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The Vikings



River routes from St Petersburg

117 km Ladoga Canal, opened 1730

St Petersburg



Russia’s first railway 
St Petersburg to Tsarskoe Selo

Opened: 30th October 1837
Length: 27 km
Gauge: 1829 mm (6 foot)

As suggested to Tsar 
Nicholas I by Austrian 
engineer Franz Anton 
von Gerstner



Russia’s first useful railway 
St Petersburg to Moscow – Nikolaev Railway

Opened: 1st November 1851
Construction: 8 years; 50,000 serfs, thousands died
Length: 644 km - then world’s longest double track railway 
Gauge: 1524 mm (5 foot)



Nikolaev Railway Swamps and wetlands - 165 km

Earthworks - 127 million cubic yards

190 bridges, ten over 100 metres long



George Washington Whistler (1800 – 1849)
A question of gauge
1819 Graduated West Point, US Army
1835 Chief Engineer, Locks and Canals, 

Lowell, Massachusetts
1840 Chief Engineer, Western Railroad, 

Massachusetts
1842 Consultant Engineer, Moscow to St 

Petersburg Railway

5 foot gauge 
railways in 
South Eastern 
United States



A question of gauge

• Original Russian gauge was 5 foot (1524 mm)
• In 1970 USSR changed its gauge to 1520mm
• Finland retained 1524mm
• 227,000 km of Russian gauge worldwide, 720,000 km of standard gauge

1520 mm Russian gauge 

1435 mm Standard gauge 

1676 mm Indian gauge 

Change of Gauge



Bogie change shed at Brest on Polish - Belarus border

• Passengers stay in coaches
• Train is split into separate coaches and lifted to swap 

different gauge bogies 
• It takes an hour to change the bogies of a nine-coach train 

Bogies changed on 
mid-gauge track

Standard gauge bogie –
wheel rim on rail head

Russian gauge bogie –
flange against rail head



1854 – The Crimean War

• At the time Britain’s railway network was 12,500 km, 
Russia’s was 1,000 km

• During the war Britain built a 10 km Russian railway 



1854 – The Crimean War

• 26,000 Besieging troops wintered 
on plateau with few supplies

• Ships with railway materials left  
Britain in December to arrive in 
Crimea in February

• Railway completed in March, then 
carried 240 tons a day

• 47,000 shells fired during 10 day 
bombardment in April



The Railway Boom

Railway building funded by:
• Sale of Alaska
• Sale of Nikolaev Railway
• French loans

1870 – 11,500 km 1913 – 70,500km1890 – 28,400 km

Generally built as 
“Pioneer Railways”



Building the Trans-Siberian

• Promoted by Tsar Alexander III to unify Russia
• 9,235 km over seven time zones
• Started in 1891, completed 1904
• At its peak 89,000 construction workers with only (!) 2% fatalities
• Initially via China, Japan converted this line to standard gauge in 1930s
• Amur River line avoiding China completed in 1916 but 700 miles longer

Trans Siberian
Trans Manchurian
Amur River line



• Initially poor construction standard, with early 
trains typically derailed twice per journey

• Final section, Circum–Baikal opened 1904 prior 
to then Newcastle built train ferry was used

• Double tracked by 1941, a 7km single track 
tunnel under Amur river 

• Electrification started in 1930s at 3000V DC, 
from 1960s at 25kV AC

• Crosses 16 large rivers, largest 2km wide
• Highest point 1040 metres above sea level

Building the Trans-Siberian



Sometimes the ice was just too thick for the icebreakers

1903 - before completion of Circum-Baikal



1913



"Railways have become an instrument 
of war without which great modern 
armies are not able to assemble or 
move forward. Today you no longer ask 
how many battalions your enemy has 
but how many railway lines". 

Count Alfred von Schlieffen 1906

World War 1



World War 1
• On 31st July 1914 Russia implements 

highly detailed mobilisation plans that 
took years to develop. Almost all 
normal traffic ceases near the front

• Big changes to normal traffic flows
• 7,164 km new railways built during war
• Shortages, partly due to deterioration 

of rail network as war progressed, led 
to abdication of Tsar and eventual 
revolution

April 1917 - a train carries 
Germany’s war winning 
weapon against Russia

• Lenin returns from Switzerland 
to Russia in a sealed railway 
coach through Germany. 

