£=4h
| _ = LD Sey
= 7.%0 By &x_;) N = 20m  ANlp= T46 et




-~ ~EVAL DK
(‘FLL~0|9|(35(‘§J’§B
ENVI 0
(@0, What s Leaching? ROMENTAL ENGINEERING
ns: Leaching the process of di i :
by downward movema Ofwat;s:olvmg, the soluble salts and removing them from the layers

N62C03 + Ca;So4 > N82504 +Ca;CO;

Q.2 What are the oby
Ans: The objectives
1.To supply water

2. To supply safe an
3. To make water e

ective of water supply?
of water supply is-

n adequate quantity
d wholesome water to the consumer
asily available to the consumer

@ Write down the essential element of water supply with sketch? O, WPwe down Ane po

M 0
Ans: The sketch of water supply- Wkt SUPFR Jrshem Componeps, '\J
\ L1l
T g £ %
R QiR
l > g RO NS A A
iy }f‘:f @ .
U WA —| i~
l ..... p W‘ "
Source of
Supply Collection System Treatment System Distribution System l

@ What are the basic consideration of source of supply?
Ans: The main consideration in source of supply is-

1. Quantity of water

2. Quality of water

3. Cost

Q.5. What is water treatment? Write down the objective of water treatment?

Ans: The parameter which makes water is unacceptable to consumer the process whose
parameter remove is called water treatment.

Objectives are-

1. Safe to drink

2. Pleasant to test

3. Suitable for domestic uses

Q.6. Write down the most common method of water treatment?
Ans: Themethods are- '

I; Plajn .sedi.i‘_r‘@e“matiop;;;_f;;;;if- 5. Aggation

L Sedimentation with coagulaffon | 6. Arsenic removal
3. Filtration : 7. Iron removal

4. Disinfection 8. Activated carbon application

9. Water softening
10. Demineralization
11. Desalinization
12. Fluoridation

Q.7. What is Plain Sedimentation?

Ans: This is the process of causing heavier solid particle in suspension both organic and
Inorganic to settle by retaining water in a tank or basin.

Q.8. Define terminal or settling velocity?

Ans: The heavier particle will move quickly to the bottom within an accelerate velocity unless
drag force equals to gravitational force after that the particle will move with constant velocity
is called settling velocity or terminal velocity.
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Q.9. Write down the formula of settling velocity?

Ans:
Valid for particle size 0.1cm dia and Re<] MM
Vs = g/I8 x (s-1)d°y —nono- (i) and Re<2000
This equation is called stocks law Vs = [V(4g/3Cd)] (s-1)d (i)
Vs= Settling velocity This equation is called Newton’s law
g= acceleration due to gravity Vs= Settling velocity )
s= specific gravity of the particle g= acceleration due to gravity
d= diameter of the particle s= specific gravity of the particle
y = kinematic viscosity of water d= diameter of the paﬂlfile
Cd = Newton’s co efficient of drag

Q.10. Write down the factor of settling velocity?

Ans: The settling velocity is depends upon the following factor-
l. Horizontal flow velocity of water

2. Shape and size of the particle

3. Specific gravity of the particle

4. Density of water

5. Viscosity of water

@ Write down the design criteria for plain sedimentation tank?

Ans:

SOR =Q/BL =0.20to | m/hr SOR= Surface Loading or Surface overflow rate
H=1.5m to 2.0m Q= Discharge

T=BLH/Q = lhrto 3hr B= Width of tank

L/B=3to8 L = Length of tank

V =QT--——- for rectangle tank T=Time for horizontal flow or Detention time
V= D(0.011D + 0.786H]-—-for circular | V= Volume of tank

tank D= Dia of tank

.12) If the flow for water supply is 1000m*/day. Design size of plain sedimentation tank for a
detention period of 2hr .Assume B:L= 2:3 and tank depth 2m?

Sol”:

We know that, Given data,

Q=VIT SOR= Surface Loading or
=>41.67=LBH/T Surface overflow rate
=>41.67=1.5BxBx2/2 Q= 1000m*/day= 41.67m’/hr
=>B =5.27m=5.5m ' B= Width of tank=?
So,L=1.5x55=8.25m ‘ L = Length of tank=1.5B=?
Check T =2hr

SOR =Q/BL =41.67/(8.25 x 5.5) = 0.92m/h H=2m

[ in between 0.2 to 1 m/hr], So ok for L and B ]

Q.13. "Y”‘c down the difference between plain sedimentation and sedimentation with
coagulation?

Ans:

1) Large p::i?:l': Sscft‘ljein':'eﬁ:'tatio“ l Sedi.mentat.i(m with Coagul@
2) Not use chemical 2; I(ig:: ?:(? l,flam?lc settlemc:n

3) Test no change 3) Test Changeummum coagulatesuse |
4) Low cost and easy process 4) lts costly more than plain sedimerﬁ_gl_idgﬂ—j
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v e CELL- )
(Q.14) What i : L-019135975,
Ans: Coa i

Th articles

I.Z{L‘SEL‘”"‘““’" coagulant are- Floculsdions. Focu\sdion |

2. Ferri Sum ulphate [AL(SO4);,nH,0) QULUNE FWEULon \S o pfary
= b fic ulphfate [Fex(S04);,9H,0] % 03 N PRI g
- kerric Chloride [Fc1C|3,5H20] Wy mevny

4. Ferrous Sulphate (FeS0O4)

Q.15. Define filtration with write down there types?

Ans: Filtration is 3 process of water purification which water is allowed to pass through a beg
Types of filtration —

1. Roughing filter

2. Slow- Sand Filter(SSF)

3. Rapid- Sand filter(RSF)
4. Mixed Media Filter(MMF)

Q.16. Write down the difference between SSF and RSF?

Ans:
SSF RSF
1. Rate of filtration 0.1 to 0.3 m*/m%/hr 1. Rate of filtration 5 to 15 m’/m’/hr
2.No pretreatment is required 2. Pretreatment is effective
3. Low cost of operation and maintenance 3. Relatively high cost of operation and
maintenance
4. Total no of unit, n = 0.5VA . 4. Total no of unit, n = 0.04VQ
Where, n= Total no of rectangle unit Where, n= Total no of rectangle unit
A= Total surface area(m?) Q= Plant capacity (m*/day)

Q.17. Write down the operational difficulties of RSF?
Ans: The operational difficulties of RSF are-

1. Negative head and air binding

2. Cracking of filter bed

3. Formation of mud ball

4. Jetting and sand boils

5. Sand leakage into the under drain system

@) What do you mean by MUD balls?
Ans: Mud balls consist of grain of sand and chemical flocks carried over from the coagulating
basin.

Q.19. A rapid sand filter is to be designed for a capacity of 27000 m3/day, what should be the
number and size of the units and calculate the percentage of filtered water required to wash the
filter bed and the capacity of the wash water tank?

Lp'i‘-’(ln\ﬂ%( C"'X W \\ed ot oy ey )

Ans:
Assume, Rate of filtration =5m>/hr/m* =>n=657~7 ‘2‘7
Rate of washing =35 m*/hr/m\- Area of each. unit = 227.36/7 = 32.48 m

Length of filter run= 24hr including for filter | Let L=15B
washing and 15min for resettlemment of sand bed | So, LB =32.48

Filtration period = 24-15=23h 45min=23.75hr =>1.5Bx B =32.48

Filtration rate = 5x23.75=118.75 mJ/day/m“‘ =>B=46Smand L =7m

Filter area required=27000/118.75 = 227.36m? Size of filter=4.65m x 7m (Ans) 3
No of filter unit, n=0.04VO = 0.04v27000 Actual arca provided = 7 x 4.547= 278

s Wy Y oonived = 050 2o X 227045 = (6§
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L 2‘) Write down the quality parameter of water or test of water?
Ans: The quality parameter of water are-
1. Physical quality parameter
a) Temperature, Color, Turbidity, Odour test
2. Chemical quality parameter s
a) Total Solids, Hardness, Chlorine, P" Value, Iron, Arsenic, Lead, Copper and F luorine
3. Biological quality parameter
a) BOD (Biochemical Oxygen Demand)
b) COD (Chemical Oxygen Demand)
4. Bacteriological quality parameter
a) TOC (Bacteria. Coli=B-Coli, Escherichia. Coli=E-Coli)
b) ThoD (Theoretical Oxygen Demand)

('@Writc down the difference between BOD, COD and ThoD?
Ans:

AR ara st
BODEHY cob (TFH ThoD

~The amount of oxygen is The amount of oxygen is The amount of oxygen i.
required to oxidize the required to cxidize organic | required to oxidize the orgar

organic matter of waste by | matter of waste water with a matter of the waste wate
the bacteria cid dichromate completely to carbon —dioxi

Bacteria can be oxidize Bacteria oxidize bio- CeH 206 + 60, --> 6CO, +6H,0 =
only bio-degradable degradable and non bio- 180+192------> 300 mg/L glucose
organic matter degradable organic matter ThoD= 192 x 300/180 = 320

Q. 3\ Define BODs?
Ans The amount of oxygen required for the oxidation of waste by the bacteria about 5 d
20°C temperature is cailed 5 days of BOD (Bio- Chemical Oxygen Demand) or BODs,

@ Why COD is greater than BOD?
Ans: COD process oxidizes almost all organic components to CO, and H,O and the
proceeding to more than 95% completion; as a result the COD is greater than BOD.

(Q. 25)A sample of sewage was mcubated for 2 days and the sample BOD was ohse
l65ppm at 20%. Determine 5 days 20°c & 10 days 20° BOD values, Assume K (20°

We know that, e Given data,

Wz bL(L-ehe h\) B = Lyl) -6 | BOD ¥OrTowd, = 165 pfm A
2465 =L, (4- e = 4471 I Uthvae Opp, Lg = 1 & Lap
> Ly = s 0 PFN = 2250 M £y = S&’a ¢ ko = 1pd

Oh-e —\c -\71) g{\ﬁgm Feizn aal dq*--i.
G as60pm (A
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Q_Z What is hardness"

@28‘ What is carbonate hardness and non carbonate hardness? g
Ans: Carbonate Hardness: Carbonate hardness (CH) associated with the anions
COs* 3

Non_carbonate hardness (NCH): Non carbonate hardness (NCH) associated witk

anions except CO; and HCO;y

Q29. What is Alkalinity? e
Ans Alkalinity is a measure of buffering capacnty of water and is define as the quanmg;;
in water that will reacts to neutrallze the H' ion.

i, Total Alkalinity = HCOy + CO,* + OH - H+ 5

@é‘ Write down the formula? k!
Ans: Equivalent weight = Atomic weight / Valency S8
For example , EW of CaCo; = (40+12+16 x 3)/2 = 50g/eq = 50mg/ Milli equivalent

EW of Ca’" = 40/2 = 20mg/Meq

EW of Mg’* = 24/2 = 12mg/Meq
Note : Mg/L of ‘X’ as CaCo;s = (Concentration of ‘X’ mg/L /EW of ‘X’ mg/Meq) x SOm;f
as CaCos ;
@ A sample of ground water has 100mg/L of Ca* and 10mg/L of Mgz*' Expn
Hardness in units of Meq/L and mg/L as CaCo;? o4

Sol”: * :
We know that, Again, == y
Total Hardness = Concentralion of Ca’* + | Total Hardness = Concentration of
Concebtration of Mg’* 50mg/meq as CaCo; + Corlcebtratlon

=> TH = (Concentration of ‘Ca*"’ mg/L / EW | x x 50mg/meq as CaCo;
of ‘Ca”** mg/Meq) + (Concentration of ‘Ma®" | => TH = (Concentration of ‘Ca2"* mo/

| mg/L/EW of ‘Mg*" mg/Meq) of ‘Ca®” mg/Meq) x SOmg/meq{
|=> TH = (100/20 + 10/12) = 5.82 Meq/L (Concentratlon of ‘Ma’” mg/L

| (Ans) ‘Mg’ mg/Meq) x 50mg/meq as C:

; SEl b= (100/20) x 50 + (IO&
bk mg/L as CaCo3 (Ans) e

y ngarlthm orhzdrogcn 1on concentration is kn an
2 Or P+ 214 A d;.Prodnct of H*X :
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" as CaC03 = 32/30 x 50 mg/meq of
g/L
GOF P12 16 % 3)/1 = 6lmg/meq
f HCos as CaCoz = 56/61 x 50 mg/meq
=459mg/L

[=>10=-Log(H")
= H =-10/Log), = 10" moles/liter
- |Now, H" xOH = 10" =>OH = |0"*
- | (Vi) EWof H'=[ 1)/1 = Img/meq
| (vii) Molecular Uit WE H™="1"gti/mole
| (viii) Con” of H" = 107" moles/liter x Molccular
Unit Wt. H® = 10"'° moles/liter x 1 gm/mole = 107
mg/L

(ix) Con” of H as Ca

x 50 mg/meq of CaCo3=5 X

(x) EW of OH = [ 16+1]/1 = 17,
(xi) Molecular Unit Wt. OH = 16
17gm/mole = 17000mg/L

(xii) Con” of OH = 10 moles/I
Molecular Unit Wt. H'
moles/liter x 17000 mg/mole = 1.7 m
(xiii) Con” of OH as CaCos = 1.7/(
17) x 50 mg/meq of CaCos = 5 mg/L
We know that, :
Total Alkalinity as CaCo; = Cos’
HCo; + OH - H'
=>TA=[53.33+459+5-5x10°
~104mg/L as-CaCorfAnsy=——— -

=

@-35- 4
W 4 do
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>Sygo= 04 (4 0'3)

T

L0 U N
403 MAL

MHOD h 30°C 1

el s L*)

R e

~046%x10

447.99 (A - e

U_: O'J(;_scb /ldg\ﬂ

—he CoD= o 20°C 0F A sayR somple LS 320 a‘ra/L,

hete,
T= 306

oo = 04_/
4= 59 ¢

dg; =320

d

)




/"Trbf'/’/ 4'18:-0'), LH,";.Q:)
T B
//’L—’, ' | ' | -
| o5 el | 1 - |

oy M o cl |
e, 53449 —
L CH ,_,_L_AMC“ .—_ﬁl 485795 65y
e DS Nl

"’//‘1:»5-. varUnoér o Th, QY , Nk & ™o

s\ X LAY Oj \ Woek ey p(‘ad,vo Ane A_Ou_@w«“_a

8) An VY

ynantotion g/ Determing Un Gntrction 0F Nat won K TV CHE New9

ny (0002 3
R

Cotions Anons
Colt =40 " =440
MLt = A0 S0yl = 632
Nat+ =1 . Hgy =44-0 .
Kt = 20 -
50\'); .
00 0%1/‘5{‘” m@%‘a}m) Velancy {n) Ecwgmﬂ W imgie ae (o3
o | qui0| 4o % 20 g0 = A0D
Mgttt | A0 24 L 19 4L
Nat * 2% 1 29 2.9
Q- 140 | 9355 1 355 1649
ot | 62| 96 2 448 +O
| \i%‘ 410 64 1 €4 904 i

WO, 2 Coons = 4 mions
> 604+ 6T+ 2284297 = ,iq-qq..\.:;m-ga-ig
7 X= M‘ft m4/- )

NoW T H= (ot ﬁg‘ﬁ = A 6 MG ™ (e @m}

CH = 90AL ™~ (ato) )
NCR = 44V 67 =90 A6 = 1S4 ""j/

Coan G003 02




KR

@36\ An analys;i
(mg/L ysis of

£

a sai . ;
nple of water with P" 7.5 produce the following concentratigy

Bocm CIVIL(DUETY
CELL-019135975,

—————— Ldtions
C

=2 =80
— Mg =30

——  Na=7
L\ K =6

Sjll((:l]l'laFe Total Hardness, Carbonate Hardness (CH), Noncarbonated Hardness(NCH), The
alinity as per CaCo3 and Find also Total dissolved Solid(TDS) in mg/L?

SOl”:

@M&%@Mf_ﬂl

(i) Con” of Ca*" as CaCo; =
200 mg/L

(if) Con” of Mg?* as CaCoy = 30/12 x 50 =
125 mg/L

(iii) Total Hardness (TH) = 200 + 125 =
325mg/L as CaCo; (Ans)

(B) Determination of CH

(i) Con” of HCo3" as CaCoy = 165/ [(1+12+16
x 3)/1]1x 50 =13524 mg/L

(ii) Carbonate Hardness, CH = Cos™ + HCoy’
=>CH=0+ 135.24 mg/L (Ans)

(C) Determination NCH

(i) Again , We know that,

TH =CH + NCH

=>325=135.24 + NCH

80/20 x 50 =

The P" is nearly neutral, So the concentration
of H' and OH can be neglected. Hence, the
Alkalinity is given by ) .
Alkalinity =HCo3 + Co;" +OH -H

=> Alkalinity = 1352 +0 + 0-0

=> Alkalinity = 135.2 mg/L as CaCo; (Ans)
(D) Determination of TDS :

The total dissolved solid (TDS) is simply the
sum of all anions and cations.

TDS = Ca® + Mg?* + Na" + K* + CI' + So/”

+ HCoy’
=> TDS = 80 + 30 + 72 + 6 + 100 + 201 +

165
=> TDS = 654mg/L (Ans)

=> NCH =325—135.24 = 189.7 mg/L (Ans)

Suspended Solid(TSS)?

@Whai do you mean by Total Dissolve Solid (TDS) ,

Total Solid (TS) and Total

R

! Ans:Total Solid (TS) : Total Solid is the sum of total dissolve solid(TDS) and total suspended
solid (TSS),i.e, TS =TDS + TSS
Total Suspended Solid (TSS) : The materials which retains by the filter is the total suspended
solids ,i.e, TSS= TS = TDS

Total Dissolved Solid (TDS) : The materials which passes through the filter of 2 micro-m or
smaller size is known as total suspended solids (TDS) e TDS =TS - TSS.

633) Write down the Drinking standard (BDS — Bangladesh Standard) for Bangladesh and
HO?

Ans: :
Water Quality Parameter BDS WHO
Arsenic and Lead 0.05mg/l 0.0Img/l
Chlorine 0.2mg/l 0.6 to 1.0mg/1
Iron and Maganise 0.3 to 1.0mg/| 0.3mg/l
P" 6.5t08.5 .
Color 15 TCU 15 TCU
Turbidity 10 NTU SNTU
Chloride 150 — 600mg/L 250mg/L
Dissolved Oxygen 6mg/L il
Hardness as Cacos 200 - 500mg/L , i
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40! Write down the method of future population?

Ans: The method are-
1) Uniform growth rate method (UGRM).
2) Uniform percentage growth rate method (UPGRM).

3) Depressing growth rate method (DGRM).
4) Graphical extension method (GEM).

5) Graphical comparison method (GCM).

6) Geometric method (GD).

F=P(1+ r)':
Where, r = [V(P2/P))] -1
7) Least square parabola method (LSPM).

Q.41. Determine the population in year of 2000. If population of 1980 and 1990 is 180000La¢

and 220000Lac respectively?

Sol”:
Rate of yearly population, r = [V(P./P))} tj_

Given data,

. Future Population in year 2000, F =?
== r=[’\7(270000/ 180000)] -l Present population in year 1990, P = P, =
=>r=( 0202 220000Lac
We know that, And Past Population in year 1980, P~
F=P(l +r) 180000Lac
=>F= 220000 x (1 +c 023" n = No of year = 2000-1990 = 10 ycars
=> [ = 268#f)Lac (Ans) v = rate of yearly population
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Q.42 Wha_t do you mean by Environment Impact Assessment (EIA)? |
Ans: EIA IS‘S)/Slf.:matIC processes to identify predict and evaluate the environmental effg
propose action in order to aid decision making E@[’%‘g the_significant envirgpp,

consequences of projects development and programs At ,~ TronsPAYery,
\——)\—’.L «— C¢pian

@_43 Write down the purposes of EIA? Credin i\ L~ Partcpat en
b purp Y d €05 Q,h\_%imug PTaCh tab g

Ans: The purposes of EIA are- -1V A1y
I. To inform and facilitate consideration of environmental effects and consequences
development decision making. :
2. To ensure important ecological function and commonly values are more consistent iy
sustainable development principles. '
3. To promote the optional adjustment.

Q.44.Define Blue- Baby? _ 24,
Ans: The body is denied essential oxygen and in extreme cases, the victim su'ffoc'ates, because
oXygen starvation results in a bluish discoloration of the body, nitrates poisoning has beey

referred to as the blue baby syndrome.

