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Ed and company, 

I took a formal look at the upper clean room strength for adding more relay racks. What I propose 
is that we set four additional racks in line with the existing two. They will sit inside some angle 
structural members. The angle will be somewhere between 11/2" and 21/2" deep, so it will not 
interfere with the opening in the rack. The angle will carry the loading out to the north-south 
running structural members. 

It shouldn't take more than a day or two to find the angle. We might paint it so it looks nice and 
then we will then start setting the racks as they become ready. 

The calculations will be filed as DO engineering note 3823.11S-EN-S69. 

Russ 

----- Original Message -----

To: Russ Rucinski 

Sent: Wednesday, February 11, 2004 8:21 AM 

Subject: Re: Clean Room Roof 

Hi Russ, 

I would like to get together on this sometime next week.(At your convenience). 

I don't see a problem with the weight since a relay rack weighs about 290 Ibs. by itself and we will 
add less than 100 Ibs. of equipment. Pete probably can weigh it after the equipment is in it. 

This rack is for Fred Borcherding and is not one of the ones that you mention above. 

Placement of the rack would be at your discretion. 

Thanks 

Ed Arko 

To: Kurt Krempetz 

Cc: Ed Arko 

Sent: Tuesday, February 10, 2004 4:23 PM 

Subject: Re: Clean Room Roof 

Ed, 

I'U have to take a look at it. The rated floor loading is SO Ib/ftA2 or 200 Ib per relay rack. We need 
to load wisely. Let's get together and you can show me what general area of the roof you are 
considering. 



Russ 

P.S. Is this part of the 3 additional racks Paul Rubinov/Juan Estrada are considering adding to 
the clean room roof? 

-----Original Message-----
From: Ed Arko [mailto:earko@fnal.gov] 
Sent: Tuesday, February 10, 2004 10:38 AM 
To: kremoetz@fnal.gov 
Subject: Clean Room Roof 

Hi Kurt, 

I'm putting a test relay rack together which will be used on the clean room roof.The rack 
and equipment therein will weigh approximately 400 Ibs. It has been suggested that I 
contact you to determine if there is a possibility of overloading the support structure. 

Please let me know if you think there will be a problem. 

Thanks 

Ed Arko 
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8 BEAMS IFy = 36 ksl 

[ 
Channels 

Allowable uniform loads in kips 

" 
for beams laterally supported 

.• , For beams laterally unsupported, see page 2-tls 

it1C 9 DeSignation C8 MC8 MC8 MC8 

23.9 Deflection -
31h In. 

Wt.1ft 18.75 13.75 11.5 22.8 21.4 20 18.7 8.5 Deflection 
Range Width 21h 2% 211.4 31h 31h 3 3 1Ve In. 

-
9.80 Lu 5.70 5.30 5.10 10.6 10.5 8.80 8.60 3.40 
, 1 112 70 .003 

.002 2 79 65 51 98 lIS 92 81 41 .01 
104 .01 3 53 43 39 n 74 65 63 28 .03 
91 .02 4 40 33 29 58 55 49 47 21 .04 
68 .04 5 32 26 23 46 44 39 38 17 .07 
54 .06 6 26 22 20 38 37 33 31 14 .10 
45 .09 7 23 19 17 33 32 28 27 12 .14 
39 .12 
34 .16 
30 .20 

8 20 16 15 29 28 24 24 10 .18 r--- 9 18 14 ii-. 26 25 22 21 9.3 .23 
10 16 13 12 23 22 20 19 8.4 .28 

27 .25 11 14 12 11 21 20 18 17 7.6 .34 
25 .30 12 13 11 9.8 19 18 16 16 7.0 .40 
23 .36 13 12 10 9.0 18 17 15 15 6.5 .47 
21 .42 14 11 9.3 8.4 16 16 14 13 6.0 .55 
19 .49 15 11 8.7 7.8 15 15 13 13 5.6 .63 
18 .56 16 9.9 8.1 7.3 14 14 12 12 5.2 .71 
17 .63 
16 .72 
15 .80 
14 .90 
14 .99 
13 1.09 
12 1.20 

,,-... 

