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TIME

INSTRUCTIONS

This paper comprises of FIVE questions. Answer THREE questions

Question one is compulsory and carry 30 marks

Answer any other TWO questions

Use charts and tables attached herein

QUESTION ONE (30MKS)
a) Discuss the Stresses in flexible pavements and wheel load characteristics (5 marks)
b) Discus the following types of asphalt concrete (5 marks)

c)

d)
e)

i.  Dense graded asphalt concrete
ii.  Gap graded asphalt concrete
Discuss any five road construction materials (5 marks)

Discuss any five road construction plants and machinery (5 marks)
Machakos county has tendered for a road project whose design life is 18years. The
traffic Annual growth rate is 5%. If the Initial ADT (ADT,) is 1960 cv/day with axle
loading survey of 2.25 SA/CV while Subbase CBR is 30% and Subgrade CBR is 6%,
design the vertical cross-section of this road when road base material is DBM.

(10 marks)
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QUESTION TWO (20 MARKS)

a)
b)

9

Discuss the term Stage construction as applied in road construction (2 marks)
Discuss the assumptions and application of BOUSSINESQ THEORY and BURMISTER
THEORY in road stress distribution. (6 marks)

Thika-Makutano road A2 is scheduled for design as a dual carriage highway. Soil sample
were collected on trial pits dug at intervals of 300m along the alignment and when tested,
the CBR was 15%. The Subbase is CBR 45% mean while CSA is 2.5MSA. if the design life

is 15yrs, design and sketch the pavement structure using RDM III design methods.

(12 marks)
QUESTION THREE (20 MARKS)
a) List any four reasons of pavement designs (2 marks)
b) Discuss the main groups of geometric road design methods (8 marks)
¢) A road in Kitui is set to be upgraded from marrum road to bitumen standards. Soils were

sampled for laboratory analysis. Wet subgrade soil has the following characteristics L is
51%, Pl is 26%. The grading was such that 98% passes 34" sieve, 62% passes sieve NO.7
46% passes sieve NO. 36 and 53% passes sieve No. 200. Design and sketch the geometric
cross-section of the pavement for an expected traffic of 300 cv/day if the surfacing is 50mm

asphalt concrete (AC) (10 marks)

QUESTION FOUR (20 MARKS)

a)

Using Figure 1 for pavement deflection for a road in Tala township, determine
(10 marks)
i A;, A and A using the Burminster theory
ii. A and o, at the top of the bottom layer, g, at the bottom of top layer using
Bossinesq theory.

Wr=40KN, a=150mm

|

VYVVVVYVY

-E;=300MN/m2
u 1=0.45
- h;=250mm

) <
"E>=60MN/m?
_u »=0.35

ho=infinity

Figure 1: Pavement deflection
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b) A road in Kiambu county, whose projected design life is 12 years, was investigated and
the following was established.
Traffic Annual growth rate = 4%
Initial ADT (ADT,) = 132 cv/day
Equivalent factor = 2.05 SA/CV
Subbase CBR =30%
Subgrade CBR = 6%
Road base material is made of hot dense bituminous AC

Determine and sketch the pavement structure by single stage construction (10 marks)

QUESTION FIVE (20 MARKS)

a) Discuss in details road maintenance techniques. (5 marks)
b) Discuss three types of soil stabilization materials used in road construction. (15 marks)
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Surfacing dressing

Either

50mm (2in) of bituminous
surfacing and
150mm (6in) of base
or

%
150mm (6Gin) of base * 200mm (Bin) of base
with surface
dressing
0
Minimum thickness of sub-base of 100mm (4in) to be used with
subgrades of CBR B to 24 per cent. Material used in this zone to
have CER of not less than 25 per cent
100
— sub ]
Subgrade CBR 7% ~—~ _8rag, cap
D — Sub | P o W Yl
—_ Ybgrag, —
E ® CBR gy == ...._:by,,% CE -
£ "‘-'--__.____‘_‘__ Rg
= 200 Subgrage g = ____h-""‘_u-‘_,_ su,
; \\\_ e =T bg"d
e '---..._,;‘__‘__
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_E _-""'---._____ e CBR a5 S ‘*-...._shb
0 = \].
$ 300 = s i -
ub,
e \_\JLMSCBR;”‘ Hh“‘-.a .
5 ra
= 350 = — —— O
= <
a2
T 400 = s
E \\\ubﬂ\r‘.u. CBR o
c 2% el o
= 450 ub,
= — T
= el ]
500
550 2
0.05 0 0.2 0.3 04 05 0.75 1.0 1.5 20 25

Cumulative number of standard axles in one direction [ x 10%)

If it is desired to provide at the time of construction & psverhent cspable of carrying
more than 0.5 million standard axles, the designer may choose either a 150mm (Bin)
base with a SOmm {(2in) bituminous surfacing or a 200mm (8in) base with a double
surface dressing. For both of thesa alternatives, the recommandad sub-bass thickness
is indicated by the broken line,

Alternatively, a base 150mm (6in) thick with a double surface dressing may be lsid
Initially and the thickness increased when 0.5 million standard axles have been carried
The extra thickness may consist of 50mm (2in] of bituminous surfacing or at lesst
75mm (3in) of crushed stone with a double surface dressing, The largest agyregate size
in the crushed stona must not exceed 19mm (%in) and the old surfsce must be prepared
by scarifying to a depth of 50mm (2in). For this stage construction procedure, the
recommended thickness of sub-base is indicated by the solid line.

E—

A
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Sub-base
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ROAD DESIGN MANUAL
PART 111 : MATERIALS AND PAVEMENT DESIGN FOR NEW ROADS

CHAPTER 9 : STANDARD PAVEMENT STRUCTURES Page 9.19

STANDARD PAVEMENT STRUCTURE TYPE B

BASE i Graded grushed stone
SUBBASE: MNatural material

Th T4 T3 T2 T1

S0
4 126

S1

400

S2 r— 50 50
B0 gy 125 150
200 225

TECHNICALLY

UNSUITABLE

S5

50 S0
125 150
4 100 125
50 50 TSo
125 150 200
S0 = DOUBLE SURFACE DRESSING
TSD = TRIPLE SURFACE DRESSING
TRAFFIC
CLASS [] [—
T1 E:: i 1:0 IMROVED SUBGRADE (Reproduced from Tablu8.3.1)
53 i, 5 B 10 = 25 | |MativeSubgrage Ciass 51 s2 52
54 -}.: :; 3 Ig ‘"rﬂ\'-iI“""i!l 52| s3 54 s3] sa [sa] s5
- T8 0-25 - Sxbyras ”,’.‘.‘f,“]““ 400/380 {425 !?IIIZI 450[300|200[350 [300[150 |350
| [Wew ctann s2[sp|sa[s2[s3]sa]sa]sa]se]safsafss] ] !
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Vertial deflection at the interface of a wwo-laver system. Deliection values are

obtained from Equation 2,10, Numbers on curves indicate off « distances in radii. Curves are
tor various modular ratios as follows. (a) £ £, = 12 3: (b) £y, £o = 10: 95 () Ey, £, = 30: 100,

(From Huang,)

Examination Irregularity is punishable by expulsion

Page 9 of 9




