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The Evolution of River Crossing Doctrine, 

1918 to 1944 

By Captain Robert Toguchi 

Italy's Rapido River was
shrouded in heavy fog as 

darkness fell shortly before 6 
p.m. January 20, 1944. The sol­
diers of the 141st Infantry Regi­
ment, 36th (US) Infantry
Division, anxiously awaited
movement to the water's edge for
an assault river crossing. The
regiment's commander, Lieu­
tenant Colonel Aaron A Wyatt,
Jr., moved among his men as
they made final preparations for
the crossing.1 

The first group of troops took 
their assault boats from a nearby 
depot, and departed for the river 
at 7 p.m. Pathways thick with 
mud made it a difficult journey. 
Barely 30 minutes later, more 
than sixteen battalions of friendly 
artillery began firing on defending 
German positions of the 15th Pan­
zer Grenadier Division. German 
�atteries replied, raining down 

shells on the Americans trying to 
make their way to the riverbank. 
Within minutes, one company lost 
30 men. 

The situation got worse as en­
gineer guides lost their way in the 
artillery fire, and the advancing 
Americans entered friendly 
minefields. By 8 p.m., 25 percent 
of the boats and footbridges 
needed for the assault were lost. 
Radio and landline communica­
tions broke down. Some of the 
troops that managed to reach the 
river found that their boats had 
been pierced by shrapnel and sank 
when placed in the water. Other 
boats were swept away by the 
swift. current before they could be 
loaded, and some sank because the 
crews paddled improperly. Of four 
footbridges designated for the 
crossing, one was destroyed in a 
minefield enroute to the river­
bank, one was defective, and the 

remaining two were destroyed by 
artillery fire. By salvaging bits 
and pieces from each bridge, en­
gineers managed to construct a 
single footbridge by 4 a.m., nearly 
seven hours after the designated 
crossing time. 2 By 6:30 a.m. on the
21st, only half a battalion of a 
three-battalion force had 
managed to get across the river. 

With the approach of dawn, LTC 
Wyatt tried to put together a 
daylight operation to sustain the 
small force across the river. He 
considered using of smoke to con­
ceal continued crossing opera­
tions. But much to his chagrin, 
Wyatt discovered that no smoke­
generating equipment was avail­
able. Six hundred smoke pots were 
available at a rear depot, but the 
141st was not notified of their 
availability until it was too late. 3 

Without concealment, the small 
foothold on the far shore of the 
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River crossing failures In the early days of World War TWo cannot be laid entirely at 
the feet of the soldiers on the line. Institutional flaws in doctrine were a significant 
factor (U.S. Army photo). 

Rapido was doomed. Consequent­
ly, Wyatt ordered the evacuation of 
the soldiers who had already 
crossed. Subsequent assaults the 
following day by the 141st and an 
adjoining regiment also failed. 
The 36th Division suffered 1,681 
casualties and was forced to cancel 
the river crossing operation.4 

The Rapido operation was one of 
the earliest attempts by the Army 
t o conduct a river crossing in 
World War 11-and it was a fiasco. 
Combat engineers had a critical 
role in support of the crossing, 
and-as a whole-they performed 
poorly. Prior to the operation, the 
regimental engineer had de­
veloped a crossing plan without 
consulting the infantry regiments. 
Pre-paratory bridging drills were 
not conducted. Pre-liminary road­
work was not accomplished. 
Bridging equipment was not ade­
quately inspected. Coordination 
m easures had not been estab­
lished with the infantry. And these 
were just a few of the problems 
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that led to one of the worst 
military disasters in American 
military history.5 

Military doctrine provides the 
foundation and framework for 
commanders to build successful 
operations. The absence of river 
crossing doctrine was a key factor 
in the poor performance of the 
14lst Regiment and the 36th 
Division. In an attempt to analyze 
the state of U.S. Army Corps of 
Engineers' doctrine at the start of 
World War II, this article will 
focus on the evolution of river 
crossing doctrine during the pre­
war period and during the war it­
self, during the years 1918 to 
1944. 

Traditional histories of the 
Rapido river crossing have placed 
the overwhelming burden of 
responsibility squarely on the 
shoulders of senior commanders. I 
believe the factors influencing the 
operations's failure are far more 
complex than merely pointing the 
finger of culpability at local battle 

---

captains. To a certain de­
gree, operational historians 
have a penchant for em­
phasizing the obvious while 
ignoring that Army systems 
can affect individual bat­
tles. This has resulted in 
traditional studies that 
have not always revealed 
the institutional flaws that 
doom certain battles before 
the first shot is fired. I con­
tend that the Rapido river 
crossing operation was just 
such a battle, and that fun­
damental flaws existed in 
th e Army's ability to 
produce viable crossing 
doctrine before World War 
II. 

