
UNCLASSIFIED 
 

AD NUMBER: 

LIMITATION CHANGES 

TO: 

FROM: 
 

AUTHORITY 

 

 
THIS PAGE IS UNCLASSIFIED 

AD0105722

Approved for public release; distribution is unlimited.

Distribution authorized to U.S. Government agencies and their contractors; 
Administrative or operational use; 31 May 1956. Other requests shall be 
referred to U.S. Naval Civil Engineering and Research and Evaluation 
Laboratory, Port Hueneme, CA 93035.

ST-A USNCBC LTR, 24 OCT 1974



UNaASSIFIED
1

flrined^mces lecm lnTorinatii¥gency ^
Reproduced by

DOCUMENT SERVICE CENTER
KNOTT BUILDIN6, DAYTON. 2. OHIO

This document is the property of the United States Government. It is furnished for the du­
ration of the contract and shall be returned when no longer required, or upon recall by ASTIA 
to the following address: Armed Services Technical Information Agency, 
Document Service Center, Knott Building, Dayton 2, Ohio.

i • *

NCrriCE- WHEN GOVERNMENT OR CITHER DRAWINGS, SPECIFICATIONS OR OTHER DATA 
are used for any PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED 
GOVERNMENT PROCUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS 
NO RESPONSIBILITY, NOR ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE 
GOVERNMENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE 
SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED BY 
IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE H01J5ER OR ANY OTHER 
PERSON OR CORPORATION, <» CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, 
USE OR SELL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO.

UNaASSIRED



rr^

u!>roiect NY 113 001-9
Technical Memorandum M-llO

SIDE LAUNCHING OF PONTOON STRUCTURESCO

31 May 1956

u. s.

naval

civil

engineering

research

and

evaluation

laboratory

port hueneme, 

California



U.S. Naval Civil Engineering Research and Evaluation Labor1Jtory Port t-Leneme, California 

Pro;ect NY 113 001-9 
Technical Memorandum M- J 10 

SIDE LAUNCHING OF PONTOON STRUCTURES 

31 fv4.ay 195-1 

J.E. Schroeder 
R.C. Towne 

SUMMARY 

The Bureau of Yards and Docks ini t iated Project NY 113 00 1-9 to determine the teasibility of launchin pontoon structures rom LST's, with a vi w to reducing demo e and extend in th I e o tne struc tureL 

ests of 89 launchi n s con-

Thi~ memorandum covers the results 
ducted with a 3 x 4 barge, a 3 x 12 barg 
unit, a 2 x 4 barge and a 2 30 ca s 

w i th and w i thou t propu sion 
13 feet. These tests proved that the de a 
ceptable limits or eliminated. Winch i n t 
the vertical position was found t be the , os teduc ing th is damage. 

ship ra i h i hts u to 
could uced o 

ro 



CONTENTS 

page 
INTRODUCTION . . . . . . . . . 1 TEST PROCEDURE . . 

TEST . . . . . . . 
3 

3 x 4 Test Borge . . . . . . . . . . 3 3 x 12 Ramp Barge . 
10 2 x 30 Causeway. . . . . . . . 16 2 x 4 Test Barge . . . . . . . . 16 TEST RE SUL TS . . . . . . 17 

CONCLUSIONS . . . . . . 19 
RECOMMENDATIONS . . . . . 19 REFERENCES . . . . . . . . . . . . . 20 

111 



IV 

TABLE 

page 
1 - Schedule of launchings . . . . . . . . . . . . . . . 7 

ILLUSTRATIONS 

figure 

1 - Launching platform with adjustable rail . . . . . . . . 2 

2 - Typical trace of a barge deceleration . . . . . . . . . 3 

3 - Launching roil height vs impa I d celeration for 3 x 4 
barge launched from conven ioncl vertical position 4 

4 - Indentation of bottom plates of 3 x 4 borge after 
launchings ............... . . . . . 

5 - Side buck I ing of pontoons on 3 x 4 barge after 
launchi ngs .............. . . . . . . 

6 - 3 x 4 barge in lowered position prior to release . 

7 - Barge height above horizontal vs dece I e ration for 
3 x 4 barge lowered before launching . . . . . 

