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b Jikiws (aye -
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28= 100+ 0.8( 100) = 180kg /cm2
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= Sl (250%250)mm ) 5 oS G
(12-40)mm ‘fyija sla @“ ‘).L\S Y gaza cJJ)S
= 3% 4 U (52 s (s 23 Kaa Gt

3L
Fam Jga )y 8

Fa D sn
=—.100 < 3% : ’
HTF ’ i)

¢ 5em )l Y sk sl g o 3 3] Alald
N5 2.5em Gage ) o NS G pa
etz sl ) (B 6o SIS Q) pa

28 ledaw ) 0 3em 5 (Cron) L (SUaS

O oabae ) alald 5 adls S YL L il
2L i 40cm D)) b (Y sh sledn
sl ) QoSS g adilas dih Culais
13 Sae (et ) a4y ki Jlad

20mm 20mmd <: 48 Sy sa

SE 20mm < d <32mm: AS S ea 0

25mm
30m & d>32mm: S S )sa )
A K e la)

hae Gl Fs ) n gsbilae 4k Culiun
Adl 1S 15mm (b Swa S gl )

D=10mm=>R=5mm , yct= 7850
kg /m3

Wkg/Ilm= m-R2 - yct

= - (5mm)2 - 7850 = 3,14 - (5/1000
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m)2 - 7850 = 0,616 kg /Im

V, =4,2.28% = 4.2.28 =118m* >~
100 pr pn

:J\ﬁd

VY =
4m - 3m- 0,35m =4,2m3
JJ‘ULAA%ZS LSJLSCL&SJJ) 4.51.-44?;;
(Sine 48 Kyl
(S A palld aas
V2 =42m3-1,18m3 = 3,02m3
3

V3=0,23m-0,1Im - 0,06m =
0,0015m

:J\}:\J A CuiA Ay

v, 302m’

V, 0,0015m°® 2 Slabla 5%

B NI S (QUIREN

No of breaks = 2013 + 5% =2643+
=2114

Oty Adlas CaSe Jia Sq a5 48 (S sa 0
.LCJ:L} o pala

Chalk — 178 kg

Cement — 60 kg

Sand — 1m3

o

Alliaa oad iy )2 ana V=1,18m3

Cement =1, 18m3 - 60 kg / m3 + 50kg =
Giew 1, 5bag
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Chalk = 1,18m3 - 178 kg / m3 = 210kg
N>
Zo,Sand =1,18m3 - 1 = 1,18m3

V2 =20m3 — 5,6m3 = da jalld aaa
14,4m3

= =9600 J\ﬁd B PN J\S CuiA Alaxs
e

V1= asl Gy aS 5 5h 1) Allas paa
1:6 48 sadiodld i ) SHla g ATV 5,6m3
2l (o

OJosCement = (5,6 ~ (1+6)) - 1500kg/m3
) =1200 kg + 50 kg = 24 bag (Ciews cans

Sand= (5,6 / 7) - 6=4,8m3%,

VZ:J‘}.}J e\_de;;
V»=10-5-0,8 =40m3

V1=40-30%= 40-30/100 = 12m3

D S K palld aaa
V1=40m3 —-12m3 =28 m3
ad 8l s clagla %20 S K 0

DA (o
= 33,6m3

V2=Vy -

V2 +20% = 28m3 +

Cement = (V1/) mark) -1-V(kg/m3) <xieu
= 12+ (1+3+6) - 1500 kg/m3 = 1800kg
+ 50kg = 36bag.

1 &L\Modﬂaﬁ\ddudd)u)dddjjk
wlay 6 das salay 3 Ko ey
JA adliae

= (12/10)-3 =3,6m3= X,
3,6m3- 2000kg/m3 = 7200kg
Gravel =(12/10)-6=72m3 = Ja
7,2m3- 2300 kg/m3 = 16560kg

Sand
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1V con Cu S o oseaa aaa
VYcon=5m-3m-0,lm=1,5m3

Cu SIS 4 (o) i G SIS A4S () g 2
e Al Ol aaa Gl y (6] 25l il SEA
ranlai 1,52 )3 Gopa |y odal sy

VY =1,5m3 - 1,52 =2,28m3

Cement =2,28 / (1+2+4) - 1+ Ciew
1500 kg/m3 = 400kg + 50kg = 8bag
Sand = 2,28 / (1+2+4) - 2 = 0,65m3 .
Gravel =228 / (14+2+4) - 4 =1,3m3 Ja=

