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Abstract 

Axle and wheel loads as applied to road surface by heavy vehicle are 
believed to be an important cause of premature road failures, Yola
Mubi road the second busiest in Adamawa State, has recorded 
numerous fatal accidents due to various sections of the road. The aim 
of this project among others, is to determine the mwdmum axle and 
wheel loads that is being imposed on the carriage way and to 
analyze them, so to serve as a guide for future design. From the 
numerous methods available for the collection of data, the classified 
manual traffic census was formed most suitable for use. The axle 
load limit and the gross load limit methods of analysis were 
employed to analyses the collected results from the tabular format. 
The result showing gross load limit of 18946.STons and in a year is 
985233.6Tons. The method which has the highest values was 
recommended for use for loads of this nature. 
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CHAPTER ONE 
1.0 fntrodnction 

Axle and wheel loads applied to roads surface by heavy vehicle are 
believed to be an important c;iuse of premature road failure, although the 
failure mechanism are not well understood, therefore an understanding of the 
pavement structure will be of great assistance. 

A highway pavement is a �tructure consisting of super imposed layers of 
selected and processed materials whose primary function is to distribute the 
applied vehicle loads to the sub-grade. The ultimate aim is to ensure that the 
transmitted stresses arc sufficiently reduced that they will not exceed the 
supporting capacity of the sub-grade. The vertical pressure being applied by 
the axle and wheel load on the surface is distributed over an <irea that is 
considerably longer than the area of contact between the tire and the carriage 
way. While the total vertical pressure occurred directly beneath center of the 
contact area and it becomes use ;ind less as the horizontal distance away from 
the center becomes longer. The role of road transport system in this country is 
seen as being a necessity for stimulating economic activity. Because of this 
there is general understanding that improvement in road transportation 
should be taken as part of a carefully coordinated programme of development 
objective unfortunately, this is not the case at present due to the campus in 
planning procedures with this phenomenal increase in the volume of vehicles 
plying the roads and the excessive tonnage c.f goods being moved from one 
part of the state to another, these have caused a lot of damage or sometime 
both functional and structm al failures of our roads the rate of this 
deterioration is enormous and ilarming, especially in Adamawa. The intent of 
this project is to conduct traffic volume counts of all various cntegorics of 
vehicles and analyze the axle and wheel loads ;ind deduce which category 
causes the gre<1ter havoc in d<1mage to our road especially in Yola to Mubi 
Road 
1.1 Dadcground of the Study 
In Adamawa State of Nigeria there <1re three (3) major busy roads based on 
their economical activities being carried out in these areas and also being the 
major links to the other parts of the country. These major roads are; 

i. Yola to Gombe state through Numan 
ii: Yola to Borno State th1 ough Mubi 
iii. - Yola to Taraba State through Numan of three roads, Yola to Barno 

state through Mu bi is the second busiest of the three. 
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Yola to Mubi covers a distance of 193I<mand links some very notable 
commercial town along the route link Girie (16I<m, Song 73I<m, GOmbi 
114Km, Hong 141J<m, Mararaha Mubi 173Km and Muhi a 193I<m. 
The first major construction work on the road was carried out in 1975 by an 
Italian construction company DTV. This was done to upgrade the road from an 
unpaved to a paved surface. The type of surfacing provided was simply 
surface dressed bituminous surface. 
As the volume of commercial activities increase like the transportation of 
cows to the various part of the country grew higher in the volume of trucks 
increase the road deteriorated fast couple with bad maintenance culture 
inherent in government of this count1y. 
In 1996 to 1998 during the Petroleum Trnst Programme, the rehabilitation 
programme, the rehabilitation of these roads was awarded to Sterling 
Construction Company which eventually abounded the work with various 
sections of the road scarified and left opened. These sections become death 
trap to motorist plying the road. 

lh 2002, the federal government still awarded this section of the road to 
Julius Berger constru-:tion company and to extent the work based on the 
federal ministry of work standards and specification, that is the carriage way 
should he 7.3m with 2.75 smface dressed shoulders. Because of the 
commercial viability of the s0ction of the road and because of the previous 
pavement failures in the p;isr. that is why the analysis of the <ixle and real 
roads becomes imperati\'C. 
1.2 Statement of the Proble1�1s 

Over the years, Yola-M11bi road have witnesses tremendous increase in 
terms of·:ehicular movement of pas$cngers and goods, while at the same time 
suffered neglect in terms of maintenance. This has led to numerous roads 
accidrnt <md frequent cross-sectional failures this project is aimed at 
analyzing the axle and whel load of vehicles currently plying the road to see if 
it is ma;or factor causing failures. The result can be used as part of highway 
design to that roads can he built to achieve their design life. 

1.3 Aims and Objective 
The aims and objective of this project are listed below 

i. To determine the maximum axle and wheel loas that the section can 
carry according to the standard code of civil engineering practice. 

ii. To determine the maximum load that the road is design to carry and 
check whetlwr the design life oft he ro:id <:an he :id1icvcd. 
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iii. To analyze these axle and wheel loading so as to serve as standards 
for various classes of roads in Adamawa state and the country in 
general. 