Doctrine, in military 
usage, is a word of fairly 
recent origin.6 During the 
14th century, the word 
"doctrin e" was used to 
describe fundamental 
truths concerning a special 
field of knowledge. The 

term "military doctrine" does not 
appear to have entered American 
military jargon until the early 
20th century. The Dictionary of 
United States Army Terms defines 
it as the : "compilation of prin­
ciples and policies, applicable to a 
subject, which have been 
developed through experience or 
by theory, that represent the best 
available thought, and indicate 
and guide but do not bind in 

t . ..7 prac Ice ... 
Official doctrine for the Corps of 

Engineers was provided primarily 
in the form of published field 
manuals or field service regula­
tions that instructed soldiers and 
leaders on how to fight on the bat­
tlefield.8 Subjects were diverse, 
ranging from basic survival tech­
niques, to unit logistics, to com­
bined arms operations. The field 
manual was the normal authority 
on the specific techniques or tac­
tics to be used in a given bat­
tlefield situation.9 So, to under­
stand doctrine development 
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during this period, we 
must look at the 
progressive changes 
made in those 
manuals. 

Despite the advent of highly mechanized maneuver forces, river crossing doctrine did not 

The Corps first ad­
dressed the subject of 
river crossing doc­
trine in the 1862 
Manual for Engineer 
Troops, a compilation 
of doctrinal instruc­
tions adopted from 
British, Austrian, 
and French man­
uals.10 Since the 
Army had not devel­
oped such related 
doctrinal instructions 
prior to this time, the 
Corps translated and 
adopted the proce­
dures then in use by 
foreign armies. This 

t
. f . keep pae&-Often limiting the usefulness of those forces (U.S. Army photo). 

prac ICe o copymg 
the doctrinal instructions of the 
mf\ior European powers was quite 
common for developing military 
establishments of the period. 

Only one of the five chapters 
within the manual was devoted to 
river crossings. This chapter 
provided 27 pages of instruction 
that focused primarily on the tech­
nical aspects of pontoon bridge 
construction. It discussed con­
struction materials, river condi­
tions, bank preparations, fording, 
ferrying operations, and basic 
pontoon drills. While the manual 
provided valuable advice on 
methods of streamlining speed of 
construction, it did not provide in­
struction on tactics or coordina­
tion with the infantry.11 

A revised version, Tit€ Engineer 
Field Manual, was published in 
1904. This manual provided river 
crossing doctrine under a section 
devoted to floating bridges.12 

Again, instruction focused largely 
on the technical aspects of con­
struction, and dealt only briefly 
with military tactics. The manual 
provided technical details on 
American bridging equipment, in-

corporating changes in bridge 
design since the 1862 manual. 

This basic manual was popular, 
under1oing four revisions by 
1917.1 Interestingly, the floating 
bridge portion of the manual 
remained virtually the same . 
Basic pontoon bridge design did 
not experience significant change 
between the Civil War and World 
War I. As a result of the satisfac­
tory results experienced during 
the Civil War, the Engineer Corps 
decided in 1869 to retain the Civil 
War pontoon bridge designs. 14 

In the years between the wars, 
engineer offices that played a key 
role in the development of river 
crossing doctrine included the Of­
fice of the Chief of Engineers, the 
Engineer Board, and the Engineer 
School. The Chief of Engineers 
was the primary authority for the 
formulation of engineer policy, and 
was responsible for the technical 
performance of all officers and en­
listed men within the Corps. 15 The 
office was divided into two 
divisions, Civil Works and 
Military. The Military Division 
was responsible for personnel, in-

telligence, operations and train­
ing, construction, railways, and 
supply. The division also directed 
the activities of the two field agen­
cies, the Engineer Board and En­
gineer School.16 

The Engineer Board served as 
the Corps' proponent agency for 
research and development on all 
Army engineer equipment. The 
board also developed procedures 
that covered the technical aspects 
of construction, maintenance, 
handling, and storage of engineer 
equipment. The Engineer School, 
on the other hand, was responsible 
for the training of Army engineers, 
and for the development of en­
gineer tactical doctrine . Both 
agencies submitted their concepts 
of doctrine and equipment to the 
Office of the Chief of Engineers for 
review.17 

A contributing factor to the slow 
development of river crossing 
doctrine was the Engineer 
School's concentration on in­
dividual training for soldiers . 
Concerns other than engineer in­
struction received limited atten­
tion, and suffered considerably. 
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The school simply did not provide 
any formal provisions or institu­
tional structure to ensure the con­
sistent review and generation of 
river crossing doctrine. Similarly, 
the Office ofthe ChiefofEngineers 
failed to ensure that the school up­
dated and formulated the Army's 
river crossing doctrine. 

