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THE DESIGN OF THE PANEL STRUCTURES

S. von Hoerner and Collins Yang

1. General Description

The dish structure of the 64-m telescope provides 60 homologous sur-
face points, located 25-35 feet from each other in a radial pattern, see
Figure 1. These points support the cornmers of 44 panels; each panel is
a space structure of steel pipes, giving support to an average of 70 sur-
face plates per panel (see Report 38). The 44 panels come in 4 groups
(rings), with 4-16 identical panels in each group.

When the telescope is tilted, or exposed to wind or snow, the hold-
ing points exert forces on the panel corners. In addition, we have the
dead loads of the panels, the weight of the plates, and wind and snow on
the plates. Each panel then must be stable under the sum of all survival
loads.

Furthermore, each panel must deform in a homologous way when the
telescope is tilted. Calling AZ the deformation of a structure and AH
its deviation from homology, we define a homology ratio R = AZ/AH. For
the telescope as a whole, we need R ;Y 200, which is so large that an
efficient mathematical method must be used for finding a solution. But
for the panels we need only R & 10, thus a trial-and-error procedure
was used. The demand of homology was split up in two parts: (a) the
dead-load sag shall move all surface points by the same amounts in Z-
direction, which results in a parallel translation of the telescope sur-
face; (b) the telescope forces exerted on the panel corners shall not

move the surface points in Z-direction, meaning no surface deformation.



The panel design then is based on two basic concepts (S. von Hoerner,

Astron. Journal, Vol. 72, p. 35, 1967) called "equal softness", fulfilling

the first demand; and 'pressure-stable cells", fulfilling the second demand.

Figures 2, 3, 4, and 5 show the resulting design. The crossing
diagonals above the holding points provide enough softness for the surface
corners; their crossing point is always braced sideways by a pipe not shown
in the drawings.

Table 1 shows the number of jdentical panels in each ring; the num-
ber per panel of supports, joints, members and plates; weight and area;
finally the minimum angle between any two bars at a common joint, within
each panel as well as between panel bars and telescope bars, see Figure 6.
The panel weight is

44 panels total = 135.8 tons, (1)
or on the average

3.1 tons/panel (2)
The total surface area is

38,587 £t2. (3)

(See Table 1, page 3)



TABLE 1

NUMBERS, AREA, WEIGHT AND ANGLES

Number Per Panel

Number Supporting Unit Weight ] Area | Min. Angle Between Bars
Panel | Of Panels Points Joints | Members | Plates 1b/ft2 ft2 Internal To Dish
A 16 4 55 199 80 6.41 1144 13 ° 17°
B 16 4 54 185 64 6.93 671 10.5° 10°
C 8 5 56 194 64 8.45 844 13 ° 10°
D 4 5 59 218 64 8.13 699 12 ° 9°




2., Coordinates
Table 2 gives the distances h between telescope surface and homo-
logous holding points as shown in Figure 1. They result from the trial-

and-error procedure of making the deformations homolgous.

TABLE 2

DISTANCES h OF HOLDING POINTS BELOW SURFACE

SA2L SA2R SE2L SE2R» SE0O

Panel in. in. in. in. in.
A 64.60 64.60 90.00 90.00 -
B 34.90 34.90 64.60 64.60 -

C 47.68 47.68 34.90 34.90 34.90

D 52.59 52.59 47.68 47.68 47.68

Table 3 shows the joint coordinates for all panels. The zero point
is about at the center of each panel; +z is down, +x is radial to tele-
scope center, and +y is tangential clockwise. Panel C provides at its
side a hole for the feed support leg (point UD2L in Figure 4); but 4 of
the 8 panels C are a mirror image, where the y-direction must have the
opposite sign.

3. Members

Table 4 gives all bars in each panel, with incidences, bar area,
length, outer diameter, and wall thickness. The lengths range from 17.7
to 355.6 inch, the area from 0.26 to 3.11 inchz, diameters from 0.63

to 6.63 inch, and wall thickness from 0.209 to 0.344 inch.



All members are Cor-ten steel tubing, and all members except the
tangential surface bars are roumd. The tangential surface bars give
support for the surface plates; and for better beam action, they are
of rectangular tubing, 4x2 inch, the longer side vertical.

4, Fabrication and Erection

For each joint, the pipes should be pre-cut with a saddle cutter,
bevelled, and then welded together; first the heavier pipes, then the
lighter ones.

The fabrication should be done with a specified tolerance of

+ 1/4 inch maximum (4)
for all joint coordinates. The maximum eccentricities of the pipe axes
at a joint should be
+ 1/8 pipe diameter
whichever is smaller (5)
+ 1/4 inch

Figure 6 shows how the panel corners are attached to the supporting
joints of the dish structure. These points are hollow steel spheres of
16 inch outer diameter. All joining bars of a panel corner are welded
by the manufacturer onto a shell section of 16 inch inner diameter. 1In
between the joining bars, these sections have many drilled holes of about
1/2 inch diameter. In the telescope erection, each panel is lifted and
brought into its proper place, with its shell sections fitting on the joint
spheres. Then, section and sphere are welded together along the section

rim and through the holes.
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All members are Cor-ten steel tubing, and all members except the
tangential surface bars are round. The tangential surface bars give
support for the surface plates, and for better beam action. They are
of rectangular tubing, 4x2 inch, the longer side vertical.

4, TFabrication and Erection

For each joint, the pipes should be pre-cut with a saddle cutter,
bevelled, and then welded together; first the heavier pipes, then the
lighter omes.

The fabrication should be done with a specified tolerance of

+ 1/4 inch maximum (4)
for all joint coordinates. The maximum eecentricities of the pipe axes
at a joint should be
+ 1/8 pipe diameter
whichever is smaller (5)
+ 1/4 inch

Figure 6 shows how the panel corners are attached to the supporting
joints of the dish structure. These points are hollow steel spheres of
16 inch outer diameter. All joining bars of a panel corner are welded
by the manufacturer onto a shell section of 16 inch inner diameter. In
between the joining bars, these sections have many drilled openning for welding.

( see Fig. 6 ) 'In the telescope erection, each panel is lifted and
brought into-‘its psoper place, with its shell sections fitting on the joint
spheres. Then, section and sphere are welded together along the section

rim and through the holes.



