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DESIGN OF SINGLE-PLATE FRAMING CONNECTIONS 

by A. Astaneh-Asl, X.M. McMullin and S.M. Call 

ABSTRACT 

The main objective of the study was to develop a procedure 

for design of steel single plate framing connections. The new 

design procedure that is developed and presented in the paper is 

based on actual inelastic behavior of connection under realistic 

load and deformation conditions. The major difference between 

the proposed methods and currently available methods is in 

consideration of shear effects which is done realistically in the 

proposed methods. 

The study consisted of developing design procedures and 

verifying them by a limited number of experiments. Three full

scale tests were performed to determine the behavior of single

plate framing connections when subjected to loading requirements 

accurately representing the actual behavior of a steel structure . 

A combination of moment, shear and rotation was applied to each 

connection. This combination reproduces the behavior of a pin 

connected steel beam as it forms a plastic hinge at midspan. 

A review of past research is presented along with an 

analysis of testing procedures used in the past. A computer 

program estimating the behavior of steel beams is also reviewed. 

This computer analysis allows for the creation of a testing 

procedure which determines the true strength of a single-plate 

connection. 

Graphs showing the relationships between various parameters 

were plotted and analyzed. Failure modes for these connections 

were identified and methods to predict the strength capacity of a 

connection were developed. A design procedure that will allow 

for the determination of plate, weld and bolt geometry was 

developed. Several examples of this design procedure are 

presented to show its application. 

ii 
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NOTATION 

Nominal cross section area of one bolt, in2 . 

Gross area, in2 

Net area, in2 

Effective net area of plate in shear, in2 . 

Gross area of plate in shear, in2 • 

width of plate 

Coefficient in the AISC Manual Tables X and XIX 

Coefficient in the AISC Manual, Table XIX 

Size of fillet welds, in. 

Number of sixteenth of an inch in fillet weld size. 

DL Dead load 

E 

LL 

N 

Modulus of elasticity of steel=29,OOO ksi. 

Specified minimum tensile strength of steel, ksi 

Allowable shear stress for bolts, ksi. 

Allowable shear stress for plate in yielding= O.40Fy ' 

Allowable ultimate shear strength= O.30Fu ' ksi. 

Specified minimum yield stress of steel, ksi 

Length of span, in . 

Length of plate, in. 

Live load 

Ultimate moment defined as Mp(Fu/Fy}, k-in. 

Yield moment of beam cross section, k-in . 

Number of bolts. 

viii 
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Ralw 

Rblt 

Rbrg 

Rnse 

Ro 

Rwld 

Ry 

Ryy 

Reaction of the beam due to service load, kips. 

Allowable shear capacity, kips. 

Allowable shear capacity due to bole failure, kips. 

Allowable shear capacity due to bearing, kips. 

Allowable shear strength of effective net area, kips. 

Allowable shear yield strength of plate, kips. 

Allowable shear capacity due to weld failure, kips. 

Reaction corresponding to plastic collapse of beam, kips. 

Reaction corresponding to midspan yield moment, kips 

Sx section Modulus, in3 

Vy Shear yield capacity of the plate, kips 

W width of plate, in. 

Zx Plastic section modulus, in3 

a Coefficient in the AISC Manual, Table XIX 

a Distance between bolt line and weld line, in. 

d Depth of beam, in. 

db Diameter of bolts, in. 

e Eccentricity of point of inflection from the support 

eb Eccentricity of beam reaction from bolt line, in. 

ecoll Eccentricity of point of inflection at collapse load 

eeff Von Mises' effective strain 

efixed Eccentricity of point of inflection for fixed beam. 

~ Eccentricity of beam reaction from weld line, in. 

el First principal strain 
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I CHAPTER ONE 

l INTRODUCTION 

I 1.1 Background 

• 
I Single plate framing connections have gained considerable 

popularity in recent years due to their ease of fabrication and 

J erection. Figure 1.1 shows six common shear connect ions used in 

I 
steel structures. Type (b) in the figure is a single plate shear 

connection which was the subject of thi s investigat ion. Single .. plate framing connections consist of a plate welded to the 

support and bolted to the beam as shown in Figure 1.2. This 

I study is concerned with the strength and rotational ductility of 

1 
these connections. Based on experimental and analytical studies, 

a new design procedure is developed and presented. The main 

I 
concept used in developing the design procedure is to utilize 

inelastic behavior of the connection and its components to 

l develop sufficient flexibility and ductility. The information 

presented in this report applies only to connections with seven 

I or less bolts. Figure 1.3 shows typical applications of single 

• 
I 

plate connections where the supporting member is a column, a beam 

or a reinforced concrete wall . 