• Bolsheviks then seize control 
and sue for peace with 
Germany. 



Civil War   1918-1923

Armoured train in Siberia

• Bolsheviks not in full control when they 
took power, large areas controlled by 
‘White Army’

• Red Army had advantage of centre 
ground and could easily move troops 
where they were required

• Extensive use of armoured trains, 
especially along Trans-Siberian

• Grain & coal shipments a tenth of 1913 
• 12% of railway bridges destroyed
• 12,000 locomotives unserviceable
• 2,000 km line wrecked
• Ten years for economy to recover

Aftermath



Five year plans
Hard on the railways
• Stalin’s priority was rapid industrialisation, 

railways just had to cope.
• 1934 – 7,000 locos damaged in accidents 

caused by overloaded trains on poor track
• Yet Party passed resolution condemning 

saboteurs who caused accidents
• The great purge 1936-38 - 1.5 million 

arrested and 682,000 executed, Railway 
staff and military suffered most

Technical developments

1924 - World’s first functional diesel –
1,000 hp, 180 tons

1932 - First main line electrification at 
3,000 KV DC



The Great Patriotic War
• 40% route mileage lost after German 

invasion - 700 km in two months
• Hundreds of trains running a few 

hundred metres apart evacuated 
2,500 factories to Siberia

• During Leningrad siege, railway built 
over frozen Lake Ladoga using rails 
from newly-opened line in Siberia

• For Moscow counter-offensive, 18 
divisions & 1,700 tanks brought by 
train from Siberia 

• Kursk tank battle required 14,410 
trains

• Big effort to repair lines wrecked by 
retreating Germans

• Beyond Soviet Union, lines 
converted to Russian gauge Schwellenpflug – Sleeper plough



The Great Patriotic War

• By end of war, an estimated 27 million Soviet dead 
and a quarter of capital infrastructure lost 

• Reconstruction giving priority to heavy industry to 
the detriment of agriculture and consumer goods. 

• Machinery and raw materials taken from Soviet-
occupied Eastern Europe

• Recovery used labour of an estimated four million 
POWs taken by the Russians.  

• By 1947 industrial production at pre-war levels
• After the Russian Civil War it took around ten years 

for production to reach pre-war levels. 



Built by Gulag prisoners

(BAM)



Soviet electrification
• 1,865 km electrified before WW2
• 24,900 km electrified by 1965, mainly at 3,000 V DC
• After 1959 almost all new lines electrified at 25,000 V AC
• Tran-Siberian electrification completed in 2002, 24% is 3,000 V DC, 

different voltage locos changed at three locations by switched catenary
• By 1987:  27,300 km at 3,000 V DC; 24,400 km at 25,000 V AC 

VL22m – 2,400 kW
3,000 V DC
Introduced 1948
940 built

VL10 – 4,600 kW (2 unit)
3,000 V DC
Introduced 1961
2,900 built

VL60 – 4,650 kW
25,000 V AC
Introduced 1962
1,800 built



Soviet diesel locomotives

TE3 – 2,944 kW (2 unit)
Introduced 1963
6,808 built

2TE10 – 4,416 kW (2 unit) 
Introduced 1981
3,460 built as 2,3 or 4 unit locos

Brush – Kestrel Prototype
2,983 kW – Too heavy for BR
Sold to USSR in 1971

TEP70 – 2,964 kW
Introduced 1973, based on Kestrel
650 built



Completing the BAM
1960s China Soviet denounces Soviet communists as 

“revisionist traitors”; increasing awareness of 
valuable mineral resources in BAM region

1974 Leonid Brezhnev announces BAM will be completed 
“with clean hands” and calls for volunteers to “build 
the construction project of the century”

1984   Track laying completed but not line not fully 
operational until 1989



• 4324 km long
• Seven mountain ranges
• Single track except Tayshet to Lena 
• 25kv AC electrification between 

