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J1viPROVEtv1ENT OF FREEBOARD CONDITIONS ON PONTONS 

IN HIGH-VELOCITY FLOW 

Model Investigation 

SYNOPSIS 

Eodel studies of pontons used in the construction of floating 
', 

military bridges were conducted at the Waterways Experiment Station 

during 1945-1946 for the Engineer Board, Fort Belvoir, Virginia. The 

gPneral purpose of the studies was to develop a ponton bow shape to 

increase freeboard on the bow and sides when used with (a) individual 

pontons, (b) pontons normally spaced in a bridge (15-ft centers), and 

(c) pontons closely_ spaced in a fully reinforced bridge (7.5-ft centers). 

Of particular concern was the improvement of side freeboard conditions 

on the H4 pont on when used in a raft or bridge. 

All tests were conducted on pontons constructed to a scale of 

1:15 and located in a flume 4ft wide with the flow maintained at a 

depth equivalent to 20 ft in the prototype. To investigate the ex-

pected performance of adjacent pontons in a floating bridge, rafts of 

four- and seven-ponton units were constructed and tested in the model. 

It was determined from the model study that, while the present M4 

ponton performed satisfactorily as a single ponton unit, its performance 

in high-velocity flow when used as a support for rafts or bridges was 

inadequate. The wave formed by the bow of the pontons, being restricted 

to the narrow space between pontons, resulted in a rapid loss of free-

board in this area. In order to improve conditions when the pontons are 
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used in a raft or bridge, it was found necessary to flatten the rake of 

the bow and to increase the frontal area so as to direct a larger percent­

age of the flow under the pontons rather than along the sides. The flat 

rake and increased frontal area resulted in full use of the dynamic force 

of t~e stream as a lifting factor. The design providing best freeboard 

conditions at the bow and on the sides of pontons in a raft incorporated 

a scow bow shape and has been designated in this report as the type "B" 

scow bow ponton. 
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PART I: INTRODUCTION 

History 

1. The use of floating bridges constructed of vessels having a 

roadway of beams and planks has long been an important factor in the 

ability of an army to successfully move troops and equipment from place 

to place. So long as rolling equipment was drawn by animals the weight 

of vehicles was limited and consequently the strength required of mili­

tary bridges remained approximately constant until the beginning of the 

twentieth century. With the introduction of motor vehicles and tanks, 

weights increased rapidly and all bridging standards had to be recon­

sidered. During World War II, further advances were made in the develop­

ment of heavy equipment. Bridging standards, however, failed to keep 

stride with the rapid advancement of heavy equipment and it was dis­

covered that the standard 25-ton American ponton used as support in 

floating bridges was incapable of supporting such equipment, especially 

over streams where high-velocity flow existed. As the pontons were sub­

jected to the tremendous weight of large tanks or heavy artillery pieces, 

little or no freeboard existed and, when loading occurred in high­

velocity flow, the blunt shape of the bow resulted in a large bow wave 

which sank the ponton, It therefore became necessary to redesign ponton 

equipment. 

2. As the 25-ton American ponton was to be the basis for the re­

design of ponton equipment, exhaustive testing of full-scale pontons was 

carried on at the Desert Test Section of the Engineer Board at Yuma, 

Arizona. During June 1943 concurrent tests on model pontpns wer~ 
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undertaken at the Experiment· Station'~ to deyelop a bow shape that would 

improve freeboard conditions on the pontons under heavy loading and high-

velocity flow; tests concerning design improvement of the Hl pneumatic 

float were also undertaken. All model tests were conducted, as described 

herein, on single pontons and floats without bridge superstructure and 

constructed to a linear scale of 1:8. 

3. Results of the initial test series with single pontons revealed 

that to increase freeboard conditions at the bow either of two methods 

could be used: (a) the rake of the bow could be flattened or (b) the 

height of the bow could be increased. The test data further revealed 

that tho shape of the bow in plan (streamlining) had little effect in im-

proving freeboard conditions. Subsequent tests conducted at the Stevens 

Institute of Technology under the direction of Sparkman and Stephens, 

Incorporated, indicated that if the bow were streamlined in plan from the 

bottom to the top of the ponton, some improvement in freeboard would be ef-

fected. The resulting ponton was the lYI4 design described in paragraph 13. 

Problem 

4. Following the development and construction of the N4 type pon-

ton, full-scale tests conducted by the Enginee~ Board at the Desert Test 

Section, Yuma, Arizona, r€vealed that streamlining the bow in plan had 

certain disadvantages that were not apparent with pontons having about 

the same rake of bow but rectangular in plan (see fig, 1). Although the 

* Waterways Experiment Station T .M. 215-l, "lviodel Study of Pontons and 
Pneumatic Floats!!, lviarch 1945, 



1~5-ton load on center line 
Current of approx.i.. ... atcl;r ll fps 

0idc freeboard, still "d:lt('l', 15 in . 

55- ton load on center line 
Currcr.t of a.l;>roY ... L,ately 10 frJ::: 

vide frc(;;board , still water, ll in . 

Load on ~enter line ol' normal floatin~ bridee hh 

T\-.:o- ponton :.1.. raft -- norrr:.:1l SfJv.Cinr; 
1 ontons with 10- in . freeboard in still ,.,rater bci11 to-v:ed about 8 :ps 

T\·Jo- ponton J,;L, raft -- normal opacing 
Ponto no vr.i..th 11~--in . freeboard in still water bcin ~ tov1ed about 12 ips 

Figure l. Floating brid ·e, L4 
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curved bow of the M4 ponton resulted in increased freeboard at the bow, 

when placed in a raft or in a bridge, the wave from the bows of adjacent 

pontons resulted in a build-up of flow between pontons immediately up­

stream from the bridge decking which overtopped the sides of the pontons. 

In.the case of pontons rectangular in plan the build-up of flow between 

pontons when used in a bridge or raft was not as great and considerably 

more freeboard existed on the sides. Therefore, the general purpose of 

the present series of model tests was to study various types of ponton 

bows proposed by the Engineer Board when used ·with: (a) individual pan­

tons, (b) pontons spaced in the standard bridge, and (c) pontons spaced 

as· in a fully reinforced bridge. 

Authorization and Personnel 

5. Authority to conduct the model study of pontons was granted 

by the Chief of Engineers, U.S. Army, in a letter dated 13 August 1945. 

The investigation was conducted by the ~Jaterways Experiment Station 

during the period September 1945 to August 1946. All details of the 

pontons and superstructure were furnished by the Engineer Board, Fort 

Belvoir, Virginia. During the course of the model study close liaison 

was maintained between the Experiment Station, the Engineer Board, Fort 

Belvoir, Virginia, and the Engineer Board, Bridge Branch, Desert Test 

Section, Yuma, Arizona. Interim reports on each type ponton tested were 

forwarded to the Engineer Board as test results became available. Lt. 

Colonels Kelseth and G. vf. Howard, J.IIIajor Cowley, and 1'-Ir. H. A. Alvig 

visited the Experiment Station in an advisory capacity at intervals 

during the testing program. Personnel of the Experiment Station 
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concerned with the model studies were lvlessrs. F. R. Brown, J. ~'J. Bolin, ' 

E. S. lYielsheimer, engineers, and Nessrs. S, B. Burns and J. H. Mitchell, 

engineering aides. 
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PART II: THE MODELS 

Model-Prototype Scale Relationships 

6. The accepted equations of hydraulic similitude, based upon the 

Froudian relationships, were used to express the mathematical relation-

ships between' the dimensions and hydraulic quantities of the model and 

the prototype. The general relationships existing for the models of the 

pontons are listed below: 

Dimension Scale Ratio 

Length L = r 1:15 

Area A '-' 2' 1:225 1 --r r -

Velocity Vr = Lrl/2 ,_, 4 

Discharge Qr -~ Lr5/2 === 1:872 

\~eight -vvr- Lr3 == 1:3375 

?. As the previous series of ponton tests at the Experiment Sta-

tion was conducted on a 1:8 scale and the presently described series on 

a 1:15 scale, a check test was made to study the effect of scale. This 

check was made by developing freeboard-velocity curves on the bow and 

side of an American 25-ton ponton constructed to a scale of 1:15. Com-

parison of freeboards obtained with the 1: 8-scale pont,on and the 1:15-

scale ponton revealed similar results, indicating that scale effect was 

negligible. 

Description 

8. The models of the pontons gnd the superstructure of the raft 
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Figure 2 . 1•5 raft vri.tL four !•;). ponton units 

or bridgl.! \oJCre constructed to a lint..ar sc "•lc t·atio of 1:15 ( St,;e fi,., . 2) . 

Initial plans calh:d for the pontons to b ... constructed of transp<!r ... nt 

plasti~ a::; nad been the practice on the pr'"'vious ... odcl studi s . Ho\·:ev .... r , 

it \...as discover .... d t:, .nt Hhilc plastic material Hr..s suitable for constr lC ­

tion of the pontons Hhen testinG ... t;..s confined to singlo units, its \·ldght 

pr ev<.;ntcd reproduction of prototype deflection char1ct...:ristics when such 

pontons were used ns supports in the four-ponton or S\...V ·n- ponton ro . .t'ts . 

To simulate conputcd prototype raft dvfl .... ctions it b\...came n~..:c~..:ssary to 

construct the pontons of thin zinc she0ting, wt.icn Has libr.t in N~.,;ight 

and easily fabric ltcd . In the construction of the ?Qntons no attc ... pt \.Yas 

mad"' to ri.!I,roduc ... s .... paratcly ..,ac,. ponton . Instc.J.d , <.;ach ponton support 

\·:J.s construct..;d .:J.s a singl(; ov .... r-all unit . As a ntodcl testing cx,~dit..nt 

to procur~..: min:i.Jnum fr ... cbo.J.rds uithout sinkine the pontons, .:1 v~..rtic.J.l 

<.:xtvnsion or shield vtas attc.cht,;d to t;"Ch bow of the pontons; this at­

tacruncnt will be not...:d in all photo~raphs . 
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Figure 3. Details of model bridge 

9, In reproducing the prototype raft in the model it was desired 

to construct a model raft superstructure which would produce deflection 

characteristics correspo~ding to those of the protot7pe under a given 

load. To accomplish this the model raft superstructure consisted of 16 

pine slats assembled in four rows of four each to provide a deck struc-

ture corresponding to the staggered-deck balk arrangement used in the 

prototype (see fig. 3). These slats were held in place by top and bottom 

cleats made of pine, with the top cleats spaced to correspond to the 6-

ft;...l0-1/2-in. and 7-ft-10-1/2-in. spacing of the joints in the deck of 

the prototype. The spacer blocks on the lower side of the bottom cleats 

were placed so as to provide normal spacing for the pontons. 

Test Procedure 

10. All models of the pontons and raft were tested in a 4-ft-wide 



The Models 11 

flume with the flow maintained at a depth equivalent to 20 ft in the 

prototype, 

11. Various measuring and control devices were used to obtain the 

necessary data and to control the several variables in the operation. 

These variables and the methods of control and measurement were as follow: 

!!· 

Q• 

.£· 

~· 

Discharge. The correct discharges to secure the desired 
velocities were introduced into the model flume by means 
of a battery of pumps discharging through a venturi meter, 

Depth of flow. An adjustable tailgate was provided at 
the end of the flume to maintain the desired depth (20 
ft prototype) for all conditions of loading and velocity. 

Velocity. All velocity measurements were made with a 
pitot tube located 16 ft (prototype) upstream from the 
bow of the ponton, Velocities were measured lS in, 
(prototype) below the surface of the water to corres­
pond to prototype measurements and were recorded on a 
manometer gage containing a fluid which magnified all 
head differentials, thus minimizing errors in the 
velocity measurements. 

Loading. Prior to the start of a test the pontons, 
when tested as single units, were loaded to freeboards 
of 14, 10, or 6 in. on the sides in still water. The 
loading was accomplshed by placing small lead billets 
in the bottom of the ponton midsection. In testing the 
four-ponton raft the loading was accomplished by placing 
lead billets on a 17.5-ft (prototype) base located along 
the transverse center line of the raft so that free­
boards of 14, 10; or 6 in, obtained in still water on 
the inboard sides of ~he two center pontons in the raft. 
In testing the seven-ponton raft loading was accomplished 
by placing lead billets on a 24-ft (prototype) base lo­
cated along the transverse center line of the raft so 
that freeboards of 14, 10, or 6 in. obtained in still 
water on the sides of the center ponton in the raft. 
The freeboards on the other pontons in the four-ponton 
and seven-ponton rafts~ were governed by deflection of 
the raft superstructure. 

Anchoring. In testing a single ponton an anchor line 
with a length ten times the depth of flow was Qonnected 
to the bow of the ponton. A bracket arrangement con­
nected to the ponton and attach~d to the walls of the 
flume kept the ponton parallel to the flow and permitted 
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vertical and horizontal movement with the force of the 
current. Anchoring the four-ponton or seven-ponton raft 
was accomplished by using a halter arrangement with an 
anchor line attached to the bow of each of the outside 
pontons. The extension of the raft's superstructure on 
each side of the outer pontons until it was a~nost in 
contact with the flume wall kept the raft parallel to 
the flow yet permitted it to move vertically or horizon­
tally with the force of the current. 

f. Freeboard. Freeboard at the bows and sides of the pen­
tons was measured by 1neans of small aluminum gages made 
for this purpose; all measurements were made in a vertical 
direction. Since the pontons under test moved up and down 
with the flow, precise measurement of freeboard could not 
be secured with a single gage reading. Accordingly, the 
minimum, maximum and average freeboards were obtained at 
the bows and sides· for most test conditions. The minimum 
and maximum freeboards were based on the mathematical 
average of several sets of separate gage readings, whereas 
the average freeboard was based on a series of observed 
average gage readings. Since the average freeboard was 
recorded at a particular location on the ponton at which 
the freeboard appeared to be the least, it has been des­
ignated throughout this report as the average minimum 
freeboard. The minimum and maxiJnum freeboards were se­
cured as a matter of record and the observed average 
minimum for comparative purposes. The location of the 
point of measurement at the bow was on the center line of 
the ponton; the point of measurement of freeboard on the 
sides of the pontons varied with different velocities. 