.I Single plate framing connections are normally categorized as 

shear connections and are designed to transfer the end shear 

I 
4 
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reaction of a beam to a supporting member. Like any shear 

connection, these connections should be designed to satisfy dual 

criteria of strength and ductility. The connection must have 

sufficient strength to transfer the end shear reaction and should 

have enough rotational ductility to accommodate the end rotation 

demand of the beam. The experimental studies of single plate 

framing connections reported herein as well as tests of tee 

framing connections (3), where the tee stem acts as a single 

plate, resulted in identifying l i mit states and stiffness 

characteristics of these connections. The tests indicated that 

due to shear yielding of the gross area of plate, stiffness of 

the plate is decreased. In fact, when the connect i on approaches 

ultimate capacity, extensive shear yielding takes place causing 

significant loss of elastic stiffness of the connection • 

Consequently, the end moments of the beam are released to midspan 

and the beam approaches the conditions that are assumed for a 

simply supported beam. 

The current method of designing single plate framing 

connections is based on information obtained from studying moment 

rotation behavior of connections (18,19 ). However, since shear 

forces are the most significant forces in shear connections, any 

attempt to estimate realistic strength of shea~ connections 

should include shear forces and shear effects. In addition, 

since relatively large rotations develop in shear connections, 

the effect of rotations should be included in establishing the 

shear strength of a connection. In this study single plate 

connections were subjected to shear forces and rotations which 

realistically would occur in an actual structures ~ ~ ~ ~ 

2 
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I 
... loaded uniformly until g plastic mechanism forms . 

The investigation reported here was conducted to obtain more .. informatio n on actual behavior of single p l ate framing 

connections and to verify, experimentally, a new design procedure 

I proposed in this report. The experimental phase of the study , consisted of conducting three full scale tests of single plate 

beam column assemblages. 

I The design procedures developed and presented are based on 

• the actual behavior and limit states of the single plate framing 

I connections that were tested. The main emphasis of this research 

J 
was on studying the shear strength and rotational ductility of 

the connections. 

I In order to test connections under more realistic 

conditions, a special test set-up (1,2,3,14) was used that .. permitted application of any combination of shear and rotation. 

I 
To establish a realistic shear-rotation relationship to be 

applied to the connections, the results of a previous analytical , study (1,2) were used. In that study, a computer program 

analyzed a large number of beams. The beams were loaded up to 

I formation of plastic collapse mechanism, and their end shear and 

\ 
corresponding rotation were monitored and recorded. Then the 

established shear-rotation relationship was simulated in the 

I • 
laboratory and single plate framing connections were subjected to 

established shear-rotation combinations until failure occurred . 

I Test results were recorded, processed and analyzed and design 

recommendations were formulated. 

J 
I 
4 
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1.2 Literature Review 

Past research for single-plate framing connections provided 

a guideline for developing the testing procedures used in this 

experimental program. Richard White (21) performed tests on 2, 3 

and 4 bolt single plate framing connections. This testing used a 

cantilever beam test set-up to subject connections to rotations 

of about 0 . 06 radians with very small shear present. In 

addition, a direct shear test set-up was used later to subject 

each specimen to large shear and very small rotation. More 

information on test procedures and set-ups is provided in section 

2.4 of this report. White noted that nearly all of the 

rotational flexibility of the connection came from bearing 

deformation around the bolt holes in either the plate or the web. 

His experiments showed plate tearing as the dominant failure 

mode . 

David Nethercot (15) summarized other research in his 

discussion of steel connections. He lists work done by McCormick 

(13) in suggesting that a bi-linear model be used for moment-

rotation curves . Mansell and Pham (12,17) observed the initial 

slip that can occur between the beam web and the plate. 

other shear connections have been tested in the past and 

these projects show similar behavior to single-plate connections. 

Samuel Lipson (11) tested several single-angle welded-bolted 

specimens where he showed the advantages of a combined shear-

rotation load application. This loading sequence allowed for a 

more accurate representation of the actual conditions that a 

connection would be subjected to dur i ng the life of the 

structure. This testing procedure was expanded and applied to 

4 
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V1 tee framing connections by Astaneh and Nader (3) and later to 

double-angle connections by McMullin and Astaneh (14). Their 

tI research showed that as load increases, the point of inflection 

in the beam, connected with a tee or double-angle shear 

I connections, moves rapidly toward the support thus decreasing , eccentricity of the reaction from the support. 

