




 
Tel: 503-366-2660 
www.cresceremarine.com 
P.O. Box 10766 
Portland, OR 97296 

12 November, 2008 
 
From: Tullio Celano III P.E. 
To: National Marine Manufacturers Association 
Via: Philip Kazmierowicz, Rolling Boat, Inc. 
 
Subj: Rolling Boat 29’ x 16.5’ Barrel Big Barge Capacity Test Details 
 
Test Conditions 
 
A capacity test of the completed Rolling Barge 29’ x 16’ Model was conducted on 11/1/08, in 
accordance with ABYC h-35.3.2.3.  The test was carried out in a freshwater pond at Rolling 
Boat’s facilities.  Water temperature and specific gravity were measured at 62º F and 0.997, 
respectively.  The vessel has a flat plywood deck, and was fitted with a full-perimeter, removable 
railing system, a 60 hp outboard motor and control console, and an upper deck. In all load 
conditions, precautions were taken to ensure that vessel was not affected by its moorings, or 
contact with the bottom.  The test was observed and directed by a Naval Architect with a current 
Professional Engineer’s license in the State of Oregon. 
 
Test Weights 
 
The weights used for testing consisted of standard 5-gallon plastic buckets.  For this test, 22 of 
the buckets were filled with cured concrete, weighing between 103 and 113 lb each, while the 
remainder will filled with sand, with a weight of approximately 80 lb each.  Each of the buckets 
was weighed as it was loaded aboard the vessel, utilizing a calibrated 0-150 lb scale, with a 
resolution of ± 0.2 lb, and a published accuracy of ±0.5 lb.  In practice, the scale has been used 
for other Coast Guard monitored tests, and has shown repeatability to within the 0.2 lb level. 
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Figure 1 shows the test condition for the port load case. 
 

 
Figure 1 – Stbd Load Condition 

 
The weight placement was established by placing the buckets as far outboard as practical, and 
situating them fore and aft so as to achieve near zero trim, in keeping with the intent of 
h35.6.2.3.2  Figure 2 shows the starboard loading condition. 
 

 
Figure 2 – Aft Load Condition 
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Weight placement for the longitudinal loading conditions was dictated by the requirements of 
h35.6.2.3.2, which directs that the weight be placed at the quarter points of the deck.   These load 
conditions were not as limiting, and due to time constraints, only the weight from the transverse 
conditions was proven for the longitudinal cases. 
 
The following table provides the actual weight of each weight used for the test. 
 

29x16 Capacity Test Weights

Bucket # Weight (lb) Bucket # Weight (lb)

1 108.8 A1 86.8
2 109 A2 73.4
3 109.4 A3 79.6
4 107.4 A4 78.6
5 110.6 A5 76.2
6 110 A6 79.2
7 108.6 A7 80
8 112.2 A8 81
9 107 A9 78.2

10 106.6 A10 79.2
11 109 A11 79.4
12 103.2 A12 77.2
13 107.6 A13 78.6
14 108.4 A14 78.8
15 111.8 A16 80.4
16 104.6 A17 81.2
17 103
18 102.2
19 105.6
20 101.4
21 101.8
22 101.4

Grand Total 3617.4 lb  
Figure 3 – Inventory of Test Weights 

 
Load Conditions  
 
Each of load conditions utilized all of the buckets listed in Figure 3, placed in various positions 
as required by ABYC h35.  The available weights did not bring the vessel to a limiting criterion 
for the aft load conditions, as defined by the end of the deck or top of engine bracket becoming 
immersed.  The forward loading condition was not tested since it would obviously not be limited, 
and the port loading condition was declined due to symmetry.  The transverse loading condition 
to starboard was limiting, as expected, and was used to determine the recommended capacity.  
The observed freeboard readings or heel angles are listed below: 
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Load Case 2 (Weight Stbd) Freeboards Heel: 8.7º Port  
Load Case 3(Weight Aft) Freeboards  Aft: 8.5”  Forward: 17.5” 
 
