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ABSTRACT 

At the moment, the Railway system in Nigeria is generally unreliable and inefficient. For 

instance, the journey time on Kaduna to Zaria rail link of 84 km takes 2 hours 15 minutes 

compared to 45 minutes by road. The problem is due largely to line related infrastructures and 

geometrical limitations of the route. Specific instances of speed restrictions are identified, 

analysed and redesigned as appropriate. A short term plan which is not capital intensive is 

formulated to increase speed on the line to a maximum of 110 km/h. 

From data collected on operational characteristics with respect to existing system and 

design guidelines from standard texts coupled with direct observations through site surveys and 

experiment, the following factors were examined:-

-Stress on both tangent and curved track due to static and dynamic 

loads. 

-Cant deficiency, superelevation and length of transition for curves 

-Curve realignment and easement of curves. 

Data analysis, showed that all curves having curvature higher than 3 degree and which 

constitute 13 percent length of the section, cannot permit speed higher than 100 km/h even when 

the track structure was confirmed okay for 100 km/h. Rail section wormout on the rail head 

beyond 10 percent does not permit speed higher than 90 km/h. Track turnout is another 

hinderance to speed with permissible speed of 60 km/h only. Suitable designs and proposals that 

effectively eliminate the identified constraints are given. 

Specific recommendations to achieve the set objectives were fashioned out in a 

coordinated perspective planning by considering 15 years long term plan, phased out in a three 

short term plan of 5 years each. Under each phase, a set of tasks to be performed such as :-

safety installation improvement at level crossing and good riding quality, Signalling/Interlocking 

improvement. Track layout and structural improvement- by completely realigning sharp curves 

having total length of 10.12 km, rolling stock and traffic movement improvement; are judiciously 

implemented. 
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If the recommendations of this research are undertaken, the Railway will spend only 

about ten million, nine hundred and twenty-six thousand and thirty-six naira (N 10,926,036:00) 

for the execution, and the savings likely to acrue is ten million three hundred and forty-six 

thousand six hundred and ninety-eight naira, eighty kobo( N 10, 346,698:80) per annum. 
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Table 4.3. Description of Bridges along the Zaria -Kadina Rail Line. 

Item 

1. 
2. 
3. 
4. 
5. 
6 

7. 
B. 
9. 

10. 

11. 
12 
13. 

Characteristics 

Section 
Bridge No. 
Name of River 
Location (km) 
Number of spans 
Length 

Overall length(m) 
No. of sleepers 
Description of 
piers and 
abutment 

Rail levels(m) 
above sea level 
Stream bed level(m) 
Design speed(km/h) 
Speed restriction 
(km/h 

Source. NRC Bridge Register. 

Station Codes: 

KDJ 

KDN 

RCN 

BYO 

DB 

SYI 

ZRX 

= Kaduna Junction 

= Kaduna North 

= Riga Chukun 

= Barin Yaro 

= Dumbi 

= Sayi 

= Zaria 

1 

KDJ-KDN 
96 

Kaduna 

2 

RCN-BYO 
97 

Quoro 
903 + 13poles 924 + 5 poles 

8 
3 x 30m(D) 
2x16.5m(A) 
2x12m(A) 
1x9m(A) 

156 
292 

Concrete piers 
and abutments 
founded on rock 

49.41 
48.13 

100 

3 
3x12(A) 

36 
69 

Concrete piers 
and abutment 
founded on rock 

51.58 
59.81 

100 

60 

3 

DB-SYI 
98 

Sayi 
973 + 3poles 

3 
2x9m(A) 

1x16.5m(A) 

24.5 
64 

Concrete abut­
ment and piers 

. All spans 
strengthened 

. 
-

100 

60 

4 

SYI-ZRX 
99 

Kubani 
984+ 5poles 

4 
4x12m (A) 

48 
88 

Concrete. 
abutment 
and piers 

53.30 
-

100 

80 

*3 






































































































































































