Q:I;) Draw the standard curve for iron deterinination and Definition of ITCU and INTU?
ns:

I TCU:1TCU is the corresponds to the amount |
of color exhibited by a solution containing Img |
of platinum per liter of water in the form of
chloroplatinium ion. £ .
TCU = True Color Unit > (olor umt

—> Absorbance

- INTU: Niephelometvic “Eurbidj-ld v

» mg/L standard

Q.46. Write down the responsible pathogens for the following diseases?
Ans; :

@\ Write down the composition of the sewage?

A
Inorganic (30%) = Grils + Salis + Melals

Diseases Pathogen Types
Cholera Vibro Cholerae (Bacteria)
Amoebiasis ( Amoebic Dyscntery) Endamoe Bahistolytica
Bacterials Enteritis ( Diarrhoea) E- Coli, Salmonella SPP(Bacteria) |
Typhoid Bacillus Typhi
Hepatitis —A ( Jaundice) : Hepatitis- A Virus

Q.47. What is waste water? ;
Ans: Waste water may be defined as combination of the liquid or water carried water remove:
from institution, residence, commercial, industrial establishment together with ground watet:
surface water and storm water as may be present.

Ans: Sewage = Water (99.9%) + So‘lid (0.1%)

Y
Solid (0.1%) = Orga]nic (70%) -+ Inorganic (30%)
\;
Organic (70%) = Proteins (65%) + Fats (10%) + Carbohydrates (25%)
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~Ans: The test are-

CENGINEEKING IVIATEICIA :

Q.1 W.ni“eAdown, the different test (1-6) or physical properties (1-5) of 9".’._‘,7?!“
(1) Setting time test -> initial and final setting time

(2) Fineness test

(3) Soundness test .

(4) Strength test - Tensile and Compressive strength test
() Heat of Hydration 3

(6) Test for chemical composition

.2; Define Initial and Final setting time? _ :
(S\lﬁé: Initial setting time: Initial setting time is a stage in the process of hardening that after lh's‘
any crack in the concretc. ' .
The jnitial setting time of ordinary and rapid hardening cement Sho“ld_ﬂgt_lfis_ﬂlil_l_ 30

. o : : ok A (D 5 in (min T
minutes, Wnhat sedirg—Hime—Yor OWRW St Corrdt Ty v S )
Final setting time: Fin‘ra:%s setting time is the stage in the process of hardening of cement whep
concretc acquires sufficient strength, . i
The final setting time of ordinary and rapid hardening cement should notw
hours ond @Gk SQH\‘P{&UTTW!\\‘ finen Sa&m@\rw\rrw %0 mm

What do you mean be Heat of Hydration?

Ans: The chemical reaction between water and cement compounds is known as Hydration,

during hydration of the cement sufficient heat is generate which is known as Heat of
Hydration. '

ST
i ‘.l4\ Write down the different test of Brick?
Ans: The test are-

1. Absorption test

2. Crushing strength test
3. Hardness test

4. Shape and size test

5. Soundness test

6. Test for presence of soluble salt

@Write down the definition of Efflorescence?

Ans: Some of the soluble salt may be process of bricks coming in contract with water, the
soluble salt get when wet bricks will dry, the so :

Il luble salt are left at the surface in forms of
white powder , The process of deposition of white powder on the surface of bricks is
Efflorescence. :

.‘) y B . -
//V’—é@g&\lh\q INAne  SNAord S\ o) B g
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Q.8; Write down the characteristic of 1%, 2" 3 ¢lass and Jhama bricks?
Ans: The characteristic of brick are-

First Class Bricks

Second Class Bricks

Third class Bricks

Jhama Bricks

@I, it should be
uniform color ,shape
and size

0. Not absorb 20% of
its own dry weight of
‘g;vater impress in 24"

. Uniformed dish
color

. it should be rough
surface and not perfect
rectangular shape

2. not absorb 22% of
its own dry weight of
water impress in 24"

3. Over burnt

1. it perfect
rectangular shape
2. not absorb 25%
of its own dry
weight of water
impress in 24"

3. Under burnt

1. its irregular shape
2. Dark bluish color

3. over burnt

s

4. it should be sound compact
5. weight of each brick is 6 1b
6. compressive strength is 5ksi to 8 ksi .
7. perfect burnt in 24 hours in 1000% to 1500% and cool in 12 days for unloading
8. Specific gravity 2 and size 19cm x 19cm x 9cm
. Need earth 1.5 to 2.5 m® for 1000nos bricks

Write down the Constitution of Cement and Brick?

Ans;

—e )

Lime -63%
Silica-22%
Alumina - 7%
Iron Oxide — 3%
Magnesia — 2%
SO;-2%

Base matter — 1%

Constitution of Cement (Mind it SALIMSB-
Just opposite of value-122363722)

Constitution of Brick (Mind it SALIMO-

Just opposite of value- 15813055

Lime - 1%
Silica - 55%
Alumina - 30%
Iron Oxide — 8%
Magnesia — 5%

Organic matter — 1%

Write down the effect of excess alumina, silica, lime use in the clay makes bricks?

Ans: The effect of excess alumina, silica, lime use in the clay makes bricks are-
1. The excess alumina in the clay makes the brick crack and warp on dying

2. The excess silica in the clay makes the brick brittle and weak
3. The excess lime in the clay makes the brick to melt and distort during burning

@Deﬁne fineness modulus (FM)?

Ans: Fineness modulus is an empirical formula obtained b

percentage of sand retain on the standard sieves
and #100) and diving the sum by 100,

@ Define Segregation?
Ans: Segregation can be defined as sep

their distribution is no longer.

AN

(Q.13; Define Slump test and test mould size?
Ans: Slump is a test used in site work. The
The test mould size is Top dia =

S~ .
@}.' Specific Gravity of cement =3.15, Sand
maximum workability we can use maximum 25 |

& Wrlk down ~pe Veley €3

Ans:

slump
10cm and Bottom d

>\vmv'j
) Rec :l‘oo—hl\j > 20mm - SO My

; ) Recan —> 30-400mm 11D Column- 204
V) Pavement ¢ S\ab —> 20 5p

tained by taking the sum of the cumulative
(3 51375 0.75", 0.375", #4, #8, #16, #30, #50

cparation_of. canstitution. of a_concretc mixture so that

.test Mmeasures the workability of concretc.
'a = 20cm and Height = 30cm

= 2.65 and Coarse aggregate = 2.8 also get
ter water use in per bag cement.

mm VD Canay Y«nn\r\j —> 70 -Sneom,
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‘Q.15. Estimate the Yield / Pr
proportion is 1:3:6?

Sol”: Thumb Rule

Volume of One bag cement = 0.035m?
Yield of Concretc per bag of cement =
Absolute Volume method

Yield of Concretc per bag of cement =
coarse aggregate + Volume of Water

=> Yield = Weight of cement / (Specific Gravity of cement x Unit weight of water) +
0.035 x 1600)/ (2.65 x 1000) + (6 x 0.035 x 1500)/ (2.8 x 1000) +(25)/ (1 x 1000) Gx
= Yield =50/ (3.15 x 1000) +0.060 + 0,106 + 0.025

=> Yield =0.020 +0.063 +0.113 + 0,025 < 0.221m’ (Ans)

oduced of Coneretc per bag of cement for

2/3(0.035 x 1 +0.035 x 3 +0.035 x 6) =0.233 (Amy

Volume of cement + Volume of sand + Volyme
of

QJ? Determine the volume of different ingredients of cement concretc for mix Proportiop
1:3:6?

Sol”: Assume, wet volume of CC = 1 cft

Dry volume of CC=1.5x | =1.5 cft

Required cement = 1.5/ 10 = 0.15¢f =0.15/1.25 = 0.12 bags (Ans)

Required FA = (3 x 1.5) /10 = 0.45 cft (Ans)

Required CA=(6x1.5)/10=0.9¢ft = 0.9 X 9= 8.1 nos = § nos (Ans)

Required water = cement x 30% + (F.A+CA)x5%=0.15x0.3 + (045 + 0.90) x 0.05 <
0.113cft

So, w/e=0.15/0.113 =0.75 (Ans)

@ Determine the earth volume of a channel whose bottom lengt'h 20m and wide 12m.The
channel is sloped by 2:1 and depth 4m . given that the top of channel is level before dug?

Sol”:

Weknow that, Given data, ) )
Prisomoidal Rule,V = k/6(A; + A; +4A,, ) A=20x12=240m ]
=>V =4/6x (240 + 1008 - 4 x 560) A; = (30 +4x2x2)x(12+4x2x2) =
= V= ? 1008m
= RS An=(20+36)/2 x ( 12+ 28)72 = 560m?

K =depth=4m, V = Volume =?

Q.18 i i ity of granite 2.64;
' ; i example of metamorphic rock and specific grav:ty_ of g 4
- NL?\:zlztrl:ngatﬁ 70 topl30MN/m2.Quartzite is used as a roaq meta}, ral_lway ballast or in
ggrr:::lx)'(r:fs Gypsum used in 1% to 3% in cement to_lengthen the initial setting time.

‘ ini i i ids of C.A is

i ix by the minimum void method for following dat,z,:, voi

?0‘3/9 ?:isc;gr:)? IS (X‘f;cst?);: sizg of C.A'is %" to 17, size of F.A is 3/16” to %” Allow an excess
of I(E):Vo for cement and 7% for fine aggregate (F.A)?

I’: Assume, C.A = 100cft -
gg F.A=40%x C.Ax(1+7%) = 0.4 x 100 x 1.07 = 42,8cft

Cement =30% x F.A x (1+10%)=0.30x42.8 x 1.10 = 4.14cft
So, Cement: F.A: C.A =14.14:42.8: 100=1: 3: 7 (Ans)

i V1
' 15 Yormulan, 5op A2V

R- termine ea-thinox k- @»Lovedion bd 1 sMiodad
—/

éol‘u s R ".'

[We know thodt, Given deddan, . |
prisomaided Y,y = ¥ (As+Ae )| Ay = fox42 = ;Lzoar:1 o

‘-

V=2%x%120 +%00+ 9%229) | Ar = (Lox 24022)x |

PV =Zx( . o 2 |

= & .

459 m qu) 'AY)\ \40\“\8)/1_ X (J?A’!O)A_: 224m

K= deptn = 25, v ime= 1 |
l 1
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ined fineness modulus of two types of soil is 2.75 and whose totg ma
s

Q.21 Comb
fineness modulus is 2.65 with mass 60gm.Find the F.M and mass of secong

100gm.First
sample of soil?
Sol”:

[Eiven data, Given data, e
m=Total mass of soil sample = m; + mz2 | Feom = Combined fineness modulus = 2,75
=]100gm F, = First fineness modulus = 2.65
=>100=60 + m; F, = Second fineness modulus =?

=>my= 100 - 60 = 40gm (Ans) m, = First sample mass = 60gm

We know that, m, = Second sample mass =?

Feom = (Fim; + Famy) / (my + my) m=Total mass of soil sample = m, + m,
=>2.75 = (2.65 x 60 + F, x 40) / (60 + 40), =100gm

=>F, =2.9 (Ans)
e

@\2—? Fineness modules of kaliakair sand are 2.4 and sylhet sand is 5.7 also combined FM g
4.4. Shrinkage modulus 0.7 and volume 10m> of the sample. Determine the each volume of

C.Aand F.A?
Sol”:

We know that, Given data,

R=(F - Feom )/( Feon—F2) Fi=FM ofsylhct sand = 5.7

=>R =(5.7-4.4)/(4.4-2.4)=0.65 F, = FM of kaliakair sand = 2.4

=>R :1=65:100 = Fine sand : Fcoarse sand F.om = Combined fineness modulus = 4.4
Sum of proportion = 100 + 65 = 165 Total volume = 10/0.7 = 14.28m’

Volume of kaliakair sand = ( 14.28 x 65)/165
=5.625m’ (Ans) [Note=> R value don’t never negative which

Volume of sylhet sand = ( 14.28 x 100)/165 = is depends on F; and F2]
8.654 m® (Ans)

@ Define False set and Flash set of concretc?
ns: False set: It is the rapid development of rigidity of a freshly mixed concretc without the

generation of much heat in which the concretc becomes stiffer that can be regained by further .
mixing the concretc without addition of water.
Flash set: it is also the rapid development of rigidity of freshly mixed concretc with_the

generation of much heat in which the concretc under goes permanent rigid and cannot be
JIegained by mixing of water.
T Greadh

*¥4) What is admixture and write down their objective?

Ans: Admixtures are materials that are added to concretc either before or
Objective-

(1) To accelerate setting and hardening

(2) To improve workability

(3) To increases strength

(4) To decreases permeability

during its mixing.

L, -

(Q@The normal consistency of Portland cement is about 25% and it is 90micron sieve should
not exceed 10% .

Qgg What is curing and why it is used?

Ans: Curing is the process of maintaining satisfactory moisture content and temperatu
freshly cast concretc for a definite period of time.

Because of-

(1) It prevents the loss of moisture from the concretc

(2) It maintain temperature for hydration to occur for a definite period

re in
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(Q.27,Write down the method of curing?
Ans: The method of curing are-

(1) Spraying with water

(2) Ponding with water

(3) Covering the surface be wet sand or earth straw or wetted cotton mats

(4) Application of curing membrane

e Ao A 1",:7,3“2

__(5) Curing by shading
ERTEETLY
g%SJ‘Determine FM for sand which total retains 100% on #30 sieves?
0 ”
Sieve size Wt. of Ret. % of Ret Cumulative total FM ]
#4 " 0 0 FM =300/100
#8 - 0 0 or, FIM=3
#16 3 0 0 (Ans)
#30 - 100 100
#50 - 0 100
#100 - 0 100
#200 . 0 )
Pan - 0 .
Total - - 300

QE?} Write down the properties of Engineering Materials or Concretc?

Ans: The properties are —

. Physical properties — i) Specific gravity,

i) Specific heat, iii) Elasticity, iv) Plasticity, v)

Porosity
i) Strength. i) Hardness, iii) Toughness, iv) Brittleness, v)

2. Mechanical properties — 1

Ductility, vii) Creep and slip, viii) Fatigue

3. Thermal properties — i) Conductivity
4. Electrical properties — i) Conductivity

5. Magnetic properties —i) Ability of materials to act as a magnet.

Q.30.Important note in different jobs?

Ans: The sedimentary rock formed due to gradual deposition of materials like sand ,clay, etc

generally setting water

Q.31. Important note?

Ans: 1. The durability of concretc is proportional to cement -aggregate ratio.
2. The strength of cement concretc increases with increases in the size of aggregate.
3. The shrinkage of concretc increases with the increases in the percentage of concretc.

Q.32. What is seasoning and write down their types?

Ans; T:he process of dying timber or removing moisture in a freshly felled in tree is called
seasoning. There are two type of seasoning -

1. Natural seasoning or air seasoning
2. Artificial seasoning or kiln seasoning

(Q.33) Define F.A and C.A?

Ans: F.A dia less than 10mm and C.A dia greater than 10mm , ;-7 Smwn QM“’Z ’

\.-L\AIQ Sond, > 75'Yhm Pav)/hr\% G IS mym Tedoin (.'(_"-O.r&)

Oeléin 00757




———

—_

-Q Wite e Nelog S uilpn —\-Q—YYT\S‘\

e [Pam] Pewines |7 o Rined| Compmiiyy | T T ee——
o’ |75 | 40 Ly 2.25 I S
16|35 | 2P | 674 8-
0.76”?1?'77 05 112 1014
A [poplo3s| 5T 1112 2327
é 4 |475| 66 | Ao48 2431 Fr= dTdt
g8 (296 ST 2198 W = 4. @)
f._/u, 148 | 110 2432 77-e1 ]
a0 (060} 2C 449 24.9D
[sojodo| <o 898 90.58
040 15 3 % 9425
900 (0075 cs — -
Tolol = 4459m Towl = 41442

D reder Comesn ~odo 1)) (oﬂ%xs*eng'a 3 @n et

Pge A wetey Qment Yo The Wokey— Corneriy €00 1S <Yne YO0 o) Hhe
Nt 0 W 4o dne Woaght 6) Ument Ud na  (on Orete min.
Aloner oo bends 4o migner Strengd, ond Wabivy w0
era) She Pryx AN TwH 48 WP idh ong 'frowm '

“) (’.0'\9‘\5-{:?7\ (d Oj (on ('ﬂ’*C% T)'\Q o Cretc J\MWP’*JS‘\‘ .:)_3 i -em‘p\l(‘.IGl
fel dron mmensvves WOY'\U‘BI\},\Q F Sevh On e e vest

YHQALVY-(?; Cbnh_ﬂmta d« (on Ot Wn Xk SPecid( bt

oo
YPeg <) A0 s ¢

.D Collapze Gy

S

'\i) $yweary Slumy

T ':levmf’
R
dr B

i) Tove Swme

T Sume
3
g



Page4‘7

BV =T
(Q.35. Define workability?

Ans: The property of fresh concretc which is indicated by the amount of useful internaj , .
required to fully compact the concretc without bleeding of segregation in the finish Producy,

\Factor affecting workability is -

1. Water content

2. Amount of cement

3. Aggregating grading

4. Nature of aggregate

5. Method of congretc placement

v"How to improve the workability of concretc are -

| :
j&j_%} Define volume expansion of sand? or M\\Hf‘? o =
Ans: To occur expansion of dry sand with mixing of waef

Anse _

|
|
{

I Increases water/cement ratio

2. Increases of size of aggregate

3. Increases the mixing of time

4. Increases the mixing temperature

nd 9
Magiyre .
is called volume expansion of sand,

It adding water in his own weight 5% to 8% then the expansion is 25% to 30%.

Q.37. Determine volume expansion of sand when dry sand volume is 20m’ and after adding

water his volume is&0m>?
Sol”:

We know that,
Volume expansion of sand, b = (Va/Vs ) X

100
=>b = (20/60) x100 = 33.33% (Ans)

Given data,
Vi = Dry volume of sand =20 m*

V= Wet volume of sand = 60m>
b= volume expansion of sand = %?

@ Define All- in —Aggregate?

Ans: The materials composed of a mixture of coarse aggregate and fine aggregate is called All-

in —Aggregate.

Q.39) Write down the relation between trade and riser of a stair?

Ans The relation are —

I. Trade +2x Riser = 60cm > for example 30+ 2*15 =60cm or 27 or 25 + 2* 16.5 or 17.5=

60cm

2. Trade x Riser = 400cm?to 450cm?® 2 for exam

17.5 = 440cm? or 437.5cm’
3. Trade + Riser = 40cm to 45cm = fo

43.5cmor42.5¢cm

ple 30 x 15 =450cm’ or 2x7.5 or 25 X 16 or

r example 30 + 15 =45cm or 27.5 or 25 + 16 or 17.5=

4. Trade =30cm and riser = 14cm then riser increases Jcm and trade decreases 2cm then 15¢m

X 28cm or 16¢cm x 26¢m or 17¢cm x 24cm

0-40. DON A typicy Crost - seckjon

9} Slaie I Determire A0 Gt +rodeq

Asarme, Totn g5, haght = 10} =220tm
Rise Ste= 1 4 um ¥ rade = 300w
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GEOTECHNICAL ENGINEERIN

G
|
TR . - -
1‘%?’“’*'31 is consistency llmlt:‘r;\tterberg limit?
L ontent at whic i
Aris: The water ¢ lon & which the soil changes from gpe sarc to
consistency or Atterberg limit. This limits are |

Liquid Lo another state ig called
wp) 3. Shrinkage limit (S, or Ws) ) Liquid limiy (LLor W

) 2. Plastic limit (P or

Q.2. What is liquid limit?
Ans: The water ¢

ontent at which the soil changes fr iqui
om liquid state to plasti i
IC state is
Ans: called W

Q.3. What is Plastic limit?

Ans: The water content at which the soil changes from plastic state to semi solid is called W
or P ’

Q.4. Define Shrirkage limit?
Ans: The soil changes from semi solid to solid state is called Wsor S,

@Draw.the.: consistency limit or Atterberg limit? or Draw a curve relation between liquid
[imit, Plastic limit and Shrinkage limit?

]
Ans: !

1e
1-0\18\\11!9 1 hd’lﬁ,[:r = 7[—; wk%)(.\:

Lvwd  oomi sond, solad | Havd _*_E\é{n_
b= - s e sV — — — e e s — . 1 g !‘
Volume [\ = == —rmrmime—ey I ¥ (- ¢ PL A d

: Sv Dra

I
i l Wastucs lon B §9 )
% ERIATA A 254 gl sl ™ ! o
; | * P\hb\\uﬁ'mw,]_() = L -Pk
v : P4 Livvidi & jnge = W-PL
3 ! i rinte = o v
Dry : | lquig FOEINS g R
| % CxD
Ws W, W, < (O‘Ii;\_ﬁbncr 1 rdya
! % of moisture content Le- 1,:'_'-;;_”!—_—
: -y

@ Important formula? .

