Final Submittal

Structural Calculations

FY 98 MCON Project P-501
Two Torpedo Magazines

Naval Weapons Station
Yorktown, VA

Construction Contract Number:
N62470-94-B-4155
MHE Project: 2446

February 1999

Mason & Hanger Engineering, Inc.
2355 Harrodsburg Road e Lexington, KY 40504
(606) 223-4773 Fax (606) 223-1846

o SN PPN

Lmﬁ@)




Project

Mason & Hanger Engineering, Inc.

P-50/

Fie 2444

Page

Lexington, Kentucky ‘Sheet

of

Sheets

Location A/AS Vawé/ﬁ) V\//?} V Date

Subject

Computed By

Checked By

60/75%}/0{ C7L TWO

McoON /O//og'écj P-50/

72;//;95/0 Mag az/nes

ST?UCT(//Q%IL CALCULATIONS
JTNDE X
/Qaq),j Saég’ecf
/-3 /365/@/7 C//fél’/é?
6-22 Qoo?f S5/a6 Dg:/@///
73 -2/ 5/0/8»4/@// Deﬂgﬂ
32 - 39 FronT Headwall
40 - 4% Cénfer V\/a// Beam .
44 - 56 4~ 100" Dé’ep Céﬂfer VVa// geam '
57 -72. /9"‘_5'2,",06.5%»' Ceﬂfg/ Wa// Bgam .
73 - 80 Foundalion
81 ~ 82 Slab Des"/gn Vn&/er fa;‘/rocw/
83 -93 L/asT Doors
94 - /1O Froal Héaf
W4 - 10 Panel Over Door
- 122 Header [Seam
/123 -]325 f?mﬂ‘ /9//43/7@%
/59 - /33 Fronl /ngw A //



Mason & Hanger Engineering, Inc.

Lexington, Kentucky fie Zd (Y Page
Sheet of Sheets
Project />~ crel Location VWS~ /¢ »ézwﬂ) W Date 12/97
' Computed By -7/
Subject pﬁf y 67)7’) Ca/c u/aﬁbn: Checked By

/(eg,a/rc/ WAt of /V/aq)az'mc:

%/‘ﬂ% M/é ld Canisler < ze : 40/”//'0/6 x ZZO,Zancg (23'-4/')

For "Cranc ¢ Sf/ongéacé Conneclion prow;/c 18 "Clearance
between wall and camsler . ovide 12° Space
belweern canislers. : '

ME 14
C.’df’/572r
Q ﬂ/'s/c
N Vol DS AN V2t I A V4l D2 O V4 DO 2 A D 2§
- 22-1" _ R
) Foce of Vel 7 frce oF Wil Zee



1661 ADN L2

HOv3d 1¥3S SMN ‘Ad ﬁx; rn; flg hug hngmw rn; 1|~

(AN INIZYOYN W FdAL : '

T ) P

5-Z

WOJSASY3ISAYNKOD
INO 4
pal — ~

2 2 2 2 2

2 2 2 2 2

1 1 1 1 t

2 2 2 2 2 ,

I8
e 2 2 iy
.H — .— / 4. ‘NN ’
2 2 2 | ]
8L
2 2 2
1 1 1
—
2 2 2 b
-
I\w q _\! \VN _x
- AL —

2 2 2 2 2

1 t 1 1 1

2 2 2 2 2
-2 2 2 2 2

d01

M\\.UY\\\‘\.»\N..\\Q \.\A%\NNOJ“ , N\ Q\u\:.“,bN *\3&\.\

e Yo mi, FUrriuo \hvu Dy
B PR /e et A U A

4




Mason & Hanger Engineering, Inc.

Lexington, Kentucky File Page
Sheet of Sheets
Project /0 - Z 9 g Location Date
7L . Computed By
Subject Loe )9 C i levia Checked By

/{aa)azine Desngn

—

24.5
Min
\

375 395

' 7:v,m'ca/ Seclion

124 - 5 .
A1 4
=12
| BlosT Doors
Floor  Flar |

5-3



Mason & Hanger Engineering, Inc.

Lexington, Kentucky File ZZ&84& _ Page
Sheet of Sheets
Project /=7 G 7~ Location £&.27 Aapinc & |, /s, Date
Computed By
Subject D es/ion /T ERIA Checked By
Conerele  SThuclural Llesign
E
NS
N 39.5
1

DC?S]Q)N g/alf Laaa/ _on

Ag ~ /370 ,05'1 -m3s "~
Fo® 298 V£
/fo - ?Z ms -

P <298 psi

7= 92 ms

' %72/’/4/? .-’

Cana/‘é’ff, 5fren<f/) Py

/(e/bfofc/b% {7‘66/

Koot

from : "5 asss ‘of Dg:/én )[or
E/(/D/OS/VSS ga}(cﬂ;/ 0
Standard ///;’51"/6 /%rga )¢

l/caﬁ

P-137"

NCEL TM #5/-%7-/1

5/ /aA}/ M/a.cger 3 /.?/// /4@/74/‘7

N

N

i
/

Fy -

fd),

’
C
<

]

(3]

= 4000 pzi
~ 119 x 4000

§€,000 pri

L17 "55)000 =

\

1Y

| 4,5760./0:)' -
per P397 -

77/ ZZOP:)' _



Mason & Hanger Engineering, Inc.

Lexington, Kentucky File .z Z&3£, Page
Sheet of Sheets
Project &7 Q3 7 Location £ Loy ic |./4  Date
Computed By
Checked By

Subject Des, o 2z ELLA

ﬁ(ff/'gn Leference : & 7rgo7L ures 7o KesisT The ELffecls
o7 Accidenlal E(p/&.f/oﬂf
P-397, WNov /930,

£, x/a/oﬂg/e Qfe@ Oéj'écf/'}’cf : /e'c’s/en# J/m/aafé/'c o(efanaf/bﬂ

Allowable Defleclions : forat o//aﬁf, G =4.0°
: from NCEL 7MeS]-Y-// gf‘am:} Gu =2.0°

(//a»c guffoarf £ Oﬂﬁbﬂs) ' .
: - Headwall : 5&55, G, - 4.0
Beams, Gu =2.0°

ﬁéc’/ Loors & /2 7 ; ’)%f— =20 -

for ESQLD pes/qn .

NEW = 350,000 lbs  For Donor Magazine (fylazf F)
NEW = /Joo, 000 lbs  For Exce/ozgr /‘%k(az}ﬂé (7;/pe /"{)



Mason & Hanger Engineering, inc. File Page

Lexington, Kentucky Sheet of Sheets

Date

Project Location

Computed By

Subject Checked By

- - S W —
1 - — “
;
. . N R S
: ; ‘
i | !
1& .
: ; ‘ i
i i | : i
, ‘. . ! - .
| j ‘ \ j
| i ol ,
H 1 '
| ! i { i ; i i ; | f i i
i H " - 4 e e e e e LR oy SRR BOU A N
i i ! 1 : ! i ! i i ! T i ; !
| L | | N TR N S AU S SRS U NN N N
' 4 JEOE S I S + e i PRUD S S S
! f T ' ! | i | | " | ! i 1 i | |
IR L. ? - N S O F#
[ R A T ! A B A e ! ‘
i | ‘ L ; ‘ 1 | ‘ i | ?
| | : ‘. i \ i ! | ‘ i :
! H j ' H . -4 - i | N | . } i . .
| | . §

5-¢



Mason & Hanger Engineering, Inc. Fie Z744& Page /

Lexington, Kentucky Sheet of Sheots
Date 8/97
Project P -50 / Location yo ,/z 7,; w2 ) V A Computed By ,{f_ )

Subject /gonf §/m; /4/744/5)5’ fof' 75'7;/7 Crané  Checked By ,fﬁ

CV%W& Aoaﬁ/j 7(0;/ 5"7(;0 Craﬁd on P‘Z(Zlg @ /%/‘# /%(p/écé)M/A
> from MV/ Crane Cfﬂf@/) Desgn for 12 Ko
Laaﬁ/ on [46/7 J/u/a/am/f P/a e,

/%i/ E/ecan w/l///'o/'r\ Saé Jr)fom /\/m/}/ C/‘aﬂé (znzf Wé
UJC’ )50 2 07L 5 Jop Crapé' ZOﬂﬂ( for 75 Ton Crane
//(/f 5 /gn/’f Mey@ase m Dea/_( Lod /(

p—' /2,000 x [/.5 4 5”00/[/75/'19416 m M/”L)
= /85 /(//95 on /er/ Oﬂf Sa/o/;oyf /?

A s5am e §u/c 7 R on 0/‘ posile {/%f 03( &
V\/OU/ﬁ/ {Mf?/forf /4 OJC f/7/( /‘/ax. Laaﬂ{./

TheveSore | Maximum §a/apor7L Plate Beaclion (ffvo/m/inK _754/4@7‘)
P 170855 8)+(185x.2) = 16,28 K+ 7,7/\/ : 20/(//055

Mo faclored Crare Load, By = 1.7(20) = 34 fjps

M FacToved Crane foosd, Pu« 17(3%) = §.5 Kps

% Y

\\\ ﬂ/ﬂ:? // . m
) l /Z/I l

50




Mason & Hanger Engineering, Inc. File 7444 Page

Lexington, Kentucky Sheet of, Sheets
' ' Date /0 / 9¢
Project /9‘ 50/ ; ADCAF Mﬂgﬂzlﬂé’f Location /\/WS/ Yomé];vm; VA Computed By /—/—A

Subject k Checked By

Capacﬂ;/ of  Lmbedidod Crane Saln/omf Llale

i \
/ AN
s \

Y \

7 \
- | N
45 } L 450N

| l

¥ 6 3
L/ 3,30 o ,
) /3" /2 B

For Hé’a&/en/ /Z[lc/w/ 50/7[ 065/‘%/’1
f)leec/-;/c’ ﬁfo 6072/ gf/(,o:f /4(:.”4 Ag :7,/\/,7:/7\(/3)2453/ /hz

pu//oaf 57L nq ﬂ ajc Conc 7Z 4,4?/24
( Tensile Zi/ae’c///; 5 Fa /Zf;dCore) ‘

£( 95) V4000 (537) = 4,84 b5

Céeoé &/cfb‘/gth./’&f/.;fc(ﬁcé’ 4&7( 50/7( 72’/7:)/6 Sf/en'gfzé)ﬁ;ﬂ'f

Fuhy = 4(19,370) = 77 480 [bs < 1[4, /¢4 s DK
(Table 3) "
. o (Preyuus s
7,72. ef;reof/c peSIH Tension Load 7— 7/(—2 "34,’7&0 _ ’33[
From Table 2A Edﬂo ﬁes/ n Va/aej
For % p307 < )2, DZKA; e 43/(/m > 35 C AcTual Loa L
OK Toclude ALAA 1 " ;9"
go/f@/ Ceﬁfgr 07C /Q
/0m ﬂe /zh o)( /‘/eaz/é’j Ancéw %’/fg z{)/ ff{/ﬂ/w"/% masef




