Error Analysis – E – “Accident Reports”

Airplane Crash I

On a Sunday afternoon in September 2009, a Piper Saratoga airplane with four aboard was approaching Fort Lauderdale from Gainesville. The Florida weather was fine, with scattered clouds and mild winds. The airplane was at 3,800 feet, on a heading of about 145 degrees, and was being handled by Miami Approach.

Then – “Mayday mayday mayday mayday; 2467Y (the “name” of the airplane) has a fire in the engine.”

Time 1745:55
MIA – N2467Y Miami, roger, are you going to try and make it to Executive Airport? That’s the closest airport to you, sir.
67Y – We’re trying. … We got smoke in the cockpit and we’re trying to get to the … nearest airport.
MIA – N2767Y [sic] roger, fly heading of 110, proceed direct to Executive Airport. That’s the closest airport actually to you.

Time 1747:02
MIA – N67Y you wanna still try to make Fort Lauderdale Exec; that is, it is 24 miles away, is that, that’s the … do you want to try to continue to Exec, correct?
67Y – We’re gonna try and continue to Exec, 67Y.
MIA – N67Y, keep me advised, sir.
67Y – Will do, 67Y.

At this point, the Miami controller gave 67Y a new frequency, so that a Fort Lauderdale approach controller could handle him alone. The pilot came up on the new frequency.

Time 1749:40
FXE (Fort Lauderdale) – N67Y, I understand you have a heading.  You have 25 miles for Executive Airport.
67Y – We’re getting more smoke in the cockpit; we’re thinking we might have to land on runway … ah, Highway 27 here.
FXE – OK, do you have 27? … You said you wanna try and land on Highway 27, sir?
67Y – Yes, yes

Time 1750:28
67Y– We’re on fire! We’re on fire!

Airplane engine fire

A Florida wildlife conservation officer saw the Saratoga in a steep left bank, diving, trailing black smoke, with flames pouring from the cowling. It crashed at high speed into six feet of water, killing all aboard.

At the time of the mayday call, the Saratoga was about four miles west of Highway 27 — a wide, straight road free of railings and power lines — and flying exactly parallel to it.  Fort Lauderdale Executive, which the controller initially told the pilot was the nearest airport, was 34 nm distant. At 1747, when the controller told the pilot that Exec was 24 miles away, it was actually still more than 30 miles away.

The airplane was pulverized, but investigators were able to locate the source of the fire at the number five cylinder.  The breaking of the fuel supply line was the primary probable cause. “Also causal,” the report continues, “was the pilot’s failure to immediately secure the engine/perform a forced landing after discovery of the fire, which resulted in the pilot’s loss of control of the airplane.”

The key thing to understand about an engine fire is that there is very little in the engine compartment that can burn, other than the fuel being fed to the engine and the oil circulating through it. The emergency procedure for an engine fire is easy to remember. It consists of two steps: Shut off fuel and land. The concern is to save lives, not the airplane. Of course, some judgment is still needed; you don’t want to shut down the engine where there is no possibility of a survivable landing, but you don’t want to keep it running while you hunt for a place with a Starbucks either.

But the most important thing is to get onto the ground.  Once a fire has begun, it is impossible to know what is going on inside a cowling and whether a wing or engine mount has been weakened.

Probably many pilots, after once reading the “Engine Fire” section of the airplane manual, gradually forget it. The Saratoga’s manual was clear: First shut off the fuel supply to the engine. It’s logical. If your house were on fire, would you squirt gasoline on it? 

Why didn’t the pilot immediately land?

It’s not hard to put yourself into his place. The Florida Everglades are open, flat and shallow, but not an inviting place to spend the night. He cannot have been unaware of the nearby highway, but it was a Sunday afternoon, when the yearning to get back is at its peak. The home airport was almost in sight, and it had firefighting equipment. The smoke in the cockpit had subsided, giving hope that the worst was over and then there is the curse of pilots: irrational optimism, the feeling that this cannot happen to me.

It is worth reflecting on the role of air traffic controllers. They appear to most pilots as authority figures. The Miami controller’s first reaction to the pilot’s mayday call was “Are you going to try and make it to Executive Airport?” Compared with the neutral “Say your intentions,” this was a leading question. “Do you intend to make an emergency landing?” would have pointed in a different direction. Perhaps from a generous impulse to provide encouragement, he identified Executive as the nearest airport; it was not. Later, he said he would “keep” the flight at 3,000 feet; what it really needed to do was get down as quickly as possible. At 1747:02, he told the pilot he was 24 miles to the airport; more than 2½ minutes later, the second controller said he was 25 miles out.