Ans: Void ratio, e = volume of void/ volume of solid = V./ V; = wG (for fully saturated, S=1)
Porosity, n = volume of void / total volume = V,/V .

Degree of saturation, S, = Volume of water / volume of void = V,/V, => Se = wG

_f
Percentage of air voids, 1. = Volume of air/ to.tal volume = Vy/V (617 _52_0)
Water content, w = Mass of water/mass of solid = Wy/W; ;
Bulk unit weight, y= Total wt. / Total vol” = WIV = ((G+ Se) yw) / (1 +e)
Dry unit wt@_d)= Wit of solid/ total volume = Wy/V = y/(1+w) = yw(le -> (when dry
cond”, $=0) brod

For fully saturated, S=1, Ysa ='((g+lc)) YW))// ((1‘::))
all— —Yw = (( it 'Yw - )
ggzs:lf?? gerl;tgvci(tij G=Yrs\2asg of given vol” of solid / Mass of equal vol” of water 4°¢

(Q.7; Define Specific Gravity?
Ans: Specific Gravity is define as th i
© weight of water. This value for soil is 2.6 to 2.

he ratio of the unit weight of a given materials to the unit
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CELL-01913597503

3, Prove that, n= e/ (1+e) ore =n/ (1-n)?
Broof: we know that, & = Vi/ V,

=V (V-V) = (WY (1- V)
or. e <0/ (1-n) (proved)

0.9.'Find void ratio, dry density, unit weight of sand if $=04

&«% and submerged unit wt. of sand when n=30% and G= 2.7’.5 o be
Sol” We know that,

(1)Void ratio, &= n /(1-n) = 0.3/ (1-0.3) = 0.4286

2) Dry densit();- ydsz G 1),‘7/(|+e) =(2.7x 1)/ (1+0.4286) = 1.89 gm/cc
(3) Ys=046 = (Gt S€) vu) / (1+€) = ((2.7 + 0.46 x 0.4286) x 1)/ (1+ 0.4286) =
e A e Wl ) (1+0,4286) = 2.06 gm/cc

(5) For submerged v = ((G-1) yw)/ (14e) = ((2.7-1) X 1) / (140.4286) = 1.189 gm/cc

gree of saturation if w=

Q. 10: jl"he'dry mass of a sample of aggregate is 1982gm.The mass is a saturated surface dry
conc!ltion is 2_006.70gm.Th.e net volume of the aggregate is 734.4cm”. Find the apparent
specific gravity, Bulk specific gravity and the percentage absorption?

soli’:

We know that, Given data,

Volume of Absorption wast‘er,Vab =W /p Dry Mass of Agg. Wp = 1982gm

=> V,;,=24.7/1 = 24.7cm Saturated Mass of Agg. Wy = 2006.70gm
So, Bulk Volume ,Vg= Vp + V, Absorption in water of Agg. Wy, = 2006.70 -
=> Vp=734.4 +24.7 =759.1cm’ 1982 = 24.7gm

Apparent Specfic gravity, Ga=Wpg/ Vp Net Volume Vp = 734.4cm’

=>GA = 1982/ 734.4 = 2.699 ‘

Bulk Specfic gravity, Gg= Wp/ Vg Unit Weight of water,p = lgm/cm3

=>GB = 1982/ 759.1 = 2.61

% of absorption = 24.7/1982 x 100 = 1.25%

@j:l) A 100% saturated soil has a wet unit weight of 120 Ib/ft3 and water content of 36% ,

determine void ratio and specific gravity (G)?

Sol” we know that,

For fully saturated, e = wG => € = 0.36G ~----------- (1)

For fully saturated, ysa = ((G+e) yw)/ (1+e) = ((G+0.36G) xes) (1+0.36G) = 88 G/ (1+0.36G)
=> 120 = 25 G/ (1 +0.36G) => 120 + 43.2G = T34 G => G = 2.8¥(Ans)

From (i) => e = 0.36 x 2.87 = 1.03 (Ans)

@The dry unit weight of a soil having 15% moisture content is 17.5 KN/m®! Find the bulk
unit weight, saturated unit weight and submerged unit weight. Assume G =2.7?

Sol™

Given data,

Dry unit weight Aq = 17.5 KN/m’
Moisture content, w = 15% =0.15
Bulk unit weight, A =?

Saturated unit weight, Ass =?

We know that,

Dry unit weight ,Aq = A /(1+W)
=>17.5=1/(1+0.15)
=>A=20.13 KN/m® (Ans)

Agai . 5 = Gw /(1+€) : . ’
=>g€%lI;!,SD=r){2|x7n: ;v gl/%!;i’:)d Y Submerged unit weight, }'=?

=>e=0.512 Assume G =2.77 |
Now, Saturated unit weight, A= (G+€) Aw F(14e) | oni wogm 6 wates, 3w - ,
=> heq = (2.7+0.512) x 9.8/(1+0.512) Uni} gt o waler: A= 625 /5
=> A = 20.82 KN/m’ (Ans)

3.5 ¥t /m?

Submerged unit weight, &' = Asat - b
[=> \'=20.82-9.8=11.02KN/m”(Ans) | ——— "
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(g':f'/‘ pipe is to be laid in a purely cohes;
a

providing any lateral support?

: soil without
Sol™: T PR
Weknow i, Shvendn gy
Maximum depth of soil, h =l4Cy)tana C,= 3012" o AW
=>h=@x 30 /20)x tan4$ yu= Unit \Sa':ht?,ofl i s
=> h = 6m (Ans _ cight of soil = 20 KN/m?
1= &m (Ans) =45 +012 =45+ 072 = 45 |
For cohesion soil, =0
Maximum depth of soil, h = ? ‘

(Qj“_l;&B)Write down the laboratory and field test of soil?

Ans: :

— ‘ quoratory' test of soil Field test of soil \
1. Dctcrm!natfon of Atterberg limit 1. SPT (Standerd PenetratiodTest)
2. Determination of Grain size analysis 2. VST (Vane Shear Test)

3. Determination of Compaction test
4. Determination of Permeability test
5. Determination of Consolidation test

6. Determination of Unconfined consolidation
test

3. CPT (Cone Penetration Test)

@When SPT value needed correction?
Ans: Because of-

1. If drill rod length is more

2. Linear is sample measurement

3. For bore hole dia

4. Release mechanism

5. Water table

@Deﬁne shear- strength of soil?
Ans: The shear strength of soil is the resistance to deformation by continuous shear
displacement of soil particles or a lamp mass soil upon the action of a tangential stress.

@Write down the coulombs law of shear strength of soil with specification and sketch?
Ans: The fundamental shear strength equation proposed by the French engineer coulomb is

1=C + dtang --- sepmommemeemves (1) : i
Where, = Shear Stress, C = Cohesion, 3 = Total compressive stress and ¢ = Angel of internal

friction or angel of shear resistance.

Shear Stress //
! T = y/&andp

e

1 .
—_— ( Normalorcompressive strejs
et

e
L e —

o i

'ag654
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g Define angel of internal friction?

N :—Sjgfhc spearing reistance of soil 1o sliding 4]
ns: 1€ ! 0

® for'?c‘;osc sand is 25 10 30 and ¢ for dense

19. For cohesionless or granular soil C =0 thep
%&' fully saturated / undrained cohesive soj| (Sand

Unconﬁned compressive strength.

(.20 Define Shear strength parameter of soil?
An;: The fundamental shear strength equation
¢ =C +dtand === (i)

where, © = Shear Stress, C = Cohesion, 3 = Total com
friction or angel of shear resistance, Here C and b are

@” During tl;e direct shear test it was found that the n
stress 65 KN/m* causes the failure of the specimen. Detery

Soln:

ONg a plane is know
sand is 32 o 37.

AU LLAMAN
B.Sein CIvIL (I)UET)
CELL-0|9|3S‘)7502

nas Angel of internal friction (g).

-

= 6tan¢

)¢=01henr=C=Qu/2Whef€ Q =

Proposed by the French engineer coulomb ig

pressive stress and ¢ = Angel of internal
called Shear strength parameter of soij

ormal stress is 96 KN/m? and shear
mine the angle of friction?

We know that,

T =C + Otanp

=>65=0 +96 x tand

=> ¢ = tan"(65/96) = 34° (Ans)

Given data, ﬁ

Due to causes of failure specimen as used as
sand sohere C =0

Normal stress, 8 = 96 KN/m?

Shear stress, T =65 KN/m?2
b=

Ans: The method of soil exploration are-
1) Trial pit method
2) Boring method

i) Hand Auger method

ii) Mechanical Auger boring

iii) Wash boring

iv) Rotary drilling method

v) Percussion drilling method

@)Write down the methods of soil exploration?

@ What do you.meant by ‘Disturbed’ and ‘Undisturbed” Sample?

Ans:
: Disturbed Sample

Undisturbed Sample

1. The sample in which the nature.il prf)perty of
soil gets disturbed during sampling is known
as Disturbed sample.

1. The sample in which the natural property of
soil doesn't change or disturbed during
sampling is known as Undisturbed sample.

2. This sample used for determination 9f
Index properties like liquid limjt, plastic limit,
grain size distribution and specific gravity etc.

2. This sample used for determination of
compressibility, permeability and shear stress
etc.

N 4. .

Q.24 fx,ne\—\w.ka o) CA
Mensvyed  1n urms
mens\yed o.5 ,

o =

Oyv (Undustvroed)
Oy Lremoided/ disturoed)

L Sensitwi % o Ahe Povery) o) clay SNk
Loss Q’.\ Shear -""‘f?[ﬂ'\h due Yo {Qw\ohfn Q—\- ;,_)

Stveyih

ﬁehﬁr\n}\\j c) N N C'U‘f'\ - l'ﬂ 4
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@ A Jhchon\ess yemn

=, ke = --'iﬂfy\flg + %) 250

25. Coefficient of active earth pressure K <

Coefﬁcient of passive pressure.Kp = (]+sin : (Il-sin(p)/(nsimp)

pctive garth pressure.Pa = Rayh = tanz(45—q>/2)(7’:ln‘~°)
e ok S kl\ ‘

26. Using Rankin theory, determine 1,
height if the soil retaining has following p
ol
S oWt
Coefficient of active earth pressure Ka =
sing)/(1+sin@)
=> Ka = (l-sin35 )/(l+sin35°) =027
Active pressure ath =0, Pa=Kayh =
Active pressuzre ath=10,Pa= Kayh =027 x 19 x 10
=51.3 KN/m
Assume, b =lm
Total thrust = %2 X 5.3 x 10 x 1 = 257KN/m ~width
(Ans)
Ifb=10m
Total thrust =2 X 51.3 x 10 x 10 = 2570KN (Ans)

(R .

€ total active
roperties, ¢ =350

\

ston a vertical re

MD. ASA DUZZAMAN
B.Sc in Civiy, (DUET)
CELL-UI9I3597502

RN

laining wal| 10m

and y = 19KN/m’9
Given data, e
(l- ‘-P = 350 C < O
Y = 19KN/m?
Total trust =9
7 i
51.3KN/m?

Q.27. Using Rankin theory,
height, which is subjected to
the soil retaining has followin
Sol™

determine the total active trust on a vertical retaining wall 10m

uniform §urcharge S7KN/m’ on horizontal surface of soil and if
g properties, ¢ = 35% anq ¥ = 19KN/m>?

We know that,

| Equivalent surcharged height, h, = W Iy = 57/19 = 3m
Coefficient of active earth pressure Ka = (-
sing)/(1+sing)

=> Ka = (1-sin35°)/(1+sin35%) = 0.27

Active pressure at h = 0, Pa = Kay(h+ h.) = 0.27x 19 x
(0+3) = 15.39KN/m?

Active pressure at h = 10, Pa = Kay(h+ he) =0.27x 19
x (1043) = 66.69 KN/m’

Assume,b=1m -

Total thrust = Y2-x (66.69+15.39) x 10 x | =
410.30KN/m —width (Ans)

Ifb=10m .
Total thrust = %2 x (66.69+15.39} x 10 x 10 = 4103KN
Ans)

Given data,
9=135 C=0o
y = 19KN/m* W= |
Total trust =2 % 5TK n/m
he =3m ‘
vy v NV Y I
s <
i s /}/‘
Y,
h=10m |~ // —
VL |
YL
7
\\{‘/\/ N
BRI
b A RN NN
66.67K N/m?

Dr on the oAt an

Mh=0, Pp = Vetht 2 clvp s
_ 9.5bxio+ 2AEXATOb
: ¢
= 54 LWN/mY M
Moneq, O vesnar 2cdwre G
= "_'%Y)o.té\)l\s‘X’r'Lﬁs/?;'SlL,
= 2945 v kT
P

vl W0 Srawn in hovres Tnd Ane Phoswe  esistomnce
4 M L0 X100 03 Vhe ye ooty sive dorce 0

& = Loy,

ey Losve, P - J? " Q\,;, } 2 (J(,,&D X ¢ =612 M N/,.,Q’)\{\)

s i p e

Hew) ,

> 43, 20 X 2A-h X @048-5VY
YA Wky = 512 %K

S A= LX)

e

i
s =

i
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Compute the total trust and point of actig

h , n on ini :
ering two layer of soil shown in figure? @ retaining wall of 10m height long

Q.29
ConSid

4,
.

so that
We know T i
b per laver Given data,

For FF i
oefficient of active earth pressure Ka = (1-

20)/(1+5inQ)
i’:ql)za = (1-sin30%)/(1+sin30°%) = 0.33
Active pressure ath =0, Pop = Kayh = OKN/m?
Active pressure at h=4,P,=Kath=033x 16 x4 =

21.33 KN/m )
For bottom layer 1 "
Coefficient of active earth pressure Ka = (1-| |

sing)/(1-+sin@) f 7 i
> Ka = (1-sin35°)/(1+sin35% = 0.27 Y2 = 20KN/m?

m

6 323,5"

Equivalent surcharged height, h. = ws /y = (4 x | 6) 120
=3.2m :

Active pressure at h =0, Py = Kay(h+ he) = 0.27 x 20
x(0+3.2) = 17.28 KN/m?

Active pressure ath =6 , Ps = Kay(h+ he) =0.27 x 20 x
(6+3.2) = 49.68 KN/m’

Total thrust = 2 x 2133 x 4 + % x (17.28+49.68) x 6
=243.60KN/m (Ans)

Point of Action :

=> Y% x21.33 x 4 x (6+4/3) +{17.28 x 3}+ Y x (49.68 —
17.28)x 6 x 6/3 =243.60 x X ~ *6

=> X = 3.36ft from bottom (Ans)

Q.30. Find the total active trust per feet of wall and its action of point from shown in figure in

below?
Sol™:

We know that, Given data,
Coefficient of active earth pressure, Ka = [cosp x (cosp- | Total trust =?
V(cos?B —cosg)] / [cos B +V(cos’B ~cos’p)]
=> Ka = [cos]5 x (cos!5- V(cos'15 ~cos?30)] / [cos 15 X p=15"

+V(cos’15 ~cos?30)] = 0.373 S
Active pressure at h = 0, Pa =Kayh =0 Y .
Active pressure at h = 9.1, Pa =Kayh = 0373 x17.3x i 2 ¢ =30 ;
9.1 = 58.25 KN/m” | 74 y=17.3KN/m
Total thrust = % x 58.25 x 9.1 =267KN/m (Ans) ’-/ C=p
Point of Action AN -
= 1 e oA

> 1, x5825x9.1x9.1/3=267x X NN &\

| = X =3.01ft from bottom (Ans)

UL :
CF the maximum shear stress subjected to vertical shear force 48kips where specimen

Q.31}Fin
size 6in x 12in? i
Sqn.‘ T )
. Q‘\undaﬁe‘;
We kng w)- — _\_/_Gl_ (
L[R . s S = T, V= sneer dora (Mow®) = GELes
% P s = ABwAIL 6= A+
< %6’-\7(5 = b *A2X 7 - cro,f)_m"
= qv:\(/mq’ LPL“") iy ':;1‘_]:—}2_’2—2 - 8¢g WY

b= $n
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Q.34. A flow net for flow around a single row of sheet piles ina permeable soil layer is sho
in figure.Given Kx =Kz=K = 5 x107 m/sec. Determine the to
permeable layer per unit width? ,
B Sol”: . =
- | Weknow that, Given Data,
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significant amount of gravel, and the suffix "with gravel" may be addc& X
 the group symbol does not change. For example, SP-SM could refer to '
with silt" or "poorly graded SAND with silt and gravel."

Symbol chart

Coarse grained soils
more than 50%
retained on or above
No0.200 (0.075 mm)

sieve

Fine grained soils
50% or more
passing the No.200
sieve

Major divisions

gravel
> 50% of coarse
fraction retained on
No. 4 (4.75 mm)
sieve

| sand

> 50% of coarse
fraction passes No.4
sieve

silt and clay

liquid limit <50

silt and clay

liquid limit 2 50

clean gravel
<5% smaller
than #200 Sieve

gravel
>12% fines
clean sand

¥ [ G

sand with >12%
fines
inorganic

organic

inorganic
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pe of shear test of soj?
‘three (03) types of shear test-

‘Unconsolidated - Undraine shear test or
onsolidated - Undraine shear test or Co

8 Draw the phase relation of soil?
: Weight

Quick shear test or @ test.

cD- Consolidated - Drained shear test or drain test

nsolidated Quick shear test or OC test,
t slow test,

Volume

@ Write down the fypes of s:'ettjlém'ent with sketch?

Ans: There are three types of settlement as below-

1. Elastic settlement or immediate settlement -
2. Primary consolidation settlement -~
3. Secondary consolidation settlement

Settlement

e e

Elastic settlement (Se)

Compaction

Consolidation

1.1t is natural process

I It is artificial process

2. Volume reduction duc to expulsion of water

2. Volume reduction due to expulsnon of air

3. Gradually occur

3. Suddenly occur

4. Dry density increases water content does not

4. Dry density increases water content decreases

change

5. Application for unsaturated soil |

5. Application for saturated soil
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0" A soil profile shown in figure. |5
.40.

e what is the setllement.of the clay
si.rfﬂ°°’l;;,h?s normally consohdatgd. 2
i) The ¢ reconsolidation pressure is 19¢ KN/m
i) T?.ﬁ:pmconso!idation pressure is 170 KN/m?
iii)

= 1/5 Ccto 1/10Ce
Use Cs m

a uniform|

y distributed load is ap
layer caus

plied at the ground
ed by Primary consolid

ation if

3011”3 Y i y Given data,
i normally consolidated clays ' °
}thc‘:oarwerage effective stress at the middle of the clay | H, = 3m
layer is

H2 =6m
: _ H3= 6m
Po = HYarytsand) + Ha(Ysagsand) — yw) + % Hj (Vsaciay) - Yw) :

iquid limit, LL =50
=>Po=3X16+6x (18.5-981)+ % x 6x g E'oql:lpdreh;;t,eindex, Ce=(e1-
=> Initial effective overburden pressure, Py=127. €2)/(log(Po/Py)) = 0.009(LL -10) =
Sl Sk (50-]0)'= (l)'3f:ssure or
7 rtical pr
We know tl};ata Onso“dated Ci*)’s [S = CCH/(1+e) log (PO + | Increase of ve P!
For normally ¢ i

applied distribution load, A p=
50 KN/m?
[=> S =((0.36 x 6)/(1+0.95)) x log((127.71 + 50)/127.71)

ii) if Po+ Ap £ Pe R
‘ = = 177.71KN/m
= = 159mm (Ans) =>127.27+ 50
=0.159m épczlgo'K;Q/m}C SxCe
i ex, Cs=
i) if Pyt A §l‘i’d€aw d clays ,S = CsH/(I+) log (Po + 2132'2“552:0.072
For over conso iii) if Po+ Ap 2 P
: .71) | iii) if P+ Ap 2 P 2
Ap)slpo((o 072 x 6)/(1+0.95)) x log((127.71+50)/127.71) =>127.27 + 50 = 177.71KN/m
=> = - A
- Ans)
=0.032m = 32mm (

ZPc=170KN/m’
i) i =P ; Pc/Po) +
%le?rz(:lfoﬁdagad clays,$= CsH/(1+€) x log(Pc/Po
or Qv

CcH/(1+e) log (Po + Ap)/Pe log(170/127.71) + ((0.36
- S = ((0.072 x 6)/(1+0.95)) x Ogo /170) = 0.049m =
;6)/(1+o.§5)) x log((127.71 + 50)

L49mm (Ans)

N e
S [ lE l ("“_—17‘ — ’ = > Wdete
H ) s - f‘ \J_, ( )C? = ,Po Qe Ccns;‘\-hr: o
’ | C Rl R eﬂ‘-u\ 2
\) AL -, = Q s, 1 > \D \S OCR 74 £ P (.\Ad
N o FAYS) ov (O £
\ . . Fa ‘Q__——
0 “)92 e, S 5 H ” 7 -
F | o = (<ZY ) pew Heree v K TayPe Sont 0 N
. “\) 34\\9'm£zﬂ‘\ , o . *é’ ) ¢

~ cl
m)jocrst ¢ g4
2 V)
o f)’)\/ N b
5 =
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@.{42. Calculate the settlement of a 2.5m deep clay layer due to incr.ease of 30KN/m? Pressure
at mid height of clay layer. Given effective vertical stress at mid height of layer 130KN/m?