M'AJAJ %30‘5_"1.\4&.;..:4.}\_-44 Lg‘)LSa_?\.'u.u_)J
3gdh e Rl 50 %28 s S
VI=12-24-1=28.8m3
V2=12-1,55-1= 18,6 m3
V3i=12-13-0,5=7,8 m3
V4=12-0,8-0,8=7,68V5=12-0,6"
1,5-%=5,4m3

VI =VI1+V2+V3+V4+V5 =
28,8+18,6+7,8+7,68+5,4 = 68,28 m3
VMarter = VX - 30 % = 68,28 - 30% =
20,48 m3

Vstone = VX — VMorter = 68,28 m3 —
20,48 m3 = 47,79 m3

JJ\J &"_1\.171\4.4 %5 Lg‘)\s&_u.n B

ariSe pan sl iy ana Uy g4 S i

Vstone = Vstone + 5% = 47,79 m3 +

S Baw 5% = 50 m3

VCement = Vmorter / XMark - v Ciew

= (Sobe o Giew Hlasa) ) Sies (e ) K¢
-1500- 1=

=5120kg + 50 kg = 102 bag

Jlis) VSand = Vmorter / XMark - o

-5=17m3 = («SJLAJJLLLA“

amlae M3 4 Yoee B, 4S O —

DBE 2 1) e s el 50 1A 20 K
pnlad Ghaiu Kg 4048 sl sds I 5 ats K5
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sdsh sl as ) AU s

448 ol A (e Gl (3X5) M= e

s oyl e.u,g).i Lu)i_ﬂs 10cm <wlaa
fanlal cdly o )il Jaa 5 Koy ¢ G
Concrete Mark; 1:2:4
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g g S N UBIP IS

R M8 aan TV 8 (55 aS lay

=2 09 Pra ) paa a aaleine Sl

o il o SNie HI8 Gy ¢ aulad

=2400 kg / m3 -v22. 8

VGader=0,1 m-0,12m -4 m=0,048

m3

WightGader = 0,048 m3 - 2400 kg / m3
A& 53s5=115,2 kg

D) oo Gy n) Jsash 3 W G Jhas
nl- d12=n2-d22
e kb — d1,d2 ¢ La & dlai— 1, n2

La

nil/n2 = d12/d22 => 4/x =182/202 =>
n2Z =x=5

Vi=ImImlm=

VI=15m1m-1m=1,5m3
V3=2m'1m'1m=2m3
P1=VI1-y=1m3- 2600 kg/m3 = 2600 kg
P2=V2-y=1,5m3 2600 kg/m3 =

3900 kg

P3 = V3:y=2m3 - 2600 kg/m3 = 5200
kg

Stabelery = (sshilae Chiase b Hlaly Ciia e
Moment

—P1-1,5m=2600"1,5= 5;tM1 =PI -
3900kg-m

M2 =P2 -1,25m =3900 -1,25 =
4875kg'm

M3 =P3 -1m =5200 -1 = 5200 kg'm

XM =MI+M2 + M3 = 13975 kg'm

¥ vertical Force =X P s2sec () 8 4c sana
= P1 + P2 + P3 = 11700 kg

b
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= S'F for over o2& 4 53 (5 ok laa cu pa

turning = > 16

— >1,6 = 1,194<1-6

WL da 3 sdie snd (5 5b2m) (sl b s )
i adada 12 S5 ua

e S B YL S ()5 S ) sla 8 Vs
priSe iy 3 ) (8 (6) B g 25

=005 -y-h2-R

Ra= 09, cupa—Ra « S e 55—
0,222

PH=0,5-1800-32-0,222 =1798,2 kg
Moment Over Turning = PH -

= PH-%-h=17982-%- 3= 5L
1798,2 kg'm =>

M =1798,2 kg'm

P da

=>1798,2/1798,2 > 14

=>1<14

i 1) adale 2l 1A S5 Baa YU bl (5
ala

Gl 50 ) dsest b i) Gl gy Culiaa
Dl S e 02 g

a= Lx/40 , [Cm]