TABLE §

JOINT COORDINATES

PANEL A  UNIT = IN. PANEL B UNIT = IN,

. an—

JOINT ) ¢
o e ot t .!,7\-\1' T -l T ;ml.:'r. I — 'l‘x' 1 ;ﬁ T 1L[
WLAPL =128.37 -188%,0r =6C.C[H= TyAZL -120.9- -130,8~ =-6C.C
ALY -112.4- =-S3,3, -%1,6 TUALL! -108. + -g€., 4 =5€.5
"UANC Y -108.3 C.0l -£1.,5% 1LADOQ? -104.9_ C.0_ =-5%5.4
"WALR® -112.4 3.3 -%2,¢ *UALR? -1c8. €e. -€€.5
"WWA2R -128.3" 1es.o+ -6C.0 TUA2R -120.9  13C.t  =¢£C.C
TUR2LY -54,3° =-19€.87 =-57.C7 T 'LB2L? —47447 —14C.5  =56,F
TURLLY —42.11 -9S5.67 =50.¢ "UBLL? =38.04 -72.5— -82.,C +-+
"UROC! -37.8 ] 0.0} =-48.4, *UROO -34 .6. C.0.  =%1.8 L .
'URLR! ~4241_ qq.e{ -50.€ . | | "UBLR! -38.0 72.5_ -S3.C 1 |
TUR2R -54,8 195.8]| -57.C j "UB2R? -47.4 14C.5  ~56.8 |
weaLe 18.47] -2C8.8]| -s€.1 7 | rucaLe 25.77 -154.1 -5%5.87 1T
"ycie 31,97 -1C6.17] =4S.37 7 | *LCILY 36.C =76.,41 =81.7 7 1
"weoe 36.5- CoCi{ =4€.S ¢ —— *LCOO? 39,7 Ce0— =502 |-
"UCLR! 31.94 106.11] —-4S.3. _  'LCLR! 36.C_  7S.4-. =S1le7
*UC2R! 18 .4 208.8]| -%€¢.1 . |  "LC2R? 25.7  154.1 ' =55.8
"yD2L ! al.6| -221.8]| =57.c| | rup2L? SR.T  —167.7 | =5€.
'unLL ! 106.0] -11z.6/| -4S.8 | | ‘'UDIL! 11C.1 7 -g¢€.2 ~£2.4 |
runoc! 110.9” Co0™] =473 'LDoo? 114.0~ CeO =5C.8 -
UDLIR? 106.0- 112.6- —46G,8 TUDLR? 11Ce1 4 g€.2~ =—-52.64..+
TJO2R? 91.6 22148 =57.C | TUD2R? G8e7 | 167.7 . =5+.5 .
"UE2L 14,4 | =-237.C. =-6C.0 'UE2L? 171.3 | —1r8.,0  -6C.C
'UFIL? 180.0 | -119.0]] -52.1 ] 1| | 'UELL" 18041 | -5z.,5 -55.1
‘UFOC! 185.2° .07 -4S.4 'UFOC! 184447 Co = =%2,5
TUFIR? 180,01 115.07 -£2.1 'UELR? 180.1 62,5 -£5.1
TUE2R! 164.4- 227.0- —€C.0- "UE2R?Y 171.3 188.0 = =€6(.C . .
1SA2LY -132.6] -19C.0_ 4.6 1 'HLAB! -82.7 | -132,5  =22.7
'NALLY -113.9 -e4,3  -26,9 RALLY -113.0 | -9¢,7 -42.9
tMANC! -113.2 c.ol 35,2 177171 1sA2Le -123.0 ] -1232.,3  =?5.1
TMALR? -113.9 | 64,37 =2¢€.9 VALY -108. 71 -g&. ] -2C.00°
15p2R 0 -132.6-1 190.,0+ 4eb 1MAQQ? - 108 4 c.0-{1 -1Cc.0
"L2AR! -Rl. | =137.5: =224 +-i—] 'NMALR! -108. | 6e. .1 =2C.0
TMR2L -56.2 | -1S€.,8_ -16.6 YSA2R -123.0_] 132.3 | -2¢%.1
*MBRLL ! -44,5 | =10z2.5 1€.8 | THARR? -113.0 S6.7 | —42.6
'MRIR?' -44,5%]  102.5 | 1S.8 | | 'HRAB? -82.7 ] 132.9 | -33.7
'MA2R ! -56.277  1S€.8°1 =16, wp2L " ~47.4 7T -140.5" 7.
*R2AR? —81. = 137.5%4 =22. —— *MPLL? -38.0+ -72.5 -20.
rMCoLY 16471 -218.5.4 6Cel.Ll | ¢MBIR? ~28,0 + 2.5 -2C.
"MCAC 35.2. C.0; | 124,65 | 'WNP2R? -47.4 | 140.5 7.
'NC2R! 16.7 | 218.9/] €0.1 1 . vyc2Le 25.7  -154,1 <1
vn2L Y 92.1  -226.5 -4,3 *NCOO? 38.9 C.0 140.
*MDILY 106.87 -115.1] 4.5 T YNC2RY 25.777 154.1 €, 7
*MOLRY 106.8~  115.1 4G +——| epp2rLe 98,7+ =167.7 - =20 = 4
*MD2R Y 92.1—  22€6.50 =443 "MDLL?Y 110.1-+ -g8¢.,2- . =-5. _
'L2DE 132.5_  17C. | =23, LancyRre 110.1 | 8¢.2 ;. =5,
'SE2L 167.3 =245.% 26,5 L 1Mp2RY S8.7 | 167.7 - =-2C.
YMELLY 182.0 -121.5%  =C.C 'RLDE? 134.6 [-17€.,5 -32.0
"WEOQ!? 193.2° C.0" 146.# TRELL® 174,471 -137.5 7| =27.6
'NELRY 182.0— 121.5- =C.C CSE2L Y 173.8wﬁ-139.7»5 4,7 -
"SE2RY 167.3.  245.5. 29.5 | . | 'MELL' 18001 -52,5.-..  C.0
"R2DE 132.5. =17C.  =23. |, | "NEOQ® 190.3 C.0. |  €7.9
TUF2L ! 238.C  -247.1 =—€4.1 | | YNEIR? 180.1  5z.5 1 C.C. |
TUFLLY 254,01 =128.40 -5€.C 1 *SE2RY 173.8 18¢.7 4,7
"UFOQ 259,57 c.of -%2. VEERR? 1744 137.2;1:-27.51Mﬁ“
tUFLRY 256.0—  125¢41 =960 T+ ROE 134.61 17¢. -23,04-
YUF2R? 238, 267.1 -—é4.1 ~ ! b




PANEL C  UNIT = IN. PANEL D UNIT = IN.
"" ‘ »
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SUELR? 208,97 129.9 7 -5q.3 " ] YUFLR? 21144~ 144.0 7 -46.5
'UE 56,27 = 41 syg2Re 133.87 265.0  -€C.C '~
LE2R? 176.0 T S 6.2 -£C.0 : : 2 2es-t 4o o
YHLARY —65,5 r =158 ,4~ =27,7 * 'L248: LS e e l
TRALLY -88.€6. -111.0C 1 =-34,2-1 .ﬁﬁZL. —i?'g_’ _4q.7 - _16:5
Y VIR -1C4.5 | -14€.7 | -12.3 __ | 'Mbét' -14.0 ! c.0 2.2 "
TVALLY -75.0  -75.0 =1C.0 .0 | o o
*MAOQ ~67.5 " C.0"  se.0 T *MALRY -17.9 49.7 1€.5
*MALR? ~75.0 % 75.0°% -1c.0-— 'SA2R! 82,1 4 Q4.1 =T.4 - 1:~
YSAZRY S104.5+ 148,7--1 -12.3 + «  'R2ABY g.s-f_lzé .5 _~:32. o
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TABLE 4 PANEL MEMBERS

PANEL A
NC INCIDENCIES ARFA LENTH DIAMETER THICKANESS
SCR. IN, N, IN. IN.

1 UAZL UAlL <.018 €2,326 4 By ? f.188
2  UAlL LACD Z2.019 €3.4156 4 BY ? 0.1€8
3 UACC UALR z.01¢ 62,416 4 RY 2 C.188
4  UALR UAZR z.016 G2.,32¢ 4 BY 2 C.1¢€8
5 uBzL UR1L ¢.C16 €7.235 4 BY 2 C.188
6  URIL LROO z.C19 5S.1732 4 BY ? C.188
7 UBROC LEIR 2.C16¢ SS.732 4 BY 2 C.1¢8
g URBIR LR2R z.018 €7.235 4 RY 2 C.163
o  uC2L uCl1L ¢+019 1C2.814 4 BY 2 C.1€8
10 uClt LCOon 2.016 1Ce.310 4 RY 2 0.188
11 uconc LC1IR 015 106.21C 4 RY ? C.188
12 UCILR UCZR 2.016 1C2.814 4 BY ? .18
12 uC2L ucit 2.C16 110.211 4 BY ? C.1£8
14 UClL 1 DGC z.019 112 .8C9 4 BY 2 0.188
15 uUicee ULC1R z.019 112.8C8 4 BY 2 f.183
16  UDIR BL2R ¢.018 110.211 4 BY 2 (.188
17  UE2L UELL z.Cl¢ 119.226 4 3y 2 0.1813
18 UF1L LEQC z.C1¢ 119.227 4 BY 2 0.183
1¢  UECC UF1R 2019 119,227 4 BY 2?2 0.188
20 UEILR Urze ¢.019 113.226 4 RY 2 0.188
21 UA2L UB2L C.46¢ 14,428 1.313 0.124
22 UB2L uczL C.4G¢ T4.387 1.313 0el34
23 uc2L Ucz21 C.46G¢ T4.3¢€5 1.313 CelZ24
24  UL2L UE2L C.4act 144427 1.313 C.124
174 R2TE ME1L C.EET tE.ET4 1.188 C.219
25  UAlLL UBLL C.4C6 10566 1.313 C.124
26  UBLL LCLL Ca4G6 14,386 1.313 0.1724
27 UClL UC1L C.4G¢ T4 .3€5 1.313 Cs124
28 UflL UELL Co4act 4 .385 1.313 C.l24
29 UAQC L BCC 0.4%¢€¢ 1C.56¢6 1.313 C.12¢4
10 uBOoC LCOO 0.45¢ T4.3€5 1.313 C.124
21 uCcce upoo C.46¢ 74.386 1.313 0.124
22  UuCcc LEOO C.4SE€ T4.3€5 1.313 0.134
23 UAILR URIR C.456 70.569 1.313 Coel?24
34 UBIR UCLR C.4C€ T4 .386 1.3113 C.124
25  UCIR UrC1R C.496 74,385 1.313 Cal24
36 UDIR UF 1R C.4ck 14,385 1.213 0,124
37  UA2R LB2R C.46G6 T4 .428 1.313 Cel24
28  UBZ2R UC2R C.45¢ 14.3287 1.313 0.1324
19 UC2R ULC2?2R C.4¢6 74 .3€5 1.3213 Cel34
40 UC2R UF2R C.45¢ 14 .427 1.313 C.124
41  UF2L UF21 C.4c¢ 14 .426S 1.313 0134
42 ULEILL UF1L D.4G¢ 74.38¢6 1.313 C.134
43 DECC LFOO C.4G6 14.287 1.313 0.124
44 UFILR UF1R C.46G¢ 74.38¢ 1.313 CelZ4
45 UE2R UF?2R C.4S¢ T4.429 1.313 C.l124
47 MELL UF1L C.46G¢ $1.299 1.313 C.l24
48 MELR UF1R 0.4G¢ S1.296 1.313 C.124
50 UALL MALL C.74°% 26.7C4 1.125 0.281
51 UAILR MALR C.74¢ 2€6.7C4 1.125 C.281
53  UPRCO MRIL C.468 123.4C5 1.563 0.1C9
54 UBQC MB1R Ce.4GE 123.4C5 1.563 C.1(9
55 UCGO MOLL C.626 126.556 1.338 C.1lC9
56 UDOO MCIR C.€2¢ 126.556 1.938 0.1C9
57 UuClt MB1L C.4¢6 103.225 1.313 Cel24
58 UCLL MDIL C.4G6 GZ2.943 1.313 0.1724
59 UCILR MB1R C.466 102.225 1.313 C.124