6 

6 

8 

9 

8 - 3 x 4 barge Lei g lowered with winch . . .... 11 

9 - Bottom of 3 4 barge striking launching frame 
during launching . . . . . . . . . . . . . . .. 11 

10 - 3 x 4 barge st iking water while be i ng lowered with 
winch • . . . . . . . . . . . . . . . . . . . . 12 

11 - 3 x 12 ramp ba r it out propulsion unit being 
launched fro O t r i i height ............ 12 

i 2 - 3 x i 2 ramp 
I aunc hed fr n 

t propulsion unit being 
height ............ 13 



figure 
page 13 - 3 x 12 ramp barge withO2D propulsion unit being 

launched from 5-ft 4-in. rail height . . . . . . 13 

14 - Damaged ang I e on 3 x 12 ramp barge caused by 
launching from 5-ft 4-in. roil height. . . . . . 14 

15 - A6 bolt failure on 3 x 12 ramp barge . 

16 - Corner strap failure on 3 x 12 ramp barge . . 

. . . . . 
. . . 

14 

15 
1 7 - 3 x 12 ramp barge about to be I aunc hed from near I y horizontal position 01-ft rail height) . . . . . . 16 

18 - 2 x 30 causeway about to be launched from vertical position {11-ft rail height) . . . . . . . . . . . 17 

DISTRIBUTION LIST . . . . . . . 
LIBRARY CATALOG CARD . . . . 

21 

23 

V 



INTRODUCTION 

Design criteria for new LST's propose a greater freeboard than present LST's, resulting in a higher location of the launching shelf angle and correspondingly higher launching heights for pontoon structures. Under all operating conditions, the launching rail heights of the various classes of LST's vary from 3 ft 1 in. to 12 ft 2 in. 

Early test launchings were made with a 3 x 12 barge (T6B and T7A pontoons), I a 2 x 30 causeway (T6B and T7A pontoons), 2 and a 3 x 12 ramp barge (P-1 and P-2 pontoons). 3 The damage sustained by the pontoon structures indicated that the launching impact would have to be reduced to protect the propulsion units and to prolong the life of the pontoons. 

The purpose of this program was to detennine the feasibility of launching pontoon structures from various heights, to detennine the extent of the damage incurred by the pontoons when launched from various heights, and to provide infonnation for reducing damage caused by launchings. This report covers the results of 89 launchings made with a 3 x 4 barge, a 3 x 12 ramp barge without propulsion unit, a 3 x 12 ramp barge with propulsion unit, a 2 x 4 barge, and a 2 x 30 causeway. Table I lists the launching schedule. 

TEST PROCEDURE 

A launching platform, fabricated from pontoons and I-beams, was erected on the dock adjacent to the water to simulate the side conditions of an LST. The launchings were conducteJ in a harbor in calm water; therefore the effect of ocean swells could not be determined. Provisions were mode for adiusting the height of the launching rail at 1-ft intervals from Oft to 13 ft above the water (see Figure 1 ). Proper rail location with respect to the tide and the desired launching height permitted as many as ten launchings per day. 

Accelerometers were mounted on he outboard single angle to measure the d~celerat ion nf •re ~~n.:chm: at ,l,e ime o" ·mpact wi th the water. The accelerometers were positioned to measure deceleration perpendicular to the deck of the pontoon structures; all dece lerations are in the direction and position just described. 



■T^‘

Figure 1. Launching platform with adjustable rail.

r/ou Ilf I'v rrl °’ °n-
fn t M L°A^’^ °type manu-

ctured by North American Instruments, Inc., Altadena, oTlifornia

Tf ± rZcrt -'T Thi« instrument has a response
of the deLlerltTon oV°"^% ^ “ ’>'P''=‘'' *™'=«deceleration of a pontoon structure entering the water.

to the pontoons resulting from the launchings was mani-

bottom interior framing and corner seam welds. A 3 x 4 barge was 

(failure If -°T .'“inching rail height until excessive damage

Tade "o„:\ril f 1 lounchings'were
rutbooTf launching rail height until excessive damage to the
outboard string was again incurred. These launchings establish^ a re- 
atrenship between the deceleration readings, attitude of barre entr^ 
to the water, and the observed damage. Therefore subsequent ^
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Figure 2 . Typical trace of n barge deceleration. (The launching starts at the left and the first pe k, -28 g's, is taken as the initial impact reading ) . 

launchings were limited to the minimum number required to assure re­liable deceleration measurements. It was f und that the pontoon damage does not vary directl y as the decel eration r adings. For example, the amount of indentation of the pont0on bottorr. plates does not necessarily double when the deceleration reading increases from 40 to 80 g's. 

