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THE LOADING POSITIONS
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FIGURE 3
LOCATION OF STRAIN GAUGES



As previously stated, the model had besen used by M.
Be Do Miller® in the prepavation of his thesis. Sinmee the
writer ie familiar with the difficultics encountered by Mr.
Miller,? he feels vhat they should be mentioned here along
with his owne

The stesl used inm the construction of the model was of
intermediate grade obtained from the Virginia Bridge Company
of Ro

anvke, Virginia, The slab and base plate wers sheared
dimengions gtated in Chapter IX. The columns were

ens loch round bars and cut o gyproxgimate length. The model
bled in the Viegly

a5 burned dovwn dn & leche so tha

2 Pelybvechnie Ingtisube Machine

HWRg asaes

Shop. The colum ends wer
the onds were slightly tepored sod then rounded at the %i@%»
After this opsration, the colummng were oubt to exact lengbhe
The slab plete was placed bottom gide up on a flas table

gnd the osolumng set in position, Lhen the baegs plate was
placed on the columng and clamped into pogltion with the
%ﬁ@ﬁ%ﬁ_@ﬁﬁﬁ geated in the countersinks o prevest novenend
and 0 nusurs correct aligpment while the colwmms were helng
glecbrically butt weldsd to the slasb plate., 4 congdderable

auount of warping was noticed in the plate lumedistely after

gﬁ Hiler, Bugeng L. "Phe Bffect of Floor Slabs on the
Bomenta in ﬁ@iﬁ@ﬁ%a@ Thegls, ?ﬁfﬁiﬁiﬁ Pelytechnic Institute,
Blackgburg, Vieginia. 1952,

&ﬁiﬁiﬁ? Bupene Le Ibid,
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Bince the bage plate was shesved, a glight werpling
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the - duvestization for his ﬁf&%f&‘%w

The boass that wore o bo welded vo the model for the
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DEFLECTIONS IN INCHES.
LOAD OF 5,500 POUNDS AT POSITION (I

FIGURE 4
SHOWING DEFLECTIONS
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| The direction of the maxi

B

- spar deterni

1 gince @ nust make 2

ed by duspectic

o 45° with the alpebraically preater strain

legs the

wn in Pipures 5, 6, 8, and 9. The curves

shown in these [igures were obtalr

Pigures 7 and 10 show the isoclinies for the single

load at 11 and the uniform load respectively. The iso-
linies were obtained first by plovtir g the angl

given in Table 2. The divection of the max

ek

taum prinsipal

le of less than 459 wish the grester

traln & or &+ The direct

sbion of

all the paximun principal stresses wers plotted for all

the gauge locatipns. Since tie minfmum prineipsl stress

is perpendicular to the maximum prineipal stress, its

direction is theon knowns Now mesguring from the positive

i of the 2X% axls in & cowtereclockuise divection to

#

the nearest principal stress, we obtelin the direction of

one of the principal strespes. By constructing curves

through points of oqual angles, the iscclinics as shown

in Pigures 7 and 10 were obtained.



TABLE

‘RECORDED

STRAINS

O

LOAD APPLICATION

AUG | & 2 2820 3819 5817

El €, €, €, € | €, € | € €, €,] € €, €
A 40| 0 -15 60| O -25| 40 30 -25| 130, © 150
B 35 -10/ -i0] 20| -5| -35 10 0, -30| 200 80 85
c 25| 20| o -5 0 -10 10 5 5 75, 160 20
D 20 10 5| 35 15| -15| 30 io| -20|-145| 60| 10
E 20, -15 -18| 45 5| -30| 30| 35 -20{ 75 20 130
F 28| 0 -23| 25 15| -30 fo| 20| . -5| 330 130/ 350
G 20, 20/ © 10 o] -20 5 10 10| I80| 295 235
H 23] 23 -5/ 20| 20 o 25| 15| -10|-180| -70| 145
J 1o -i0| -5| 65| 20| -i0| 20| 35 0 5/ 135/ 70
K | 28 -10/ -10| 40| 30 5 10 10| -5| 255 300| i190
L fof 28| -I15 -5/ -5 0 -5 -5/ -5| 120|/-230| 130
M 20| 28| o 20| 20 o 15| 20| -10|-1860/-240, 85
N 10| -40| -28| 395| 105 -30 70| 55| -30| 140 50| -150
O i150| 65| -28| 195 55| -50| 65| 40| -20| 150] -100/-290
P ioo| 55 -10| 70| 35 -25| 25| 254 -5| 60/-255|-170
Q |-55 -28| -10| -40| -25 -10| -20| 0 | -10| 30 -85 35
Sy 380 730 370 370
Sy -15 -15 -20 360