Tayshet and Taksimo
• 40 % on Permafrost

• 10 tunnels totalling 35 km
• 4,200 bridges, including 11 large 

rivers with a 1.4 km bridge over 
Amur River

• Maximum altitude 1,300 metres
• Estimated cost 1% Russia’s GDP

Completing the BAM



Severomuysky Tunnel

• 15.3 km long, Russia’s longest mainline railway tunnel 
• Work started 1975, tunnel opened in 2003
• Single track with portal doors to control climate
• Service / drainage tunnel with complex system of 

drainage shafts
• In earthquake zone with four major tectonic faults
• Double-layer tunnel lining as a seismic precaution
• During construction, tunnel flooded by high pressure 

water from underground lake requiring tunnel face to 
be sealed with liquid nitrogen

Due to delays in tunnel construction 

two by-pass lines were built
Opened Length

Max 

Gradient

1983 25 km 1 in 25
Passenger trains 

not allowed

1989 54 km 1 in 50
Still in use to 

maximise traffic



Break up of Soviet Union
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2003 – Russian Railways (RZD)
RZD (Rossiyskie Zheleznye Dorogi) takes over management of Russian 
rail network from  Ministry of Railways on 1.10.03

• A reform to introduce competition, attract 
private investment, improve quality and 
reduce costs

• RZD sets up subsidiary business units, some 
to be sold

• Three main freight subsidiaries: Freight One 
(sold); TransContainer (RZD has 51%) and 
Federal Freight (RZD owned). 

• No passenger privatisation
• RZD owns infrastructure and locomotives



2008 – Rail Transport Strategy to 2030

20,000 km new lines      Upgrades for international freight corridors                          
9,500 km upgraded 200 km/hr;      1,600 km higher speed upgrades (250 km/hr)

Based on 5% annual increase in GDP  



BAM finally lives up to its promise
£2.5 billion BAM investment up to 2017 to double train paths and 
allow heavier trains up to 7,000 tonnes includes:

• New 3.9 km Kuznetsovsky tunnel 
with 20 km deviation opens in 2013

• Additional 462 km of double track 
and 45 passing loops

• Second bore for 6.8 km Baikal 
(Daban) tunnel

• Power supply enhancement
• Training and housing



Strategy to 2030 – Rolling Stock

Siemens
Sapsan

Lastochka

2ES5

EP20

23,397 Locos, 996,000 wagons, 29,558 coaches and 24,450 EMU cars

Alstom / TMH

250 km/hr
Moscow to
St Petersburg 

1,500 cars
190 built in 
Germany 
remainder 
in Russia

8,400 kW freight loco, 200 ordered

200 km/hr 
dual voltage 
7,200 kW
passenger 
loco, 200 
ordered



Development of High Speed Rail plans

2008 Strategy

Current • £200 million design contract let to Chinese 
consortium in June 2015 – no European bids

• 2021 completion date announced in 2016



Moscow to Beijing in 33 hours by 2030 ?

Moscow -

Kazan

Kazan -

Yekaterinburg

Yekaterinburg 

- Astana

Astana -

Urumqi

Urumqi -

Beijing

Total

Distance, km 770 767 1328 1734 3170 7769

Current time 12.5 13.9 23.5 31.5 49 130.4

HSR time 3.5 3.5 8.3 6.2 11.3 32.8

• October 2014 – Russia and China sign strategic high speed 
rail partnership agreement

• This includes development of a 7,769 km high speed rail 
corridor between Moscow and Beijing

• In 15 years China has built 17,000 km of high speed lines 



Beyond 2030 ? 2008 Strategy

New lines after 2030

London to New York via Trans Siberian



“In the 1960s the USSR is one of 

that diminishing number of 

countries where railways are 

still considered to be part of the 

future. 

This flavour towards a 19th

century mode of transport may 

today seem retrograde. But 

tomorrow it may not”

A lesson from the USSR

J. N. Westwood - 1964



More information at: 
http://shirresrailarticles.com/history-of-russian-railways