NC INCIDENCIES ARER LENTH DIAMETER THICKNMESS

SCR. IN. IN. IN. IN.
€0 UCIR ME1R C.4¢¢€ 92.943 1.313 0.134
€1 MB2L ME1L C.6C2 1C4.87S 1.563 0.1324
€2 MBI1R MB2R 0.602 104.8765 1.563 0.134
€3 MD2L MCIL C.455 112.738 1.438 0.1¢C9
€4 MDIR MC2R C.455 112.738 1.438 0.1C9
€5 MAlL MBI1L C.4¢¢€ €4.14C 1.313 C.134
66 MOD1L MEIL C.4S5¢€ i5.674 1.313 0.134
67 MALR MEIR C.4G¢ 84.140 1.313 0.134
68 MDIR MEIR C.46G¢€ 15.674 1.313 0.134
69 SA2tL MALL 1.7CC 102.54C 3,625 C.156
12 SA2R MALR 1.7CC 102.540 3.625 0.156
73 SE2L MEILL C.812 128.337 1.813 0.156
74 ME1L MEQO 1.C¢7 163.355 2.375 C.156
75 MELR MEQOO 1.CE7 193.355 2.375 C.156
76 SEZ2R MELIR C.812 128.337 1.813 C.156
77 SA2L MB2L €C.582 EC.684 1.500 0.250
78 MB2L MC2L C.6C2 110.192 1.563 C.124
79 ¥MFC2L MC2L C.4G¢ 55.548 1.563 0.1¢C9
80 SE2L MpaL C.4S6 84.£24 1.313 C.124
81 SA2R MB2R C.c82 £C.684 1.500 C.2%50
B2 MB2R MC2R C.60¢ 110.192 1.563 0.124
€3 MC2R MC2R C.4G¢8 €G.548 1.563 C.1C9
84 SE2R MLC2R C.456 84.€24 1.313 C.134
85 UFIL MEOOQ 1.7CC 248.637 2.625 0.156
86 UFILR MEOC 1.7CC 248.637 3.625 C.156
87 UB2L MB2L C.25¢ 37.224 C.625 0.188
€8 UBIL MBIL 0.466 10.€42 1.313 C.124
89 UB1R MB1R C.45¢ 10.€42 1.313 0.124
S0 UB2R MB2R C.2¢8 37.224 C.625 0.188
52 UC1L MCIL C.G¢€2 54 .841 1.500 0.250
G3 UCILR MB1R C.982 £4.841 1.500 0.250
S5 UEIL ME1L C.74¢ 52.1C7 1.125 0.281
G6 UELR MELR C.745 52.1C7 1.125 0.2¢1
S7 UACO MAOQC C.6€7 £€6.567 1.188 C.219
S8 UEQO MEOO 1.70C 155.468 3.625 0.1%6
39 UucCa2t MC2L 0.6C2 116.733 1.563 C.134
100 UC2R MC2R C.6C2 116,733 1.563 C.124
105 UBOO MAOO C.€C2 112.654 1.563 Cs124
1C6 UC1L MCc2L C.b2¢ 157.862 1.938 0.1C9
107 UCILR MC2R C.62¢ 157.862 1.938 0.1C9
108 UDOO MEOC 1.70C 213.687 3.625 0.156
109 UuA2L URIL C.62¢ 121.721 1.938 0.1C9
110 UBILL ucoc C.62¢ 127.027 1.938 0.1C9
111 UCQOO UC1R C.€26 122.386 1.938 0.1C9
112 UDIR UE2R C.812 127.779 1.813 C.156
113 UAZ2R UBI1R C.626 121.721 1.938 0.1C9
114 UBI1R ucoc Ceb2b 127.027 1.538 0.1C9
115 UCOO0 ucliL C.£2¢ 132.386 1.938 0.1C9
116 UC1L UE2L c.812 137.779 1.813 0.156
117 UA0O UBILR C.€2¢ 116.56¢ 1.938 0.1C9
118 UBIR UC2R C.£26 125.C77 1.938 0.1C9
119 UcC2tL utitL Ce626 130.2¢€4 1.938 0.1C9
120 UCIL UEOO C.812 127.776 1.813 0.156
121 UAQO LBIL C.26 119.569 1.938 0.1C9
122 UB1L uczaL C.62¢ 125.C77 1.938 0.1C9
123 UC2R ULIR C.626 120.2¢€4 1.938 0.1C9
124 UDI1R UEOC c.81¢ 127.779 1.813 0.1%6



NC INCIDENCIES AREA LENTH DIAMETER THICKNESS

SCGR. 1IN, IN, IN. IN.
125 SA2L MCoC 2.206 285.120 5.375 C.134
126 MCOO SEZ2R 2e4%2 258.C95 6.625 0.120
127 SA2R MCcocC ¢.206 285.120 5.375 C.124
128 MCOO SE2L 2e452 258.C95 €.625 0.120
129 UCO00 MCOO0 1.C87 181.678 2.375 0.156
130 SA2L MAQO 2.20C6 183.512 5.375 0.134
131 MACO SA2R 2.2C6 193.512 £.375 0.1324
132 SE2L MEOC 2+452 274.673 €.625 C.120
133 MEOOC SE2R z.4%2 274.613 €.625 0.120
134 SA21L MC2L 1.C87 161.8617 2.375 0.156
135 MC2L SE2L 1.C70 155.¢78 2.000 0.188
136 SAZR MC2R 1.C87 161.867 2.375 C.156
137 MC2R SE2R 1.07¢C 155.678 2.000 0.188
128 MC2L MCOC 1.7CC 232.C88 3.625 0.156
139 MCOO MC2R 1.70C 22z2.(88 2.625 0.156
140 MAQQ MCOC 1.CE7 178.853 2.375 C.156
141 MCCC MEOO 24452 158.729 €£.625 C.120
142 SA2L MBIL C.812 128.081 1.813 0.156
143 UCOC MB1L C.812 l4€.864 1.813 0.156
144 UCCC MC1R C.812 144,561 1.813 0.156
145 SE2R MC1R 1.C7C 145.827 2.000 0.188
146 SEZ2L MD1L 1.C170 145,821 2.000 0.188
147 UCCO MC1IL c.812 144,561 1.813 0.1%56
148 UCOC MBI1R C.812 146.8€4 1.813 0.156
149 SA2R MB1R C.812 125.(C81 1.813 0.156
150 UBOO MCoO 1.C87 167.446 2375 0.156
151 UuClL Mcoc 1.700 212.749 3.625 0.156
152 UCIR MCOO 1.7C0 212.749 3.625 0.156
153 uDeCOo MCOoO 1.C87 197.426 2.375 C.156
155 UA2L MALL C.G82 57.573 1.500 C.250
157 UA2R MALIR C.9E2 ST.573 1.500 0.250
162 UA2L MR2L C.327 €3 .€45 1.063 0.1C9
164 UE2L MC2L C.466 S1.840 1.313 0.124
166 UAZ2R MB2R C.221 £3.€45 1.063 C.1(C9
168 UEZ2R MD2R C.4S¢€ 51.840 1.313 0.124
169 UA2L LzAB Ce667 77.131 1.188 0.219
170 L2AB MBIL C.6€7 €5.609 1.188 0.219
171 MBIR RZAB C.667 €5.609 1.188 C.219
172 R2AB UA2R C.6€7 77.121 1.188 C.219
173 UE2L RZzDE C.667 82.959 1.188 €.219
175 MLC1R L<DE C.6€7 €6.674 1.188 C.219
176 L20E UE2R C.6€7 £2.959 1.188 C.219
177 UDIR Le¢DE C.667 £8.623 1.188 €.219
178 L2CE SE2R Ca.Cé4 $8.403 1.313 0.188
179  SE2L FZCE C.6€4 €8.403 1.313 0.1€8
180 R2DE UD1L C.6617 €8.623 1.188 C.219
181 SA2L L 2AB c.728 78.353 1.438 0.188
182 L1248 UelL C.6¢€7 €1.340 1.188 C.219
183 UBILR R2AB C.661 €1.340 1.188 C.219
164 R2AB SA2R .728 18,353 1.438 0.188
186 SE2L UF1L 1.7CC 171.154 3.625 C.156
187 ME1LL UFOC .75 153.683 1.938 0.134
188 MEI1R UFQC C.75%S 1£3.683 1.938 C.1324
189 SEZ2R UFI1R 1.700 171.154 3,625 0.156
150 MEOQO LFOO 1.7CC 213.668 3.625 0.156
191 UE2L UF1L C.€2¢€ 143,191 1.938 0.1(C9
152 UEOC UF1L C.€26€ 143.192 1.938 C.1C9
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NC INCIDENCIES AREA LENTH CDTAMETER THICKNESS