Mason & Hanger Engineering, Inc. Fle 744€ Page YA
Lexington, Kentucky Sheet of Sheets
Date % / 7
Project /0 50/ Location \/o r,é fo Wn VA Computed By 7 7_4
Subject /( 009[ //aaé /4 rm//,:/a 7L ovr 75 7_/7 Cr/mf_’ Checked By ,ZE ]

Des/a]ﬂ Cne Faof M//g/e 5711’//9 0{ ,@03[

/gfm o Uniform Load on Fosd, W
1 T T I = Lwe Load + 55,/ + Caﬂc Shab
\A 5’5/;],—:. 30.0 4. DI' ' Conc Soul
395 Wz (zxrmso+2xi26)r17(z200)
477" < 109C pst Jiz = 91.33 fbs /0
SN N /4&((/1 i Crane Aadﬂ/s
BN “~\\K o See /Oﬂgef 1 (Two sheéts gﬂcé)
3] g0 | 300 8

Des/{z}h /éoof \{fri/m 5@@00/75?24; 75 72/7 C//&né Loao/{
= 360057 /1t * //33/0//

UniForm Load Feom Pin. -

yn;f&rm Lad/ From /@(m,',, _S’L

(//3,3/As/fn [zij K7,

S5e&

5
X5

W

240540 - 2835/

NP s/,
Fronm 6/757’ Uf/f /‘/é(/cmww\ 5727% Zaac/
gaygp/ on DL 'r‘ LL + O rand Loa%

/‘/“ = 2,043,75/ n Jbs

S-7



Mason & Hanger Engineering, Inc. Fie 744{ Page 3
Lexington, Kentucky Sheet of Sheets

Proiject /9 50 / Location me,é foW// V A Date X//? 4

Computed By T A

Subject /@of STab /4!’70‘/\/5/5 for 75 Ton Craﬂé’ CheckedBy  EZ& _J

Chect Cc;pdcﬁ}/ of Kol Shb For STilie Loads
C/?fC/é 5/4647' {from CAST 0&?9«%)

Vi @ Spport = 281 Kpps A< z/365"

Ve & =28/ - 2/3¢5 (9133 Vi - z6. 15 /,/55

l/@D/ 26, /57 ,_ oL
Uu * 5557 © gsxizx2l37 ° 120 ps)

vV, =Zyfc. 7 74000 ~ /Zélyw'
ve >y, No Shear /@/hf /éfga'/nfa/ g

Cﬁec/é 74" Sl For /‘//a,c/}n/,fm Momcnf

¥
b\x L))\“NQ \0(50 ,
/%{,ML = 7,093,75/ 1715 A= 24 - 15K K% Cer)- 21365
Mo . _2,643 751 = 415 Sy < 007 38
PbA? 9(12)(z/.365)7 3/

S@/ oamgx/uz/zgs/ = /.89 nt

/ézf/”f /Orovw/ea/ Jrar g/aff pg{/?n #10 & f Ay /9//ﬂ
ﬁfre]caré’) /4(/7,”/\0/ =/.9 > 451@5)/ : )89 it

74" s/b V/#/O@Y/' /s //eﬁudfé

S-/10



khkhkhkhkhkhkhkrhhhhkhrrhkhkhhhkhkrhkrhkhrhkhkhhrhhkhkhhhhhkhkhkhkhhkhkhkhkhkhkhhkhkdhhhbhkhkrhkhkhkhkhdkhkhhhdk

CAST-UTILITY BY CAST INC. *
* *
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* SUMMARY OF THE INPUT INFORMATION *
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TYPE OF THE PROBLEM : CONTINUOUS BEAM CALCULATION

* Types and the locations of the supports are:

Fixed support at X= 0.0000
Fixed support at X= 474.0000
* Total number of different materials : 1
From X<= 0.0000 to X= 474 .0000 E= 3830000.0000
* Total number of different sections : 1
From X= 0.0000 to X= 474 .0000 IX= 1000.0000
* Total number of distributed loads : 3
At X= 0.0000 Wl1= 91.3300 At X= 474 .0000 W2= 91.3300
At X= 36.0000 Wi= 113.3000 At X= 96.0000 W2= 113.3000

At X= 396.0000 Wl= 28.3000 At X= 456.0000 W2= 28.3000
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* SUMMARY OF THE RESULTS *
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* MAXIMUM VALUES

* Max. displacement is 3.35674 at X= 237.0000
* Min. displacement is 0.00000 at X= 0.0000
* Max. shear force is 28119.00389 at X= 0.0000

* Min..shear force is -23667.41611 at X= | 474.0000

* Max. moment is 2043750.96895 ‘at - X= 0.0000
* Min. moment is -893037.56715 at X= 237.0000

* TOTAL APPLIED LOADS
* Total applied concentrated load: 0.0000
* Total applied concentrated moment: 0.0000
* Total applied distributed load: 51786.4200

* SUPPORT REACTIONS

* Reaction at X= 0.0000 : Force= -28119.0039 Moment= -2043750.9689
* Reaction at X= 474 .0000 : Force= -23667.4161 Moment= 1830260.6668

sl
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* DETAILS OF THE ANALYSIS *
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* DISPLACEMENT AT OUTPUT POINTS

At X=
At X=
At X=
At X=
At X=
At X=
At X=
At X=
At X=
At X=
At X=
At X=
At X=
At X=
At X=

441.
456.
474.

.0000
.0000
.0000

* SHEAR FORCES

Coordinate
X= 0.0000
X= 36.0000
X= 51.0000
X= 66.0000
= 81.0000
X= 96.0000
X= 118.5000
X= 237.0000
= 355.5000
= 396.0000
= 411.0000
= 426.0000
= 441.0000
X= 456.0000
= 474.0000
* MOMENTS
Coordinate
X= 0.0000
= 36.0000
X= 51.0000
X= 66.0000
X= 81.0000
= 96.0000

Displacement=
Displacement=
Displacements=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=

Shear (LT side)

24831.
21761
18692
15622
12553
10498
-324
-11146
~-14845.
-16640
-18434
-20229.
-22023
-23667.:

Moment (LT

1090648.
741202.
437798.
180435.
-30884.

1239

.6739
.2239
L7739
.3239
.3989
.2061
.8111

6761

.1261
.5761

0261

.4761

4161

side)

6690
6857
4524
9691
7642
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.00000
.29036
.53844
.83028
.14807
.47668
.96316
.35674
.86793
.00572
.70773
.44214
.22438
.07151
.00000

28119.
24831.
21761.

18692
15622

12553.
.3989
.2061
-11146.
.6761.
.1261

-18434.
-20229.
-22023.

10498
-324

-14845
-16640

2043750.
1090648.
741202.
437798.
180435.
-30884.
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Shear (RT side)

0039
1239
6739

.2239
L7739

3239

8111

5761
0261
4761

Moment (RT side)

9689
6690
6857
4524
9691
7642
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THICKNESS OF SAND INCHES
THETA ALLOWABLE DEGREES

AREA VERT TOP STEEL/FT
AREA VERT BOT STEEL/FT
AREA HORIZ TOP STEEL/FT
AREA HORIZ BOT STEEL/FT

TYPE 1 CONSTRUCTION

CONCRETE MODULUS PSI
RATIO MOD STEEL/CONCRETE
GROSS MOMENT INERTIA
AVE CRACKED MOM INERTIA
AVE MOMENT INERTIA
AVERAGE PERCENT STEEL

D FACTOR MU=1/6

D FACTOR MU= 0.3

39.50 FT
124.00 FT

9.20000 MSEC

298.00000 PsSI

1370.00 PSI MsS

LENGTH 1488.00 IN

4760.00
77220.00
24.0000
.0000
2.0000

1.9100 COVER
1.9100 COVER
1.9100 COVER
1.9100 COVER

3555611.
8.16
1152.00
362.67
757.33
.0077
2769785725.
2959104988.

ALLOW SHEAR UNREINFORCED WEB 115.99 PSI

ALLOW SHEAR. AT SUPPORT

© 753.98 PSI

UNREINFORCED CONCRETE THETA LE 2 DEG

POSITIVE VERTICAL MOMENT
NEGATIVE VERTICAL MOMENT
POSITIVE HORIZONTAL MOMENT
NEGATIVE HORIZONTAL MOMENT
SUPPORT ON 4 SIDES

YIELD LINE X FROM SIDE

LOCATION YIELD LINE LENGTH

243925.57
243925.57
228316.19
228316.19

S-17

2.6350
2.6350
3.9050
3.9050

2404.50 LBS/IN

15630.09 LBS/IN

314.19



WALL COLLAPSES (THETA EXCEEDED)
AVERAGE SCAB VELOCITY 16.05
MAX SCAB VELOCITY 80.23

S-/8

LOCATION YIELD LINE HEIGHT 237.00
ULTIMATE LOAD CAPACITY RU 23.1294
SHEAR LOAD AT VERTICAL SUPPORT 4360.16
SHEAR LOAD AT HORIZONTAL SUPPORT 4651.63
SHEAR AT DISTANCE FROM VERTICAL SUPPORT 193.72
SHEAR AT DISTANCE FROM HORIZONTAL SUPPORT 205.41
ALLOWABLE MAX DEFLECTION 8.2901
SHEAR CAPACITY(VC) EXCEEDED

