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INSTRUCTIONS TO CANDIDATES

You shewld have the following for this examination;
Answer booklet;
Scientific calculator.
Thix paper conxists of EIGHT guestions.
Answer FIVE questions.
All questions carry equal marks.
Muxirnum marks for each part of a question are as indicated.
Candidates should answer the questions in English,

This paper consists of 9 printed pages.

Candidates should check the question paper to ascertain that all the
pages are printed a5 indicated and that no guestions are missing.
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Analyze the frame shown in figure 1 ssing the moment distribution method and bence sketch
the bending moment disgram. {20 marks) !
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Fig. 1
A continuous beam of constant moment of inertia is simply supported at A, B and C as shown
in figure 2. Analyse the beam vsing the three moments theorem and hence sketch the shear
force and bending moment diagrams indicating the values a1 critical points. (20 rmarks )
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X (a) For the beam shown in figure 3, sketch the infloence line disgram for:
i the reaction at A;

(11}  the reaction al B;
(i}  the bending moment at E.

(15 marks)
{h)  Determine the maximum bending moment at point E in (2} above when a umiformly

distributed load of 50 kN/m and 6 m long crosses the beam from C ta D, {5 marks)
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4, A masonry pier of 3 m by 4 m supports a vertical load of 80 kN as shown in figure 4.

Determine:
{a)  the stresses developed at each corer of the pier; (12 marks)
(b}  the additional load that should be placed at the centre af the pier, so that there is no
tension anywhere in the pier section; {4 marks)
{c)  the stresses at the comers with the additional load in the centre. (4 marks)
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A simply supported beam shown in figure 5 sapports uniformly distributed characteristic dead
and imposed loads of 3 kNfm each as well as a characteristic imposed point load of 30 kN at
mid span. Assuming the beam is fully lawerally restrained, select a suitable UB section in
grade 43 sicel to satisfy bending, shear and deflection considerations, given that

E = 205 kN/mm”

P}I =0T N."I‘I'I.I‘I‘I]

{ 20 marks)

JOkM Imposed load

SkMAn Desd load
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Design the timber joists for a domestic dwelling using timber of strength class SC, given that:

I the joist are spaced at 400 mm centres
T the floor has an effective span of 3.8 m
Il the flooring is tongue and groove boarding with a self weight of 0.1 kN/m?

IV the ceiling is of plasterboard with a self weight of 02 kN/m*.
{20 marks)

{a})  Determine the critical stress using the euler’s formular for a pin ended steel strut 2 m
long, consisting of & mbe having 75 mm outside diameter and a wall thickness of
2.5 mm. (10 marks)

-
{h) A short length of the tobe in (a) fails at a load of 31.5 kN in 8 compression test and
when tested as o strut with fixed ends 2 m long it fails o a load of 17.5 kN in tension
respectively. Determing the value of a constant "a” using the rankine’s formular.

E =210 kN/mm". (10 marks)
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1. ()  Explain four types of stresses encountered in bolted connections, (& marks)

(b)  Figure 6 shows a bracket-to-column bolied connection, Determine s suntability to
resist the design shear force of 200 kN. Assume the balts are all M 16, grode B8,

(12 marks)
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Table 1: Modification factor K, for duration of loading

eaaytvet-con-l

| Buration of loading Value of K3 |
Long ferm e =
le.g. dead + permanent imposed) 100
Medium term
[e.0. dead +snow, dead + lemporary imposed) 1.25
Short term ==
le.q. dead + Imposed + wind, deod + imposed + snow 1.50
wind| '
Very shorl term
[e.0. dead + impased + wind) 1.#5

Table 2: Depth factor, K7

1. | K =117 for solid beams having a depth < T2mm

2| K, =(300/ k)™ for solid beams
with T2mm < h< 300mm

3. | K, =081{h*+92300)/(h" + 56800 }or solid beams
with T2 <h < 300mm

Table 3: Grade stresses, modulus of clasticity and density for strength class SC2 for

the dry exposure condition
Siongih | Banding | Tenson | Compmessd  Compressan | Sheor | Modulus of elosticlly | Appraimal
Cioss | Porckel | Porofel | nPoroliel | Popenciculor | Parcliel [ Emean | fEremun e

fogroin | logmin | fo grab fo grevin® fograin | (Nmm?) | vmmred) | Density

{Nmard) | (Nmnrd) | (Wvend] | (Newor? (Nmmcd] | ) fleggm
| 28 2.2 35 21 1.2 0.4& &800 4500 540
5C2 4.1 2.5 53 7.1 1.6 0.46 5000 S000 240
23 Sad az &8 2.2 574 .67 8300 5800 540
SCd T 4.5 79 2.4 1.8 071 P00 A600 520
SC5 10.0 6.0 g7 28 2.4 1.00 10700 J100 | a%f7&0
5Cé 125 75 125 38 28 .50 14100 | 11800 840
ST 150 2.0 14.5 4.4 a3 | .75 18200 | 3400 L]
SCH 175 105 165 a2 39 200 18700 | 5400 1 080
507 20.5 12.3 19.5 6.1 44 | 225 | 21400 | 18000 1200

* wWhen the specification speciically prohibits wane of bearing areas. the higher volues of

compression  perpendicular to the grain stress may be used; otherwite the lower values

cpply,
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Timbar section sides

Selected timber section sizes and section properties

Thrmier ter |he vimnderd mastrmim lergih, of abort £.5 m, m e spensw and mus
ne mreiched.