1.4 Scope of the Study 
This study is limited to the analysis of axle and wheel loads as it relates to 
road cross-sectional design and how these in turn affect the design life of the 
road. 
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CHAPTER TWO 
Z.0 Literature Review 
For a mixture of historical and physical reasons, surface transportation in 
Africa is dominated by the rail and road system. Although the water ways 
were important avenues for the initial penetration of the continent, they have 
relatively title significance as a commercial means of transport It is well 
known that the period of colonial occupation left Africa legacy of rail system 
oriented primarily towards the export of raw materials to Europe. In the road 
sector, 'there is no reliable estimate of kilometer movement since the post-
1945 eras, but some influences can be drawn from changes in the number of 
vehicles and the length of the road system. 
Prior now, the only existing wo�k on pav<?ment was that for (WAYNE 
COUNTRY, 1909) when he cunducted research on pavement surface with 
various materials such as bricks, granite, wood, blocks and light concrete. This 
aim was evaluate the n;iture and level of which the axle and wheel of heavy 
duty equipment can affect the geometry of pavement. In 1922 and 1923, the 
llates road test in illusion subjrcted 78 different pavement section to truck 
traffic. IT showed the benefit of ticking edges and longitudinal center line 
joint<> in reducing the amount of slab cracking in addition, the superiority of 
concrete over brick <ind asphalt pavement was demonstrated and the test led 
to the first thickness equation. Over the years from bates road lest to the late 
1950s the bureau of public roads conducted many detailed measurement of 
pavement slap properties. In 19SO and 1951, the bureau of public roads (now 
federal hig:1way administratbr) with highway research board (now the 
transport<ition research hoard). several state trncks manufacturer and other 
highway related industries conducted road test one MD just sollth 
Washington D.C. An existing l.lmi (l.8Km) of two-long highway was carefully 
invented, instrumented and transverse by 1,000 trucks per day. 
The MSHTO (American associated of state highway and transportation 
officials) road test was conducted at Ohawa from 1958 to 1960. Six loops of 
pavements were transverse by controlled truck traffic as part of statistical 
functional designs. The construction control at 1his test was a demonstration 
of ail that had been learned about v;:iriabilit:ics inherent in concrete 
production and pavement construction. This experiment yielded the best 
information ever developed on pavement, the AASHTO (American associate of 
staff highway and transportation officials) road test, two distinctive failure 
modes. The very thin pavem�nt failed continues edge crack. The thicker 
pavement failed by joint pumping that caused transvers<' cracking starting 
pct1til:ulariy in tratfic lt:ave side uf tlu:: jo11·1ts. The dc,tt::i f(uLu both were 
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averaged together in the ro d t · 
. a est analysis to develop a performance 

eq
.
uat10n, that of the 84 .placement test sections greater than 81 (200m) 

th1c�ness, only
. 
se�en section had a series ability index of less than 40at the 

end of th� testing m fact, only three sections would actually be considered as 
having fa!led. Hence, o�e can rnnclnde that even through the AASHTO data is 
the best that we 

!
rnve, 1� hardly predicts failure of the thickness of pavement 

that are now bemg bmld (greater than Sin). l\dditionally, at the road test, 
there were no pu11ch through (Shear failure) such as those produced a the 
Pitt� burg roa� test under steel wheel, nor were there other types of 
environmental mch1ced failures such as blow-ups, punch outs e.t.c. 
Axle and

.
wheel forces applied to road surfaces by heavy vehicle are believed 

to be an important course of 1wemature road failure. Axle and wheel force are 
caused bY_ vibration of moving vehicles excited by road surface roughness. 
They are ml111enced by vehicle speed, road roughness and the design of the 
vehicle, particularly its, suspension system. (CEBON, 1993 No. 372) carried 
out a comprehensive research and the influences of the road damage due to 
dynamic tire forces, suspension design and other vehicle features. There have 
been two main approaches for estimating the road damaging effect of axle and 
wheel forces. Some research<' ·s (MITCHEL, 1989, No89, MONISMITl-1, 1988 
No .. 90; O'CONNEL, 1986 No. �15) believe that the loading at each point along 
the road is essentially randoni, so that each point incurs statistically similar 
forces to each other point aid damage is uniformly distributed along the road. 
Studies in which such loading is assured predict an increase in road damage of 
approximately 20-30% due to dynamic loads, while (CEBON, 1885 
#26,ERVIN, 1983 1144; HAHN 1985) believe that the peak forces applied by 
the heavy vehicle fleet are conce!1trated at specific locations along theroad. 
This effect has been term �patial repeatability nnder these circumstances, 
some locations along the roa<l ,11ay he expected to incur up to four times more 

damage than average. The life oc' the road is then expected to be governed by 
the damage at these heavily loaded area. 

Several r.�udies have shown that a vehicle travelling over a road section 

at one speed generates a spatial distribution of dynamic loading that is 

repeated closely on subsequent test runs at the same speed. They suggested 

that because a large propordon of heavy vehicles tend to have similar 

geometry and dynamic characteristics and tend to travel at similar speed, 

spatial repeatability of road loading may be cxre�ted in nor�al 
.
traf�c flow. 

Vehkles in a particular class tend to have s1m1lar mass d1stnbut1on and 

geometry because of the nature of vehicle construction and use regulations 

iHust of t:Xpt::rinh::latd.l wu 1 k us"1 <tA�c drtd wh�tl lund hcts bt:t:n µerf0iT.-1td using 
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instrumented vehicles (CEBONO 1993 #374) Tl . h I th 
dvanta e of relative si . . , . us approac las e 

a 
. 

g mphc1ty and low cost when testing a small number of 
vehicles however when the a 1 d I · 

. ' . x e an w 1eel load of many vehicles are to be 
assessed

. 
qmc l�ly, mstrum

.
entry each one is not practical one methods of 

overcoming this problem is to drive vehicle over an instrumented section of 
ro�d. T�e :eseai�ch described was performed by researchers at Cambridge 
Un1vers1ty m con111nction with golden river traffic Ltd. �he mat c�ntain� capacity trip sensors, encapsulated in polyether tiles. The 
tiles are dimension l.2mxl3rnl thick, and each one contains three sensors 
(1.2m long) laid transverse to the wheel p:ith 0.4 apart. 
Three methods of assessing road damage have been used to compare the 
vehicles meas�1r�rl in this equipment. The road survey efficient for each axle is 
calculated. This 1s a measure of how well a suspension group equalizes the 
total axle group between individual axle load, it does have implication for road 
damaging potential. Secondly, the dynamic load efficient is used to compare 
theR MA dynamic component of vehicle tire force. 
Finally .aggregate forces are calculated this road damage criterion has shown 
to be good for measurement errors by dividing the uncorrected SRI's by the 
corresponding reductions in peak SRI. The reference vehicles were chosen to 
be the vehicle that showed the highest aggregate correlation with all other 
vehicle in the fivet. 
From the experiment., it can be seen that vehicles nbove threshold 
repeatability level of 0.7 is 53% which maybe compared to the 67% estimated 
for similar vehicles in Cole's theoretical study. This equipment were done by 
(SRFATMAN, 1983#127) than (POTTER, 1993# 1422). The different between 
the simulated ;md measl!red tleet of vehicles (e.g. axle spacing, suspension 