HSTS 

3 x 4 Test Barge . For the majority of laun hings, a 3 x 4 barge was assembled, using P-5 plates top and bottom (lin sand pins, jewelry, and tie rods omitted). Th p ntoons in the outboa rd strin were replaced ~s ne cessary to insur an c urate damag survey for corr lo tion with impac t decel rat ion r adin s. The use of the 3 x 4 ba rge expedited the hon li ng ands tt in of th bar in to the ra i l and reduced the number o p nto ns c ss i i n he prog ram. Subsequent launc hing ata r v al bet th 3 x 4 barge and the 3 x 12 
amag . The de -
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3 inches, interior bottom framing failed, the corner seam welds failed, 
and the side plates buckled ~ee Figures 4 and 5). Decelerations meas­
ured from ~he 3-ft launching height were 20 to 24 g 1s at the outboard 
single angle. Decelerations measured from the 11-ft and 12-ft 2-in. 
launching rail heights were 55 to 60 g's and 36 to 40 g's, respectively, 
at the outboard single angle. The larger impact deceleration measured 
from the 11-ft and 12-ft rail heights resulted in damage similar to the 
damage from the 3-ft rail height. This similarity of damage for widely 
divergent decelerations is attributed to the attitude of barge entry into 
the water. From the 11-ft and 12-ft heights entry is on the corner of 
the structure, whereas from the 3-ft height entry is almost horizontal. 

Six launchings from a rail height of 1 ft 6 in. resulted in only 
small indentations in the bottom plates, with no failure of the bottom 
interior framing or corner seam welds. Decelerations measured at the 
outboard single angle for this height varied from 12 g's to 15 g's. The 
large reduction in measured deceleration achieved by a reduction in 
ra i I height from 3 ft to 1 ft 6 in. is attributed to the barge's rol Ii ng into 
the water and thus being mate ially slowed down before the outboard string strikes the water. 

Decelerations measured for other launching rail heights with the 
barge in the conventional vertical position are given in Table I and 
Figure 3. Analysis of Figure 3 reveals that impact decelerations rise 
steadily from rail heights of Oto approximately5 feet, exceed 100 g's 
between 5-ft and 8-ft rail heights, and then steadily reduce through 
13 feet as the barge enters more nearly on the corner rather than striking flat. 

In addition to the launchings from the conventional vertical 
position, several launchings were made with the barge lowered prior to 
release through an angle of 73 degrees (outboard deck angle 6 ft 5 in. 
above hori zontal) to 90 degrees from the vertical (see Figure 6). The 
barge was launched in the lowered position from rail heights of 7 ft, 
11 ft , and 12 ft. Resulting decelerations for these launchings are given 
in Tobi I. EH t f degrees from true horizontal for the 11 ft rail h • h h • h • C • -, Tl I I • I . k . . I d PI t ,., 1 e i ~ ~ .. o-.·-r, i r1 , i9ui , . , rit:: oorge a ,a not stri e the s ,mu ate LST si e whil fol I ing or rebound into it after entering the water. 

Mot rial reduct ions in damage from launching heights of 11 ft 
2 t w ochi v d by lower ing the barge through an angle fr m 

ic I I r II . De I ro ions were r duce rom 

5 



r

Figure 4. Indentation of bottom plates of 3 x 4 barge after launching.

lIVi

L
1

Figure 5. Side buckling of pontoons on 3 x 4 barge 
after launchings.
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TABLE I. Schedule of launchings. 