=(0.80 and Cc =(.28?

Sol™:
We know that, Given Data, ﬁ

For normally consolidated clays ,S =|e=0.80
CcH/(1+e) log (P + AP)/P, Cc=028
=> § =((0.28 x 2.5)/(1+0.80)) x log(( 130 + | Po= 130Kn/m

30)/130) = m (Ans) AP = 30KN/m’
H=25m

_ ]

Q.43. The average natural water content of the normal clay deposit is 40%, unit weight i
2.8gm/cc and compressive index is 0.36. If C, = 6 X 10-5 sft/min and clay deposits 201t thick_
Find settlement if drained top and bottom the existing effective overburden pressure at the
centre of clay layer is 2.0 ton/sft and the increase of pressure causing the expected settlement g

|

0.289 ton/sft?

Sol™:
We know that, Given Data,
¥s = Gs/Vs Cv =6 x 10-5 sft/min
=> G =YX Vs=2.8x1=28 Vs=1cc
Again,e=wG =0.40x2.8=1.12 s = 2.8gm/cc
For normally consolidated clays ,S =|w=40%=0.04
CcH/(1+€) log (Po + AP)/Pg Cc=0.36
=> § =((0.36 x 20)/(1+1.12)) x log((2.0 + | Po = 2.0 ton/sft
0.289)/2.0) = 0.199ft = 2.4inch (Ans) AP = 0.289 ton/sft

H = 20ft

Q.44. The laboratory consolidation data on undisturbed clay sample are as follow eo =1.1, Py =
95kpa, e, = 0.90 and P; = 475kpa. Calculate the coefficicnt of volume compressibility, (m,)
and what will be the void ratio for a pressure of 600kpa and effective pressure in 95kpa?

Sol”:

We know that, Given data,
Volume compressibility, m, = 1/(1+ eo) x (eo —€:) /( Py - Po) eo= 1.1
=>m, = 1/(1+1.1) X (1.1 = 0.9) /( 475~ 95) = 2.5 x 10" m”KN | &;=0.9
(Ans) Po=95kpa
Again ,We know that, Cc = (e — €1) /(log(Po/ P1)) P,=475kpa
=> Cc = (1.1-0.9) /(log(475/95)) m,=?
=>Cc=0.286 Again,
Now, €= L1
Again, CC=(¢0-C|) /(]Og(POI Pl)) Cl=?
=>(.286 = (1.1 — e1) /(log(600/95)) Po=95kpa
=>¢; =0.871 (Ans) P,= 600kpa
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Q.46. Determine pile capacity in clay for following data?

Sol”:

SADUZZAM

We know that,

Que = aC. TIDL + CN, .[1d%4
=>Qun=(0.9x 140012 x 3.14
x 1 x20+0.56 x 4000/2 x
304 x 1 x 15) +4000/2 x 9 x
314 x 1%4

=> Qui= 106446 Pound

=> Qui= 106.44kips (Ans)
Again,Qdesign =Qu/F.S

=> Quesign = 106.44/2 =
53.22kips (Ans)

Given data, \LQ"" =9

Qui= Pile capacity in clay=? S

Qaesign =Design capacity of

Clay =’;) Q= 1400psr
a = Adhesion factor = 201t = 105 Ib/g?
(generally used 0.4 to 0.95) a=0.9

C = Cohesion for clay (fully /

saturated condition) = qu/2 _

N, = Bearing capacity factor of 351‘;%01?555
soil = Usually this value is 9 15 ft o2 fi
D = Dia of Pile =12 inch= Ift '

\F.S = Factor of Safety =2 for . Sl

single pile} ]

Q.47. Determine group pile capacity in clay for following data?

Sol”:

We know that,
Case :1 IfS 23d

Q(design)Group pile = N'Eg-Q(dcsign)single pile

Given data,

[IDL + CN,.Nd%/4
Q(design)single pile = Qun /E.S

:m 00

f.coluinn’in;a group -

to 0.95)
condition) = qu/2

Usually'this value is 9
D = Diaof Pile =12 inch=

Qun = Pile capacity in clay= Qu = oC.

a = Adhesion factor = (generally used 0.4
C = Cohesion for clay (fully saturated

Nc = Bearing capacity factor of soil =

1ft

IFS <3d

;‘SC :2
Quuioroup pite = 2Dn (W + L

Q.48. Define foundation?
Ans; Define as foundation-

|. A foundation is that part of a structure which transmits the weight of the structure to ground.

2. A foundation distributes the load of the super structure on a large area.
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Q.49. Write down the design criteria of foundation?
Ans: The design criteria of foundation -
1. The soil below foundation does not fail in shear

2. The settlement is within safe limit.

Q.50. Write down the types of foundation?
Ans:

—ovn do ons AY shuGurel  (empone s Used Ao SuPPOnt  (O\Onm oy, d 1%’55
¢

(seds 4o e Uncu_rla'\m) soil

Tvnashon

R\’

Yeoef

J, %
o@

L . | Pike
], | L n A% 1 \
Wlﬁ"
SpErd ol SoNVoTP . : \L Precst
m Jsvhing < Cost in o1y
rmbBirud d‘ﬂ)‘“ﬂ P MAV,’;\J{ —) “/

o ¥y . .
Jro i End Wmﬁrj Frithon Com Weg.;on or
Pile P QmPactron PIL

Q.51. Write down the definition of below terms?

Ans: Bearing capacity of soil: It may be defined as the capacity of soil held to bear the loads
of super structure without shear failure and without excess settlement of soil. It is denoted by g

Ultimate Bearing capacity: It is the gross pressure at the base of the foundation at which soil
fails in shear. It is denoted by qu

Net ultimate Bearing capacity: It is the net increases in pressure at the base of foundation that
causes shear failure of the soil. It is equal to the gross pressure minus overburden pressure.
ThUS qnu = qu = YD[

Net safe bearing capacity: It is the net soil pressure which can be safely applied to the soil
considering shear failure. Thus, gas = qns/FS ,Where FS = Factor of safety which is generally

taken 3.0

Gross Safety bearing capacity: It is the maximum gross pressure which the soil can cary

safety without shear failure. Thus gs = qns + YDy
Net safe_settlement pressure: It is the net pressure which the soil can carmry without

exceeding the allowable settlement. This is also known as unit soil pressure or safe bearing

pressure.
Note: For individual footing the maximum allowable settlement generally varies 25mm to

40mm

(i .52} Write down the shear failure of foundation?
Ans: The shear failures of foundation are —

|. General shear failure

2. Local shear failure

3. Punching shear failure



MD. ASADUZZAMAN
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C-9 soil?
Ans: The effect of shear failure of foundation are-

. C-soil C-¢ soil ]
|. General shear failure — No effect on C l. General shear failure — No effect on C
2. Local shear failure — Mobilized cohesion, | 2. Local shear failure — Mobilized cohesion,
c,=213C Cq=2/3 C and ¢y = tan™[2/3 x tang)
3. Punching shear failure — No effect on C 3. Punching shear failure - No effect on C
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Q.56. Write down the assumption of Tarzaghis soil bearing capacity theory?

Ans: The assumptions are -
1. Footing base rough
2. Footing lay at shallow depth, D<B

3. Shear strength neglect above footing level and consider surcharged weight yDy

4. Footing load is vertical and UDL.
5. Footing is long (L/B ratio is infinite)
6. Water table far from foundation level

7. Shear strength of soil is governed by the mohr-columb equation

General Bearing capacity equation
Quit = CNcfesfeafci + ququﬁ]dfqi +0.5yBN, fisfafyi

Where,
N, Ng, N, = Bearing capacity factoy

D

Gross allowable bearing capacity with respect to | fosfeafci = Shape factor

shear failure, fsfodfi = Depth factor

Qaiigshear)  gross =  CaNefofeafi  +  qNgfysfoafyi | fiysfafyi = Load inclination factor
+0.5yBN, fisfafyi q=7Dr

Ultimate Bearing capacity of soil Where,

Qui = CN¢ + qNg + 0.5yBN, -------- >For strip footing N¢, Ng, Ny = Bearing capacity factor
Quit = L.3CN; +qNg + 0.4yBN, -------- > For Square | q =yDr

footing.
quw = 1.3 CN: +qNg + 02YBN, -------- >For circular
footing

second term of the bearing capacity equation should
be calculated as,

q=vDr

And third term of the bcarmg capacity equations
should be replaced by 7Yay,

Yav = /B[ yD +¥’(B - D)]----------- >forD<B

Yay = Y-e-cmnenen- >forD>B

Effect of water table:

Case-I — -

It the groundwater table is located at a distance D GWTw ¥ = Unit Weight
above the bottom of the foundation, the magnitude of q 4 —
in the second term of the bearing capacity equation b Taar = UMEWEIE
should be calculated as, -
q=vD+(Dr-D)y , v b
Where, Yy’ = Ysa - Yw = effective unit wcigl_u of soil. . 5

And third term of the bearing capacity equations Case-l

should be replaced by y’

Case-11 ——

It the groundwater table coincides with the bottom of &l P~

the foundation, the magmtude of q in the second term y= Unit

of the bearing capacity equation should be calculated Weight

as,

q= YDF M
And third term of the bearing capac:ty equations = =
should be replaced by y', Where, Y = Ysat - Yw = Casel  Tot= Unit Weight
effective unit weight of soil. o ]
Case-111 S e

It the gr groundwater table is at a depth D below the  Unit
bottom of the foundation, the magnitude of q in the {\Ieight

5WT = Groundwater table ./

Case-lll Y = Unit Welgh‘

e e




Determine the ultimate bearing capacity

0.57, of foundation is 1m, if take for C-o soil

\-.’,,

dgpth

57.7.Nq

5.14 and
C-050

iF T;’eneral shear failure

Ultimate Bearing capacity of soil for strip
footings Gur = CNe + qNgq + O.SyBN,_,

L qu= 18 57.7 + 182x 144+ 05x18x1.2
4 42.4= 1755.TKN/m" (Ans)

i) Local sheal:failure ' ‘

Ultimate Bearing capacity of soil for strip
footing, Qui = CN¢ +gNg + 0.5yBN,
Squ=12x25.1+18x 12,7+ 05 x 18x 1.2
x 9.7 = 634.6KN/m’ (Ans)

Ng= 1.0 and Ny = 2.4]

, C =
= 14.4, Ny = 42.4] and take for C-soil C =3

) General shear failu

BScin CIVIL (DUET)
CELL-019135975p;

18KN/5n’. Y= 18KN/m’, 9 = 35° Nc =
OKN/m’, y = 20KN/m?, ¢ =0 then [Nc =
re and ii) Local shear failure.?

—_
Givendata, ————————

g General shear failure
= 1.2m y D= Im = =
LB » 4 = yDr =18 x|
C = 18KN/m?, y = 18KN/m?® g = 10

y Py - 35 y =
57.7,Nq=144,Ny =424 Y Ne
ii) Local shear failure
B=l.2m,Df=lm, = D¢ = 18
=18KN/m? o "
C =123 x 18KNm? = 12 KN/m?, v =
I8KN/m’, ¢ = tan"[2/3 x tan35°] = 25°, Nc=
25.10, Nq = 12.7, Ny = 9.7[Given that this
value of Nc, Nq & Ny]

For C-soil

i) General shear failure

Ultimate Bearing capacity of soil for strip
footing, que = CNc + qNg + 0.5yBN,

» qu = 30 x 5.14 + 20 x 1.0 +
174.1KN/m? (Ans)

i) Local shear failure

Ultimate Bearing capacity of soil for strip
footing, qui = CN +qNg + 0.5yBN,

- Quie=20x 514 +20 x 1 + 0= 122.8KN/m?
(Ans)

0

Given data,

i) General shear failure

B=12m,Dr=1Im, q= yDy= 20 x 1
=20KN/m?

C = 30KN/m’, v = 20KN/m’, ¢ = 0°, N¢
=5.14, Nq = 1.0, Ny = 2.4 [Last value =0
because this value are depends on inclination,
¢=0]

ii) Local shear failure

B=12m ,Dr=1Im, q= yDr= 20 x |
=20KN/m’

C = 2/3 x 30KN/m*> =20KN/n?, y = 20KN/m’,
¢ = tan"'[2/3 x tan0%] = 0°, Nc = 5.14, Nq =
1.0, Ny = 2.4[Last value =0 because this value
are depends on inclination, ¢ =0 and bearing
factor fixed because ¢ =0 ]
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93A 2m x 2m footing is laid at a depth of 1.3m below the ground surface. Determine th
€

Q.59: n
%l?u'nate bearing capacity if i) water table rises to the level of the base, ii) water tabje

ground surface, iii) water table is 1m below the

surface, given datay = 20KN/m’, C = 24KN/m?,¢ = 30° Nc = 37.2, Nq = 22.5 and Ny =

Sol”:

l‘iSe [he
8roung
19.7

base, iv) water table is 0.5m below the

i) water table rises to the level of the base

For square footing,

qun = 1.3CN; +qN, + 0.4y’BN,
=>qu=13x24x372+20x13x225+
0.4x 10.2x 2 x 19.7 = 1906.39KN/m? (Ans)

\

Given data,(case-II)
B=2m and D= 1.3m
Ultimate Bearing capacity, qu; = ? ,
y' = 20-9.8 = 10.2KN/m’, C = 24KN/2, -
300 W0 =
Nc=37.2,Nq=22.5and Ny =19,7

ii) water table rise the ground surface

For square footing,

quie = 1.3CNc +qNg + 0.4y°BN,
=>qun=1.3x24x37.2+13.26 x 22.5+ 0.4 x
10.2 x 2 x 19.7=1619.74KN/m?(Ans)

Given data,(case-I) T
B=2m, D;=1.3m,D=13m
q=7'D+(Dr-D)vy

=> q = 102 x 1.3 +(1.3-1.3) x 20= 132
KN/m?

Ultimate Bearing capacity, qu; = ?

y =KN/m’, y* = 20 - 9.8 = 10.2KN/m’®, C =
24KN/m?, = 30° Nc = 37.2, Nq = 22.5 and
Ny=19.7

——

iii) water table is 1m below the base
For square footing,
Qun = 13CNC +qu + 0-4'YavBNy

= qu= 1.3 x24x372+26x225+04
x15.1 x 2 x 19.7 = 1983.62KN/m’ (Ans)

Given data,(case-III)

B=2mand D=1.3m,D=Im

Ultimate Bearing capacity, qui =?

y =20KN/m’, v’ =20-9.8 = 10.2KN/m’,

C = 24KN/m?,¢ = 30° Nc = 37.2,

Nq=22.5 and Ny = 19.7

Second term ,q=vD;=20x 1.3=26 KN/m?
third term y should be replaced by 7,y,

Yav = /B[ YD +7’(B — D)]--m=emev-- >forD<
B

=> yay = %2 x[20 x 1 + 10.2(2-1)] = 151
KN/m’

iv) water ftable is 0.5m below the ground
surface

For square footing,

que = 1.3CN; +qNq + 0.4y’BN,
=>quu=13x24x372+18.16%x22.5+0.4 x
10.2x 2% 19.7 = 1730KN/m? (Ans)

Given data,(case-])

B=2m, Dy=1.3m,D=1.3-0.5=0.8m
q=y’D+(D-D)y

=> q = 102 x 08 +1.3-0.8) x 20=
18.16KN/m?

Ultimate Bearing capacity, quu=?

v =KN/m’? y' =20 - 9.8 = 10.2KN/m>, C =
24KN/m?, ¢ =30° N¢ = 37.2, Nq = 22.5 and
Ny =19.7 I
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cial application of water i accordan
r full nourishment. e

artifi
jod fo

ion water? ) ¢
the science (0]

QD Define is irrigat
Ans: Irrigation may be defined as po
with the crop requirement throughout the ¢roP p

- MR s o 2

irrigation?

B

Sub-Stirf'ace irrigation
¥

HE

Al Surface Irrigation

ikl v Lift irrigation Natural irrigation Artificig
'Yr"s”"\:\Oc\

Flow irrigation

4 il ferennial Tmgdion Flood brriqett ol —

ian plain whereby crops were

’2/. \Write down the types of
Ans: The Types of Irrigation are-

Irrigation

——

@ Define Perennial irrigation? .
Ans: Perennial irrigation was practiced In the Mesopotam

rcgulquy_m,tgred_ throughout the growing season-

ST R IRy

ion?

.4 )Write down the method of irrigat
Ans: The methods are-
1. Free flooding
2. Border flooding
3. Check flooding
4. Basin flooding
5. Furrow irrigation
6. Sprinkler irrigation
7. Drip irrigation
Define Kor watering and Crop ratio?

en it has grown a few centimeters

ne: The first watering given to the crop wh
mum depth of kor watering 19cm for rice ,13.5cm for wheat

VoA 7,

L E———
- RN

@
Ans: Kor wateri
is called kor watering. The opti
and 16.5cm for sugarcane.

Crop Ratio: The ratio of the areas of the two main Crop seasons, i.e, Kharif and Rabi, is called
crop ratio. Where asRabi seasons - 1 October 10 3] " Marctyand, Kharif seasons — 1t April t

30" September;

i
3
0y @Deﬁne crop peripd and base period?
. [ Ans: Crop period: The time period from the instant of its sowing to the instant of its

harvesting is called the crop period.
Base period: The time between the first watering of a crop at the time of sowing to its Jast

watering before harvesting is known as base period.

'\2/7! Define duty and delta of crop?
fis: Delta; The total amount of water required by a crop to come to maturity is known "

delta.
The number of hectors of land irrigated for full growth of a given crop by supply

Duty:
[m3/sec continuously during the base periods of that crop is known as duty of water
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We know that,
Delta, A= 864B/D

Delta, A =864 x 120 /864 = 120 cm (Ans)
s

Q9‘ The kor depth for rice 19¢m an
hectares per cumec will be?
Sol”:
We know that,
Delta, A= 864B/D
Delta, 19 =864 x 14 /D
=> D =637 Hac/m’/sec (Ans)

Q.10 Write down the definition of Paleo?
Ans: The first watering before sowing the crop i

Q.11. Define rainfall?

v——',
MD. ASADUZZAMAN

B.Sc in CIVIL (DUET)
CELL-01913597502

Given data,
Base period, B = 120days
Duty, D= 864 Hac/m%/sec
Delta, A =7 ¢m

P

Given data,
Kor Period = Base period, B = 14days
Outlet Factor = Duty, D= ? Hac/m*/sec
Kor Depth = Delta, A =19 ¢cm

s called Paleo

Ans: The pre.mp.l tation falling during the growing period of a crop that is available to meet the
evapo-transpiration needs the crop is known as effective rain fall.

@Determine the time required to irrigatio

n a land of 0.04Hac from a tube well with a

discharge of 0.02 cumec infiltration capacity of soil is Scm/hr with an average depth on the

field is 10cm also determine the maximum land
Sol™:

that can be irrigated?