~ ~ 17 9.3 7.6 6.9 14 13 12 11 4.9 .81 
18 8.8 72 6.5 13 12 11 10 4.7 .90 co .E t') 19 8.3 6.8 6.2 12 12 10 9.9 4.4 1.01 n i 20 7.9 6.5 5.9 12 11 9.8 9.4 4.2 1.12 

u.'" 

t 

Properties and Reaction Values -
18.9 
52 For 
28.2 explanation 
9.50 of deflection 

38.3 see page 2-32 7.91 
61 

s.. in.3 11.0 9.03 8.14 16.0 15.4 13.6 13.1 5.83 
v kips 56 35 25 49 43 46 41 21 For 
R, kips 27.1 16.9 12.3 30.1 26.5 26.7 23.6 7.97 explanation 
Rz kipsIIn. 11.6 7.20 5.23 10.1 8.91 9.50 8.39 4.25 of cIefIectIoI .. R"kIps 43.3 21.2 13.1 41.2 33.9 36.5 30.3 . 8.62 see page 2-32 Ii. kipsfR'l. 22.7 5.46 2.09 11.3 7.68 9.79 6.73 1.41 
Rkips 68 40 20 65 58 60 53 14 

shear. Load above heavy line is limited by maximum allowable web shear. 
Values of R In bold face exceed maximum web shear. 

ION A.MEIucAH INS1TIVlE or STEEL CoNsnIJCTlON 



w 1'-/)( 22. 31 

2 - 66 

Fy = 36 ksti BEAMS W 14 
W Shapes 

I Allowable uniform loads in kips 
for beams laterally supported 

For beams laterally unsupported, see page 2·146 

Designation W 14 W 14 W 14 
Wt.1ft 53 48 43 38 34 30 26 22 Deflection 

Range Width 8 8 8 60/4 60/4 60/4 5 5 In. 
Le 8.50 8.50 8.40 7.10 7.10 7.10 5.30 5.30 

L" 17.7 16.0 14.4 11.5 10.2 8.70 7.00 5.60 
5 102 91 .04 
6 126 115 108 93 n .06 
7 124 110 95 80 66 .09 
8 148 135 120 108 96 83 70 57 .11 
9 137 124 110 96 86 74 62 51 .14 

10 123 111 99 86 n 67 56 46 .18 
11 112 101 90 79 70 60 51 42 .21 
12 103 93 83 72 64 55 47 38 .25 
13 95 86 76 67 59 51 43 35 .30 
14 88 80 71 62 55 48 40 33 .34 
15 82 74 66 58 51 44 37 31 .40 
16 n 70 62 54 48 42 35 29 .45 
17 72 66 58 51 45 39 33 27 .51 
18 68 62 55 48 43 37 31 26 .57 
19 65 59 52 46 41 35 29 24 .63 
20 62 56 50 43 38 33 28 23 .70 

~ I 21 59 53 47 41 37 32 27 22 .n 
~ 

22 56 51 45 39 35 30 25 21 .85 
.5 

II i 23 54 48 43 38 33 29 24 20 .93 
1.1..'" c% 24 51 46 41 36 32 28 23 19 1.01 

25 49 45 40 35 31 27 22 18 1.10 
26 47 43 38 33 30 26 22 18 1.19 
27 46 41 37 32 29 25 21 17 1.28 
28 44 40 35 31 27 24 20 16 1.38 

~ 30 41 37 33 29 26 22 19 I~ 1.58 
I'" 32 39 35 31 27 24 21 17 1.80 

34 36 33 29 25 23 20 16 14 2.03 

f 

Properties and ReactIon Values 
Sr In.3 n.8 70.3 62.7 64.6 48.6 42.0 35.3 29.0 
V k· 74 68 60 63 57 64 51 46 For 

-, RJ: 31.6 27.8 23.8 19.6 16.9 15.0 14.2." 12.0 explanation 1 • 
~ kipsIIn. 8.79 8.08 7.25 7.37 6.n 6.42 6.06 5.46 01 deflection, 
~~ 37.3 31.2 25.0 25.3 20.9 17.8 17.0 13.0 see page 2-32 
R. n. 3.37 2.93 2.40 2.51 2.23 2.26 1.74 rt 1.62 
R kips 49 41 33 34 29 26 23 ~19 