Nu mber oi launchings according to barge 1ize1 
Launching 

Borge 
Ht' i ght of barge (Average decelerations at outboard .single angle, 

position meusured in g's, are given in parentheses). rai I 
(deg from utboard edge ,....._. __ -

height 
vertical) 

above hor i 1 onto I 
3 x 4 3 x 12 3 x 12 2 x 4 2 X 30 

w/ o unit w/ unit 

O' O" 00 ... 1 t4) 1 (4) 
1' 6" 00 ... 7 (6) 
2· o·· oo ... 4 (10) 1 (10) 
3' O" 00 .. . 9 (20) 3 (20) 
4' o·· oo ... 2 (100) 1 (100) 
41 611 00 ... 2 (100) 
5' 4 11 oo ... 2 (100) 7' 011 oo ... 1 (100) 1 (100 1· o·· 86° 8" 4 (9 ) 
8' 011 oo ... 2 (100) 1 (44) 9• o·· oo ... 2 (50) 
11' 011 oo ... 6 (55) 1 (45) 3 (20) 1 ( 18) 11' 011 

73° 77" 2 (22) 
11' 011 

80° 48" 2 (16) 
11' 011 

83° 30" 2 (18) 
11' 011 84° 24" 1 ( 6 11' O" 86° 18" 2 (18) 
11' 011 

87° 12" 1 (8) 11' O" 88° 8" 6 (8) 1 (8) 11· o·· 90° O" 1 (4 1 (4) 11' 011 lowered lowered 1 ( 16) 
into water into water 

11' 411 

89° 6" 1 (8) 
12' O" oo 2 (34) I 

1 16) 12' O" lowered to lowered to 1 (8) 
90° and 90° and 
free wheeled ree wheelftd 

12' O" lowered lowered (8) 
into water in to water 

12' 211 

00 8) (30) 13 ' O" oo 
1 (2 1 

---
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36 g's (vertical position) to 8 g's (horizontal position) from a 12-ft rail 
height. Similar reductions in decelerations and damage for the 7-ft 
and 11-ft launching heights were achieved by lowering the barge before 
free fol I . 

A test was made to determine the feasibility of lowering a barge 
by winch from the vertical position into the water. From a roil height 
of 11 ft the 3 x 4 section was lowered, utilizing the rear winch of a 
D-7 tractor (see Figure 8). The bottom of the barge hit the launching 
frame (see Figure 9) when the outboard single angle was approximately 
2 ft below the horizontal. Further lowering of the barge forced the 
hinge bar out of the rail as the structure rotated about the lower inboard 
corner. The hinge bar then rubbed against the simulated LST side until 
the barge entered the water (see Figure 10). The measured deceleration 
was 6 g's. No damage occurred to the barge or I ounch i ng frame . Th is 
test was repeated from a 12-ft rail height with similar results. The barge 
was also lowered by winch to a horizontal position at the 12-ft rail 
height, and then the winch was freewheeled, al lowing the barge to 
freefal I. The barge dropped clear of the launching platform and did not 
reb und into the dock. Deceleration was measured at 8 g's. 

3 x 12 Ramp Barge. A 3 x 12 ramp barge was assembled with P-5 
plates top and bottom (no links and pins, je,.,elry, or tie rods). The barge, 
without propulsion unit, was launched from heights of Oft (see Figure 11), 
2 ft (see Figure 12), 3 ft and 4 ft. The decelerations measured at the outboard 
single angle are recorded in Figure 3 and con be seen to correlate closely 
with the measured decelerations of the 3 x 4 barge from the same heights. 

An O2D propulsion unit was mounted over the outboard double angle 
of a new 3 x 12 romp barge and the barge was launched from a vertical 
position at a rail height of 5 ft 4 in. (see Figure 13). No links and pins , 
jewelry, or tie rods were used in the barge assembly. The damage sus­
tained by the barge from this launching was far in ex ess of the usual 
damage from the 6-ft 6-in. launching rail height previously reported. l 
In addition to large indentations in the bottom plates of both the outboard 
and center strings, there was a bending of the outboard single and double 
angles (see igure 14, an A6 bo lthead ailure (see Figure 15), and 
fa ilu re o several pontoon corn r st raps as shown in Figure 16. This 
s v r dame is attr ibute to th flat att i tu 'ea whi ch the ramp bar e 
ent r d at r, result in i a ct ec lerat io in e cess 
o 100 ' . Th b ndi o h b l a I s s caus by he con-
e load im os by h O2D u ul ion uni . 



zcuilSlIt

Figure P. 3x4 barge being lowered with winch.