A numerical hydrostatic model of the vessel was subsequently set up to mimic the test 
conditions.  This is being done for all boats tested, to first serve as a double-check on the 
physical test results, and also to build a database of numerical comparisons.  Although only two 
load conditions were physically tested, the predictions for all four typical load conditions are 
presented in the following figures.  It is hoped that ultimately, regulatory agencies will accept the 
numerical test results alone. 
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Figure 4 – Numerical Simulation of Initial Condition 
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Figure 5 – Numerical Simulation of Load Case 1 – Weight to Port 
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Figure 6 – Numerical Simulation of Load Case 2 – Weight to Stbd 
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Figure 7 – Numerical Simulation of Load Case 3 – Weight Aft 
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Figure 8 – Numerical Simulation of Load Case 4 – Weight Forward 
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Upper Platform Capacity 
 
A physical test of the capacity of the upper platform was not conducted concurrently.  Previous 
testing and numerical calculations for this particular vessel have shown that due to the narrow 
beam of the upper platform (8’) in relation to the overall beam of the vessel, that a capacity test 
conducted in accordance with ABYC H35.6.2.3.4 would result in a greater persons capacity on 
the upper level than for the main deck.   
 

 

 
Figure 9 – Upper Platform Loading Prediction 
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Figure 9 provides the computational results showing that the equivalent test weight of 3617 lb, 
placed at the maximum practical lateral extent of the upper deck will not produce a limiting case. 
 
The upper platform supporting structure appeared to be built and stayed soundly, however this 
report provides no guarantee as to the structural competence of the upper platform for 
supporting this stated load.  The capacity of the upper platform should be set and posted at 10 
persons or 1400 lb, until further engineering review can be performed. 
 
Cargo Weight Capacity 
 
A separate weight capacity for secured cargo was determined, using ABYC H-35 as a guide.  
This figure is based upon the computed hull volume and tube diameter, and was calculated to be 
5668 lb.  A separate analysis was performed with respect to 46CFR174, for deck barges in 
protected waters.  The analysis performed computed the maximum displacement versus vessel 
VCG in order to pass the dynamic stability criteria.  A 5668 lb cargo would make the total 
displacement 11796 lb.  As shown in Figure 10, the vessel VCG could be 8.27’ above baseline 
and still pass.  This would allow the center of gravity of the 5668 lb cargo weight to be situated 
15.6’ above baseline, or about 13.6’ above the deck.  This is much higher than any practical load 
would be.  Deducting the weight of one operator, the vessel’s practical cargo-carrying capacity 
when used as a deck barge is 5500 lb. 
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GHS 11.30E "ROLLING BOAT 29' X 16' BARGE" KAZ001

INITIAL CONDITION
CG - Draft: 0.60 @ 0.00   Trim: fwd 0.07 deg.  Heel: port 0.04 deg.

Profile View

Plan View
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GHS 11.30E "ROLLING BOAT 29' X 16' BARGE" KAZ001

WEIGHT and DISPLACEMENT STATUS
Baseline draft: 0.595 @ Origin

Trim: Fwd 0.07 deg.,  Heel: Port 0.04 deg.
Part------------------------------Weight(LB)----LCG-----TCG-----VCG
LIGHT SHIP                            5,250    8.20a   0.00    1.40
MERC60                                  360   25.70a   0.00    1.80
FUEL                                    100   23.50a   2.00p   2.50
BATTERY                                  80   20.00a   1.00p   2.50
CONSOLE                                  68   20.00a   2.00s   3.00

Total Weight-------->               5,858    9.83a   0.02p   1.48
SpGr------Displ(LB)----LCB-----TCB-----VCB------RefHt

HULL                    0.997         5,856    9.83a   0.03p   0.35      -0.60
------------------------------------------------------------------------------

Righting Arms:                  0.00    0.00
Distances in FEET.------------------------------------------------------------

HYDROSTATIC PROPERTIES
Trim: Fwd 0.07 deg., Heel: Port 0.04 deg., VCG = 1.48

LCF   Displacement   Buoyancy-Ctr.  Weight/          Moment/
Draft----Weight(LB)----LCB-----VCB-----Inch-----LCF--Deg trim----GML-----GMT
0.583        5,856    9.83a   0.35     1194    9.93a   17104   167.3   37.10

Distances in FEET.-------Specific Gravity = 0.997.-----------Moment in Ft-LB.
Draft is from Baseline.