characteristics, gross vehicle weight e.t.c) the vehicle within e;ich major calss 

have been sub-divided according to the type of suspension on the trailer limit 

(e.g. A2+2 (Air) refers to air suspension on the trailer). The reference vehicle 

was a 5-axle articulated vehicles traveling at lSm/s with a tri-axle air 

suspected trailer 41 % of the articulated vehicle shows corrected Sri's above 

the threshold level of repeatability. 
2.1

.
Highway and Airport Pavement Compared 

Flexible pavement show distress at pavement edges, whereas, airfield 

pavement do not, the chief factors which must be considered in the design of 

highway and airfield pavement arc the same, however, the difference exist in 

regards to the quantitative valu� assigned to e<1ch factor . Thr total weight of 

an aircraft is usually greater thall that of a truck, but the 1tuml1er of repetitions 

of tht.: iudd fur ea iHdjor high• Vd.Y In urctiiliuy an tht: vli:itiit�' vf 9UOOits 
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(4.0B2Kg) on dual tires and the expected trucks per day. In contrast, a heavy 
bomber may have wheel loads in excess of 100,00ibs (45, 359Kg) but only 
20,000 to 40,000 coverage may be considered for the life of the pavement 
Lateral placement of pavement of traffic on highway is such that nearly all 
trucks traffic travel within lm to l.2m of the pavement edge. In contra�t 
traffic in the airfield is snch that distribution of traffic on a runway is 
distributed over about lm of pavement. From the above, it is seen that the 
major difference between highway and runway pavement arc repetition of 
load distribution of traffic and geometry of the pavement width and the type 
of aircraft. For a given load and a given tire pressure highway pavements are 
thicker than airfield pavements because of repetition of load on highway is 
much greater or higher and also because the loads are applied closer to the 
pavement. 
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. CHAPTER THREE 
3.0 Materials and Methodology 
3.1 Materials 

The materials that were used to carry out th· 1 1 b 1 
i. usin classified traf ... 

�s researc 1 wor care as c ow, 
b , 

g
d I . . fie cen�us (foam A1) used for national manual census 

y 1e era ministry of works 
ii. using portable hand counters and the total entered into a tabulated data 

swet for analysis 
· · ·  moving car b 111. o server method counting the number of vehicles plying the 

road 
iv. automatic traffic co11nte1 with rubber tube fixed across the carriage way 

coun�e? to the counter for recorcting traffic flow. 
3.1.1 Ctass1f1ed Manual Traffic Census 
This involves the man11nl cot1nting of vehicle in both directions, which are 
those coming into the town anJ those going out of the town. Herc vehicles are 
classified according to the carrying capacity and the number of axle of the 
vehicles. There is a specially formulated form (form Al) by the traffic unit of 
the federal ministry of works that is U!>ed to record the counted vehicles. The 
form has the foll ow ing vital inform:ltion which will enable enumerators to fill 
them accurately. The accuracy of the work is the most important 
consideration that will be able to provide the true data needed for design 
consideration. 

i. Location: This gives 1�he road number and also indicates where the 

ii. 

side is in relation to a town or village. 

Direction: in the case where traffic passing in both directions will be 

recorded in one sheet by the enumerator, then the words "form" and 

"fo" should he struck out and replaced with "both" as the forms is 

designed for one direct!onal flow.
. . 

iii. Day, Date and State: this informat10n is very necessary and should be 

provide appropriatelr. . . 
iv. 

v. 

Hour Ending: the forms hence been designed \"o cover a six hour 
period and "am" or "pm" should be added to identify what period of 

the day that the count i<; t:lking place_s . 
Classification: here the classificatton have been done mto the 

following order; . . . 
a. passengers cars including taxi� (carr

_
ymg maml� passengers) 

b. Pick-up and other small veh1cl�s, mclu�es pick-ups, vans, land 

rovers e.tc used mainly for carrying good.-. 
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c. Two axle commercial v 1 . 1 
with also 2 axle t• ' e He es capable of carrying 30 cwt or more 

1ppers. 
d. Buses, loaches and m 

13 seats. 
' umy wagon that is vehicles with more than 

e. Vehicle with mor th . 
1 

e an two <1xle tlus category include mainly 
1eavy c.ommercial vehicles, tankers, tippers, trailers e.t.c. 

f Recording· cate · ( ) · · ' gories a to (d) the first five categories should be 
recorded by a diag I . · . .ona st1 ove m one of the small squares as each 
velucle passes. Start at the top left hand sqm1re and work along to 
the e�d of the top line. After recording ten vehicles of the same 
('l�C :m�1cnse �t,Uw left hand encl of the second row. Category (e) 

01 ":-h1cl
.
es w1ln more th<1n two axle should be recorded by 

sho�mg m e::a:h squ:ire the number of axle possessed by the 
vehicle (e,g,3,4,5 P.t.c) after all ahs been done, totals of all the 
various categories are formed and analyzed by using any design 
method chosen. 