-■
•

Y
i

Figure 9. Bottom of 3 x 4 barge striking launching frame during 
launching.



r

Figure 10. 3x4 barge striking the
winch.

ng the water while being lowered with

Figure 11. 3x12 ramp barge without propulsion unit being
launched from 0-ft rail height.



A m
mm

Fiigure i2. 3x12 ramp barge without propulsion unit being
launched from 2-ft rail height.

-Igure 13. 3x12 ramp barge with 02D propulsion unit being
launched from 5-ft 4-in. rail height.
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Figure 14. Damaged angle on 3 x 12 ramp barge caused by launch­
ing from 5-ff 4-in. rail height.

r* »
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<

Figure 15. A6 bolt failure on 3 x 12 romp barge.



I
’'■«i»c"'

f
Figure 16. Corner strap failure on 3 x 12 ramp barge.

The damaged pontoons were replaced and the 3 x 12 ramp barge 
with an 02D propulsion unit mounted over the outboard double angles 
was launched at a rail height of 11 ft from a lowered position at angles 
of 84-1/2 degrees (outboard deck angle 24 Inches above horizontal) 
and 88-1/2 degrees (outboard deck angle 6 inches above horizontal) 
from the vertical (see Figure 17). The decelerations measured at the 
outboard single angle were 16 g's for the 84-1/2 degree angle and 8 g's 
for the 88-1/2 degree angle. The propulsion unit was operated at the 
conclusion of these two launchings and inspection of the ramp barge 
and unit revealed no apparent damage beyond bottom plate indentation. 
The 02D unit was mounted over the center of the outboard string and 
launched from a vertical position from rail heights of 11 ft, 12 ft 2 in., 
and 13 ft, with resulting deceleration readings of 45 g's, 30 g's, and 
24 g's, respectively. NIo damage occurred to the structure except 
indentation of the pontoon bottom plates.

The 3x12 ramp barge was rebuilt and the launching from the 
5-ft 4-in. rail height was repeated. An 02D unit was mounted over 
the center of the outboard string. The resulting damage was similar to



N

i
ilk : . ■

Figure 17. 3x12 ramp barge about to be launched from nearly 
horizontal position (11-ft rail height).

fanld*^and*^tlf~'”’ ' outboard angle was bent, corner straps
damln r fk failed, resulting in major

amage to the unit. The measured deceleration was in excess of 100 g's.

ton nnll ff Causew(y A 2 x 30 causeway, assembled with P-5 plates 
op and bottom and without links and pins, jewelry, or tie rods, wos 

launched from the vertical position at a rail height of 11 ft (see Figure 18).

aid fh ""doutboard pontoon angle
cleared Je opproximately 18 g«s. The structure
cleared the launching rail and did not rebound into the dock.

2_Xj£TestJaige. A 2 x 4 barge section, simulating the 2 x 30 
causeway, was launched from the vertical position at a rail height of 
1 Wt to detenmne the attitude of entry into the water and impact de- 
20 L nneasured at the outboard single angle was

Damage to the pontoons was equivalent to that of the 2 x 30 structure 
launched from the same height. Subsequent launchings made with the



Figure 18. 2 x 30 causeway about to be launched from vertical 
position (n-ft rail height).

launchings (deceleration, attitude

th^borol •" r i 7 8 with
decel !•'" ° Measureddecelerations are recorded in Table I.

TEST RESULTS

.ff.e. '™'«' '■"'i Iherefor. )h.
fomi !f7uL°ST 7°""^ ’' 7"'' "“'‘ii*'miaM I lounch.ng the barge on o wave crest or trough
intt theVoter.’' ™pact or ottltude of barge entry

launch^'V’''* t«P~te<l launchings was recorded for all
launch,ng from the vertical pasition ot rail heights f,om 2 ft through
13 f. For launchings in which the decelerations ore 20 g's or areoter 
he indentot.on of the pontoon bottom plates narmally amounts to 1/2 inch
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after the first launching and increases unifonnly ta approximately 3 inches 
after six launchings from the same launching rail height. In some in­stances (the 3 x 12 ramp barge with propulsion unit, for example) damage 
is excessive after only one launching. The impact decelerations depend 
upon the structure's entry velocity and entry angle, both of which are functions of the rail height. Greater entry velocities may be endured if the barge enters the water on the corner of the structure rather than 

striking flat. 