CRITICAL POINT STATUS
Baseline draft: 0.595 @ Origin

Trim: Fwd 0.07 deg.,  Heel: Port 0.04 deg.

Critical Points---------------------LCP-----TCP-----VCP-----Height
(1) FWD STBD                  FLOOD    0.00    7.25s   1.98       1.39
(2) FWD PORT                  FLOOD    0.00    7.25p   1.98       1.38
(3) AFT STBD                  FLOOD   23.40a   7.25s   1.98       1.42
(4) AFT PORT                  FLOOD   23.40a   7.25p   1.98       1.41
Distances in FEET.----------------------------------------------------
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GHS 11.30E "ROLLING BOAT 29' X 16' BARGE" KAZ001

SUBMERGED VOLUME DETERMINATION
Condition Graphic - Draft: 10.000  Trim: zero  Heel: zero

Profile View

Plan View
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GHS 11.30E "ROLLING BOAT 29' X 16' BARGE" KAZ001

WEIGHT and DISPLACEMENT STATUS
Baseline draft: 10.000
Trim: zero,  Heel: zero

Part------------------------------Weight(LB)----LCG-----TCG-----VCG
LIGHT SHIP                            5,250    8.20a   0.00    1.40
MERC60                                  360   25.70a   0.00    1.80
FUEL                                    100   23.50a   2.00p   2.50
BATTERY                                  80   20.00a   1.00p   2.50
CONSOLE                                  68   20.00a   2.00s   3.00

Total Weight-------->               5,858    9.83a   0.02p   1.48
SpGr------Displ(LB)----LCB-----TCB-----VCB------RefHt

HULL                    0.997        24,749    9.86a   0.00    1.00     -10.00
------------------------------------------------------------------------------

DISPLACEMENT EXCESS:        18,891
Distances in FEET.------------------------------------------------------------
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GHS 11.30E "ROLLING BOAT 29' X 16' BARGE" KAZ001

FWD LOAD POSITION
CG - Draft: 1.03 @ 0.00   Trim: fwd 1.20 deg.  Heel: port 0.04 deg.

Profile View

Plan View
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GHS 11.30E "ROLLING BOAT 29' X 16' BARGE" KAZ001

WEIGHT and DISPLACEMENT STATUS
Baseline draft: 1.028 @ Origin

Trim: Fwd 1.20 deg.,  Heel: Port 0.04 deg.
Part------------------------------Weight(LB)----LCG-----TCG-----VCG
LIGHT SHIP                            5,250    8.20a   0.00    1.40
MERC60                                  360   25.70a   0.00    1.80
FUEL                                    100   23.50a   2.00p   2.50
BATTERY                                  80   20.00a   1.00p   2.50
CONSOLE                                  68   20.00a   2.00s   3.00
TESTWEIGHT                            3,617    4.17a   0.00    3.00

Total Weight-------->               9,475    7.67a   0.02p   2.06
SpGr------Displ(LB)----LCB-----TCB-----VCB------RefHt

HULL                    0.997         9,475    7.64a   0.02p   0.51      -1.03
------------------------------------------------------------------------------

Righting Arms:                  0.00    0.00
Distances in FEET.------------------------------------------------------------

HYDROSTATIC PROPERTIES
Trim: Fwd 1.20 deg., Heel: Port 0.04 deg., VCG = 2.06

LCF   Displacement   Buoyancy-Ctr.  Weight/          Moment/
Draft----Weight(LB)----LCB-----VCB-----Inch-----LCF--Deg trim----GML-----GMT
0.827        9,475    7.64a   0.51     1283    9.55a   18133   109.6   24.00

Distances in FEET.-------Specific Gravity = 0.997.-----------Moment in Ft-LB.
Draft is from Baseline.