We know that,

Required time to irrigated land, t = 2.3 (y/f)

logio (Q/ (Q-fA))

=> t = 2.3x (0.1/0.05) x logio(72 /(72-0.05 x | Average water depth, y =10cm =0.1m
400)) Infiltration capacity, f =Scm/hr= 0.05m/hr
=>t=0.65 hr (Ans) Land L A = 0.04 Hac = 0.04 x 10000 =
Max” land area for irrigate, Ar 19@,-“:023:{0692 ) 400m

Given data,
Discharge, Q = 0.02 cumec = 0.02m”/sec

=0.02 x 60 x 60 = 72m>/hr

Q.13. Write down the impurities of irrig
Ans: The impurities of irrigated water arc-
1. Sediment concentration in water
2. Total concentration of soluble in water
3. Proportion of sodium jons to

How to indentify types

Ans; Water identifications are

A) By Sodium Absorption ratio (SAR)

(i) IfSAR =0 to 10= Low sodium water

(i) If SAR = 1L to 18 = Medium sodium
| ;

water
(iii) If SAR =

two types which

19 to 26 = High sodium waler
= Very high

of irrigated water?
are-

[B)Bye

ated water?

the other cations

lectrical conductivity (EC)
(i) If EC < 150 micro mhos/em = Low

ductivity .
flol;] if EC 250 to 750 = Medium

. 't « o
conductivity 2250 = High conductivity

(iv) If SAR > 2
sodium water

°©

Cc=1750t ot
E::/I)Q llft:gC > 2250 = Very high conductivity
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m the following data concentration of Na’, Ca™ and Mg~
ductivity in 200 micro-mhos/cm 4

rigated water fro '
trical con

PR ] .
15. Classify the Ir ! :
i(ng 3 and 1.5 multi- equivalent/litters and elec

25°C?
Sol™: Givendata,
[ We know that, " . Na* =22

Sodium Absorption Ratio, SAR = Na® /(¥ ((Ca"™ + Mg )2) Ca™ = 3

. Mg"™ = L5
=>SAR =22/ (¥ ((3+1.9)2)) = 14.67 . e .
. . o its Medium Sodium water ater classificay;

The SAR is 14.67 which between 10 to 18, So its according to S:)E

(An3) and EC=?

Again, ]

Elgectrical conductivity is 200 micro-mhos/cm which between < 250, So

it’s Low Conductivity Water (Ans) S

it o s g
16. Define Precipitation, Vapour Pressure: ) . )
; d back to the earth surface in various forms like

Ans: Precipitation: The water which comes
rain, snow, hail etc is known as precipitation. ) o
the vapour present in the air is known as vapour

Vapour Pressure: The pressure exerted by [ .
pressure, If is the air is fully saturated with these vapour Is called saturation vapour pressure or

saturation pressure

Q.17. Define Humidity? . '
Ans: Humidity: The term humidity is used in order to obtain an idea of the amount of
moisture.
3.18!What do you mean by Cp-S; water?
[l as it is a medium sodium water, From

Ans: C;-S; means water of medium conductivity as we
C5-S; —i) SAR = 10 to 18 and ii) EC = 250mmhos/cm to 750mmhos/cm.

@ Write down the losses of water in irrigation canal?

Ans: The losses of water in irrigation are —
(1) Evaporation: The water lost by evaporation. It’s very small generally about 2% -3% of total

loss
{2) Seepage: Two types of seepage
(i) Percolation (i) Absorption

Q.20. Define Run-off and Catchment area?
Ans: Run-off: The amount of water which flow over the surface of the earth after all the losses

have taken place is called Run-Off.
Catchment area: A tract of land which contributes the run-off into a stream or reservoir is

called catchment and its area is known as catchment arca.

Q.21. Define Root Zone depth?
Ans: The maximum depth in soil strata in which the crop spreads its root system and deriver’s

water from the soil. -

Q.22. What do you mean by Sodium Hazards in Irrigation Water (SHIW)?

Ans: The percentage of sodium ions in irrigation water is generally less than 5% of total
excl,angeable cations. If the percentage exceeds 10%, there grows a tendency to replace in
c.a!cmm and magnesium ions from the soil. This exchange converts the inszluble Ealcium
silicate and magnesium silicate to soluble sodium silicate; this is the sodium hazards in

irrigation water.
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¢ Rabi and Kharif season? B'Sé ) C'Vlﬁgm;w
,,«vzlj‘il)ef." geason: Rabi season start frop, |« ELLOIMSWS"};}
gﬂ{ Rabl o rd, Potatoes etc. (Winter) Clober o 3t
eeh " . Kharif season start from yst , 1N Raby
|t ceason” . April g 3am 10ps 4
Khﬂ"f ST bacco: Ground Nut, Bayar, Majye ete, (Su?n3 0 eptembe, "¢ Barley,
(oo™ .0 e Khari €rops a,
e canal lining: ; e
9 pe Lining is @ process which the eapyy,
0 canal ncretc, til ©1 Surface
w5~ face such as €O » WS, asphalt e > el is |;
i p order tq Minimj, 18 lineg With 5
e e the losses of irr ;::PIe
. 10
rite down the requirement of good lining?
vy irements is — (i) Ec i
4 oS Th?,l‘eq""em (1) Economy, (ij) Structural Seapijie, ..
| il - () Durpiy (i)

Define water logging?

‘ @ is said to be water logged when i
A land 1 en its Productivity gets ol

g:nsc of the plants gets flooded with water by the high water (abje e and when e ot

@ Draw the cross section of a irrigation cana|?
Ans.
o I_ F.5.L=Flood Surface Level FreeBoard(Fpg) ———————

STRARRAA
RIS '.'\'.‘:% NSL = Natural
(R 3 Surface Level

C.B.L=Canal Bed Level

Fig. Cross section of a irrigation canal

* Write of cause of water logging?
Ans: The causes of water logging are —
() Imegular or Flat Topography

(i) Over and Intensive Irrigation

(i) Seepage of water

(¥) Inadequate natural drainage

) Inadequate surface drainage

(%) Excess rainfall

What is Leaching Requirement?
s‘ a / Depth of irrigation

'\.\ . :
Leachmg Requirement LR = (Depth of water drained out per unit ar

Waler applied LS R S AR
perunitarea)x 100 o
) EC(i)/ EC(d) = EC(i)/ZEC(e)

SR o
‘ =Dy D=, C, /D, = C, /Ca =

M Cq = Salt conten! " dr?iiunci%:it\;aitsrIrrigation
C Dispy - ical con
|- Depth of : nitarea | ECq = Electrict ,
TS Water drained out per u daler iy Jrainage

epth of irrigat: - unit :
ey of irrigation water appllCd per . | ECaey = EIeCtrlcal cond

i in saturated
Electrical conductivity I sat j

I

c . ter
0nsumptlon used of water vaé )
(c

[cOnten ¢ 4 . .
tin irrigation water SM@”"’

_—

—

I

X
x

C

e ———— ik



(Q.30/ Estimate the leaching requirement Wncl civuties: ==~ - N
extract of soil is 10mhos/cm at 25% reduction in the yield of a crop. The EC of irrigation water
is 1.2mhos/cm. What will be the required depth of water to be applied to the field if the

consumptive use requirement of the crop is 80mm?

Sol™:
We know that, Given data, ]
Leaching Requirement LR = EC;;) / 2EC) | ECo™ Electrical conductivity in saturated soil
=> LR =(1.2/2 x10) x 100 = 6% (Ans) extract = 10mhos/cm
Again, ECi= Electrical conductivity in lrrigation
Leaching Requirement LR = Di- C /D; water
=>6%= D;-80/D;x 100 = |.2mhos/cm
=> (.06 =D;-80/ D; C, = Consumption used of water = 80mm
=> (.06 D;=D;-80 Leaching Requirement LR =?
=> D, =85.10mm (Ans) D; = Depth of irrigation water applied per unit

area =7

Q.31. Define Efflorescence? _
Ans: When water table rises the soluble alkali salt also move up with water and get deposited

in the soil within the plant root, This phenomenon of salt coming up in solution and forming a
thin layer after the evaporation of water is known a Efflorescence.

D@sz. Define Flood and cause of flood?
Ans: A flood is any relatively high flow that overtops the natural and artificial banks in any
reach of a stream,
The causes of flood are -
i) Excessive rainfall
ii) Tidal water
iii) Melting of ice and glacises
iv) Reduction of river capacity

Q. 33. Write down the definition of Weir and Barrage?
Ans: Weir: If the major part or the entire ponding of water is achieved by a raised crest and a
smaller part or nil part of it achieved by the shutters, then this barrier is known as a weir.

Barrage
If most of the ponding is done by gates and a smaller or nil part of it is done by the raised crest,

then the barrier is known as a barrage or a river regulator.

EVEL = POND LEVEL
CREST L £ POND LEVEL

/ CREST SHUTTER
e %‘ 3‘-'-': CREST LEVEL

PONDING BY

T Ty CREST SHUTTER —-———"=—"—"- "4 Rl Aoy
ONDINGBY | / o-0 N DAIREDCREST "—omlpr—, !
Pr=0 RAISED CREST Ty PONDING (F)
RAISED CREST), /\yEiR WITHOUT TIIlis PE I/
’ SHUTTERS -
Fig: Weir without shutters Fig: Weir with shutters
POND LEVEL / GATE POND LEVEL~___
el S 3
PONDING-BY-GATE 1P, ™"~ /CREST LEVEL  POND LEVEL
-------------------------- v

Py «MTAL PONDING BY GATE \ -

P, =0 and P; = P (BARRAGE)
Fig: Barrage with a small raised crest Fig: Barruge without any Exit Gradient .G‘:wj

Page7 6



vees and flood wall method is commonly adopted in our
iction and possibility of using local materials.

Wiite down the Concrete weir? -
Now-a-days, the weir is constructed with reinforced cement concrete. The imp:

the weir are made monaiithic. The cut off walls are provided at the upstream and downstrez

floor and at the toe of the weir. Sheet piles are provided below the cut-off walls.

utters are also provided which have dropped down during the flood.

Crest shutter

DIS toe wall | D/S
2o cut-off

Sheet pile wall

U /S toe wall

Sheel pile

. Concrete Weir
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| cross-section of a barrage:

Q.39. Draw A typica
Ans: ‘/’/—

P L i
- e ij!
POND LEVEL it ‘
Il CC.BLOCKN INVERTED  APRON
e o e a2 - . FITER o - o\ |
LUOSE TALUS CALLED ) o % o , B

(A oaigp |
m:yggi I E! !! tden

: s )
~ - PROTECTION -—™

-U/S SHEET ~ Al j; s o/s : P l
=k ‘ VUPILE S l“"‘"" ——"pPROTECTION .. !

s-section of a barrage

Fig: A typical cros

Q.40. What do you mean by Afflux?

s d level (HFL) upstream of the weir due t

i)The rise in the highes:(ﬁ f\]&o
across the river is called. A L '

ii) In case of weir, the afflux caused during high floods is quite high. But in case of a barrage, the
gates can be opened during high floods and the afflux will be nil or minimum.

o construction of the weir

Q4. Choice between a weir and a barrage? ) ] _
Ans: The choice between a weir and a barrage is largely governed by cost and convenience in working,
DA shuttered weir will be relatively cheaper but will lack the effective control possible in the case
of a barrage.

be easily supplemented with a roadway across the river at a

ii) A barrage type construction can
small additional cost. Barrages are almost invariably constructed now-a-days on all important rivers.

T
&4 . Difference between Barrage and Weir?

Ans:
' ' & Weir

SL ' Barrage %y
High set crest

(a) | Low set crest
(b) | Ponding is done by means of gates Ponding is done against the raised crest or
partly against crest and partly by shutters

(c) | Gated over entire length Shutters in part length

(d) | Gates are of greater height Shutters are-of smal e heighL )

» 4 s )

‘ wi 1
£ SE

% w

B

(¢) | Gates are raised clear off the high floods to pass flood§ Shutters are droppéd to pass Hoods =™

(f) | Perfect control on river flow No control of river in low flood
oods

(g) [ Gates convenient to operate i
Operation of shutters is slow, involve
labour and time

(h) | High floods can be passed with minimum af i i hi
(E) Less silting upstream due to low set crest = g:::::; lc‘:/;:tﬂcz:s - h'lg!l oS
(% ;i(::lfeer construction period Shorter const = Sllt"?g e
moval is done through under sluices N : ru?tlon peree
(1) | Road and/or rail bridge can be constructed at low ¢ : mcan‘s L
ost [ Not possible to provide road-rail bridge

(m)| Costly structure

Relatively cheaper structure ]

5 SO ——

L it



he s ue the river should bc straight and
r banks should be well dcﬁnec% narrow
Jue
evation of the site should be much higher tha

te should be easily accessible by roadgs or ra:l&g;'z are

yout of a Diversion Head Works and its componentsﬂ ]
typlcal layout of a canal head-works is shown in figure below.

nal Head Regulator . e
iver Training Works e.g. Guide bank, Marginal bunds, spur and groyne etc. Sh

ilt Regulation Work

Marginal bund joined to high
£ Guide bank

- River Flow

Under sluice

Canal head regulator portion of weir

with gated openings Divided Wall

called Head Sluices
Normal weir po
Weir proper or ma

o

bays with piers
Fish Ladder

/

Length divided into ways by

Weir divided in\o & 5

picrs. Each way is provided
itha gate so as to act as 4N
- opening of controlled height




Q.49. Write down the main functions of under-sluices?

Ans: The the main functions of under-sluices are- .
i)To; maintain a well defined deep channel approaching the canal head regulator. .
ii) To ensure easy diversion of water into the canal through the canal head regulator even during low

flow.

iii) To control the entry of silt into the canal . ]
iv) To help scouring and of the silt deposited-over the under-sluice floor and removing towards the

downstream side. .
v) To help passing the low floods without dropping the shutters of the weir.

Q.50. Write down the main functions of the divide walls?
Ans: The main functions of the divide walls are-
i)It separates the ‘under-sluices’ with lower crest level from the ‘weir proper’ with higher crest

level.
ii) It helps in providing a comparatively less turbulent pocket near the canal head regulator,

resulting in deposition of silt in this pocket and, thus, to help in the entry of silt-free water into the can
fi) It helps to keep cross-current, if any, away from the weir. - '

Q .51. Write down the functions of Canal Head Regulator?
Ans: The functions of Canal Head Regulator are —

i) It regulates the supply of water entering the canal

it) It controls the entry of silt in the canal

iii) It prevents the river-floods from entering the canal

Q.52. Define River Training Works
Ans: River training works are; required near the weir site in order to ensure a smooth and an

axial flow of water, and thy 1e river fi
) ) S, to prevent th x
— p ¢ river from outflanking the works due to a change in



5, Wit o e e
The objective are — fiver training vy

i) to protect the river bank forp, orks?

jj to ensure effective disposa| 0?Cou.r

jii) to provided a minimum de thSedu

~ iv) to prevent the river from 'c“: for

and erosigp
ment loag

Navigatio
o n
anglng Ite coarse

Q.55- Write down the .
Ans: The methods are‘::g:[)g of;' River Training work9
i) Guide banks W /
ii) Marginal bunds
4 iii) Spurs or groynes
- iv) Artificial cut off
v) Pitched Islands
vi) Pitching Banks

Q.56. What is Gui :

Ans: When a barradgeel?sa lgl(:nasr:f V\;ﬂée o thf': o of guids ban

e bk iy R tlcdc across a river which flows through the alluvial soil, the_
Guide banl ucted on both the approaches to protect the structure from erosion.
4 t serves the following purposes:

:) It protects the barrage from the effect of scouring and erosion.
u) It provides a straight approach towards the barrage.

: f“) It controls the tendency of changing the course of the river.
iv) It controls the velocity of flow near the structure

Q.57. Write down the definition and purposes of Marginal Bunds or Marginal Embankment or.
Leevees or Dyke? ‘ :
Ans: The marginal bunds are earthen embankments which are construgcted parallel to the river
bank on one or both the banks according to the condition. The top width is generally 3 m to 4
m. The side slope on the river side is generally 1.5: 1 and that on the country sideis2:1.

The marginal bunds serve the foltowing purposes:
i) It prevents the flood water or storage water from entering the surrounding area which may

be submerged or may be water logged. e ; =
ii) It retains the flood water or storage water within a specified section.

::) It protects the towns and villages from devastation during the heavy flood.
:]\3 It grotects valu_ablg agricu_ltural iang!s. : S b

you mean by Spurs?

‘temporary structures
bank from erosion. ‘
0 759 with the bank of the river.

0.58. What o
Ans: These aré
protect the river

aking angles 60°

permeable in nature provided on the curve of a river to
These are projected from the river bank towards the bed
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t of spur. But these are impervioys

Q.59. What do you mean by Groynes?
a river to protect the river bank fron

Ans: The function of groynes is S!
permanent structures constructed on t

) db
erosion. They extend from the bank towards the be g =l
the bank. T?clt :mgle may be towards the upstream or downstream. Sometimes, 1l IS made

perpendicular to the river bank. These are constructed with rubblﬁ masonry in trapezoidal
section and the surface is finished with stone PitChlf’g or concrete blocks.

milar to tha
he curve of

y making an angle of 60° to 75 with

e concrete blocks are set with rich cement mortar. -

he width and nature of the river.

slope may be 1%z lor2:1.

he affected length of the river bank.

Ily kept as 2L, where L is the length

The stone pitching or th
i) The length of the groyne depends on t :
ii) The top width varies from 3 mto 4 m. The side
iii) The groynes are provided in series throughox.lt t
iv) The spacing between the adjacent groynes Is gencra

of the groyne. . of erosi .
v) These are recommended for the river where the permanent solution of erosion control is

extremely necessary.

Concrete
“"blocks
1—= ]
2
i 7 . 777
Rubble masonry
with cement mortar
Fig: Section of Groyne

Q.60. Write down the Comparison between spur and groyne?

Ans:
Spur _ G
1) It is a temporary structure. ; : Lyee
2) It is perm e:ble 4 : Dt IS a permanent structure.
' 2) It is impermeable,

3)Itis constructed with bamboo pile, ti i :
pile, timber pile .
ze;r;d bag, boulders etc. pre 33.:12 lzecggittrumid with rubble masonry
t requires repair works. T, —
5) Itis rec , 4) 1t does not require any repai :
60T useflTo low apen et )10 ecommended foTaae fers
edium velocity of flow |6) Itis suitable for igh veocity of flow

Q.61. Write down the functj

! : unction of Shutters and ?
{\ns. The ﬂ'mcuons of shutters and gates are.-- cates’
|) They maintain pond level,
i) They raise water leve] during low flow
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ipstream
ond Level,

Tt ead de ; e, ‘ ; .

he canal. : Pends upon the Jeyel - R e
& y of ti e

"Pond Level = Canal FSL + 19 e he irrigated areas and the slope of

Q. 63. What do you meant by SiltRe
Ans: The entry of silt into a canal, w
constructed certain special works’ c

Bulation works with classification? T U

hich takes off fro .
2 m a head
alled silt control works, B ol e IS 1

These works may be classified i
i) Silt Excluders g
ii) Silt Ejectors

the following tWo types-/

Q. 64. What do you meant by Silt‘Excl'uders?

Ans: Silt excluders a : Sk ' ' : _
of the head re gulato:e’éggsci works which are constructed on the bed of the river, upstream
. carer water enters the head regulator and silted water enters the

silt excluder. In this type of w s
eriirs theicanal,® = YP f“ork;, the silt is, therefore,, removed from the water before in

Q. 65. What do you meant by Silt Ejectors?

An53151ltt€JCC;0rs, also.called silt extractors, are those devices which extract the silt from the
canz;( water ]':1 ter the silted water has traveled a certain distance in the off-take canal. These
works are, therefore, constructed on the bed of the canal, and little distance downstream from
the head regulator. : s Y

Q.66. What do you mean by Exit gradient? A :
Ans: The gradient of water pressure at the exit end is known as exit gradient.

: fed Where, : | Type of soil | Safe Exit Gradient
B et ’GE,m d Azl V() ][2 B Shingle - 0.251t0 0.2
Gis bre PRI | ingl
H = Height or Depth of water | Coarse Sand 0210 0.17 4\
d = Down steam (D/S) cut- —=— : -
offdepth | ~ | Fine Sand 0.17t00.14 J

Q.67. Caléulate,thc exit gradient for fi';l»lowi‘ng-ﬁgure?