a=Lx/40=400/40=10Cm

R1I0Cm b 1) QU Lids culaia G

a8k
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Gl e L 6 ) Lt 6

(Sl e Ualaed —

J)_\.\S daxs — k

Chada daxs —
A=mn-d2/4=3.14-12/4=0.785 inch2
d =No/8 =14/8 = 1.75

A=mn-d2/4= 3,14 (1.75)2/4 =2.404
L inch2

d=No/8=10/8=1.25inch
A=mn-d2/4=3.14-(1.25)2/4=1.226
L inch2

d = No/8 = 16/8 = 2 inch
UA=mn-d2/4=3.14-22/4 =3.14 inch2
cm?7 .976
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oAy JnA=P-V-C

o BB =G-1

Gl & 5 A Ay i 5
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> MA=0
RB*6-6*4-4*2=0
RB=32/6=5.33T
XMB=0
RA*6-4*4-6*2=0
RA=28/6=4.67T
2 FX=0

HA=0

X FY=0
RA+RB-4-6=0
4.67+5.33-10=0
0=0

¥ F(x)=0=>N1+HA=0=>N1=HA

2 F(y)=Q1-RA=0=>Q1=RA=4.67T

)Y M01=0 M1-RA*X1=0=>M1=RA*X1 M1=4.67*X1
X1=0=> MA=4.76*0=0
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X1=2=> MA=4.67*2=9.34T*M

T F(x)=0=>N2+HA=0=>N2=-HA
T F(y)=0=>Q2+H-RA=0=>Q2=RA-H=4.67-4=0.67T

=> 2 M02=0
M2+H*X2-RA(2+X2)=0

M2=RA(2+X2)-4*X2

M2=4.67(2+X2)-4*X2
X2=0 =>M2=4.67*2+4.67*0=9.34TM

X2=2 =>M2=4.67*2+4.67*2=10.68TM
¥ F(x)=0=>N3 =0

¥ F(y)=0=>Q3+RB=0=>Q3=-RB=5.33T
¥ M03=0=>M3=RB*X3=5.33*X3

X=0 =>MB-=5,33*0=0
X=2 =>MD=5.33*2=10.66TM

pfileia CdL 3 15 32MM G k8 10 Caalisa V)
0 32 = S=[] r2n=3.14(32/20)2 10=80.03

020 = S=[] r2=3.14(20/20)2 =3.14

n = (3.14(1.6)2 x 10)/3.14=80.38/3.14=25.6~26 sheets

il o 523 20MIM L e 230 26 2aad 43 il e La

P=20T

Ra=10T
0 0

10T

Laileine 8L 50 1) Rby Ra sl Jaall Se
Ra.10-P.5=0=Ra.10=P.5
Ra=P.5/10=20.5/10 T
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> Ma=0
P.5-Rb.10=0 = Rb.10=P.5
Rb=20.5/10=10T

P=20T
———5
A B
7 7
10m
Ra=10T Rb=10T
C 0
+ +
10T
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A=1/360([T.r2.oc )

A=1/360(3.14.62.30)=1/360(3391.2) =9.42m?2

a=1/360([1.d.oc)
a=1/360(3.14.12.30) =3.14m
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5
9:0:!

3m

o6m

V=B.H.L

V=1/2(3+0.6).6.10)=108m3

(30-35)% S K Lo sae laidls allias laia
3 gdse a4 &l 5

108x0.35=37.80m3
M1=6.5x5-0.5°/2=32.5-18.5=13.75 Tm
-1 ahaie 50 Q (e 058 il

>FY=0

Q1+g.X-Ra=0

Q1=Ra-q.X

X=0 =Q1=6.5-9.0=6.5-0= 6.5T

X=5 = Q1=6.5-1.5x5=6.5-7.5= -1T
X=10 = Q1=6.5-1.5x10=6.5-15=-8.5T

X=0=
[-11 paia 50 M
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g=1.5T/m

| e
10m ‘~X2

Ra=6.5T Rb=13.5T

0< X >10
2>M=0
M2=0 =M2+q.10 (5+X20-Rb X2-
Ra(10+X2)=0
M2=Rb, X2+Ra (10+X2)-q.10 (5+X2)
M2=13.5.X2+6.5(10+X2)-1.5.10(5+X2
X=0
M2=13.5.0+6.5(10+0)-1.5.10(5+0)=65-
75=-10Tm
X=1
M2=13.5.1+6.5(10+1)-1.5.10(5+1) =
=13.5.1+6.5(10+1)-1.5.10(5+1) =
=113.5+65+6.5-75-15=85-90= -5Tm
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Rb=10T