CRITICAL POINT STATUS
Baseline draft: 1.028 @ Origin

Trim: Fwd 1.20 deg.,  Heel: Port 0.04 deg.

Critical Points---------------------LCP-----TCP-----VCP-----Height
(1) FWD STBD                  FLOOD    0.00    7.25s   1.98       0.95
(2) FWD PORT                  FLOOD    0.00    7.25p   1.98       0.95
(3) AFT STBD                  FLOOD   23.40a   7.25s   1.98       1.45
(4) AFT PORT                  FLOOD   23.40a   7.25p   1.98       1.44
Distances in FEET.----------------------------------------------------
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AFT LOAD POSITION
CG - Draft: 0.55 @ 0.00   Trim: aft 1.55 deg.  Heel: port 0.04 deg.

Profile View

Plan View
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GHS 11.30E "ROLLING BOAT 29' X 16' BARGE" KAZ001

WEIGHT and DISPLACEMENT STATUS
Baseline draft: 0.877 @ Origin

Trim: Fwd 0.70 deg.,  Heel: Stbd 8.48 deg.
Part------------------------------Weight(LB)----LCG-----TCG-----VCG
LIGHT SHIP                            5,250    8.20a   0.00    1.40
MERC60                                  360   25.70a   0.00    1.80
FUEL                                    100   23.50a   2.00p   2.50
BATTERY                                  80   20.00a   1.00p   2.50
CONSOLE                                  68   20.00a   2.00s   3.00
TESTWEIGHT                            3,617    7.50a   7.50s   3.00

Total Weight-------->               9,475    8.94a   2.85s   2.06
SpGr------Displ(LB)----LCB-----TCB-----VCB------RefHt

HULL                    0.997         9,476    8.93a   3.05s   0.69      -0.87
------------------------------------------------------------------------------

Righting Arms:                  0.00     0.00s
Distances in FEET.------------------------------------------------------------

HYDROSTATIC PROPERTIES
Trim: Fwd 0.70 deg., Heel: Stbd 8.48 deg., VCG = 2.06

LCF   Displacement   Buoyancy-Ctr.  Weight/          Moment/
Draft----Weight(LB)----LCB-----VCB-----Inch-----LCF--Deg trim----GML-----GMT
0.754        9,476    8.93a   0.69      994    9.93a   13510    81.7    9.53

Distances in FEET.-------Specific Gravity = 0.997.-----------Moment in Ft-LB.
Draft is from Baseline.

CRITICAL POINT STATUS
Baseline draft: 0.877 @ Origin

Trim: Fwd 0.70 deg.,  Heel: Stbd 8.48 deg.

Critical Points---------------------LCP-----TCP-----VCP-----Height
(1) FWD STBD                  FLOOD    0.00    7.25s   1.98       0.02
(2) FWD PORT                  FLOOD    0.00    7.25p   1.98       2.16
(3) AFT STBD                  FLOOD   23.40a   7.25s   1.98       0.31
(4) AFT PORT                  FLOOD   23.40a   7.25p   1.98       2.45
Distances in FEET.----------------------------------------------------
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WEIGHT and DISPLACEMENT STATUS
Baseline draft: 0.547 @ Origin

Trim: Aft 1.55 deg.,  Heel: Port 0.04 deg.
Part------------------------------Weight(LB)----LCG-----TCG-----VCG
LIGHT SHIP                            5,250    8.20a   0.00    1.40
MERC60                                  360   25.70a   0.00    1.80
FUEL                                    100   23.50a   2.00p   2.50
BATTERY                                  80   20.00a   1.00p   2.50
CONSOLE                                  68   20.00a   2.00s   3.00
TESTWEIGHT                            3,617   18.20a   0.00    3.00

Total Weight-------->               9,475   13.03a   0.02p   2.06
SpGr------Displ(LB)----LCB-----TCB-----VCB------RefHt

HULL                    0.997         9,474   13.07a   0.02p   0.52      -0.55
------------------------------------------------------------------------------

Righting Arms:                  0.00    0.00
Distances in FEET.------------------------------------------------------------

HYDROSTATIC PROPERTIES
Trim: Aft 1.55 deg., Heel: Port 0.04 deg., VCG = 2.06

LCF   Displacement   Buoyancy-Ctr.  Weight/          Moment/
Draft----Weight(LB)----LCB-----VCB-----Inch-----LCF--Deg trim----GML-----GMT
0.828        9,474   13.07a   0.52     1259   10.36a   17767   107.4   23.47

Distances in FEET.-------Specific Gravity = 0.997.-----------Moment in Ft-LB.
Draft is from Baseline.

