Rappel Tower Loads
Dead Load – The dead loads will be the actual weight of the material used for construction of the tower.  Material weights for members may be taken from ASCE 7-05.
Live Load – Live loads consist of three components: 1) walkways, stairs and platforms, 2) railing loads and 3) anchor points for rappel ropes and tether straps.
1) Walkways, stairs and platforms – All walkways, stairs and platforms shall be designed per ASCE 7-05 for a minimum of 100 psf to be applied simultaneously.  In additional, all stairs shall be designed for 1000 pound concentrated moving load per OSHA.  The 1000 pound load is not required to be applied at the same time as the 100 psf live load.
2) Railing loads – All railing loads shall meet the minimum of 200 pounds applied in any direction at any point on the top rail per OSHA 1910.23. Exception: The lower rappelling platform railing at the backside of the walkway must meet the requirement for fall restraint of 1200 pounds on the top rail.
3) Anchor Points – All anchor points shall be designed for a minimum of 5000 pounds.  The locations of the anchors are the spotter beam, lower platform rappel rope anchor points and in the simulator.
a. Spotter beam is a HSS beam located 7 feet above the lower platform.  The spotters will attach nylon webbing with a D-ring to the beam and slide it across the beam for positioning of the fall arrest for them to assist in training rappellers. There will be two spotters attached to the beam, but the beam will only be designed for one 5000 lb load at any location on the beam.  The probability of more than one spotter falling at any one time is very remote.
b. Lower platform rappel rope anchor points are located on the inside beam of the third level walkway.  There are two locations shown on the drawings for the anchor connections.  The anchor points are to be designed for 5000 pounds. The probability of two rappellers falling at the same time is very remote and should not occur simultaneously.
c. Simulator anchors are located on the backwall, center floor cluster, center ceiling cluster and center top simulator beam, hoist beam, short plate and long plate.
i. Backwall has four anchor points on it that are designed for fall arrest for rappellers seated on the back benches.  The anchors are angled to provide a straight line pull through the door opening.  The anchor points are designed for 5000 loads, but fall arrest loads should not occur simultaneously. The probability of two or more rappellers falling at the same time is very remote.

ii. Center floor cluster has four anchor points that are designed for fall arrest for rappellers and routine rappelling. The anchors are positioned 90 degrees to the door to provide a straight line pull through the door opening.  The anchor points are designed for 5000 loads, but fall arrest loads should not occur simultaneously. A maximum of two rappellers will be rappelling at any one time with a rappeller exiting from each side door of the simulator at approximately the same time. The probability of two or more rappellers falling at the same time is very remote.
iii. Center ceiling cluster and center top simulator beam are where the majority of the anchor connections are located. The center ceiling cluster has four anchor points that are designed for fall arrest for rappellers and routine rappelling. The anchors are positioned 90 degrees to the door to provide a straight line pull through the door opening.  The anchor points are designed for 5000 loads, but fall arrest loads should not occur simultaneously. A maximum of two rappellers will be rappelling at any one time with a rappeller exiting from each side door of the simulator at approximately the same time. The probability of two or more rappellers falling at the same time is very remote.
There are 10 anchor connection locations at the bottom side of the center simulator beam. One group of 6 anchors are located on the entrance door side of the center ceiling cluster as shown on the drawings and one group of 4 anchors are located on the backwall side. The anchors are positioned 90 degrees to the door to provide a straight line pull through the door opening.  The anchor points are designed for 5000 loads, but loads should not occur simultaneously. The probability of two or more rappellers falling at the same time is very remote.
In addition, the center ceiling cluster will be used as a rescue anchor connection.  The loads on the center cluster after the rappel has become stranded are 1) 600 pounds for the stranded rappeller and 2) an additional 5000 pounds for the rescue rappeller, in case they fall.
iv. Hoist beams have anchors attached to the bottom of the beam at the cantilevered end.  There will be hoist beams attached to each side of the simulator.  The anchor points are designed for 5000 loads designed for fall arrest for rappellers and routine rappelling, but fall arrest loads should not occur simultaneously. The hoist beam will never be installed in combination with the short plate or long plate. A maximum of two rappellers will be rappelling at any one time with a rappeller exiting from each side door of the simulator at approximately the same time.
v. Short plate has attachment holes for carabineers at the bottom of the plate. There will be a short plate attached to each side of the simulator.  The anchor points are designed for 5000 loads designed for fall arrest for rappellers and routine rappelling, but fall arrest loads should not occur simultaneously. The angle of the pull from the short plate will have a slight horizontal component to it due to the rappel rope angling out to go around the skid. The short plate will never be installed in combination with the hoist beam or long plate. A maximum of two rappellers will be rappelling at any one time with a rappeller exiting from each side door of the simulator at approximately the same time.
vi. Long Plate has attachment holes for carabineers at the bottom of the plate. There will be a long plate attached to each side of the simulator.  The anchor points are designed for 5000 loads designed for fall arrest for rappellers and routine rappelling, but fall arrest loads should not occur simultaneously. The angle of the pull from the long plate will have a slight horizontal component to it due to the rappel rope angling out to go around the skid. The long plate will never be installed in combination with the short plate or hoist beam. A maximum of two rappellers will be rappelling at any one time with a rappeller exiting from each side door of the simulator at approximately the same time.
In addition, the long plate may be used in conjunction with the center ceiling cluster. A carabineer is attached to the bottom of the long plate and the rappel rope is attached to an anchor in the center ceiling cluster and rope is routed through the carabineer and out over the skid. A maximum of two rappellers will be rappelling at any one time with a rappeller exiting from each side door of the simulator at approximately the same time.
Snow Load – The snow load will be site specific and be calculated in accordance with ASCE 7-05.
Wind Load – The wind load will be site specific as required by ASCE 7-05.

Seismic Load (Earthquake Loads) – The seismic load will be site specific and be calculated in accordance with ASCE 7-05.