10T

arlaine 8L 31 ) Rbs Ra s Jeall puSe
2>Mb=0

Ra=P.5/10=20.5/10 T

> Ma=0

P.5-Rb.10=0 = Rb.10=P.5
Rb=20.5/10=10T

Ra=10T
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L=3-X

X1=L/2=0.6/2=0.3m

Y1=H/2=9/2=4.5m
X=(51.X1+S2.X2)/(S1+S2)=(.4.0.3+10.
8.1.4)/5
4+10.8)=1.62+15.12)/16.2=1.033m
L=3-X=3-1.033=1.966m
M=W.L=40.5x1.966=79.65Tm
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Dead Load.

Live load.

, Impact of feet.

, Centrifugal Force.

Klind load.

Longitodinal force.

Stream flow.

.Earth quack force
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=1.5 x 10x2= 30m3

+5=0.26 G

0,26x1x1200 = 312Kg/m3
0.26x4=1.04 m3/m3

30% of 30m3=9m3=2808Kg +50=56.16
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Quality Assurance

Quality Control

1 QA activities ensure that the
process is defined and
appropriate.

e.g. Methodology and
standards development of QA
activities.

QC activities focus on finding
defects in specific
deliverables.

e.g., are the defined
requirements the right
requirements?

sure you are doing the right

2 QA is process oriented. QC is product oriented.
3 Oriented to prevention. Oriented to detection.
4 Monitoring and improving the | Inspecting and ensuring the
process work product meets the
requirements.
5 Beginning phase activity End phase activity.
6 Quality Assurance makes Quality Control makes sure the

results of what you've done
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things, the right way. are what you expected.

7 A planned and systematic set | The process by, which product
of activities necessary to quality is compared with
provide adequate confidence | applicable standards; and the
that requirements are action taken when
properly established and nonconformance is detected.
products or services conform
to specified requirements.

8 An activity that establishes An activity, which verifies if the
and evaluates the processes | product meets pre-defined
to produce the products. standards.

9 Helps establish processes. Implements the process.

10 Sets up measurements Verifies if specific attribute(s)
programs to evaluate are in a specific product or
processes. service

11 Identifies weaknesses in Identifies defects for the
processes and improves primary purpose of correcting
them. defects.

12 QA is the responsibility of the | QC is the responsibility of the
entire team. tester.

13 Prevents the introduction of Detects, reports and corrects
issues or defects defects

14 QA evaluates whether or not | QC evaluates if the application
quality control is working for Is working for the primary
the primary purpose of purpose of determining if there
determining whether or not is a flaw / defect in the
there is a weakness in the functionalities.
process.

15 QA improves the process that | QC improves the development
is applied to multiple products | of a specific product or
that will ever be produced by | service.

a process.

16 | QA personnel should not QC personnel may perform
perform quality control unless | quality assurance tasks if and
doing it to validate quality when required.
control is working.

59

www.hektips.com




QA

1. It involves testing without the execution of the
Code extent plan review, test strategy review...
2. It can be called as verification.

3. It is preventive testing

4. It involves 2-4 members.

5. R v building the product right?

QC

1. Is is testing with the execution of the code
2. It is corrective testing

3. It involves testers.

4. It can be called as validation.

5. R v building the right product?.

QA Responsibilities?

Inspecting the actual deliverables. 1.

To audit standards, processes, and procedures. 2.
Establish metrics to measure the effectiveness of 3.
this process.

Review all test plans, test results, development 4,
plans and quality plans.

Design and code inspections. 5.

Audit SCM performance. 6.

Identify nonconformance. 7.

Comparing actual steps performed with established 8.
procedures.

To audit Products and the Processes. 9.

Process Monitoring. 10.

Participate in transitioning acquired products to 11.

the project.

Auditing the supplier’s agreements. 12.

Providing objective results that can be used in 13.
making informed decisions, and taking appropriate
corrective actions

Specifying the measures, data collection, storage 14,
mechanisms, analysis techniques, and reporting & feedback
mechanisms.

Ensuring that noncompliance issues are addressed. 15.
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Evaluating performed processes, work products, and 16.
services against the applicable process descriptions,
standards, and procedures.

Identifying and documenting noncompliance issues. 17.
Providing feedback to project staff and managers on 18.
the results of quality assurance activities.

Providing accurate status and current configuration 19.
data to developers, end users, and customers.