CRITICAL POINT STATUS
Baseline draft: 0.547 @ Origin

Trim: Aft 1.55 deg.,  Heel: Port 0.04 deg.

Critical Points---------------------LCP-----TCP-----VCP-----Height
(1) FWD STBD                  FLOOD    0.00    7.25s   1.98       1.43
(2) FWD PORT                  FLOOD    0.00    7.25p   1.98       1.43
(3) AFT STBD                  FLOOD   23.40a   7.25s   1.98       0.80
(4) AFT PORT                  FLOOD   23.40a   7.25p   1.98       0.79
Distances in FEET.----------------------------------------------------
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STBD LOAD POSITION
CG - Draft: 0.88 @ 0.00   Trim: fwd 0.70 deg.  Heel: stbd 8.48 deg.

Body @ 0.10f 
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PORT LOAD POSITION
CG - Draft: 0.88 @ 0.00   Trim: fwd 0.71 deg.  Heel: port 8.67 deg.

Body @ 0.10f 
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WEIGHT and DISPLACEMENT STATUS
Baseline draft: 0.875 @ Origin

Trim: Fwd 0.71 deg.,  Heel: Port 8.67 deg.
Part------------------------------Weight(LB)----LCG-----TCG-----VCG
LIGHT SHIP                            5,250    8.20a   0.00    1.40
MERC60                                  360   25.70a   0.00    1.80
FUEL                                    100   23.50a   2.00p   2.50
BATTERY                                  80   20.00a   1.00p   2.50
CONSOLE                                  68   20.00a   2.00s   3.00
TESTWEIGHT                            3,617    7.50a   7.50p   3.00

Total Weight-------->               9,475    8.94a   2.88p   2.06
SpGr------Displ(LB)----LCB-----TCB-----VCB------RefHt

HULL                    0.997         9,473    8.93a   3.09p   0.69      -0.87
------------------------------------------------------------------------------

Righting Arms:                  0.00     0.00p
Distances in FEET.------------------------------------------------------------

HYDROSTATIC PROPERTIES
Trim: Fwd 0.71 deg., Heel: Port 8.67 deg., VCG = 2.06

LCF   Displacement   Buoyancy-Ctr.  Weight/          Moment/
Draft----Weight(LB)----LCB-----VCB-----Inch-----LCF--Deg trim----GML-----GMT
0.750        9,473    8.93a   0.69      979    9.99a   13295    80.4    8.95

Distances in FEET.-------Specific Gravity = 0.997.-----------Moment in Ft-LB.
Draft is from Baseline.

CRITICAL POINT STATUS
Baseline draft: 0.875 @ Origin

Trim: Fwd 0.71 deg.,  Heel: Port 8.67 deg.

Critical Points---------------------LCP-----TCP-----VCP-----Height
(1) FWD STBD                  FLOOD    0.00    7.25s   1.98       2.18
(2) FWD PORT                  FLOOD    0.00    7.25p   1.98      -0.00
(3) AFT STBD                  FLOOD   23.40a   7.25s   1.98       2.47
(4) AFT PORT                  FLOOD   23.40a   7.25p   1.98       0.29
Distances in FEET.----------------------------------------------------
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PEOPLE ON UPPER PLATFORM
CG - Draft: 0.94 @ 0.00   Trim: fwd 0.75 deg.  Heel: stbd 4.29 deg.