SCR. IN. IN. IN. IN.
163 UEOC UF1R C.62¢ 143,192 1.938 C.1C9
164 UEZR UFI1R C.626 143.191 1.938 0.1C9
165 UF2L UF1L 2.016 123.067 4 8Y 2 O.1¢€8
196 UF1L UFOC 2.015 125.564 4 BY 2 0.1¢€8
167 UFO0O LF1R ¢.018 125.564 4 BY 2 0.188
198 UF1R UF2R 2.C16¢ 123.C67 4 BY 2 0.188
139 ME1L UF2L 1.C7C 151.714 2.000 0.1¢€8
200 MEI1R UF2R 1.070 151.714 2.000 0.188
204 MB2L MC2L 1.C€7 151.781 24375 0.156
205 uD2t MC2L C.237 52 .946 C.750 0.120
206 MB2R MC2R 1.C87 1£1.781 24375 C.156
207 UD2R MD2R €C.227 52.946 €.750 C.120
2C8 ucCat MB2L C.4c¢ 83,567 1.313 C.124
209 uC2tL ME£2L C.458¢ S1.816 1.438 0.1C9
210 UC2R MB2R C.4%6 83.567 1.313 C.l134
211 UCZ2R MD2R C.45% G1.819 1.438 0.1C9
216 MAlL MAQO 1.011 112.C62 1.688 0.219
217 MA1LR MaQo 1.011 113.0¢€2 1.688 C.219
218 UAOC MA1L C.812 S7.664 1.813 0.1%6
219 UAOO MA1R C.812 S7.664 1.813 0.1%6
222 UE2L MELL C.€2¢ 131.251 1.938 0.1C9
223 UE2R MEIR C.62¢ 121.251 1.938 0.1C9
224 UEOQOC MELL C.€26 121.2%1 1.938 0.1C9
225 UEOC MELIR C.t2¢ 121.251 1.938 0.1C9
226 L2AR MALIL C.541 54.£25 1.688 0.1C9
227 R2AB MALIR C.541 $4.525 1.688 0.1C9
228 L2CE MEIR C.541 12.577 1.688 0.1C9
229 R2DE MELL C.541 T2.S71 1.688 C.1C9
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PANEL B
INCIDENCIES

NG

DN WN P

UA2L
UALR
UAlL
UAQO
us2L
UB1R
uBlL
uBCoO
ucaL
UCILR
ucClL
ucoo
ub2L
UD1R
ubDlL
uboo
ue2L
UEILL
UEQOD
UELR
UA2L
UAZR
UR2L
UB2R
ucat
UC2R
ub2tL
UC2R
UAlL
UALR
UBLL
UB1R
ucltL
UC1R
udlt
UDILR
UAQQ
uBogs
UcCco
ubggo
Ua2L
UAZ2R
UAOO
UAQO
uslit
UBLR
uBlt
UB1R
ucaL
UC2R
ucoo
ucoo
uciL
UD1R
uD1lL
UB1R
SA2L

UailtL
UAZR
UAOO
UA1LR
UBIL
UE?R
UBOoO
UBIR
UcClu
UC2R
ucoo
UC1R
ubnl1L
UL2R
uDoo
UC1R
UELL
UFOO
UELR
UEZ2R
uB2L
UB2R
ucat
UC2ZR
up2tL
UL2R
UE2L
UE2R
usit
UEIR
ucliL
UCIR
uniL
UL1R
UE1L
UELR
uBoo
ucoo
ucoo
UEOO
usi1tL
UBLR
usltL
UBIR
ucat
UC2R
ucoo
Uucoo
UDIL
UC1IR
ubD1L
UC1R
UEZ2L
UE2R
UEOO
UEOQO
MAlL

AREA
SOR.

Z2.016

IN.

12

LENTH
IN.

66.C15
€€£.015
66.C80
€6.C80
68,680
68.680
12.659
12.€59
15.487
15.487
19.537
79.537
82.381
82.381
£6.343
86.343
92.9765
52.709
82.709
92.979
14.323
14.323
74.361
T4.361
T4.2€4
74,264
14.786
14,786
710.366
70.396
14.386
74.386
74.387
14.387
70.3693
70.393
70.391
74.387
74.386
70.388
101.527
101.527
S8.773
S8.773
102.500
103.500
106.360
106.360
1€8.373
1€8.373
111.358
111.358
116.490
116.490
113.839
113.83s
€8.214

DIAMETER
IN.

8Y
8Y
BY
8y
BY
BY
BY
BY
BY
Y
BY
RY
BY
BY
BY
RY
BY
8y
BY
BY
1.313
1.313
1.313
1.313
1.313
1.313
1.313
1.313
1.313
1.313
1.313
1.313
1.313
1.313
1.313
1.313
1.313
1.313
1.313
1.313
1.563
1.563
1.313
1.313
1.563
1.563
1.813
1.813
1.563
1.563
1.813
1.813
1.563
1.563
1.563
1.563
1.313

#‘4‘4‘#&#994‘#4‘4‘#4‘4‘#&4\#‘%
Nf\)NNNNNNNNNNN\)NNNNNN

THICKAESS
IN.

0.1¢8
0.188
0.188
0.188
0.188
0.183
0.188
0.188
0.188
0.188
0.188
0.188
0.188
0.188
0.188
0.188
0.188
00188
0.1¢8
0.188
0.134
C.1324
0.124
0.124
C.134
0.134
C.134
0.124
0.134
0.134
0.1324
0.134
0.134
0.134
O.134
0.134
0.134
0.1324
0.134
0.124
C.134
0.124
0.188
0.188
O.134
0.134
D.156
0.156
0.134
0.134
0.156
0.156
0.134
0.134
0.134
0.134
0.134



NG INCIDENCIES AREA LENTH DIAMETER THICKNAMESS

SQR. IN. IN. IN. IN.
72 SA2R MALIR C.496 68.214 1.313 0,134
130 SA2L MAOO 1.07C 134.0C3 2.000 0.188
131 MAQO SA2R 1.07¢C 134.003 2.000 0.188
61 MB2L MB1L C.49¢€ 13.700 1.313 0.134
62 MBIR MB2R C.49¢ 13.700 1.313 0.124
138 MC2L mMCoo 1.7¢C 2€2.222 3.625 0.156
139 MCOO MC2R 1.70C 202.222 3.625 0.156
63 MD2L MD1L C.46G¢ 83.€15 1.313 0.124
64 MD1R MD2R C.4%6 83.€15 1.313 0.134
65 MAlLL MEI1L C.496 71.015 1.313 0.1324
67 MAILR MB1R C.46¢ 71.C15 1.313 0.124
134 SA2L MC2L 1.070 154.332 2.000 0.188
136 SAZR MC2R 1.C7C 154.332 2.000 0.188
135 MC2L SE2L 1.070Q 152.466 2.000 0.188
137 MC2R SE2R 1.07C 152 .466 2.000 0.1¢88
66 MD1L ME1L 0.496 70.517 1.313 0.134
68 MDI1R MEIR 0.46G¢€ 10.517 1.313 0.124
125 SA2L MCoo ¢.2%1 2€6.534 4.000 0.188
127 SA2R mMCoO0 2.2¢%1 266.534 4.000 0.188
132 SE2L MEOOQ 1.7CC 200.615 3.625 0.156
133 MEOO SE2R 1.700 200.615 3.625 0.156
128 MCOO SE2L c.2%1 269.200 4.000 0.188
126 MCOO SE2R c.251 26%.200 4.000 0.188
140 MAQO MCOO 1.C87 210.378 2.375 0.156
141 MCOO MEOO 1.C70 1€7.641 2.000 0.188
85 UAlL MALL C.258 26 .590 0.625 0.188
86 UAIR MALR 0.258 26 .590 0.625 0.188
87 uUB2L MB2L C.2¢1 €3.843 C.813 0.120
S0 UBZ2R MB2R 0.2¢€1 €3.843 0.813 c.120
88 UBILL MB1L C.258 33.072 0.625 0.188
89 UBIR MBIR C.258 33.072 0.625 0.188
99 uUC2tL MC2L C.6€7 €5.5€2 1.188 0.219
100 UC2R MC2R 0.6617 €5.562 1.188 0.219
91 ub2L MD2L C.258 36.908 0.625 0.188
94 UD2R MD2R C.258 36.9C8 0.625 0.188
52 UD1tL MC1L C.4S¢ 47.427 0.938 0.219
93 UDIR MCI1R C.495 47.427 0.938 0.219
$5 UELL MEIL C.4S5 55.170 0.938 0.219
36 UEILR MEIR 0.465 55.170 0.938 0.219
57 UCI1L MB1L C.496 80.850 1.313 0.134
56 UCIR MB1R C.466 80.850 1.313 0.134
58 UCILL MDIL C.4¢¢ 87.831 1.313 0.134
60 UCILR MCIR 0.46G¢ 87.831 1.313 0.134
78 ucCaL MB2L 1.700 G7.348 3.625 0.156
82 UC2R MB2R 1.700 S7.348 3.625 0.156
79 ucCat MD2L 1.588 82.450 1.813 0.344
83 UCZ2R MD2R 1.588 82.450 1.813 0.344
S8 UEOO MEOO C.812 121.€26 1.813 0.156
70  UAOO MALL 1.70C 70.802 3.625 0.156
71  UAOQO MAILR 1.7¢C 70.802 3.625 0.156
53 UBOC MB1L C.4S6 719.3C17 1.313 0.134
54 UBOO MB1R 0.496 19.3C7 1.313 0.134
55 UDOO MDI1L C.6¢€4 S7.787 1.313 0.188
56 UDOO MD1R C.664 S7.787 1.313 0.188
74 UEOO MELL 1.70C 1€7.053 3.625 0.156
75 UEOO MEIR 1.700 1C7.053 3.625 0.156
106 UClL MC2L C.6€4 $7.239 1.313 0.188
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NC INCIDENCIES AREA LENTH DIAMETER THICKNESS

SQR. 1IN, IN. IN. IN.