3.1.2 Portable Hand Counter 
This is a special equipment used to count the number of vehicles into plying 

the road . The counter 1s divided into four ( 4) having numbers that rotate as 
the knobs are pressed down tc • register a count. The four knob can be labeled 
according 1.0 the type of vehicles that needs to be counted. At the end of the 
days count the portable hand counter gives the total number of vehicles 

recorded by each of the fur divisions of compartments, this total of the various 
counts can then be analyzed. Here the count is fast but the tendency of 
miscounting types of vehicles designed for each compartment is very high 
which is mostly like to affect the accuracy of the counter. 
3.1.2 Moving Cm· Oh'>C!-.'Cr Method 
The moving car observer method of traffic stream movement has been 

developed to provide simult:meous measurement of stream variables like 

number of vehicles pJy;ng the m;id ;is at the time of conducting the count and 
also the space mean speed (n) :md finally, the str<':lm flow, that the number of 

veh icles per hour. This involves the use of a car and two observes noting 
vehicle moving in both directions. If "No" is number of vehicles overtaken the 

driver and "T" is the period of observation, then the observed flow is given by 

Q=�- (1) 
If ·N'pH is the number of vehicles overtaken by the driver and of distance 

travelled ot tlow, then 
K NP =--(2) L • 
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Where L =VT, V measuring the observ 
NO:: QT and from (2) 

ers speed from equation (1) 

NP= KTV 

The relative cunt= No NP= N 
N=QT-KTV 

N -= Q-KV - (3) T 
equation 3 is the basic equation for movino c . . 
the stream variable v and Qt N 

b 31 observer method whtck relates 
o T and I< that can be m d l t t h' I 

when the car is travelling 'ti 1 .. 
' easurc JY es ve 1c es 

NW 
Wt 1 t 1c traffic stream then equation 3 become 

-==Q-KVW-(4) Tw 
and then the test car is moving "against" the travelling vehicle the equation (3( 
become 
Na 
T

a == Q - KV A - (5) 
Th f Q 

N" NW ere ore = - + - - (6) ra Tw 
This method is expensive and also cannot really capture the desired traffic 
volume at peak periods. 
3.1.4 Automatic Traffic Co•m!cr 
This consist of a computer Oa1ltop), the traffic counter unit, metal box, 6mm 
rubber-hose and concrete nails. Then the metal box is fixed to a flat concrete 
base (slab). The traffic counter is kept inside the box with a special provision 
for its sitting the 6mm rubber-hose in laid across the entire length of the 
carriage v.'ay and fastened into the ground by the concrete nails, with special 
designed hooks for proper an.:horage. The rubber is connected to the traffic 
counter v.•hich runs on special recltargeable dry cells. When activated the 
counter counts any vehicle fliat pases over the 6mm rubber-hose. Then 
vehicle pass over the rubber-hose it does not distinguishes the various 
categories of vehicles as may be required. The count is just wholesome of all 

vehicles, which is a very serious disadvantage for purpose, though the count is 

very accurate and precise. The results are retrieved by using laptop computer 

to clown load the result from the traffic counter. The computer can now tell 

what number of vehicles that have passed within an hour, day, month and 

year. With these results avercige daily traffic ADT and annual average daily 

traffic AADT can be calculated. For the purposP of this project, this method is 

very expensive and the various categories of vehicles cannot be differentiated 

from the total traffic count. 
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From the four methods mention d b · 0 
best suits the id . . 

e 
. 

rte Y above, the manual classified traffic 
census 

th - d 
enttfymg which project and has the advantage of havoc 

Or damage e roa s. It i·s "lso h . " very c cap compared to the other three 
meth�ds, th� only disadvantage is that it hectic and slow and might be 
associated Wlth shght human errors here and there especially during counting 
using the tally m<ix. 
3.Z Methodology 

The resear�h �eth�dology that will be employed to determine the axle and 
wheel loadmg m this road section ofYol-Mubi road and to analyze t·he result 
to see how these can affect the road section positively or negatively. The 
method that should be adopted is the classified manual traffic census. The 
reasons for the preference of this method have also been mentioned earlier. 
The traffic count was concluded seven (7) days from 7am to 6am. This is to 
give the true picture of the nature of traffic and the see why some certain 
period of the nature of traffic and see why some certain period generated 
more traffic th;m other. Here also peak periods can be noticed in the case, two 

enumerators where used, one for counting vehicles "to" and the other for 
counting vehicles "from" tht: counting is done for reduced by putting a 
designed stroke in one of the small square as each vehicles passes. This was 
started from the top left hand squilre and along to the end of the top line crow. 
After recording ten (10) vehicles of the same type (categor;) then counting 
commences again from the left hand and of the second row, then to the 

subsequent rov.'s. At the end of the week along exercise the results gotten 

from the classified manual traffic count can be summarized into the format 

shown below and also a copy of the format attached for clarity. 
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Classified Traffic Census Location J State Direction From _ To J ----:-:------, �\Cr Day Date Hour ending 

Car and taxi axle 
Mini buses and 
picl<-UP axle 

Bu;s/Watch�s2 -·
axle 
Tippers�� 

·-- �-- t - 1 -- · -•- - •-- 1-1-

... 

� 

lorries 2 axle 
Semi 
tanker/trailer 3 

+--1-+-1--t--l-l-J--l-J-1-1-+--l-l-+--t---+--t--< 

axle 
More than 3 1--f--f--+- I I I I I 
axle 

After collecting the results, the1 e are v<1rious methods of analyzing the result, 
some of these methods are; 

1. calculating the damage under axle load limits 
2. calculating the damage under gross load limits 
�· calculating the damage under legal load limits 
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CHAPTER FOUR 
he analysis is carried out in tabular form in table below for result. 
ABLE 1 
� 0 Analysis and Result 

!RECTION or FLOW� f-SUNDAY 16-08-2015 

I 

DIRECT CAR MINI TIPE 
ION OF S & OUSES RS & 

TIM I rLOw TAXI & wm E TAX PICKIN ES 2-
CE r.s AXIS 

TAY.f.E {00) 

BUSES/COA C!IES 2-
AXLE [OOJ 

TANK MORETll TOTAL TOTA 
ERS & EM 3- VElllCLE L 
TllAIL AXLE E.G IN EACll VEHI 
ERS 5-AXl.E OIRECTIO CLE 
3- [00] N PEil 
AXLE HOR 
fOOl ·+-+ 