LOAD MASS FACTOR .6935
MASS CONCRETE ONLY 3739.48
FIRST YIELD POINT AT PT 3
ELASTIC LIMIT RE PSI 13.05
ELASTIC DEFLECTION XE .6109
SECOND YIELD AT PT 2
ELASTO PLASTIC LIMIT 16.29
ELASTO-PLASTIC DEFLECTION .7547
ULTIMATE RESISTANCE 23.13
PLASTIC DEFLECTION 2.1736
ULTIMATE RESISTANCE RU 23.13
ELASTIC DEFLECTION LIMIT XE 1.4015
STIFFNESS KE 16.50
MASS 3735.481
LOAD 298.000
DURATION 9.200
RESISTANCE 23.129
STIFFNESS 16.503
GAS PRESSURE .00 DURATION .00
NATURAL PERIOD 94.580049
MAXIMUM DEFLECTION 11.284880

~ TIME TO MAXTMUM. DEFLECTION 63.336560

- DURATION/NATURAL PERIOD .097272
LOAD/RESISTANCE . 12.884016
ELASTIC DEFLECTION LIMIT 1.401502
MAX FRAGMENT SPALL VELOCITY FT/SEC 28.168024

LB/IN WIDTH
LB/IN WIDTH
PSI
PSIT
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1

2

16.50
0.0
16.50
0.0

SOLVER INPUT

ANALYSIS USING 24"

.05

9705
18.74

-23.13
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200
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.6935
.6935
.6935
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SOLVEE

ovT PUT

FFs50/

10ONE DEGREE OF FREEDOM SOLVER INPUT
VERSION 2.2 FEB 1989

PROBLEM DESCRIPTION

SOLVE RF501: ANALYSIS USING 24" SLAB W/ #10 @ 8"

ANALYSIS CONTROL CARD

TYPE OF SOLUTION. . ...ttt ncsens

EQ. 0, DEFAULTS TO 1
EQ. 1, NEWMARK-BETA METHOD
EQ. 2, WILSON-THETA METHOD

NUMBER OF LOAD CASES...... ...t
TIME STEP. ...ttt eeeeeeoesonsncsoncnens
TIME LIMIT. .. ¢t eeeoeenesoscncssascnns
NEWMARK*S GAMMA. ...ttt ancccnes

EQ. 0.0, DEFAULTS TO 0.5

NEWMARK*S BETA. .t eveenennnnnnsannnnnns

EQ. 0.0, DEFAULTS TO 0.25

WILSON*S THETA........... Ce e e e

EQ. 0.0, DEFAULTS TO 1.4

PRINT OPTION. ...ttt eacsensanssons

EQ. 0, DEFAULTS TO 1

EQ. 1, PRINT EVERY STEP

EQ. N, PRINT EVERY N-TH STEP

EQ. -1, PRINT SIGNIFICANT CHANGES

INITIAL CONDITIONS

INITIAL DEFLECTION......cceettenenese
INITIAL VELOCITY. ...ttt nonnacas
INITIAL ACCELERATION.......c.iceunnnne

STIFFNESS CONTROL CARD

NUMBER OF STIFFNESSES.....ectceeeesss
NUMBER OF REBOUND STIFFNESSES........

INITIAL RESISTANCE-DEFLECTION CURVE

NUMBER MODE - STIFFNESS RESISTANCE

FRAC

1 1 0.16500E+02 0.18740E+02
1.00

2 3 0.00000E+00 0.00000E+00
0.00

REBOUND RESISTANCE-DEFLECTION CURVE

NUMBER MODE STIFFNESS RESISTANCE
FRAC

3 1 0.16500E+02-0.23130E+02

.. 0.0500
.. 200.0000
.. 0.0000

.- 0.0000

.. 0.0000
.- 0.0000
.. 0.0000

.. 9705.0000
.. 0.0100
YLD DEFL

0.00000E+00

0.10000E+02

YLD DEFL

0.00000E+00

G-70

MASS

MASS

FACT

0.69

FACT

DAMP

DAMP



1.00

4 3 0.00000E+00 0.00000E+00-0.10000E+02
0.00
LOAD DATA
LOAD CASE NUMBER. ..ttt tvieaertannaneeans 1
NUMBER OF LOAD POINTS.....cieeenesnnnnn 3
POINT TIME LOAD

1 0.0000 298.0000

2 9.2000 0.0000

3 30.0000 0.0000
GENERATED RESISTANCE - DEFLECTION CURVES
NATURAL PERIOD. ... ...ttt enonceccnnonnas 126.8992

.69

NUMBER MODE STIFFNESS RESISTANCE YLD DEFL MASS FACT

FRAC

1 1 0.16500E+02 0.18740E+02 0.11358E+01
1.00

2 3 0.00000E+00 0.18740E+02 0.10000E+02
0.00

3 1 0.16500E+02-0.23130E+02-0.14018E+01
1.00

4 3 0.00000E+00-0.23130E+02-0.10000E+02
0.00
1* * * * NEWMARK-BETA SOLUTION * * * * *
LOAD CASE. ..ttt iiinennnenoscnasenncnnns 1
TIME STEP. ...ttt eeetoctssssososacncssocs 0.0500

* % % % x SOLUTION RESULTS * * * * * *
STEP TIME STIF DEFLECTION  VELOCITY

LOAD

ELAS 0 0.0000 1 0.000 0.0000 0.
298.00

*CHG 176 8.7662 2 1.136 0.1929 -0.
14.05

REB 1565 78.2500 1 7.851 -0.0001 -0.
0.00 ‘ . :

*CHG 2203 110.1456 3 . 6.715 °~ -0.0554 0
0.00 )

RLOD 2834 141.7000 3 5.614 0.0001 0
0.00
" *CHG 3472 173.5984 1 6.715 0.0536 -0.
0.00 :

**xxx%x TIME LIMIT REACHED

MAXIMUM DEFLECTION IN SOLUTION

STEP NUMBER. ...ttt tieenncennsrocnccaccns 1564
TIME AT MAXIMUM. . ...t eeeeeoccnstsnnns 78.2000
MAXIMUM DEFLECTION......icetenveeensnns 7.851

0

0

ACC

0443

0009

0028

.0001

.0027

0001

DAMP
.69
.69
.69
.69
RESISTANCE
0.00
18.74
18.74
0.00
-18.16
0.00



MINIMUM DEFLECTION IN SOLUTION

STEP NUMBER. .. cvtvvcenunnnencaacceannnsons 2833
TIME AT MINIMUM. .....cctutvocecoccoccan 141.6500
MINIMUM DEFLECTION...cccveenceeeoocncnn 5.614

SOLUTION TIME LOG

ASSEMBLY . ....cttreeeocnnsssnens 0.06
SDOF SOLUTION. (LOAD CASE 1)... 0.11
TOTAL TIME.....iieeeeeoncenanns 0.17

1ONE DEGREE OF FREEDOM SOLVER INPUT
VERSION 2.2 FEB 1989

PROBLEM DESCRIPTION
STOP

*%%xx* END SOLVER RUNS **x**

S -77
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Sidea // D@S/'}pn
Check Shear
from CAST Bogram , Max Shear = 19,654 s
- Llesign For Shear @ A "AisTance From ﬁ/faﬁL

- g 454 -10,011
ﬂ)erefowf, /zwgn 4/7%:/) V= 18,654 - Z/.S’(s/(/ 294 >

- /8,654 = ¢43 = 180/l [bs

7 1.7 x 18,011 <= 30,619 /bs

_ Vo _30.4/79 ,
s db A .§5012)(2.%5)  ~ /37 psi

N

WZ = [/7(3(0@)% ‘*2’5/00/0] = 36/(7[0/0)% F A <4000 x/.O.
! 9/ i
g [4?(400035 + 2500 (,0073)] 2 ,é/%ﬁgz; ", 0073

Nrzo2 v y5.25] = 1385051 > BT psi 0K

Ao Shear /ng/'_rzfoficzmen‘f @%W"’@”/
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* CAST-UTILITY BY CAST INC. *
*
*
: MASON & HANGER ENGINEERS *
*
* TIME: 9/28/98 10:48:02 PAGE: 1 *
kkdkhkhhkhkhhhhdhhhhkhhdhhdhhdhhhhhhdhkhhhkhhhhhhhhhdhkhhdhkdhhdhhhhhdhdhhkhhkhhkhhkhkk

Kkkhhkhhhkhhkhkhkkdhhhhhhhhhhhhhkdkhdkdhkhkk
* SUMMARY OF THE INPUT INFORMATION *

khkhkhkhhhkhkhkhhhhkhkhkhkkhkhkhkhkhkhkhkkhkhkhkhhhkhhkdkk

TYPE OF THE PROBLEM : CONTINUOUS BEAM CALCULATION

* Types and the locations of the supports are:

Fixed support at X= 0.0000

Fixed support at X= 294.0000
* Total number of different materials : '1

From X= 0.0000 to X= 294.0000 E= 3605000.0000
* Total number of different sections : 1

From X= 0.0000 to X= 294.0000 IX= 6358.0000

* Total number of distributed loads : 1
At X= 0.0000 Wl= 171.0000 At X= 294 .0000 W2= 24 .0000

* d Kk Kk ok ok ok ok ok ok ok ok ok ke odkok ok ke koK gk kok ok

* SUMMARY OF THE RESULTS *

kkhkhkhkhkhkhhhkhhkhhhhkhkkhkhkdkhkhkhkkd

* MAXIMUM VALUES

* Max. displacement is 0.08276 at X= 147.0000
* Min. displacement is 0.00000 at X= 0.0000
* Max. shear force is 18654.30000 at X= 0.0000
* Min. shear force is -10010.70000 at X= 294 .0000
* Max. moment is 808176.60000 at X= 0.0000

* Min. moment is -351146.25000 at . X= 147.0000
% TOTAL APPLIED LOADS '

* Total applied concentrated load: 0.0000

* Total applied concentrated moment: 0.0000

* Total applied distributed load: 28665.0000
* SUPPORT REACTIONS

* Reaction at X= 0.0000 : Force= -18654.3000 Moment= -808176.6000
* Reaction at X= 294 .0000 : Force= -10010.7000 Moment= 596408.4000
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CAST-UTILITY BY CAST INC.

*
*
*
*
*

MASON &

TI

HANGER

ME:

hkhkkkhkhkhkhkkhkhkhkkhkhkhkhkhkkhkhkhkhkkhkhkhkk

* DETAILS OF THE ANALYSIS *
kkkkkhkhkhhkhhrhhhhhhkhkdhkdhdkhk

* DISPLACEMENT AT OUTPUT POINTS

At X= 0.0000
At X= 73.5000
At X= 147.0000
At X= 220.5000
-At X= 294 .0000

* SHEAR FORCES

Coordinate
X= 0.0000
X= 73.5000
X= 147.0000
X= 220.5000
X= 294 .0000
* MOMENTS

Coordinate

= 0.0000

= 73.5000
X= 147.0000
X= 220.5000
X= 294 .0000

Displaceme
Displaceme

nt=
nt= .

