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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefully.

3. Number the answers according to the numbenng;lsystem sed\?r_; this question
paper.

4 Drawings must be done according to the Jatest ng:regulations

5. Drawings must be fully dlmens;one fabelled ‘and steel coded where
required. M
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QUESTION 1: BOLT CONNECTION

FIGURE 1 below, shows two tie bars connected by means of grade 4.6 bolts and two
connector plates. .

FIGURE 1

Calculate the following:

1.1 The tearing stress in the tie bars, if the 12, mm
(Tie bars are 122 x 6 mm and force i txe bars iS 35 ] (3)
1.2 (4)
1.3
{4)
[11]
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QUESTION 2: FRAMEFWORK
FIGURE 2 below, shows a loaded frame structure.
Draw this frame accurately to scale 2 cm = 1 m and determine the following: (3)

60KkN C 30KkN

2.1 (4)
22 The size of the forces in each member a;"d Eilstmguash between fension and
compression stress (13)
Tabulate the resulis as follows:‘
WEWBER | MAGNTTUDE. TIE or STRUT
[20]
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QUESTION 3: SECTION MODULUS

FIGURE 3 below, shows the profile of a cross section of a stee} shaft. The dimensions
are given in centimetres.

Calculate the following:

34 The positionrofthe neiitral axes (NA) from AB @)
3.2 The momerit of inertia of the profile about the neutral axis N-A (4)
3.3 ____IThe:pn(;fi!e moduiliis (z) about the neutral axis {N-A) (2)

3.4 . =The maximum bending moment, if the allowable bending stress is 155 MPa 2
Lo (o]
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QUESTION 4

FIGURE 4 below, shows a profile of a reinforced concrete staijr case, which is one

metre wide. Copy this profile, not to scale, in the ANSWER BOOK, (not on the drawing
sheet). _

350
4.1 Add the following steel reiﬁ‘fprcé: entht steel codes:
k \ :";::
4.1 .1 Main reinforcement; with.steel code 8Y1601-200 and with shape

ion reinforcement, with steel code 6R1003-200 and with
de 41 (3}

42

ravy up'a'bending schedule for FIVE similar reinforced concrete staircases.

N ) 3 4 5 6 7 8
Member | Bar | Type | Noof Noin | Total | Length
' marlt | and members | each number | of each | Shape
size bar

(16)
[101
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QUESTION 5

A concrete slab is resting on a round concrete column. The calumn is 1 500 mm from
the right-hand edge of the stab, which forms a balcony. A 220 mm face-brick wall is
built at the edge of the cantilever slab, 15 mm from the edge to form a plinth.

Braw to scale 1 : 10 a vertical fongitudinal cross section through part of the siab, the
1 500 ram long cantilever slab, the column and the doubie-face brick wall. Show at
least 500 mm of the slab on the opposite side of the column and cantilever

Use and include the following details and label the drawing correctly. .

Congcrete slab: 300 mm thick, with 616, main reinforcement pefimetre-and™#
8Y10 shear reinforcement per metre, and 6R12%compression
reinforcement per metre, with 10 mm mild steel binders, at’200 mm
centre distance. The first binder start ecolumn> . ()

K

Cantilever slab: 300 mm thick, with 8Y16, tensio_n"' _einf_ ceme

shear reinforcing per metre and 6R10z Ig_;s’éion reinforcement
per metre with 10 mm bindersat*50 mmicentre distance (6)

=,

Columnn: Diameter of 400 mm w1th i Iéh_gifudinai steel reinforcement
and 8 mm round mild‘steel “helicai"binders at 200 mm centre
distance ’

Draw below the ‘colu

rri "-'-ljgri'}z'ontal sectional view, {o scale 1. 5,
of the colum

el th___;_s view {6)

Floor off- 300 .x ) m\%‘-qgrg tiles fixed with file cement

finishing: Csr (4)
Show at least 500 :'r'r’zm of the con

crete colurnn at the bottom of the slab.

{22}
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QUESTION 6

An -Section paraliel flange steel stanchion with base plate is prepared for a steel
structure. The stanchion and the base plate are strengthened by means of two flange
plates which are welded to the flange of the stanchion and the base plate.

Draw to scale 1: 5, an isometric view of the stanchion with the strengthening sections
to show the construction details clearly.

Use the following specifications:

Base plate: 600 x 600 x 25 mm with @22 mm holes dril[e_cl'és-‘_mm ¢
edges at the corners m el

Stanchion: 306 x 178 x 74,8 kgim
Flange plates: 400 x 210 x 10 mm

Welding The fiange plates are fii[et-we_lc_ig'-:'dz“ai

de round.in the factory, but the
specifications: base plate is welded all-around-on th

‘construction site

N i K

Show at least 350 mm of the stanchion abg\:}é--the’g’%‘?%ﬁ S-i'ates.

Label the drawing and insert the we{dfﬁé 5

QUESTION 7

answering the following questior

L.

7.1 What wou!dbe fh'é'ff-_fiame of the steel shape?
72 Wha’cd &s the letter ‘A represent?

7.3 : ":"f':""i-"wr.fét.,_g:loes the letter 'B' represent?

