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FRITZ ENCINEERING LADORATORY
Lehigh University

5 Decembaer 1952
File 205C

To: DMembers, Lehigh Project Subcorrlttee

ro: Phase II of Welded Connection Study

Gentlemen:

The astached proposal on further cornér comnection
tests bas been promised for some time and is now furnished
to you for your criticism andvsuggestionso Funds are avalle=
able for these tests and for some additional studies that
are belng lncorporated in a separate proposal not yet com=
pleted. | | | - |
" We trust you will be able to give this proposal your

attention in advance of the coming Commlttes mesting in
-order that we may reach a final decision on the matter at

that time.

Sincerely yours,

LSBséw _ . L. S. Beedle

V A Dire
- ec: Dr., Jonathan Jones SSistant irector
' Mr. F. H. Frankland :
Mr. William Spraragen



Wolded Continuous Frames and Their Components
' A Proponsal fox
CORNER CONNECTIOIT TESTS
Phase IIs
THE INFLUENCE OF SIZE OF MEMBER

December 3, 1952

Beckground: In proeviously reported work done at Lehigh Unlversity (1)_

a number of welded lmee frames or conngctions have been testod.
 These tests invostigated as the primary_variable<the7type of conw
nection with most of the knees joiningls inch desp beams.

A brief surveyvbf additi§n31 research considered necessary was
pr@sénted in Progress Report M (2) and was discussed at tﬁs project
committee meeting which followad. Onebof.the,suggested studies con=
cerned the influence of size of membser on atrengﬁh, stiffness; and
rotation capacity. At that time, there was a general'agreement oriong
members of the corrdttee that_such a sbudy could be carried out.

It is sugaested that the type 8B lmoe (commeetion "L%) be ree=
peated for a range of slzes, maintaining the proportions és nearly

constant as Hossible.

I @ O D CTR P 9 KT L2

(1) Progress Report No. 4, "Connections for Waldéd Continuous Portal
Frames" by Topractsoglou, Beédle, and Johnston, V/elding Journal,

July & August 19513 November 1952. |

(2) "Summary Report on Welded Contintious Frameé and Their Components",
by Project starfs Progress Report !, Fritz Engineering Laboratory

Report No. 205«13,'September 17, 1961, ppo. 5 = 8.
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Object: Thé object, then, of thls second phase of the corner con=
nectibn study is to examine the effect of size on the strengtho~

stiffness and rototion capaclty of Type SB straight knees.

Program of Tests: A. Sections to be tested.

It 1s proposed to test 3 geometrically simi=

lar sectlions all using the same Type OB connection. These sections

would be the following: -
' ' 14 WF 30

18 WF. 55

24 WF 94 | ,

The properties of these sections are shown in Table 1. A fourth
goometrically similar section, 214WF 73, 1s also 1isted'1n the table
and would be included if results of the three tests indicate a need
for such an oexporiment. Also indicated are the average scale facé
tors? )ﬁ » ‘mnd.the 14 WF 30 member being used as the basis for
comparison. The table also shows tho properties of the 8 B 13 shaps
and 1ts scale factor compared with the 14 WF 30 shape. Using the
lafter shape, it 1s possible to obtaln better geometrical similarity
with the larger soctions. The length of moment arm‘shown in Table 1
18 the length required to provide a ratio of axlal stress to bending
stress of about 10% whén the conhectionvis'loaded as an equal leg 45%
frams. The four sections mentloned above, together with the 8 B 13
shape, ars sketched in Fig. 1. | B |

Table 1. '

Properties: | 8B13  14WF30  18WF55 21WF73  24UF94
Scale factor, A - 0.66 1,00 1.37 1.58 - 1.80

Area, A (sq.in) 3.83 8481 16019  21.46  27.63

Depth, d (in) 8.00  13.86 18.12  21.24  24.29

Flange width, b (in) 4.00 - 6.73 753 8430 9,06

Flange thickness, t  (in) 0.254  0.383 0.630 0,740 0,872
Web thickness, W ~ (1n) 0.230 0,270 0.390  0.455  0.516
Section modulus, S . (ind) 9.88 41.8 98,2  150.7  220.9

Length of leg, L ~ (in)'30 55 70 . 81 02
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B, Typo of Connection

- The connoections to be tested will be essentiully the same as
connsetion "L" (Type 8B) reported in Progress Report 4. . This type
was chbsen because 1t exhibited satisfactory strength end rotation
characteristics in the previous test program 1h which an 8 B 13 size
of member was used. The connsction is shown in Fig. 2.

Each commection would be fabricated with an end plate over the
'end'of the beam and extending doﬁﬁ to the column. A diagonal stiffe-
ener wouid_ba'provided equal in width and thiclmess to the beam
flanges, and a half depth vertical stiffener acting as a continuation
of the inside vertical flange of the column would be used.

All the sections proposed have boen checked sgainst buckling of
the flanges in the elastic rangs, shear bueckling of the web in the
elastic rangs, and a theoretical check made also indicates that a
reasonable amount of rotation in the plastiec range may be éxpected‘
before plastic buckling of the flango. By use of the equatlons in
Progress Report 4 it has been determined that the diagonal stiffener
provided in the above design i1s sufficient to pfotect thelconnectian

agalnst undesirsble shear deformation.

- Test Procoduro:

Ao Loading: Each spscimen would be tesfed in the 800,000 1bq
screw=type machine in a manner similar to the test on the original
test "L". Lateral support would be provided at the reentrant core
" ners by means of pairs of flexible bars anchored to the testing
machine columns. In the case of the 1argest connection, it might
be necessar& to attach A-frames or éxtended beams to the machine

columns in order ko support the knee 1étera11yo The lateral forcé
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in the flex bars would be measured by mcans of SR=4 gages. The
mothod of tost 1s sketehed in Fige 3e

Be _Heasurmjentsz The following ricasurements would be talten

and arse sinilar to obsservations made in the earliler tests.

Deflection would be measured by means‘of one disl gage

referenced o tho two énds,of tho legse

Change in length of the moment erm would be me&sured in

order to.éompute the correct moments ab each load position.

Lateral and local buckling would be detected at sritical

points by dial gages as was done in the previous tests.

Relative rotations would be measured by msans of rotation

indicators developed for tho frams tosts reported in Progress Rew.
port 7 "Welded Portal Frames Tested to Collapse'. Thesé measure -
ments would be made just outside the joint betwesn beam and column
as previously, and snother set of readings would be taken on the
girder log to colloet more 1 = ﬁ data in the inelastic rangs.

Strain lieasurements would be nade at a few locations by

means of SR=£¢ gages as'a check on the porformance of the tests in
- the elastic'rarige° It is propoéed to use about thirty SR=4 gages
:on thé largest specimen to.maké measurements in the web of the
knee and the kncee flangss and stiffoners in order to verify ox
refute thooretical analyses available for the study of ths |
problem. (1) ‘ |

Whitewash would be used to reveal flaking of mill scale
Aat the yleld point. | |
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In addlition to providing a means of investigating the sizo
effect on connections, these tests would alse constitute part of
a later sorios for checking the theorotical reqﬁirements for
ad@itional web stiffening to prevent shear failure. According to

(1) all the cone |

the expressions developed in Progress Repoét 4,
nections In this first series of tests are well-within the safe

range insofar as web stiffening is concerned.

GCD:s aw : George C. Driscoll, Jre
3 ’ Ass't. Engineer of Tests

Pe W Schutz, JP, 7
Research Assistant Prolfessor
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Figure 2, Detaills of Connection
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Filgure 3
_Sketeh of Test Setup
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