107 UCIR MC2R C.6€4 $7.239 1.313 d.188
151 UuClL MCOO 1.700 2C7.535 3.625 0.156
152 UCILR MCoO 1.700 2C7.535 3.625 0.156
129 UC00 MCOO 1.C87 190.327 2.375 0.156
S7 UAOO MAOO C.737 45.557 1.188 0.250
101 UBlL SA2L 1.C70 107.6¢€1 2.000 0.188
102 UBILR SA2R 1.C070 107.661 2.000 0.188
103 UDlL SE2L 1.70C 134.3C7 3.625 0.156
104 UD1R SE2R 1.70C 134.307 3.625 0.156
147 UCO00 MD1L C.812 120.211 1.813 0.156
144 UCOO MO1R 0.812 120.211 1.813 0.156
165 U800 MAOC C.667 84.834 1.188 0.219
150 UBOO mMCcoce 1.700 205.464 3.625 0.156
153 UDOO MCOO 1.700 205.171 3.625 0.156
1¢8 UDOO MEOO C.812 141.211 1.813 0.156
13 SE2L MELL C.738 S7.425 1.438 0.188
76 SE2R MEILR C.738 S7.425 l1.438 0.188
77 SA2L MB2L 0.496 82.603 1.313 0.134
81 SAZ2R ME2R C.4S¢€ 82.603 1.313 0.134
80 SEZ2L MD2L 0.667 82.145 1.188 C.219
84 SE2R MD2R 0.667 82.145 1.188 0.219
142 SA2L MBI1L C.812 104.CS5 1.813 0.156
149 SA2R MB1R C.812 104.C95 1.813 0.156
143 UCOO MBIL C.812 110.5¢65 1.813 0.156
148 UCOO0 MB1R 0.812 110.565 1.813 0.156
146 SE2L MCIL 1.€C70 121.912 2.000 0.188
145 SE2R MCI1R 1.C70 121.912 2.000 0.188
170 UBlL MB2L C.6¢€4 S1.167 1.313 0.188
171 UBIR MB2R C.664 Sl1.167 1.313 0.188
172 MEOC MEIL 0.455 115.289 1.438 0.109
173 MEOO MELIR C.45¢ 115.289 1.438 0.1C9
181 UA2L HALL C.258 38.775 0.625 0.188
182 UA2R HARR C.258 38.775 0.625 0.188
183 MAILL HALL 0.258 33.728 0.625 0.188
1864 MALR HARR C.258 33.728 0.625 0.188
185 UE2L HELL C.241 57.2C7 0.813 0.1C9
186 UE2R HERR C.241 57.207 0.813 C.1C9
187 MEILL HELL C.2217 53.432 C.750 0.120
‘188 MEILR HERR C.227 53.432 0.750 0.120
189 UA2L HLAB 0.25¢8 46.544 0.625 0.188
190 UAZ2R HRAB C.3CE 46 .544 1.000 0.1C9
191 MB2L HLAB 0.305 54.3C17 1.000 0.1CS
192 MB2R HRAB C.305 54.3C17 1.000 0.109
163 UE2L HLDE C.227 46.344 0.750 0.120
194 UE2R HRDE C.227 46.344 0.750 0.120
195 MD2L HLDE €.258 39.259 0.625 0.188
196 MD2R HRODE 0.258 39.259 0.625 0.188
187 SA2L HALL C.4S5 41.058 C.938 0.219
168 SA2R HARR C. 4S5 41.058 6.938 0.219
199 UAILL HALL C.4S5 34.016 0.938 0.219
200 UAIR HARR C. 4S5 34.016 0.938 0.219
201 SE2L HELL C.6617 £1.014 1.188 0.219
202 SEZ2R HERR 0.667 61.014 1.188 C.219
203 UEILL HELL C.495 53.416 0.938 0.219
204 UEILR HERR C.4S5 £3.416 0.938 0.219
205 SA2L HLAB 0.4S5 41.292 0.938 0.219
206 SA2R HRAB 0.49% 41.252 0.938 0.219
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NC INCIDENCIES AREA LENTH DIAMETER THICKNESS

SQR. IN. IN. IN. IN.
2C7 UuUB2L HLAB C.4G¢ 42.658 0.938 0.219
208 UB2R HRAB C.495 42.658 0.938 0.219
209 SE2L HLDE C.485 5€.031 0.538 0.219
210 SEZ2R HRDE 0.495 56.031 0.938 0.219
211 uD2L HLDE 0.4S5 44.060 0.938 0.219
212 UD2R HRDE C.4S5 44.06C 0.938 0.219
311 HALL mMB2L C.541 G3.341 1.688 0.1C9
312 HARR MB2R C.541 $3.341 1.688 0.109
313 HELL MC2L C.541 81.682 1.688 0.109
314 HERR MD2R C.541 8l1.682 1.688 0.109
215 HLAB MALL 0.541 712.€41 1.688 0.1C9
216 HRAB MALR C.541 12.€41 1.688 0.1¢C9
317 HLDE MD1L «541 97.678 1.688 0.1C9
318 HROCE MDI1R C.541 S7.678 1.688 0.109
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PANEL C

NO INCIDENCIES AREA LENTH DIAMETER THICKAESS
SQR. 1IN, IN. IN. IN.
1 UA2L UALL 2.016 15.1CS 4 BY 2 0.188
2 UAlL UACC 2.019 15.35C 4 BY 2 0.188
3  UAOO UALR 2.016 15.35¢0C 4 BY 2 0.188
4  UAILR UA2ZR 2.0156 715.1CS 4 BY 2 0.188
5 uUB2L UB1L 2.019 €84.771 4 BY 2 0.188
& UuUBlL LROO 2.016 £€8.913 4 BY 2 0.188
7 usBocC UBIR 2.016 88.613 4 BY 2 0.188
g UBILR Ugz2Rr ¢.C1¢ £4.771 4 BY 2 0.188
o uczL UCIL ¢.019 $9.093 4 RY 2 D.188
10 ucCltL uceo 2.019 1C2.142 4 BY 2 0.188
11 ucCoo UCIR <.016 103.142 4 BY 2 N0.188
12 UCILIR UC2R <.019 §9.093 4 BY 2 0.188
13 uD2L UC1L ¢.019 111.277 4 RY 2 0.1¢£8
14 UD1L upeo 2.01S 117.2€3 4 BY 2 0.188
15 UCO00 UCILR Z2.016¢ 117,263 4 BY 2 0.1€8
16 UCI1R UD2R 2.016 113.157 4 BY 2 0.188
17 UE2L UELL 2.019 120.G612 4 BY 2 0.188
18 UEILL UECO 2.C16 130.533 4 BY 2 0.188
19 UEND UELR 7.019 120.533 4 BY 2 0.188
20  UEILR UE2R 2.019 130.912 4 BY 2 0.188
21 uazL usat C.45¢€ 14.501 1.313 G.134
22 UB2L ucaiL 0.456 73.8C5 1.313 ND.124
23 ucaL unzL C.4%6 14.406 1.313 O.1324
24 UD2L UE2L 0.466 i5.17¢C 1.313 O.134
25 UALL UB1L C.456 70.263 1.313 C.134
26 UB1L ucClt 0.4SE 74.386 1.313 0.134
27 UCLL UD1L 0.496 14.386 1.313 C.134
28 UC1L UELL Ce4SE T0.346 1.313 0.134
29 UAO0O usange C.46¢ 70.396 1.313 C.134
30 uBoo ucoo C.49¢ 14.385 1.313 0.134
21 UCoQ unoc C.4G6 14 .386 1.313 C.124
32 UDOGC UEDD 0.45¢6 7C.388 1.313 C.124
33 UAILR UBIR C.4S6 10.2¢€3 1.313 0.134
34 UBLR UCIR C.456 14.386 1.313 C.124
35 UCIR UC1R C.4G56 14.386 1.313 0.134
36 UDIR UELR 0.4CE 70.346 1.313 C.1l24
37 UA2R UB2R C.45¢ 74.501 1.313 O.124
38 UB2R UC2R C.456 73.8C5 1.313 0.134
39 UC2R UC2R 0.46G¢ 14 .66G6 1.313 0.134
40 UDZ2R UE2R 0.49¢ 74.735 1.313 0.124
53 UB00 MBI1L C.4t% 1C6.024 1.438 0.1CH9
54 UBOC MB1R C.455 1C6.024 1.438 0.1C9
56 UDO0OO MDIL C.812 141.564 1.813 0.156
56 UDOO MC1IR C.812 141.5¢64 1.813 0.156
57 UClL MBIL C.496 G4.188 1.313 0.124
58 UC1L MC1L 0.6C2 111.318 1.563 0.134
59 UCIR MBIR C.4SG6 94.188 1.313 0.134
¢0 UCIR MC1R 0.€C2 111.3219 1.563 C.134
61 MB2L MB1L C.4%6 89.687 1.313 C.134
€2 MBIR MB2R C.4S6 89.687 1.313 0.134
€3 MO2L MDIL C.€26 123.830 1.938 0.1C9
€4 MDI1R MC2R C.626 125.522 1.938 0.1C9
€5  MALL MBIL 0.496 72.913 1.313 C.124
6  MD1L MELL C.466 7¢.836 1.313 C.134
67 MAL1R MBIR C.4G¢ 72.913 1.313 0.124
68 MDIR MELR C.45¢ 16.8136 1.313 C.124
69 SA2L MALL 0.6¢61 79.5C3 1.188 0.219
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NC INCIDENCIES AREA LENTH DIAMETER THICKNMNESS