X -295 -300 -170 ~400

Y -235 -190¢ -1is -235%

X' -80 20 20 105

Y -110 -4 1o -30

X" -210 -1s -85 -170
v’ -195 150 -70 -180

RECORDED STRAINS IN MICRO INCHES PER INCH




TABLE | conT
RECORDED  STRAINS
G, LOAD APPLICATION
UG 6 &16 7 & 15 I UNIFORM
El €| €y €| & €| €y | & &y &y | & | €xv§ €y

A 695 355! 85| 175/ 305 150| 1000 1005 [020| 2165 2140, 2180
B 220 (85 180| 195 240 70 105] 260| 350| 935 1385 1415
G ~95 5| 100 90 -40 15 -125 7| 145 50 562 1000
D |-240 -80 115 -130| -90| 10|~ 165 —-40 80|-1148/ -10| 190
E 730 600 2I5| 55 170 130| 410 200 80| 1470 1495 775
F 130, 255 350 &5 60| 75| 140 -30 105 1040 740 1015
G | <10 -iis/ 130 5| -i05| 10| -80 -156 70| 160 -220 573
H | -200 -155| 05| -45 -90 70| -75| -105 70[-700 -452| 950
J 640| 360 45 10! -70 70| 150 i5) -80| 985| 5i5 35
K 70 -205| 155 10| -100, O 80 -145 -70 ‘59;-195, 180
L -90/-310| 20| -30|-150| -25| -45| -210, -50| -45 1174, _33)
M | -100 -190 25| -I5 -85 25 -28|-120| 35(-333/-692 405
N | 230/ -95/-415| 140 -95/ -140| 55| - 60/-200]| 1235 - 45/-11908
0] i185/-250 -170| 60| -100 -65| 60 -125/-130| 935 -5i12-885
P 50 -240”_-45W7T5_; -95| -20| 20| ~115 }-‘23 352/ -712-348
Q 15 -80| 40| 15| -35 I5 éa; - 35 28| -17/-421| =12
Sy 650 360 235 3425

Sy 380 360 235 3415

X 300 -260 -215 -2830

Y -350 -150 -i10 -2450

X’ 35 920 105 275

Y’ 120 10 0 -45

X" -155 -100 -70 -955

Y* 150 e .78 -930

RECORDED STRAINS IN MICRO INCHES PER INCH



TABLE 2

PRINCIPAL STRESSES & DIRECTIONS

Gy "LOAD APPLICATION

UG 18 21 28 20 3 &9 S&I7
E| MAX. MIN.. & |MAX. MIN, © MAX MIN,] © |MAX. MIN,| ©

A 1.5 =010 |~12° ] 1.63 |-085/—11° | 1.08 |~.45 |- 17" |9.23 |2.77 | 43°
B 1.3 |-0.21 |—23 | 0.32|-0.99| 2.5 0.24 1.1 | 23" | 769 | 3.8 |-19°
C o098 o010 15°|-0.16 |-0.85 35°| 0.29 |-0.45| 22°| 472 -0.44| 38°
D 076 | 043| -5 | 1.4 |-011| 13°| 080 |-0.37]| 14° 263 —4.3 -15°
E 0.65 -0.47 |-23 | 1.51 |-0.44| —1°| 1.43 | 085| 25| 6.48| 2.42| 36°
F | o065|-054 |—2 | o071 |-088| 16°| 0.52 |-0.38 33" |19.44| 9.75 | 43°
G 032 0os | 23" | 0.27 |~071 | 23°| 0.26 | 0.41 |-23°|11.20 | 1070 |~36 |
H |os7|-o13| 25 | 107 021] 23°| 081 |0.008| 12° | 3.18 |-4.63 9° |
J 0.43 |—025 -30 | 3.07| 0.64/—6°| 115 |0.13 | 39°| 4.06|-055 -36° |
K 0.87 |-0.24 _23° .s8 | o015 | 12° | 0.27 |-o08 | 23°|11.53| 7.55 | 33°
L | 065 |-0.90| 33 |-003|-0.25 23°| 0.29 029 | ©0° 1362 -275 | 44’
M | o084|-010| 25 | 1.o7| 0.27| 23°| 0.63 |-035| 23°| 3.84|-705 | 30°
N L6 |-9.0 |-25 [17.5 | 275 |-6°]| 227 |-0.57| 18°| 3.32/~3.75 | 10°
O | 47 o093, 1° |835| 099/-4°|2.07|-007| 10°| 2.1 |-8.04|-3°
P 3.2 | 0.65| 6° | 2.82| 0.03) 8° | 0.98|-0.12| 23° | 3.74 |-7.80 |- 30"
Q |-087-20| 5° |-0.80 -149 | 0° | 028 |-1.0 | -36°| 4.2 |-1.32 | 44°
Sy 4 21.9 N o
S, -0.5 -0.5 -0.6 0.8
X -89 -9.0 -5.1 -12.0
Y -7 -57 -35 -71
X' -8 0.6 0.6 3.2
Y/ -3.3 -2 0.3 -0.9
X" -6.3 -5.0 -2.8 -5.1
Y -5.9 -4.5 -2.1 -5.4