Whatever well-intentioned controllers may say, however, the responsibility ultimately rests with the pilot. It must be painful to decide to crash-land a beloved airplane, especially when hope obscures the grim consequences of not doing so. But an in-flight fire is a terrible thing: It leaves no choice. 

http://www.flyingmag.com/technique/accidents/flight-engine-fire
Airplane Crash II

September 2011) It was the Friday before Christmas, and the pilot-owner of a Piper Saratoga was eager to get home for a party. At 2:30 in the afternoon he called Flight Service to brief a flight from College Park, Maryland, to Akron-Canton Airport (CAK) in Ohio, 240 nautical miles distant. He said he hoped to take off as early as 3:00 pm, and so the briefer asked whether he wanted a full standard briefing or just the highlights.

“I don’t want to waste your time,” said the pilot, transferring to the briefer a concern that was more likely his own. “Let’s figure out if this sounds like a suicide mission or not, and then we’ll go from there.”

The briefing ended up lasting 20 minutes. The difficulty was patches of snow, freezing rain and drizzle.  Low-level wind shear (brief high winds) was also probable.

Although the forecast for CAK was not bad, it was likely to worsen somewhat as the evening wore on. On the other hand, the weather system was moving rapidly eastward.  Visibilities would become unrestricted overnight. Furthermore, there was better weather a little way to the south, and so the pilot would have an escape route if he needed one.

He weighed the pros and cons, and he decided to go. He was off the ground at 3:31.

At 5:36 he was nearing his destination, handled by the CAK approach controller (AC).

Here is the transcript:

TIME 5:36:19
AC — N9299N (the “name” of the airplane), fly heading 340, Runway 23 final approach course.
99N — 340 for 99N.
AC — N9299N, descend and maintain 3,200 feet.
99N — 99N out of 6,000 for 3,200. Any reports of icing (forming on airplane wings) below six (6,000feet)?
AC — Negative, sir, no reports of icing in the area. 

TIME 5:51:21
TWR — N9299N, Akron-Canton tower, cleared to land Runway 23. You appear to be to the left of the runway.
99N — 99N correcting.
TWR — Roger.

TIME 5:52:31
TWR — N99N, you’re still well to the left of the runway, sir, would you like to go back around for the approach?
99N — 99N please repeat.
TWR — You’re still well to the left of the runway, would you like to go back around for the approach?
99N — 99N, we’d like to correct.
TWR — Roger, two and a half miles from the field, cleared to land Runway 23 for N99N.
99N — All right, 99N.

TIME: 5:53:02
99N — 99N, can we do a 360 turn and get re-lined up for the runway?
TWR — 99N unable, climb and maintain 3,000 feet.
99N — 99N, we’re heading due north and climbing.
TWR — 99N, no delay in the climb, climb and maintain 3,000 ... [15 seconds elapse] ... N9299N, did you copy?
99N — 99N declaring an emergency — oh God!

The Saratoga crashed in a steep dive two miles east of the airport, killing the pilot.

NTSB investigators interviewed several pilots who had flown that route before or after 99N. It transpired that although, as the approach controller said, no one had reported icing, there had in fact been plenty of it. Those airplanes had flown at a higher speed than 99N did, and nevertheless had picked up an inch or more of ice.  (ice on wings make airplanes lose lift and crash)

It was around the halfway point that the local controller suggested that the pilot might want to go around and try again. Instead, the pilot began a steeper-than-normal descent, but also began, unintentionally, to drift to the left. Now the reins were slipping from his grasp. When the controller asked the pilot for his present heading and he replied “due north,” he was in fact flying generally westward. Shortly afterward, while attempting to correct toward the localizer, the airplane stalled (meaning it lost lift and fell to the ground), probably because of ice accumulation and a too-abrupt turn.

He was about 3.2 miles from the runway and 1,800 feet above it when he apparently turned off the autopilot and began to descend.  Now his heading began to wander. When the controller instructed him to climb, he leveled out but did not gain altitude. Sound analysis of his radio transmissions suggested an increase in engine rpm to maximum, hinting, perhaps, at an airplane straining to overcome a load of ice.