Sol”: il e Lt £
We know that, kg Given dz.xta, ‘

Exit Gradient .Ge=H/d: (1/ Tz ) H = Height or Depth of water = 1.5
We know Rl SR el b = Width of weir = Bm
a=b/d=,1 =65 Pt G d = Down steam (D/S) cut-off depth
Again, e R

%= [1+ V(1+0%) 12 = [1+ V(165 W2E3A9 5 )

From (i) - et : Ve

Ge=HM (VIR e )
= Gg = (1.5/2) x (1/ TNG.79) = 0.123 < 0.18 for

coarse sand (Ans)

Q.68 Dowel or Dowla: A Dowel is a formation which is provided on the site of a service foad

or inspection road between the road and the channel




Q.69. Define Cross Drainage work?
Ans: A cross drainage work |
natural drain to dispose of draj

Q.70 Find the field ca
water content 7%

Water lost by evap
Sol”;

mpacity of s0il for following da
> 1it) Dry density of soil 1400kg/m’
oration and deep percolation 10% \Vi)

B.Scin pygT
Cell -0191359 75,

ta,i) Depth of root zone 2m , ii) Exisy;
, iv) Water applied to soil 600m
Area of irrigated land 800m??

v)

We know that,

Volume of Retained water ijrj =
600 X 0.90 = Sqos ter irrigated land
So,Weight of Retained water in irrigated land
=540 x 9.81 = 5297.4KN

Again,

Dry weight of irrigated land = Area x Depth
of root zone x Dry density of soil

=> Dry weight of irrigated land = 800 x 2 x
1400 =2240000kg => Dry weight of irrigated
land = (2240000 x 9.81) /1000 =21974.4KN
Now, % of water content in irrigated land =
(5297.4KN /21974.4KN ) x 100=24.11%
Again,we know that,

Field capacity = Existing water content +
Calculated % of water content :
=> Field capacity = 7% +24.11% = 31.11%
(Ans)

Given data,

i) Depth of root zone = 2m

Unit weight of water = 9.81KN/m®
v) Water lost by evaporation and deep
percolation 10%

So water retained in (100-10) = 90% = 0.9
iv) Total Water volume = 600m’

iii) Dry density of soil = 1400kg/m’

vi) Area of irrigated land = 800m>

ii) Existing water content = 7%

If the flow rate is 113cusec and area

is Shector than what is the time required for

irrigation if dewatering in irrigated land 10.92cm?

Sol”:

We know that,

Volume of irrigated water, V= A d.,
=> V = 50000 x 0.1092 = 5460m’
Now, We know that,

Q=Vh

=>0.113 = 5460 /¢

=>t = 48318.58sec = 13.42 hr (Ans)

Given data,

Flow rate , Q = 113cusec = 113 Liter/sec =0.113m>/sec
Area, A = Shector = 50000m’

Dewatering in irrigated land,d,, =10.92cm= 0.1092m
Time required for irrigation, t=?

@Furrows 90m long and Spaced 75cm are irrigated by an stream of 2 lit/sec for 50min,size

of stream was reduced to 0.5 lit/sec for 1 hours.

Sol”:

Estimate average depth of irrigation?

e ——

We know that,

Average depth of irrigation,d =d1 + d2

=>d =qut, Iwl + gqata/wl

=>d =(7.2 x 0.83)/ (90 x0.75) + (1.8 x 1) /(
90 x 0.75)

=>d =0.0885 + 0.0267

=>d =0.1152-m=11.52¢m(Ans)

Given data,

qi =2 litlsec =7.2m’h
q2 = 0.5 lit/sec =1.8m’h
t; =50 min = 0.83 hour

t = | hour
w = Furrows length =90m
|=75cm=0.75m

Average depth of irrigationd=? _______—




.. Formula

iii) Discharge,Q = AV

n = Manning co-efficient

$ = Bed Slope = {*° /(3340Q"%)
A = Area (mz)

R=1-(1 - UTy)"

Q.74. Determine the size (
. .C means lem water §
0.3%,
l Ans:

i) Chezy's formula, V= CY(Rg)

i) Mannings formula, v = [/n R?g'2

! | Q =Discharge (cumec or m¥sec) = Ay

Notations

Where,
V = Velocity (m/sec)

C = Chezy’s co-efficient R
R = Hydraulic mean radius (m) = A/P = 572

P = Wetted perimeter (m) = 4.75VQ
f=Silt Factor = 1.76 Vdum

. : ' d = " .
lv) Flood Estlmatlon By s ek el PartICIc LA (mm) i

Where,

R =% of risk of flooding -

Tr = Return Period
n=Year -

diameter) at the outlet of a 6 hector drainage system if the D.C (1em

\ler IS passing per day through 6 hector) is lcm/day and tile grade is
assume manning roughness co-efficient 0.011 9 ' |

; We know that,

=>V =4.98 (A/0.396)2*
Again, Discharge,Q = AV

=> A(A/0.396) =0.0014
k => A =3V 0.000755 = 0.0134
¥ => D4 =0.0134

Mannings formula, V = 1/n RmSuz
=>V=1/0.011 x R’ x (0.003)"2

=>0.00694 = A x 4.98 (A/0.396)>

=>D=0.13m = 13cm (Ans)

Given data,

Q = Discharge (cumec or m’/sec) = 1/100 x 60000/(24
X 3600) = 0.00694 m’/sec)

n = Manning co-efficient= 0.011

R = Hydraulic mean radius (m) = A/P = A/0.396

P = Wetted perimeter (m) = 4.75VQ = 0.396m

S = Bed Slope = 0.3% = 0.003

@ What rétum period a highwéy engineer must, as-sume if he allows 10% risk that flooding -

may occure in the next 5 year?
Sol”: e

We know that, : :

1/TR)n. ; 5
=>0.10=1-(1-1/Tg)
= (1-1/Tr)*=0.90

% o;f risk of ﬂooding JR=1-( -

Given data, _ :

R = % of risk of flooding = 10% = 0,10
Tr = Return Period =72,

n = Year = § years

=> Tg = 47.96 days ( Ans)
po e
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1) To check the wastage materials and labor

~To complete the work in the shortest possible time
iii) To have less construction cost
iv) To improved the quality of work by the modern construction equipments.

Q.2.Write down the methods of Planning and scheduling?
Ans; The methods are —

1) Bar Chart or Gantt Chart

if) CPM ,PERT and Line of Bolana System(L.B.S)

Q.3. Write down the differences between PERT and CPM (Diagrgmally)‘?
Ans: ;
PERT (Program Evaluation and Review Technique) are most commonly used methogs for
project management, There are some similarities and differences .behw?cn PERT apg
CPM.IPERT can be applied to any_field requiring planned, comrol.lc?d and integrated work
efforts to accomplish defingd objectives) On the other hand,]ICPM (Critical Path Method) is the
method of project planning consisting of a number of well defined and clearly recognizable
SVIRES] LT

d_

IPmRNt lesling
;qu modieatore

Q.4. Determine the Probabilistic time (tn ) for c‘ompletioyn of an activity when optimistic }ime
or best time (t,) is 6 days ,Most probable time or likely time(t,) is 8 days and Pessimistic or
worst time(t,) is 4 days? :

Sol”:
We kriow that, Given data, %
Probabilistic time (tw) = (t, + t, +41,)/6 Optimistic time or best time (t,) = 6 days .
=>tm=(6+4+4x8)/6 Most probable time or likely time ()
=>tm = 7 days (Ans) days ~

Pees\Mis\iC oy \/\)Oii'-V\"W:'&P"“A-
e A\ Lk e iy = 1

]




T

Een i o i

| prime importance. The time for the
| completion of the project depends upon
- | cost optimization. The cost is not dlI‘CClly

A

: M can control both tlme and cost' |
‘when planning.
6. In CPM, cost optimization is given

results. Thus in PERT, txme is thé co’n
proportioned to time. Thus, cost is the | factor. :
controlling factor.

@nte down the golden rule for construction work?
Ans: A golden rule for the construction site is 2/3 of construction materials stores at wcrk Site

and 1/3 under procurement ) F

Q.7. Determine Critical Path by the method of CPM at below network diagram?
Sol”:

Path i) 1-2-3-4-8- 9 ,Project completion = 21 Days
ii)1-2-5-6-7-8-9 ,Project completion = 22 Days

iii) 1-2-3-4-7-8-9,Project completllon Zzzliaés
-2-3-5-6-7-8-9 ,Project completion = 23 Lays :
‘Sv(z tlhz c:intslca! path of tthS project is Path (i) which is completion only 21 Days (Ans)
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Q.4. Write down the different correction of surveying?

Ans:

2. Pull correction, Cp = [(Pm — Po) x LJ/AE (£ve)
3. Slope correction, C, = h%21 =1(1 - cosO)

4. Sag correction, C; = Lw?/240°Py? (-ve)

5. Length correction, TL = L’/L x mL

6. Area correction, TA = (L/L)*x mA

. Temperature correction, C; = (T — To) L (ve) | L = Measure length

o = Coefficient of length

T = Measurable temperature
T, = Standard temperature

P., = Measurable pull

P,= Standard pull

A = Sectional area

E = Coefficient of Elasticity

support
w = Weight of tape

n = no of span
L’ = Corrected length

- Q5. The distance between two station was 1200m when measured with a 20m chain. The

~ distance was measured with a 30m chain was found to be 1195m Ift
ng. What was the error of 30m chain? .

h = Difference of height in between two

| = Tape length in between two support

he 20m chain was 0.05m

Given data, :

B Eorz 3£m chain

L’ =20+0.05= s Bbm

i mL = 1195m
! TL =1203m

mL = 1200m :

TL =?

3
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mL = 900m
i g TL =2 ;

é i 07.A '“’Zgi?}t‘pe was exactly 30m long at 20% when supported at throughout i

I g oull of 10kg. A line was measured with this tape under a pulllof lSkfgt :

f | “temperature of 32% and found to be 780m_6long. oThe cioss sectnl%rgak area 2o 5 g tap
1 b its fotal weight 0.693kg, @ = 11 x 107 per °F, E = 2.1 x 10° kg/fem". Compuies
Itk length at every 30m? e
| ' g;? Sol”: : o
1 He I, Temperature correction, Ci= a(Tm — To) L (&ve) Given Data, o =
IR G 11 x 10° x (32 —20)x 780 =0.103m (+ve) | L =Measure 1eng°t2 =780m

| 2 Pull correction, Cp = [(Pm — Po) X LVAE (v) & ! ‘3 ;‘020 pek

= C,=[(15-10)x 780)/[ 0.03 x 2.1 X 10°] A o
=> C,=0.062m (+ve) P° Lo
m g L
3. Sag correction, Cs = Lw?/24n?P,” (-ve) P, = 10kg
= C, =30 x (0.693)*124 x (1) x (15)* (-ve) A = 0.03cm’
=> C,=0.0027m (-ve) E =2.1 x 10° kg/em’
For 780m, C = (780 x 0.0027)/30 = 0.070m (-ve) w = Weight of tape = 0.693kg &
Now, True length = 780 +0.103 + 0.062 - 0.070 ‘,‘,’ﬂ_”g OfSPf“:i_l‘ :
=> True length = 780.095m (Ans) e b

Q.8. Write down the method of plane table?
Ans: The method of plane table are- 4
i) Radiation, ii) Intersection, iii) Resection, iv) Traversing

Q.9. Define of Closing Error?

AﬂSﬁ (;Los‘irt(] ev¥or 15 ~ha Grmound bd Whith & Closed aveyce
A 5 Qe - A\ 5 i3
Sodigljte eV VT Ements, 03 ou YUl mherhernaty ol Higuve. as-
Ungivy @) vone ;Som‘ma Fne Yvue and  Campited Posriwn o
POIY%L- »

Claginy orvor = Driferevce>td? BE- Y RE 010y ope h<
AR e POt Wnu, BR K v oveo - :

%
~ Q.10. RL of bench mark at two points i
e O points is 108.78 and 114.95 respectively i

_ ,\,,itmn. Sum of back and fore bearing is 24.88 and 18.64 resgectivel)): lggéf,"el‘ '

- | Difference of Reading = i e
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Q.11. In generally plane surveying taken into less than 250km’ area of land and geodetic o,
trigonometrical surveying taken into more than 20km? of land.

Q.12. How to use in ranging rod, OFF set rod and Plumb Bob?

Ans:

Ranging rod OFF set rod Plumb Bob

Qsed to range same Provided with a notch or Used to make ranging pole
Il_nte:rmedwltes point in survey | hook at one point vertical

ine

Q.13. Determine the interior and exterior angel of the following closed traverse?
Ans:

1 Lo Jor Left v daverse
prak g0 (@nderwr orge))

10! ‘Gu«f\u% Yor Aght urn overst
P+ &L 180 (Tntevior 0nge)

Weaivedor Lajt om Amense  fHere,

P-4AGe (Frterler o) [PHRLIS @
P+axs0()

W) Beoieq oy nigh-vm e TSy P-acigoty
P (S0 (&a’rer"\or awgu) p_,wm&)

© hogle ok o (@R — E2DT0 | Lortude ) = Leoso ()
Whefe, n = N0 e} orm Lcnﬂ\wdl EmR)= LSO (EX)

Jor inarior angel =
Exterior g o) =()

Q.14. Write down the terms of Bearing, Whole circle bearing, Quadrantal bearing, Forward

bearing,Back bearing and True bearing?
Ans®The whole circle bearing (W.C.B) of a line is the horizontal angle measured clockwise

from the North limb of the meridian. It varies from 0° to 360°. In Figure 19.6, The whole circle
bearing (W.C.B) of the line OA is 52° and that of line OB is 208°

®The bearing of a line measured in the forwrard direction (i.e., along the progress of survey) is ‘
known as fore bearing.
In Figure -1 fore bearing of the line AB is given by <NOB.

Fore bearing = Back bearing + 180
The bearing of a line measured in the backward direction (i.c., opposite to the direction of

progress of survey) is known as back bearing.
In Figure-2, the back bearing of the line AB is £NOA (=223°). £NOA is also called bearing

of the line BA. Thus,
Back Bearing = Fore Bearing = 180°
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Q.15. Write down the method of plane table surveying?

“ /\ns.':'-r,'\.e metned 0) plone Yoy swved’fa —
Y Roduaticn
1) bdersechon _m ~ .
TR -r) € Wansit e ‘tTn\fers‘lb&
1) ’vaewsnfuJ ‘
. ‘ C (D Plone -anlk -\rmverwa
V) Resection

Cevection oy (Wrvohive (D= 0078¢d™ ) = 9= ¥
Cavyetrion Zor PIrnttipn © = 4/? Ce ()

Pined - Covrection @ Cuvvmtove B 2R OP = 0.067 5 4"
(Where d = krn)

(Q.16) Write down the formula of curve with appropriate figure?
Ans:
BA=BC= Length of Tangent = Rtan(¢/2) p

™
g

AC= Long Chord = 2Rsin(¢/2) o
AFC=Length of Curve = nR¢/180 F
BF = Apex Distance = R[sec(¢/2) -1]
A
E

EF= Versed Sine = R[1-cos(¢/2)]
< DBC = ¢ = Deflection Angel
< ABC= 0 = Central Angel
Relation bet” Degree and Radius of a

' (2

Curve

R = 1719/D m(30m)
R= 1146/D m(20m)
R = 1753/D m(10m) 4
R = 5730/D ft(100f1)

l7 Determine the degree of curve if given deflection angel of a simple curve is 25°30" and

length of tangent 60m?

Sol”:

We know that, Given data,

Length of Tangent = Rtan(¢/2) Length of tangent = 60m

=> 60 = Rtan(25°30/2) ¢ = Deflection Angel = 25°30°

=> R =265.16m D = Degree of Curve=?

=>R=1719/D = 265.16

=> D = 6"28'58” (Ans) ]

Q.18. Define Bench Mark (BM) and Mean Sea Level (MSL)?

Ans: BM = A benchmark is a point of reference by which something can be measured. In
surveying, a "bench mark" (two words) is a post or other permanent mark established at a
knf)\:'n elevation that is used as the basis for measuring the elevation of other topographical
points.
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MSL= The zero surface to which elevations or heights are referred is called a vertical datum,
Traditionally, surveyors and mapmakers have tried to simplify the task by using the average
(or mean) sea level as the definition of zero elevation, because the sea surface is available
worldwide

Q.19. Define Leveling?

Ans: Leveling (or leveling in US English) is a branch of surveying, the object of which is 1
I. Find the elevation of a given point with respect to the given or assumed datum.

2. Establish a point at a given elevation with respect to the given or assumed datum.

Q.20. Define Reduced Level?

Ans: Reduced Level in surveying refers to equating elevations of survey points with reference
to a common assumed datum. It is a vertical distance between survey point and adopted datum
plane. Thus it is considered as the base elevation which is used as reference to reckon heights
or depths of other important places.
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HYDRALIC STRUCTURE

Q.1. Write down the meaning of Froud
Ans: The Froude number, Fy. i a di:;eenNumber o |

sionless v i :
open channel flow. The Froude number ; Cinene, dscibes diferent flow fegimes of

S a ratio of inertjal and gravitati
ravitational forces,
\.7 Where, =
Fr . V= Water velocity

D = Hydraulic depth (cross sect;
gD of flow /10p width) 1058 sctiona area
When 8 = Gravity

+FFr=1, critical flow,
Fr>1, supercritical flow (fast rapid flow),
Fr <1, subcritical flow (slow / tranquil flow)

Flow states: A stick placed in the water will create a V pattern of waves downstream. If flow
is subcritical waves will appear in front of the stick. If flow is at critical waves will have a 45°

angle. Iof flow is supercritical no upstream waves will appear and the wave angle will be less
than 45°.

Note: Critical flow is unstable and often sets up standing waves between super and subcritical
flow. When the actual water depth is below critical depth it is called supercritical because it is

in a higher energy state. Likewise actual depth above critical depth is called suberitical
because it is in a lower energy state.

Q.2. What is Reynolds number?
Ans: The Reynolds number is defined below for each case.

Where,

merti ; . | v = the mean velocity of the object relative to
—_ lﬂelt:l'dl forces — pVL — VL the fluid (SI units: m/s)

== - L = a characteristic linear dimension,

VISCOUS force‘s “ V (travelled length of the fluid; hydraulic

diameter when dealing with river systems) (m)

Note: H = the dynamic viscosity of the fluid (Pa-s or
R.N <2000 it is Laminar Flow N-s/m? or kg/(m-s))

R.N > 2800, it is Turbunent Flow v = the kinematic viscosity (V¥ = & / o)

; ¥ dur wobint When 2
DN ther Lndimay neY fur Y (m?s) .
@ M{FL\\\ =(2o00 betwan 2500 ) P = thé density of the fluid (kg/m?).

G Ve daan Yne b love Ferms?
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- s = —1 00
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G
TRANSPORTAT]ON ENGINEERIN

Q.1. Write down the definition of skid and slip )
Ans: Skid: ' . 4
i) It is occurs when the slide of wheel wi
ii) The distance travelled

wheel. N
¢ than corresponding longitudin

Slip:
i) It is occurs when wheel revolves mor

roads. -
ii) The distance travelled by wheel on road is les

ad is greater

al movement along the

< than the circumference movement of wheg,

2. Define Pavement? ) . -
SnZS' ?:vement is a structure which is constructed on the compacted earth surface

?

Q.3. Define Flexible and Rigid Pavement?
Ans: h is consists of asphalt or bituminous materials mixing

Flexible Pavement: A pavement whic : i ixin,
with aggregate which hzve a very low flexural strength and s flexible in structural behavior ig
known as flexible pavement. .

¢ which is consists of cement concretc slab which have capable

Rigid Pavement: The pavemen 1St
of considerable flexural strength is known as rigid pavement.

4 Difference between Flexible and Rigid pavement?

Ans:
Flexible Pavement Rigid Pavement ]
i) It has low flexural strength i) It has capable of consideration flexural strength
ii) Initial cost is low i) High initial cost '
iii) High maintenance cost iii) Low maintenance cost
iv) High deflection iv) Low deflection
v) Lower life time v) Longer life time
vi) It distributes the load in small area vi) It distributes the load in larger area
Q.5. Define Prime coat, Tack coat and Seal coat?
Ans:
Prime Coat Tack Coat
= — Seal Coat
1. Definition: Th ition: i
of binde capplication | 1.~ Definition: ~ The | 1. Definition: It is the final coat
inder or bituminous | application of binder or -
materials having a low | bituminous materials Ozer the bl.tummous pavement
viscosity provided on surface | provided on the existin :)h V?ri t}!m layer usally fess
of the WBM. surface g | than 2" thickness.
2. Purposes: 2 ' —
: : _ . Purposes:
i) Prevent the capillary rise of | i) Better bond b 2 Purposes:
water existi ctween | i) To provided water proofing
i G Isting surface and p
i) Good bond between WBM bituminous laye ew | surface.
and bituminous materials, yer. if) To provided non skid road
T ) surface.
LMC f‘;gf IK/'ISC h'ggr and_Asphalt ‘Imﬁgz-m_rg}l) to rej.uvement of old surface
‘ lareused | (RC-70, RC-250 are u dat 3. Materials: Asphalt Emulsion
- ——=="UX0 | and Tar Emulsion are used

t revolving .
thou than the circumference movement of ’

by wheel on ro
65
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=W i
@PQSJV/ o pavement Road and show different componepq

e cross section for Flexibl

@-6) Sketch th
Ans:

25mm to 50mm
rs—Omm to 100mm J

ITOOmm to 300mm J

[100mm o 300mm || BB ooy
el ' 3 C°"‘f’actedsuberau
e - s d
e

ESOmm to 300mm‘i‘

’-Fig. Cross section for Flexible Pavement

section for Rigid Pavement Road and show different components?