Presentation of Test Results 

12. Practically all model data are presented in the form of aver-

age minimum freeboard-velocity curves or tables based on similar data 

recorded on the bow and sides of the pontons. Comparison of these 

freeboard-velocity data indicates the improvement effected by alterations 

to the 1YI4 ponton design. In the analysis of data, emphasis also should 

be given to the lowest average minimum freeboard points measured on the 

sides of pontons when used in a raft. In some instances the wave action 
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between the pontons was more violent, and, although the average wave 

measurements still indicated consi~erable freeboard, minimum freeboards 

were zero. 

13 
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Pfu~T III : DESCRIPTION OF T~STS 

l-t4 Ponton 

Description 

13 . The stand.:trd h4 ponton has a length of 29 ft 7- 5/8 in . (29 . 635 

ft) , a \ridth of 6 ft 10-1/2 in . (6 . 875 ft) , and a midsection height of 3 

ft 4- 1/2 in . (3 .375 ft) , increased to 3ft 9- 1/16 in . (3 . 755 ft) at the 

bow (see fi0 . 4 and plate 1) . The bow has a sloping rake and in plan is 

elliptical in shape . In co!Thnon \>Jith all the pontons tested the stern is 

square and provided \ti th connections "'hie h penni t the use of tvTO :rontons 

connected in tandem to c3.rry neavier lo.:;.ds . In the ca.,e at hand t:1e load 

to be tc..::ted \-.ras such as to require 2-n aaaitional center section with a 

square bow and stern. Thus , as tested, the h4 1Jonton unit consisted of 

t\vo H4 pontons plus a 21- ft - 9- 1/8- in . (21. 760 ft) center section, making 

an over- all lcngtr of Sl ft 0- 3/8 in . (81 .031 ft) . The above supports 

plus the superstructure were ultimately to be called the Floatin~ Bridze 

Figure 4 . N4 pont on unit 

, 
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115 . Although the model tests Here concerned with t his type o1 brid Je , no 

further NOrK has been done touard its develo,r.1ent . 

Test r esults 

1.4 . The r e::;ults of tests v:ith the sin_:le 1·<4 ponton are shmm on 

table 1, fi1_ . 5, and plate l. Avera~e :ninir.n.l;n freE;.board-velocity curves 

\·Iere ueveloped for the bow and sides of the sin;lc onton w1der various 

conditions of velocity and loading for f reeooards of ll~, 10, a.td 6 in . 

on the sides in still wat er . The tests conducted Hith the sine;le ponton 

revealed that the bow was the .ost critical point in that zero freeboard 

existed first in this arE-'l . Aver:1ge freeboards on the bo\·T \:ere zero !'or 

velocities of 14 .4, ll.J, 'lnd S. 4 ft per second for loadinzs of 1.4, 10, 

and t .:.r . > respectively. t the abo·:e- .. en~ione i veloc.:.ties :reeboards 

of 6 . 7, ~ •• 1 , and 2 . 9 in . still eY.isted on the sides of the pon~on . nt 

.- i ure S. Flow conditions for single h4 ponton 
Free boards 1 or velocitJ of 10.8 fps and ll.- in . loading 

Bow 10.0 in. vide 10.5 in . 
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the critical velocity of 12 ft per second freeboards of 7.0 and -1.9 in. 

existed at the bow and 9.2 and 3.2 in. at the sides for loadings of 14 

and 10 in. in still water. 

15. Prior to the irwestigation of the proposed b5 raft, an attempt 

wa.s made to reproduce in the model the computed prototype raft deflection 

under a load of 80 tons. A description of the raft superstructure and 

the method of loading has been presented previously in paragraphs 9 and 

11£, and shovm on fig, 3. In order to reproduce the desired deflection 

under load, it was necessary to adjust the flexibility of the decking by 

loosening or tightening the top cleats holding the pine slats in place, 

Inspection of plate 2 will show that although the flexural characteristics 

of the model 1..rere not as computed, a close agreement obtained between 

model and computed prototype deflections. 

16. In testing the four-pont on E5 raft with the 114 pontons as 

supports (fig. 2), average minimum freeboard-velocity curves were de-

veloped with the raft loaded in still water to produce freeboards of 

14, 10., and 6 in. on the inboard sides of the two center pontons. The 

tests revealed that the average minimum freeboard along the inboard sides 

of the two center pontons was 5.5 in, for a velocity of 10.8 ft per second 

and 14-in. loading; 4.6 in. for a velocity of 8.9 ft per second and a 10-

in. loading; and, 3.4 in. for a velocity of 7.7 ft per second and a 6-in. 

loading; the minimum freeboards on the sides for the above conditions of 
! 

veiocity and loading were eero. Also for the above-mentioned velocities 

and conditions of loading average freeboards of 9.7, 2,6, and 3.1 in. 

existed on the bow (see plate 3). The freeboard-velocity curves shown 

on plate 3 were not continued beyond the highest velocity shown because 
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at that point Have action result ed in c.o. minL~.urn freeboan... on the sides of 

the pontons of zero even thou:h the average r.:ini:nu:n freeboc.o.Y"d Has still 

several inches. Velocity conditio!1s at \·;h.;.c r. the minirr:u";l freei::>oards on 

sides \'/ere zero are sho•·m in table 23 . It is to be noted th-.1t at a free -

board loading of 14 in . on the s i de in still Hater tne side of the ~onton 

\'las the most critical area in that it uas submerged before the bo.,.t; at 

freeboards of 10 and 6 in . on t he side in still vrater the bo\'1 and side 

submerged at about the same time . The location <..nd magnitude of the aver -

age minimum freeboard on the inboard side of the center ;.>onions are shm-m 

in table l. As shown on fit, . 6, the ,.;ave between the pontons, resulting 

fro:.1 the boH H3ve , was clearly discernible . ..lthou:h the freeboard da.ta 

developed for the bo\':s and inboard sides of the tHo outer pontons '.Jere not 

as critic1.l as for the tuo center pon~on~ , :.he:/ are presented as a :;:at7.er 

of record on plate 4 . Average freeboards for t •. e outboard sides of all 

pontons in t:.e raft may be found in table 2 . 

I'~ "ure 6 . FloN conditions for :our-ponton H5 raft 
Frcebo~rds for velocity of 10.8 fps and 14-in. loading 

Ponton No . 2 bo\'1 9 . 7 in . t>onton No . 2 starboard side 5. 5 in . 
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17. In order to check the applicability of model results, the 

freeboard-velocity data procured on the two center pontons of the four-

ponton raft were compared with field data procured by towing a two-ponton 

raft through still water. In both instances the pontons were loaded to 

freeboards of 14, 10, and 6 in, on the side in still water. The data 

reveal (plate 5) that for still-1-v-ater loadings of 10 and 6 in. on the 

side, the freeboards at the bow were in close agreement, whereas the 

freeboards on the side of the prototype pontons were less than those re-

corded in the model under similar conditions. For a still-water loading 

of 14 in. on the side the freeboards at both bow and sides were less with 

the prototype pontons. Check runs of model data gave the same results as 

previous tests and it was concluded that model measurements were accurate. 

18. Although it is difficult to account for the discrepancies in 

model and prototype results, they might be attributed in part to the 

following: There may have been less freeboard on the side of the proto-

type ponton under load resulting from the bending of the ponton and the 

slack in the connection at the stern of the pontons. Also, the prototype 

raft was made up of h'lo ponton units with the decking 21.75 ft downstream 

from the bow, whereas in the model the ponton units were longer and the 

decking located 33.6 ft downstream from the bow. Thus, the wave between 

the two prototype pontons impinged on the raft superstructure, resulting 

in a probable build-up of the wave, whereas in the model the wave between 
I 

the pontons crested upstream from the superstructure. In addition the 

prototype pontons were towed through water while in the model the pontons 

remained in one position and flow at the desired velocity passed between 

the pontons, VJhether discrepancies between model and prototype results 
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exist or not, the fact that all data are on a comparable basis permits 

solution of the problem at hand. 

lv:todified E4 Ponton 

Description. 

19. The modified h4 ponton design developed had a length of 29 ft 

7-5/8 in, (29,635 ft), a vJidth of 6 ft 10-1/2 in, (6,875 ft), and a mid­

section height of 3 ft 10-3/8 in, (3.865 ft) increased to 4 ft 3 in. 

(4,25 ft) at the bow. The bow had a sloping rake and in plan was ellipti-

cal in shape. The stern was square and provided -vrith connections which 

permitted the use of additional pontons. As tested, the modified N4 

ponton unit consisted of h-ro modified lVI4 pontons plus a 21-ft-9-1/8-in, 

(21. 760 ft) center section, making a total length of 81 ft 0-3/8 in, 

(81,031 ft), From the above dimensions and description it can be seen 

that the modified N4 ponton vras similar to the standard lv.l4 ponton, the 

exception being that the delJth to the knuckle line of the latter was in-

creased from 3 ft 1-1/8 in. (3.093 ft) to 3 ft 6-3/8 in. (3.531 ft). 

Test results 

20, Despite the extra depth of the modified h4 ponton, the ponton 

was loaded to freeboards of 14, 10, and 6 in, on the side in still' water 

prior to the start of tests. Thus, a direct comparison was possible t'o 

determine the effect of the greater submerged depth. Comparative 

velocity-freeboard curves for the single standard H4 ponton and the modi-

fied H4 ponton are shown on plate 6. These data reveal abnost identical 

freeboard conditions on the side of the pontons and only slightly less 
' 

freeboard on the bow of the modified N4 ponton, As a result of the 
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similarity of freeboard conditions, no tests \'lere conducted with the 

modified 1:4 pontons in rafts . 

Hollo\'/ ""if" Ponton 

Description 

21. The Hollo\oJ "V 11 ponton desi;n called for a lengt(J of 31 ft 10-

3/16 in . (31.849 ft) , a \·lidth of 6ft 10- l/2 in . (6 . 8?5 ft) and a mi d­

section height of 3 ft 10 -3/8 i n . (3 . G65 ft) increased to 4ft 3 in . 

(4 . 25 f t) at the bow. The bow had a flat sloping r al<e and in plan \'las 

r ather blunt (fig . 7 and plate 7) . ).s in previous designs , the stern 

was sc.u<?re and provided uith co:1."1ections to pcnnit the use of another 

ponton connected in tandem for heavier loads . In the case at hand an 

additional center sc:ction 1·:ith squar e bo•.-1 and stern Has used . Thus the 

i-ioll0\'1 "V" ponton unit as t0stcd consisted of tHo Hollo·.; m:u pontons plus 

a il- f t - 7- l/d- in . (21. ?60 ft) center section, vlhicn resulted in an over­

all l engt h of 85 ft 5- 1/2 in . ( 85 .458 ft) . Comparison o:. the Hollow "V" 

r i gur e 7. Hollovr "V" ponton unit 
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ponton unit ~~th the lt4 ponton unit previously described indic~tes that 

the Hollo\1 "V" unit 'lias about 4 f t 5- l/8 in . (4. 427 ft) longer . £he 

length of the ponton unit was increased to oecurc t.1e sa:.-.e displace!. cnt 

.J.s the L4 p~nt(m unit at a 2- ft - 6- 3/J- in . (2 . 531 ftJ draft . 

Test r esults 

22 . The rc~mlts of t<.;;;ts \·lith the single Hollov1 "V 11 ponton ... re 

21 

shovm in table 3 , on fi[> . G and plate 7. Tests conducted vlith t .. c single 

ponton revc.:tled that, lil<e tnf Hh pon.,on, tl•<- bow was tne • .ost critical 

pOi1,~. in t.1at zero freeboard occurred first in this area . HoHever , less 

freeboard existed at the bo~1 for equivalent velocities t..>an '\·:as observed 

\:ith tM t-~4 • ontor . This is atc.ributed to the larger front-...1 c:.rca of the 

Hollo\/ "V" ponton . 

~3 . Test s oJ.' the four- ponton r.5 raft \~.:.th the EolloH "V" .:JOntons 

Fif ure 8 . Flo\'/ conditions .1. or single Hollovr "V 11 pont on 
Freeboard, :or velocity of lb . O fps and 1~-in . load~ng 

Jov1 - 1 • 4 in . Side it. 9 in . 
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Fit,'Ure 9. L5 raft uitl. fou!' Hollm·t 11V11 ponton units 

as supports (fi .. . } ) revealed no il':lproverr.cnt in freeboard conditions at 

the bO\·; or s.:.des . . s ir. tr.e case o:: the sinele pouto1~, 1reeboards at the 

'om·: Here less i·lit~ the Hollmr "'1 11 pontot: than \:ith the ~.4 ponton . Free­

board results on the sides of the pontons \!Cre sorr.eHnat sinilar, although 

the vmve betHeen the pontons appeared to be farther downstream \.rith the 

Hollmr "V'' ponton raft (compare fib . 6 and 10) . Frccbo·trd- velocity curves 

at the three tc:.;t loadings in still uater arc shovm on plate d . The loca­

tion and ma';nitude of the average ::tinimum freeboard on the inboard side of 

one or the center pontons in the raft are shO\·m in table L. . J\vc.rage rnini­

mur:t .:'rc.;C;board curves also ucre dev~lopc.d for t c inboard sides of the t\-ro 

outer pontons C ontons l and 4) in ti1c raft and arc presented on plate 9 . 

rrecboards for the outboard sides of all pontons in the raft arc shown in 

table. 5. 

24 . f'rior to tc.sting th0 SC;ven- ponton raft .tith th0 Hollow "V" 

pontons as supports (fig . 11) a check vms made against th0 co,nputcd 
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Figure 10 . Flm-: conditions for four Holl0\1 11 '1 11 ponton l.5 r.:J.ft 
: r~..cbo.:J.rj::; for vclocit..f v-' 10 .8 fps and 14-in . loadir.r: 

Ponton i'o . ;' bo\'1 1. 7 in . . on ton ~:o . 2 ::tm·oo rd ~id~;; .... . 9 in . 

deflection of tbu r .:-..ft ur.dcr a load of 150 tom; on a bas ... of 24 rt . •· 

::;ir."!il.:J.r c~lc..:ck ~-:.:J.s mad\.! on the. four-1.onton r<.ut dc~cr.:.bcd in par" ra. h 15 . 