�A

f.[

=------1

1
i6 15 __ 2 l5 __ 2 4 lll4- 250 ...!::..___jJ:O� '.J _1_ 21 '. 5 145 ----1 

1-1 \ _2 __ }� 4. 15 6 7 0 9 

I _, 
151 6 :, 16 5 (l 91 I 'lll __ 2 __ 6 -- 20 

6 9 141 --1
23
2 

;,;- 4 n 11 1 12 97 
62 
4-1 

12 
16 � l�r---r+=1 �� I ��9 I ::: I 

213 I ll 5 25 
1ss I 7 2 14 2 12 

71 
192 414 

� 166 fl 1 -�-- 1 J 5 222 
' ,_· 113 ') 0 21 3 6 152 � 

__ c.!21 12 }___ 31 ·� 0 177 
I (- 1711 11 ,_}____ 33 2 9 -- 236 I 534 

+ 210 15 2 51 3 11 I 298 
... I.... 230 rn i 4s 5 20 319 608 

+ rn1 21 o 

62
 

1 

10
 

20
9 

I 
·•· , - 256 zr, i ·- �-- n 1s 3�5 I 612 

--l---__ :__ 
.. 107 ::!I -- 3 3S _9 __ 1?:__ _277 I 

- 310 42 5 40 2 7 406 -------I 

1 210 51 n r-3- w--- 349 I 758 

� 

� 
1776 
... 
1688 

321 45 

312 I 51 4 14 198 46 
+-- +--
220 so 

13 I 35 

16 61 
---

� � 
275 30 ..... <--

�00 144 

·-2--n1 4
3

7 
15 1 10 I 455 I 092 

1�4 I 4994 
131 

13 

...... ,� 



TAHLE 2 
MONDAY 10-08-2015 Al\INUAL CLASSIFIED TRAFFIC CENSUS IN 

yoLA ALONG YOLA -Mum ROAD IN ADAMAWA STATE 

TIME 

OIREC 
TION 
OF 
f-LOW 

CAR MINI- TIPP!TTirnSES/COAC TANKE s & nusus RS & llES 2-AXLE RS & TAX ES & LORIE (0,0) TllAlK 1 1- PICK- S 2- !'RS 3-AXL UPS 1- AXU. /\XI.ES 

MORETll 
l\N 3-
AXLES E.G 5-
/\XI.ES 

TOTAL TOTA 
VElllCL I, 
E IN VEMIC 
EACH LE 
DlltECTJ PER E -��L'L_\J!� l _iOOOl L---+:l;---1-2)1 3 1 4 S 6 I ·-----

- 3'5 " r " o p I • BAM 

J.00000 ON 
- 8 

HOUR 9 
9AM 

lOAM 

llAM 

12AM 

_20 __ , 2-.-- 211 14 - -:�· n 6 1 I •· -
686 

.__ . ·--- --
'] rJG1 ·-=-.- -- :143 15 HJ 1 2  �· _j - _--- 2:�7 9- ·- u--·- ·· ') fl 10 II '" -I mn I _<-___ -- - �  . - · 7 6 774 -+ H. 14 

.__ 
-+ - --+ 
.__ R 

-+ 140 12 

9 
1 2  

7 
15 
•v 

R I 5 I 11 
+-2----l s 1 4  1-·-l 2 , .  4 

7 I 4 3 

lPM I:: 270 9 l3 
4 

.C-

h-

-J
1 

-
-+ 

2PM I.-
16!; 
280 -

-> 1 71 

3PM I .- 2 1 5  

-
-+ 

4PM 
I ._  

HO 
237 

-
-+ 190 

iAM I._ 3 1 0  

-
-+ 299 

5 7 
7 6 
9 4 

-3-- 5 

5 2 
6 

-9 -� -7-- 3 

12 5 

3 
O I 3 I 5 9 1 1  I 2 

6 4 2 

0 3 3 16 9 I I 1---� 9 6-- 1 3 1 3  I s32 
3 

1 1 3  1-9--r-s 
219 

347 685 
330 

� I  

6P111 I �  
- - -,-

6

-- -1 7 ---i---1 
' 9 

' 415 
--

I 

1
36
1 1�

1-1
-

11
s 

I 11 
1

6 

-
-+ 131

4 

I 14 r 12 7 "7z--\ 4 1 363 1
778 
6116 

14 



'ABLE 3 
DIRECT I C'.A 
IONOF RS 
FLOW & 

TA 

XI 
M I 1 1-

AXI. E 

7-07-2015 TUESDAY 
MINI TIPPE rUS>SJCOAC - R &  HESZ-BUS LORIE AXI.E(OO) ES & S 2-
PICK AXLE( 
UPS 00) 
1-

TA NEER 
S &  

TRAILE 
RS 3 -

AXLES(O 
00) 

AXL E 
y-3 4. 5 6 �M I � 329 42 4 7 4 1-- · 290 22 1 1  s 2 _ .... __ rzi- 5--- 4 •AM I � 302 10 

_ .... __ 240 1 1  1 5  3 3 
lOA · I �  290 15 7 0 2 

f..'. 171l 7 12 9 1 . 
� 232 14 21 22 12 

+- 177 12 9 9 1 

�p 1� 210 17 0 11 6 

+- 155 11  ,. 6 7 

9 ll'M [:!___ 212 3 7 7 

10 9 5 4 +- 146 
i2PM I > 278 2 3 5 9 

+- 166 4 1 6 s 

i3PM I� 201 7 1) 3 7 

211 0 10 2 5 

·PM �--- 290 I� 9 10 1 4  

9 
222 6 2 s ... 