Bagle glae” i - Trr Tar iy Fure Fow
=] ] i me® 0Tt I0Pmm' met 1"mw® mm mm
mem mm
1m 18 13 ERS T4 BT g HE 1
1oL b £ Az3 P dET i . 5] g
LEe B L msn = .04 b i) mJy
e 5 -3 LF ] ¥ D %17 5] e I
186 120 100 S6RT 17 E3X L] . ]
11 k! ] & Ll r A g N b1 ] 055 E1F 1R
150 ) LY EEYE 15 106 1% aF s
(E] a o FF ] 2.2 (b | 313 433 18.3
En 5 152 Fi ] 1LE el JHES = CL I T
150 {[F4] ] T80 5L e bl A 1§50 3y -I5e
150 3 % SBLE SEL S ek EL1F £33 &13
Lk L] 1 0 CFA RS am |1 9 1.8
75 501 ar A T3k 1.1 =5 4
173 (1] 150 1LE LT 2 b NER .45 ] II._}
LE] i m BELER LT 1w RIS L= T |
00 ki E P ] ag 1 pi VL] aE L r i N F -
ama = 163 s (L] A .08 ST
il 1] 1286 ;a.ﬂ LF N | 2 0 413 LER (|5 3
i % 150 1:] 1315 Do PEIE] 52T I
A00 i Tod [ 3133 BEBI 1hE T MR
I 15k e 10550 oo L0a0a b, 25 37 adl
b lifi] i e disly 1333 L FEEd | FRL% (ST ] L7 LT
235 L ] a5 3185 5T JEOT LEIE] BED &0
ehL 53 Vi ang ardg 134 [ 2] idd
125 i R Hyt & ET ] W (LW T % |
b 5 16k allE i hia bR L] o Mmr
250 L] 12% 5105 (i EE10 AN 2 e
a8 ksl b1 1 TEL3 TN qT.56 -] T3 -IF
258 im 158 10407 aiE7 L3071 7.1 B8
Lo J5% LTLY Jesd g 135587 RS w2 iz
Bisl = mbom G Un S
] L fi,
1] 1 B E 15000 aln 23500  EE0D - #EE 2IED
1o LEd %D 12500 1a%0 1arsn G AR3
Ina 305 - P50 GrE O ang-— meE

E
i.
|

E
:
:

Tolerances an timbar crost sectlons

B i Y30 vete oot the custeerary sres of wuciural nmber, Class 7 ombers 2w Saws’
and Class 2 tenbary aee ‘planed’, The penvdfied deaaton fof tefevire Claos 1
arg =1 e w3 mey bor dimenslond o 8 1 00mm aed — 3 s 18 e imid fof dimen-
sinns cpreaier than T00=hm. For G 2. the iolerosce for dimendion wp o 100mm
is4:7 mm v 1.5 peen for dimendos oves 100w Souchoal degign o RS 5268 alove
far these boleranoss sred Berelon aralpiic duookd ba cnried oA o 8 “inet" sectins 1815
Mﬂkﬁiﬂhﬂﬂuﬁﬂdm’ which shoold be induded in spedficaticns and on

easytvet.com




easytvet comn

Dimensions and properties
UNIVERSAL BEAMS

4084
H2RE
Al | ARG | 8D | dakR | AR | 11
EE )
o

0w )

&l w 1dd« M | 20 (LK} L] g 00,4 e 11

My T «AT | fF0 & m IET aa ¥ M
IS M =5 | 70 | J=ad g | aa =) A o 137 | B4
26l x THix8 | 310 | doaxD | 7L | 74| WS IR Az 08 | KT
B x| o | i 171 o i) e 445 T | 3EA

