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DESCRIPTION 
' 

CONDITION CHECK ON E CHECK ONE 

ZORIGINAL SITE 

-MOVED DATE 

DESCRIBE THE PRESENT A N D  ORIGINAL (IF KNOWN)  PHYSICAL APPEARANCE 

The Baltimore and Ohio Railroad, now p a r t  of the  Chessie System, 
crosses  t h e  Potomac River and t h e  Chesapeake and Ohio Canal between 
Harpers Ferry, W e s t  Virginia,  and Maryland Heights i n  Washington 
County, Maryland. The crossing is i n  an east-west d i rec t ion ,  On 
t h e  Maryland s ide  of t h e  r i v e r  t h e  land rises abruptly t o  form t h e .  
southern end of Elk Ridge, known as  Maryland Heights. A s  a r e s u l t  
of t h e  land formation, a tunnel takes t h e  r a i l road  through t h e  
southern t i p  of Maryland Heights. 

Although t h e  B&O Railroad crossed t h e  Potomac a t  this loca t ion  as  - 
e a r l y  as 1836, what remains at present a r e  t h e  two most recent r a i l - .  
road bridges,  s t i l l  i n  use, and ru ins  of t h e  p ie r s  of two e a r l i e r  . . 
bridges which shared the same alignment. The two ex i s t ing  br idges  : - 
converge on the Maryland s i d e  of the  r i v e r  a t  the  western end of . -. 

f .. - I I ' . . . . .  
' t h e  tunnel;  ' :. - - - - .  

- .  
The most recent and northernmost bridge was b u i l t  i n  1930-1931. It 
is a deck plate-girder span which now c a r r i e s  the  B&O main l i n e .  
The construction of this bridge was p a r t  of a new alignment which 
reduced sharp curves associated with the  r i v e r  and canal  crossing.  
As p a r t  of t h i s  improvement pro jec t ,  t he  tunnel was given i ts  present 
b e l l  mouth of reinforced concrete t o  accommodate the new alignment. 

J u s t  south of the 1931 bridge is a s t ee l - t russ  and plate-girder  bridge 
completed i n  1894. According t o  W i l l i a m  L e e  Sisson, who'planned the r.- 
bridge and approach alignments, wr i t ing  i n  1894: "The r i v e r  bridge --  
cons i s t s  of four deck spans of 85 f e e t  6 inches, three through spans 
of 140 f e e t ,  one dedk span of 100 f e e t ,  and one half-through span of 
34 f e e t  6 inches, making a t o t a l  length of 896 f e e t  6-inches.  The 
p i e r s  of t h e  bridge; Qigh t  i n  number, a r e  s e t  a t  an angle of 73O 4 5 '  
with t h e  (bridge) center  l i n e  and a r e  6x7 f e e t  on top and from 34 t o  
36 f e e t  high ahove nea t  l i n e ,  and a r e  located d i r e c t l y  opposite and 
on a l i n e  with, the  p i e r s  of t h e  o l d  bridge, so as t o  obs t ruc t  the  
waterway as  l i t t l e  as possible ,  and a re  on a grade of 0 .3%, the coping 
of them being level.  They a r e  b u i l t  of Gettysburg grani te  and a r e  
founded on s o l i d  rock. "1 The bridge is  f u r t h e r  described a s  having 
through spans of s ingle- intersect ion Prat-trusses,  with deck spans 
of p l a t e  girders.  The w e s t  end of t h e  bridge branches i n t o  a "Y" 
a t  t h e  junction of t h e  main l i n e  and the  Valley (Winchester) Branch 
of the B&O Railroad, 

f 

- l w i l l i a m  Lee Sisson, "Harpers Ferry ~mprovement;" ~ m e r i c &  
Society of C i v i l  Enqineers Transactions, Vol. 32 ,- 1894 - 

> L 
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DESCRIPTION (continued) 