Interestingly enough, many of 
the doctrinal concepts during the 
interwar period were developed by 
individual soldiers-independent 
of any support from the engineer 
hierarchy. Following World I, a 
number of after-action reports 
were written about the Army's 
European river crossing experien­
ces. A young engineer, Captain 
William M. Hoge, completed a 
book in 1918 that provided frank 
after-action comments about the 
5th Infantry Division's crossing of 
the Meuse River. 

Despite the success of the opera­
tion, the soldiers of the 7th En­
gineer Regiment had to overcome 
several difficulties. The Meuse 
valley, about 600 meters in width, 
consisted of marshy flats that 
made ingress and egress difficult 
on both sides of the river. The hills 
overlooking the valley provided 
commanding fields of observation 
and fire for enemy artillery. The 
necessary use of French bridging 
equipment, which the Americans 
were not familiar with, com­
pounded the regiment's 
problems. 18 

The engineers were able to over­
come these obstacles through 
meticulous planning. Prior to the 
crossing, one engineer company 
received the dedicated mission for 
road preparation, infantry guides 
were designated, fascines were 
constructed to facilitate passage 
over mud, ramps were constructed 
over high banks, wagon loads were 
prioritized, and assault engineers 
were attached to the infantry 
brigades.19 All of these measures 
were planned and executed prior 
to the crossing. While Hoge's book 
covered seemingly simple tactical 
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procedures, it was the combina­
tion of all these techniques that 
paved the way for the success of 
the Meuse crossing. 

From his review of the opera­
tion, it is evident that Captain 
Hoge captured valuable insights 
into the difficulties of organizing 
engineer assets for river crossing 
operations. He presented these 
ideas in a well-written book en­
titled Engineers in the Crossing of 
the Meuse. Unfortunately for the 
Army, none of this material was 
incorporated as approved doctrine 
into the engineer manual. The 
next revised version of the manual, 
which was published in 1932, did 
not include Captain Hoge's well­
reasoned and coherent thoughts on 
river crossing.20 

Other veterans of the war 
provided similar grass roots 
doctrinal material based on practi­
cal experience. In early 1920, 
Colonel R.R. Ralston, the Fourth 
Corps Engineer of the American 
Expeditionary Force, published an 
article in The Military Engineer 
that included discussions on 
World War I river crossings. The 
work titled "Engineers' Duties in 
the Field of War" was a compila­
tion of senior officer comments on 
engineer doctrine.21 While the ar­
ticle presented several perceptive 
insights from highly experienced 
senior officers, none were used for 
the formulation of crossing 
doctrine during that period. 

In the article, Colonel John C. 
Lee, chief of staff for the 89th 
Division, stressed the importance 
of traffic control. He recommended 
prioritizing traffic, controlling 
local traffic with engineers, and 
having military police provide 
general traffic control.22 

Colonel John Kingman, chief of 
staff for the 90th Division, recom­
mended a three-phase approach 
for river crossings: (1) an infantry 
footbridge, (2) standard pontoon 
bridge, and (3) a timber trestle 
structure.23 Kingman believed 
that a phased approach would 

preclude increasing the load 
capacity of the standard pontoon 
bridge. 

During the period between the 
wars, traditional concepts of war 
slowed development of the Army's 
mechanized forces, further delay­
ing the development of river cross­
ing doctrine and equipment. The 
attitude among some Army plan­
ners was "the next war should be 
fought like the last one."24 For ex­
ample, the infantry branch was in­
itially given responsibility for the 
organization and development of 
the tank corps. As perhaps an ex­
pected consequence, their concept 
of tank employment called for 
armor to play an infantry support 
role-rather than take its place as 
a large, mechanized maneuver 
force. This attitude, though not 
pervasive, limited the develop­
ment of a mechanized force which 
would have forced planners to 
rethink river crossing operations. 