Q.7. Sketch the cross
Ans:
ESOmm to 300mm [ Cement Concretc Slab
FOOmm to 300mm Base or Sub Base Coyse
Natural Sub @

Fig. Cross section for Rigid Pavement

Q.8. Write down the definition of below terms?

Ans:

Sub grade: Soil, Sandy soil is preferable.
Improved sub grade: Good quality of soil such as sand is preferable.

Base Course: It is constructed by mixing of very good quantity of sand with high grade of

aggregate.
phalt or bitumen by mixing of coarse and fine aggregate,

Wearing Course: It is made from as
- Cement Concretc Slab: It is made from cement, coarse aggregate and fine aggregate

Q.9. Draw the Right of way of a pavement?

Ans:
ol [t
BE?‘r’r‘S‘idr gg%'pwvid er) ° Divider {Dividing the two direction of traffic flow
Crown (Highest point of the road surface)

embankment and the A AT
inner edge of borrow ‘r‘ C 1. o
' arriage Way

!‘_‘—— Formation width \_,,

— (2) Shoulder (mini
m : . :
Side Drain (minimum width 2.5m (IRC)\Borrow pi

Side slope (Generally 1:1.5)

— .
— R
ight of way B

I
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ing terms? :
following struction and future developmeny (¢ "

. ition of
) ite down the definition 0 ired for con
Q.10) Write nd acquired led Right of Way.

- . The area of Ia .
Ans: Right of Way: T iral alignment 1S cal )
road symmetrically about the cen face which is used for traffic movement is knowy, as

Carriage Way: The portion of the road sur
oo Bankc excavated and to be dumpe

Spoil Bank: Extra earth

KerlI): The boundary between the shoul:i;r :il:gc‘t,;znpiasv
. in transve -

Camber: The slope of a road |g e o longitudinal

Gradient; The slope of the roa | . nowt
r finition of macadam road and with their classification? .
efin hich crushed or broken stones are mechanically keyed o

4 on the road sides in road in cutting,
ement is known as kerb.

known as cam ber.
direction is known as Gradient,

Q.11. Write down the d e
Ans: The road surface or ase in
interlocked by rolling and centered together by

There are four types- ment bound, 3. Water bound, 4. Bituminous macadam - i) Penetratiop

|. Traffic bound, 2. Ce .
Mac, ii) Inverted Mac, iii) Dense Mac, iv) Coated Mac.

f)
|12, What is Water Bound Macadam (WBM) Road? |
gns: The road whose wearing surface consists of clean crushed aggregate, mechanically

interlocked by rolling and bound together with filler materials and water and laid on a we||

compacted base course is called WBM Road.
Q!I3. Write down the design methods of flexible pavement?

Ans: The design methods are as below- .

1. California Bearing Ratio (CBR) method 5. Bazmister method

2. The Asphalt Institute (AI) method 6. Tri-axial test method
b

3. American Association of State Highway & Ty ixiad)
Officials (AASHTO) flexible pavement design

method. ’
4. Group Index (GI) method 8. US Navy method

7. North Dakota cone (NDC) method

Q.14. Describe the flexible pavement design method?

Ans: The descriptions are -

California Bearing Ratio (CBR) method Group Index (GI) method

1. It is the ratio of the force required to percentage a circular 1. The group index of a soil
is a number reflects the

piston of 3in’ cross sectional area in a special container of
characteristic of the soil.

1.27mm/min to the standard force.
2. Sub base course thickness

2. Mold size (dia = 6inch and height = 6 inch to 7 inch)
is proportional to the GI.

,compacted with 5 layer having 56 blows which hammer weight

10 Ib and free fall in 18 in
3. Calculated, CBR =

3. Group Index value varies
from 0 to 20 that are why
R e S T LN Vo) e e ey higher GI value indicates
_U'-',"_L‘f’?‘f,’ in.PSI for 0.1° or 0.2” p¥netration’s . . the larger Sub-Base Course
- 3000psi (for 0.1”) or 4500psi (for 0.2y~ - - 1¢[ """ (i1) | thickness.

From equation (i) and (ii), Larger Value is Accepted

(&

3

| 4. CBR of a soil which varies from 0% to 100%
- NN --”—"J



Q.15. What is the difference between Highway Pavement and Airport pavement?

Ans:

@ay Pa;vement Airport Pavement N
‘ . —
_I)J_QI\%S_'E;‘ el el 4] ton i) Design wheel load 100 ton st
| i) Maintenance cost relatively low i) Maintenance cost high

oot 2

iii) {);T:dprrzssu;:ﬁkg/cm to 7kg/cm? iii) Tyre pressure 17kg/cm” to 24kg/cm’

:/z)hicle petition per day 1000 to 2000 iv) Load repetition per day 20,000 to 40,000
| Y i vehicle

v)Uniform pavement thickness v) Pavement thickness are not uniform

Q.16. What is.ﬂash POINt 2% K5k e s Mokerentsd
Ans: Flash point: qmt. The minimum temperature at which the .bituminous materials take fire in the
form of flash is known as Flash Point.

.12 Write down the different test of Bitumen?

Ans: The test are- '

i) Specific gravity test

i) Flash point and Fire point test

iii) Solubility test (Note: Pure bi i i

A B Poin(t]\tlest bitumen is fully soluble in CS; and CCla)
v) Ductility test

vi) Viscosity test

vii) Loss of heating test

viii) Penetration test

Q.18. Difference between Bituminous materials (Asphalt and Tar)?

Ans:
Asphalt: Residues of petroleum oils

Tar: Residues from destructive distitlation of
organic matter such as coal,wood or
petroleum

Color: It is usually brown-black color
Properties: i)Toxic in nature, ii) More
Temperature Susceptibility, iii) Posses more
free carbon, iv) becomes hard more rapidly

Color: It is usually black color

Properties: i) Binding capacity, ii) Ductility,
iii) Durability, iv) Temperature Susceptibility

men?
a needle of standard dimension loaded by 100gm to

ture 25° for a period of Ssec.It is expressed in

Q.19. Write down penetration test in bitu
Ans: This test is performed by allowing
penetrate vertically-in the bitumen at tempera

unit of 1/100 cm.

20) What do you mean by 80/100 of bitumen?
gCns@w/ 130 xzeyans that the bitumen having penetration value of 80 and the needle will sink by
: t temperature 25° provided load at 100gm during Ssec.

s e - —— i ——

Penetration in
units of 0.8cm

After Ssec .
Fig. The Penetration Test

‘ Start
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Q.21. Writed

own the methods of mix de

sign?

Ans: The methods are-
i) Marshall method

ii) Hveem method

iii) The Smith triaxial method
iv) The Hubbard F ield method

ns:

@F‘Q.ZZ') Draw the Marshall

Mix Design curve for Bi

% of Air |6
_ Voids

Flow,
0.01 inch

%VFA=
Voids
Filled
with

. Asphalt

\uminous Materials (Asphaly ?

D
1521
51
8_‘..
- 501
4T 1491
r | | L
1 | . 148 2 3 ¢
4 5 6
r% of Asphalt content
9 of Asphalt content .
1+ 26001
Pounds
9 + 22001
/ 2000
8 T .
7 | I | 1800 4 45 'é;
4 5 6
9% of Asphalt content % of Asphalt content
80“’— 16+
% VMA =
o Voids in 15
404 Mineral
Aggregate 4T —0
201
0 1 1 13_‘_
4 s 6 12 :1 L |6
% of Asphal
i % of Asphalt content

Q.23. What do you mean by Stability and Flow?

Aqs: Stability is define as the maximum load t
height and' dia 4 inch at a standard tem
expressed in 1/100 during stability test is

hat carried by a com : :
pacted specimen of 2.5 inch
- 00
';(erature of 60°c. The deformation at maximum load
nown as flow.

i

,N,...wﬁ.m,.aw,,_,m g
a4
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0.24. petermine VMA (Voids in Mineral Aggregate) and VFA(Voids Filled in Asphalt) for
following data which is shown as given data?

Sol”:

r_\i\/'pémknow that,

VMA =100 - G, P,/ Gsp
=> VMA =100-2.29 x 86 12.67
=>VMA =26.23% (Ans)

Also, we know that,

VFA = (100 (VMA- Va))/VMA

=> VFA = 85.56% (Ans)

Where Va = % of air voids = 3.79%%

=> VFA =(100 x (26.23 - 3.79))26.23

Given Data,

Gmb = Bulk specific gravity of compacted
mixture = Wa/(Wa — Ww) = 3041.2/(3041.2
~1713.2)=2.29

Ps = Aggregate (% by total weight of mixture
=56 +30=86%

P1=% by weight of coarse aggregate = 56%
P2= % by weight of fine aggregate = 30%

P3= % by weight of mineral filler = 7%

g1= Bulk specific gravity of coarse aggregate
=2.611

g2= Bulk specific gravity of fine aggregate =
2.69

g3= Bulk specific gravity of mineral filler
3.10

Gsb = Bulk specific gravity of aggregate
P1+P2+P3)/(Pl/gl + P2/g2 + P3/g3) = 2.67
VMA =?

VFA=?

Q@ Determine the total cost of highway transportation and unit cost of transportation if

annual cost of highway is 20000tk
4000tk with total vehicle 100nos on t
Sol”:

and annual cost of vehicle operation (single vehicle) is
he road per year also length of highway is 1000km?

We know that,

CN

=> A =20000 + 4000 x 100
=> A = 420000tk (Ans)

Also we know that,

per year (Ans)

Total cost of highway transportation, A = B +

Unit cost of transportation, Ay = A/(NL)
=> Ay = 420000/(100 x 1000) = 4.2tk per 1km

Given data,
Annual cost of highway ,B = 20000tk
Annual cost of vehicle operation (single
vehicle) , C = 4000tk
Total number of vehicles on the road, N =
100nos per year

Length of highway, L = 1000km

Total cost of highway transportation, A =?
Unit cost of transportation, Ay =?

(6—;6\, Write down the design property and test of aggregate?

Ans: The design property and test of aggregate are-

Design property of aggregate

Test of aggregate

i) Strength

i) Specific gravity test

ix) Water Absorption test

ii) Shear strength

ii) Flakiriess index test

x) Unit weight test

iii) Shape and texture

iii) Elongation test

Xi) Angularity test

iv) Cleanness and purity

iv) Durability test

xii) Abrasion test

v) Grading

v) Shear strength test

vi) Porosity

vi) Crushing strength test

vii) Durability

vii) Impact test

viii) Crushing property

wiii) Grading analysis
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Q.27 Described in math for Angularity test”

Ans:

Objective . ” ’g.

For determination of angularity number of coarse aggregates

Equip pparal i Liv) T i
i Balance t(g‘-l?)kg?r.?i)usSicves (20.16,12.5,10,6.3,4.75mm), iii) Metal eylinder. iv) Tamping

rod, v) Scoop
Test Sample Preparation ¢ appropriate pair of TS STeves Trom ===

° : 1
The test sample consist of aggregate retained between t

the following sets INED
PASSING REII;Amm :
Y 12.5 mm
16 mm 10 mm o
125 mm . 6.3
10 mm o
53 mm 4,75 mm ]

The aggregate to be tested is dried for at least 24 hours in a well ventilated oven maintained

at a temperature of 100 to 11 0°C.

Procedure . ) .
1. The aggregate is compacted in three layers, each layer being given 100 blows using the

standard tamping rod at a rate of 2 blows/second by lifting the rod 5 cm above the surface of

the aggregate and then allowing it to fall freely.
2. The blows are uniformly distributed over the surface of the aggregate. After compacting

the third layer, the cylinder is filled to overflowing and excess material is removed off with

temping rod as a straight edge.
3. The aggregate with cylinder is then weighed. Three separate determinations are made and

mean weight of the aggregate in the cylinder is calculated.
Calculation

100 W
CG

-p

Angrilarity Number = 67 —

Where,
W = mean weight of the aggregate filling cylinder.
C = Weight of water required to completely fill the cyii i i
‘ yiinder (i.e. Volume of
G, = Specific Gravity of the aggregate ( ® oreyiinder)

Q.28. Determine th lari i : .
o e the angularity number if a 10cm x 30cm cylinder filled with aggregate?

We know that, Given Data

;ﬁ:a:rljr_ntz number = 67— 100W/CGs Unit weigh; of water= 1000ke/m>

> AN; 677_ 100 x 14.14/9.424x 2.8 Unit weight of aggrepate= ; 3
i gregate= 1500kg/m

W = mean weight of the aggregate filling
cylinder =7 x 0.10% x0.30 x 1500 =14.14kg
C= Welgl}t of water required to completely
fill thezcylmder (i.e. Volume of cylinder) = n
x 0.10°x0.30 x 1000 =9.424kg

G; = Specific Gravity of the aggregate =2.8

=> AN = 13.4 (Ans)

e - S "

T

— e AT e S\ S

-

R o]

OO

S <0 =|

@
o =

&£



ﬁeié’z

Q.29.Described in math for of flakiness index test of coarse aggregﬂte?
Ans:

For determination of flakiness index of coarse aggregate, where the size of the coarse
;aggregate are larger than 6.3mm .

Equipment & Apparatus

i) Thickness gauge, ii) Sieves (63, 50, 40. 31.5, 25, 20, 16, 12.5, 10 & 6.3mm)], iv) Balance [0-
10 kg], v) Gauge

Preparation sample .

Surf{‘Ce ‘_’ry samples are used for the test. A minimum number of 200 pieces of any specified
fraction is required to do the test.
Procedure

I. The sample is sieved through IS sieve specified in Table shown below.

DIMENSIONS OF THICKNESS AND LENGTH GAUGES
B1zx oy AcemEoaTr THioRNESS GAUOE® LexoTH GaveEf
~ N — -
Passing Through Rotained On
IS Sieve 1S Sieve
() - (2) (3) (4)
mm mm
63-mm 50-mm 33:90 -
50-mm 40-mm 2700 8l
40-mm 25-mm 19°60 585
3l'5-mm 26-mm 1695 e
26-mm 20-mm 13:50 40'5
20-mm 16-mam - 1080 32:2
16-mm 12°6-mm 8'66 258
12-5.-ram 10-mm 615 20°2
10-mm 6'3-mm 489 14-7
*This dimension is equal to 06 times the mean siove size.
$This dimension is equal to 1'8 times the moan sieve size.

Dimension of Thickness and Length Gauge
A minimum of 200 pieces of each fraction is taken and weighed.

In order to separate flaky materials, each fraction is then gauged individually for thickness on a
thickness gauge. : : ' .

The total amount of flaky material retained by the thickness gauge is weighed to an accuracy of
0.1% of the weight of sample.

Calculation . . . ‘

In order to calculate the flakiness index of the entire sample of aggregates, first the weight of
each fraction of aggregate passing and retained on the specified set of sieves is noted (Y1, Y2,
Y3, Y4.....etc). Each piece of these are tried to be passed through the slot of the specified
thickness of the thickness gauge are found and weigh;d (Y1, ¥2,¥3, y4.. .etc). Then the
flakiness index is the total weight of the material retained on the various thickness gauges,
expressed as a percentage of the total weight of the sample gauged.

(Ol + 2+ 23+ ..
(F1l1+Y2+F¥3+_ )

4, Flakiness Index =
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for oflos angeles abrasion tests (A
L=

Q.30. Described in math

Ans:

Objective: I .

1 desenals he losgRle abr?lso?o:use in road construction.

ii itability of aggregatc .

i) to find the suitability of ag N iopd b0 e ends Witk
oy otating about its horizonta|

Apparatus: . hollow ste€
i hine: it consists of a ho able of r e
i) los angeles machi th 500 mm and cap to cylinder and extending full lengy,

internal diameter of 700 mm and.len_g . 88 mm in A e
ASi5 JLTemEVALIC SEBIEHE prOJec:lng rtac(:ilzlrl)c;f cylinder. The shelf is placed ai a distance

i.e.500 mm) is mounted firmly on the In . f rotation.
5250 mm mi)m'mum from the opening in the dlrect{OHa:’ely 48mm in diameter and each
ii) Abrasive charge: cast iron or steel balls, approxim

ired.
weighing between 390 to 445g; six to twelveobz;l(;sggres 6‘3;1“:“ Gsilas
iiii) sieve: 1.70, 2.36,4.75,6.3,1 0,12.5,20,25,40,50,05,

iv) balance of capacity Skg or 10kg

v) drying oven
vi) miscellaneous like tray
5° — 110°. The sample should

Procedure: o a1 10
The test sample consists of clean aggregatels) ldr;ed in oven

i i in table 1. _ )
conform to any of the gradings shown s o i raiii o buidsed

i) select the grading to be used in the test such that i't confo

construction, to the maximum extent possible. ) i
ii) take S kg of sample for gradings a, b, c & d and 10 kg for gradings e, f & g.

iiii) choose the abrasive charge as per table 2 depending on grading of aggregates.
iv) place the aggregates and abrasive charge on the cylinder and fix the cover. .
v) rotate the machine at a speed of 30 — 33 revolutions per minute. The number of revolutions

is 500 for gradings a, b, ¢ & d and 1000 for gradings e, f & g. The machine should be balanced

and driven such that there is uniform peripheral speed.
vi) the machine is stopped after the desired number of revolutions and material is discharged to

a tray.
vii) the entire stone dust is sieved on 1.70 mm is sieve.
viii) the material coarser than 1.7mm size is weighed correct to one gram.

[ Sieve | Weightof
. test sample
size )
(square nemn
hole)
Passing | Retained A B C D E ;
(mm) on (mm) ' ' ©
g;) 63 | 2500
—— e
T e e i | 5000* | 5000*
33 2 550 | 5000* 5000:
20 12.5 1250 | 2500 o 00
125 10 1250 | 2500 | T—1——
— 82 Tt
l 6.3 475 B ————
m 2.36 [ A 1
\*J—N\JTJE
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Table 1: grading of test samples [tolerance of + 12 percent permitted.]

[f”‘ Grz:ﬁng No of steel balls Weight of charge in gm - .
" 12 +
— i TP )
""—7 C 8 3330 +20
. D 6 2500 + 15
E 12 5000 + 25
— . 12 5000 £ 25
G 12 5000 + 25

Table 2: selection of abrasive charge

Observations:
Original weight of aggregate sample =w, g
Weight of aggregate sample retained = wy g
Weight passing 1.7mm is sieve = Wi-wg
Abrasion value = (w, -w2)/ wi x 100

Sl. No. Type of pavement Max. Permissible abrasion
value in %
1 Water bound macadam sub base course .60
2 Wbm base course with bituminous surfacing 50
3 Bituminous bound macadam 50
4 | Wbm surfacing course 40
5 Bituminous penetration macadam 40
6 Bituminous surface dressing, cement concrete 35
surface course
7 Bituminous concrete surface course 30

@ Determine abrasion value for following data which is given by the below problem?
Sol™:

We known that,

Abrasion value = (w; —w2)/ w; x 100

=> AV =60/100 x 100

=> AV =60 % (Ans)

This materials is used only for sub base
course for WBM

Given Data,

Original weight of aggregate sample,w; =100
24

Weight of aggregate sample retained,w,= 40 g
Weight passing 1.7mm is sieve, W) —w, =
100-30 =60 ¢

Abrasion value =2

@ Write ;(‘iown, the classification of Aggregate?
ns

Type of Classify/Materials Coarse Ajgrci;te Pass:;;;\gggeiale ' Mineral Filler
] el Retained on and Retaine P e
Transportation Enginecring a0 assing #200
Retained on #4 Passing #4 and Retained | Passing Z100 ]
RCC work #100 assing #100
; D e SR
e . ol are used on upper portion of road?
P rior materia
gia\. Why supe
ns: AT o
W— . along the ra}dml dlrectiqn
The load intensity is minimum and is
d along 105t of the surface that is
an® . t op MO™ « are used in upper
maxifmum 2 erior materials 3
why the suP e

portion: ——
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in aggregate test?