Compose the baselines for work products maintaining 20.
the integrity of it.

Providing specifications to build work products 21.
from the SCM system.

1. The main responsibility of QA is to check whether the
Product/project development is going through the "process”.
It is mainly "Process-oriented".

2. Because of this process oriented, we r not going to

Check and code or any developed product. So it is mainly
Concentrates on defect prevention.

3. The activities of QA should affect the whole staff
Involved in the project. So it is "Staff function.

4. The common activities of QA include Reviews, Design
Meetings etc...

QA Team Leaders Key Responsibilities

-Project Specific Responsibilities:

Schedule Meetings

Update Test Plans

Request & schedule resources (people & equipment)
Update project wide changes to schedule content
Coordinate assignments and changes

Provide progress updates

Track resource needs

-Interface Responsibilities:
Engineering Managers & Others (Marketing, Support , Ops, etc.):
Timely updates on progress
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Immediate notification of problems
Updates on schedule shifts

QA Team members

Priorities

Work schedules - Individualized
Equipment availability

Pressure check

QA Manager(s)

Daily progress updates
Bugs Open

Bugs Closed

Obvious problems ahead
Overview of progress
Schedule modifications
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Section

Foundation plan (stone)
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Vsl= 6x 0.7x 0.8= 3.36m°> * Stone =3.36 +1.5=4.8.6m">
Vs2=6x0.5x0.5= 1.5 m>
Mortar= 0.35x4.8=1.68 m>  Mortar= 1.68 m>

Mortar =Mark -200

Cement=222x 1.68= 373 Kg

Sand=1.68x 1.11=1.864 m’

Water = 1.68 x 0.23 = 0.386 m> 386 Liter

Labors:
Skilled=4.8 x 0.68 =3.2 p
Unskilled=4.8 x1.45=7p
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Road Construction Bad Condition

Existing road cuting, filling, grading, graveling and detch shaping

Formation level

Carriage way

¢

UL 394slope 2
—_—

40 15

scarified and compacted soil

15 cm of gravel wearing course / shoulder of aggregate mixed with clay

40 40 80 100 400 100 80

Notes:

1. All dimensions are in centimeters unless other wise stated.

2. Gravel to be approved by the engineer before delivery to the site.

3. Gravel to be placed in layers not less then 7,5 cm lightly watered and compacted
to 95% Maximum Dry Density (M.D.D). Gravel layer thickness greater then
15 cm shall be placed and compacted in two layers. Gravel layer thickness less
then 15 cm shall be placed and compacted in one layer.

4. Sub grade preparation is to be under taken prior to placement of the gravel wearing
course. The existing road surface must be hard, dense and have the required
shape prior to placement of gravel.

5. Selected earth fill material to be approved by the engineer. Material from the side
drain excavations may be used if approved by the engineer.

6. Where rounded river run material is approved for use as wearing course material it
should conform to the gradation specified in the technical specification and should
have plastic material mixed with it.

7. Hard shoulder material shall conform to the technical specification for sub base
material.

8. Shoulder is to be constructed prior to placement of the gravel wearing course.

A 4 558 (e

:Protection walls saliiul sla ) 5o laislu

Lo (galiiual )l 500 b (5 olaeBS ad apn L (il D) 54 Giph o 1) s sl mha 53 455 ) 2
D5 (e o2k

4 K jlaine Al 481 ) 8 O i amd ia yma 5 4S Bhalia g by S slaly jo )US ja Baae Wl g o)
il e gliels (5 58 S el sl By Cy SIS iy ,SalS ol ) Bidae (saliind (sl ) g0 02 gilise
s

4 Baee Ll 503 dae S LI 5 0315 (sl ol Jilda o Ll )3 sleS s JUS (gl ) 500 figs Caa slie Ciga
Asdipe 438 8 1150 (5 L5 0 g8 Callie Caans