Despite a reduced interest in 
warfighting concerns, the Corps 
updated the Engineer Field 
Manual in 1932, incorporating 
new material on modernized 
bridging equipment. The manual 
added technical details on the 
M19261ight bridge and the M1869 
heavy bridge. The new instruc­
tions focused primarily on bridge 
construction techniques, bridge 
specifications, transportation, 
maintenance, and load capacities. 
Some tactical instruction was 
provided, with a recommendation 
that bridging operations be 
divided into four phases: 

• pontoons to ferry infantry 

• light pontoons to cross combat 
wagons 

• heavy pontoons to cross heavy 
trains 

• fixed bridging 

While the manual was an im­
provement over earlier versions in 
many respects, tactical procedures 
filled no more than one page of 
instruction. 25 



While many valuable field reports were available from experienced combat engineers, doctrine 
writers often failed to use the Information (U.S. Army photo). 

As early as January 1941, the 
Office of the Chief of Engineers 
was aware of the extreme com­
plexi~ of river crossing opera­
tions. 6 German crossing opera­
tions in May 1940 were reported in 
German publications and trans­
lated by Captain Paul W. 
Thompson, an American military 
observer stationed in Germany 
prior to our entry into World War 
II. Complete accounts of step-by­
step crossing sequences, time­
tables, operational diagrams, fire 
support, equipment charac­
teristics, bridge sites, and orders 
issued by the participating Ger­
man units were available to the 
American engineers.28 These 
materials were published in 1941 
in several articles appearing in 
The Military Engineer. Later that 
year, Captain Thompson publish­
ed a book, Modern Battles, that 
depicted modern German doctrine 
for assault river crossings.29 In 
1942, now-Lieutenant Colonel 
Thompson published two more 

books, the Army Engineer and En­
gineers in Battle, which provided 
material superior to doctrinal 
literature then available on river 

. 30 crossmg. 
While detailed reports on suc­

cessful river crossing operations 
were flowing out of Europe, where 
were the doctrinal writers in the 
Engineer Corps? Thompson's pub­
lications were a valuable and cost­
free opportunity for the Corps to 
update existing crossing doctrine. 
Engineers in the field needed 
more definitive guidance than the 
general overview of crossing 
operations officially available at 
the time. But strangely enough, 
comparable changes to the exist­
ing river crossing doctrine did not 
occur until1943. 

In 1941, the river crossing 
doctrine contained in FM 5-5, En­
gineer Field Manual: Troops and 
Operations, was an improvement 
over previously available litera­
ture, but did not provide enough 
detail at the tactical level. The 

manual included general instruc­
tions on planning, command and 
control responsibilities, equip­
ment characteristics, reconnais­
sance, and site selection. However, 
doctrinal writers made no attempt 
to flesh out the problems en­
countered in the support of tacti­
cal river crossings. 

The prescribed doctrine viewed 
a crossing as an end in itself, 
rather than as a means to ac­
complish a definite wartime 
objective. 

No plans were made to continue 
the attack once the crossing was 
achieved. Was the whole operation 
supposed to grind to a halt once 
the river was crossed, leaving a 
complacent bridgehead vul­
nerable to counterattack? To the 
detriment of soldiers in the field, 
plans for securing initial, inter­
mediate and final objectives were 
not included in the 1941 
doctrine.31 

Combined arms coordination 
is critical to the success of 
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military operations, a fact not 
unrecognized in 1941. But the 
1941 manual scarcely addressed 
instructions on how engineers 
should fit into the combined 
arms team. For example, the 
preparation of engineer esti­
mates, the allocation of assem­
bly areas within the division's 
sector, the incorporation of en­
gineer units into the commu­
nications net, and the use of a 
deception plan were just a few of 
the techniques that were absent 
from engineer doctrine in 
1941.32 

The same manual also lacked 
detailed instructions for the as­
sault phase of a crossing, whereby 
the infantry secured the far shore 
prior to the construction of rafts 
and bridges. Probably the most 
difficult phase of a crossing opera­
tion, the assault is normally con­
ducted under direct enemy fire. 
Timing, speed, and organization 
are critical to the operation's suc­
cess. Hence, extremely detailed 
engineer planning in shore party 
organization, timetables, boat 
crew breakdowns, far shore objec­
tives, ferry round-trip times, 
marked routes, and other techni­
ques were expected to be ad­
dressed in tactical manuals. In 
1941, two pages of general instruc­
tions addressed the assault phase, 
whereas ten pages were used in 
the 1943 manual 33 

Further, details on control and 
coordination measures to direct 
the actions of the crossing units 
were practically nonexistent in 
the 1941 text.34 Interestingly, 
these measures were discussed in 
Captain Hoge's after-action 
reports in 1918, but were not in­
corporated in later texts. Coor­
dination measures are necessary 
to ensure that the maneuver force 
knows the plan for linking up with 
the engineers, the location of key 
crossing assets, assembly areas, 
and routes to and from the cross­
ing sites. Without these proce­
dures, the probability of disor­
ganization and mission failure 
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increases considerably-even for 
the simplest operation. 