PM I +- 313 11 5 
-

l9 16 

10 
0 +�-- CJ 255 H 3 22 

-
2 '16 1 1  

15 

MOORETll TOTAL TOTA 

AN 3 AXLE VElllCL L 
E.G 5 E IN VEHIC 
AXLES DIRECT! LE 
(00000) ON PER 

HOUR 

7 IJ r 9 
10 396 I 738 

4 342 
6 341J I 630 

10 21l2 
6 336 I 551 

[i 215 
4. 305 I 545 

fl 240 I 
5 2 51 I 444 
1 107 

3 24-1 I 421 
6 lllO 
3 300 I 407 
2 107 

1 310 I 552 

6 242 

7 34-7 16oo 
9 253 

1 0  374 I 672 

12 290 

9 393 I 672 

ll 308 

6H I 701 



TABLE 4 
omEcr10 I CAR 
NOF FLOW S &  

TAXI 
1-

!IM I I AXL 
ES 

1 2 
--+ 445 

OAM·I <- 298 
--+ 390 

9AM \ <- 295 
--+ 390 

��A I <----= 165 
---> 225 �lA I<- 120 

--> 177 
12" I <- 98 
m i tpm I -� 210 

<- 115 
2pm 1--> 265 

<- 117 
1pm 1--+ 271 

<-- 125 
•pm 1--+ 2'J9 

<-- 260 

5pm j --+ 350 
t- 310 

WEDNESDAY 
MIN 
I-& 

PIC 
I< 
UPS 
1-
AXL 
E 
3 
12 
1 7  
16 
7 

rn 
15-
-
� 1 3  

1 0  
1 2  
17 
14 
4. 
12 
5 
1 1  
7 
15 
1 0  

2 2  

T!PF I llUSES/COAC 
RS& IIES 2-1'.0RI I AXLES(O.O) 1,s 2-

I 

AXLE 
s I 
(0,0) I 
4 5 5 12 
9 1 4  

-5-- 13 
6 

C) 

26 9 
17 1 1

5 
2 5  20 
21 1 10 
11 W=== 
7 ') 

I 
4 11 
3 0 
11 1 4 
3 4 
14 2 
5 t 3  
17 10 
9 6 

21 H 
19 1 5  

: 

12-0!l-2015 
TANKE MO RETH TOTAL 
RS& AN 3 VEHICLE 
TRAILE AXLES IN EACH 
RS 3- E.G 5- DIRECT I 
AXLES AXLES ON 
(0,0,0) (00000) 

6 7 0 
4 ll 486 
1 6  5 359 
J 

___ _ 
1
_

0 
__ 4.35 

9 7 333 
6 1 1  460 
4 7 223 

-----10 10 306 
9 6 107 
9 5 23() 
12 3 141 

11 6 259 
6 4 150 
7 7 2911 
4 3 145 
5 8 305 
2 4 150 
12 7 352 
4 5 299 

17 9 4-21 
-------13 1 1  390 

6pm 
I 

-+ 
<-

365 16 i= 320 · -zs-
--

12 fl 457 

1 1  12 424 

16 

TOTAL 
VEHIC 
LE 
PER 
HOUR 

I �45 

I 761! 

I 603 

I 493 

I 371 

\ 409 

I 441 
I 455 

I 65 1  

I 011 

IR81 

I I 6!100 



Lr. 5 THURSDAY 13-0R-2015 DIRECTION OF FLOW +--f,\D ., . 
voLA TO MUDI 

Oirectio 
n offlow 

Nim
buses & 
picking 
s 1-axle 

Ti� 11 '2' 
-+ ::127 -

Ram <-- 232 
...:± 347 

9ant <-- 192 
!Pant t 

(-
Ham -+ 

155 

Tippe1=-[ nuses / l Tanker Moretho s & I ceache s & n 3-mde s 2- Trailers e.g 5 
3-axle axles 

f� JOOOOO] 
5 6 

16 
\ 3 1-t=r, �_: 9 4 4 fl 

-

'1-

-1 12 2 5 2 
� 3- I ll l :i  

32 I s 17 9 4 

Total 
vehicles 
in each 
directio 
11 
7 
4 
5 
1 

9 

-+ TO 

1 13 I 4 12 1
4 

1 6 14· I -!---- � 3 29 4 14 6 278 � 
15� 1 2 

i ll_ J_3 _ _ I 3 1 4  4 4 :--l l� l--2·6- I 3 13 
148 10 I 4· 3 3 

255 211 � 1 2 7 

210 12 I 4 4 6 

270 32 1 9
 

17 1 0  
no- 1(, ' 1 0 20 12 

� �16--� 13 
i '-

201 11 , 4 �o 11 

337 37 ! 11  �4 
292 �! (  1 211 7 

_, ___ , 

17 

2 
7 
!l 
<J 
6 
9 
fl 
7 
3 



� 

•abJe6 FRIDAY 14-08-2015 

� OIRECTIO CAR Mini- Tipper Buses/coach 
N or S &  buses s &. 

Tanker More Total Total I FLOW TAX & lories 
es 2-axle s &  than vehicle vehicl 

1 1- pickup 
(00) trailers 3-axle in each e per 

2-aXI<! I axle s 1- (00) 
3-axle e.g5- dircctio hour 

axle 
(000) axle n 

(00000 I 
1 2 '.1 4 

) 
5 6 7 {J 9 

l!am -+ 331 l<> 5 6 2 5 363 649 
+- 246 7 4 7 3 -') 2B1 

3 5 l  -+ 1 1  4 3 4 6 3M 629 \ 
ijam 199 1 ll 1------I-+- s 7 5 11 � ,_ -+ 210 21 6 0 9 12 267 472 

lioa +- 162 16 2 1 0  7 0 205 
hn I -> 277 36 7 12 ll 7 347 555 

lla +- 161 12 4 15 12 4 20B 
m 

-+ 241 33 9 13 9 5 315 564 

12p +- 1<>2 15 3 21 11 7 249 
m 260 

--
-> 12 5 6 4 3 255 435 

lpm +- 161 11 3 2 2 1 180 I I �-.- -C--------> 120 9 0 3 1 2 135 341 

- ---·-,_ ----·--
2pm +- 193 -5-- 0 1 1 1 206 

-+ 221 15 2 4 4 2 248 450 � 
' 202 3pm +- 166 19 1 9 3 4 I 

-+ 2H 20 7 11 9 11 229 567 I --

I 

'----
4pm 199 25 0 15 n 15 2613 

+-
� 12 10 399 765 

310 10 J.9 -+ I 
----- 14 21 366 

Spm +- 2(.0 37 12 22 
� 6pm 14 31 10 31 465 

-+ 340 39 'l15 

32 n 36 450 

+- 311 42 10 I------6542 I I '-- ·- I I 

j 18 



� 

SATURDAY 15-08-2015 
Oirection 
ofOOW 

Car.s & I Mini- ·;ippcr Duscs Tankers More Total taxi 1 - huses 1,, coaches & than 3- vehicle �'rlc & Jones 2-axle trailers axle in 