Load above heavy line is limited by maximum allowable web shear. 
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FLOOR PLATE 
BENDING CAPACITY 

Pounds per Sq. Ft 
l: Theoretical SPAN --~ Section 
. Weight Plate Modulus 

per sq. It Thickness 1'-6" 2'-0" 2'-6" 3'-0· 3'-6" 4'-0" 4'-6" 5'-0· 6'-0· 7'-0· rvr It in Ibs. inches o width 
6.15 14 148 83 53 37 - - - - - - .031 
8.70 ¥I, 333 188 120 83 61 47 - - - - .070 

. ""- 11.25 ~ 593 333 213 148 109 83 66. 53 .125 ..oIIL 

"""" """ 13.80 ~. 927 521 333 232 170 130 103 83 58 - .195 
16.35 * 1333 750 480 333 245 188 148 120 83 61 .281 
18.90 Yl. 1814 1021 653 453 333 255 201 163 113 83 .383 
21.45 ~ 2370 1333 853 593 435 333 263 213 148 109 .500 
24.00 ~. 3000 1688 1080 750 551 422 333 270 188 138 .633 
26.55 * 3703 2084 1333 926 680 521 412 333 232 170 .781 
29.10 'lA. 4482 2521 1613 1121 823 630 498 403 280 206 .945 
31.65 ~ 5333 3000 1920 1333 980 750 593 480 333 245 1.125 
34.20 '¥I. 6260 3521 2253 1565 1150 880 696 563 391 287 1.320 
36.75 7~ 7258 4088 2613 1815 1333 1022 807 653 454 333 1.531 
39.30 ,~. 8333 4688 3000 2083 1531. 1172 926 750 521 383 1.758 
41.85 1 9481 5333 3413 2370 1741 1333 1053 853 593 435 2.000 
44.40 l-Y,. 10705 6021 3853 2676 1966 1505 1190 963 669 492 2.258 
46.95 1-14 11999 6749 4319 3000 2204 1687 1333 1080 750 551 2.531 
49.50 1~. 13369 7520 4813 3343 2456 1880 1486 1203 836 614 2.820 
52.05 1-~ 14815 8333 5333 3704 2721 2083 1646 1333 926 680 3.125 
54.60 1~, 16332 9186 5879 4083 3000 2297 1815 1470 1021 750 3.445 
57.15 1-% 17925 10082 6453 4482 3292 2521 1992 1613 1120 823 3.781 
59.70 l-Yl, 19593 11021 7053 4898 3599 2755 2m 1764 1225 900 4.133 
62.25 1-~ 21333 12000 7680 5333 3919 3000 2371 1920 1333 980 4.500 
64.80 1-0/11 23149 13021 8333 5787 4252 3255 2572 2084 1447 1063 4.883 
67.35 1"* 25036 14082 9013 6260 4599 3521 2782 2253 1565 1150 5.281 
69.90 1_'\11. 26998 15186 9719 6750 4959 3797 3000 2430 1687 1240 5.695 
72.45 1~ 29037 16333 10453 7259 5334 4084 3227 2614 1815 1333 6.125 
75.00 1-1¥1. 31146 17520 11212 7787 5721 4380 3461 2803 1947 1430 6.570 
n.55 1-~ 33332 18749 11999 8333 6123 4688 3704 3000 2083 1531 7.031 
80.10 1_1~, 35593 20021 12813 8898 6538 5006 3955 3204 2225 1634 7.508 
82.65 2 37926 21333 13653 9482 6966 5334 4214 3414 2370 1742 8.000 
Deflection 
CoeffIcIent .037 .066 .104 .149 .203 .265 .335 .414 .596 .700 .810 
E = 29,000 ksi 

Loads above and to the right of the heavy black lines wiH cause deflections of more \han 11164 of the span. 
To find the actual deflections for the loads given above, divide the coefficient of deflection for the span by the 
thickness of \he plate In inches. 
To find the deflection caused by loads less than shown above, first find the deflection caused by the loads 
given above. Multiply this by the actual load and divide by the load given above. For safety, loads greater \han 
those given in the above table should not be used. 
Loads are based on an extreme fiber stress 0116 ksI and simple span bending. 

AMERICAN INsTrrurE OF STEEL CoNsntUCTlON 