.. ih.-rcas clos ... agroJ~..'nh.:nt octuc~..n rr.odel and co: .. put cd dd'l~ctior.s ob ... u.ln ... d 

for th~.; four- ponton ra.'t , u. consiucrablo...; difference c:~i..,t.cd for t.w s~vvn-

ponton raft ( ..>ec plate 9A) . This var iation in dcflcc t.ion i., .:-..tLril:.uted 

to the extr a rlaidit~· of the raft superstructure cau ::,ed br t.1c clo::;e spac-

inc of the ponton::; and a slight discrepanc~r in the dead lond \;eight of the 

•. todcl pontons and raft. superstructure . Ho\levcr, t.hc inability of the 

r:-.odel superstructure to reproduce t he conput~d flexibility of the s~ven-

ponton raft docs not vitiate the ~odel results , since tile center ~nton 

in the raft presented the most critical condJ.tion and \·ta::; loaded at the 

start of a test to the desired freeboard . 

25 . In testing the ScVC.J1-ponton u5 raft \!lith the Hollot·: 1'V 11 poi1t.ons 

as supports (fir- . 11) , ".vcra~c .. 1lnimum freeboard- velocity curves ,;~,.rl. 
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Figure 11. h5 ra.:t ;:ith scv~n Hollovr "V" ponton units 

dcvelopc..d uith the raft loaded i!l still \:ater to produce frceboards of 

11., 1 , ".!1d 6 .:. .. . on the po!"t and st<Lrboard side::~ of the C~,;ntcr ponton 

of the raft . Tests rcvcaLd that the avtJragc :11ini.":lUJll fr~cboards along 

the sid~J o .. : U .... c~..r.tcr pontOt"! in the raft \rorc 4.3 i1 •• for d. velocity of 

12. 0 i't pE:r second and a 11.- in . loading; 2 . 6 in . for a velocity oi' 10 . 8 

ft per second and a 10-in . loadin~; and 2 , 7 in . for a velocity of d.9 :t 

per second and a 6·-in , loadins (plate 10) . l·~inimum fr..-cbo-.rJ.s on the 

sides for the aboV\.. conditions of v<-locity ucrc Z(.;ro . .1.1so, for the 

abovc- .. cntioned velocities and conditions of louliin0 av..-ra[_,c l':linimum 

frccbcards of - l4 . t>, - 11.0, and - 10 . 1 in . ~.:xistcd on tb; bov; , Fie . 12 

shov1s flo•·: conditions for the seven Hollm·: "V" ponton raft under a vc.loc­

ity of 12 ft p0r s~,;cond and a still- v:ater loading of 14 in . It \dll be 

noted from the test data that for all conditions of loadint; the bovr of 

the cc..ntcr ponton vros tnc most critical area , The location and magnitude 

of the average minimum frc<-board on tho starboard side of tho center 
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Figure 12 . Flow conditions for sov~n Hollo\'/ 11 V11 ponton .. 5 raft 
Frccboards for v~locity of 12 . 0 fps and 14-in . loading 

Ponton ~.o . 4 bou - 14 .8 in , Ponton No . 4 starboard side 4 .3 in . 

ponton in the ncvcn-ponton raft arc shm-m in table 6 . Avcrage mini.J,mm 

freeboard curvt;s also vrerc dcv~.-1op~Jd on the port and starboard sidc.s of 

all other pontons in the raft . The freeboard data on inboard sides of the 

pontons are shovm on plates 11- 13 . Freeboard data on the outboard sides 

of the pontons in the seven- ponton raft are shovm in table ?. The free-

boards for the outermost pontons of the raft are more critical than those 

which vTould have resulted if the computed deflections had been reproduced . 

The data have been presented, ho\vever , for comparative purposes . 

Double 11V 11 Ponton 

Descri-otion 

26 , Tho Double 11V11 ponton had a length of J2 ft 0-5/8 in . (32 . 052 

ft) , a \ddth of 6 ft 10- 1/2 in . (6 . 875 f t), a midsection height of 3 ft 
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FiGure l3 . Jouble "V" ponton unit 

10-3/C in . (3 , <.:'65 ft) ir.cn.:ascd to 4 ft 3 in . (J.. , ,) ft) at the bo\1 (fig . 

13 a.:1d plate 14.) . fhc Double 1\r:• ponton unit tcJt~::d consi sted of t\>'O 

Double wrn pontons 1 lus a 21-ft -9- 1/8- in . (21. 760 ft) center section re­

sultin • ir. an ovcr- '111 lenztn of 85 ft 10- 3/8 in . (8) .co5 ft) . 

Test results 

27 . l'lle results of tests with the single Jouble 11V11 ponton are 

snov.'Tl in t1.ble 3, on fig . 14 and pl ate 14. 1werage minimum freeboard­

velocity curves indicated that , like previous types of pontons tested, 

the bo\'T \·ras the mo.;t critical area in that zero freeboarda occurred first 

in this area . Average minimu"ll freeboards on the bow and side of the 

l!ollo\r 11V11 and Double "V" pontons \'rere sinrilar for still- \-rater loadings 

of 14 and 10 in . and slightly less for tne Joublc 11V 11 ponton under 6- in . 

loading . Nci thcr type as a single ponton Has an i: .. provcment over the 

standard Lh ponton . Durin.:; testin[ of the Double 11V11 ponton as a single 

unit , .... t \las noted that for a 14- in . freeboard loadin6 and a velocity of 

16 . 0 ft ,icr st;cond the ponton had a tendency to plane . This planing 
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Fi "Jre 14 . FloH conditions for single Double "V 11 pontcn 
Freeboards for v~loc·ty of 16 . 0 fps and 14- in . loading 

BaH -3 . l in . Side 9. 5 in . 

action resulted in an increase of freeboard over the 14 . 5 ft per second 

velocity (la·st velocity before plani::1£; begins) of 1.2 in . on the side and 

6 . 2 in . on the bow (see plate 14) . This increase in freeboard is believed 

t.o result from the lifting effect of the nigh- velocity flo\v being funneled 

under the bo\v of the Double "V" ponton unit . Planing action occurred 

only on the single ponton 'lrith a 14- in . freeboard loading at velocities 

above 14. 5 ft per second . 

28 . In testing the. four- ponton ~.5 raft with the Double 11 V" ponton 

as supports (fig . 15), average minimum freeboard- velocity curvc..s (plate 

15) r evealed that a considerable improvement in freeboard conditions \~s 

effected over the Hollow 11V11 ponton, especially at the bow . Freeboard 

conditions \-lere about the oru:w as observed previously vrith the 1·14 ponton 

raft • The wave bet' .. Ieen the pontons resulting from bow conditions \~s 

still present , although not as clearly defined as in previous tests 
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Figure 15 . L5 rn.ft <·:ith four Double "V" ponton units 

(.:irr . 16) . :'he 1ocDtion and r.:a_;nitudc of the av0rag"' ... ini: 1um freeboard 

on t.1c inboard sides of the b:o c,.mt'"'r pontons ar0 sho\ln in table 4 . 

:wcrazc minimilln freeboard curv~s dev~.- lopcd for th..; inboard sides of the 

tHo outer pontons (pontortG 1 and 4) in the raft a1·c- shown on pl ate 16 , 

while similar data obtain~d for the outboard sid~s of all r~ntons in the 

four- ponton raf~ ar~ prcs~nt~d in table d . 

29 . . ... veragc minimum fr.._cboard- v-.loeity curve-s developed for the 

sevun- ponton h5 raft ·:lith the Double "V 11 pontons as supports (fig. 17) 

arc shown on plate 17, while the location and magnitud~ of the average 

minimum freeboard on th~ port and starboard sides o: the ccnt~r ponton 

in tnc seven- ponton raft arc. snov:n in table 6 . Results \'fcrc similar to 

those procured \·lith the four ponton raft in that freeboard conditions 

\'fOre il .proved both at the bO\v and at the sides of the pontons . J\Vcr age 

rninimilln freeboard curvc..;s also \'lerc developed on the port and starboard 

sides of all other pontons in the raft . Frc~board data on the inboard 

sides of the 1JOntons are shovm on plates 18- 20 . Freeboard data on the 

outboard sides are presented in table 9 . Fig . 18 shows flo\'1 conditions 



Figure 16. ?loN conditions for fou!' Jou'::>le "V 11 !)Onton L5 raft 
Frccboards for velocity of ll.? i'ps a:1d 14- in . loading 

Ponton r;o . 2 bm: 2 . 6 u • Ponton :.o . ~ starboard side 3 .6 ln . 

Fi gure 17 . 1·15 raft with seven Double "V" ponton units 
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:'igure 18 . rl0\'1 condit.:.ons for sc'.'Cn Jouble "V" r>enton 1.5 raft 
Freeboara., _·or veloci:.y o: 12 .0 fps and 1.4- in . load.:.n~ 

Ponton t;o . 4 bo~·T - 1) .9 in . Ponton No . 4 starboard side 6 .3 in . 

fo r the seven Double "V" ponton 1.5 raft ~or a velocity of 12 it ;.er second 

and a still- •,rater loadin-; of 14 in . 

Tyrye 11A 11 ScoH Bow Ponton 

Description 

30 . The type "A" scow bow ponton design had a len.:tr1 of 31 ft 5-

11/16 in . (3l.4?li ft) , a Hidth o: 6ft 10- 1/2 in . (b . u'/5 ft), and a mid­

section height of 3 ft 10- 3/3 L1 . (3 . 865 ft) increased to 4 ft 3 in . 

(4 . 25 .ft) at the bo ... t (sec fig . 19 and plate 21) . The bO\·r had a flat 

sloping rake \·rhich intersected the botto •. l of the ponton at an angle of 

150 dq;r<:c" , and in plan ~1as r;.;cta.1.:;ular in s!1ape . l'i.c t;pe 11
A 11 SC0\1 boN 

ponton unit t.Jstcd consi~Lcd of bTo type 11A 11 scov1 bo\.f pontons \lith an 



Description of Tests 31 

Figure 19 . Type 11A 11 scow bO\-r ponton unit 

additional n - ft - ? - 1/8- in . ( ?1.760 f t) center St;ction, vmicl1 resulted in 

an ov~r-all lcnfth of 84ft 8- 1/2 in . (84 . 70o ft) . 

Test results 

31. Results of tests 1·:ith th .... s ingle type 11.\ 11 sco\: bm-1 !)Onton arc 

shmm in table lJ, on fig . ?0 and plate 21. .w .... r a ~c mini.m.ll:~ freeboard-

Fi t;ure 2.0 . Flow conditions for a single type ".~ 1' JC0\'1 bo\·t ponton 
Freetoards for velocitJ of 16 .0 fps and 14- in . loading 

Bo\.,r - 13 . 7 in . SidG 1. 0 in . 
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velocity curves developed for the three test loadings in s till water re­

vealed r esults si.'T'.ilar to those previously observed with the Hollow 11 V11 

and Double "V 11 type pontons . Also, as in the case of the single Double 

11V11 ponton, it uas noted that for the 14- in . and 10- in . f reeboard loadings 

and for flows approaching the critical velocity of 12 ft per second the 

ponton had a tendency to plane . This planing action is attributed to t he 

lifting effect of the high-velocity flm'f against the flat sloping bow and 

bottom of this type ponton . L~a~nation of plat e 21 indicates a slight 

increase in freeboard for t:1e 14- in . loading during planing action and a 

less ra~id loss in f r eeboard for the 10- in . loading. 

32 . Tests of the four- ponton L5 raft \vith the type 11
1,

11 scow b011 

pontons as supports (fig . 21) revealed that the scO\·- type bo•.'f shape re­

sulted in greater freeboard co~ditions at ooth bo\r and sides t han fo r any 

of the previous ponton designs i .. vcst..:...:;at cd . Av~;;ragc nini'Tium freeboard 

curves developed t:1rou._,.1out t :.c range of vcloc ... t ... <.;s arc s hovm on plate 22 . 

11lthough the 'v:avc bct\lcen the pontons observc.;d in previous tests was still 

prest.:nt , it H<...s definitely loHcr and broader than any pr~.;viously observed 

(fig . 22) . The location and ,aagnitude of the av0rac~ minimum fncboards 

~ 

Figur e 21. h5 r aft with four type 11 .1\. 11 scow bo\i pontons 
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Figure 22 . Flow conditions for four type 11A 11 scow bovr ponton L5 raft 
Freeboards for velocity of 11.3 fps and 14- in . loading 

Ponton No . 2 bow 4. 1 in . Ponton No . 2 st arboard side 3 .4 in . 

33 

on the inboard side of one of the center pontons are shown i n table ll . 

Average minimum freeboard curves, developed for the inboard sides of the 

two outer pontons (pontons 1 and 4) , are shown on plate 23 . The average 

minimum frceboards for the outboard sides of all pontons in the raft may 

be found in table 12 . 

33 . Tests of the seven- ponton H5 raf t with the type 11A11 sco\v bow 

ponton as supports (fig . 23) resulted in freeboard conditions about the 

same as those recorded with the seven Double 11 V11 ponton raft . .nthough 

freeboard conditions at the bow were slightly better with the scow bow 

shape, they were slightly worse on the sides . Average minimum freeboard-

velocity curves arc shown on plate 24 . Flow conditions arc shown on 

fig , 24 . The location and magnitude of the average minimum freeboard on 

the port and starboard sides of the center ponton in the seven- ponton 
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Figurl.. 23 . l'15 raft v,rith Sl..VGn t.YPc, 111\ 11 scov1 bow ponton units 

raft arc sho\-m in table 13 . Av.;ragc ninimwn .1.'rt..~..board curvl..s w~.-re; also 

dcv-.-lop~..d on th<... port ::md st1.rboard siu'"'s of all ot.h~..:r pontons in tn~.. raft . 

Fr~.:t..:board data on t he inbo.:J.rd :>idl..v of the ponton:J ar"' :.hown on plates 

'5- 27 . Freeboard dat!} on t .. e outooard sides of t he pontons in t 1e seven-

r..onton raft are shm-m in table 14. 