SQR. IN. IN. IN. IN.
70 UAQO MALL 0.661 £6.588 1.188 C.219
71  UAOOC MA1R 0.667 86.588 1.188 0.219
72 SA2R MA1R C.6€7 19.503 1.188 g.219
73 SE2L MELL 1.070 136.817 2.000 0.188
14 SEO0O MEIL 1.017¢C 132.C97 2.000 0.188
75 SEOO MELR 1.C70 132.097 2.000 0.188
76 SE2R ME1R 1.C7C 136.817 2.000 0.188
77 SA2L MB2L C.456 18.205 1.313 0.124
8 UC2L MB2L g.661 81.833 1.188 C.219
79 UC2L MC2L C.4G6 82.374 1.313 0.134
80 SE2L MC2L C.667 17.374 1.188 0.219
81 SA2R MB2R 0.661 78.2C5 1.188 C.219
82 UC2R MB2R C.661 81.833 1.188 C.219
83 UC2R MD2R C.667 B2.6317 1.188 0.219
84 SE2R MD2R 0.667 16.873 1.188 0.219
85 UAlL MA1L 0.237 44,542 C.750 0.120
86 UAILR MALIR 0.227 44.542 0.750 0.120
87 uB2L MB2L C.2%8 36.499 0.625 0.188
88 UB1L MElL 0.4S5 59.693 0.938 0.219
B9 UBI1R MELR C.455 £9.693 0.938 0.219
S0 UB2R MB2R €.455 36.49S 0.938 0.219
31 uCatL MD2L C.25¢ 36.551 0.625 0.188
G2 UDIL MDIL C.6€7 82.S670 1.188 C.219
83 UDILR MD1R 0.6617 82.670 1.188 C.219
94 UD2R MC2R C.258 36.551 0.625 0.188
35 UELL MEIL C.3C¢ 54.394 1.000 C.1€C9
56 UEIR MEIR 0.3C5 54.394 1.000 0.1C9
38 UAOO MAOO 0.738 18.699 1.438 0.188
39 UC2L MC2L 0.6€1 15.366 1.188 0.219
1C0 UC2R MC2R C.661 75.366 1.188 C.219
101 UBIL SA2L 1.011 121.3263 1.688 0.219
102 UBILR SA2R 1.011 121.363 1.688 0.219
103  UuDl1L SE2L 1.C70 149.325 2.000 0.188
104 UDI1R SE2R 1.07C 149.325 2.000 0.188
165 UBOO MAOO C.€6C2 101.869 1.563 0.134
106 UCLL MCc2L C.€26 119.902 1.938 0.1C9
107 UCI1R MC2R C.€26 119.841 1.938 0.1€C9
108 UDOO SEOO 0.661 82.487 1.188 C.219
109 UA2L uBlL C.602 110.297 1.563 0.134
110 UB1L ucoo 0.626 121.259 1.938 0.1C9
111 uCoo0 UCLR C.62¢ 132.770 1.938 0.109
112 UDI1R UE2R C.812 144.657 1.813 0.156
113 UAZR UBLR 0.602 110.297 1.563 0.134
114 UBIR ucoo C.626 121.259 1.938 0.1¢C9
115 UucCoo UDl1L 0.62¢ 132.770 1.938 0.1C9
116 UD1L UE2L C.812 144.657 1.813 0.156
117 UAOO UBIR C.602 1C7.658 1.563 0.134
118 UBIR UC2R C.6C2 117,565 1.563 0.134
119 ucCaL udl1L 0.626 129.829 1.938 0.109
120 UD1lL UEOCC 0.812 142.231 1.813 0.156
121 UAOO UBIL C.6C2 1C7.658 1.563 0.134
122 UBIL ucaL 0.6C2 117.965 1.563 O.134
123 UC2R UDIR C.€26 129.£29 1.938 0.109
124 UDI1R UEODO C.812 142.331 1.813 0.156
125 SA2L MCoQ 2.452 311.406 6.625 0.120
126 MCOO SE2R 2.108 355.577 6.500 0.156
127 SA2R MCOO Z.452 311.4C6 €.625 C.120
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NC INCIDENCIES AREA LENTH DIAMETER THICKNESS

SCR. IN. IN. IN. IN.
128 MCOGC SE2L 2.109 355.5717 6.500 0.156
129 UCO00 MC0O 1.700 240.285 3.625 0.156
130 SA2L MAOOQ 1.07C 157.917 2.000 0.188
131 MAOO SA2R 1.07¢C 157.917 2.000 0.188
132 MCOO MELL 2.2Cé6 267.526 5.375 0.134
133 MCOO MEIR 2.2C¢€ 267.526 5.375 0.134
134 SA2L MC21 1.070 154.553 2.000 0.188
135 MC2L SE2L 1.07C 158.069 2.000 0.188
136 SA2R MC2R 1.700 154.795 3.625 0.156
137 MC2R SE2R 1.70C 157.841 3.625 0.156
138 MC2L MCOC 2.206 266.167 5375 0.134
139 MCOO MC2R 2.206 266,132 5.375 0.134
140 MAQO MCOO 1.700 220.687 3.625 0.156
141 MCOO SEOO 2.20¢ 257.358 5.375 0.134
142 SA2L MEIL €C.812 117.507 1.813 0.156
143 UCOO0 MB1L C.812 123.177 1.813 0.156
144 UCOO MC1R 0.759 155.125 1.938 0.124
145 SE2R MC1R 1.C70 159.383 2.000 0.188
146 SE2L MD1L 1.C7C 159.383 2.000 0.188
147 UCO0O0 MC1L C.759 155.125 1.938 0.134
148 UCOQO ME1R C.812 132.177 1.813 0.156
149 SA2R MB1R 0.812 117.507 1.813 0.156
150 UBOO MCOO 2.20¢€ 253.160 £.375 C.134
151 UCl1t MCOO 2.20¢ 263.119 5.375 C.134
152 UC1R MCOO 2.206 263.719 5.375 C.134
153 UDOO MCOO 2.206 252.129 5.375 C.134
154 UEOGC HEIL C.4G€ €8.350C 1.313 C.124
155 UEOO HELR C.4G¢ 68.35C 1.313 0.124
156 MELL HE1L C.4S¢ 12.120 1.313 0.134
157 MEILR HE1R €C.4S56 72.120 1.313 0.124
158 UEIL FELIL C.G€2 €9.638 1.500 0.250
159 UEILR HELIR C.982 69.£38 1.500 0.250
160 SEOQO HELL C.982 67.270 1.500 0.250
161 SEOOC HELR 0,982 67.270 1.500 0.250
162 UDlL SEOO C.759 143.760 1.938 0.134
163 UDILR SEOO 0.759 149.760 1.938 0.1324
1¢4 MC1L SEOC C.759 152.882 1.938 0.134
165 MOI1R SEOQ 0.759 1£2.882 1.938 C.124
1€1 UA2L HALL 0.982 44,559 1.500 0.250
182 UAZ2R HARR C.582 44,559 1.500 0.250
183 MA1lL HALL c.982 45.555 1.500 0.250
184 MAILR HARR C.G€2 45,555 1.500 0.250
185 UE2L HELL 2.C60 69.668 2.250 0.344
186 UEZ2R HERR 2.C€0 6£9.968 2.250 0.344
187 MEILL HELL 2.060 15.662 2.250 0.344
188 MEI1R HERR 2.060 75.6¢€2 2.250 0.344
189 UA2L HLAB C.9€82 42.553 1.500 0.250
150 UAZ2R HRAB €C.9¢82 42.953 1.500 0.250
191 MB2L HLAB 0.G82 41.756 1.500 0.250
192 MB2R HRAB 0.982 41.756 1.500 C.250
193 UE2L FLDE C.982 41.887 1.500 0.250
194 UEZ2R HRDE C.982 41.887 1.500 0.250
195 MD2L HLDE C.5¢82 43.2C5 1.500 0.2%0
196 MD2R HRDE C.S¢82 42.812 1.500 0.2%50
187 SA2L HALL C.G€2 46.389 1.500 0.250
198 SA2R HARR €C.G82 46.389 1.500 0.250
199 UAlL HALL C.982 43,613 1.500 0.250
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NC INCIDENCIES AREA LENTH OIAMETER THICKNESS