A t  t h e  t ime t h i s  b r i d g e  was b u i l t ,  t h e  t u n n e l  was cons t ruc ted  t o  
e l i m i n a t e  a sha rp  curve between t h e  C&O Canal and t h e  f o o t  o f  
Maryland Heights. The double- t rack tunne l  i s  812 f e e t  long and 
beg ins  103 f e e t  from t h e  e a s t  end o f  t h e  br idge .  I ts  p o r t a l s  
were o f  b r i c k ,  

- ' a -  -,-- - - .  - ." . "  .- : -. - - 
Immediately south  o f  t h e  1894 steel  t r u s s  b r i d g e ,  a t  t h e  junc t ion  o f  
t h e  Shenandoah and Potomac Rivers ,  are r u i n s  o f  t h e  abutments and 
p i e r s  of  two e a r l i e r  r a i l r o a d  b r i d g e s  which shared  t h e  same a l i g n -  
ment. The more r e c e n t  o f  t h e s e  two b r i d g e s  w a s  t h e  famous Bollman 
I r o n  Truss  developed by Wendel Bollman, w e l l  known br idge  b u i l d e r  
who s e r v e d  f o r  some y e a r s  a s  Master o f  Road f o r  t h e  BbO Rai l road .  
Completed i n  1870, t h e  Bollman b r i d g e  w a s  used by r a i l  and highway 
t r a f f i c  u n t i l  1894, and highway t r a f f i c  a l o n e  u n t i l  it was des t royed  
by t h e  f l o o d  o f  1936. The westernmost span o f  t h i s  b r idge  c a r r y i n g  
t h e  Val ley  o r  Winchester Branch w a s  b u i l t  i n  1851 and was one o f  
t h e  e a r l i e s t  examples of  Bollman's t r u s s  system. This  o r i g i n a l  
Bollman s e c t i o n  was a  s i n g l e  suspension t r u s s  o f  c a s t  and wrought '" 

i r o n ,  124 f e e t  i n  c l e a r  span. A t  t h a t  t i m e  t h e  remainder o f  the 
b r i d g e  w a s  o f  t imber  c o n s t r u c t i o n .  The o r i g i n a l  Bollman and t h e  
wooden p o r t i o n s  were des t royed dur ing  t h e  C i v i l  War and were re- 
p laced  by s e v e r a l  temporary s t r u c t u r e s .  

The o r i g i n a l  r a i l r o a d  b r i d g e  was a  covered t imber  s t r u c t u r e  b u i l t  

I 
I 
f 
I 
! 

1 
i n  1836-1837. Designed b y - ~ e n j a m i n  H. Latrobe,  t h e  B & O 1 s  Chief Engineer ,  r 

it  was executed by Lewis Wernwag. A f t e r  1839 t h i s  b r idge  incorpora ted  
i t s  unique " Y n  spans t o  accommodate t h e  Val ley Branch o f  t h e  r a i l -  - 
road as i t  l e f t  t h e  main l i n e .  

Before t h e  r a i l r o a d  b r i d g e s  w e r e  b u i l t  a highway b r idge ,  begun i n  1824, 
c r o s s e d  the r i v e r  between Harpers Fe r ry  and Maryland Heights.  A 
f e r r y  c rossed  t h e  Potomac and w a s  i n  o p e h t i o n  a s  e a r l y  as 1 7 4 7 .  

A hip-roofed frame r a i l r o a d  s t a t i o n  w i t h  an i n t e g r a l  i n t e r l o c k i n g  
tower w a s  l o c a t e d  on t h e  r i v e r  bank a t  Harpers Fer ry  between t h e  
Bollman and t h e  1894 b r idges .  B u i l t  i n  1892, i t  w a s  moved some d i s -  
t a n c e  w e s t  t o  i t s  p r e s e n t  l o c a t i o n  dur ing  t h e  1930-1931 improvement, 
and t h e  tower removed some t i m e  later.  

(See Cont inuat ion  Sheet  No. 2) 
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1836 T i m b e r  Bridge B e n j a m i n  H c ' = ~ a t r o b e / ~ o u i s  Wernwag 
- -. . 

