Lift of EB from Cradle at Module 18
1. Introduction

The EB is assembled on a cradle to provide support for the lower part before the saddles are installed.  After 16 modules have been installed the saddles are moved into position and located on the key link plate.  After 18 modules have been installed the saddles are lifted which transfers the load of the EB from the cradle to the saddles.  Before this load transfer occurs the load of the EB is supported entirely by the cradle and afterwards by the saddles.  The deflections of the saddle and EB and the forces acting on the saddle can be monitored during the load transfer process to insure that the structure is acting as predicted by the FEA calculations.

2. Saddle Forces

Before the load transfer the weight of the EB is supported by the cradle and the forces on the saddle are negligible.  The forces on the saddle are described in the table below for after the load of the EB has been transferred to the saddles.

	Left Side of Saddle

	
	Radial Forces
	Key Forces

	
	M6
	M8
	M9
	M10
	M11
	M12
	M7

	Z1
	42,720
	35,450
	56,440
	19,850
	0
	0
	-119,573

	Z2
	42,260
	64,170
	77,660
	28,540
	0
	0
	-183,547

	Z3
	42,270
	62,220
	74,680
	28,140
	0
	0
	-170,100

	Z4
	39,460
	42,460
	58,360
	17,730
	0
	0
	-122,902


	Right Side of Saddle

	
	Radial Forces
	Key Forces

	
	M6
	M8
	M9
	M10
	M11
	M12
	M7

	Z1
	29,680
	34,870
	82,430
	0
	0
	0
	-101,300

	Z2
	33,630
	65,220
	113,500
	0
	0
	0
	-162,400

	Z3
	32,160
	62,700
	109,300
	0
	0
	0
	-158,200

	Z4
	29,070
	39,950
	83,900
	0
	0
	0
	-104,600


It is clear from these tables that the forces are not symmetric.  The difference between the left and right sides is that the right saddle is restrained in the X direction in the FEA model while the left side is not.  Therefore, the left side is able to rotate which 
The torques on the individual swivel bolts are listed in the tables below:
	Left Saddle

	
	M6
	M8
	M9
	M10
	M11
	M12

	Z1
	32.48
	25.08
	46.42
	9.22
	-10.96
	0.00

	Z2
	32.01
	54.28
	68.00
	18.06
	-10.96
	0.00

	Z3
	32.02
	52.30
	64.97
	17.65
	-10.96
	0.00

	Z4
	29.16
	32.21
	48.38
	7.07
	-10.96
	0.00


	Right Saddle

	
	M6
	M8
	M9
	M10
	M11
	M12

	Z1
	19.22
	24.49
	72.85
	-10.96
	-10.96
	-10.96

	Z2
	23.23
	55.35
	104.43
	-10.96
	-10.96
	-10.96

	Z3
	21.74
	52.79
	100.16
	-10.96
	-10.96
	-10.96

	Z4
	18.60
	29.66
	74.34
	-10.96
	-10.96
	-10.96


3. Saddle Deflections

	Location
	X
	Y

	Center of Left Support Beam
	.25
	0.0

	Center of Right Support Beam
	0.0
	0.0

	Inside Bottom Edge of Left Support Beam
	.17
	-.22

	Outside Bottom Edge of Left Support Beam
	.17
	0.0

	Inside Bottom Edge of Right Support Beam
	.07
	-.23

	Outside Bottom Edge of Right Support Beam
	.07
	.01

	Top of Left Saddle
	-.48
	.16

	Top of Right Saddle
	.90
	.25


4. Module Deflections

The deflections of the outer radius are listed in the table below:

	Module
	X
	Y

	1
	.17
	-.96

	2
	.17
	-.87

	3
	.16
	-.75

	4
	.12
	-.59

	5
	.05
	-.42

	6
	-.03
	-.30

	7
	-.15
	-.17

	8
	-.22
	-.10

	9
	.47
	-.10

	10
	.37
	-.20

	11
	.26
	-.35

	12
	.19
	-.50

	13
	.13
	-.67

	14
	.11
	-.81

	15
	.10
	-.92

	16
	.11
	-.99

	17
	.13
	-1.0

	18
	.18
	-1.1

	
	
	


The deflections at the inner radius are listed in the table below:
	Module
	X
	Y

	1
	.12
	-.97

	2
	.10
	-.90

	3
	.07
	-.79

	4
	.01
	-.66

	5
	-.06
	-.52

	6
	-.13
	-.40

	7
	-.23
	-.29

	8
	-.31
	-.21

	9
	.58
	-.20

	10
	.57
	-.20

	11
	.5
	-.28

	12
	.39
	-.41

	13
	.31
	-.53

	14
	.23
	-.68

	15
	.18
	-.81

	16
	.14
	-.91

	17
	.13
	-.98

	18
	.12
	-1.01

	
	
	