Fi0-ure 24 . l·low conditions 1or seven type "·· 11 scoi<' bo\1 ponton r.5 raft 
Freeboards for velocity of 12 .0 fps and 14- in . load~ng 

Ponton No . 4 bmr - 12 . 5 in . Ponton 1~0 . 4 starbOard side 5.6 in . 
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DeGer.:. •tion 

34 . Tr e type r:ll 11 SC0\·1 bov1 ponton design .,ad a len:;th of 31 it 8-

7/16 in . (31.?03 ft), a Hidtn of 6ft 10-l/2 in . (6 • .375 ftL a ,nidsection 

height of 3 ft 10-J/8 in . (3 .865 ft) increased to 4 ft 3 in . (4 .25 ft) at 

the b0\·1 (see fig . 25) . fror,, the above dimensions and a comparison of 

plates 21 and 2B it will be noted that the type 11
11

11 and "B" scow bou ron­

tons were somewhat similar in design . The exceptions \·Jere that the type 

"A 11 ponton was shorter in length by 5- l/2 in . and that the rake o: the 

bow intersected the botto1.1 of the ponton at an angle rather tha!'1 on an 

8- ft radius :..s in tt e c 3.sc of the t;ypc "B" ponton . The type "B" SCO\·J bO\·! 

ponton unit tcst~,;d consisted of t\·:o ~ype "B" pontons plus a n-ft-~ -l/8-

in . ( 21.760 t) center section, resulting in an ov~.;r-all l~,;ngth or 05 ft 

2 in . (85 .166 ft) . 

Test results 

35 . Results of Lcsts v1itn the single. type "J" scow b0\'1 ponton arc 

Figure 25 . Type "B" SC0\·1 bow ponton unit 
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sho\in in table 10 , on fig . 26, and on plate 28 . ~vcrage minimum freeboard-

velocity curves developed :or the 00\1 and sides of a single ponton (plate 

28) reveal a slight increase in f r 0"'boards at the bo\..- ove;r those observed 

vrith the type 11A11 scoH OO\v . Little difference v1as noted in side free-

boards . Flovl past a single ponton is shown on fig . 26 . As in tht.. case of 

the type 11A11 scow bo\v ponton unit , planing action \..ras observed on t he type 

11 8 11 sCo\..r bow pont on unit for velocities in excess of 12 ft per second . 

This planing action resulted in a slight gain in freeboard for the 14- in . 

loading and a less rapid loss in f r eeboard for the 10- and 6- in . loadings . 

36 . Av erage minimum f r eeboard- velocity data procured with the four­

ponton N5 r aft and the type 11 311 sco\'i bm·1 pontons as supports (fig . 27 and 

plate 29) '"ere similar to the data procured \nth the type 11
<\

11 scow bovr 

ponton . Flow conditions (fig . 23 ) are also compar able . The location and 

magnitude of the aver age minimum freeboard on t he inboard side of one of 

Figure 26 . Fl ow conditions for single type 11 8 11 scow bow ponton 
Freeboards for velocity of 16 . 0 fps and 14- in . loading 

B0\'1 - 14 in . Side 1.25 in . 
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the two center pontons are shovm in table 11 . Average minimum freeboard 

curves, developed for the inboard sides of the two outer pontons (pontons 

1 and 4) in the raft , are shovm on plate 30. Averat;e minir.".UT!l freeboards 

obtained for the outboard sides of all pontons in the four-ponton raft 

arc given in table 15. 

Figure 2? . h5 raft Hith four type "B11 scow bm·r ponton units 

Figur e 28 . Flo\'! conditions for four t~rpe 11 B" sco\·r bo\-r ponton 1'15 raft 
Frceboo.rd.s .;.'or v<..locity of 10 . 8 fps and ll,.- in . loading 

Ponton No . 2 bmr !,. • J in. Ponton Ilo . 2 star board side 3 . 3 in . 
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37 . Average ~nDnum freeboard- velocity curves (plate 31) developed 

,.nth the seven- ponton H5 raft and the type ".3" scow bow pontons as sup­

ports (fig . 29) revealed side freeboard results about similar to those 

recorded i'rith the type ",\" scow boH . r'reeboards at the bow of t he type 

"311 scmv bo\v ponton appeared slit;htly greater at still- water loadings of 

14 and 10 in . than those observed ,,.rith the type 11 B11 scow bow ponton . Flow 

conditions (fig. 30) \mre still most critical at t he bow. The location 

and magnitude of t he averace minL~um freeboard on the port and starboard 

sides of the center ponton in the sevcn- ponton raft are shown in table 13 . 

Average minimum freeboard curves also Here developed on the port and star ­

board sides of all the other pontons in the raft . Freeboard data on the 

inboard sides of the pontons are sho1m on plates 32-34. Freeboard data 

on the outboard sides arc presented in table 16 . 

Figur e 29 . N? raft vJith seven type 11 B11 sco\11 bm,r ponton units 
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Fi gur e 30 . Flow conditions for seven type 11 8 11 scow bow ponton h5 raft 
Freeboards for velocity of 12. 0 fps and 14- in . loading 

Ponton No . 4 bow -13 .5 in . Pont on No . 4 starboard side 7 .0 in . 



40 

PART IV: DISCUSSION OF TEST RESULTS 

38. Although tests of the standard lv:i4 ponton unit revealed satis-

factory performance as a single ponton, its performance in the four-ponton 

Taft confirmed previous prototype observations of unsatisfactory condi-

tions. The waves created by flow passing the ponton bows crested, between 

the pontons vdth a considerable loss of freeboard on the side. Improved 

freeboard conditions were secured vJith several of the other types of pon-

ton bows investigated wherein the bow had a flatter rake and presented 

more frontal area to the path of flow, 

39. Presented in tables 17-23 are detail0d comparisons of the 

average minimum freeboards for the H4, Hollow 11V11 , Double "V", and the 

types rtA 11 and nB 11 sco~or bm<V pontons as single floating units and as sup-

ports for the four- and seven-ponton rafts. As a single ponton the N4 

type provided best freeboard conditions both at the bow and on the side; 

the otli.er types of single pontons investigated v-mre about equal in per-

formance, although inferior to the M4 single ponton, 

40. The four-ponton raft created the most critical freeboard con-

ditions on the side. For low velocities, freeboard conditions at the bow 

and on the sides of the pontons in the raft were similar, However, as 

the velocity of flow increased the superiority of the types 11A11 and rtB 11 

scow bows and the Double uvn pontons was demonstrated by the ability of 

these pontons to operate in high-velocity flows with a less rapid loss 
) 

of freeboard on the bow and sides than was evidenced by the N4 or Hollow 

•· 11V': type pontons, The types 11Arr and 11 B11 scow bow pontons were superior 

in performance to the Double 11Vrt type ponton, The super~ority of the 
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types "A" and "B" scow bow shapes is attributed to tho flat rake of bow 

and broad frontal area which caused flmv striki'ng the bow to be forced 

under the ponton rather than to the sides where the adjacent pontons 

restricted flow to such a degree that the flow built up between the pon­

tons causing the rapid loss of freeboard observed with the N4 and Hollow 

"V" type pontons, 

41. In comparing the performance of the ponton units in the seven­

ponton raft, no data were procured on tho E4 ponton raft, as the perform­

ance with the four.:..ponton raft had indicated that revisions to the bow 

shape were necessary. The performance of the types 11A" and 11 B11 scow bow 

pontons and the Double 11 V11 and Hollow 11V11 pontons in the seven-ponton 

raft was sL~ilar to that observed ldth the four-ponton raft, in that best 

freeboard conditions resulted with the types 11A11 or 11 B11 scoVJ bow shapes. 

Unlike the results of tests with the four-ponton raft, however, the use 

of the seven-ponton raft caused freeboard at the bov.r to be more critical 

than on the sides, This is attributed to the sn~ll space remaining 

between the pontons of the reinforced raft and the large frontal area 

presented to flow by the ponton bows, 

42. Of the five types of ponton bow shapes investigated, best all~ 

around performance vias observed with the types 11 A 11 and "B 11 scow bow shapes; 

the type 11 B" s.cow bow '\"'ith the rounded transition from bow to the bottom 

of the ponton was slightly superior to the type "A" scow bow shape, The 

types 11 1-\. 11 and 11 B11 scm'i bow shapes have the added advantage that the 

simplicity of lines should make them more economical to construct. 



TABLES 



TABLE l 

LOCATION AND MAGNITUDE OF AVERAGE MINIMUM FREEBOARD ON SIDE OF PONTONS 

14-Inch Freeboard Loading on Side in Still Water 

Single M4 Ponton Unit M5 Raft with Four M4 Ponton Units• 

Velocity Distance from Bow on Side Observed Average Freeboard Velocity Distance from Bow on Side Observed Average Freeboard 
Ft/Sec in Feet in Inches Ft/Sec in Feet in Inches 

1.6 12.0 14.00 1.6 12.0 14.00 
3.2 12.0 13.90 3.2 12.0 1).90 
5.1 12.0 13.70 5.1 12.0 1).60 
7.0 12.0 13.25 7.0 13·5 1).00 
8.9 15.0 11.90 8.9 18.5 10.75 

10.8 19-5 10.50 10.8 21.0 5.50 
12.5 22.5 8.75 
13.9 25.5 7.25 
16.0 27.0 4.85 

10-Inch Freeboard Loading on Side in Still Water 

1.6 12.0 10.00 1.6 12.0 10.00 
3.2 12.0 9.85 ).2 12.0 9.90 
5.1 12.0 9.45 5.1 12.0 9.50 
7.0 12.0 8.75 7.0 15.0 8.10 
8.9 16.5 7.15 8.9 18.0 4.60 

10.8 ?1.0 4.70 
12.5 24~0 2.75 

6-Inch Freeboard Loading on Side in Still ~Tater 

1.6 12.0 5.95 1.6 12.0 6.00 
3.2 12.0 5.70 ).2 12.0 5.85 
5.1 12.0 5.:.w 5.1 1a.o 5.60 
7.0 21.0 4.45 7.0 2 .o 4.85 
8.9 24.0 2.15 7.'7 27.0 3.40 

* The freeboard data for the H5 raft are the average minimum freeboards measured on the starboard edde of ponton No. 2. 



M5 Raft Loaded to 14-Inch 
Freeboard in Still Water • 

Ponton Ponton Ponton 
Veloc1t7 l!ro. 1 llo. 2 No. 3 

Ft/Sec Port Port Starboard 
Side Side Side 

1.6 22.1 14.2 14.2 

3.2 21.7 14.0 13-9 

5.1 21.2 13·7 13·5 

7.0 19.4 13.0 13.1 

7.7 

8.9 17.5 10.-8 11.2 

10.8 13·3 5.9 6.0 

TABLE 2 

AVERAGl!! KINIMOM FRDBOARDS ON OUTBOARD SIDES 
OF M4 PONTONS lN THE 4-PONTON M5 RAF:r 

M5 :Raft :r,paded to' lC>-Inch 
Freeboard in Still Water • 

Ponton Ponton Ponton Ponton Ponton 
l!ro. 4 No. 1 No.2 No. 3 No. 4 

Starboard Port Port Starboard Starboard 
Side Side Side Side Side 

22.5 18.3 10.0 9.8 18.5 

?.2.1 18.2 9·9 9-7 18.4 

21.7 17.8 9·8 9.5 18.0 

21.1 16.7 8.6 1·9 17.0 

20.0 14.6 ;.o 4.9 14.9 

14.; 

• Prior to conducting tests pontons numbers 2 and 3 in the M5 raft were loaded in still water 
to 14--, lC>-, and 6-in. freeboards on the starboard and port sides, respective17. 
All freeboard measurements are in prototype inches. 

M5 Raft Loaded to 6-Inch 
Freeboard in Still Water • 

Ponton Ponton Ponton Ponton 
No. 1 No. 2 l!ro. 3 No. 4 
Port Port Starboard Starboard 
Side Side Side Side 

17.5 6.6 6.; 17.1 

17.2 6.; 6.1 17.0 

17.0 6.3 5.8 16.8 

16.4 5·9 s.4 16.; 

15.6 4.7 4.2 15.6 



TABLE 3 

LOCATION AND MAGNITUDE OF AVERAGE MINIMUM FREEBOARD ON SIDE OF PONTONS 

14-Inoh Freeboard Loading on Side in Still Water 

Hollow "v• Ponton Unit Double "v" Ponton Unit 

Velocity Distance from Bow on Side Observed Average Freeboard Velocity Distance from Bow on Side Observed Average Freeboard 
Ft/Seo in Feet in Inches Ft/Seo in Feet in Inches 

1.6 15.0 14.00 1.6 13.5 14.00 
3.2 1~.0 13.90 3.2 13.5 13.90 
5.1 15.0 13.70 5.1 13.5 13.50 
7.0 15.0 13.30 7.0 16.0 12.80 
8.9 16.5 12.20 8.9 18.0 11.50 

10.8 21.0 10.6o 10.8 18.0 10.80 
12.5 27.0 9.00 12.5 25.5 9.40 
15.2 33.0 6.80 14-5 42.0 8.30 
16.0 36.0 4.90 16.0 46.0 9.50 

10-Inoh Freeboard Loading on Side in Still Water 

1.6 15.0 10.00 1.6 13.5 10.00 
3.2 15.0 9.90 3.2 13·5 9·90 
5.1 15.0 9.70 5.1 13.5 9·70 
1·0 16.5 9.1Jo 7.0 16.5 9.00 
8.9 19.5 8.10 8.9 18.5 7-40 

10.8 21.0 6.10 10.8 21.0 5.20 
13.5 25.0 2.50 13.5 3}.0 3-40 

6-Inch Freeboard Loading on Side in Still Water 

. 
1.6 15.0 6.00 1.6 13.5 6.oo 
3.2 15.0 5.80 3.2 13.5 5.00 
5.1 15.0 5.60 5.1 18.0 5-40 
7.0 16.5 5.20 7.0 19.5 4.5Q 
8.9 19.0 4.30 8.9 13·5 2.30 

10.8 22.5 2.20 



TABLE 4 

LOCATION AND MAGNITUDE OF AVERAGE MINIMUM FREEBOARD ON SIDE OF PON'rONS 

14-Inch Freeboard Loading on Side in Still Water 

M5 Raf't"with Four Hollow "V'' Ponton Units• M5 Raf't with Four Double "V'' Ponton Units• 

Velocity Distance from Bow on Side Observed Average Freeboard Velocity Distance from Bow on Side Observed Average Freeboard 
Ft~ec in Feet in Inches Ft/Sec in Feet in Inches 