As previously stated, the pontoon damage resulting from launchings 
does not vary di rec ti y as the deceleration readings. Measured maximum 
indentation of the bottom pontoon plates of the 3 x 4 barge was 3/16 inch 
after six side launchings from a rai I height of I ft 6 in. Deceleration readings were 6 g's. No leaks occurred in any pontoons. Doub! ing the 
roil height to 3 ft resulted in approximately 20 g's deceleration, but the 
maxim,,'11 indentation of the pontoon bottom plates after six launchings was approximately 3 inches and several pontoons were leaking after four launchings. From the I I -ft roil height the deceleration readings were approximately 55 g's, while the maximum plate failure was 2 inches 

ofter six launchings. The 3 x 4 barge, launched six times from a hori­zontal position at the I I-ft roil height, had a maximum plate indentation 
of approximately 1/8 inch and the measured deceleration was 7 g's. 

Damage to the pontoons is increased considerably by the addition 
of a propulsion unit. 1-bwever, this increased damage is concentrated 
mainl y in the pontoons adjacent to the propulsion unit. In launching the 3 x I 2 ramp barge with an O2D unit O\ .r the double angle, the maximum bottom plate indentation was 2 inches after one drop. This occurred in the outboard T6B pontoon adjacent to the propulsion unit. The rail height was 5 ft 4 in. and the decelerat ion was in excess of I 00 g's. 

The maximum indentation of the bottom plates on a 2 x 30 causeway 
after six launchings from a height of approxim,: ely seven fe t was 3-3/ 8 inches. 
The dee leration reading for a 2 x 4 barge (which simulates the 2 x 30 
causeway ) launched from the same height was approximately 45 g's. 

In addi tion, damag e to a pontoon stru tur is not dependent entirely 
upo the ma ni tud o th impac t wi th the water I al o pon the twi t in~ 

1J d b ndi nq o th " '"" ' ure - · u wh 1e. H,gh-sp ed motion pi c ture to n during launchin s show a considera le amount of racking in the bar e· and sepcrat ion b tw en the strings at the t "me of impact of the 
0u th ... ard ' ring . 



Lowering a pontoon structure through an angle of 90 degrees from the vertical before launching from any rail height up to 13 feet wili reduce the pontoon damage to within acceptable limits. Pontoon structures launched in this manner do not strike the LST side while falling nor rebound into it after entering the water. If barges are 
lowered more than two feet below the horizontal position, the bottom inboard edge wi 11 strike the ship 1s side. 

CONCLUSIONS 

The damage sustained by pontoon structures during launchings is related to the impact deceleration of the structure but not in direct proportion. 

Pontoon damage resulting from launchings may be reduced to acceptable limits or eliminated by lowering the barge to an approxi­mately horizontal position before launchings, by lowering the barge completely into the water from rail heights up to 13 feet, or by lowering the launching rail to within one foot of the water. 

Pontoon structures can be lowered to an approximately horizontal position and then al lowed to freefoll without damage to the LST side. 

Launching rail heights which are satisfactory for pontoon structures three strings wide are also satisfactory for structure two strings wide. 

Barges can be lowered into the water from a vertical position by winch, or the structures can be lowered to a horizontal position and then allowed to fall free by cutting pendants or by freewheeling the winch. However, the hinge bar will scrape the ship if a structure is completely lowered into the water without permitting free fall after the structure reaches a horizontal position. 

RECOMMENDATIONS 

19 

It is recommended that damaqe to side-lcunchP.rt rnnto n n stn.::h;rc:; be reduced by lowering the structure from the conventional vertical po­sition to an approximately horizontal position prior o the free fall or by lowering it com letely into the water. If the barge structure is lowered into the water, vertical chafing plates, approx·mately 6 ·n. wide by 11 long, spaced 15 ft t:, 20 ft centers, would be required to protect the ship's side. 
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