Whatdoes letter 'C' represent?

TOTAL:
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(1)
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(1)
[4]
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FORMULA SHEET

Any applicable formuia may also be used.

RBM = i{
4
5 | bd’
] X b !2
B = _‘_1_ 12 = _f_
8 ZX){ 6
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n = 5.5d fycn e o
- 3
_ 64 . 1 Zeys w.d
h = Gd ixxa% wr 32
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MARKING GUIDELINE

2. T150(E)N13)T

BUILDING AND STRUCTURAL CONSTRUCTION N5

QUESTION 1

1.1 Tearing stress

0.t"e.*aring

1.2 Shear stress

D2

1.3 Crushing stress

Copyright reserved
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lLoad = Force .
Area (Bxt)~n{dxt)
350 x 10°

(122 x 6) — 3(14 x 6)

729,167 _MPa_,

(3)

| oad
2 xn x 1 x D¥4

4 x Load
Pvx2xnxm

4x 85x10°% .
100x2x3xTr

180,376

13,430 Thus 14 mm Bolis

(4)

load .
nxdxti

250x3x16x6
72000 N

72 KN

(4)
[11]

Flease turn over



MARKING GUIDELINE -3 T150(E)}N13)T
BUILDING AND STRUGTURAL CONSTRUCTION N5

QUESTION 20
Frame Diagram Scale 2ecm=1m
60 kN 30 kN Scale 2em=1m
C Scale 2Zem=10kN
40
L 4
0 14 56,5
B G D
E F
50 50 L s 40
2m 2m 2m
L=50 A R=40
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MARKING GUIDELINE

4- T150(E)N13)T
BUILDING AND STRUCTURAL CONSTRUCTION N5
Force Diagram
Scale 2cm=10kN
B
71 60
50
F&E 40 A
14 10 (10)
40
C
G
56,5 30
D
[20]
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BUILDING AND STRUCTURAL. CONSTRUCTION N5

QUESTION 3

Area Y- AxY I bh® Dist to Axd?
Dist 12 NA (d)
T | A=LxB bh®
]| +168 6 1008 12 +2016 2507 | +421.176
5 A8 bh®
(| - 48 12
5 - 240 - 144 3,507 - 168,336
3 | A=%BxH b
+84 16 +1344 36 +672 7,493 | +£629,412
A AmnT v d*
O - 50,265 16 - 804,248 & - 201,062 7,493 - 376,636
3 153,735 s 1307,752 3 2342,938 Y 505,616
3.1 > AxY
Y =3 A
Y = 1307,752
153,735
Y = 8,507 mm VW
’ (2)
3.2 Ixx = X (INA+Ad® )
= 2342,938 + 505,616
= 2848,554 ¢cm*
Ixx = 2848554 cm* xl\f\!\l
(4)
3.3 Z = 'y
z = 2848554
8,507
Z = 334,848 cm® VW
rrr——————————
(2)
3.4 BMomax = stress x Ze

= 155MPa x 334,848 cm®
=51901,4776 KNgm VW

()
[0}
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-6- T150{EYN13)T
BUILDING AND STRUCTURAL CONSTRUCTICN N5
QUESTION 4
\1’ Compression Reinforcemant 6810 03-206
Secondary reinforcement  14Y12 02-200 \
A P
Main reinforcement 6Y16 91200 ////-/',
/4 560 -~
[ Vs
- s0 | T -
P J/
b |
(3)
1 2 3 4 5 6 7 8
Member | Bar Type No of No in Total Length
mark |and members | each number | of each Shape
size bar
Clslair 3 ¥i6 A & 30 1700 _/—-
Stair 2 Y¥i2 5 id 74 0 i I
stair 3 Rin X & 34 1700 —/—
i N VY Y ey SR (1 6)
[19]
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BUILDING AND STRUCTURAL CONSTRUCTION N5

QUESTION 5
. Slab Cantilever Slab
) Face Brick 220mm @
' A
| =
. Ceramic tiles . 15 mm
. 300x300 a /{/ At Plinth
] o
N 200 Cfc :50 Cfc_ ,/ /
: <~——>‘ — T
: 300
PR

N e H j y
. == . R10-150 ¢/c Binders \ 7 R
. \ === < 1500 | f =

200 c/e e g "

h 4 |
. \ N Tension S/R 6Y16
0 400 \
A Shear S/R 6Y18
Compression S/R 6R19
Longitudinal /B 6Y16
Helical binders R08-200
Column 4000
{22]
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BUILDING AND STRUCTURAL CONSTRUCTION N5

QUESTION 6
Stanchion -
306x178x74,8 kg/m <~
Fillet welded
all-around in
the factory + Gusset Plates

400x210x10 mm v~/

222 mm hoies,
25 mm from the edges
at the corners. Vi

i

1. -
Base Plate, 600x600x20 v+ h
Fillet weided all-
around on the
construction
{14}
QUESTION 7
7.1 Helical binder (1)
7.2 Diameter (1)
7.3 Pitch distance (1)
7.4 Total length of the spiral (1)
{4]
TOTAL: 100