1851 Bollman ~ r u s s  Bridge - ' ,- Wendel Bollman - - -  ' :* -,:2*-::aa 

1894 S t e e l  Truss  ridge & Tunnel W i l l i a m  Lee  Sisson, Engr,, B&O Railroad 
1 9  31 Deck Plate-Girder Bridge = - 

This s i te  is as  vivid an example as e x i s t s  i n  t h e  United S t a t e s  of t h e  - 
int imate re la t ionship  between ra i l road  engineering and r a i l r o a d  economics. 
Present on t h e  si te is the  physical evidence of three  separa te  and dis-  
t i n c t  alignments of the  Baltimore & Ohio's main l i n e  a t  i ts  crossing of 
the  Potomac, the  l a t t e r  two each constructed t o  reduce t h e  seve r i ty  and 
extent  of curvature on both s ides  of the  r ive r .  The considerable expense 
of the  two "improvements" ( t o  use the r a i l road  term f o r  such works) was 
j u s t i f i e d  by t h e  d r a s t i c  reduction i n  operating cos ts  t h a t  would r e s u l t ,  
(For a va r i e ty  of physical  reasons it i s  more expensive t o  haul a t r a i n  
around a curve than along a tangent, t h e  cos t  increasing i n  geometrical 
proportion with t h e  degree of curvature and ar i thmetic  proportion t o  
t h e  length,)  --. I. . L _  - - - .  - -  

Such improvements were -- and s t i l l  a r e  -- a bas& ilement i n  t h e  devel- 
opment of American ra i l roads ,  pa r t i cu la r ly  a f t e r  the  e a r l y  period, a 

. consequence of t h e  need t o  s e l e c t  i n i t i a l  routes  and construct ion methods 
under the d i c t a t i o n  of l imited cap i t a l i za t ion  r a t h e r  than engineering 
idea ls .  The pr inc ip le  was one simply of g e t t i n g  the l i n e  through i n  
an expedient fashion t o  some establ ished,  d i s t a n t  poin t ,  t h e  connection 
of which with  the  s t a r t i n g  terminal would begin t h e  generation of 
revenue. With cash flowing i n ,  i t  was poss ib le  f o r  the company i n  suc- 
ceeding years  t o  go back .over the  l i n e ,  s t ra ightening  o u t  too- t ight  . 
curves by tunneling through rock spurs; reducing grades by realignment; 
strengthening bridges t o  allow f o r  heavier and ' f a s t e r  t r a f f i c ;  and by a 
var ie ty  of other  such "improvements" both increase  t h e  l i n e ' s  capacity 
and reduce the cos t  of operating t r a i n s  over it. - - ' .- 

-. - 
The B & 0 8  s o r i g i n a l  main l i n e  between Baltimore and Wheeling -: a 'marvel 
of surveying and construction in its t i m e  (1827-52) -- incorporated i n  
profusion those banes of t h e  operating department: grades t o o  heavy; 
bridges t o o  l i g h t ;  and curves too sharp, increasingly impediments t o  

- economical and e f f i c i e n t  operation a s  both t r a f f i c  and t r a i n  weiahts 

*. ways was a continuous one, almost from the f i r s t  day of operation u n t i l  
.- 
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" - 
S I G N I F I C A N C E  (cont inued)  

The b a s i s  o f  t h e  problem o f  c r o s s i n g  t h e  Potomac a t  Harpers F e r r y  
l a y  i n  t h e  f a c t  t h a t  t h e  r i v e r  and t h e  r a i l r o a d  w e r e  e s s e n t i a l l y  
p a r a l l e l  on both  s i d e s  of t h e  c ross ing .  Latrobe,  i n  d e s i g n i n g  t h e  
i n i t i a l  a l ignment  and t h e  b r idge ,  c i r c a  1832, was faced  w i t h  two 
c o n f l i c t i n g  f a c t o r s .  F i r s t  was t h e  d e s i r a b i l i t y  o f  i n t r o d u c i n g  curves 
of a s  l a r g e  a r a d i u s  a s  p o s s i b l e  i n  swinging t h e  l i n e  away from t h e  . - 

