RIGGING FOR RESCUE SEMINAR NOTES SUMMARY
Prepared by Kevin Wright

Saturday, October 6, 2007

1900 hrs

-Orientation


-Introduction of seminar attendees, dialogue of desired skill attainment

-Safety Expectations


-Gloved hands when dealing with rope in motion


-Helmet for overhead hazards, on edge, over edge, any time on rope


-Buddy system for double checking harnesses, systems, etc.


-Within 2 meters of edge all personnel will be on an edge restraint


-When teams construct a system, an independent person/team will inspect


-Use visual and tactile inspections


-When belay is on, professionalism is expected

-Resources and history
-All R4R information and methods developed by British Columbia Council 

Technical Rescue (BCCTR)

-Homework and Readings


-Belay definitions & summary


-Memorize material strengths list


-Memorize change of direction dynamics


-Go over S.I. units

Sunday, October 7, 2007

0800 hrs

-Physics 101


-Systems of measurement (Systems International- S.I.)



-mass, time, distance, velocity, acceleration, force

-Static System Safety Factor (SSSF)


-Ratio of breaking strength to applied force



-ex. 10kn:1kn

10:1


-The expected SSSF for intl. rescue applications is 10:1

-Margin of Safety

-The difference of breaking strength to applied force



-ex. 10kn-1kn=9kn  
(margins are always given in units)

-Fall Factor

-The ratio of a length of a fall to the rope in service



-ex. 10m fall : 5 m rope = Fall Factor of 2

-BCCTR Standard 10:1


-Worst case scenario: steep, large load, high fall factor, little rope in service


-1 meter drop (edge transition), 3 meters of rope in service, 200 kg load, 11mm 

rope, less than or equal to 1meter of stopping distance

 -Systems Analysis


-Go through every piece of system and find breaking strength



-Use materials breaking strength list



-5kn for any piece of rock pro as an anchor (including pitons)



-20kn for bolts (but use two for redundancy policy)



-Average knot decreases rope strength by 30% (thus 11mm rope decreases 

to 20kn breaking strength, and this is often the weakest point in system)


-Weakest link sets the SSSF

-Pulley angles and change of direction dynamics


-0 degrees=equal force on each rope doubling force on pulley

-90 degrees=equal force on each rope putting 1.4 times force on pulley


-120 degrees=equal force on each rope putting 1 time of force on pulley

1200 hrs
-Ties


-Knots = termination


-Bends = joining ends


-Hitches = requires an object

-Considerations for choice and use


-Applied load


-Strength


-Application


-Ease of tying


-Ease of untying


-Ease of identification


-General material considerations (size and quality)


-Adjustability


-Security


-Amount of material

-Types


-Knots = 8 family, bowline, butterfly, overhand family


-Bends = double overhand, sheet, ring, European death knot

-Hitches = girth, clove, munter (Italian), prusik
-Rescue Belays


-Tandem Prusik Belay (TPB)



-2 prusiks =  1 long, 1 short



-8mm cord



-prusiks on spine side of biner, not pulley



-triple wrapped prusiks



-passes pinch test (prusiks are hitches- better too supple than too stiff)



-pretied prusik lengths 1.35m (53”) short, 1.65m (65”) long



-release hitch necessary


-540



-Green = 11mm, Blue = 12.5mm



-hands work rope, not load



-lowering=use back tension w/ one hand, feed into 540 with other



-when greater than 30meters of rope in service, use a descent device for 

back tension



-release hitch unneeded
-Release Hitches


-Releasable under tension


-Can it withstand a dynamic event?


-Strength (10:1 SSSF)


-Easy to tie/untie


-Ease of identification


-Release distance


-Grip required


-Commonality of equipment (multiple use)


-Cost

-Radium Release Hitch


-10 meters 8mm cord


-3:1 with munter, half hitch, overhand back-up

Monday, October 8, 2007

0800 hrs

-Anchoring


-Anchor point = individual attachment point


-Anchor system = combination of anchor points


-Focal point = anchor system attachment point (ex. Main line, TPBelay)


-Use best anchor system for belay (potential for dynamic forces)


-Use prusiks, round turn, fig. 8 on a bight to use up extra rope


-Favor stronger anchors w/ more material


-20kn anchor system (at least 4 rock pro, 2 bolts)


-Try and put main line focal point far enough behind edge for haul space 

-Rigging Scene Size Up

 
-Patient Location

-# of patients


-Patient Condition

-Objective Hazards


-Resources


-Personnel


-Terrain type

-Suggested Operating Procedure


1.Identify edge transition



-look for pinch points (worse than sharp edges), use edge protection



-think about rock fall potential


2.Identify rope alignment (fall line)



