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Vertebrae Bend Restrictors (VBR) 

The VBR is designed to prevent damage to the umbilical it supports. It offsets the action of applied loads 

which could kink or buckle the internal conduits of an umbilical / cable / flexible riser pipe / MUX line. 

 

Material Specs: 

Material Designation 70-D Polyurethane 

Manufacturing Process Atmospheric Cast 

Specific Gravity 1.1 - 1.15 
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1. ASSEMBLY SPECS: 
 

Table 1: Standard Design (Fixed Pitch Length) 
 

  1.5" 3" LW 3" 4" 5" 7" 

Assembly PN's: 2288.xx 2473.xx 2280.xx 2011.xx 2207.xx 2218.xx 

Weight per segment in 
air (lbs): 

1.04 1.49 5.60 5.09 6.83 26.41 

Weight per segment in 
water (lbs): 

0.121 0.173 0.652 0.592 0.795 3.074 

Nom. Max Segment 
ID: 

1.60" 3.125" 3.125" 4.25" 5.50" 7.15" 

Max Umbilical OD: 1.50" 3.0" 3.0" 4.125" 5.375" 7.00" 

Segment OD: 5.00" 6.59" 8.55" 9.08" 10.40" 15.625" 

Segment Pitch Length: 3.68" 3.81" 7.33" 6.03" 6.10" 10.46" 

Flange Interface: 
2"-150# 
ANSI 

Specify 
w/ 

Order 

4"-300# 
ANSI 

6"-300# 
ANSI 

6"-300# 
ANSI 

8"-300# 
ANSI 

Min Locking BR: 20" 22" 40" 40" 54" 60" 

Static Moment (ft.lbf): 355 1,125 1,670 1,960 4,690 12,620 

Dynamic Moment 
(ft.lbf): 

500 1,570 2,335 2,745 6,565 17,670 

Ultimate Moment 
(ft.lbf): 

875 2,755 4,095 4,810 11,500 30,970 
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Table 2: Long Radius Design (Variable Pitch Length) 
 

  4-12 LR M7 M9 11-24 LR 

Assembly PN's: 2550.xx 2633.xx 2273.xx 2675.xx 

Segment OD: 11.5" 15.66" 18.25" 22.5" 

Flange Interface: 8"-300# ANSI 8"-300# ANSI 10"-300# ANSI 24"-150# ANSI 

min max min max 
Nom. Segment ID: 4.30" 

3.75" 7.50" 3.90" 9.13" 
12.00" 

Max Umbilical OD: 4.00" 3.63" 7.38" 3.75" 9.0" 11.875" 

Static Moment (ft.lbf): 5,805 16,440 11,620 35,660 27,205 47,855 

Dynamic Moment 
(ft.lbf): 

8,125 24,660 17,430 53,485 40,805 67,000 

Ultimate Moment 
(ft.lbf): 

14,240 40,325 28,515 87,480 66,735 117,415 

min max min max min max 
Locking Bend Radius: 

50" 245" 73" - 
102" 382" 

55" 345" 

Segment Pitch Length: 9.04" 42.98" 12.44" 60" 16.1" 60" 9.30" 60" 

Weight per segment in 
air (lbs): 

12.69 42.2 40.0 108 
I=35.0 
O=26.3 

I=21.2 
O=83.7 

54.86 148.4 

Weight per segment in 
water (lbs): 

1.48 4.91 4.66 12.57 
I=4.08 
O=3.06 

I=2.47 
O=9.74 

6.39 17.27 

 

2. OPTIONS AND MODIFICATION 

2.1. FLANGE INTERFACE 

Each VBR assembly has a designated flange interface (See Spec Sheet on previous 
page).  If the interface on the flange segment of the VBR does not match the interface to 
which it is mounting, then a flange adapter can be fabricated to mount the VBR. 

2.2. ASSEMBLY COLOR 

For convenience the assemblies can be color coded, (For example Blue for the Blue 
control pod, and yellow for Yellow control pod when applied to BOP umbilicals). The VBR 
assemblies can be cast in most any color desired. 
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2.3. OVERALL LENGTH  

The overall length of the assemblies is dependent on the designated MBR and swept 
angle of protection. However, the assemblies can be manufactured to greater lengths 
where umbilicals can foul on the riser or structure, thus affording protection from both 
wear and bending failure. 

2.4. HANDLING EYE 

Each size VBR Assembly can be equipped with pad eyes to facilitate handling of the VBR 
and umbilical it is protecting. Specify with order. 

3. ASSEMBLY PROCEDURE 

3.1. Each VBR Assembly is made up of an order specified number of Segments plus two 
Flange Segments (which will include a clamp profile in the bore, if specified) and two 
End Cap Segments. 

3.2. The first step is to install any adapter equipment required to permit the interfacing of the 
VBR to the interfacing structure: (Control Pod, Armor Pot, Telescopic Joint, or 
Termination Box.)  

3.3. Press the umbilical into one of the Segmented Flanges. This operation may require 
force, as the two parts are an interference fit in cases where the clamp profile has been 
specified. 

3.4. Close the second half of the Segmented Flange over the umbilical and insert the bolts 
through the counter-bored transverse holes to clamp the halves together.  

3.5. Address the Segmented Flange to the interface structure and fasten the remaining bolts 
through the flange end of the segment. 

3.6. Once the Segmented Flange is secured the remaining Segments of VBR can be fitted. 
The assembly of the segments must always proceed from the flange outward. A 
Segment is placed on the “ball” section of the preceding part such that the “lug” on the 
ball lies in the groove of the “socket” section of the Segment. Each Segment is secured 
by bolts. 

3.7. Repeat step 3.6 until all the Segments are made up and correctly torqued. The End Cap 
Segments should be attached as the last segments. Take care to ensure that the ball 
and socket properly engage and the “lug” on the ball is fully inserted into the mating 
groove within the socket.  

3.8. Rotate segments a few degrees from the previous segment before torqueing up the 
bolts to ensure proper alignment of the segments.  

3.9. Test all umbilical through hoses to ensure that no constriction exists in any of the lines 
and that all functions are available through the VBR as assembled 