Body @ 0.10f 
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WEIGHT and DISPLACEMENT STATUS
Baseline draft: 0.939 @ Origin

Trim: Fwd 0.75 deg.,  Heel: Stbd 4.29 deg.
Part------------------------------Weight(LB)----LCG-----TCG-----VCG
LIGHT SHIP                            5,250    8.20a   0.00    1.40
MERC60                                  360   25.70a   0.00    1.80
FUEL                                    100   23.50a   2.00p   2.50
BATTERY                                  80   20.00a   1.00p   2.50
CONSOLE                                  68   20.00a   2.00s   3.00
UPPERLEVELWEIGHT                      3,617    7.50a   4.00s  10.80

Total Weight-------->               9,475    8.94a   1.51s   5.04
SpGr------Displ(LB)----LCB-----TCB-----VCB------RefHt

HULL                    0.997         9,475    8.62a   1.85s   0.56      -0.94
------------------------------------------------------------------------------

Righting Arms:                  0.27f    0.00s
Distances in FEET.------------------------------------------------------------

HYDROSTATIC PROPERTIES
Trim: Fwd 0.75 deg., Heel: Stbd 4.29 deg., VCG = 5.04

LCF   Displacement   Buoyancy-Ctr.  Weight/          Moment/
Draft----Weight(LB)----LCB-----VCB-----Inch-----LCF--Deg trim----GML-----GMT
0.813        9,475    8.62a   0.56     1225    9.64a   16711   101.0   17.74

Distances in FEET.-------Specific Gravity = 0.997.-----------Moment in Ft-LB.
Draft is from Baseline.

CRITICAL POINT STATUS
Baseline draft: 0.939 @ Origin

Trim: Fwd 0.75 deg.,  Heel: Stbd 4.29 deg.

Critical Points---------------------LCP-----TCP-----VCP-----Height
(1) FWD STBD                  FLOOD    0.00    7.25s   1.98       0.49
(2) FWD PORT                  FLOOD    0.00    7.25p   1.98       1.58
(3) AFT STBD                  FLOOD   23.40a   7.25s   1.98       0.80
(4) AFT PORT                  FLOOD   23.40a   7.25p   1.98       1.88
Distances in FEET.----------------------------------------------------
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GHS 11.30E ROLLING BOAT 29' X 16' BARGE KAZ001

MAXIMUM VCG vs. DISPLACEMENT
Trim = Aft 0.51 deg. at zero heel (trim righting arm held at zero)

Displacement            Margins
POUNDS  Max VCG  LIM1  LIM2

--------------------------------
4,736    12.78     0%    0%
4,800    12.72     0%    0%
5,000    12.53     0%    0%
5,200    12.35     0%    0%
5,400    12.17     0%    0%
5,600    11.99     0%    0%
5,800    11.84     0%    0%
6,000    11.67     0%    0%
6,200    11.51     0%    0%
6,400    11.34     0%    0%
6,600    11.18     0%    0%
6,800    11.02     0%    0%
7,000    10.86     0%    0%
7,200    10.71     0%    0%
7,400    10.56     0%    0%
7,600    10.41     0%    0%
7,800    10.27     0%    0%
8,000    10.13     0%    0%
8,200     9.98     0%    0%
8,400     9.84     0%    0%
8,600     9.70     0%    0%
8,800     9.56     0%    0%
9,000     9.43     0%    0%
9,200     9.29     0%    0%
9,400     9.16     0%    0%
9,600     9.03     0%    0%
9,800     8.90     0%    0%

10,000     8.77     0%    0%
10,200     8.64     0%    0%
10,400     8.52     0%    0%
10,600     8.39     0%    0%
10,800     8.27     0%    0%
11,000     8.15     0%    0%
11,200     8.03     0%    0%
11,400     7.91     0%    0%
11,600     7.79     0%    0%
11,800     7.68     0%    0%
12,000     7.56     0%    0%

Distances in FEET.---Specific Gravity = 0.997.---d = degrees.

LIM----------------STABILITY CRITERION----------------Min/Max
(1) Area from 0 deg to 40                          >    10.00 Ft-deg
(2) Area from 0 deg to 40                          >    10.00 Ft-deg
-----------------------------------------------------------------
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GHS 11.30E ROLLING BOAT 29' X 16' BARGE KAZ001
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