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The official explanation of the WTC1 global collapse due to gravity only is that the alleged release of potential energy (PE), due to downward, alleged near free fall movement and impact of the mass of an upper block above all supporting columns after buckling in an initiation zone, exceeds the strain energy (SE) that can be absorbed by the same columns below. From NIST report - NISTNCSTAR1-6D chapter 5.2:

"The aircraft impacted the north wall of WTC 1 at 8:46 a.m. … between Floor 93 and Floor 98. … The subsequent fires weakened structural subsystems, including the core columns, floors and exterior walls. The core displaced downward … At 100 min (at 10:28:18), the north, east, and west walls at Floor 98 carried 7 percent, 35 percent and 30 percent more gravity load loads … and the south wall and the core carried about 7 percent and 20 percent less loads, respectively., … At 10.28 a.m., 102 min after the aircraft impact, WTC1 began to collapse. … The release of potential energy (PE) due to downward movement of the building mass above the buckled columns exceeded the strain energy (SE) that could be absorbed by the structure. Global collapse ensued."
The major problems with this cause are 

(1) no evidence of any simultaneously buckled columns in the initiation zone - no such damaged, buckled, columns have been retrieved from the rubble, 

(2) no sign of drop of the upper block at near free fall speed as a rigid, solid mass and associated release of potential energy, PE, and 

(3) no indication of an impact (the PE is now kinetic energy, KE) between the upper, rigid part and the lower non-rigid structure below at which perfect alignment is necessary.

These three conditions are required for the upper block to commence destroying the lower structure. 
There are further 

(4) no calculations by NIST of the strain energy, SE, or lack of it, of the lower structure proving it was less than the PE or KE transmitted to it by the upper block permitting gravity only driven global collapse to progress, and
(5) no explanation how the columns below were overloaded by gravity only and why they would rupture in 1000's of pieces about 10-12 meters long. 

All videos of the WTC 1 collapse show that the upper block telescopes into or shortens itself for 2-4 seconds, while the steel structure below is still intact! There are 1000's of photos of the collapses but unfortunately some are missing, e.g. those during the 0.8 - 0.9 seconds, when the indestructible upper block near free falls 3.7 meters - all columns fail - and then collides/impacts with the structure below transmitting the total upper block KE. No intact upper block is seen during the destruction that followed. 
The upper block of WTC 1 is a problem. The weight was not massive! The load bearing columns below occupied only 0.13% of the total foot print or floor area in the initiation zone - the rest was air, which is an indication how strong the lower structure columns were!

An American professor Z P Bazant published soon after the WTC collapses a theory [1] that was adopted by the authorities as true. Bazant suggests that there are five stages until the doom as illustrated in Fig. 1:

	Stage 1: The fire causes the steel of the columns to be exposed to sustained temperatures apparently exceeding 800° C.

Stage 2: At such temperatures, structural steel suffers a decrease of yield strength and loses its load carrying capacity! 

Stage 3 (Collapse starts): Once more than half of the columns in the critical floor (floors 94-95 of WTC1) that is heated most suffer buckling so the upper part starts falling down onto the lower part below the critical floor (floor 95 of WTC1).
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Fig. 1. Stases of collapse of the building (floor height exaggerated)







At that moment, the upper part has acquired an enormous kinetic energy, KE, and a significant downward velocity. 

Stage 4: The vertical impact of the mass of the upper part onto the lower part applies enormous vertical dynamic load on the underlying structure, far exceeding its load capacity, even though it is not heated. 

Stage 5: This causes failure of an underlying multi-floor segment of the tower, in which the failure of the connections of the floor-carrying trusses to the columns is either accompanied or quickly followed by buckling of the core columns and overall buckling of the wall columns! 

Stage 6: The part of building lying beneath is then impacted again by an even larger mass falling with a greater velocity and the series of impacts and failures then proceeds all the way down. The upper block, intact, rigid and of uniform density at start of collapse then remains INTACT after the global collapse ... on top of all rubble the upper block has produced of the lower structure. 

Bazant makes two basic assumptions of the gravity driven collapse in stage 6:

(1) The only displacements are vertical and only the mean of vertical displacement over the whole 4 000 m² floor needs to be considered. There is perfect alignment and the upper columns always hit the lower columns without slipping sideways.

(2) Energy is dissipated only at the crushing front! The separate blocks of the upper and lower part of the collapsing tower may be treated as rigid; the deformations of the blocks away from the crushing front may be neglected.
Another 'expert', K. A. Seffen, in a paper [2] suggests that the potential energy released by the mass above - the upper block - resulted in dynamical "over-loading" of the undamaged lower columns by a factor of 30 compared to their static load capacity at impact and transmits it to the structure below and shakes it into pieces. 

Seffen assumes that during a gravity driven collapse a tower of height L and uniform density ρo consists of three parts, when it has lost αL of its height:
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Fig. 2
	1. A solid upper block λL that is rigid and intact and perfectly aligned with the columns below all the time during collapse.

2. A moving intermediate block βL between the upper block and a crush front that apparently consist of semi-broken parts and produces a crush front, actually 280+ crush fronts that are perfectly applied to the 280+ columns at every stage of the collapse.

3. A static lower, intact part (1-α-β-λ) below the crush front that produces resistance to motion as per fig. 2


It is in fact only the 280+ columns that produce resistance ... if a load is actually applied on them from above. λ is constant during the collapse, which is not observed during the WTC 1 collapse. Photos of the collapse show that the upper block λL disappears and that material, dust and smoke are pushed outwards at high speed of the intermediate βL block.