PRINCIPAL STRESSES IN THOUSANDS OF POUNDS PER SQUARE INCH



PRINCIPAL STRESSES & DIRECTIONS

TABLE 2 conT.

GA LOAD APPLICATION v

UG 6 &l16 7815 - UNIFORM
E |MAX. [MIN. | & [MAX |[MIN.| 8 MAX. | MIN.| @ |MAX. MIN. | ©
A 238 9.9|—1°]10.32] 37| 42°| 43.4| 432 13°| 93.8| 92.3| 34°
B 92| 8o|l-17°| 857 | 2.9 | 29°| 2.8 6.9 |- 7°| 578 432 |21
C 23| -2.6/-1°" | a6/| 0 |-34°| 36 | -27 1°| 334 | 04 |-2°
D |_i41|-402 3° | 285|-37 | 16°|099 -47 |-1(°|27.9 |-258| 1°
E 269|136 | 13° | 5.93] 2.1 |-32°[143 | 6.5 -9° |[60.0 |36.5 | 24°
F 129 | 78 |-4°| 404 | 3.0 |-38°| 88 .5 -42°[507 374 |-44°
G 58 -3.5 | 23°| 296|-2.2 | 44°| 38 -43 | 31°| 30.0|1.43 | 35°
H 4.4|-625 18° | 318 |- 2.1 30°| 2.7 |31 | 27°| 285|179 19°
J 21.6 79 1° | 428|-088| 37°| 52 |-09 5° (| 333 110 e
K 142 |-2.64| 41°| 259 |-2.2 | 43°| 4.1 |-3.6 -32°|30.7| 2.1 |-35"
L 77 -8.02| 39°| 142 |-4.| 44°| 1.7 |-5.7 -45°| 242 -27.9  45°
M | s98-5.4 33°| 236 -1.94| 38°| 33 |-2.7| 37°| 20.5/-17.3| 30°
N 55 -10.3 -1°| 395| 395(-17°|011 |-62 | 3°| 289 -272-1°
0 6.8 -7.0 -28°| 252 -2.86|/-28" 1.7 -4.5 -22°| 254-23.2|-15°
P 5.8 |-56 |-40"| 1.93 |-2.36|-40°| 2.5 |-2.9 |-39°| 85 |-18.1 |-32°
Q 38 |-121 | 42°| 351 |-351| 45°| 2.6 {-0.33[-45°| 86 /-10.0| 45°
S,r 19.5 0.8 7.1 102.8

S, 1.4 10.8 7.1 102.5

X - 9.0 - 7.8 - 6.5 -849

Y -10.5 -4.5 -3.3 -73.5

X 1 2.7 3.2 8.9

Y’ 3.6 -0.3 0 -1. 4

X" -a.7 ~3.0 —2.1 -28.7

Y" - 4.5 -3.3 -2.3 ~27.9

PRINCIPAL STRESSES

IN THOUSANDS OF POUﬂDS PER SQUARE INCH










FIGURE 7

SINGLE LOAD AT |1
CURVES OF ISOCLINICS









FIGURE |0
UNIFORM LOAD
CURVES OF ISOCLINICS
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