SQR. IN. IN. IN. IN.
200 UA1LR HARR c.582 43.613 1.500 0.250
201 SE2L HELL 2.060 68.05C 2.250 0.344
202 SEZR HERR 2.0¢€0 68.C50 2.250 C.344
203 UEIL HELL 2.060 68.333 2.250 0.344
204 UELR HERR 2.0€0 €8.333 2.250 0.344
205 SA2L HLAB c.982 46.948 1.500 0.250
206 SA2R HRAB C.GE2 46.948 1.500 0.250
2C7 uB2L HLAB C.982 42.659 1.500 0.250
208 UBZ2R HRAB 0.982 42.659 1.500 0.250
209 SE2L HLDE C.982 42.007 1.500 0.2%0
210 SE2R HRDE c.582 42.CC7 1.500 C.2€0
211 uD2L HLDE 0.982 41.33¢ 1.500 0.250
212 UD2R HRDE 0.G€2 40.925 1.500 0.250
3211 HALL MB2L C.541 84,397 1.688 0.1C9
212 HARR MB2R C.541 84.367 1.688 0.1C9
313 HELL mMD2L 0.541 89.886 1.688 C.1C9
314 HERR MC2R C.541 S0.873 1.688 0.1C9
215 HLAB MALL 0.541 88.233 1.688 0.1(C9
216 HRAB MALR C.541 88.233 1.688 0.1¢C9
317 HLDE MELL C.541 136.493 1.688 0.1C9
218 HRDE ME1R «£41 136.493 1.688 C.1C9
319 HE1L MD1L C.541 110.984 1.688 0.1C9
320 HEIR MC1R 0.541 110.684 1.688 0.1C9
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JAEL D

NQO INCICENCIES AREA LENTH DIAMETER THICKNMESS
SCR. IN, IN. In. IN.

1  UA2L UALL 2.016 £0.722 4 BY 2 0.188
2 UALL uaoc ¢.019 50.723 4 BY 2 O.1€8
3  UAQC UALR Z2.016 50.723 4 BY 2 0.1¢€8
4 UAILR UA2R ¢.016 50.722 4 BY 2 0.188
5 UB2L UR1L 2.018 71.193 4 BY 2 0.188
6 UBILL URGC ¢.C16 15,269 4 BY 2 0.188
7 UBOO LBIR 2.C16 75.269 4 BY 2 C.1£8
8 UBILR UR2R <.C15S 71.193 4 BY 2 0.1€8
9 ucC2L ucliL ¢.019 $5.551 4 BY 2 0.1€8
10 uC1lL ucoo c.018 69.1755 4 BY 2 C.188
11 UCOC UCIR 2.016 $G9.755 4 BY 2 C.1£8
12 UC1R UC2R 2.016 €5.551 4 BY 2 0.1¢8
12 1021 unit z.016 120.€C2 4 BY 2 Cc.188
14 UuDlL UL0O <.019 124.156 4 BY 2 0.188
15 uDdee UC1Rr ¢+015 124.159 4 BY 2 C.188
16 UDLR UL?R z.C1¢ 120.002 4 BY 2 0.188
17 ULE2L LF1L z.01¢ 147.735 4 BY 2 0.1R3
18  UELL UFOC ¢.016 14€.8652 4 BY ? 0.188
19 UENC UELR 2+C16 146.863 4 BY 2 0.188
20 UEILR UVE2R ¢.C16 147.735 4 BY 2 0.188
21 UAzt uget C.46¢ €2.418 0.938 0.219
22 UBR2L ucaL C.465 €72.940 0.638 0.219
23 ucziL urae Ce4S5 €3.153 0.938 0.219
24 UD2L UE2L C.4cEt €4.C46 0.G38 C.219
25  UAlL Usi1L C.3C" ¢€3.C85 1.000 C.1C9
26 UBILL UClL 0,465 €3.C83 0.538 0.219
27 UuCltL unlL C.46% €2.084 0.938 0.219
28 UC1L UEIL C.3C5 £8.681 1.000 0.1C9
2¢  UAOO LECO 0.3C* £3.C85 1.000 0.109
30  uBOO ucoo Ce727 £3.C83 1.188 C.25)
31 UucCco uceo C.727 €2.084 1.188 0.289
32 uboce LEOO C.46S¢ £9.C85 0.S938 0.219
33 UAILR UB1R C.3C5 €3.C€5 1.000 0.1C9
34 UBI1R UC1R 0.465 €2.C83 0.638 0.219
35 UCIR UC1R Ce4SE €3.C84 0.938 0.219
36  UDIR UELR C.3C5 £8.581 1.000 C.1CS
37 UA2R UBZ2R C.46¢ €Z.418 0.938 0.219
38 UB2R UC2R C.465 €2.940 0.938 0.219
29 UC2R ULC2R 0.4G% €3.153 0.938 0.219
40 UD?2R UEZ2R C.4¢5 €4.C4¢€ N.938 0.219
41 SE21L MELL 1.C7C 159.424 2.000 0.188
42 SE2R MEIR 1.C70 159.424 2.000 C.168
43 MELL SEOQO 1.C7C 149.672 2.000 0.188
44  MEILR SEOQO 1.070 149.672 2.000 0.188
45  SE2L MC2L 1.07C 122.929 2.000 0.188
46 SF2R MC2R 1.C70 122.92¢ 2.000 C.188
47 SE2L MCOO0 2,452 2E€2.€14 €.625 C.120
48  SEZ?R MCoC Ze4%72 2BZ2.€14 €.€25 C.120
49 ME1LL MCOO 1.7CC 175.347 3.625 0.156
50 MFI1R MCOO 1.7CC 178.347 3.625 C.1%6
51 SEOO MCO0 z2.2%1 128.334 4.000 C.188
£2 MC2L MCOO 1.70C 162.778 2.625 C.156
€3 MC2R MCOO 1.760 192.778 3.625 0.1%6
54 MC2L SA2L 1.7CC 120.540 3.625 C.156
55 MC2R SA2R 1.70C 130.540 3.625 C.156
56 M(CO0 SA2L 1.7C0 1G€.€75 2.625 0.156
57 MCOO SA2R 1.7CC 168.875 3.625 G.156

@0



NC

58
59
60
€1
€2
63
¢4
65
66
67
68
69
70
1
12
73
14
75
76
85
87
89
30
91
2
53
94
35
96
§7
8
99

100

101

102

103

104

105

1C6

107

108

109

110

111

112

113

114

115

116

117

118

122

124

128

130

121

122

INCIDENCIES

MCOO
SA2L
SA2R
UA2L
UAOO
UAQO
UA2ZR
uc2tL
ucao
ucogo
UC2R
ucaL
ucoo
ucoc
UC2R
UE2L
UEQGC
UECC
UE2R
UA2L
UAZ2R
UELL
UELR
ub2tL
ubl1t
UD1R
UD2R
MC2L
MD1R
MC1L
MC1R
ucatL
UC2R
MC2L
MC2R
ucClt
UCIR
ucoc
uB2tL
UB2R
UBL1L
UBI1R
MB21L
MBLR
MB1L
MBI1R
UALL
UA1LR
UACC
UAQO
UAQO
UA2L
UA2R
ucat
UC2R
MALL
MAL1R

MAOO
MAOO
MADO
uslL
UBIL
UE1R
UBLR
uBlL
UBltL
UBLR
UEBIR
utlt
uD1L
UCIR
UCIR
UDIL
uclL
UCIR
UDLIR
MALL
MALIR
MElL
MEIR
MD2L
MD1L
MC1IR
MC2R
MC1L
MC2R
UCCO
utoao
MC2L
MC2R
UClL
UCIR
Mcoc
MCOO
MCOO
vB2L
ME2R
MB1L
MBIR
MBIL
MB2R
UEOO
ueoo
MALL
MAIR
MALL
MALR
MAOO
ME2L
ME2R
MLC2L
MC2R
MB1L
MBIR

ARES

SCR. IN.

2.2%1
2.251
2.2%1
C.4S6
0.46¢
C.4%¢€
C.4G€
C.6C2
C.602
C.éC2
€.6C2
C.€E54
Ce€84
C.€54
C.654
C.759
C.75%
C.759
C.759
C.3C5
0.3C5
1.C7C
1.C70
C.227
C.237
C.237
C.237
C.654
C.t54
C.€54
C.654
C.4S6
C.4S6
C.€C2
C.6C2
1.C7C
1.C70
1.7CC
C.2%€
C.258
C.237
C.227
C.4S6
C.45¢
C.4S6
C.4%6
C.227
0.237
C.4G¢
C.4G¢€
C.46°¢
C.4S6
C.4G6
C.6¢€7
C.6¢€7
0.6€17
C.6€7
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LENTH
IN.

136.047
1C2.036
102.036
€8.3C5
88.304
88.304
88.305
103.711
1C7.181
1C7.181
103.711
124.314
127.926
127.926
124.214
149.7C8
147.421
147.421
149,708
€6.662
€6.662
78.535
718.535
424349
34.C86
24,.(89
42 .349
119.511
119.511
127.702
127.702
71.56¢
71.566
113.827
113.827
139,210
129.210
54,861
27.331
27.331
35.505
35.5C5
12 .436
12.436
82.194
82.194
38.90C
28.90C
62.931
€2.931
56+294
€9.202
€9.202
75.537
15.537
€2.913
€2.913

DIAMETER THICKMESS

IN.