A gbne 4t K Ity (o ylaga an 1)) a0 Jae dale leadiiia gla atul & 4y ylas laly jo LS )

s sy K JiSUiS Caand 90 ) Baee galiid (sla ) g

ORI Gl 4 (e I AS Clagd e

87
www.hektips.com



4 8 G lagh ) J8 Al Cama Tt (S8 4S & i ) lagh s lagh Gy Caend 5o
b S SIS Sy 39—z A5ANN (438) o 05 S SIS Sa (il (15-20) ol
Asdne 4 K ki 50 100-200
ASia JRb 4 e il (15-35) o lail ag (G d B Y OS50 208 Gl 508 Clagd i R
DS 280 sl Bl (15-35) sla il (5101248 (285 S 4l e Jaus s (gla S an L)
el
O el 3l g 29 (6 G 4a 50 (100-120)400 ) 4 o) 483350 JSin W lagh o s
0310 S ya Le&in s 4 (58 Ko (a1 390 (5 18008 adlizal e 0l (15-30) VLU
0 Ll g s
01 DI YL 4 e gl 3 48 )l s (YL Gl e
Dl e g sie0 Ao (bl 5 4B ) B ) 500 (e Ll YL s lags
o€ e bl -2 panha Gl -1

DDA N RO e

Clagd Bac

CN 2 sa rads Cilla 50 453 18l el (alagd Can 4S aii e )y S Add ¢ aah G L |
|1 (5 3lae alaie Caai o 3l 5 (g ) sind 5 o350 1 3l s2 )5 (sla L Jant Caga IS Caila
aled (oo el

o S a0 3 )10 35a ks Calla 43 4S die U e |y SIA ik 1 e sicae as L
5l o0 a8 (& gians 48yl | g ol ) 2l

A0 Bl el Capala 4g e Clagh o 31 5 e g QAT s35s 803 a3l 5 a 0¥ Glag 5 ol
18l dd cldUae (5 S s il bl

il 41l JAS il 8 Al ek Gl

AL el el ) e i 4S alaie g oS ueS) il 61l Al

88
www.hektips.com



- el a8 (52 gy aBge 3 5o B da (oY | i sladl o 3l el Sl
50 403 o2 3 e 5 Sl Culild Al bl S
5o R Jaatia |y 0305 (sl lagh | 2kl (e lagh |l () Caend L Clagl Tla g
Ailad (o a5 Jiie bl 43 )l
Lisiye J)sd Caaslae by pee 23 8 (o el (e o) 0248 a8l (e Dl )l () s lags
YL )t i S R ) 5 adise Jlen Ly 50 Dlagh G e 2ilue W Clagd Cui 5 Cuaglie 4
P oe adale
ol 48 2l (e (e V) a3 gla b L5 )l )5 MEe S Cue fazdan e gl (Bae
ol o oala Gl by slaad )3 O (a8
A Ja g5 Ll alai (5 IS (iS50 3l Al e SO 5 e Jad S0 43 L alagd alad 45 Hlalay
k) 1T 48 Cagyre 3 anally g ol ) ey il Jass 8 Al W lagh oy (B 500 (s il b
228l per S Sae (Jsd
L ) pal A sl b e lags
AL 48 018 GR35 e 0 S ) sl s CueSae Al s o -
23 48y sleail g oY) it sl ol il e o asY Calia -
AL ARG ) ) g (A 6 e D plad a Ciaglae dlme 4 (Bildae -
AL ool o
:mortar for Stone work ¢S (S mllas
5B (@Sl U e (sla g ol Ll saiilis 3 se 4 ki) Slaiale sl aallias
(255 ana) jals (Sl Juad 4) 2lne Koy Citens 5 g5 Al ¢ Algn 5 S Jad ) S e
r) Jad )8 ead Cdii  Slaialu adlas calla
283 (o S |y iy ) S 2 g g oala Lol ) aaly 1) Al as (sla K-
e JU alaie 5 igy ) s 4y 800 K 4y B S ) o35 o 082
A5y e )5 sl y D5 g ) ga oy eagad oy 1 b Bl (g sl 5 -3
Cob o aih Sl ) el () s Loy Sopw sl JUS ) il sl s sla o 1
s ol sala LS (a3 Jsan 53

4 slhe g5 ) Crand (a0 o S Crand (e | Qg e

s sl P (BW)_ls | e 1K
(H) (W)l 522

1-10m 0.5-Im 0.6-0.65H 20.5-Im

ral pa sl LE SIS Ll Sl (Sa slend 48 3 la alidg ¢ 5l galiial )l g

89
www.hektips.com



/—=10cm

RS

= - _ -
W T T T

J
X

15-20cm

dﬂdwiujfjlad)y)daﬁg&}\&hy;u

¢ 2 W alaS 0 gdine 438 K Hli ae Sy alh el Galine el e — 1 Jlsw

o4 Gheediy) 30 elalll gla gaie S 2 elaal gl galapaly 1 - s
S sla saie

fuul ¢ 51 i o el Hlas adals 1y Cpaal 4 Hhaiy Cosn S e — 2 Jl s

S dlsal s G fle JWEEN (5) 52 4S 0353 (5 il sla Qlaidlu de sana ) Djle Spu - Glsa
Ol (s gmlae e pu b)) Hhd g Al s e O g Sl 0l 02ld Ganadl (salialll &) gaa
ol £ 5 i Ars 2 K drala S Sl Al ) Caely g 3 sa