The pilot had flown into known icing conditions — note the word conditions, which implies that it is the possibility or likelihood of icing, not the verified presence of icing, that is meant — in an airplane not approved for them. Perhaps that is why he did not report icing to the controller. At the point that he asked for a 360 turn, his situation was dire but not unrecoverable. He could have declared the emergency, kept his speed up, made the 360-degree turn, and taken a steep cut to the runway.

But such a maneuver would have required that he be mentally oriented with respect to the runway, and his flight track shows that he wasn’t. The extent of his bad weather experience was unknown — his logbook burned up in the crash — but his conduct suggests that he had not flown a lot of them solo in serious weather. When you have 700 hours total time and you are iced up and disoriented and a controller is telling you urgently to climb in an airplane that won’t do it, clear tactical thinking and smooth, deliberate flying go out the window. That’s why it’s not a bad idea to bring a little cowardice to the planning of a flight. Count on it: When things are at their worst, you won’t be at your best.

http://www.flyingmag.com/technique/accidents/aftermath-audacity-hope?page=0,1
The Titanic

A perfect storm of fateful events conspired to cause the tragic sinking of the Titanic nearly a century ago, according to a study looking at the math and physics behind the tragedy.

Bound from Southampton to New York, the Royal Mail Steamer Titanic struck an iceberg in the North Atlantic at 11:40 p.m. on Sunday, April 14, 1912, on her unfortunate maiden voyage. Within three hours, she sank to a depth of about 13,000 feet and more than two-thirds of the 2,224 passengers and crew perished at sea.

Had the "unsinkable" luxury liner stayed afloat longer, the tragic loss of life could have been mitigated by rescue ships getting to the disaster scene.

"This is the real question of the Titanic mystery: How could a 46,000-ton ship sink so quickly?" science writer Richard Corfield wrote in the current issue of Physics World.

Taking an in-depth look at the structural deficiencies of the ship and the events of April 14, 1912, Corfield concluded that "no one thing conspired to send Titanic to the bottom of the Atlantic."

According to two inquiries carried out in 1912, in both the United States and United Kingdom, many circumstances concurred to bring about the disaster: The Titanic had been sailing too fast, Capt. Edward J. Smith had paid too little attention to iceberg warnings, and there had not been enough lifeboats onboard.

The inquiries brought to light other details, such as the absence of binoculars in the crow's nest and the fact that the senior radio operator had not passed on a crucial ice warning received from the British merchantship SS Mesaba.
"Mesaba gave the precise location of an area of icebergs that, at the time, approximately 9.40 p.m., was only 50 miles dead ahead of the Titanic," Corfield wrote.  The message, which read "Saw great number large icebergs also field ice. Weather clear," was interpreted as nonurgent .

The Titanic was the most modern ship of her day. She featured the latest technological innovations, yet some material used in her construction turned out to be inadequate.  Poorly cast wrought-iron rivets caused the steel plates on the hull to come apart.

It was found that the rivets at the front and rear fifths of the Titanic were made only of 'best' quality iron, not 'best-best', and had been inserted by hand," wrote Corfield.  "Best rivets" were cheaper but also featured a higher concentration of impurities known as "slag." Lab tests have shown that the heads of such rivets are particularly vulnerable to stresses and can pop off, causing the hull to "unzip."

"Then there are the maths and physics of the collision: six compartments flooded when, if it had only been four, the ship would not have sunk," wrote Corfield.

"The best planning in the world cannot eliminate every factor that might negatively impact on the design and operation of a complicated machine such as a massive passenger ship," wrote Corfield.

"Eventually, and occasionally, enough of these individual factors combine and the event cascade becomes long enough and complicated enough that tragedy cannot be averted," he said.

http://news.discovery.com/history/titanic-sinking-physics-120402.html
The Triangle Shirtwaist Fire
By Paul Rosa 


Located on the ninth floor of a building that overlooked Washington Place on one side and Greene Street on the other, Triangle's workrooms had piles of flammable cotton cloth and scraps, inadequate fire escapes and no sprinklers — conditions the workers had been protesting. Worse, supervisors locked the doors to the workplace from the outside to prevent the women and girls, crowded next to each other on benches, from taking breaks during working hours or removing materials. Only one stairway led to the roof.  At 4:45 pm the bell rang signaling that the workday was done.  As the girls were gathering their belongings and putting on their coats someone yelled "Fire!" 

Down below on the street, people started to notice the smoke billowing from the 8th floor. One of the bystanders observed a bolt of cloth come flying out the window and hit the pavement.  As the people on the street moved closer, out flew another bolt. It was then that the realization hit them that it wasn't bolts of cloth at all but bodies plummeting to the pavement below. 