EE e Lk PMa | &8 T I &

B 10T« 10 | W aH Ed | 80 L ] s

DIMENSIONS
Mhacemmey P D Raiion for e o Gt Ama
Faifhs | oarrwess | Lol Borkisrg Dulasig
Wity | Flangs D Par | For :
Flangm | Wl aieh Rlare | Tiwes
e | -wd g | wr | @ u |
mem | mem o e [LLa] [ g - 4
ma | TR 0ha Larg gz | JNN (0] 157 L 1] 1
wmE| T 2 AT 647 | 383 £ i.B8 &8
B | Ao | oes wora | Ees | a3 e 185 | = c
o | Aas | 183 A 4 B5T | 483 = 104 | = 'q'm oa
LS | r | ooF WA Tab | Lo g T | a3
0% | g ey 7. | o | s H 1= g
s | e s Joy ¢ PElape)
&1 | 155 MY | & !_'E_"ﬂ::l' lﬁ THa
T h[ 4] [ B} aFA e | Shé na a8 | Ws
it iR | Tz Y 4R (1 B 35.| #AA e 3804 E8F |- W ™. 1.5 i b ]
408w ITR = 47 | 47 AL 4 iy F ¥ ] (T | s LA &l | 400 i 158 | =a
408 & TTH B0 | &S iTr g ra (5 N1 162 3084 L _RRLE ko] Tam | A
o (TR S | S wrE | ora | e 304 Lid | sam H 148 | EFA
mn ma
™ M2
i
|
L
e
]
™
. -]

wa
W
T
mnz
02
02
2
[T
E
XEw it wdd | San | voa | eEn | Fa | oy | as
Ml | St | &N | oweEr | &F | A | ad
dx x| i3 | 2and | mass | &0 | 63 | ne | #s3
Ag
in
[T
TE
70
T8
A
7.
TH
T8
I8
In
7a
|

| g | nda

M= | WO 134 | A ) o

1.

2 |45 | EAG | RE | R3ER |58
:

=2a | &8 an

g
:

HLE | a0 na

B|38s | &80 | sad |any |wne e |enen oy | neee |soey | vaees | 3o
”

oo | w| s
i i faam en | e el sasy |we |sdee | st | esase iniﬂ'

iz
S|B| K| EE|BE2 REN | BEE EpS E35 | ng

-]
=
EELN -] m
xr2 ™
044 m
fu | - 8 § =
aar =
MEW TERwdS | PN 0 [LLLE 3.7 r.a Irsa 120 | 4T.% k-
A58 w N8S m 23 | 420 =g 473 T2 2r 1R B0 | X4 =2 =]
Biwid8xT | 370 | FE60 | d4A4 | 53 | o9 FTE0 | ETT | 3. a2 1.07
25w 148 = AT | AT 2514 1481 Bl ad bak Xig Bal | M5 -~ LD
i Q=3 | 303 |, 04 IR A3 [[H ] =258 -4 5 357 . | 8-
HBlcimsd | 052 22 | s |as | oaa =3 | A |3 o GBI
ol w V=R | 220 F- N hL=10 8.7 [ 9] i B | TAT |33 k] [N - &}
EY o™ | S0 | LB 1338 [ ] . (| by |9 Fil (i e
KEsiaad | Hi [ o3 L= R Ta TrEd W | 3.2 M| W | omS
M1 H | = = | W | 54 23 TE 1. L L m | 1o |ara
WEr HETER ) 1R | 1WA | wnd | AN ra T LN ] LTI -1 ] | 16§ aTre
LSS T T k& B ¢ L] £ ot | 1£1.8 M | I 2 | bR | GuEsn
LF R TERE 1ag L] nea L] ra T e 00 jat d iR '.'.IF asrr | 403

2707302
dinetuly 2047




39

m3
-
a2

4

na
TLY

)

o

- TR

o, 1
L ]

00561 L5

0.1
i, pas?

E=y
oL

.z
244
=A

Dimenzions and p

nAH
il

L

ol
a3

i3

T

Rek

FPAGPERTIES

=i
dd

o | st
==

¥Es

UNIVERSAL BEAMS

M
41

ia
S | B | E4
4N ') 543

ald

A%E

33
13

a9
=

A

LA
255

197 | Ma

428

150
s

ot

4.3
AL E

124 | 205
123 | 287

TS | 25
2R E08 | el

283

e
g
LR L

410

1 | YRS T4 | Ema

E53

2944
157 | Saa

B
S53r0 55
L] 23 | Ma

i3

Sevken

Elet ignatn

57 w19t a0 | SN

a8 n TEY & 8 | i
'H-?:IT;IIJ‘I arfoa | I8T0 | 188
AT = 19 x T | 00 | T | TRE
AT T o BT

ST x 158w B

Li-ERE HET

R 1w | 13500

0 15T =
FHAwIITRIE | B3ISH g

2R

B

L

PER

¥5%

AEx

pL

s BT

T =4
e ] il

B L

Q01

Lt ] EECEE

Pa ]
Fol ]
LY

I
uid

0.

Az
=8 | T e
LS ] LRE
14 | dud
g

MF | ME | 28 o

0 | 373 | 2a
Az
1= | 770
1w | A

3.1
.1
T | PdH

THIS 1S THE LAST PRINTED PAGE.

LA | aIT

o | L4 | @04 | T | 350 | F4 | 4B & e
. 1]

a0 | s
o | 36
Ty | reR | 33T
LR A
413 | =T

o
=

T
=}

3w 108 x 83 | 1o
THxTE=18 | 380
LERN. R
137w w13

Juneiduly 2017

2T07/302