Maryland shore ,  making t h e  c r o s s i n g ,  and r e e s t a b l i s h i n g  it along t h e *  
r i v e r  on t h e  ( W e s t )  ~ i r g i n i a  bank, which would h-ave meant, i d e a l l y ,  ' 

making t h e  c r o s s i n g  a t  a cons ide rab le  angle  t o  t h e  r i v e r  a x i s ,  To 
do so ,  however, would have adverse ly  a f f e c t e d  t h e  second f a c t o r :  + 
t h e  economic requirement  t h a t  t h e  br idge  be as s h o r t  as p o s s i b l e .  
That requi rement  p r e v a i l e d ,  and t h e  l i n e  was l a i d  down f a v o r i n g  
t h e  s h o r t e s t  p o s s i b l e  b r i d g e ,  c r o s s i n g  t h e  r i v e r  a t  n e a r l y  a r i g h t  
angle. T h i s ,  combined wi th  t h e  presence on t h e  Maryland s i d e  o f  
t h e  s t e e p  prominence o f  Maryland Heights and on t h e  (West) V i r g i n i a  
s i d e  o f  t h e  Federa l  armory and t h e  town i t s e l f ,  prevented t h e  l i n e  
from be ing  swung away from t h e  r i v e r  on e i t h e r  s i d e  of t h e  c ross ing .  
The r e s u l t  w a s  t h e  e x t r a o r d i n a t e l y  t i g h t  cu rves  a t  bo th  ends  o f  t h e  
b r idge ,  t h a t  c h a r a c t e r i z e d  t h e  c ross ing  f o r  n e a r l y  60 y e a r s .  

Latrobe apparen t ly  j u s t i f i e d  t h a t  s o l u t i o n  t o  t h e  dilemma on t h e  
b a s i s  pf t h e  l i g h t ,  s h o r t ,  slow t r a i n s  t y p i c a l  o f  t h e  B & O 1 s  e a r l y  
t r a f f i c .  By t h e  end of t h e  C i v i l  W a r ,  when it was necessa ry  t o  
completely r e b u i l d  t h e  b r idge ,  t h e  complex ba lance  w a s  examined t h a t  
weighed t h e  sav ings  t o  be looked f o r  from t h e  f a s t e r  o p e r a t i o n  of 
heav ie r  and l o n g e r  t r a i n s  made p o s s i b l e  by a more f a v o r a b l e  a l ign-  
ment, a g a i n s t  t h e  cons ide rab le  c a p i t a l  c o s t  of  such an improvement. 
The va r ious  economic and p r a c t i c a l  f a c t o r s  a p p a r e n t l y  d i c t a t e d  a 
new b r i d g e  -- t h e  Bollman -- b u t  on t h e  o r i g i n a l  p i e r s ,  

By t h e  1890s t h e  c r o s s i n g ' s  m t r a g e o u s  c u r v a t u r e  had n o t  o n l y  be- 
come an i n t o l e r a b l e  o p e r a t i n g  burden f o r  t h e  r a i l r o a d ,  b u t  r a p i d l y  
was becoming an a b s o l u t e  o b s t a c l e  a s  t h e  r i g i d  wheelbase of locomo- 
t i v e s  i n c r e a s e d  t o  t h e  p o i n t  t h a t  t h e  curves s imply could  n o t  be 
nego t i a t ed .  A concomitant problem w a s  t h a t  t h e  Bollman s p a n s  w e r e  
growing p r o g r e s s i n g l y  inadequate  i n  t h e  f a c e  of r i s i n g  locomotive 
weights.  