1.6 15.0 14.00 1.6 13.5 14.00 
3-2 15.0 13.90 3.2 13.5 13.90 
5.1 15.0 13.70 5.1 16.5 13.70 
7.0 18.0 12.80 7.0 21.0 12.60 
8.9 22.5 8.ao 8.9 21.0 10.60 

10.0 27.0 2.90 11.7 25.5 3.60 

10-Inch Freeboard Loading on Side in Still Water 

1.6 15.0 10.00 1.6 13.5 10.00 
3-2 15.0 9.90 3.2 13.5 9.90 
5.1 16.5 9.70 5.1 16.5 9.70 
7-0 18.0 9.20 1·0 21.0 7.90 
8.9 22.5 5.90 
9.8 24.0 ;.20 9.8 19.5 3.4o 

6-Inch Freeboard Loading an Side in Still Water 

1.6 12.0 6.00 1.6 13.5 6.oo 
3.2 12.0 5.80 3.2 15.0 ' 5.80 
5.1 15.0 5.30 5.1 16.5 5-4D 
7-0 19.0 4.70 7.0 19.5 4.10 
8.6 22.5 l.bo 8,1 16.5 2.20 

' 

• The freeboard data for the M5 raf't are the average minimum freeboards measured on the starboard side of ponton No, 2, 



l45 Ratt Loaded to 14-Inch 
Freeboard in Still Water• 

Ponton Ponton Ponton 
Velocity No. 1 No. 2 No. :3 
FtjSeo Port Port Starboard 

Side Side Side 

1.6 26.6 16.7 17.5 

3.2 26.4 16.6 17.:3 

5.1 26.2 16.2 17.1 

7.0 25.7 15.7 16.6 

8.6 

8.9 22.5 10.3 12.5 

9.8 

10.8 18.5 6.1 7.2 

TABLE 5 

AVERAGE MINIMUM FREEBOARDS ON OUTBOARD SIDES 
OF HOLLOW "V" PONTONS IN TBE 4-PONTON M5 RAFT 

1.!5 Ra:f't Loaded to 10-Inch 
Freeboard in Still Water• 

Ponton Ponton Ponton Ponton Ponton 
No. 4 Uo. 1 No. 2 No. 3 No. 4 

Starboard Port Port Starboard Starboard 
Side Side Side Side Side 

26.6 25.6 1:3.:3 1:3.5 24.8 

26.4 25.4 1:3.1 13.4 24.6 

26.2 25.2 13.0 1:3.1 24.4 

25.:3 24.7 12.4 12.4 23.9 

21.9 22.0 9.9 9.4 21.2 

18.2 9.0 9.7 18.5 

16.3 

• Prior to conducting tests pontona numbers 2 and 3 in the M5 ra:f't were loaded in still water 
to 14-. lo-, and 6-in. freeboards on the starboard and port sides, respectively. 
All freeboard measurements are in prototype inches. 

M5 Raft Load~d to 6-Inoh 
Freeboard in Still Water• 

Ponton Ponton Ponton Ponton 
No. 1 No. 2 No. :3 No. 4 
Port Port Starboard Starboard 
Side Side Side Side 

22.3 9.4 9.4 22.0 

22.3 9.2 9.2 22.0 

21.9 8.8 9o0 21.8 

21.2 8.3 8.3 20.7 

20.7 5.8 7.1 17.1 



TABLE 6 

LOCATION AND MAGNITUDE OF AVERAGE MINIMUM FREEBOARD ON SIDE OF PONTONS 

14-Inoh Freeboard Loading an Side in Still W&ter 

J45 Raft with Seven Hollow "V" Ponton Units• J45 Raft with Seven Double "V" Ponton Units• 

Velocity Distsnoe from Bow on Side Observed Average Freeboard Velocity Distance from Bow on Side Observed Average Freeboard 
Ft/Sec in Feet in Inches Ft/Sec in Feet in Inches 

1.6 16.5 14.00 1.6 15.0 14-00 
3.2 16.5 13.90 3.2 15.0 13.90 
5.1 16.5 13.50 5.1 16.5 13.20 
7.0 16.5 12.lJ() 7.0 18.5 12.l,o 
8.9 18.0 lO.lJ() 8.9 21.0 10.80 

10.6 18.0 7.f:IJ 10.8 23.0 8.80 
12.0 21.0 4.30 12.0 26.5 6.30 

10-Inoh Freeboard Loading on Side in Still later 

1.6 13.5 10.00 1.6 13.5 10.00 
3.2 13.5 9.70 3.2 13.5 9.90 
5.1 15.0 9.l.;o 5.1 21.5 9.70 
7.0 18.0 8.30 7.0 25.5 9.20 
8.9 18.5 5.6o 8.9 25.5 7.70 

10.8 19.5 2.50 10.8 24.0 5.00 

6-Inch Freeboard Loading on Side in Still Water 

1.6 15.0 6.oo 1.6 13.5 6.00 
3.2 15.0 5.60 3.2 13.5 5.80 
5.1 16.5 5.00 5.1 22.5 5.20 
1.0 18.0 4.10 7.0 27.5 4.10 
8.9 18.5 2.90 9.0 13.5 2.20 

• The freeboard data for the M5 raft are the average minimum freeboards measured on starboard side of ponton No. 4. 



M5 l!att Loaded to 11!-Iach 
l'reeboard in Still lfate ... 

Pontoll Pontoll Ponton 'Ponton Ponton 
1'el.oci117 llo. 1 llo. 2 llo. 3 llo. 5 llo. 6 

7t/Sec Port Port Port Starboard Starboard 
Side Side Side Side Side 

1.6 24.3 19.1 15.7 16.0 19.4 

~.2 24.1 18.9 15.5 15.8 19.2 

5.1 23·9 18.4 15.0 15.1 19.0 

1·0 2J.2 17·7 13·9 14.0 17.8 

8.9 21.7 15·9 13.7 12.2 14.5 

10,8 16.9 13·3 9·9 9·9 13.6 

12.0 13·3 11.5 7.6 7·5 10.9 

Ponton 
llo. 7 

Starboard 
Side 

24.7 

24.5 

24.2 

2J.l 

21.4 

16.6 

13.2 

TABLE 7 

AVERAGE MINIMUM. FREEBOARDS ON OUTBOARD SIDES 
OF HOU.OW "V" PONTONS IN THE 7-PONTON f.l5 RAFl' 

M5 Raft Loaded to 10-Inch 
Freeboard in Still Water• 

Ponton Ponton Ponton Ponton Ponton 
llo. 1 !lo. 2 !lo. 3 lllo. 5 lllo. 6 
Port Port Port Starboard Starboard 
Side Side Side Side Side 

21.4 15.7 11.3 11.5 15.1 

21.2 15.5 11.3 11.3 14.9 

20.9 15·3 10.8 10.8 14.4 

20.0 13·9 9·1 9·1 13.5 

18.0 12.1 1·9 8.1 ll.J 

14.4 9·2 3·9 4.1 7.7 

• Prior to condneti:ng teata ponton. llo. 4 in. the M5 raft was loaded 1n still vator 
to 11!-, 10-, and 6-in. freeboards on the starboard and port eid~s, respeotivel7. 
All freeboard aeaour•ente are in. protot;ype in.cheo. 

M5 Raft Loaded to 6-Inch 
l'reeboard in Still lfate ... 

Ponton Ponton Ponton Ponton Ponton. Ponton Ponton. 
lllo. 7 lllo. 1 No. 2 No. 3 lfo. 5 lllo. 6 Jllo, 7 

Starboard Port Port Port Starboard Starboard Starboard 
Side Side Side Side Side Side Side 

20.7 18.5 11.2 6.5 8.6 12.2 18.9 

20.5 18.1 11.0 6.5 8.4 12.2 18.7 

20.2 17.6 10.8 5.4 7.6 11.5 18.4 

19.3 15.8 9·8 4.3 6.0 10.0 17.2 

16.9 14.2 7·6 J.1 3·7 8.6 15.3 

14.0 



Ponton 
Velocity lfo. 1 
Ft/Seo Port 

Side 

1.6 26.6 

3.2 26.4 

;.1 26.2 

1·0 25 • .3 

8.1 

8.9 2.3.9 

9.8 

10.8 

11.7 19.8 

M5 Raft Loaded to 14-Inoh 
Freeboard in Still W&ter• 

Ponton Ponton 
No. 2 No. 3 

TABLE 8 

AVERAGE MINIMUM FllEEBOARDS ON OUTBOARD SIDES 
OF DOUBLE "V" PONTONS IN THE 4-PON'roN M5 RAFT 

M5 Ra.ft Loaded to 10-Inoh 
Freeboard in Still Water• 

Ponton Ponton Ponton Ponton Ponton 
No. 4 No. 1 No. 2 no. 3 No. 4 

Port Starboard Starboard Port Port Starboard Starboard 
Side Side Side Side Side Side Side 

lh.7 15.7 25.6 23.0 13.0 11.9 22.5 

16.6 15.5 25.4 22.8 12.8 11.7 22.3 

16.4 15 • .3 25.2 22.6 12.6 11.5 22.1 

15.5 13.9 24.3 21.4 11.2 10o5 21.1 

13.7 12.6 22.9 

18.0 7.0 6.3 16.9 

7.0 6.0 18.8 

* Prior to conducting tests pontons numbers 2 and 3 in the 15 raft were loaded in still water 
to 14-, 10-, and 6-in. freeboards on the starboard and port sides, respectively. 
All freeboard measurements are in prototype inches. 

M5 Raft Loaded to 6-Inoh 
Freeboard in Still Water• 

Ponton Ponton Ponton Ponton 
No. 1 No. 2 No. 3 No. 4 
Port Port Starboard Starboard 
Side Side Side Side 

21.4 8.6 7.6 20.2 

21.1 8.5 7.4 20.0 

20.9 a.; 7.2 18.8 

20.3 7·4 6.; 18.4 

17.3 5.2 3.8 ' 17.3 

-



115 Rdt Loaded to 14-bch 
l'reeboard in Still Water* 

TABU: 9 

AVERAGE MINIMUM ffiEEBOARDS ON OUTBOARD SIDES 
OF DOUBLE "V" PONTONS IN T!!l! 7-PONTON M5 RAFT 

115 Rdt Loaded to 10-Inch 
Freeboard in Still Water* 

Ponton Ponton Ponton Ponton Ponton Ponton Ponton Ponton Ponton Ponton Ponton 
Volocit:r Jlo. 1 :lo. 2 :lo. 3 Jlo. 5 Jlo. 6 Jlo. 1 Jlo. 1 Jlo. 2 
7t/Sec Port Port Port Starboard Starboard ~tarboard Port Port 

Side Side Side Side Side Side Side Side 

1.6 2J.4 lS.5 14.2 14.2 17.8 2J.6 19.6 14.2 

3.2 23.2 18.5 14.0 14.0 17~6 2J.4 19.4 14.0 

5.1 2J.O 18.0 13·7 13.6 17.4 2J.2 19.2 13.8 

7o0 21.0 17.2 13.1 13.0 16.4 22.2 18.3 13.5 

8.9 19.1 14.4 11.1 11.0 13.5 19.3 16.2 11.7 

9.8 

10.8 16.2 11.7 9.0 s.s 10.8 16.4 12.4 9·2 

12.0 13.5 9·0 6.8 6.11 8.1 13·7 

• Prior to condllctiDC hate ponton :lo. 4 in the 115 raft wae loaded in otUl water 
to 14-, 10.., and 6-in. freeboarda on the atarboard an4 portaidea, reapectivol:r • 

. .&11 freeboard aeaaur•ente are in protot;rpe inoheo. 

liTo. 3 !lo. 5 !lo. 6 
Port Starboard Starboard 
Side Side Side 

10.1 10.0 14.2 

9·9 9.6 14.0 

9·7 9·6 13.8 

9·2 8.9 13.5 

7.6 7·5 11.7 

5.4 5·3 9.2 

115 Raft Loaded to 6-Inch 
Freeboard in Still Water* 

Ponton Ponton Ponton Ponton Ponton Ponton Ponton 
Jlo. 7 liTo. 1 liTo. 2 Jlo. 3 Jlo. 5 Jlo. 6 liTo. 1 

Starboard Port Port Port starboard Starboard Starboard 
Side Side Side Side Side Side Side 

18.9 16.6 10.8 6.5 1.0 10.1! 16.0 

18.7 16.4 10.8 6.5 7.0 10.6 15.8 

18.4 16.2 10.6 6.3 6.8 10.6 15.6 

17.6 14.6 9·9 5.4 5·7 9·9 14.0 

15.5 11-7 8.1 3·6 4.1 8.1 11.1 

10.1 7.6 2.9 3.2 7.6 9·5 

11.7 

' 



TABLE 10 

LOCATION AND MAGNITUDE OF AVERAGE MINIMUM FREEBOARD ON SIDE OF PONTONS 

14-Inch Freeboard Loading on Side in Still Water 

-
TJpe "A" Scow Bow Ponton Unit Type "B" Soow Bow Ponton Unit 

Ve1ocit7 Distance from Bow on Side Observed Average Freeboard Velocit;y Distance from Bow on Side Observed Average Freeboard 
Ft/Sec in Feet in Inches Ft/Sec in Feet in Inches 

1.6 15.0 14.00 1.6 15.0 14.00 
3.2 15.0 13.90 3.2 15.0 13.90 
5.1 15.0 13.70 5.1 15.0 13.75 
7.0 18.0 12.60 7.0 16.5 12.75 
8.9 16.5 10.40 8.9 13.5 10.85 

10.8 19.5 9.40 11.6 21.0 9.25 
12.5 22.5 8.50 13.6 25.5 10.25 
14.5 28.5 s.so 15.1 28.5 9.90 
16,0 28.5 1.00 16.0 28.5 1.25 

. 10.Inch Freeboard Loading on Side in Still Water 

1.6 15.0 10.00 1.6 15.0 10.00 
3.2 15.0 9.90 3.2 15.0 9.90 
5.1 15.0 9.75 5.1 15.0 9.75 
7.0 13.5 8.50 7.0 16.5 9.00 
8.9 16.5 6.15 8.9 13.5 6,75 

10.8 18.0 4.80 11.6 21.0 4.75 
12.5 22.5 4.10 14.0 27.0 4.40 
14.5 27.0 3.75 14.6 28.5 ,3.00 

6-Inch Freeboard Loading on Side in Still Water 

1.6 15.0 6.00 1.6 15.0 6,00 
3.2 15.0 5.85 .3.2 15.0 5.75 
5.1 16.5 5.50 5.1 15.0 5.50 
7.0 22.5 4.30 7.0 16.5 4.75 
9.3 18.0 1.40 8.9 22.5 2.25 

u.6 20.0 1.25 



TABLE 11 

LOCATION AND MAGNITUDE OF AVERAGE MINIMUM FREEBOARD ON SIDE OF PONTONS 

14-Inch Freeboard Loading on Side in Still Water 

M5 Raft with Four Type "A" Scow Bow Ponton Units* 145 Raft with Four Type "B" 

Velocity Distance from Bow on Side Observed Average Freeboard Velocity Distance from Bow on Side 
l"t/Sec in Feet in Inches Ft/Sec in Feet 

1.6 15.0 14.00 1.6 15.0 
3.2 15.0 13.90 3.2 15.0 
5.1 15.0 13.65 5.1 15.0 
7.0 19.5 12.80 I 7.0 20.0 
8.9 21.5 10.40 8.9 22.0 

11.3 27.0 3.40 10.8 27.0 

10-Inch Freeboard Loading on Side in Still Water 

1.6 15.0 10,00 ],.6 15.0 
3.2 15.0 9.90 3.2 15.0 
5.1 15.0 9.50 5.1 15.0 
7.0 18.0 8.50 7.0 20.0 
8.9 21.0 5.80 8.9 

1 
22,0 

10.3 21.0 2.00 10.2 22.0 

6-Inch Freeboard Loading on Side in Still Water 

1.6. 15.0 6.00 1.6 15.0 
3.2 15.0 5.85 3.2 15.0 
5.1 15.0 5.65 5.1 15.0 
7.0 18.0 4.30 7.0 19.5 
8.9 21.0 1;30 8.9 22.5 

* The freeboard data for the 145 raft are the average minimum freeboards measured 
on the starboard side of ponton No. 2. 