-if alignment isn’t obvious, think about change of direction


3.Focal points


4.Identify anchors

-Climber Commands


-Yosemite call system

1100 hrs

-Field Exercise


-Rappelling and prusiking passed a knot in a single line


-Will be belayed by second line

Tuesday, October 9, 2007

0800 hrs

-Pretensioned back ties for strengthening anchor systems, focal points

-Pretensioned front ties to get rid of potential issues from shock load stretch


-try and put pretensioning anchors in line (within 15 degrees of alignment)

-Probability


-coin comes up heads?  1st .5  2nd .5  Heads twice= .5x.5=.25


-main failure= 1 in 10,000; belay failure= 1 in 10,000; both fail= 1 in 100,000,000

-Pulley Systems


-Output : Input


-Mechanical Advantage (MA)


-Types

-Simple (all traveling pulleys move toward anchor at the same speed = 

block and tackle)



-Compound (combination of more than one simple system)



-Complex (isn’t simple or compound)


-Natural progressions for pulley systems



-Odd (termination at load)= S3:1, S5:1, C9:1, C15:1 (S5:1 on S3:1)



-Even (termination at anchor)= S2:1, S4:1, C6:1

1030 hrs

-Field Objective: descend, switch to raise, and raise a 2kg load (attendant and patient)

-Tie in using long tailed intertwined bowlines

-Use centralized command and communication


-Team Roles



-Leader



-Control



-Belay



-Main Line



-Edge



-Attendant

-Communication SOP


1. Role Call (station check)



-Begin with belay, end with attendant (“Belay, ready?”…“Belay is ready”)


2. Position Load



-“Attendant approach edge.”


3. Pretension Main Line



-“Main Line.  Pretension main.”



-Response, “Control.  Main line pretensioned, 6 bars.”


4. Move Load



-“Attendant lean back”



-“Main down.”

Wednesday, October 10, 2007
0800 hrs

-T-method for figuring out MA in complex pulley systems

-Theoretical MA in T-method

-Artificial High Directional

-Rigging considerations



1.Resultant force vector in footprint



2.Tether AHD



3. Splay prevention @ legs

-Bridal concepts


-Adjustable vs. non-adjustable



-Most use (including R4R and OMR non-adjustable)


-10 degree angle up on head side balances load to level when in use


-long tailed intertwined bowlines 



-belay to attendant (in case of low angle attendant disconnect)



-main to patient

-Patient tie in


-Double x (low body and upper body) into basket


-Hasty harness


-Feet harnessing

1030 hrs

-Field Objective: Practicing attendant position (lower and upper) with litter


-Extra short prusik helps attendant move into position

Thursday, October 11, 2007

0800 hrs

-Lowers with 30meters or more of rope in service

-Vectors


-magnitude and direction


-types



-component (one part)



-resultant (sum of all)


-arbitrary scale method

-How steep is too steep?


-R=resistant force


-Mg=mass x gravity (force)


-T=tension

-When figuring degrees one hand (four fingers) is approx. 10 degrees

1030 hrs

-Field Objective: practice pick offs

Friday, October 12, 2007
0800 hrs

-Pulley power point
-Tower lead climbing


-Options



-lanyard



-leading



-cable w/ grab



-aerial


-Guidelines if leading



-fall factor less than or equal to 1:3



-protect every body length



-pulley at first clip

1030 hrs

Field Exercise Objectives: Pike and Pivot Technique

Saturday, October 13, 2007

0800 hrs

-Kootenay Highline Systems (KHS)


-Suspension and tag line systems


-Used to span hazardous ground


-Video of highline system failures

-Tensioning Guidelines


-Multiple of 12 guideline (for 11mm ropes)



-# of pullers x MA = or less than 12 

(then rope tension will be less than 3 kn)

-2 Main Ideas: Logistics and Communication

-Logistics


1. Establish Pilot and Messenger Lines



-2X span for messenger line


2. Build end supports with high directionals


3. Ferry Ropes



-pull track rope across to fixed side (high strength tie off)



-pull back far side tag line (w/ prusik & 30kn biner, tag line hangers 

every 10 meters)


4. Finish end station rigging


5. Inspect


6. Go operational

-KHS Comm.


-Leader

-Track Rope= Track (main)


-Tag Rope= Tag (belay)


-Control


-Edge


-Hoist


-Attendant

-Op. Procedure


1. Roll Call


2. Position Load


3. Pretension Track Rope


4. Load System


5. Attendant Needs
1030 hrs

-Field Objective: KHS with and without hoist
1700 hrs

-End of seminar wrap-up, questions, and suggestions