(See Cont inuat ion  Sheet  No. 3) 
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SIGNIFICANCE (continued) -.,. - 
. > 

The improvement o f  1894 solved both problems a t  one s t roke .  The 
new alignment g r e a t l y  eased t h e  curves: by tunnel ing through t h e  
mountain spur  on t h e  Maryland s ide ;  cross ing t h e  r i v e r  on a new 
br idge s l i g h t l y  skewed with r e spec t  t o  t he  r i v e r  ax i s ;  and on t h e '  
W e s t  Virginia  s i d e  by sweeping broadly around on t h e  town s i d e  r a t h e r  
than t h e  r i v e r  s i d e  of t h e  ex-armory si te.  The br idge  i t s e l f  was,. - . 
of course, adequate t o  t h e  heav ie s t  loadings of  t h e  per iod;  

By the  l a t e  1920s, f r e i g h t  t r a f f i c  speeds had s o  increased t h a t  even 
t h e  broad curves of t h e  1894 improvement were becoming r e s t r i c t i v e ,  
and s t a r t i n g  i n  1930 a second improvement of t h e  l i n e  was l a i d  down. 
The p r inc ipa l  f e a t u r e  was a new br idge -- of deck p l a t e -g i rde r  
spans -- a t  a considerable  skew t o  t h e  r i v e r  a x i s ,  on a t angent  
( s t r a i g h t  l i n e )  with respec t  t o  t h e  tunnel .  Curvature on t h e  
Maryland s i d e  thus  was completely eliminated. The br idge  m e t  t h e  
W e s t  Virginia  shore  considerably upr iver  from t h e  landing of t h e  
previous one, a t  about t h e  western end of t h e  a r s e n a l  grounds, re- 
s u l t i n g  i n  a wide, sweeping curve t h a t  permitted almost u n r e s t r i c t e d  
t r a i n  speeds. The tangency between t h e  o ld  tunnel  and t h e  new 
bridge required t h a t  t h e  t u n n e l ' s  west end be widened, o r  "be l l -  
mouthed," t h e  reason f o r  t h e  new, concrete p o r t a l  bear ing  t h e  1931 
date.  ' I t  was t h e  new alignment on t h e  south bank t h a t  neces s i t a t ed  
a l so  t he  moving of  p h e  s t a t i o n  t o  i t s  present  loca t ion .  A s  35 
years  e a r l i e r ,  t h e  c o s t  of a l l  t h i s ,  and t h e  added maintenance c o s t s  
o f  a br idge 50% longer  than i t s  predecessor,  were j u s t i f i e d  by t h e  
reduced opera t ing  c o s t s  an t i c ipa t ed .  

The 1894 br idge was continued i n  s e rv i ce ,  ca r ry ing  t h e  t r a f f i c  of  
t h e  Winchester Branch. Un t i l  i t  was destroyed by t h e  g r e a t  f lood  
of March, 1936, t h e  Bollman Bridge a l s o  c a r r i e d  on as before  i n  - , 

highway se rv ice .  From then u n t i l  const ruct ion of  t h e  p r e s e n t  high- 
way br idge across  t h e  Shenandoah about 1940,  road t r a f f i c  was ac- 
commodated on a temporary plankway l a i d  on t h e  1894 r a i l r o a d  bridge.  

The Potomac c ros s ing  of t h e  B&O Railroad a t  Harpers Ferry  is a t e x t -  
book case of  engineer ing s o l u t i o n s  t o  a p a r t i c u l a r l y  d i f f i c u l t  s e t  
of  topographical  condi t ions ,  s e t  aga ins t  a wide v a r i e t y  of economic, 
technological ,  and o t h e r  f a c t o r s ,  some of which a r e  clear i n  hind- 
s i g h t ,  o thers  obscure. This t r i p l e  cross ing appears t o  be unique 
i n  American r a i l r o a d  engineering,  of  ext raordinary  h i s t o r i c a l  in -  
terest because of t h e  su rv iva l  o f  evidence of  a l l  t h r e e  c ros s ina  a 

alignment s t r u c t u r e s ,  and the c l a r i t y  with which t h e  engineer ing I . .. - - -  -I I 
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