Scow Bow Ponton Units* 

I 
I Observed Average Freeboard 
I in Inches 

14.00 
13.90 
13.60 
12.10 
9.60 
3.30 

10.00 
9.90 
9.60 
8.50 
6.00 
2.00 

6.00 
5.90 
5.50 
5.00 
1.50 



TABLE 12 

AVERAGE MINIMUM FBEEBOARDS ON OurBOARD SIDES 
OF Tn>E "A" SCOW BOW PONTONS IN THE 4-PONTON ~ RAFT 

115 Batt Loaded to 14-Inoh 15 Batt Loaded to 10..Inoh 
Freeboard in Still Water* Freeboard in Still Water* 

Ponton Ponton Ponton Ponton Ponton· Ponton Ponton Ponton 
Velocity No. 1 No. 2 No • .3 No. 4 No. 1 No. 2 No • .3 No. 4 
lt/Sec Port Port Starboard Starboard Port Port Starboard Starboard 

Side Side Side Side Side Side Side Side 

1.6 25.7 16.7 16.6 25.6 2.3.6 12.8 12.8 2.3.2 

3.2 25.5 16.6 16.4 25.4 23.4 12.6 12.6 2.3.0 

5.1 25 • .3 16.4 16.2 25.2 22.9 12.4 12.4 22.8 

7.0 24.8 15.8 15.7 24.9 22.0 11.5 11.4 21.4 

8.9 21.7 1.3.1 13.0 21.8 18.9 8.6 8.5 18.5 

10 • .3 15.3 5.2 5.2 14.9 

11.3 16.0 6.7 6.3 16.1 

* Prior to conducting testa pontons numbers 2 and 3 in the 15 raft were loaded in still water 
to 14·, 10., and 6-in. freeboarda on the starboard and port aides, respectively. 
All freeboard 118asurements are in prototype inches. 

115 Batt Loaded to 6·Inoh 
Freeboard in Still Water* 

Ponton Ponton Ponton Ponton 
No. l No. 2 No, .3 No.4 
Port Port Starboard Starboard 
Side Side Side Side 

20.9 8.8 8.6 20 • .3 

20.7 8.6 8.4 19.9 

20.4 8.3 8.1 19.6 

19.8 7.6 7 • .3 19.0 . 

16.9 4.7 4.3 16.2 



TABLE 13 

LOCATION AND ~!AGNITlJDE OF AVERAGE MINIMUM FREEBOJI.RD ON SiDE OF PONTOifS 

14-Inch Freeboard Loading on Side in Still Water 

M5 Raft with Seven Type 11A11 Scow Bow Ponton Units* M5 Raft with Seven Type 11B11 Scow Bow Ponton Units* 

Velocity Distance from Bow on Side Observed Average Freeboard Velocity Distance from Bow on Side Observed Average Freeboard 
Ft/Sec in Feet in Inches Ft/Sec in Feet in Inches 

1,6 15.0 14.00 1.6 15.0 14.00 
3.2 15.0 13.90 3.2 15.0 13.85 
5.1 30.0 13.30 5.1 30.0 13.40 
7.0 30.0 12.60 7.0 30.0 12.60 
9.4 16.5 11.00 8.9 21.0 11.50 

10.8 18.0 8.65 10.8 22.5 9.80 
12.0 19.0 5.60 12.0 19.5 7.00 

10-Inch Freeboard Loading on Side in Still Water 

1.6 13.5 10,00 1.6 15.0 10,00 
3.2 13.5 9.90 3.2 15.0 9.90 
5.1 27.5 9.50 5.1 30.0 9.50 
7.0 30.0 8.30 7.0 30.0 8.50 
9.4 16.5 6,00 8.9 19.5 6.75 

11.0 18,0 4.00 10,8 18.0 4.00 
12,0 18.0 2.00 

6-Inch Freeboard Loading on Side in Still Water 

1.6 13.5 6.00 1.6 13.5 6,00 
3.2 13.5 5.80 3.2 13.5 5.70 
5.1 13.5 5.45 5.1 13.5 4.70 
7.0 25.0 4.35 7.0 30.0 3.30 
9.4 16.5 2.00 8.9 30.0 1.50 

10.3 16.5 0,30 

* The freeboard data for the M5 raft are the average minimum freeboarrls measured on the starboard sioe of ponton No. 4. 
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TABLE 14 

A VERAilJI: MINIM!JM !'RID:BOARDS ON 0\J'l'BOARD SIDES 
OF TYPE "A" SCOW BOW PONTONS IN TilE 7-PON'l'Oli 1(5 RAl"l' 

liS Raft Loaded to 14-Inah 115 Ratt Loaded to lO.Inah 
l"rMboard in Still Water* l"rMboard in Still Water* 

Ponton Ponton Ponton Ponton Ponton Ponton Ponton Ponton Ponton Ponton Ponton 
Veloott;y Jo. 1 llo. 2 llo. 3 lio. 5 lio, 6 No, 7 No, 1 lio, 2 No. 3 lio. S No. 6 
Ft./Sec Port Port Port Starboar< Starboard Starboare Port Port Port Starboard Starboard 

Sidlt Side Side Side Side Side Side Side Side Side Side 

1.6 22.1 17.5 14·4 15.1 18,0 21.8 19,8 14.4 10.6 11.2 14.6 

3.2 21.9 17.3 14.2 14.9 17.8 21.6 19.6 14.2 10.4 11,0 14.4 

5.1 21.7 17.0 14.0 14.7 17.5 21.4 19.4 14.0 10.2 10,8 14.2 

7.0 21.0 16.1 1).) 14.0 16.6 20.7 18,0 1).0 9.2 9.8 1).2 

9.4 17.6 14.6 11.5 12.2 15.1 17.) 15.3 10.8 7.2 7.8 u.o 

10.8 12.7 10,7 8.5 9.0 11,2 12.4 

11.0 10.3 7.7 4.7 s.3 7.9 

12.0 u.o 7.8 5.6 6.3 8.3 10.8 

* Priar to ooaducUug teet. pont.on llo. 4 1n t.he 115 raft. was loaded 1n st. ill water 
to 14-, 10-, and 6-in. tre.boarde on t.be starboard and port eidee, reepectively. 
All tre.board •e.eurements are in protot;ype 1nohee. 

115 Ratt Loaded to 6-Inch 
Freeboard 1n Still Water* 

Ponton Ponton Ponton Ponton Ponton Ponton Ponton 
No, 7 No, 1 No, 2 No, 3 No, 5 No, 6 Jlo, 7 

Starboard Port Port Port Starboard Starboard Starboard 
Side Side Side Side Side Side Side 

19.1 15.3 10,1 6.3 6.7 10,3 14.8 

18,9 15,1 9.9 6,1 6.5 10,1 14·6 

18.7 14.8 9.7 5.9 6.3 9.9 14.3 

17.1 14.5 9,0 s.o 5•3 9.2 14.1 

14.6 11.3 6.5 2.9 ).1 6,7 10.8 

9.6 



TABLE 15 

AVERAGE MINIMUM FREEBOJ\RDS ON OillBOARD SIDES 
OF TYPE "B" SCOW BOW PONTONS IN THE 4-PONTON M5 RAFT 

115 Ra1't Loaded to 14-Inch Y5 Raft Loaded to 10-Inch 
Freeboard in Still Water* Freeboard in Still Water* 

Ponton Ponton Ponton Ponton Ponton Ponton Ponton Ponton 
Velocity No. l No. 2 No. 3 No. 4 No. l No. 2 No. 3 No. 4 

Ft/Sec • Port Port Starboard Starboard Port Port Starboard Starboard 
Side Side Side Side Side Side Side Side 

1.6 28.6 17.3 17.1 27.7 25.9 13.3 13.5 24.8 

3.2 28.4 17.1 16.9 27.5 25.7 13.1 13 • .3 24.6 

5.1 28.2 16.8 16.6 27.3 25.3 12.8 13.1 24.5 

7.0 27.2 15.1 15.3 26.4 25.0 11.5 11.7 23.9 

8.9 23.7 11.7 12.0 22.8 22.5 7.9 8.5 21.4 

10.2 19.8 4.0 4.2 18.6 

10.8 20.5 4.1 4.4 19.6 

* Prior to conducting tests pontons numbers 2 and 3 in the M5 raft were loaded in still water 
to 14-, 10-, ,;nd 6-in. freeboards on the starboard and port sides, respectively. 
All freeboard measurements are in prototype inches. 

M5 Raft Loaded to 6-Inch 
Freeboard in Still Water* 

Ponton Ponton Ponton Ponton 
No. l No. 2 No. 3 No. 4 
Port Port Starboard Starboard 
Side Side Side Side 

23.9 9.5 9.9 22.7 

2.3.7 9.4 9.7 22.5 

23.5 9.2 9.4 22 • .3 

23.2 8.9 8.1 22.0 

19.2 4.0 4.3 18.6 



·rABLE 16 

AVERAGE MINIMUM FREEBOARDS ON OUTBOARD SIDES 
OF TYPE "B" SCOW BOW PONTONS IN THE 7 -PONTON M5 RAFT 

115 Raft. Loaded to 14-Inoh 
Freeboard in Still Water* 

Ponton Pont<;>n Ponton Ponton Ponton Ponton Ponton Ponton 
Velooit:y No. l No. 2 No. 3 No. 5 No. 6 No, 7 No, 1 No, 2 

.rt/Sec Port Port Port Starboard Starboard Starooard Port Port 
Side Side Side Side Side Side Side Side 

1.6 26.5 20.7 16.0 16.5 20.5 25.7 23.9 17.5 

3.2 26.3 20.5 15.8 16.3 20.3 25.5 23.7 17.3 

s.1 25.8 20,) 15.1 16.1 20.1 25.0 23.0 17.1 

7.0 2),6 18.5 13.7 14.0 18.3 22.8 22.3 16,6 

8.9 20,6 17,6 12.4 12.6 17.4 19.8 18.) 15,0 

-

10.3 

10,8 19.5 15,8 10.1 10.4 15.6 18.3 15.3 11.4 

12.0 9.6 8,7 5.6 5.9 8.6 9,0 ll,J 8.9 

* Prior to conducting testa ponton No, 4 in the 115 raft was loaded in still water 
to 14-, 1"0-, and 6-in. freeboards on the starboard and port sides, respectively. 
All freeboard measurements are in prototype inches. 

115 Raft. Loaded to 10-Inoh 
Freeboard in Still Water* 

Ponton Ponton Ponton 
No. 3 No. 5 No, 6 
Port Starboard Starboard 
Side Side Side 

12.4 12.8 16.7 

12.2 12.6 16.5 

11.7 12.3 16.3 

11.5 11.9 15,8 . 
10.4 10,6 14.2 

7.7 8.1 10.6 

4.1 4.5 8.4 

115 Raft Loaded to 6-Inoh 
Freeboard in Still Water* 

Ponton Ponton Ponton Ponton Ponton Ponton Ponton 
No. 7 No. 1 No. 2 No, 3 No, 5 No.6 No, 7 

Starboard Port Port Port Starboard Starboard Starboard 
Side Side Side Side Side Side Side 

22.7 18.7 11.9 7.2 7.9 12.4 18.7 

22.1 18.5 11.7 7.0 7.7 12.2 18.5 

21.5 17.8 u.o 6.3 6.8 11.7 17,8 

20.6 15.1 9.6 4.1 4.8 10.1 15.3 

17.3 12.6 7.0 2.5 2.9 7.7 12.3 

9.2 5.4 0,9 1.2 6.1 9.0 

14.6 

10.6 
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COMPARISON OF AVERAGE MINIMUM FREKBOARDS ON B6W OF PONTONS 

' 14-Inch Freehoe.rd Loading on Side in Still Water** 

Velocity 
M4 Ponton Unit* Rollov "V" Ponton Unit* Double "V'' Ponton Unit* Type "A" Scow Bow Ponton Unit* 

Ft/Sec 
Observed Average Freeboard in Inches 

1.6 18.6o 18.35 18.35 18.35 
3.2 18.35 17.50 17.75- 17.55 
5.1 17.65 16.15 16.25 16.65 
7.0 16.30 13.35 14.00 14.6o 
8.9 13.75 9.55 10.00 11.25 

10.8 10.70 5.00 4.00 5.10 
12.0 7.00 2.00 0.00 0.00 
12.7 5.00 0.00 
14.1 0.75 
14.4 0.00 

10-Inch Freeboard Loading on Side in Still· Water** 

Observed Average Freeboard in Inches 

1.6 14.40 14.25 14.25 14.25 
3.2 14.10 13.25 13.65 13.50 
5.1 13.15 11.75 12.35 12.10 
7.0 11.00 8.75 9.35 9.00 
8.9 7.15 3.00 1.85 4.15 
9.3 6.25 2.00 0.00 3.50 
9.8 4.75 o.oo 2.10 

10.5 2.75 o.oo 
11.0 1.05 
11.3 0.00 

6-Inch Freeboard Loading on Side in Still Water** 

Observed Average Freeboard in Inches 

1.6 10.35 10.35 10.35 10.35 
3.2 9.85 9.40 9.00 9.50 
5.1 8.40 7.60 6.00 7.60 
7.0 4.65 2.85 1.35 2.85 
7.4 3.65 1.90 0.00 1.25 
7.7 2.75 0,75 o.oo 
7.9 2.00 0.00 
8.4 o.oo 

** Prior to cODductiDg tests the ponton was loaded in still water to 14- 1 10-, and 6-in. f'reeboards on the starboard and port sides, respectively. 
* The freeboard data for the ponton are the average minimum freeboard measured on the bow of' the ponton. 