Displacement=
Displacement=
Displacement=

Shear (LT

7436
-1080
-6896

-10010

Moment (LT

-134110.
-351146.

-41462
596408

side)

.3625
.4500
.1375
.7000

side)

8563
2500
.2687
.4000

[oNoNeNoNe]

ENGINEERS

9/28/98 10:48:02

khhkhkhkdkhkhkhkhkhkhkhkhkhkdhkhthrhhddhbhhhhbhkdhhkhkhkhkhhbdbhhhkhbhbhkhbhkhbhbhbkhbkdkhkhkhkhbdrhbththkhhdx ik

.00000
.05006
.08276
.04304
.00000

Shear (RT side)

18654.3000

7436.3625
-1080.4500
-6896.1375

Moment (RT side)

808176.6000
-134110.8563
-351146.2500

-41462.2687

PAGE:

2

*
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*
*
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TYPE OF THE PROBLEM : CONTINUOUS BEAM CALCULATION

* Types and the locations of the supports are:

Fixed support at X= 0.0000
Fixed support at X= 256.,0000
* Total number of different materials : 1
From X= 0.0000 to X= 256.0000 E= 3605000.0000
¥ Total number of different sections : 1
From X= 0.0000 to X= 256.0000 IX= 316982.0000
* Total number of distributed loads : 3
At X= 0.0000 Wwi= 284.6000 At X= 64.0000 W2=
At X= 64.0000 WwWil= 687.0000 At X= 88.0000 Ww2=
At X= 88.0000 Wwil= 374.7000 At X= 256.0000 Ww2=

H 3K KKK KK K KR OK KK KK KKK KKKk kkokk

* SUMMARY OF THE RESULTS *
koK 3K KK 3K 3k K 3K ok ok ok oK ook ok ok oK KK K K K K

* MAXIMUM VALUES

* Max. displacement is 0.00395 at X= 128.0000
* Min, displacement is 0.00000 at X= 0.0000
* Max. shear force is 48409.52035 at X= 1 0.0000
¥ Min. shear force is -49242.47965 at X= 256.0000
* Max. moment is 2197638.57136 at X= 0.0000
¥ Min. moment is -1093061.63334 at X= 128.0000
*.TOTAL APPLIED LOADS
¥ Total applied concentrated load: 0.0000
¥ Total applied concentrated moment: 0.0000
¥ Total applied distributed load: 97652.0000
¥ SUPPORT REACTIONS
¥ Reaction al XY= 0.0000 : Force= -48409.5203 Moment=

¥ Heaction at X= 256.0000 : Force= -49242.47

5-.37

97 Moment =
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284.6000
687.0000
374.7000

-2197638.5714
2140433.3620
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* DISPLACEMENT AT OUTPUT POINTS
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At
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At
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X= 0.

16

76

= 82,
88.

X=
X=
X=
X=
X=
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128

172
192

32.
48,
X= 64.
70.

130.

214.
256.

0000
.0000
0000
0000
0000
0000
. 0000
06000
0000
.0000
0000
. 0000
. 0000
0000
0000

* SHEAR FORCES

0.
16.
32
48.
64
70
76.
82.
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172.
192
214
256.

* MOMENTS

Coordinat
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6.
32.
48
641
70

Coordinate
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. 0000
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0000
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0000
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L0000
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Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=
Displacement=

jleleloleRoNoNeNoNoNoRoRloNoRoNe)

Shear (LT side)

Moment.

43855,
39302.
34748,
30195,
26073.
21951.
17829.
13707.
~1280.
-2030.
~17767.
-25261
-33505
-49242,

(LT

14595145
794249,
201840,

317709,

486514 .

9203
3203
7203
1203
1203
1203
1203
1203
8797
2797
6797

6797
L0797

4797

side)

.0458

1202
7916
QD310
Hn 31

. 00000
.00022
.00076
.00149
.00226
. 00254
.00280
.00304
.00326
00395
.00395
.00303
.00218
.00116
.000600

Shear

48409.

43855.

39302.

34748.
30195.
26073
21951.
17829
13707.

-1280.
-2030.

-17767.
~25261.
~-33505.

Moment

2197638.
1459515,
794249,
201840.
-317709,
486511,

{RT side)

5203
9203
3203
7203
1203

.1203

1203

.1203

1203
8797
2797
6797
6797
0797

(RT side)

5714
0458
1202
7946
9310
6531
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Nz

KocToon D
Load

/o, /5]

Tome (M57)

877 1
78.28

BlasT /geacf/'onS, fer Square Tnch of Foof S/46

To7al Keaclion on Cenler Supporl. P
= 1874« BB 2" = 59570 My Tk o Bowr

Upiforpm Load on _geam (from .P/Alé) f@r Ana{y;/f
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3 | 24" ‘[ 3"
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gcf cf/b/’z A '/4

C/?écdé a5 7-‘ gzam
C/;ec,é /OCdﬁo‘r? of /(/eaﬂa/ /4></'S

Using 7 #//% in Gtom oF Wob: SA-mo-18-4-"L =973
' Az 1092

P Td 7 T9ngrs 00/ As-7x15Cn" </0.921n"
F i a 0012 (77220)(973) . : .
At T frreo) S LS < Fé?”ie Tf’cé’m
, 24"

gedm can ée desllgneap as ﬁgeam

Analyze Beam as Full 0/8/77% secffon ,over &n re SpRPan
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/A Use #/0 C"/Z'([ao/é Direclion)
y | N} (STd $)ab Leinf )
? . ‘g ga/fgm 3 Bearr
7AVE N 7 #//4 )
/S 44 Stiprups- 2§

c%m Clearances '
Vel ﬁp of Beam, 5/««//6/, 2 "‘/27*{/(/77)’3.705' ﬂs:/.27'4/ = 1.9/ ;"
Horiz 7740:Vem°) z2+%(127) = 2.635 |As = /.2'7*% < 1.9/ m®
it Goll of Beam, Farallel, i+ %+5091) 2.705 Ay = 10,555 » .37 in®
Horz 7;dﬂs‘l/€f.r€) /{*%(s’) 2 175 .5« /}s 075 It
/é ur CEAKCS 75 Jeﬁzrm;he ]/—7/'%/'4/ &eﬂ@n pdmmeffr:
Fromm CBRECS : Lost Z.in . 00(7,‘0447‘: ,
Fu = 153.22 7
kg = 5’1 320 e

Aeduce Ullimate CosisTance of Beam T, by Hhe dead
/aaa/f J‘;’am Concr@/é ((ﬁﬂ/ édr7% CoVer 7o /67‘5)’/7)//.76
L ava; luble for ElasT Load Kesislance .

| (Flsy | ..ov | : . £-377

Savas] =lu - fpy, (7')7) For Ay =7 75//"“775/ Table 4.1

540 Hs =S4y Table 4.2

[/,d %fb + 4 v/Za] -
| %4 fron Slabs = B 7 = 3,75 [bs /fnz
' q R77s
[%XIS'Of Zx/z20{ v
Wor from. Beam = 44 = lo.z¢ /éé’/[nz
Sxg7 8 26 x 74 v .
77 — 796H0 = 7,24 psl on Bean

17(44,060) ;o
Vavai/ = 153.2C - 2'«2’4[’ éZ 70 ] 128.37 ps
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100" Deep Beam | Vy < 153.22 = 9€ « 43 = 704,038 /b=

Tolal Vi = 4¢80,0/3 + 70£,038 = 2,384 05! /bs.

Concrefe Cq/amﬂ;/, Vi - 0.18F e b ol
For Flange Ve =15 (4400)(72)(21.905)1,29¢,830 Ks
For Web, Vi, = 18(s400)(24 (97,295 ) = 1,849, 333

Tolal Vo= 1,246,830 + 1,848 383 = 3,096, 2/3 /és

ﬁnc; V. - 3,076,213 < \/a_: Z, K 386,05/ /s oK

p/dgorm/ ﬁﬁﬂr Aﬂa/;/f/if
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83/95176’ fecf/‘oﬂ Aia orm/ shear Ana//l'/f‘ )5 /707"

f’fjﬂ;rc’/ For 7L/4/.c)/édr~€a( 566790’7 o-ff bear.
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110
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160

Koot 2. Ir Jazc §
CBARCS Pr’atgr"an’\

0,0,0,0,1.17

P501 MAGAZINE - 24" x 100" x 27' ROOF BEAM
0,1,0,0,0,0

350000,1,0,0,0,0,0,0
8735.3,27,8,88.53,116.4,0,0,0,0,0,0
4760,66000,100,2,6,0,0,0
1.91,1.37,1.91,0.75,3.905,2.70,2.635,1.75

27 fff /oﬁg 100 ”/_786/9 gfdrr\
Frxed A/ac/; Lnd

W

/6, 17¢€

M
Ke

0

5319.8/

0}

Vu 153,22
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P501 MAGAZINE - 24" x 100" x 27*' ROOF BEAM

BLAST WALL HEIGHT 27.00 FT
BLAST WALL LENGTH 8.00 FT
DURATION OF LOAD 116.40000 MSEC
FICTITIOUS PEAK PRESSURE 88.53000 PsSI
EFFECTIVE IMPULSE 8735.30 PSI MsS
HEIGHT 324.00 IN LENGTH 96.00 IN
DYNAMIC CONCRETE STRENGTH 4760.00
DYNAMIC STEEL STRESS 77220.00
THICKNESS CONCRETE INCHES 100.0000
THICKNESS OF SAND INCHES .0000
THETA ALLOWABLE DEGREES 2.0000
AREA VERT TOP STEEL/FT 1.9100 COVER 3.9050
AREA VERT BOT STEEL/FT 1.3700 COVER 2.7000
AREA HORIZ TOP STEEL/FT 1.9100 COVER 2.6350
AREA HORIZ BOT STEEL/FT .7500 COVER 1.7500

TYPE 1 CONSTRUCTION

CONCRETE MODULUS PSI 3555611.

