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PART A (25 marks)

BPD 3093

i. characteristic compressive strength, 35 N/mm2 at 2g days with a 5%
defective rate (k = 1.64)

ii. Portland cement class 42.5
iii. Slump required, 60 - 180 mm
iv. Maximum crushed aggregate size,Z}mm,
v. Density of crushed aggregate, 2700kglm3
vi. Maximum free-water/ cement ratio 0.55
vii. Percentage passing 600pm sieve is 55%

(15 marks)

Ql Good concrete pracfice involves mix design to ensure quality, productivity and economy.
Concrete produced must be workable, strong and durabie

(a) Write formula and sketch graph showing the relationship between target mean
strength, characteristic strength and margin for the mix design of concrete."Stut" th"
typical values of probability factors and standard deviation uied in the mix design.

(10 marks)

O) Complete the concrete mix design form provided according to the DOE method,
given the following data:
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PART B (75 marks)

Q2 Quality confrol of masonry work involves testing of bricks and blocks according to
established standards.

(a) Determine the percentage of water absorption of blocks based on the data below:

Weight of air-dried specimen: g.65 kg
Weight of saturated specimen = 9.g0 kg

(b) Explain the method to produce foamed concrete block
State the mix proportions and tests for density,
absorption and compressive strength

(15 marks)

(10 marks)

with the use of a flow chart.
dimensional stability, water

Q4

Q3 Structural use of timber requires understanding of its engineering properties and methods of
construction and testing.

(a) Explain the stress grading of timber.

(10 marks)

(b) Describe seasoning and preservation of timber in the tropics.
(15 marks)

Steel structures are often used in industrial buildings. Good practice requires understanding
of q" engineering properties of steel and methods of testing a.cording to established
standards.

(a) sketch and label the tlpical stress-strain curve of mild steel.

(10 marks)

(b) Explain the selection and innovative applications of steel and alloy in construction.
(15 marks)

Bituminous materials are often used in road pavement. Durability and ease of applications
have considerable bearing on its popularity.

(a) Sketch and label elements of road Davement.

(10 marks)

(b) Discuss the potential use of rubber crumbs as wearing course for plantation roads.
(15 marks)

Q5
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' Q6 Polymers have secured a place in construction with engineering properties very different
from metals and ceramics.

(a) Sketch and label the typical shess-strain curve of polymer materials.
(10 marks)

O) Explain the applications of polymers for sustainable construction.
(15 marks)



BPD 3093

NAME

STUDENT ID. NO

LECTURER NAME

SECTION NO.

l/C NO or PASSPORT NO. :

Stegc lbm
Rcfbru|ce
orcalcdaton

I.l Characteristicstength

1.2 Standarddeviation

1.3 iiaryin

Targetmean stsengtl

Cementsilengfi class

ASgregabtl/pe: coarse
Ag8regategpe:frne

Freerater/cement ratio

llaxinwttree+ahr/
cementratio

Speci6ed

Fig 3

cl
or
Specfied

c2

Specified

Table 2, Fig 4

Secited

42.5F2.5

Crushed/uncrushed
Crushed/uncrushed

lr-
I useuretowervau. [--_l

1.4

1.5

1.6

t.7

1.8

2.1 SlumporVebelime

2.2 Marimumaggngatesize

2.3 Frce{uatercontent

Specified

Specified

Table 3

Slump ........... .... mmorVebetime ,,...,,.......,,.,... s

,,.,.....,...,.... mm

I kslms I

3.1 Cementcontert

3.2 li/nxinun cementcontent

3.3 Mlnimumcementcontent

4.1 Relative density of
aggregate (SSDI

4.2 Concretedensity

4,3 Totalaggregatecontent

c3

Specifed

$pectfed

Fig 5

ol

+ ...,.,.,....,.. = ................,.kym3

..................... ky'm3

""""""""""' kslm3

,.,,... knowy'assumed

'.".'." kglm3

- """""" kglmr

use3.1 if <3.2
tse 3,3 if > 3.1

5.1 Gndirgoffineaggrcgate

5.2 Proportionoffrreaggregate

5.3 Fircaggregabconbnt ]
5.4 Goarscaggregahconbnt J

Percentagepassing600pmsiwe ,......,. %

Fig 6

c5

An nutc:
Cemant

llal
Wrter Hno.3g}rgdc
(kgorltnrl llgl

Cor| |tgntc.0r3l
t6;iiii"""iit;'fi ' "'.dffi '

per m3 (b nearest 5 kg)

pertialmh of ..,...........,,..... m3

ntr|shblcr|Goltinalfil||3dr.rtatnrtb.lp€dlt d (E6S6tr.t7l.
Co.rnbsttt|0irdFt.sdinillult3it/innf. f ild. f fvflf - I llPLll-nntsr; Pl-Fr:cdJ
I|Eiil'n|fhmfthultltm1lblivldqldv tlad lEcLr sfrdlyr|luarlhtDrcilicsrnivmd isths rdboftn me olaaivarwimeof $a6fft.b
ss)-t s.ddlpt&r&dadrc{rycmditin. 

5



BPD 3093

ot
GOarso

sggr€gate 3 28

42.5 Uncrushed 22
Crushed 27

49

56

42

49

30

36
52.5 Uncrushed

Crushed

37

43
29

34
54

6I
48

55

Thm{Ahouttbnruicstfon concrlts ster8u b €rtr$sed h thc units tVmnrr.
t Vmd = 1 y11r4tt2 

= I lh. (N . neston; Pa - Oascd.l

Maximum oggregate size: 20mm

Slump: O-1Omm
Vobe tlme: >12s

o.4 0.6 0.8

1O-3Omm
6-'r2s

o.2 0.4 0.6 0.8 0.2 0.4

Free-water/csment ratio

(Fro

30-6Omm
3-6s

-.15'

.&'
,60'

a ./

-80' 'roo'

>12 6-12 3{ 0a3

6O-18Omm
O-3s

a
o
6
CDo
CD
CDo
oc

o
g
.9
ooo

o.

o.20.80.6 o.8o.4 o.6

Slump lmnf
YtPglme t:l
ilar&numdze
of aggrrgilc
lmml

Typeof
a33r'egate

10 Uncrushed

Crushed

r50 180

r80 205

205 225
2n 250

20 160 180 195

190 210 225
115

155

llotc: lVhen coerse and fine aggregates d differcrt lpes ae used, tre freervabr
content is 6stin#d by fie expression:

%\+tAW"
Wr = frre.rraE conftrit apFoprlate b tlpe of fine Cgr€gab
W. . freerater content approporinte to type of corse aggregate.

6

Uncrushed

Crushed

r35
170

40 Uncrushed

Crushed

140 160 775
175 190 205

where
ard

15'

.z .N'
;60r
,80' 100'

15'

.&'

-/
.60'

;10O

10



BPD 3093

E
E
z
3A

i
.9
(E

oE
!t
ottco

(t)
Flguru3
Rdationship betueen sbndard dadation and
characteristic strngtr

10 20 30 40 50

E
E
z
t
CDco
o
o
u,
aDo
L
CL

Eo(J

o.s 0.6 - o.i
Fr€e-watsr/c€ment ratio

Flgun{
Rdationship between
comgessive sferytrard
freerater/cenent ratio