All freehoe.rde are 1n prototype inches. 

Type "B" Scow Bow Ponton Unit* 

L8.35 
17.80 
16.95 
15.15 
12.15 

5.00 
4.60 
3.50 
o.oo 

. 

14.25 
13.65 
12.65 
10.30 
6.35 
5.25 
3.80 
1.75 
0.00 

10.35 
9.65 
8.65 
5.45 
4.10 
3.00 
2.25 

J 
o.oo 
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COMPARISON OJ>' AVERAGE MDllMUll FREEBOARDS Oil SIDE 01' PONTONS 

14-Inch Freeboard Loading on Side in Still Water* 

Velocity 
Ft/Sec 

M4 Ponton Unit Hollow "V11 Ponton Unit Double "V'' Ponto:1 Unit Type "A" Scow Bow Ponton Unit Type 11 B11 Scow Bow Ponton Unit 

Observed Average Freeboard in Inches 

1.6 14.00 14.00 14.00 14.00 14.00 
3.2 13.90 13.90 13.90 13.90 13.90 
5.1 13.70 13.70 13.50 13-70 13.75 
7.0 13.25 13.30 12.8o 12.60 12.75 
8.9 11.90 12.20 11.50 10.40 10.85 

10.8 10.50 10.60 10.8o 9.40 9.65 
12.5 8. 75 9.60 9.40 8.50 9.50 
13.9 7.25 7.70 8.35 8.50 10.20 
14.5 6.65 7.10 8.30 8.8o 10.20 
15.1 5.90 6.40 8.50 7-50 9.90 
16.0 4.85 4.85 9-50 1.00 1.25 

10-Inch Freeboard Loading on Side in Still Water* 

- Observed Average Freeboard in Inches 

1.6 10.00 10.00 10.00 10.00 10.00 
3.2 9-85 9.90 9.90 9.90 9.90 
5.1 9.45 9.70 9.70 9.75 9-75 
7.0 8.75 9.40 9.00 8.50 9.00 
8.9 7.15 8.10 7.40 6.15 6.75 

10.8 4.70 6.10 5.20 4.8o 4.95 
11.6 3. 75 5.10 4.90 4.25 4.75 
12.5 2. 75 3.90 4.00 4.00 4.60 
13.5 2.50 3.40 3.85 4.60 
14.5 3. 75 3.00 

6-Inch Freeboard Loading on Side in Still Water* 

Observed Average Freeboard in Inches 

1.6 5.95 6.00 6.00 6.00 6.00 
3.2 5-70 5.8o 5.8o 5.85 5-75 5.1 5.20 5.60 5.40 5.50 5-50 7.0 4.45 5.20 4.50 4.30 4.75 
8.9 2.10 4.30 2.30 2.00 2.25 
9.3 3.85 1.40 2.00 

10.8 2.20 1.~5 11.6 1.25 

*Prior to conducting tests the ponton was loaded in still water to 14-, 10-, and 6-in. freeboards on the starboard and port sides, respectively. 
All h'eeboarda are in protot;n>e inches. 



TABLE 19 

COMPARISON OF AVERAGE MINIMUM FREEBOABDS ON BOllS 
OF TWO CENTEB PONTONS IN THE 4-PONTON M5 RAFr 

14 ... 1nch Freeboard Loading on Side in Still Water** 

Four .M4 Ponton Units* Four Hollow nvu Ponton Units* I Four Double 11V11 Ponton Units* Four Type "A" Scow Bow Ponton Units* 'Four Type lt£ 11 Scow Bow Ponton Units* 
Velocity 

Ft/Sec 
Observed Average Freeboard in Inches 

1.6 18.45 20.00 19.40 19.80 
). 2 18,20 19.00 18.60 19.25 
5.1 17.50 17.10 17.75 18.40 
7 ,c 1b,10 14.00 16.20 17.00 
8.9 13.55 8,50 11.50 13.10 

10,5 9.70 ).00 6.85 7.50 
10.8 1,70 5.75 6.)5 
11.3 3.75 4.25 
11.7 2.40 

lQ..Inch Freeboard Loading on Side in Still Water** 

1.6 14.50 15.90 15.80 15.80 
J,.! 14.20 15.00 15.00 15.25 
5.1 12.75 11.75 14.00 14.35 
7.0 9.25 8.35 11,50 12.00 
8.9 2.60 2,40 G,5o 6.)5 
9.5 o.oo 4.50 ). 50 
9.8 3.50 2.)5 

10.< 0.50 
lO,J . 0.35 

6-Inch Freeboard Loading on Side in Still Water** 

Observ<:1d Average Freeboard in Inches 

1,6 10.60 12,00 11.25 11.75 
3.2 10.25 10.30 10.65 11.10 
5.1 8.75 ?.50 9.25 9. 75 
7.0 4.60 4,10 5.00 6.75 
?.? ).10 0,50 2,00 4. 75 
?.9 o.oo 1.00 4.00 
8,1 o.oo ).50 
8,6 1.65 
8,9 0.85 

** Prior to conducting tests pontons No. 2 and 3 in the ll5 raft were loaded in still water to 14-, lo-, and 6-in. freAboards on the starboard and port sides, respectively. 
* The freeboard data for ttre 115 raft are the average minimum freeboards measured on the bows of pontons No. 2 and J. 

AU freeboard m.asurem8nts are in prototype inches. 

19.90 
19.35 
18,80 
17 .so 
13.60 
6,00 
4.10 

16.10 
15.80 
15.10 
13.00 
8.85 
6.i5 
4.60 
2.60 

12.10 
11.70 
10.40 
?.60 
6.00 
5.50 
4.85 
).50 
2.65 

-
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COMPARISON OF AVERAGE MJ1f.tMUM .FR.I!:EllOARDS ON INllOARD SIDES 
OF TWO CENTER PONTONS IN 'l'llE 4-PONTON M5 RAl"'' 

14-Inch Freeboard Loadins on Si~ in Still Water** 

FoUl' 114 Ponton Unita9 Four Hollow 11V11 Ponton Units* Four Double "V" Ponton Units* Four Typo "A" Scow Bow Ponton Unita9 Fov T7pe "B• SCo9 Bow Ponton Unitll* 
Veloc1t7 
Ft/S.c 

Observed Average Freeboard in Inoheo 

1,6 14.00 14.00 14.00 14.00 
3.2 13.85 1).90 1).80 1),85 
5.1 13.4CI 13.50 13.50 1).70 
7,0 1),00 1),00 12.50 1),00 
8,9 ll,OO 8,50 10.50 10,60 

10.8 5.50 3.25 5.90 5.)0 
11.3 4.50 ),60 
11,7 ),50 

10-Inoh Freeboard Loadins on Side in Still Water** 

Observed Average Freeboard in Inches 

1,6 10,00 10.00 10,00 10.00 
).2 9.90 9.80 9.95 9.90 
5.1 9.50 9.70 9.85 9.35 
7.0 8,10 9.10 8,20 8,60 
8.9 1,,60 6.00 5.50 5.65 
9.9 

' 
).20 3.90 ).25 

10.2 2.10 
10,) 1.80 

6-Inch Freeboard Loading on Side in Still Water** 

Observed Average Freeboard in Inches 

1.6 6.00 6,00 6.00 6.00 
J,2 5.85 5.?0 6.00 5.80 
5.1 5.60 5.35 5.65 5. 50 
7.0 1.,85 4.50 4.00 4.50 
7.7 3.40 3.50 2,80 J,60 
8,1 2.75 2.30 i.90 
~.6 1,80 1.95 
~.9 1.35 

** Prior to conducting tests pontons No. 2 and 3 in t.'1e MS raft were loaded in still water to 14-, 10-, and 6-in. freeboards on the starboard and )Xlrt sides, respectively. 
* The freehoard data for the M5 raft are the average mini'num freehoards measured on starboard side of ponton No. 2 and the port side of ponton No. 3. 

All freeboard measurements are in protot··pe inches. 

14.00 
1),80 
13.60 
u.s, 
9.50 
),30 

10.00 
9.85 
9.70 
8.40 
6,00 
3.65 
2.20 

6.00 
5. 70 
5.40 
5.~0 

3.75 
).20 
2.15 
1.30 



Vel.ocity 
Ft/Sec 

Seven Hollow 11V11 Ponton Units* 

1.6 18.35 
3.2 17.25 
5.1 14.50 
7.0 10.50 
8.9 2.50 
9.4 0.00 
9.8 

10.3 
10.9 

1.6 14.20 
3.2 12.75 
5.1 9.65 
7.0 4.po 
8.1 o.oo 
8.6 
8.7 
9.4 

1.6 10.10 
3.2 8.85 
5.1 4.25 
6.5 o.oo 
7.0 
7.1 
7.2 
7.4 

TABLE 21 

COMPARISON OF AVERAGE MINIMUM FREEIIOARDS ON BOW 
OF CENTER PONTON IN THE 7 -PONTON M5 RAFr 

14-Inch Freeboard Loading on Side in Still Water*" 

Seven Double 11V" Ponton Units* Seven Type "A" Scow Bow Ponton Units* 

Observed Average Freeboard in Inches 

18.35 18.35 
17.80 18.00 
16.25 16.65 
11.75 14.00 

4.65 8.65 
2.10 6.35 
0.00 3.90 

0.00 

10-Inch Freeboard Loading on Side in Still Water** 

Observed Average Freeboard in Inches 

14.30 14.30 
13.45 13.50 
11.35 11.25 

7.00 7.25 
2.30 3.00 
o.oo o.6o 

0.00 

6-Inch Freeboard Loading on Side in Still Water** 

Observed Average Freeboard in Iuches 

10.25 10.20 
9.35 9.25 
6.75 7.25 
2.80 3.00 
1.15 0.85 
0.95 0.50 
0.60 0.00 
0.00 

Seven Type "B" Scow Bow Ponton Units* 

18.25 
17.8o 
16.75 
14.40 
10.50 
8.30 
6.35 
3. 75 
0.00 

i4.35 
13.95 
12.50 

9.25 
5·50 
3.65 
3·25 
o.oo 

10.35 
9.25 
6.85 
2.50 
0.30 
o.oo 

** Prior to starting tests ponton ~o. 4 in the M5 ra:f't was loaded in still w.ter to 14-, 10-, and 6-in. freeboards o:t the starboard and port sides, respectively. 
* The freeboard data for the M5 raft e.re the average mini.nu.un freeboards measured on the bow of ponton No, 4. 

All f'reeboard measurements are in prototype inches. 



Velocity 
Ft/Sec 

Seven Hollow "V11 Ponton Units* 

1.6 14.00 
3.2 13.90 
5.1 13.50 
7.0 12.40 
8.9 10.40 
9.4 9·95 

ro.3 8.25 
10.8 7.60 
11.0 7.25 
12.0 4.30 

1.6 10.00 
3.2 9.70 
5.1 9.40 
7.0 8.30 
8.9 5.60 
9.4 4.80 

10.8 2.50 
11.0 
12.0 

1.6 6.00 
3.2 5.60 
5.1 5.00 
7.0 4.10 
8.9 2.90 
9.4 
9.8 

:LQ.3 
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COMPARISOII OF AVERAGE MIIIIMUM F'llEI!:BOARDS 011 SIDE 
OF CENTER PO!ITOII Ill TB.E 7 -PONTON M5 RAFT 

14-Inch Freeboard Loading on Side in Still Water** 

Seven Double "V11 Ponton Units* Seven Type "A11 Scow Bow Ponton Units* 

Observed Average Freeboard in Inches 

14.00 14.00 
13.90 13.90 
13.20 13.30 
12.40 12.6o 
10.80 11.30 
10.60 11.00 

9.50 9.50 
8.80 8.65 
6.55 6.30 
6.30 5.60 

lO~Inch Freeboard Loading on Side in Still Water** 

Observed Average Freeboard' in Inches 

10.00 10.00 
9.90 9·90 
9. 70 9.50 
9.20 8.30 
7.70 6.50 
7.00 6.00 
5.00 4.10 

4.00 

6-Inch Freeboard Loading on Side in Still Water** 

Observed Average Freeboard in Inches 

6.00 6.00 
5.80 5.80 
5.20 5.45 
4.10 4.35 
2.90 2.50 
2.65 2.00 
2.20 

Seven Type "B" Scow Bow Ponton Units* 

14.00 
13.85 
13.40 
12.6o 
11.50 
11.00 
10.20 
9.80 
9.25 
7.00 

10.00 
9.90 
9·50 
8.50 
6.75 
6.00 
4.00 
3.75 
2.00 

6.00 
5.70 
4.70 
3.30 
1.50 
1.10 
0. 70 
0.30 

** Prior to conducting tests ponton No~ 4 1n the M5 ra:f"t was loaded in still water to 14-, 10-, and 6-in. freeboards on the starboard and port sides, respectively. 
* The freeboard data f'or the M5 raft are the average minimum t"reeboards measured on the starboard side of ponton No. 4. 

All freeboards are in prototype inches. 



