University Of Technology
Building and Construction Eng. Dept.
Final Exam - 2016/2015
Subject :Adjustment computation Class: 4™
Branch : Geomatics Engineering  Time : 3 hr.
Examiner : Dr. Abbas Z. Khalaf Date :16/6 / 2016

Answer three Questions Only (Equal Marks)

Q1) The following table represent the field data of the triangulation problem for point C
shown in the figure below.
Measured horizontal Angle to the right T
ABC=98° 07’ 48"
CAB=61° 02" 00"
BCA= 20° 51’ 35" ]

Knowing that the horizontal (X,Y) coordinates of the control points A,B

[ Points | X (m) Y (m)
A 50| 100

B 100 | | 50 |

1- Write the observation equation for all observations.

2- Compute the approximate value of the horizontal coordinates (X, Y) for point (C).

3- Write the General form of [A,X,L,V] matrices of the least squares observation
equation for this problem.

4- Compute the [A, L] matrices elements of the angle to the right ABC for the first
iteration only.

Q2) The following table represent the field data of the intersection problem for point C
shown in the figure below.
Horizontal distance (m) _Azin_ﬁ_u_th
AC=113 + 0.01 AZAC=_25° 00" 00" H15"
BC=183.5 + 0.015 AZgc=303° 56" 00" + 24"

Knowing that the horizontal (X,Y) coordinates of the control points A,B
Points [ X (m) Y (m) R
A 0o 0
B 200 0
1- Compute the elements of the weight matrix for this problem
2- Discuss in detail the procedure for computing the adjusted value of the horizontal
coordinates ( X, Y) for point C and their standard error using the least squares
observation method.

3- Compute the elements of A,L matrices for the Horizontal Distance AC
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Q3) The following table represent the field data for the differential leveling network shown
in the figure below.

Route\ From | To | Difference | Number From | To | Difference __'Number\
in elevation | of level in elevation | of level

(m) setups (m) setups

B | C 5.360 2 R3 | D [ A -7.348

C | D -8.523 4| R4 B | D -3.167

| ' R5 A | C
B) are :-

, _ | -
Knowing that the adjusted elevation of bench marks (A,

ZA =437.596 m

7B =448.116 m
Compute the adjusted elevation for points C, D and their standard
erTors.

Q4) A) Suppose that the following values (in meter) were obtained in 15 independent distance
observations, Di : 212.22, 212.25, 212.23, 212.15, 212.23.212.1 1, 212.29, 212.34, 212.22,
- 212.24, 212.19, 212.25, 212.27, 212.20, and 212.25., Calculate the mean, The range of the
data, The median, The mode , £50 and E95.

B) Calculate the adjusted lengths 4B, BC, CD and their standard errors given in the figure
below for the following observation data (assume equal weights) using least square
observation method. length observations (m): 4B = 100.01, BC = 99.94 .CD = 100.0,
BD =200.02, AC =200.0, AD = 299.98.

—

Good Luck
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