Celsn b S dae Capaal sl pla ol oli— 1

. s sihie Cuaal gl gl S — 2

C Y Cuat) gl g S — 3

il Bhlie sl S b el Cuadl Gl )l g S — 4

. ixiia @hlie (s S — 5

90
www.hektips.com



¢ Cal U 218 s (S il yalic 5 1) — 3 Jlsus
(R.T.K.DB ) - <ls

C i b SV K elad 5l e jle =R
Al il =T

i Jsh = K

2 Sae il n b sl Jseppdan g palic ol aS

23 8 AT Sy Cue i 4 ki =R

T=R*TgB/2

B=R(SecB/2-1)

n* R*B

180 0 D=
2T -K

¢ aily ol gl ()l ol 4 i 520 B a4 5l S e e - 4 Jlsm
Adlie Jod g ) jlag L 23 Sae cpaidalu jo el ) Gl Hhi S Hu de - Gl
A 50e (at b Jge 8 4yl Ol Jae 4S8 S Bhalia s 54 (Bhalia ¢ ) sa (3halia
I=h/L L

Cdpdneaid £ i paadaraSdue () adl o

Lol i) coglas ()

Al (Blas (g alald) Jola ()

2ad]0 4l A Bhlie 2 52ad 6 U5 548 Bhlia )3 5 2ad 5 13 )l ser Shlia )y Jieas
e pa 2 12 40 1 Ll

$ il g i ais a4y (8 gl 4y plaila S — 5 Jlsa

o35 g s A 4 U8 laialu Blad 5l S - e

G g pe s lilad) 3 a8 ol el 4gy jla — 3y S cllan) — 2 sin cllan) —
€23 80e Opad o) 4 40 i s S (5, A — 6 Ul s

23 Se (ppa dilaie il y5 3y alled (B Jige S a Cndaghi b Sou o) A - Qs

§ ol oIS Glaidle plai adadi 5 Gliiled) Lol 35 50 S e i - 7 Jlsa

Oty Gl Glaiali 2 a5 3 dilaie g T 4y phas plaial Hlasadali 51 S (p b i -l
e Loyl 4y ki g adlue 1l o plaial 5o 1) 5ieS Cade 4S 53 53 ) g (51 )12 48 ailue

91
www.hektips.com



Al 28 Cie 3 S 358 a1 ol ) e dug Gl AS, 3 sl ealii) oy SIS il ) () s
38ae 3 1) Ha

€35 b 1 Ll As 03 s Caad) (51 it &S (S gleialu 3 — 8 Ul g

AL S el b lagh ol 4y a8 62 g9 3l ) Gl (g Hla (SIA A S pu Glaiale o - Gl
ilne b )l 4y 5 CuaS) yiae CudiS (5 )1 S e 2L aSadis S A3 58 80 5de

¢ 35800 &) pem dilee S S bl leiale 53 - 9 Jlpu

Se il 20 (10 Caldin 4y (S iy G (Al 4k Gagad (8151 - s

(odae) CaeS) i )y a3 ) debise Cugha ) L il Gl 2

Cdae K9 D) ose e el 3 e Ll gl s S S 3

15 als je 50 50 Shn dan s Koy )l e (30 ) ke Culiism 4 (S iy eaeld oS 4
G a2 G b g st IS Sy R i i O 5 IS lgen 5 e il
caelus Cusha ) (538 duala B bl ) jes dae S5 5l s

S8 a5 S s 5

ceils sl Bl ials aliie s IS Jra ey S ead il (ulal Al mlais 6

2 sy dan s S S 5 e il 7 Cudius 4y IS Gl las 65 ¢ s clldal S s 7
cdae o )14 e 8 I 5 Jaa