TABLE 23 

VELOCITIES AT WHICH MINIMUM FREEBOARD 
ON SIDE OF CRITICAL PONTON IN RAF'l' BECOMES ZERO 

4-Ponton Raft 7-Ponton Raft 

Freeboard 14 Inch 10 Inch 6 Inch 14 Inch 10 Inch 6 Inch 

M4 Ponton 10.7 8.9 7·7 - -· -
Hollow "V" Ponton 10.7 9.6 8.5 11.8 10.7 8.9 
Double "V" Ponton 11.6 9·7 8.0 12.0 10.7 9.6 
Type "A" Scow Bow 11.3 10.1 8.9 12.0 11.0 9.4 
Type "B" Scow Bow 10.8 10.1 8.9 12.5 12.0 10.1 

VELOCITIES AT WHICH MINIMUM FREEBOARD 
ON BOW OF CRITICAL PONTON IN RAFT BECO!VIES ZERO • 

4-Ponton Raft 7-Ponton Raft 

Freeboard 14 Inch 10 Inch 6 Inch 14 Inch 10 Inch 6 Inch 

M4 Ponton * 8.6 * - - -
Hollow "V" Ponton 10.5 8.9 7.0 8.5 7.2 5.6 
Double "V" Ponton 10.7 9.3 7·7 8.3 7·9 6.9 
Type "A" Scow Bow 11.0 9·5 8.2 9.0 8.0 7.0 
Type ~'B" Scow Bow 11.0 9.8 8.9 10.0 8.5 7.0 

* Side of ponton submerged before zero freeboard at bow obtained. 

Note: No tests run with M4 ponton in 7-ponton raft. 
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TEST CONDITIONS 
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COMPUTED PROTOTYPE RAFT DEFLECTIONS 

ACTUAL MODEL RAFT DEFLECTIONS 

NOTES' COMPUTED PROTOTYPE RAFT DEFLECTIONS FURNISHED BY 
ENGINEER BOARD, FORT BELVOIR, VIRGINIA. 

ALL MODEL RAFT DEFLECTIONS MEASURED IN A VERTICAL 
DIRECTION IN STILL WATER. 

MEASUREMENTS ARE IN PROTOTYPE INCHES 
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TEST CONDITIONS 

PONTONS ANCHORED BY LINES OVER BOW CONNECTED TO CAPSTANJ. 
L.ENGTH OF ANCHOR LINE EQUAL.S 10 TIMES DEPTH OF FL.OW. 
DEPTH OF Fl..OW EQUAL.S 20 FEET. 
PONTON NUMBER 4 IN THE MS RAFT WAS l..OADED IN STIL.l WATER 

TO 14, 10, AND 6 INCHES FREEBOARDS ON THE STARBOARD 
AND PORT SIDES, RESPECTIVELY, AT START OF TEST. 
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* FREEBOARD MEASUREMENTS TAKEN ALONG SlOES DENOTED BY SYMBOL ® 

TEST CONDITIONS 

PONTONS ANCHORED BY LINES OVER BOW CONNECTED TO CAPSTANS. 
LENGTH OF ANCHOR LINE EQUALS 10 TIMES DEPTH OF FLOW. 
DEPTH OF FLOW EQUALS 20 FEET. 
PONTON NUMBER 4 IN THE M5 RAFT WAS LOADED IN STILL WATER 

TO 14, 10, AND 6 INCHES FREEBOARDS ON THE STARBOARD 
AND PORT SIDES. RESPECTIVELY, AT START OF TEST. 
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VELOCITY CURVES 

DOUBLE "V" PONTON-SEVEN PONTON M5 RAFT 
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* FREEBOARD MEASUREMENTS TAKEN ALONG SIDES DENOTED BY SYMBOL @ 

TEST CONDITIONS 

PONTONS ANCHORED BY LINES OVER BOW CONNECTED TO CAPSTANS. 
LENGTH OF ANCHOR LINE EQUALS 10 TIMES DEPTH OF FLOW. 
DEPTH OF FLOW EQUALS 20 fEET. 
PONTON NUMBER 4 IN THE MS RAFT WAS LOADED IN STILL WATER 

TO 14, 10, AND 6 INCHES FREEBOARDS ON THE STARBOARD 
ANO PORT SIDES, RESPECTIVELY, AT START OF TEST. 
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VELOCITY CURVES 
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TEST CONDITIONS 

PONTON LOADED IN STILL WATER TO FREEBOARDS 
OF 14, 10, AND 6 INCHES, RESPECTIVELY ON THE 
SIDE AT START OF TEST. 

PONTON ANCHORED BY LINE OVER BOW CONNECTED 
TO CAPSTAN. 

LENGTH OF ANCHOR LINE EQUALS 10 TIMES DEPTH 
OF FLOW 

DEPTH OF FLOW EQUALS 20 FEET. 
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* FREEBOARD MEASUREMENTS TAKEN ALONG SIDES DENOTED BY SYMBOL @ 

TEST CONDITIONS 

PONTONS ANCHORED BY LINES OVER BOW CONNECTED TO CAPSTANS. 
LENGTH OF ANCHOR LINE EQUALS 10 TIMES DEPTH OF FLOW. 
DEPTH OF FLOW EQUALS 20 FEET. 
PONTONS NUMBERS 2 AND 3 IN THE M5 RAFT WERE LOADED IN 

STILL WATER TO 14, 10, AND 6 INCHES FREEBOARD$ ON THE 
STARBOARD AND PORT SIDES, RESPECTIVELY, AT START OF TEST. 
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+ FREEBOARD MEASUREMENTS TAKEN ALONG SIDES DENOTED BY SYMBOL 

TEST CONDITIONS 

PONTONS ANCHORED BY LINES OVER BOW CONNECTED TO CAPSTANS. 
LENC1H OF ANCHOR LINE EQUALS 10 TIMES DEPTH OF FLOW. 
DEPTH OF FLOW EQUALS 20 FEET. 
PONTONS NUMBERS 2 AND 3 IN THE MS RAFT WERE LOADED IN 

STILL WATER TO 14, !0, AND 6 INCHES FREEBOARDS ON THE 
STARBOARD AND PORT SIDES, RESPECTIVELY, AT START OF TEST. 
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* fREEBOARD MEASUREMENTS TAKEN ALONG SlOES DENOTED BY SYMBOL ® 

TEST CONDITIONS 

PONTONS ANCHORED BY LINES OVER BOW CONNECTED TO CAPSTANS. 
LENGTH OF ANCHOR LINE EQUALS 10 TIMES DEPTH OF FLOW. 
DEPTH OF FLOW EQUALS 20 FEET. 
PONTON NUMBER 4 IN THE M5 RAFT WAS LOADED IN STILL WATER 

TO 14, 10, AND 6 INCHES FREEBOARDS ON THE STARBOARD 
AND PORT SIDES, RESPECTIVELY, AT START OF TEST. 
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* FREEBOARD MEASUREMENTS TAKEN ALONG SIDES DENOTED BY SYMBOL ® 

TEST CONDITIONS 

PONTONS ANCHORED BY LINES OVER BOW CONNECTED TO CAPSTANS. 
LENGTH OF ANCHOR LINE EQUALS 10 TIMES DEPTH OF FLOW. 
DEPTH OF FLOW EQUALS 20 FEET. 
PONTON NUMBER 4 IN THE M5 RAFT WAS LOADED IN STILL WATER 

TO 14, 10, AND 6 INCHES FREEBOARDS ON THE STARBOARD 
AND PORT SIDES, RE~PECTIVELY, AT START OF TEST. 

MODEL STUDY OF 
PONTONS FOR M5 BRIDGE 

AVERAGE MINIMUM FREEBOARD 
VELOCITY CURVES 

TYPE "A" SCOW BOW PONTON -SEVEN PONTON MS RAFT 
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* FREEBOARD MEASUREMENTS TAKEN ALONG SIDES DENOTED BY SYMBOL @ 

TEST CONDITIONS 

PONTONS ANCHORED BY LINES OVER BOW CONNECTED TO CAPSTANS. 
LENGTH OF ANCHOR LINE EQUALS 10 TIMES DEPTH OF FLOW. 
DEPTH OF FLOW EQUALS 20 FEET. 
PONTON NUMBER 4 IN THE M5 RAFT WAS LOADED IN STILL WATER 

TO 14, 10, AND 6 INCHES FREEBOARDS ON THE STARBOARD 
AND PORT SIDES, RESPECTIVELY, AT START OF TEST. 
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* FREEBOARD MEASUREMENTS TAKEN ALONG SIDES DENOTED BY SYMBOL @ 

TEST CONDITIONS 

PONTONS ANCHORED BY LINES OVER BOW CONNECTED TO CAPSTANS. 
LENGTH OF ANCHOR LINE EQUALS 10 TIMES DEPTH OF FLOW. 
DEPTH OF FLOW EQUALS 20 FEET. 
PONTON NUMBER 4 IN THE M5 RAFT WAS LOADED IN STILL WATER 

TO 14, 10, AND 6 INCHES FREEBOARDS ON THE STARBOARD 
AND PORT SIDES, RESPECTIVELY, AT START OF TEST, 
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TEST CONDITIONS 

PONTON LOADED IN STILL WATER TO FREEBOARDS 
OF 14, 10, AND 6 INCHES, RESPECTIVELY ON THE 
SIDE AT START OF TEST. 

PONTON ANCHORED BY LINE OVER BOW CONNECTED 
TO CAPSTAN. 

LENGTH OF ANCHOR LINE EQUALS 10 TIMES DEPTH 
OF FLOW. 

DEPTH OF FLOW EQUALS 20 FEET. 
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* FREEBOARD MEASUREMENTS TAKEN ALONG SIDES DENOTED BY SYMBOL ® 

TEST CONDITIONS 

PONTONS ANCHORED BY LINES OVER BOW CONNECTED TO CAPSTANS. 
LENGTH OF ANCHOR LINE EQUALS 10 TIMES DEPTH OF FLOW. 
DEPTH OF FLOW EQUALS 20 FEET. 
PONTON$ NUMBERS 2 AND 3 IN THE M5 RAFT WERE LOADED IN 

STILL WATER TO 14, 10, AND 6 INCHES FREEBOARDS ON THE 
STARBOARD AND PORT SIDES, RESPECTIVELY, AT START OF TEST. 

MODEL STUDY OF 
PONTONS FOR M5 BRIDGE 

AVERAGE MINIMUM FREEBOARD 
VELOCITY CURVES 

TYPE "8" SCOW BOW PONTON-FOUR PONTON M5 RAFT 
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* FREEBOARD MEASUREMENTS TAKEN ALONG SIDES DENOTED BY SYMBOL @ 

TEST CONDITIONS 

PONTONS ANCHORED BY LINES OVER BOW CONNECTED TO CAPSTANS. 
LENGTH OF ANCHOR LINE EQUALS 10 TIMES DEPTH OF FLOW. 
DEPTH OF FLOW EQUALS 20 FEET. 
PONTONS NUMBERS 2 AND 3 IN THE MS RAFT WERE LOADED IN 

STILL WATER TO 14. 10, AND 6 INCHES FREEBOARDS ON THE 
STARBOARD AND PORT SIDES, RESPECTIVELY, AT START OF TEST. 
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* FREEBOARD MEASUREMENTS TAKEN ALONG SIDES DENOTED BY SYMBOL 

TEST CONDITIONS 

PONTONS ANCHORED BY LINES OVER BOW CONNECTED TO CAPSTANS. 
LENGTH OF ANCHOR LINE EQUALS 10 TIMES DEPTH OF FLOW. 
DEPTH OF FLOW EQUALS 20 FEET 
PONTON NUMBER 4 IN THE M5 RAFT WAS LOADED IN STILL WATER 

TO 14, 10, AND 6 INCHES FREEBOARDS ON THE STARBOARD 
AND PORT SIDES, RESPECTIVELY, AT START OF TEST. ' 
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* FREEBOARD MEASUREMENTS TAKEN ALONG SIDES DENOTED BY SYMBOL @ 

TEST CONDITIONS 

PONTONS ANCHORED BY LINES OVER BOW CONNECTED TO CAPSTANS. 
LENGTH OF ANCHOR LINE EQUALS 10 TIMES DEPTH OF FLOW. 
DEPTH OF FLOW EQUALS 20 FEET. 
PONTON NUMBER 4 IN THE M5 RAFT WAS LOADED IN STILL WATER 

TO 14, 10, AND 6 INCHES FREEBOARDS ON THE STARBOARD 
AND PORT SIDES. RESPECTIVELY, AT START OF TEST. 
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VELOCITY CURVES 

TYPE "B" SCOW BOW PONTON-SEVEN PONTON M5 RAFT 
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* FREEBOARD MEASUREMENTS TAKEN ALONIO SIDES DENOTED lilY SYMBOL @ 

TEST CONDITIONS 

PONTONS ANCHORED BY LINES OVER BOW CONNECTED TO CAPSTANS. 
LENGTH OF ANCHOR LINE EQUALS 10 TIMES DEPTH OF FLOW. 
DEPTH OF FLOW EQUALS 20 FEET. 
PONTON NUMBER 4 IN THE M5 RAFT WAS LOADED IN STILL WATER 

TO 14, 10, AND 6 INCHES FREEBOARDS ON THE STARBOARD 
AND PORT SIDES, RESPECTIVELY, AT START OF TEST. 
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* f'REEBOARD MEASUREMENTS TAKEN ALONG SIDES DENOTED SY SYM80L ® 
TEST CONDITIONS 

PONTONS ANCHORED ElY .LINES OVER EIOW CONNECTED TO CAPSTANS. 
LENGTH OF ANCHOR LINE EQUALS 10 TIMES OEPTH OF FLOW. 
DEPTH OF FLOW EQUALS 20 FEET. 
PONTON NUMBER 4 IN THE M5 RAFT WAS LOADED IN STILL WATER 

TO 14, 10, AND 6 INCHES FREEEIOAROS ON THE STARBOARD 
AND PORT SIDES, RESPECTIVELY, AT START OF TEST, 

MODEL STUDY OF • 
PONTONS FOR M5 BRIDGE 

AVERAGE MINtMUM FREEBOARD 
VELOCITY CURVES 

TYPE "8" SCOW BOW PONTON-SEVEN PONTON M5 RAFT 
.il<&JC 