Total 

vehicle 

per 
hour 

pickups �-axle (00) 3-axles e.g 5- direction , 1 ___ ..!,:axle JQ_Ol_ ___ CQ..O.o 31x�s-
9 

_,__ 2 3 .; 5 6 7 0 _1_0 __ (,--- 10 3 6 372. 646 5 :: --- 1s--· 5-���1�0===
-

1-:2;;7,.;.4;-_T;;:w-1 
1--=-=--r-:1;-;0---1 -1-2 __ _ 6 ___ 11  :i �Q_ 630 

I-'- I ��r'. 
209 

---+-- --+-,-,,----1----
272 ��'-___ 1_.o __ _  o _a __ · 1--:c::=---1m----1 :n "! 16 3 9 277 · 1----11')2-\ 22 lO 22 5 

�\� n 18 7 +----1212-1-14-. -1i6 31 " 
---!2'191 :n --i-.:1--1 4� 4 

-1 
11'6'1

1

� l> 
__,2ollz1�-

'49--1-2-
21 

13 264-

ll 3<)3 
h;n 

,_O_n __ 
2M 

'1 316 
I 

s7o 

4 254 

3 253 1466 

-2- 213 1�\ 1s -yr:-\ 211 \: 
10 I ., 1<J z 199 -11-·-rw- 1426 I 

, I I \14 1  \
13
 

\
2
 

33 lZ 

21 

�ll 

179 

3 281 530 

\9 -1� \::� 
�

 

\ lO � 

n 7 319 

B 11.69 903 -:: 1�9-0 -� :: �-;-1-6 -14 . 3 9 

---+\-:-::-1 :: j�:-� �ts--� - r:.-::-::-�--1----I 
3 4 1  
298 

888 

6969 

1� 



,....... 

TIPPERS I BUSI 
& LORIES 2-AX 
2-AXLE 

:S/COACHES 
LE 

TANKERS MORETl-IAN 
&TRAILERS 3AXLE 5 
3-AXLES AXLES 

14-6�•0 I 96 =i 625 � 32 255 TOTAI.=4994 

MINI- TIPPER & RUSES/COACHES TANl<ERS MORETllAN 
JJUSES & LORRIES 2-AXLES & 3-AXLES 5-
PICKUPS 2-AXl.ES TRAILERS AXLES ·1-J\XLE 3-AXLES 217 ms 191 1-?__1 '16 I TOTAL-6116 

t!INI- T'.PPERS OUSES/COAC11 2 S  TANl<EltS MORETHM 
RUSES & & LORIES 2-AXLE 8, 3-AXl.E S-
PICKUPS 2-AXLES TRAILERS AXLE 

3-AXLE 1-AXLE 
5391 I 265 lSH 206 173 140 I TOTAL=6341 

WEDNESDAY 

'Cars & taxi 

1-axles 

Mini-buses 
&pickup� 
1-axles 

302 

Tippers & 
lories 2-

axles 

290 

Buses/conches I Tanlccrs & 
2-axles trailer 3-

axlos 

266 1111· 

More than 

3-axles 5-

axles 

1r.<� 

I- I I 1.-

RSDAY 

Mini-buses Tippers & 

pickups 1- Jones 2-
Bus 
2-aX! LT� ilers 3- 3-axles 5-

axles axles 

��""""� "'" fu'" 

- l'lf> 104 ' 
axle axles 

15224 45'.l 102 -� 
I -

20 

Total=61l01l 

Total=63ZO 



� 

·n10AV 
'Mini- Tippers & Buses/coaches Tankers & More Lhan pickups 1- lorries 2- 2-axles trailers 3- 3-axles 5-axles axles axles axles 452 127 268 156 222 J Total-6342 

·ars & taxl ·1 Mini-huses 

'.axle p1clmps 1 -
Tippers & 
lorries 2-

Buses/coaches 
2-axlcs Tankers& More than 

trailers 3- 3��xles 5-
axle axles _ .iJX l c_s ___ _E�, J 579 1._!l2 ,247 6'97 _1]._7 ___ 137 

TABLE 8 
TABLE OF DAlLY TRAFFIC FI.OW WITH AVEnAGI.: DAILY TRAFFIC 

FACTORS [ADT] 

IA.D.T I CARS & I MINI- TIPPEHS & BLJSES/f.OAC 

FACTOR TAXI 1- BUSES & LOlrnlES HES 2-J\XLE 
AXLE PICKUPS 2-AXLES 

1-AXLE 
-----·----- --- - - <----·-1.6 1.5 1.2 

SUNDAY I 364*1.2=41 
57 

MONDAY I 5207*1.2=6 
345 rE.�DAY 5391•1 .s�o 

08 --

L

�EDNESOA S6tn•l .5=4 
RlS 

TllllRSOAY r.2·1.�· 1.5�7 

336 
FlllDA\ 5117*1 .5=7 

0 1 1  

ISA11JROAY 524'/• l .5=7 
071 

13 
410•1.3=5 

44 
2l7*1 .3=2 

£13 
265*1.3=3 

-±-.---302*1.3=3 
93 
� S3*l.3::S 

O'J -
!52*1 3-5 

96'1.6=15 675*1.5=1013 

4 
10s•1.6=2 191 •1.5=287 
96 
158'1.6=2 206*1.5=309 
5 -
2CJ0*1.6='1 266' 15=399 
64 