By the time Engine Company 72 arrived from 12th Street (only 6 blocks away) they had trouble maneuvering their hose wagon into position.  The distraught fire fighters pulled out a life net and attempted to catch one girl but three more hurled themselves immediately after the first and all four bounced out hitting the concrete. A policeman and fireman held a horse blanket and tried to catch the next hurling body. The blanket split in two and the body hit the pavement -- dead. 

Back inside, on the 8th floor, feeding on cotton fabric and then climbing to the hanging overhead garments, the fire took little time to race out of control. The foreman and male tailors tried desperately to douse the licking flames with the 27 water buckets that were available. The efforts proved to be useless and the 275 girls panicked in desperation and headed for the two passenger elevators and the stairway at the west end of the loft. The crush of women at the door leading to the stairway slammed it closed. The doors in this building opened in rather than out. 

Joe Zitto and Joe Gaspar, the elevator operators, brought elevators to the 8th floor and the girls fought frantically to get on. Each car only held 10. These two cars, making approximately 15 to 20 trips each, brought about 12 to 15 havoc-stricken passengers down to street level -- their clothing still smoldering. 

Hundreds were still trapped upstairs. Three male workers formed a human chain from the Shirtwaist's 8th floor window to the adjacent window next door. Some girls were able to cross over on the backs of the three. But then the men lost their balance and all three souls fell 80 feet to join the already growing number on the pavement. 

Meanwhile, Engine Company 33 had arrived from Great Jones Street. To add to the horror, the stream of water from their hoses would only reach as far as the 7th floor! The aerial ladders only reached between the 6th and 7th floors. Girls were now jumping, trying to grab the top of the ladder. All missed -- diving to their deaths. 

A considerable portion of those who jumped came from the 9th floor. The reaching tongues of the flames from the floor beneath grabbed the windowsills and entered the 9th floor to start consuming the materials that were stacked high. The women raced to the east end stairway but by now it was an inferno. They stampeded back to the west side passenger elevators and stairway. The door was locked. Some tried the building's only fire escape but the courtyard was as hot as a blast furnace.   146 workers died in the fire.

http://www.historybuff.com/library/refshirtwaist.html
Kansas City Walkway Collapse

July 17, 1981: One hundred fourteen people died as two skywalks collapsed at the Hyatt Regency Hotel during a tea dance. 

On the evening of July 17, 1981, 2,000 dancers gathered in the atrium of the Hyatt Regency Hotel to partake in one of the regular "tea dances," which had become a local tradition over the previous year since the luxurious hotel had opened. Dozens had gathered on three walkways suspended from the ceiling so that they could observe the festivities below. At 7:05 p.m., two of these 32-ton walkways suddenly collapsed onto the dancers below. The disaster resulted in 114 deaths, 200 additional injuries, and as many unanswered questions from the victims' families and the survivors of the tragedy.

Construction on the Hyatt Regency Hotel had begun in 1978.   After just one year, however, the tragic walkway collapse marred Kansas City's new attraction. As thousands in the atrium swing-danced to the song, "Satin Doll," on July 17, 1981, the forth-floor walkway, along with the second-floor walkway that was suspended from it, collapsed without warning. Survivors later reported a brief period of awed silence following the collapse. Screams and general panic then spread as the dancers took in what had just happened. First responders worked throughout the night to recover the hundreds of victims who were trapped under the wreckage of the walkways. 

A subsequent investigation uncovered serious design flaws that resulted from miscommunication between the engineering firm and the construction company. The original design had called for sets of support rods to suspend the fourth and second floor walkways from the ceiling. Instead, the designs were changed so that a second set of rods hung the second floor walkway from the fourth floor walkway. This arrangement made the upper walkway support its own weight as well as the weight from the walkway below instead of suspending all of the weight directly from the stronger ceiling supports.  (Note: Draw a picture of this so that you understand what it’s describing)
Finally, the rods holding the walkways were bolted into a beam so that only a small nut and washer held the walkways to each rod. When the walkways collapsed, the rods had simply ripped through the walkways' beams. Investigators noted that this design was far below Kansas City's existing building codes, yet it had passed inspection. In fact, the National Bureau of Standards later declared that the walkways could barely have supported their own weight, much less the weight of dozens of people. 

Measured by loss of life, the event stands as the worst structural failure in American history. 

http://www.kclibrary.org/blog/week-kansas-city-history/hotel-horror
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