The lack of doctrinal coordina­
tion measures was a sure sign that 
both engineer and maneuver units 
were operating with the cards 
stacked against them. In 1941, a 
mere thirteen pages were used to 
describe an extremely complex 
operation that had already been 
described earlier in voluminous 
detail by American and German 
engineers with combat experience. 

In 1943, finally, the Corps of En­
gineers developed viable river 
crossing doctrine. The new 
manual, FM 5-6, Engineer Field 
Manual: Troops and Operations, 
fully incorporated many of the 
detailed tactical procedures that 
were missing from the 1941 publi­
cation. For the first time, the 
manual differentiated between 
conducting hasty and deliberate 
river crossing operations. 35 It also 
outlined initial, intermediate, and 
final objective phases of a cross­
ing. Unfortunately, it was made 
available to the field only after 
American forces had been 
deployed. Had the manual been 
published earlier, units-both en­
gineer and infantry---eould have 
familiarized their soldiers with 
these techniques under training 
conditions. As it was, most had to 
learn the hard way-under enemy 
fire. 

The 1943 manual also provided 
detailed instructions for conduct­
ing the assault phase of river 
crossings. Initial assembly areas 
were added to assist in the control 
of traffic movement to the crossing 
sites. Traffic control plans were as­
signed with specific routes of 
march, a time sequence for group 
assembly areas, and specific 
frontages designated for boat 
groups. Specific boat battle drills 
were added to the doctrine specify­
ing boat crew conduct, boat 
navigation, paddling techniques, 
and loading/unloading proce­
dures. The techniques of succes­
sive trips were discussed, and con-

centrated on the responsibilities of 
engineer fJlides for the return 
boat trips. 6 

In addition to specific tactical 
instructions, the manual also 
provided engineer planning data 
for river crossing operations at the 
division and corps levels. It 
specified the quantity of bridge 
equipment and the number of en­
gineer units required to support 
different types of infantry and 
armor units. It also included con­
struction and crossing times to as­
sist the maneuver commander in 
planning his operation. 37 

The manual was refined in 1944 
with the addition of instructions 
for the use of heavy weapons com­
panies in lead battalions to pro­
vide supporting fires at the 
river. 38 It also addressed the use of 
specialized equipment, like ban­
galore torpedoes, to facilitate the 
passage of obstacles during the as­
sault wave. It also continued to 
update the engineer time tables 
for bridge construction, equip­
ment use, and ferrying operations. 

A historical review of official 
doctrine clearly reveals that the 
Corps of Engineers did not develop 
effective or timely river crossing 
doctrine during the period 1918 to 
1944. While many tactical insights 
were readily available from both 
American and German engineers 
with significant combat ex­
perience, none gave birth to badly­
needed initiative or forethought 
among those responsible for such 
doctrine. 

While those insights were avail­
able in many informal forms­
magazines, after-action-reports, 
and books-this did not ensure 
that the knowledge would be in­
corporated into the Army 
mainstream. Such experience was 
often gained at a great cost in 
human lives, and the loss of such 
experience weighed heavily on the 
combat readiness of Army 
engineers. 

Have we developed viable river 
crossing doctrine to meet the 
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demands of modem tactical opera­
tions? Indeed, a hard look at the 
doctrine in FM 90-13, TC 90-13-1, 
and FC 90-13 reveals areas that 
could be addressed in greater 
detail. For example, the current 
concept of conducting the assault 
phase solely with armored person­
nel carriers (APCs) presents itself 
well on paper, but cannot be the 
rule for all river crossings. Far 
shore bank conditions can often 
preclude or seriously hamper the 
use of APCs. Too, dismounted in­
fantry is often needed to breach 
obstacles and secure difficult ter­
rain prior to the movement of 
APCs. Moreover, in a full 
mobilization, many combat units 
may find themselves short of their 
full complement of APCs. 

So, before we become com­
placent in our satisfaction with 
current doctrine, let's take a les­
son from the past. I submit that we 
need to consistently review a wide 
variety of writings-including 
foreign publications-on engineer 
operations, promptly process ex­
periences from the field, and 
rapidly produce draft doctrinal 
publications for review. In addi­
tion, greater institutionalization 
of combined arms tasks can be ac­
complished by assigning doctrinal 
proponency to specific combat 
units. Only through painstaking 
effort and consistent command 
emphasis can we ensure that 
there will never be another 
Rapido. W 
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