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On March 12, 1986, after the illumination of a fire warning light on a Boeing 
727-223 operated by American Airlines, Inc., the pilot declared an emergency, returned 
to  Memphis International Airport, and landed the airplane without difficulty. During the 
emergency evacuation, the lower tube at the foot of the right rear door's evacuation 
slide w a s  punctured, and the entire slide deflated. The exit was blocked by a flight 
attendant to prevent its use and the passengers were diverted to other available exits. 
The National Transportation Safety Board's investigation found that the puncture was 
caused by a high-heeled shoe. Fortunately, no serious injuries resulted from this slide 
failure. I/ 

The Safety Board investigated a similar evacuation slide failure following a 
Republic Airlines Boeing 727-21117, unscheduled precautionary landing as a result of a 
fire warning light on the No. 2 engine, at Greater Cincinnati International Airport in 
Covington, Kentucky, on May 17, 1984. It/ During the evacuation, the slide at  the 
forward right door w a s  punctured by what was believed to be part of a passenger's shoe. 
The passenger who was on the evacuation slide at the time it failed fell to the ground 
and was seriously injured. 

The damage to the slides in both accidents included punctures and tears to their 
sliding surfaces and to  the inflated tube materials. The evacuation slide materials were 
examined by the Safety Board staff, who found they exceeded the requirements of 
Technical Standard Order (TSO) C69a, Emergency Evacuation Slides, Ramps, and 
Slide/Rafts, as follows: the tensile strength of the sliding surface materials exceeded 
the requirements by 37 to 75 percent, and the tear strength exceeded the requirements 
by 52 to 114 percent; also, the inflated tube material exceeded the tensile strength 
requirements by 6 to 23 percent and the tear strength by 96 to 245 percent. 

TSO-C69a presently has requirements for minimum tensile and tear strengths, but 
the Safety Board notes that the TSO has no requirement for minimum puncture strength. 
However, the TSO does require the slide 

. . . to be capable of resisting puncture and tearing of the sliding and 
supporting structures from objects normally carried or worn by 
passengers that could result in collapse of the device, prevent the 
device from performing its intended function, or both. 

- 1/ For more detailed information, read Field Accident Brief No. 696 (attached). 
It/ For more detailed information, read Field Accident Brief No. 5070 (attached). 
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The material strength requirements are the same for all areas of the slides; 
however, the Safety Board's investigations have shown that portions of evacuation slides 
require greater strength because they come in contact with the evacuees or with the 
environment. 

The Safety Board believes the strength criteria for the sliding surface, walking 
surface, and inflated tube materials for slides and ramps manufactured in accordance 
with TSO-C69a should be reevaluated to take advantage of new materials and 
combinations of materials that will improve their resistance to damage. Further, the 
Safety Board believes that these materials should be tested in accordance with new 
procedures developed by the evacuation slide manufacturers, which would combine the 
puncture and tearing strength tests in one test. While some materials have 
demonstrated good puncture qualities, they have poor tearing strength. Likewise, some 
materials have good tearing strength but poor resistance to puncture. The inclusion of 
combined puncture and tearing strength tests into TSO-C69a would establish new 
minimum strength requirements that would improve the resistance of evacuation slides 
to  damage during emergency evacuations. 

Aviation Administration: 
Therefore, the National Transportation Safety Board recommends that the Federal 

Coordinate an industry working group to  develop a combined 
puncture/tear test that can be used to  establish new strength 
requirements for evacuation slide materials. (Class 11, Priority Action) 

Revise Technical Standard Order C69a, Emergency Evacuation Slides, 
Ramps, and Slide/Rafts, to incorporate the new puncture/tear test 
criteria and the new puncture/tear material strength requirements. 
(Class 11, Priority Action) (A-88-38) 

(A-88-3 I )  

BURNETT, Chairman, and LAUBER, NALL, and KOLSTAD, Members, concurred 
in these recommendations. 
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