
NBRRIREPORT
No. 33

INVESTIGATION OF ROAD FAILURE IN NIGERIA: A
CASE STUDY OF ENUGU-PORT HARCOURT

EXPRESSWAY

~ E • • NIGERIAN BUILDING AND ROAD RESEARCH INSTITUTET ~ r (FI e5RR/AI ATNIHTPV ~ OF ~ CIENC! TECHNOIIV ~ ~ ~ ~ ~ ~ ~~ ~~ ~ ~ ~~~ ~ ~~ ~~ ~~



NBRRI REPORT
No. 33

INVESTIGATION OF ROAD FAILURE IN NIGERIA: A
CASE STUDY OF ENUGU-PORT HARCOURT

EXPRESSWAY

I I.DRR11 NIGERIAN BUILDING ANO ROAD RESEARCH INSTITUTEJI (FEDERAL MINISTRY OF SCIENCE AND TECHNOLOGY)



~
0:::co
Z

*
-"□
~
~
~
~o~

~ ~
~ a
~ ~~ 2

°~~ i- (o~ ~
~ I~ o~ ~
(9 ~
~ ~
8 8~ ~~ ~
~ ~

~
~
~

anm0~
C
~0•~
~~0
~
~0•~

~
~0~ ~
~ u~ o~ m
~ 5z ~~ ~
- a□ ~
~ 8
~ u~ 0u ~o %
Z□
5 °~ ~

t'~ 5
c ~
- a
~ ~
Vo
~~ 3O ~
~ ~
z ~
~ §
~ ~co~ cazz
w ~
co
+ ~
E ~
0 ~
~ ~
~ ~
~ E
~ ~~ ~a ~~ □

mm,

~ ~~ o
~ ~

'O ~
~ ~
z2
~ a
0
~~n

~r
~u

~ ~
0 ~
5 ~
~

gs
~ 2
~ %~ □wo3 c
9 ~
~ O
O G~ g
~ ~~ 2~ o
~ o
O ~
~ ~~ ~~
~ ~
~ 0
pZ~
~ ~~ ~□ ~
2 ~
~ ~E ~
S 5
~ ~
~ ~
~~ ~
~ ~
~ a
□ ~ ~
~ □ ~~ ° ~
~ ~ 3~ 2 ~
~ ~ ~
Es~ E oE a f

~~~~0
7

I~~.□a<
~~

~ O
~ ~ ~
U 0 V)- ~~ 2 ~
~ ~ ~
~ 9w

~ ~ 8u ~ ~
~ ~ ~ ~
~

~ ~~ ~ ~ E~ 5 ~ ~
~ 5 @ ~

~ a3a
Z O C ~

~ & 5~ ~ a s~ ~ 5~
~ 2~ &~ g E

~ ~ 8~ g%
Z 0
~g ~

~ J
~ ~
52
o•0□~~~~0u
<

~~
E
O~
0S
~
+0
~

o~w
5

~-□~
~-a~
LAUc



NBRRI REPORT
No. 33

INVESTIGATION OF ROAD FAILURE IN NIGERIA: A
CASE STUDY OF ENUGU-PORT HARCOURT

EXPRESSWAY

Project Team

MATAWAL, D.S., AITSEBAOMO, F.O., OSADEBE, C.C., FAKEYE, A.M. & ADENIYI, M.D.

DIRECTOR-GENERAL: PROFESSOR DANLADI SLIM MATAWAL

I a.DRRI I NIGERIAN BUILDING AND ROAD RESEARCH INSTITUTEJ (FEDERAL MINISTRY OF SCIENCE AND TECHNOLOGY)

(Building Capacity and Setting the Pace in indigenous Construction Technology Development)

Administrative Headquarters: NBRRI, Plot 449, Samuel Ogedengbe Crescent, Jabi. PMB 5065, Wuse GPOAbuja

National Laboratory Complex: NBRRI,Km 10, Idiroko Road, PMB 1055, Ota, Ogun State, Nigeria
Website:www.nbrri.gov.ng

JANUARY 2014



..................................INVESTIGATION OF ROAD FAILURE IN NIGERIA* A CASE STUDY OF ENUGU-PORT HARCOURT EXPRESSWAY, NBRRI REPORT No. 33

TABLE OF CONTENT
LIST OF FIGURES 5
LIST OF TABLES 5
LIST OF PLATES . 5
FOREWORD 6
ABSTRACT 7

1.0 INTRODUCTION 8
1.1 Research Objectives 8
1.2 Scope 9
1.3 Significance of Research 9
1.4 General Description of Study Area 9
1.4.1 Land use 10
1.4.2 Geological Setting 10

2.0 METHOD OF INVESTIGATION 10
2.1 ~reliminary Field lnvestigation 10
2.2 Detailed Field Investigation..................................................................................................................... 11
2.2.1 Sampling of Asphaltic Concrete Cores 11
2.2.2 Sampling of base, Subbase and Subgrade soils 12
2.2.3 Traffic Survey 12
2.3 Laboratory Tests ~ 13
2.3.1 Asphaltic Concrete Testing 13
2.3.2 Asphaltic Concrete Cores 13
2.3.3 Soil Tests 13
2.3.3.1 Plasticity 13
2.3.3.2 California Bearing Ratio (CBR) 13

3.0 RESULTS AND DISCUSSION 14
3.1 Asphaltic concrete I4
3.1.1 Wearing Course 16
3.1.1.1 Port Harcourt Bound Carriageway 16
3.1.1.2 Enugu Bound Carriageway 16
3.1.2 Binder Course 16
3.2 Base/Sub-base and Subgrade soil. 19
3.2.1 Particle Size Distribution and Plasticity 19
3.2.2 California Bearing Ratio (CBR) 20
3.3 Traffic Data 20
3.3.1 Traffic Volumc 20
3.4 Visual Field Inspection 23

4.0 PREVAILING PAVEMENT FAILURE ON ENUGU-PORT HARCOURT EXPRESSWAY 24
4.1 Fatigue (Alligator) Cracking 25
4.2 Block Cracking.......................................................................................................................... . 25
4.3 Depression 25
4.4 Longitudinal Cracking 76
4.5 Rutting 26

5.0 CONCLUSION 26
6.0 RECOMMENDATIONS 28
REFERENCES 29

APPENDIX A: SOIL TEST RESULTS .34
APPENDIX 8: ASPHALTIC CONCRETE TEST RESULTS AND PLOTS 36
APPENDIX C: TRAFFIC COUNT DATA AND GRAPHS .41
APPENDIX D: TRAFFIC COUNT GRAPH SHOWING VEHICULAR FREQUENCY....................................................46

4