RATIO MOD STEEL/CONCRETE 8.16

GROSS MOMENT INERTIA 83333.33

AVE CRACKED MOM INERTIA 8596.89

AVE MOMENT INERTIA 45965.11

AVERAGE PERCENT STEEL .0014

D FACTOR MU=1/6 168107423499.

D FACTOR MU= 0.3 179597833468.

ALLOW SHEAR UNREINFORCED WEB 102.67 PSI 9865.74 LBS/IN
WIDTH . o :

' ALLOW SHEAR AT SUPPORT . 753.98 PSI 72454.10 LBS/IN

- WIDTH

UNREINFORCED CONCRETE THETA LE 2 DEG

POSITIVE VERTICAL MOMENT 848187.27
NEGATIVE VERTICAL MOMENT 1162420.79
POSITIVE HORIZONTAL MOMENT 471300.58
NEGATIVE HORIZONTAL MOMENT 1178030.17
FIXED END BEAM

LOCATION YIELD LINE LENGTH .00
LOCATION YIELD LINE HEIGHT 162.00
ULTIMATE LOAD CAPACITY RU 153.2242
SHEAR LOAD AT VERTICAL SUPPORT .00 LB/IN WIDTH
SHEAR LOAD AT HORIZONTAL SUPPORT 24822.32 LB/IN WIDTH



Fage 19

SHEAR AT DISTANCE FROM VERTICAL SUPPORT .00 PSI
SHEAR AT DISTANCE FROM HORIZONTAL SUPPORT 105.09 PSI
ALLOWABLE MAX DEFLECTION 5.6666
LOAD MASS FACTOR .7200

MASS CONCRETE ONLY 16176.00

SHEAR CAPACITY (VC) EXCEEDED

ELASTIC LIMIT RE PSI 132.88
ELASTIC DEFLECTION XE .0233
ULTIMATE RESISTANCE 153.22
PLASTIC DEFLECTION .0412
ULTIMATE RESISTANCE RU . 153..22
ELASTIC DEFLECTION LIMIT XE .0288
STIFFNESS KE 5319.81

MASS 16176.001

LOAD 88.530

DURATION 116.400

RESISTANCE 153.224

STIFFNESS 5319.812

GAS PRESSURE .00 DURATION .00
NATURAL PERIOD 10.956377
MAXIMUM DEFLECTION .032770
TIME TO MAXIMUM DEFLECTION 5.631161
DURATION/NATURAL PERIOD 10.623950
LOAD/RESISTANCE .577781
ELASTIC DEFLECTION LIMIT .028803
MAX FRAGMENT SPALL VELOCITY FT/SEC .778161



SOLVER p/&gfa)y\

goaf 4

SOLVE ROOF BEAM: ANALYSIS OF 24" X 100" X 27' LONG HEADER BEAM

/?age /

1 1 .1 200 1
2 2 14640 0.01
1 5319.81 128.37 1.0 1.0
3 0.0 20 1.0 0.0
1 5319.81 -153.22 1.0 1.0
3 0.0 -20 1.0 0.0
1 5
0.00 74.50 8.77 93.30 78.25 93.30 110.15
0.0
300 0.0
STOP

Use [ﬁa/\/é/é?nf /V/g from ‘/%\gc 3y My Hédo
US@ ’/am// ][fom /aagc’ & 2 @,@/-‘/25’.37

s e U/,/;am,‘c ng/m{ £ r omn 6}/4/% on /gje 3



SOLVEF Oazyuf-
Foot Z . 0a7L

10NE DEGREE OF FREEDOM SOLVER INPUT
VERSION 2.2 FEB 1989

PROBLEM DESCRIPTION

SOLVE ROOF BEAM: ANALYSIS OF 24" X 100" X 27' LONG HEADER BEAM

ANALYSIS CONTROL CARD

TYPE OF SOLUTION....ccceeesceannsnsasas 1
EQ. 0, DEFAULTS TO 1
EQ. 1, NEWMARK-BETA METHOD
EQ. 2, WILSON-THETA METHOD

NUMBER OF LOAD CASES....cccsevecceocans 1

TIME STEP...ccoteeerecsssaccncnseasssse 0.1000

TIME LIMIT. ... ovteeeeencoonooncconnsnscs 200.0000

NEWMARK*S GAMMA......ccvveaccencsosssns 0.0000
EQ. 0.0, DEFAULTS TO 0.5 .

NEWMARK*S BETA.....ccelceoencecssesasnse 0.0000
EQ. 0.0, DEFAULTS TO 0.25

WILSON*S THETA.....cccevaonncscnassscns 0.0000
EQ. 0.0, DEFAULTS TO 1.4

PRINT OPTION....ceeeeecacocsscccncanses -1

EQ. 0, DEFAULTS TO 1

EQ. 1, PRINT EVERY STEP

EQ. N, PRINT EVERY N-TH STEP

EQ. -1, PRINT SIGNIFICANT CHANGES

INITTAL CONDITIONS

INITIAL DEFLECTION.....ceaceeccanoncens 0.0000
INITIAL VELOCITY....cccoeeovcasacocenne 0.0000
INITIAL ACCELERATION.....c.ccceecacocenn 0.0000

STIFFNESS CONTROL CARD

NUMBER OF STIFFNESSES.....ceccecescesscs 2
NUMBER OF REBOUND STIFFNESSES.......... 2
MASS . .t teeeesasacnsoscossnsosssassacanocs 14640.0000
PERCENT OF CRITICAL DAMPING.......c00.. 0.0100

INITIAL RESISTANCE-DEFLECTION CURVE

NUMBER MODE  STIFFNESS RESISTANCE . YLD DEFL
FRAC :

1 1 0.53198E+04 0.12837E+03 0.00000E+00
1.00

2 3 0.00000E+00 0.00000E+00 0.20000E+02
0.00
REBOUND RESISTANCE-DEFLECTION CURVE

NUMBER MODE STIFFNESS RESISTANCE YLD DEFL
FRAC

3 1 0.53198E+04-0.15322E+03 0.00000E+00

5-52

MASS FACT

1.

1.

MASS FACT

1.

00

00

00

DAMP

DAMP
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1.00

4
0.00
LOAD DATA

LOAD CASE NUMBER
NUMBER OF LOAD POINTS

POINT

b W

3 0.00000E+00 O.

0.

8
78.
110.
300.

TIME
0000

.7700

2500
1500
0000

00000E+00-0.20000E+02

.......................

..................

LOAD

.5000
.3000
.3000
.0000
.0000

GENERATED RESISTANCE - DEFLECTION CURVES

NATURAL PERIOD

NUMBER MODE

1% * * * NEWMARK-BETA SOLUTION * * * * *

..............................

FRAC

1
1.00

2
0.00

3
1.00

4
0.00
LOAD CASE
TIME STEP

* * % * * SOLUTION RESULTS
TIME STIF DEFLECTION

LOAD

ELAS
74.50
*CHG
82.71
REB
.87.79
RLOD
93.30
*CHG
93.30
REB
93.30
RLOD
93.30
REB
93.30
RLOD
93.30
REB

STEP
0 0.0000
39 3.8292
62 . 6.2000 -
112 11.2000
164  16.3060
164 16.4000
216  21.6000
269  26.9000
321  32.1000
373 37.3000

-------------------------

STIFFNESS RESISTANCE

10.4232

YLD DEFL

1 0.53198E+04 0.12837E+03 0.24131E-01

3 0.00000E+00 0.12837E+03 0.20000E+02

1 0.53198E+04-0.15322E+03-0.28802E-01

3 0.00000E+00-0.15322E+03-0.20000E+02

* *k * *x * %

. 0.000
0.024
0.032
0.018
0.032
0.032
0.019
0.031
0.019

0.031

A
\

..............................

VELOCITY

0.0000

0.0068

.-0.0002

53

0.000i
0.0002
0.0000
0.0000
-0.0002
0.0002

-0.0001

1.00
MASS FACT  DAMP

1.00

1.00

1.00

1.00
ACC RESISTANCE
0.0051 0.00
-0.0032 128.39
-0.0028 128.35
0:0025 57.05
-0.0024 128.39
-0.0024 128.43
0.0023 59.25
-0.0022 126.25
0.0022 61.36
-0.0021 124.27

fage 13



93.30
RLOD
93.30
REB
93.30
RLOD
93.30
REB
93.30
RLOD
93.30
REB
93.30
RLOD
93.30
REB
91.11
RLOD
74.14
REB
60.69
RLOD
43.43
REB
30.27
*CHG
17.47
RLOD
13.02
*CHG
8.44
REB
0.00
*CHG
0.00
RLOD
0.00
*CHG
0.00
REB
0.00
*CHG
0.00"
RLOD
0.00
*CHG
10.00
REB
0.00
*CHG
0.00
RLOD
0.00
*CHG
0.00
REB
0.00
*CHG
0.00
RLOD
0.00

425
477
529
581
634
686
738
790
848
894
953
998
1042
1057
1073
1102
1128
1154
1180
1206
1232
1258
1285
1310
1337
1363
1389
1415
1441

1467

42.5000

47.7000

52.9000

58.1000

63.4000

68.6000

73.8000

79.0000

84.8000

89.4000

95.3000

99.8000

104.1757

105.7000

107.2650

110.2000

112.7607

115.4000

117.9742

120.6000

123.1876

125.8000

128.4010 -

131.0000

133.6145

136.3000

138.8279

141.5000

144.0414

146.7000

.020

.031

.020

.030

.020

.030

.020

.030

.017

.024

.011

.018

.008

.006

.008

.012

.008

.004

.008

.011

.008

.004

.008

.011

.008

.004

.008

.011

.008

.004

<a

0.0001 0.0020 63
-0.0001 -0.0020 122.
0.0000 0.0019 65.
0.0000 -0.0019 120
0.0002 0.0018 66.
-0.0001 -0.0017 118
0.0001 0.0017 68
-0.0001 -0.0018 "117.
0.0001 0.0017 49
0.0001  -0.0017 85
0.0001 0.0016 20.
-0.0001 -0.0016 53
-0.0022 0.0012 -0.
0.0001 0.0015 -8.
0.0018 0.0006 0
-0.0001 -0.0015 21.
-0.0024 0.0000 0.
0.0001 0.0014 -20.
0.0023 0.0000 0.
0.0000 -0.0014 20.
-0.0022 0.0000 0.
0.0000 0.0013 -19.
0.0022 0.0000 0
0.0000  -0.0013 18.
-0.0021 0.0000 Q.
0.0001 0.0012 -18
0.0020 0.0000 0.
-0.0001 -0.0012 17
-0.0020 0.0000 0.
0.0001 0.0012 -17.

