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IRB CONVENTIONAL RAFTING DRAG PREDICTIONS

Attachment (a) — Predicted Resistance for Conventional Rafting
Attachment (b) — Waterjet Modeling of Legacy Waterjet

Resistance predictions for conventional rafting of a 7-bay IRB raft loaded with two MLC
70 tracked vehicles is provided in Attachment (a). This type of prediction is commonly
used for anchoring and slow speed maneuvering analysis. The predictions are based on
United Facilities Criteria (UFC) — Design: Moorings, UFC 4-159-03 Dated 3 Oct 05
(pages 93-100), downloadable at

http://www.wbdg.org/cch/DOD/UEFC/ufc_4 159 03.pdf. Resistance is a function of
geometry, displacement and water depth. As the water depth decreases in shallow water,
resistance increases (water piles up in front of the raft). However, beyond a certain water
depth, resistance does not decrease significantly with increased water depth. The
calculations do not include any margins or allowances for hull fouling.

When rafting conventionally in 6 feet of water, water will spill over the front of the
loaded raft at relative water speeds greater than approximately 7.5 ft/sec. The figure
below shows a loaded 7 bay raft operating at relative water speeds significantly higher
than 7.5 ft/sec. The relative water speed at which water begins to spill over the front of
the raft is dependent on waves, wind, and water depth. Because a larger pile up of water
is created when operating in shallow water, water will begin to spill over at slower speeds
in shallow water than in deep water. Water spilling over the front of the raft will increase
the resistance of the raft. This increase in resistance at high relative water speeds is not
accounted for in the resistance predictions provided in Attachment (a).

The waterjet of the legacy BEB is modeled in Attachment (b). The modeling has been
calibrated against the recorded bollard pull of the craft (nominal 4,400 pounds for two
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jets). Assuming no cavitation breakdown, the thrust of a waterjet at constant power
decreases with forward speed. The predicted pushing force at 6 ft / sec is 3,990 pounds
per BEB (1,995 pounds per jet). This neglects the small drag of the BEB at this speed.

Using the resistance prediction modeling of attachment a and the waterjet modeling of
attachment b, two legacy BEBs are predicted to be able to push a 7 bay raft loaded with
280,000 # of cargo (two MLC70 vehicles) in 9 feet of water at a speed of 7.1 ft/ sec as
shown in the figure below.
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The predicted speed matches the recent conventional rafting tests at Aberdeen and
historical data for similar conditions. The average speed for a 7 bay configuration with
two tanks tested at Aberdeen on 4 Aug 08 was 6.95 ft / sec, which is within 2 % of the
speed predicted.
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PREDICTED RESISTANCE FOR
CONVENTIONAL RAFTING

UFC 4-159-03 (USN Mooring Handbook) Dated 2005 (pages 93-100)

ATTACHMENT A
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2 BEBS PUSHING 7 BAYS WITH A 280,000 # LOAD (2 MLC70 Tracked Vehicles)

IRE Drag for a 7 Bay Raft with Two MLC 70 Vehicles (Two Tanks)
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Fesistance Calculation for ¥ Bay Raft, Corwentional Rafting, 2 MLC 70 Tracked Vehicles
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WATERJET MODELING OF
LEGACY WATERJET

ATTACHMENT B
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ESTIMATED WATERJET THRUST FOR MK 11 BEB

August 08
STANDARD ENGLISH UNITS USED

REF FOR CALCS: MARINE WATERJET PROPULSION, SNAME 1993
ANNUAL

BEB CALCS AT LOW SPEED FULL POWER

NOTE A B C
JET ULTRA 300 ULTRA 300 ULTRA 300 ULTRA300 ULTRA 300 ULTRA 300 ULTRA 300
NOZZLE

IMPELLER

VEL SHIP knots 0.01 2.37 3.56 4.15 4.74 20.00 25.00 14.00
VEL SHIP ft/ sec 0.02 4.00 6.01 7.01 8.00 33.76 42.20 23.63
VW (WAKE SP) 0.02 3.84 5.77 6.72 7.68 32.41 40.51 22.69
THRUST 2200.00 2064.00 1995.00 1961.00 1927.00 1270.00 1080.00 1550.00
HP 198.00 198.00 198.00 198.00 198.00 198.00 198.00 198.00
VEL JET 61.59 61.60 61.59 61.60 61.60 65.72 67.92 64.26
VEL INLET 23.60 23.61 23.61 23.61 23.61 25.19 26.03 24.63
VEL INLET/SHIP 1398.231 5.901 3.928 3.370 2.950 0.746 0.617 1.042
VEL VW/JET 0.000 0.062 0.094 0.109 0.125 0.493 0.596 0.353
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