These are the false assumptions of K.A. Seffen: 

(1) the tower has uniform density ρo, while it is not uniform at all,

(2) the upper λL block begins to accelerate downwards as a rigid undamaged body with uniform density ρo, while it is seen to self-destruct, 

(3) the initial load imposed onto the structure beneath was exceptionally high, while is not established how it contacts the structure, 
(4) the damage, no new failures seen of course in the smoke, was bound to propagate. Alignment of columns is conveniently forgotten. According to Seffen the solid upper block drives the collapse.

You need kinetic energy, KE, for that and it can only be provided by an intact, rigid, uniform density upper block that remains intact, rigid, with uniform density during the whole destruction of the lower structure. The upper block is the only part that can provide KE during the alleged global collapse. The lower structure does not add any extra KE to the collapse or contribute to the collapse - it is being destroyed (lack of strain energy according NIST).
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Fig. 3
	The upper block, intact, rigid and of uniform density at start of collapse, should according to Seffen remain INTACT after the global collapse ... on top of all rubble the upper block has produced of the structure below as per fig 3. Nothing could destroy a rigid upper block of uniform density - not even the final impact with the ground forgetting that the rubble is there to dampen the final impact. The lack of the upper block on top of the intermediate block βL rubble after collapse proves Seffen wrong.


What a reasonable person would expect after local failures at the initiation zone - even very serious ones - is that gravity would just slowly (no free fall) pull the upper block assembly down, some parts may then contact the lower structure and cause damage or get damaged like in a soft collision, and after that primary and secondary structure of upper and lower parts would get entangled into one another. This is the basic reason why a multi-parts steel structure does not ever globally collapse like a house of cards! 

There are many parts that may drop or move - connected to one another one way or another forming the upper block. You cannot simplify and say the upper block is only one solid, rigid mass of uniform density. There are four outer walls and core columns - all primary structure, many floors - all secondary structure, and plenty of air! 
When the upper block masses drop or move, their PEs become KEs. Each mass has its own PE/KE due to gravity. And each mass starts at a different location and will drop on a different location by gravity on the structure below.

The lower structure of WTC1 is fairly complex - 280+ columns, 94 floors, etc. The columns only occupy 0.13% of the total cross area of the tower. What loads are applied on them at an impact? Probably none as they are small and any load will slip off.

The uppermost floor of the lower structure thus occupy 99.86% of the cross area. What loads are put on it and where and when? There are many masses dropping down or moving. 
In order to analyze the collapse initiation you evidently apply the loads to the lower structure and see what happens! Does global collapse starts or is it just local failures and global collapse is arrested? [3]
Let's assume the upper block gets lose (A), is misaligned (exaggerated in fig. 4 below) outside the lower structure on two wall sides and inside on the two other wall sides of the lower structure (B) and goes down (C) as per fig. 4. Similar misalignment takes place at the core.
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	Fig. 4


The upper block walls columns (right in C above), misaligned on the inside of the lower structure, will now slice through the first red floor below the initiation zone - the red floor hinges down on the red floor below as it is only bolted to the core column/beam - while the upper block walls columns (left in picture C above) misaligned on the outside will drop in the air and hit nothing! 
Actually only half the mass/walls of the upper block carried by the walls participate in the local failures that follows and results in tilting of the upper block.

On the other hand the lower structure columns (left in C above) on the inside of the upper block will slice through the first green floor of the upper block - and it hinges down too on the red floor below! You do not need much energy for that. And the lower structure walls columns on the outside of the upper block (right in picture C above) will remain ... intact, as they are not contacted by anything!

Similar floor failures occur at the core but there the columns are fewer and spread around and interconnected by horizontal beams to which the floors are bolted.

Does anyone believe that the upper block will fall vertically - near free fall - under these circumstances of local failures - which is the fundamental assumption of Bazant and Seffen?

Progressive collapse has however started! Thus we have to see what happens at the next floors above and below applying all the relevant contact loads there in proper order.

The upper block is thus assumed to continue moving down due to gravity only and local failures in the floors.

In (D) the upper block right wall columns inside the lower structure are assumed to have sliced three red floors in the lower structure and these floors have hinged down resting on the green floors of the upper block that have also been cut by the strong wall columns of the lower structure inside the upper block. Similar failures take place at the core. 
Evidently this asymmetric destruction pattern will tip the upper block against the intact (right in D above) wall of the lower structure held together by spandrels and the upper block will soon be jammed. The progressive collapse is arrested. This more logical local collapse pattern is not considered by NIST, Bazant or Seffen. And we do not see it on any videos.
After a while the top part of the lower structure is completely jammed with locally damaged floors of the upper block and the lower structure sliced apart in various locations. The remaining upper block masses that have not yet come in contact with the lower structure will then not do much further harm. They will remain on top.
The collapse is arrested! This is the beauty of an airy tower steel structure of non uniform density with strong perimeter wall columns held by spandrels and thin horizontal floors. Some local parts my fail (e.g. floors) due to local gravity overload and then any other loose parts just get deflected, entangled and jammed in the mess, as there is plenty of volume and intact structure for that. A stable state of a partially damaged structure will develop. No global collapse will ensue. 
Collapse arrest is when a stable state of a partially damaged structure has developed. [3] NIST in its 10 000 pages report does not mention collapse arrest as a more logical result of local failures in the initiation zone and the report is thus incomplete.
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