.28

39

10

.63

86

.94

.45

32

.29

.25

35

.28

01

75

.00

41

00

75

00

12

00

50

.00

90

00

.28

00

.12

00

18
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*CHG
0.00
REB
0.00
*CHG
0.00
RLOD
0.00
*CHG
0.00
REB
0.00
*CHG
0.00
RLOD
0.00
*CHG
0.00
REB
0.00
*CHG
0.00
RLOD
0.00
*CHG
0.00
REB
0.00
*CHG
0.00
RLOD
0.00
*CHG
0.00
REB
0.00
*CHG
0.00
RLOD
0.00

1493
1519
1545
1571
1597
1623
1649
1675
1702
1727
1754
1780
1806
1832
1858
1884
1910
1936
1962

1988

149
151

154

157.

159.

162.

l64.

167.

170.

172.

175.

178.

180.

183

185.
188.
190.
193.
196.

198.

.2548 1
.9000 1
.4682 3
1000 3
6817 1
3000 1
8951 3
5000 3
1086 1
7000 . 1
3220 3
0000 3
5354 1
.2000 1
7489 3
4000 3
9623 1
6000 1
1757 3
8000 3

**x%*x TTME LIMIT REACHED

0.008
0.011
0.008
0.005
0.008
0.011
0.008
0.005
0.008
0.010
0,008
0.005
0.008
0.010
0.008
0.005
0.008
0.010
0.008

0.005

MAXIMUM DEFLECTION IN SOLUTION

STEP- NUMBER

.............................

- PTME AT MAXIMUM...eoceonenns i teeeeaee .

MAXIMUM DEFLECTION

MINIMUM DEFLECTION IN SOLUTION

SOLUTION TIME LOG

ASSEMELY

............................

-----------------------

SDOF SOLUTION. (LOAD CASE 1)...

TOTAL TIME

10NE DEGREE OF FREEDOM SOLVER INPUT

.....................

........................

0.0019 0.0000
-0.0001 -0.0011
-0.0019 0.0000

0.0000 0.0011

0.0018 0.0000
0.0000 -0.0011
-0.0017 0.0000

0.0000 0.0010

0.0017 0.0000

0.0060 -0.0010
-0.0016 0.0000

0.0001 0.0010
0.0016 0.0000
-0.0001 -0.0009
-0.0015 0.0000

0.0001 0.0009

0.0015 0.0000

0.0000 -0.0009
-0.0014 0.0000

0.0000 0.0009

61
6.1000
0.032
1153
115.3000
e 0.004
0.17
0.16
0.33

5-55
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16.66
0.00
-16.15
15.65
-15.17
14.70
-14.22
0.00
13.79
-13.37

12.96

-12.56



pafc 1A
VERSION 2.2 FEB 1989

PROBLEM DESCRIPTION
STOP

*%%*%x END SOLVER RUNS ****x
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Project

Mason & Hanger Engineering, Inc.

Lexington, Kentucky

Location

Subject

File Page

17

Sheet of

Sheets

Date

Computed By

Checked By
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Mason & Hanger Engineering, Inc. File 7446,0/ pPage /%
Lexington, Kentucky

Sheet of Sheets
. Date
Project /- 50/ ADCAFP /%fa 21 ¢ Location MW/5” Yor, é ZLOW”; VA Computed By ?/-9f5,4
Subject Checked By

Oes/'gn Cenler Wall Beam /Sfcf/ah F-5)

S

24

14

1 i
|

/7 7#/

28"
52

S@CT/&J)’} B - 5

ClZ?é’c,é as T—Beam
Cheek Jocalion of Meulral Axis
yf/ﬂ« 7 # a mn zgo# f VVE é/ 52- /Z /’é 4?3,

As  7r156 )
P L 96493 T ,00Z3
o _ofdyd L0023 (17 120)(493) ' .
a- ',gs’}";/o ) .85 (4760) . z./¢ '(/‘//qngg
72/4,4/7575
o Z4"

Beawn can be Designed as 77- Beam

Ca// a/aé Df/f /eaﬁon: 07( C e;77;r 8 5667 ovo anp@
/]f//( 7o DeflecTions of Deep mem(/oo”)/

5-54



Mason & Hanger Engineering, Inc. Fie 7d4d4( Page / ?

Lexington, Kentucky Sheet

of Sheets
. . Dat
Project -S5O/ APCAP %gﬂzlne Location A/ /S }/orézywﬁ, //3 C:r:puted - /0//3_2
Subject /?g/;m D@ J/c;n Checked By ./ S. For
. ‘
pczo//i(/’? Ccn7L€F §:’G7L/0m o) f&o]c )/urpﬁorf gfam
| [ ' 70_/9 af Egam
e SO ’ .
{ : b vl Vee  #10 @8'(Lach Direclion)
: : N
i
a A ?\O, gO]?ém 07[ ggqm
| 7 Kl Aszls€ x7=10.1Z
3¢ |z |, =’ ' Db #4 {f)frd/p: 2 g’
%’ ~ .

Use Same Cearapces as for Deepenep/ Beam §€C7;bn

Run CBARCS To delermine fn)7f/;z/ ﬁea’/'gn paramdffrr
From CBARCS &éﬂjgu%" P
Fu = /53.5/

Kr = 372037 7

./eedace V//j}mzé /?esi:/&nce 0}{ ggam)/’u | 5/'/ The deau/

Joads From corncrele and earTh Cover ‘o defermipe

//d;/m/aé/(; ./':&')" g/ﬂf‘f LOﬂb/ /@S/JTAncf.

fd( o _ /0“397
Yaval = Yu ~Vp, (7, ) o A 2¢ iy 17 fy  Table 4.1

M = Fdy  Tabl 4.2

Y

W

. 4 :
: v .
L %% x )54 ZxXIE0 - s s
Wo 5. 56 ° rZ = 347 [bs/n"
Sk x50 +2x)20 v,
Wor. Jrom Beam = Z I7ae < 6.07 /(55/7n{’
(7 <478 +6.09 x 74 N ’ ‘
For = . 96 : = /9.80 psi on Bearm
| /./7(64,000) 7 v
Fava/ = 15351 -3, 80[ coo | T [30.34
Va4t

s- 57



Mason & Hanger Engineering, Inc. Fie 249{.0/ Page 20
Lexington, Kentucky Sheet Sheets

of
’ \ Date ¥
Project fg‘ 501 ADCAF /‘/agal/ﬁé Location /WS /Or,éfak/n }M Computed By 2/97,/0

Subject Checked By

D/dcg&)’wb/ 5/7£df Déj/gn Jfor Gzl'Déé//)é%ﬂm

Com’)r/&’f //"ga(r- 5/464)/ {f/en 71/4 as zécm /hcm/f u
0{ ﬁ_m Com/jonenz:: Fézngg J/Afdo/ 54/0? + M/eé %é’ff Co/ad;v

#d sﬁf,a/: @8 kW

N
/’_L? Oy v AR AN O —‘(g C&(,/C“/ﬁ/é ﬂaﬁo)c S//%Cd)". Cﬂrloaclé/
A /e / ’ s/ S/ L | Tf%”ie-%g .”
YR M///ﬂ, Use W=7-24 <72
]y 7
36" YA 4 3¢ , 72 0/@72//71’/)78 /4§) Mfe %-’9"‘/ :/0 gdff
96" - g0’ (See Skeleh )

/ ¥ /0

As= 127 x 10 < 12.7 in®

A= zd-145-"2 - 727905

1
|
!
1
|
|
l
|
!
l
l
|
1

]
]
|
|
!
f
: As /2.7
|
|
l

R ITEd T pluss) T 00%
» | yo;//,?(woo)/%—r 2500 (,oog>]
‘l/ . ﬁ ) B , % OK
/goo_f ' /O/Aﬁ '. . V. = /40 A »/ﬁ{/ <3,6/(400(7> =22/ ps,
(ﬂ/caétﬁf §7L/'r’/’é(]/9 Cé;ﬁdc/,;/ F-397, Eg, 4-2¢
(1/;('7/2-:> 6 s.f » )
A, - gﬂfﬂ/rs V:/m; #4 57‘/””/” @y [M/, Solve for Uy
A, BIds 2% /0 = 8544000 -
Wo-L) - TLm 72x ¢ " /75

7, /95 + /do, 2 < 335.2
Vi - Va bd - s3se(rz)(en8¢s) = 527, 700 Jbs

5-¢0



Mason & Hanger Engineering, Inc. File 744¢ O/ Page z/
Lexington, Kentucky Sheet of Sheets
, ‘ Date ?/9537
Project ©-50/ ADCAF//gggzmé’fLocatlon NWS )/ofz]:)n/h; VA Computed By 4

Subject Checked By

COH/L}/ /7/44)}01’74/ g/)c"ar De:/q;n Tor 5ZUDce/o Sepn

Ca/ééé/atz %é 5/4(24{)/ Ca/oacﬂ;/
Width - z4' %/e)c}/ﬁ 52" Azsz-14-k%-E 249 295
As < 7 kil 7% 15Cint = 10.92 0%

| A /0.77 _
P Fd T Tz4@izs) 00723

,
A 7 O/Z S-Cfé/oz
7. 4[/,9 (4000)* + 2500 (,00923)1 - 143.29 per < 22/

Ca/cu/d]/: 5//-/)’)%(/0 6%/946/7;/
(V;-ve) bs S5
A, -

D f4 Ufé’ pé/ # 4 gf/}’r’u/y;
4, o M 2x 4 x .85 < {4000 |
(V-2 ) - Zfs, : 74 < 2 = 23375 ps)

Vo < 23375 +/43.24 = 376.97 ps
Voo thbd = 57699 (24)(¢1.295) - 44¢ 009 Jis

//572/ ﬁdar 6};044'/74\/ of sz”ngp 7 - Lran~
(/F/anqe)/ (M/é!) .
Vo= 527,700 + 44¢,009 = 973,709 /bs