¢ a1 5y pum — 10 Il

4S o0 4% 8 Hlai 5y S ju (8 3l se 2 &S e Hhalas 4S Clstie Cuell iy o= Gl
Adlie (125 ) 1.2 )ia L 230 (58 O o e alida 35 ga

€ ablie oaliind Qi 5 jin S S i el (51l S WIS — 11 Jlgue

e a R b KBSy, 4 W ERK, 3 Sy dfinsa 2 das Suaa] - ol
calea 8 b B, K7 K 8, K6 XL, K5

¢ 2ilial Jlanind 3 )50 (S 4 (o) 48 cla S = 12 U g

Al Sl adyy glohaS S K4 bl K 3 Kos2w0n K1

¢ ailye g 5 da 4y 5 Cus o shaas il - 13 Jsu

¢ Jy O 2l @jle 48 adlne S e lia g ol o glaidle ) Gjle o siae plaidle - Gl
b T oS58 45 . 3y o lsiae |y o s s ¢ o i ¢ gl s ¢ 5 IS ¢ Sl
23S saliiad Ol Jlaalu anag s )0 4aS ed 5 Sy

gl s a0 4ay . Gl el QU8 i je adalia g g3 i (5 el gl Sow 0 — 14 Jlsm
)l

50 <40 <30 ¢ 20 ¢ 15 ¢ 12 sla S ) ) 2l Colie (66l B S i pe phlie - il
Adlne i3 gla JSd )l aS adlie o e (170 ¢ 60 ¢

ailas iy ja )y abiald (2) JSS 2y easad il o 1 gl (1) JSEn - 15 Jlsw

92
www.hektips.com



— 15 <l

¢ ailad a1 (st il b glie s saad — 16 Jsw

Gl Jabd 3 Gl e Gsin claw) (i 3 0 - Gles

L oBaad5 4o

e ppaasl15 A1 -2

Sa)2ad30 - 3

2ad 25 e 25 N5 lea S A Jas- 4

20830 s 70 A1 25 wuadaa -5

T hulan o la ol ald sla S w5 5 el sl Spw 34— 17 s

(Lo sl La jol o (o) Hla Lo ol Al (ol S juo 3 aS ol Gl S pu g 68 93 (pl pdedee 38 - Gl
2ilise (S e 4lE ) ok U (5 el s S 50250

T am el bl gl Gl S ju pldale ;0 — 18 J) s

( CBR . Proctor . FDT ) - Qe

lail 0 as

. aelus cush ) CBR

. S (et |y aebe Cugh ) Proctor

laise o glaa | (IS0S FDT

paliind il o il 48 (5 S dal oy Caul aa 0 Al 5o gty cllan) S &yl e — 19 Jsw
aslad praia 55 23 Sa

43,0 140 ) S Cln an v aale 5o g2 3 8 il s 0 160 S Sl 4a 3= i
N PRSP g W

T 2w el g e S0 S alph 241l L age gl — 20 Jlsw

o 3 aflee S e e 2 edlwoplhh sl 1 Jlul e b el - Dl
48 3l peaal g linad g4 R ol 3 gdine 03 g IS 0 S alph 2 a8 s aia gl gl - 21 J) s
OB 5 lser 5 (s S Jal pd )3 3938 WIS 50 (max ) glad e SH 5 5 gld (min ) S

¢ 2 4_13)§
B 5 e aie (S aS dpdpeaid £l e Jalep b le Spualh 0 - Gl
) 328w Rmin=600M  Rmax = 8000M o2 glad (p leS 4AS 03 g0 aa Anie

Ailue  Rmin= 600M Rmax = 25000M SR P E N
$25 00 Jlad 4y Ly alaS alaa 1S ju g o350 Ly i 5] )la (5 e leds — 22 s

C ant a5 e Lag ) 6 85 (el ) (S sds omibad L 50 11 s ed ledd — ilsa
L dwle

93
www.hektips.com



www.hektips.com

OVl Gle (oed sla Al

sl SHe—1

Ol IS 5 (Sl ol sl a0l — 2

Oruii s asi—3

<yl g et ) plde sla 4Sed — 4

b ls 4Sh - 5

ol S L—6

Ay el 4y (b (sl )y ales 5l la S aS
fariled i oy 550 03 | di GlaBlasal - 23 Jlsw
Sub grade -- - Gl
Sub bese --

Bese Corse --

Binder Corse --

Woaring Corse --

94



This part for office use only
Answer Sheet
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