Ralph Richard et al. (19) have conducted studies on 

I 
• 

rotational stiffness of single plate connections and have 

developed an analytical model to predict the moment-rotation 

I curve. The model is based on a vertical . rigid bar supported by 

J 
horizontal springs. The effect of shear is not included in the 

model. This model develops a non-linear relationsh.ip similar to 

I the ideas proposed by McCormick (13). The Richard's model was 

shown to accurately predict the results of both the cantilever .- and the single span beam tests when significant shear is not 

present and connection is loaded up to the point of initial 

I yielding of the beam's midspan section, (reaching My). 

1 
Richard (19) identifies four sources for the rotational 

flexibility in the single-plate connection. First is shear 

I deformation of the bolt. Second is distortion of the bolt hole 

l 
in either the plate or beam web. Third is out of plane bending 

of the supporting member and fourth is bolt slippage. 

• • 
Patrick et al. (16) conducted experimental studies of single 

plate connections under a combination o f shear and rotation. A 

I total of four specimens were tested . In these tests, the 

connections were allowed to rotate to a maximum rotation of 0.01 

I radians during the test. This rotation simUlates the response of 

I 
a simply supported beam, with low Lid ratio, loaded until the 

5 .. 
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midspan moment initiates yielding (My). The connections that 

were tested were part of the standardized connections used by the 

Australian steel industry (8,9). Two types of single plate 

connections were studied in the program. The first had a single 

vertical row of bolts (similar to the connections tested in this 

project), and these connections always failed by shearing of the 

bolts. The second series of tests were for connections with two 

vertical rows of bolts. This series always failed by shearing 

the plate at the edge of the bolt holes. This fracture was the 

final mode of failure but never occurred until after the gross 

area of the plate had shown significant yielding. 

The literature review indicated that different methods have 

been developed for the design of single-plate framing 

connections. Ralph Richard's design method (18,24) is currently 

being used to design most single plate framing connections in the 

United states. Australian steel designers have tables that 

provide allowable shear capacity of their standardized 

connections (8,9). 

1.3 Scope ot the Research 

The main objective of this study was to develop design 

procedures for single plate connections. The specific objectives 

were: 

1. Develop design methods to determine the plate geometry 

required to resist a given shear force. 

2. Provide methods for design of bolts and welds. 

J. Obtain experimental data on the realistic behavior and 

shear strength of the single plate connections. 

6 
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4. Provide methods that can be used to calculate the 

capacity of a given single plate connection. 
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.. CHAPTER TWO 

I EXPERIMENTAL PROGRAM , 
2.1 General 

I In the experimental phase, three full scale beam-to-column 

• assemblages were tested. The experiments consisted of subjecting 

I the test specimens to a combination of shear forces and rotations 

, that would occur at the supports of a realistic simply supported 

beam. The following sections explain parameters of study, test 

I specimens, loading history and test procedures. Test results are 

given in Chapter Three . .. 
I 

2.2 Parameters ot study 

The main parameters affecting the behavior of single plate , framing connections are: 

a. Plate geometry and material 

I b. Number, size, type, and installation requirements of 

~ 
bolts. 

c. Bolt hole geometry and method of fabrication (drilled or 

I 
• 

punched) . 

d. Weld size, type of electrode used and method of welding . 

I e. Type of loading and its application. 

f. Behavior of connected beam as well as supporting element. 

J Currently two approaches are followed in developing design 

I 
procedures. One approach, which is purely empirical, is to 

8 .. 
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<.0 conduct a number of experiments and use numerical techniques to 

fit appropriate empirical design equations to test results. This 

approach almost entirely relies on test results thus a large 

number of tests are required if reliable design rules are to be 

developed . The second approach, which is followed in this study, 

is to develop design rules based on physical theory models which 

relies on basic theories and fundamental concepts of mechanics of 

material . In this approach experiments are conducted to verify 

the basic assumptions and to establish failure modes and the 

experimental data is not used extensively to develop empirical 

equations. 

In experimental phase of this investigation, to vary all 

parameters over their possible range and consider all possible 

combinations would require a very large number of tests to be 

conducted which was not practical and necessary. Instead, an 

experimental program was designed which provided information on 

the behavior of the most common types of connections with 

parameters chosen to represent the most severe conditions. 

Plate material was selected to be A36. Since the design 

concept developed in this report makes use of inelasticity in the 

connection, a low yield steel was used for the plate to 

facilitate early yielding and release of rotational stiffness. 