1 02*1.6=1 29� *1 5=-141 

_i___-- ->---· 12'.'*1.6�2 Z 60'1.5= 44·7 

Oil . 
579' 1.3=7 

04 

- l!l� �lO�() 
s� 92 

-· ·  
:H95 Ul27 

21 

3942 

SMI 
TRAILER& 
SEMI 
1'AN KER2-
AXLE 
1.6 
02*1.6=13 

2 

121•1.6=1 
94 
173*1.6-2 

7 

1()4*1.6=2 
34, 

14(.*1.6=2 311 
156*1.6=2 
so 
121•1.6=2 
04 

1586 

MORE 
THAN 3-

AXLES 

1.6 

255*1.6=4 
OR 
96*1.6=15 

4 
140*1.6=2 

:i 
104*1.6=1 

67 

10 �·t.6=1 

67 

22Z*l.6=3 

56 

137*1.fi=2 

20 

I 1792 
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,�t1LE 9 

TABLE OF SUMMARY OF DAILY AND WEEKLY VEHICLE 

TOTAL DAILY ALLOWANCE OF FLOW OF VEHICLE 

Monday Tuesday Wednesday \ Thursd�y 

7559 9500 10216 9131 

TABLE 10 

TOT AL_ WEEKLY FLOW OF VEHICLE 

r & Taxil-
1le 

Mini Buses & 
picks up 1-
axle 

Tippers & 
Lorries 2 

lo
3s1
 

\ 3495 \ rn21 

nle 
Ruses/ 
Coaches 2-
axle 

3942 

22 

Friday 

9521 

Semi-Trailer 
& Semi 
Tankers 5-
axle 

15(!6 

Saturday 

10386 

More than 3-
axle 

1792 



·�tJLfl 11 
'fABLE OF AXLE AND WHEEL LOADS FOR VARIOUS VF.HICLES 

Type of "l • 1• o of axle N -
_ I vi>h1cle 

0 of Tonnage of 

Peugcot 504 1 
t es vehicl<>s 

[station 
4 Net 

wagonl 
Weight=1219kg 
Allowance to 
carry=B14kg 
Gross 
weight=2033kg 

- M " . b �- \ I Too"'go-2 To., 
I m1 uses J 4 N 

(Toyota Hiace . 
. \ w:�ght=l360kg 

Allowance to 
carry=900kg 
Gross 
weight=2,260kg 

l I 

1· I Tonna e=2.3Tons 

Mercedes 2 6 Net 

Benz 911 weight=BOOOkg 

(Tippers & Allowance to 

Lorries] , \ carry=lSOOOkg 
Gross 

t:- I -��� 
OAF lorry 

DAT Trailer 

10 

1----- 1 14 '� 

--

�___,__ ____ __ 
23 

weight=23,000kg 
Tonnage=23 
Tons 
Net 
weight=l 1,000kg 
Allowance to 
carry=25,000kg 
Gross 
weight=36,000 
Tonnage=41 
Tons 
Net 
weight=l6,000kg 
Allowance to 



� 

lveco trailer s 

TABELE 11 

18 

carry=30,000kg 
Gross 
weight=46,000kg 

Tonnage=46 
Tons 
Net 
wcight=l 9,000kg 
Allowance to 
carry=30,000kg 
Gross 
weight=49,000kg 
Tonnage=49 

__ , ,1_ T=-o_n-"--s __ 

TABLE OF ALLOWANCE /,UF. i.OJ\DING OF VEHICl.E 

Mini Buses \ Tipper & L,my 
& pick up 2-axle 

3495*9001<g 1827*15,000kg 

Buses& 
Coaches 2-axle 

3942*15,000kg 

Semi-trailers & 
Semi Tankers 
3-axle 
1586*25,000l<g 

More than 3-
axle 
1792*30,000kg 

314500kg 

I 

27405000lgi _ 5 9 130000k J 39,650000k[__ 537600001< 

3145.5 Tons 2740.5 Tons 5913.0 Tons l 3965.0 Tons 5376.0 Tons 

AVERAGE LOADING 

. -4J262500kg 3%:..oTons 5376.0 Tons 

F"" ' vii> I 4:1Z� 

TOTAL AXt.E ALLOWANCE ::- 15875.7TONS 

24 



. --

J.AllLlill 
IAJ!-LE OF WHEEL WADING [GUOSS WF.IGHT) OF VEHICLES 

taxis 4 Mini Buses 
& pick up 4 
wheel 

Tippers & Lorries 6 
wheels 

3495•9ookg 1 1021•1s.oook 
g 

Buse & 
Coaches 6 
whees 
3942*15,000k 
g 

Semi-Trailers 
& Semi 
Tankers 10 
wheels 
1506*25,000k 
g 

Vehicles with 
14 and above 
wheels 

1792*300001< 
g 

3H5500kg I 27405 000kg sn300001cg I 1%soooo1cg 53760000kg 

3145.5 Tons I 2740.5 Tons 5913.0Tons 

AVERAGE LOADING 
43267500k 
g 
4326.7 Tons 

'AL WHEEL LOAD =13,946.3 Tons 

3965.0 Tons 5376.0 Tons 

5376.0 Tons 

3965.0 Tons I 5376.0 Tons 

"20RESULTS 
A. The total axle load from the week is 15875.7 Tons from the whole year, 

·the total axle loading on the road will be multiply by 52 weeks that is 

15875.7 
* 

52 
B.25536.4 Tons annually. 

B. The total wheel with load that pi\ Pd the road during the period of the 

census. To get the annual wheel load will multiply by 52 weeks that is 

25 





v. Weigh bridges should be built all over the country so that 
approved axle and wheel loads are exceeded. Severe penalties 

should paid by every drivers. 

VI. Government should seriously encourage private initiative in the 

construction and maintenance of roads as their contribution for 

national growth and development. 

VI\. National union of Road Transportation Workers [NURTW] should 

be educated of the d,mgers and damage caused by over loading of 

people and goods. 
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