5-¢/



Mason & Hanger Engineering, Inc. File 744( 0/ Page 77

Lexington, Kentucky Sheet of Sheets
» v Date 9 / 9y
. _ /l/ J 5 ¢ 59 7
Project /-50/ ADCAP 4gf/zmc’ slLocation A/ W- %ré/éwn ) }//Z] Computed By 74
Checked By

Subject

COﬁf;/ aagon@/ \</48mr D&’J/a)h J(Or 5’2”/7.%;7 g&zm

\
8
Vs

s

L4320 | 129.47" d49.29" 3
“? 0/ p//fZWcé? /r Jffam(*
Ja(d oF Su 7L [
/ Fror /
4 4-0" _|_ /9-0" : zz%§' 40"
. 727-0"
A i

"V For tu Kaachions, fon cgiees as 278 fong , /00 Deeo B
From CBARCS £ool 3. oul (for 52”%) Vo= [53.5/ /05/'

/‘0r gﬁl w/ole 7 - Heap~ - Vn/fafm LMJ W=9¢x/5% 57
: 14,737 Ib/hn

C&/Gw/dﬁ ﬂ@d}’ /@‘fﬂéfoﬂf @% 0//J’7L)7CE 7Cf0M fdcé‘ Ojﬁ SWDGHL

€4.7/

Vo< #, 737 <( ~40.29) = 953 629 [hs

oK
From Frevious {é&?/‘ /u;%/ = 973,70] > 953 ¢29

.{Acfdr C;}Uar;ﬂ;/ /5 /za/c‘.’%ua/d 7(0r 5/Z”g(94hf\—

5-bZ

\



Mason & Hanger Engineering, Inc. File 74 4 6.0 / Page 23

Lexington, Kentucky Sheet of Sheets
) Date 7 / 3 X
N ag i 5
Subject Checked By

Check Divect Shear C\a/,oac)//i/ for 521’544/0 Beam

228
/V/a& S/M/aﬁorf Shear ) V(,( /4,737 <7 "/ £30,0/3 /AS’

Concrcf@ C’ya?;fy) 1{ < 0.18F U, b A |
 For Flange, Vp =.s8(4700)(72)(21.945)+ j 246,930
For Web ¥, =, 18(4400)(24)(47295) = 93¢, 999 o7

)

s

Tolal Ve = Vet V., = 1746 830 + 934,999
Ve - Z,/§3, 82% > V /¢80, 0/3 0/{.

Ao p/dg&/?@/ .éAFdY’ Stee! W/// be &Uqwz%



Mason & Hanger Engineering, Inc. Fle 744¢ Page 7/ 4

Lexington, Kentucky Sheet of Shests
\ | Date 1098
Project /~-50/ ADCAP / "/ﬂzjml’ﬂé” Location SWS_Yor L/; wn, VA Computed By T
Subject Checked By

Beam Defleclion ﬁna/;/:'/s

Avalyize Sean  Oyer Carley

S e 5 (o
A S
\ . /’://om CHARCS - lgoo/f z, Ou7L gng?
} Ke = 5,3/9,8/ ps! Vo) = 128.37
/ /\/L F;’am SOZVEE‘ /(oafz.ou,f
270 "
A, .032
§ \ /4ﬂ4//v/zé’ gfanﬂ w/7% /‘/;n4m,)m
S _Cross-Seelion - [Delarming

/100

Z ‘ / /ppfa ,or/a7§ Zéﬂgf/) rey wrved
B ' A 7o ﬁrow/@ 5/'/}’\1'/4\/ o

Z
{ \ﬂ 4 From CBALCS /600}3 ‘ ouf_
e \/ | , f ;
40, 90 40| Ke = 3220.37 /o /30.34
270 . From SDLVER: Lok 3;0:47[

A - *05‘4”
o7l D&]C/ecf/bn O)C geam, Ay ?.03Z +.054

08¢ Jrches
Ly Mo For 2 = ’27/;,(@12»\?0’5,(64 - 08¢ OF

5-04



100
110
120
130
140
150
160

Eosf3. jn
CBAFCS ﬁ/o@ram

0,0,0,0,1.17

P501 MAGAZINE - 24" x 52" x 19' ROOF BEAM
0,1,0,0,0,0

350000,1,90,0,0,0,0,0
8735.3,19,8,88.53,116.4,0,0,0,0,0,0
4760,66000,52,2,6,0,0,0
1.91,1.37,1.91,0.75,3.905,2.70,2.635,1.75

)7 7‘7Z /oneg 52" Dec/a Ljeam
/:})iéZQ/ ZFZ?CJA 55;751

Mg = €41.52

Aféf . 3220.37

Yu = 153.51

PR

7
) a ic L



P50

-WIDTH

WIDTH

1 MAGAZINE -

BLAST WALL HEIGHT
BLAST WALL LENGTH
DURATION OF LOAD

FICTITIOUS PEAK PRESSURE

EFFECTIVE IMPULSE

24" x 52" x 19!

19.00 FT

8.00

116.40000 MSEC

88

/€00J£ 3. océf

/%@é 26

CHRAFCSs Oﬂ/[aﬂ‘

ROOF BEAM

FT

.53000 PsI

8735.30 PSI MS

HEIGHT 228.00 IN LENGTH 96.00 IN
DYNAMIC CONCRETE STRENGTH 4760.00
DYNAMIC STEEL STRESS 77220.00
THICKNESS CONCRETE INCHES 52.0000
THICKNESS OF SAND  INCHES .0000
THETA ALLOWABLE DEGREES 2.0000
AREA VERT TOP STEEL/FT 1.9100 COVER 3.9050
AREA VERT BOT STEEL/FT 1.3700 COVER 2.7000
AREA HORIZ TOP STEEL/FT 1.9100 COVER 2.6350
AREA HORIZ BOT STEEL/FT .7500 COVER 1.7500
TYPE 1 CONSTRUCTION
CONCRETE MODULUS PSI 3555611.
RATIO MOD STEEL/CONCRETE 8.16
GROSS MOMENT INERTIA 11717.33
AVE CRACKED MOM INERTIA 2017.50
AVE MOMENT INERTIA 6867.42
AVERAGE PERCENT STEEL .0028
D FACTOR MU=1/6 25116083298.
D FACTOR MU= 0.3 26832807568.
ALLOW SHEAR UNREINFORCED WEB 105.64 PSI 5080.60 LBS/IN
ALLOW SHEAR AT SUPPORT ..753.98 PSI 36262.86 LBS/IN
UNREINFORCED CONCRETE THETA LE 2 DEG
POSITIVE VERTICAL MOMENT 425021.67
NEGATIVE VERTICAL MOMENT 572459.99
POSITIVE HORIZONTAL MOMENT  239640.58
NEGATIVE HORIZONTAL MOMENT  588069.37
FIXED END BEAM
LOCATION YIELD LINE LENGTH .00
LOCATION YIELD LINE HEIGHT 114.00
ULTIMATE LOAD CAPACITY RU 153.5059

SHEAR LOAD AT VERTICAL SUPPORT
SHEAR LOAD AT HORIZONTAL SUPPORT

.00 LB/IN WIDTH

17499.68 LB/IN WIDTH



/jagé 27

SHEAR AT DISTANCE FROM VERTICAL SUPPORT .00 PSI
SHEAR AT DISTANCE FROM HORIZONTAL SUPPORT 210.35 PSI
ALLOWABLE MAX DEFLECTION 3.9876
LOAD MASS FACTOR .7200

MASS CONCRETE ONLY 8411.52

SHEAR CAPACITY (VC) EXCEEDED

ELASTIC LIMIT RE PSI : 132.15
ELASTIC DEFLECTION XE .0381
ULTIMATE RESISTANCE 153.51
PLASTIC DEFLECTION .0689
ULTIMATE RESISTANCE RU 153.51
ELASTIC DEFLECTION LIMIT XE L0471
STIFFNESS KE 3220.37
MASS 8411.520

LOAD 88.530

DURATION 116.400

RESISTANCE 153.506
STIFFNESS 3220.367

GAS PRESSURE .00 DURATION .00
NATURAL PERIOD 10.154629
MAXIMUM DEFLECTION .054228
TIME TO MAXIMUM DEFLECTION 5.219093
DURATION/NATURAL PERIOD 11.462753
LOAD/RESISTANCE .576720
ELASTIC DEFLECTION LIMIT .047667

MAX FRAGMENT SPALL VELOCITY FT/SEC 1.388463



SOLVE ROOF BEAM: ANALYSIS OF 24"
1 1 .1 200
2 2 13868 0.01
1 3220.37 130.34
3 0.0
1 3220.37 -153.51
3 0.0
1 5
0.00 74.50 8.77
0.0
300 0.0
STOP

20

-20

93.30

e
e e .

[= =N el

SOLVEE Fo

X 52" X 19* LONG HEADER BEAM

78.25

ch’ [%a/m/é’nf Mg from
ﬂ.}’@ ram}/ from e‘@‘? /7

y.{@ p/ﬁ AMIC Zaaa//hg )Cfarr\
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SOLVER ﬁﬁm?

/goo)cg. oa7‘_

1ONE DEGREE OF FREEDOM SOLVER INPUT
VERSION 2.2 FEB 1989

PROBLEM DESCRIPTION

SOLVE ROOF BEAM: ANALYSIS OF 24" X 52" X 19' LONG HEADER BEAM

ANALYSIS CONTROL CARD

TYPE OF SOLUTION. ... veveteervoasnsoenns 1
EQ. 0, DEFAULTS TO 1
EQ. 1, NEWMARK-BETA METHOD
EQ. 2, WILSON-THETA METHOD

NUMBER OF LOAD CASES......... ereeseeses 1

TIME STEP.....tteeeececccosccasassoscssns 0.1000

TIME LIMIT......ccc0eveecens e esecssanen 200.0000

NEWMARK*S GAMMA. ......ccveoecsocssoonne 0.0000
EQ. 0.0, DEFAULTS TO 0.5

NEWMARK*S BETA.....ccvcevooracansaccnns 0.0000
EQ. 0.0, DEFAULTS TO 0.25

WILSON*S THETA......coeotenvescassecnssscs 0.0000
EQ. 0.0, DEFAULTS TO 1.4

PRINT OPTION....ceveeeosastsacacncances -1

EQ. 0, DEFAULTS TO 1

EQ. 1, PRINT EVERY STEP

EQ. N, PRINT EVERY N-TH STEP

EQ. -1, PRINT SIGNIFICANT CHANGES

INITIAL CONDITIONS

INITIAL DEFLECTION....cctteeocecenncnns 0.0000
INITIAL VELOCITY. ...t etnrnccccconocson 0.0000
INITIAL ACCELERATION......cceceevneecn. 0.0000

STIFFNESS CONTROL CARD

NUMBER OF STIFFNESSES...:ceeccecenecanns 2
NUMBER OF REBOUND STIFFNESSES.......... 2
MASS . i ieieeeeeansoasnncasssssssconnoonocs 13868.0000
PERCENT OF CRITICAL DAMPING............ 0.0100

INITIAL RESISTANCE-DEFLECTION CURVE

NUMBER £ MODE STIFFNESS RESISTANCE YLD bEFL
FRAC

1 1 0.32204E+04 0.13034E+03 0.00000E+00
1.00

2 3 0.00000E+00 0.00000E+00 0.20000E+02
0.00
REBOUND RESISTANCE-DEFLECTION CURVE

NUMBER MODE STIFFNESS RESISTANCE YLD DEFL
FRAC

3 1 0.32204E+04-0.15351E+03 0.00000E+00

MASS FACT

1.