A’égregate Crushing Value (ACV) test

Aggregate Iimpact Value (AIV) iest

“ACV test is a measure of resistance of

aggregate to crushing under a gradually
applied compression load.

1) AIV test is a measure of resistance of
sudden socks of aggregate.

2 Test procedure:

i) Dry aggregate passing through 12.5mm and
retained on 10mm sicve are filled in a 11.5cm
| in dia and 18cm in height into 3 equal layers
~{and compacted temper bar(dia-16mm and
| 60cm long) with 25blows at each layer.

ii) The measure is subjected to a gradually
compression load of 40ton@ 4ton/min

iii) After loading the aggregate is sieved
through 2.36mm

‘w) Calculated, ACV =

2. Test procedure:
i) Dry aggregate passing through 12.5mm and

retained on 10mm- sieve arefilled—a—cup
10.2cm in dia and Scm in height into 3 equal
layers and compacted temper bar(dia-16mm
and 60cm long) with 25blows at each layer.

i) The cup is placed in a maching hammer of
weight 14kg with a drop of 38mm

i) After loading the aggregate is sieved
through 2.36mm

iv) Calculated, AIV =

3. 1) For Base course materials ACV $45%
ii) For surface course materials, ACV $30%

l) For Base course materlals ACV H5%

ii) For surface course materials, ACV PB0%
iii) AIV value — 10% - very strong

iv) AIV value — 20 % to 10% - Strong

v) ALV value -20% to 30% - Suitable for

road

Q.35. Define SSD (Stoppmg Slght Distance)?

“Ans: It is the minimum distance required within which a vehicle movmg at design speed can
be stopped without collldmg w1th statxonary object on the road surface.

Formula,

SSD = 0.278vt + v} / (254(n + n/lOO)) meter
Where, v= Demgn speed (km/h) bk
t'- Total reactlon time (About =235 sec)

n Gradlént or slope for
~ Ascending slope, n = (+)ve
Descending slope. n = “(Jve
Honzontal n=0_

Note : SSD for two way traffic on a single
lane is twice of SSD

Sol™:

Q.36. Calculate the stonwng sight distance for design speed of 100 km/h in a highway if
reaction time of the driver 3sec and p = 0.427

We know that,
SSD =0.278vt + v /(254{u £/ iOO))

~>$SD =0278x 100 x 3 + (100)? /(254 x(0.42 +

0)
=>SSD = 177.74m (Ans)
# N A ne reedhon ~fund n

Jer St e rweiod

Given data,

v = Design speed = 100 km/h

t = Total reaction time =3 sec

u = Frictional Co- efficient = 0.42
Gradient or slope Horizontal, n=10
SSD =?

o PEthlem AR C\U\‘,c\‘\[us “leyes 2 secle
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37, Calculate the safe slopping sight distance for design speed of 60 kmvh for i) Two way
paffic on @ two way lane rgad,o i) Two way traffic on a single lane road, iii) When grade is 3%
sscending, iv) when grade is 3% decreasing. Assume reaction time 2sec and p =0.35?

Sol™: .
rWe know that, ) Given data,
))SSD = 0.278vt +v* / (254(p £ n/100)) v = Design speed = 60 km/h
=>SSD =0.278 X 60 x 2 + (60)* /(254 x(0.35 + 0) | t=Total reaction time = 2 sec

=> SSD = 73.85m (Ans) . b = Frictional Co- efficient = 0.35

&

i o i -85 r=6radientorstopeHorrzomat-mr=t0———
= 147.7m (Ans) ii) n = Gradient or slope Horizontal, n =

iif) for 3% ascending, SSD = 0.278vt + v?/ (254(n O) ' ope Horzonal,»

+n/ 100))_ o , iii) Ascending slope, n = +3%

=> SSD = 0.278 x 60 x 2 + (60) /(254 x(0.35 + | iv) Descending slope, n =-3%

3/100) ' i) SSD for Two way traffic on a two way

=>S8SD =70.65 m (Ans) lane road =?

iv) for 3% descending, SSD = 0.278vt + v / ii) SSD for Two way traffic on a single
(254(n - n /100)) | lane road =?

=> SSD = 0.278 x 60 x 2 + (60)* /(254 x(0.35 - | iii) SSD when grade is 3% ascending =?
3/100) : iv) SSD when grade is 3% decreasing =?

=> SSD = 77.65 m (Ans)

Q.38. Define OSD (Overtaking Sight Distance) or PSD (Passing Sight Distance)?

Ans: The minimum distance open to the vision of the driver of a vehicle intending to overtake
slow vehicle ahead with safety against the traffic of opposite direction is known as OSD or
PSD.-

Q.39. The speed of overtaking and overtaken vehicles are 7Ckm/hr and 40km/hr respectively
on a two way traffic road. If the acceleration of overtaking vehicle 3.6km/hr/sec or 0.99m/sec’
and reaction time 2sec. Calculate PSD or OSD?

Sol’: .
i We know that, Given data,
PSD=d;+dy+ds - (i) | Overtaking speed, va = 70km/hr

Where, d; = 0.28v,t = 0.28 x 40 x 2 = | Overtaken speed, v, = 40km/hr
22.4m , Reaction time, t =2 sec

= = 7+86.55=110.95m | Acceleration  overtaking  vehicle  ,F=
f,’j _ (2)_82;35 2 X 0% 746 = 146.22m | 3.6kmhrsee ) ,
S bSD =224 + 11095+ 14622 |S=0.19%+6.1=0.19x40 + 6.1 =13.7m
i (l)— 279.68m (Ans) T =V(14.4S/F) =V((14.4 X 13.7)/3.6) = 7.46sec
;> tPSDov—ertak.i ng and overtaken vehicles | b=0.28 vy T=0.28 x 40 x 7.46 = 86.55m
ote:

speed difference 16km/hr . .
- 4 the total wide of the pavementona honzonta'l curve for a new static highway with
Q.40. Find the design speed 80km/hr for width of road 7.0m and maximum axle

ruling maximum ¥ BiaLS,
length 6.1m?
Sol”: e Given data},‘ .
we know thal, x = nL? /2R + v/ | Axle length(between two wheel),L = 6.1m
Extra length of curve, Design speed,v = 80km/hr
9.5VR 172 ) (2 x3344)+ 80/9.5 x | Road wide =7m ,
- X= 2 x (6. ) No of Lane, n = 7/(3.5= for one lane wide) =2
34.4 Nc\Y static_highway with ruling maximum
:’__i X = 0.57m radius ofcurvc2,R=(v +16)? 127( ey + M)
\O f the pavement = 7+ 0.57 | => R = (80+16)"/ (127 x(0.067 +0.15)
N el wide D I R=33Am
v~ 0 (An_ql’_,,,,f»-»- I T e R
Q ;‘7.57'“/
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% | Given Data, AT
elevation, e = (0 75v) /127R , v = Speed in km/hr = 80km/hr
e=(0.75x 80 ) 2 /(127 x 400) D = Degree of curve =4.3° =
e=0.078m> 0.067m  So, e =0.067m R = Radius of curve = 1719/D = 1719/4 3 5
|| Check for_frictional Co-efficient for ey, = | =400m '
0.067 Super Elevation, e = ?
; vAgam We know that, :
| p j (v / 127R) - 0.067 (802 /(127 x 400))- 0.067 Always maximum super elevation en,,
=> 1 =0.059 <0.15(Limiting Value) =0.067
So, Provided super elevation., ¢ =0.067 m (Ans) | Always maximum frictional co-efficient
max = 0.15
Note: if calculated p is exceed 0.15 then the 4
[design speed should be reduced at e,,,, =0.067

- Q.43. Design speed of a highway is 80kmphr of a horizontal curve of 150m radius. Calculate
- the super elevation?

= Sol”: : ¢

| We know that, Given Data,

' | Super elevation, e = (0 75v)*/127R v = Speed in km/hr = 80km/hr
| |=>e=(0.75x80)%/(127 x 150) . | R =Radius of curve = 150m

=>¢=0.189m>0.067m =>e=0.067m | Super Elevation, e = ?
Check for frictional Co-efficient for e,., =
0.067 A L5 Always maximum super elevation em,x
Agam We know that =0.067
(v / 127R) - 0.067 ”(802 /(127 X 150)) 0.067 | Always maximum frictional co-efficient
- u 0.269 < 0.15(Limiting Value) Hmax = 0.15

So the des:gn speed must be reduced that is,
(v / 127R) 0.067 =(v* /(127 x }50)) 0.067
—> 0.15=v*/19050 - 0.067

L [=>v=64.3km/h S

| | So, Provided super elevation , e = 0.067 m
. | (Ans)

| And desngn speed, v = 64.3 km/h (Ans)

'Q.44. Define Passenger car unit (PCU)?
" Ans: The passenger car unit may be considered as a measure of relative space requirement of a
chicle class compared to that of a passenger car under a specified set of roadway traffic and

 other conditions.
VQ45 Determine theoretical capacny of road if design speed 100km/h with reaction distance
and average length of vehicle is 6m?

Sol”
PWe know that Given data,
iD= oretical capacity, C = 1000V/S V =design speed = 100km/h .
= 1000 x 100/8 S =Centre to  Centre spacing  of’ movk._gs
g i -per lane (Ans) | vehicle=Reaction distance + av. gth - of |-
=12500 vehicle per hour p ( Fhlclead g . |



iven

: h 5 -‘y K ‘gh_way to aCCept ag
lown as Traffic Capacity. - 3 :

wias 118~ time including stop 7.
rney Time: It is the total elapsed tim isting traffic condition.

. r point and under €X =
to another p friction and traffic co

Running Time: Running time is that
| motion.

Time Mean Speed (TMS): TMS is th
Vi+Va

is called SMS.
SMS=(L;+L;+ L3+ - J(t; + t; + 5+

Q.47. For an urban highway with an ADT( Average Daily Traffic) of 20000 vehicle per day
Determination DHV( Design Hour volume) for the peak direction of travel ?
Sol”:

We know that, i Given data,

Design Hour Volume,DHV = ADT xkx D ADT = Average Daily Traffic

=>DHV = 20000 x 0.1 x 0.55 Veh/Day

=>DHV = 1100 vehiq!e per hour (Ans) Directional Dstribution Factor,D = usual
used 55% to 80% =55%] =

[Note : Directional Design Hour Volume | k factor= S%St(())/;)2[°f/(:rfcl::l$‘l;’an55 g

(DDHV) = Annuai Average Daily Traffic | And 12% to 18% for rural

(AADT) x k x D] So, k factor = 10% =0.1

- Q.48 Three cars travel over a 65m section at const
Compute TMS and SMS? nstant speed of 18m/sec, 19m/sec and 22

Given data,
Vi= l:; car speed = 18m/se
Vz = 2«1 car speed = 19m/
b Vi=3" car speed = 22m
Y (Ly/V, + Lo/ Vo + s/ V
I(65118165/19+65122)

2




Wha vdvq‘you meant by Traffic signals and t}{re
Il gie’ctnt:ally operated devices employed for co
or pedestrians are known as traffic signals,
- There are three types
i) Traffic control signals
i1) Pedestrian signals
11) Special traffic signals

Q.51. Why traffic signals are used?

Ans: Because of-

1. to provided an orderly movement of traffic

2. to reduce the frequency of accident of some special nature

3. to control speed on the main and secondary highways

4. to direct traffic on different routes : : 5
5.to traffic control in various point like as rail crossing, draw-bridge and other h
situations.

Q.52. What do you meant by different color of traffic signals?
Ans: :

Red Yellow
The vehicle on the street The vehicle on the street The clearance time for the
towards which it is facing towards which it is facing vehicle which have entered
must stop can proceed the intersection area by the
' end of green light

Lisder

'53. Write down the definition of Runway? | N i
?\nS' Runway: Runway is & rectangle portion of land prepared for landing and take-off of
; aircr.aﬂ A runway dimension vary from as small as 245m long and 8m wide in smaller general

aviation airport 5500m x 80m for longer interval airport to accommodate the larger sets.

gineering?

TaXiway' A taxiway IS @ path on an airport connecting runways with ramps, hangers, terminal

held aircraft in slorage or to protect aircraft from

for assembly area for aircraft. 2l
f airport which is use to park the aircra
he pre flight activities are done. o

is a closed structurc to

ft. It may be use
pron is that port 0

ling where t

Hanger: A hanger
weather or repair the aircra

ron or Ramp: A ramp Or &
loading and unloading or refue
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ellow line
broken yellow line

_ross hatched shoulder markin
i) Pair of solid white lines(wint)
i) Solid white lines( 12” to 24" width)

Crosswalk

Vehicle must be siop
Q.57. Define road intersection and their types?

Ans: An intersection is the
roads either meeting or cro

junction at grade (that s to say, on the same level) of tw
— the latter also known as

ssing. An intersection may be three-way (a T junction or Y i
a fork), four-way (a crossroads), or have five or more arms.
Q.58. Draw the diamond pattern of road

intersection? &® Vit o Srde-
Ans:

S Domond Petlern rood
“\nler Cechon
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Q TR forE

= [ TOPIC | 45 I SITATA 1 ARG a1 7Y ..

RTINS - TRy 22 . . ism in the campus, §.
I. Copying in the examination, 2. Environment Pollution,3. A1r pOILUt;?:a’ d:;g;?;gnio Hartal d:y, 1.
Terrorism, 6. Black marketing,7. Unadult marriage, 8. Trafﬁcl?:” A}senic Pollution, 15. Conspiracy, 16.
Road accident, 12. Drug addiction, 13. Dangerous of smoking, 14. hild labor, 22. Deforestation, 23,

. ,E
Gambling, 17. Dacoity, 18. Anarchy, 19. Bribery, 20. Black lnonel)",_le chaos, 27. Women & child
Acid throwing, 24. Superstition, 25. Corruption, 26. iy ’

: i 31. Brain-drain
trafficking/torturing, 28. Toli-extortion, 29. Population problem, 30, (onspiracy, 3

Paragraph st
@[ ;OPIC ] is a great and harmful problem. It is not only a common matter rjor ourD (;wnbco:at; rl)tr isug :il:o
for the other countries too. @ [ TOPIC ] destroying our social peach and happmes.s. y by g
: imagine our peace and happy

g : ot nnot
out of our control which is very alarming. Keeping this problem we ca )
life. Though © [ TOPIC ] is very tough to remove this problem totally from the society but we have to try

at any cost. Without removing this acute problem people can’t get relief. Every bm'jr};, W:‘:\LS ?o%g;dasoe::tcli?sl
for this problem. Beside govt. should come forward to overcome this P‘TOblem.' ke " c%cat'
should arrest them who are creating this kind of problem. < [ TOPIC ] is possible to remove by ng

public awareness. So we should be more active to get a better solution.

All Kinds Of Great Qualities

TR S - ARTRR: ' N
(1. Brevity 2.Valu of time 3.Honesty 4.Discipline ,5.Perseverance 6.Confidence 7.Politeness 8. Ambition
,9.Glorious mind 10.Optimism 11.Hopefulness 12.Talent, 13.Selp-help 14.Truthfulness lS.Court'esy,
16.Friendship, 17.Labour 18.Education 19.Patriotism 20.Character, 21.Good manner 22.fopular1ty.
23.Dignity 24.Love, 25.Integrity 26.Punctuality 27 Kindness 28.Liberty, 29.Dutifulness 30.Self-reliance

31.0bedience, 31.Faithfulness 32.Modesty 33.Industry 34.Co-operation,
35.Personality  36.Intellectuality 37.Humanity, 38.Gratitude, 39.Moral courage 40.Contenment

41.Common sense, 42.Charity 43.Diligence 44.Tolerance 45.Self-criticism, 46.Self-reliance 47.Civic-

sence,48.Cleanliness]
© [ TOPIC ] is the most valuable and powerful element of our success in life. It enriches self confidence

of our running life. If we want to reach of our aim we must attain such quality. It is need to have for
mental faculty.< [ TOPIC ] can bring out reward for human beings. It is important to have < [ TOPIC ]
to retain the existence of human beings. Without & [ TOPIC ] anybody cannot achieve anything great and
glorious. A man can lose his prestigious life for its absence. Most of the greatest persons have gained
success by it. @ [ TOPIC ] is a kind of knowledge which thing no training can teach. @ [ TOPIC ]
broadens our outlook. Therefore we should have this quality at any cost.

Al Kinds Of Great Personalities
WRINTo T - AT

[1. Hazrat Muhammad (sm) 2. Sheikh Mujib, 3. A Virtuous Man 4. Rabindranath Tagore 5. Nazrul Islam
6. Mothr Teresa 7. Influence of a great man 8. Your favorite player 9. Moulana Bhashini 10. Your

favourite person Friend, 11. Your Mother/Father/Grand mother 12 itici
: riend, 11. . A great P 3
likc-mosl,l4.You-|deal-man,IS.My-pridc/friend] ¢ P L haneseisryou

= i : FIRR : :
[ TOPIC ] is considered as an ideal in my life. I like most him because of his wonderful activities

beside his clear-cut and embedded i
: r-c character. His embedded i i
this reason he is my favorite person, Hjs views on society lpersonamy ity g prcssad ey seos

one his fan, | i " 5
for the sta:]e. gi’:;g;:'shi’j:‘;'t"'!)'. speech and his responsibility. Man like [ TOPIC ] is very necessary
ry to build up character, morality and personality like him. It is impossible

to be a real person without resporncihil: m m F a
: ponsibility, i
Sapis v iy ¥, morality, embedded character ang lofty ideals. For the peace and

&

>

S ) ) 1 o e e RS
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2 % o, e RRIVWITTE WUOTUS !
2251 /;?gef:/:;a/:tgecrrx]ccan S(;cie_ty for Testing Materials
AASHO- Americ ;Clc itlons
BNEC Baort an ss'omfmon .of.State Highway Officials
gladesh National Building Code

BSI- Bangladesh Standard Institute
ISTI- Indian Standard Testing Institute ‘
gé;l‘g\(? American Association of State Highway & T """""‘hd}a‘[.‘\' ool

G s ,Bangladesh Garment Manufacturers and Exporters Association (Coal power-2013)
Wi-Fi- Wireless Fidelity (Coal Power-2015)
GDP- Gross Domestic Product (Coal Power-2015)
SAARC- South- Asian Association for Regional Cooperation -1985 (Coal Power-2013)
SAFTA- South Asian Free Trade Area (Coal Power-2015)
USDA- United State Department of Agriculture
USCS- Unified Soil Classification System
BTRC- Bangladesh Telecommunication Regulatory Commission ;
FBCCI- Federation of Bangladesh Chambers of Commerce and Industries
BAPEX- Bangladesh Petroleum Exploration and production Company Limited ahic
CIRCAP- (ontte on Irteqeated RuYel Dovelopment 3ot Asie ¢ Ane eocrhC
SARRC- South Asian Association for Regional Co- Operation.
GOOGLE - Global Organization of Oriented Group Language of Earth.
YAHOO - Yet another Hierarchical Officious Oracle. :
WINDOW - Wide Interactive Network Development for Office work Solution.
COMPUTER - Common Oriented Machine Particularly Unite
Educational Research,
VIRUS - Vital Information Resources under Siege.

: UMTS - Universal Mobile Telecommunicati ons System.

IMEI - International Mobile Equipment Identity.
UPS - Uninterruptible power supply.
APN - Access Point Name.
GOOGLE - Global Organization of Oriented Group Language of Earth.
YAHOO - Yet another Hierarchical Officious Oracle. _
WINDOW - Wide Interactive Network Development for Office work Solution.
OLED - Organic light-emitting diode.
ESN - Electronic Serial Number.
~ UPS - Uninterruptible power supply.
HDMI - High-Definition Multimedialnterface.
VPN - Virtual private network.
SIM - Subscriber IdentityModule.
LED - Light emitting diode.
RAM - Random accessmemory.
ROM - Read only memory.
VGA - Video Graphics Array.
USB - Universal serial Bus.
WLAN - Wireless Local AreaNetwork.
LCD - Liquid Crystal Di[ip:ja'y.s I
- al Packet Radio>€ . ‘
(E}BI({}% -%T\?learnced Data Ratesfor GlobalEvolution.
GPS - Global PositioningSystem.

_ Digital Video Disk. ‘
a\gl))M?\l%IWidc-band CodeDivision MultipleAccess.

GSM - Global System for Mobile Communications.
MPEG - moving picturesexperts proup:

d and used under Technical and
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