4.000
4.000
4,000
1.313
1.313
1.313
1.313
1.563
1.563
1.563
1.563
1.688
1.688
1.688
1.688
1.938
1.638
1.938
1.938
1.000
1.000
2.000
2.000
C.750
0.750
0.750
0.750
1.688
1.688
1.688
1.688
1.313
1.313
1.563
1.563
2.000
2.000
3.625
0.€625
0.625
C.750
0.750
1.313
1.313
1.313
1.313
0.750
C.750
1.313
1.313
C.S38
1.313
1.313
1.188
1.188
1.188
1.188

IN.

0.188
O.1¢€8
0.188
0.124
0.134
0.124
C.134
C.l134
C.134
0.134
C.124
0.134
C.134
C.134%
0.124
0.124
C.134
C.124
C.134
0.1€C9
0.1CS
0.188
0.188
C.120
C.120
C.120
0.120
0.124
0.134
0.124
C.134
C.1324
Cel34
C.124
C.124
0.188
0.188
C.1%6
0.188
0.188
0.120
0.120
C.124
C.124
0.134
C.134
C.120
0.120
0.124
0.134
0.219
0.124
C.124
C.219
C.219
€.219
C.219



NC INCIDENCIES AREA LENTH DIAMETER THICKNESS

SCR. 1IN, IN. IN, IN.
133 MC1L MELIL C.4G¢ 13.583 1.313 0.1324
134 MDI1IR MELIR 0.4G¢ 12,583 1.313 0.124
135 MB1lL ucit C.667 70.852 1.188 C.219
136 FMBIR UCLR C.667 70.852 1.188 €.219
137 MD1L uclt C.667 72.328 1.188 0.219
128 MDLR UCIR C.667 724329 1.188 C.219
129 UuB0oO MAOO C.€¢4 85.151 1.313 0.188
140 UBOO MCOO 1.70¢C 114.666 3.625 0.156
145 MDIL SE2L 1.C7C 1£5.129 2.000 0.188
146 MDIR SE2R 1.C7C 155.129 2.000 0.1¢8
147 MDI1L MCOO 1.C7¢C 143.675 2.000 0.188
148 MC1R MCOO 1.C70 143.675 2.000 0.188
149 MBIR MCOO C.812 122.74¢ 1.813 0.156
150 MBI1L MCOO c.812 122.746 1.813 0.156
183 SA2R MBIR C.4S6 S4.E57 1.313 0.124
154 SA2L MB1L C.46S¢€ G4.E57 1.313 C.124
155 SA2L MB2L C.4S6 €9.751 1.313 Cel24
156 SA2R MEZ2R C.4G¢€ £S.751 1.313 C.134
157 SE2L Mp2L C.6€7 €T.274 1.188 C.219
158 SE2R MLC2R C.661 €1.274 1.188 0.219
159 SAz2iL MA1L 1.70C 56.7G8 3,625 0.156
160 SA2R MALR 1.7C0 56.798 3.625 0.156
161 MALL MALR 1.7CC 69.456 3.625 C.156
166 UCOO MC1L C.B812 121.910 1.813 0.156
167 UCOO MB1R C.6C2 110.618 1.563 C.124
168 UCOC MBI1L C.6C2 110.618 1.563 0.134
169 UCCO MC1R c.812 121.910 1.813 0.156
170 UC1L SEOQ 1.07C 158.746 2.000 0.188
171 UCILR SEOO 1.C70 158.74¢ 2,000 0.1€8
172 MD1L SEOO 1.C7C 15C.S890 2.000 C.188
173 MC1R SEOD 1.C7¢C 150.990 2.000 0.188
174 uDOC MDOO C.6€7 37.€35 1.188 C.219
175 UEOC MC00 C.€67 €9.8717 1.188 C.219
176 SEOO MEOO 1.7C0 €4.,36G5 2.625 0.156
177 MCOC MLCO 1.c7C 87.115 2.000 0.188
179 MALL MAQO C.6€7 £2.290 1.188 C.219
180 MAILR MAOO C.6€17 £3.290 1.188 C.219
185 MCOO ubl1L C.€54 13C.879 1.688 0.1324
186 MDOO UCIR C.€54 13C.879 1.688 0.124
187 UEOC MCIL C.756 150.343 1.538 0.134
188 UEQC MCIR C.75%8 150.3473 1.938 0.134
191 UE2L FELL C.6€7 €4.712 1.188 €.219
192 UE2R FERR C.6€7 €4.712 1.188 €.219
163 MELL FELL C.€C2 1C8.829 1.563 0.124
194 MFIR FERR C.6C2 1(8.829 1.563 0.134
155 UEZ?2L FLDE C.4S5 40.7C2 0.938 0.219
196 UEZ2R HRDE C.465 40.7C2 0.538 0.219
197 MD2L FLDE C.465 37.561 C.538 C.219
1S58 MDZ2R HRDE C.455 37.961 0.638 0.219
199 SEZ2L HELL 1.C70 €2.533 2.000 0.188
200 SE2R HERR 1.C170 €2.533 2,000 0.188
201 UE1LL HELL 1.07¢C S4.348 2,000 C.188
2C2 UELR FERR 1.C170 G4.348 2.000 0.188
203  SE2L HLDE C.455 42,772 0.938 C.219
204 SE2R HRDF C.4¢5 42,172 0.938 0.219
2C5 UD2L FLDFE C.465 28.155 0.938 0.219
2C6 UDBZ2R FRDE C.4¢5 28,156 0.938 C.219
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NC INCIDENCIES ARES LENTH CIAMETER THICKNMESS

SCR. IN. IN. IN. IN.
211  UE1L FEIL 1.C7C €6.368 2.000 0.188
212 UEI1R FELR 1.C7C G€.368 2.000 0.188
213  SEOC FE1L 1.07C €C.523 2.000 0.188
214 SEOC FELR 1.070 €0.523 2.000 0.188
215 UEQC HE1L 1.c7C €2.278 2.000 0.188
216 UEGC FELR 1.C7C €2.278 2.000 0.188
217 MEILL HFELL 1.C70 101.242 2.000 0.188
218 MEIR FEIR 1.07C 101.242 2.000 0.188
219  SE2L L2DE 1.070 G5.455 2.000 0.188
220 SEZ2R R2DE 1.C70 €5.455 2.000 0.188
221 UD1lL LZDE 1.C7C €2,256 2.000 0.188
222 UDI1R RZDE 1.07C £32,296 2.000 0.188
223 uUcocC MCOC 1.C7C 14.522 2.000 O.1¢€8
231 UC2tL +LBC C.6617 51.564 1.188 €.219
232 UC2R FRBC C.6€1 £1.564 1.188 C.219
233  MB2L FLBC C.6€17 17.70C 1.188 €.219
234 MB2R HRBC C.6¢€7 17.7C0 1.188 C.219
235 UA2L L2A8 C.6€7 £8.818 1.188 C.219
236 UA2R RZAB C.6€7 58.818 1.188 C.219
227 #MBIL LzAB C.667 39.£58 1.188 C.219
238 MBIR R2AB C.667 39.858 1.188 €.219
239  SA2L LzAB C.6€17 €5.174 1.188 C.219
240 SA2R RzAB C.€E €5.174 1.188 C.219
241 UPRILL L2AB C.6¢17 28,731 1.188 C.219
242 UBIR RZ2AB C.6¢17 28.731 1.188 C.219
243 UE2L LZ2DE C.€64 G1.731 1.313 0.188
244 UYE2R RZDE C.664 S51.731 1.313 0.188
245 MO1L LZDE C.667 €4 .869 1.188 C.219
246 MLC1R RZDE C.6¢€1 €4 .869 1.188 C.219
247 UB2L FLBC C.4S¢ 24.56C 0.938 0.219
248 UB2ZR HRBC C.4c5 24 .96C 0.938 C.219
249 MC2L +LBRC C.4%6 71.689 1.313 0.124
250 MC2R HRBC C.4%€ 71.689 1.313 Cel24
281 HLBC MBIL C.541 £2.594 1.688 0.1C9
252 HRBC MRIR C.541 82.G94 1.688 0.1C9
2€3 HLDE ucltL C.541 150.467 1.688 0.1C9
254 HRCE UCIR C.541 1£0.467 1.688 0.1C9
255 HELL MD1L C.541 102.445 1.688 0.1Cs
256 HERR MDIR C.541 1C2.445 1.688 0.1C9
257 +EILL MB1L C.541 100.385 1.688 0.1C9
258 HEILR MD1R C.541 1CC.285 1.688 0.1€9
256 MDoQC MC1L C.541 124,222 1.688 0.1C9
26C MDOC MC1R C.541 124.3222 1.688 0.1C9
2€1 LZ2AB UBCO C.541 G5.671 1.688 0.1C9
2€2 R2AB UBQO C.541 55.671 1.688 0.10C9
2¢3 L2CE UClL C.£41 S8.981 1.688 0.1CS
264 R2CE UCILR C.t41 $8.981 1.688 0.1CS
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FlG. 5 PANEL D
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