1.

MASS FACT

1

00

00

.00

DAMP

DAMP

/?Zizi Z(?



1.00
4
0.00
LOAD DATA

LOAD CASE NUMBER
NUMBER OF LOAD POINTS

POINT

U W N

3 0.00000E+00 0.00000E+00-0.20000E+02

0

8
78.
110.
300.

TIME

.0000
.7700

2500
1500
0000

LOAD
.5000
.3000
.3000
.0000
.0000

GENERATED RESISTANCE - DEFLECTION CURVES

NATURAL PERIOD

NUMBER MODE

FRAC

1.00

0.00

1.00

0.00

1

2

3

4

1

3

1

3

0

0.

STIFFNESS RESISTANCE

.........................

YLD DEFL

.32204E+04 0.13034E+03 0.40474E-01
.00000E+00 0.13034E+03 0.20000E+02

.32204E+04-0.15351E+03-0.47668E-01

00000E+00-0.15351E+03-0.20000E+02

1* * * » NEWMARK-BETA SOLUTION * * * * *
LOAD CASE

TIME STEP

* * % * * SOLUTION RESULTS

LOAD

ELAS
74.50
*CHG
84.81
REB
91.22
RLOD
93.30
REB
93.30
RLOD
93.30
REB
93.30
RLOD
93.30
REB
93.30
RLOD

STEP

49

78

143

209

274

339

404

469

535

14.

20

27

33

40.

46

53.

TIME STIF DEFLECTION

.0000
.8091

.8000

3000

.9000
.4000

.9000

4000

.9000

5000

N
\

0.000
0.040
0.054
0.031
0.053
0.032
0.052
0.032
0.052

0.033

70

..............................

* % k *x *x %

VELOCITY

0.0000
0.0091
0.0000
0.0000
-0.0002
0.0002
-0.0001
0.0001
0.0000

0.0002

13.0387

1

.00

MASS FACT

1

.00

.00

.00

.00

/7434 30

DAMP

ACC RESISTANCE

0.0054
-0.0034
-0.0028

0.0026
-0.0025

0.0024
-0.0024

0.0023
-0.0022

0.0021

0.00

130.34

130.38

57.29

128.16

59.50

126.06

61.54

124.08

63.50



93.30
REB
93.30
RLOD
93.30
REB
93.30
RLOD
89.35
REB
73.27
RLOD
51.04
REB
35.24
*CHG
17.86
RLOD
12.72
*CHG
7.35
REB
0.00
*CHG
0.00
RLOD
0.00
*CHG
0.00
REB
0.00
*CHG
0.00
RLOD
0.00
*CHG
0.00
REB
0.00
*CHG
0.00
RLOD
0.00
*CHG
0.00
REB

- 0.00

*CHG
0.00
RLOD
0.00
*CHG
0.00
REB
0.00
*CHG
0.00
RLOD
0.00
*CHG
0.00

600
665
730
796
851
927
981
1041
1058
1677
1111
1144
1177
1209
1242
1275
1307
1340
1372
1405
1437

1470

~1503

1535
1568
1601
1633
1666
1698

1731

60.0000
66.5000
73.0000
79.6000
85.1000
92.7000
98.1000

104..0435

105.8000

107.6362

111.1000

114.3614

117.7000

120.8823

124.2000

127.4032

130.7000

133.9241

137.2000

140.4451

143.7000

146.9660

150.3000

153.4869

156.8000

160.0078

163.3000

166.5288

169.8000

173.0497

0.051

0.033

0.051

0.034

0.043

0.023

0.031

0.013

0.011

0.013

0.018

0.013

0.008

0.013

0.018

0.013

0.008

0.013

0.018

0.013

0.009

0.013

0.018

0.013

0.009

0.013

0.017

0.013

0.009

0.013

.0001
.0001
.0001
.0000
.0001
.0001
.0001
.0025
.0001
.0020
.0000
.0025
.0001
.0024
.0001
.0023
.0001
.0023
.0000
.0022
.0000
.0021
.0001
.0021
.0001
.0020
.0000
.0019
.0000

.0019

-0.0021

0.0020

-0.0020

0.0016

-0.0016

0.0015

-0.0015

0.0013

0.0014

© 0.0005

-0.0012
0.0000
0.0012
0.0000

-0.0011
0.0000
0.0011
0.0000

-0.0011
0.0000
0.0010
0.0000

-0.0010
0.0000
0.0010
0.0000

-0.0009
0.0000
0.0009

0.0000

122.19
65.30
120.44
66.76
95.64
30.00
56.16
-0.01

-6.85

16.87

-16.33

15.83
0.00
-15.35
0.00
14.87
0.00

-14.42

13.96

-12.71

/’566 3/



REB 1763 176.3000 1
0.00

*CHG 1796 179.5706 3
0.00

RLOD 1829 182.9000 3
0.00

*CHG 1861 186.0915 1
0.00

REB 1894 189.4000 1
0.00

*CHG 1927 192.6124 3
0.00

RLOD 1959 195.9000 3
0.00

*CHG 1992 199.1334 1
0.00

*%*x* TIME LIMIT REACHED

MAXIMUM DEFLECTION IN SOLUTION

STEP NUMBER...:cocveoseennoncsos
TIME AT MAXTMUM.....cccoeooennsse
MAXIMUM DEFLECTION.....cc0occese

MINIMUM DEFLECTION IN SOLUTION

SOLUTION TIME LOG

ASSEMBLY .. ¢cvveeocessnoncsscns

SDOF SOLUTION. (LOAD CASE 1)...

TOTAL TIME.....coceoevecocees

.017 0.0000 -0
.013 -0.0018 0
.009 0.0001 0
.013 0.0018 0
.017 -0.0001 -0
.013 -0.0017 0
.010 0.0000 0
.013 0.0017 0
........ 71
........ 7.7000
........ 0.054
........ 1176
........ 117.6000
........ 0.008
.. 0.16

0.16
.. 0.32

10NE DEGREE OF FREEDOM SOLVER INPUT

VERSION 2.2 FEB 1989

PROBLEM DESCRIPTION
STOP

**%x%%x END -SOLVER RUNS *****

5 — 7

.0009

.0000

.0009

.0000

.0008

.0000

.0008

.0000

12.

-11

11.

-11.

32

.00

.93

.00

56

.00

21

.00

ﬁagc 3Z
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Stationary Live Load w in

Slab 1b/ft? for These Flexural
Thickness Strengths of Concrete

(inches) 550 1b 600 1b 650 1b 700 1b
h in2 in? in? in2?
6 868 947 1,026 1,105
7 938 1,023 1,109 1,194
8 1,003 1,094 1,185 1,276 "‘""”"'”’_"‘“’“’F 1\_ ‘
9 1,066 1,160 1,257 1,354 ,
10 1,121 1,223 1,325 1,427 '
11 1,176 1,283 1,390 1,497 //JBB‘ e
12 1,228 1,340 1,452 1,563 (~ L

¢

14 1,326 1,447 1,568 1,689 "
15 1 312
16 1,418 1,547 1,676 1,805
18 1,504 1,661 1,778 1,915

20 1,586 1,730 1,874 2,018

NOTE: Stationary live loads tabulated above are based on a
modulus of subgrade reaction (k) of 100 1b/4in3 Maximum allowable
stationary live loads for other moduli of subgrade reaction will
be computed by multiplying the above-tabulated loads by a constant
factor. Constants for other subgrade moduli are tabulated below.

Modulus of 25 50 100 200 300
Subgrade reaction

Constant facter 0.5 c.7 1.0 1.4 1.7

For other modulus of subgrade reaction values, the constant values
may be found from the expression\ik/loo

S 18
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TM-5-809-12/AFM 88-3, Chap. 15

3-3. Stationary live loads.

Floor slabs on grade should have adequate structural
live loads. Since floor slabs are designed for moving
live loads, the design should be checked for stationary
live loading conditions. Table 3-1 lists values for
maximum stationary live loads on floor slabs. For
very heavy stationary live loads, the floor slab thick-
nesses listed in table 3-1 will control the design. Table
3-1 was prepared using the equation

W = 257.876s —\/ kh
E

where

w = the maximum allowable distributed
stationary live load, pounds per square foot

s = the allowable extreme fiber stress in
tension excluding shrinkage stress and is
assumed to be equal to one-half the normal
28-day concrete flexural strength, pounds
per square inch

(eq 3-1)

k = the modulusof subgrade reaction, pounds
per cubic inch

h = the slab thickness, inches

E = the modulus of elasticity for the slab

(assumed to equal 4.0 x 106 pounds
per square inch)

The above equation may be used to find allowable
loads for combinations of values of s,h,andknotgiven
in table 3-1. Further safety may be obtained by
reducing allowable extreme fiber stress to a smaller
percentage of the concrete flexural strength have
been presented by Grieb and Werner, Waddell, and
Hammitt (see Biblio). The selection of the modulus of
subgrade reaction for use in table 3-1 is discussed in
paragraph 4-2d. The design should be examined for
the possibility of differential settlements which could
result from nonuniform subgrade support. Also,
consideration of the effects of long-term overall settle-
ment for stationary live loads may be necessary for

compressible soils (see TM 5-818-1/AFM 88-3, Chap.
7.
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