According to the steel fabricators who were consulted, it 

appears that single plate connections with 2 to 7 bolts 

constitute more than 90% of all single plate connections used; 

therefore, connections with 3, 5 and 7 bolts were selected for 

testing. The bolts were 3/4" diameter A325 with threads included 

in the shear plane. A large volume of past research on bolts has 

9 
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been done using 3/4" diameter A325 bolts. Therefore, using this 

type of bolt enabled a comparison of the bolt limit states in 

these experiments with the past results. The bolt length was 1.75 

inches. The bolts were tightened using the turn-of-the-nut method 

a ccording to the requirements as specified in the AISC Manual 

(22). The bolt holes were punched to represent the most severe 

case of fabrication. 

Welds were fillet welds with 1/4" leg size. Welds were done 

by Gas Metal Arc Welding (GMAW) with wires equivalent to E70XX 

electrodes. 

The loads were applied such that the actual shear, rotation 

and moment combination in the connection was properly simulated. 

More data on loading is given in sections 2.4 and 2.5. 

2.3 Test Specimens 

Test specimens are shown in Figures 2.1, 2.2 and 2.3. A 

typical test specimen consisted of a wide flange beam connected 

to a column with a single plate framing connection. Properties 

of the specimens are given in Table 2.1. The single plates used 

as test specimens were fabricated by a major steel fabricator and 

sent to the University of California. The plates then were 

fillet welded to the columns in the laboratory. 

In all specimens 3/4 inch diameter A325-N bolts were used. 

The bolt holes in all specimens were standard round hole with a 

nominal diameter of 13/16 inch. The holes were punched in the 

fabricator's shop. The bolt spacing for all specimens was 3 

inches center-to-center of the bolts. The edge distance of the 

bolts for all specimens was 1.50 inches from the top and bottom. 

10 
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AISC Specifications (22,23). 

t Welds connecting single plates to the column in all 

I 
specimens were done using the GMAW procedure resulting in a 

nominal strength of 70 ksi for welds. The weld size was 1/4 inch 

l for all specimens. 

The column used was a WlOx77. This column section was 

I selected to ensure that the column remained elastic during 

• experiments and did not influence the behavior of the connection 

I as a major parameter of the study. 

J 
The beams used were W24x84 for the 7 bolt and W18x55 for the 

5 bolt and 3 bolt connections. To prevent web buckling of the 

I beam under the load, stiffeners were added along the line of 

application of concentrated loads. Lateral braces were provided 

tI at the end of the beam to prevent instability in out-of-plane 

I 
direction. 

, 2.4 Test set-up 

In a shear connection, such as a single plate, the main load 

II is shear accompanied by a relatively small moment. In addition, 

--
a rotation is developed in the connection area that usually 

causes significant inelasticity in some connection elements. 

I • 
Therefore, even an experimental stUdy of the behavior of flexible 

connections through testing is a complex task . 

I To perform a realistic test of a connection, the actual 

J 
shear, moment and rotation values of a loaded beam must be 

simulated as closely as possible during the experiments. 

I Researchers have used different test set-up to perform 

It 11 
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experiments and to study behavior of shear connections. A brief 

summary of these test set-ups follows. In most cases discussed 

here, test specimens consisted of a beam connected to a stub 

column using single plate shear connection. 

One common test set-up used in studying shear connections in 

the past (10,19,21) is shown in Figure 2.4 and is usually 

referred to as cantilever beam test set-up. In this method, a 

load is applied at the tip of the beam. This test set-up can 

provide information on moment-rotation characteristics of the 

connection, but it fails to accurately measure the realistic 

shear strength. In this case, due to high flexibility of 

connection, upon application of very small shear, unrealistically 

large rotations take place and the connection fails in bending. 

The results of the cantilever test specimen can only be used as a 

measure of bending stiffness, bending strength and rotational 

ductility of the connection. since large shear forces cannot be 

applied to the connection being tested, its shear strength cannot 

be measured. 

Other researchers (20,21) have used the direct shear test 

set-up shown in Figure 2.5. The load is usually applied at a 

point close to the connection to generate large shear forces in 

the connection. As a result, small bending moments are 

generated in the beam. Therefore, the rotations experienced by 

the connection during the tests will be unrealistically smaller 

than the rotation in an actual beam in a buildings. 

Consequently, since the realistic rotations are not imposed on 

the connection under investigation, the measured shear strength 

at the best is an upper bound of strength and not the actual 

12 
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Another test set-up used by researchers (11,16) to study 

t 
strength of shear connections is shown in Figure 2.6. In this 

set-up shear force is appl ied to the beam along with some 

I rotation. However, the shear-rotation relationships that were 

.. used are much smaller than the actual shear-rotation relationship 

that a shear connection would experience. In both research 

I 
• 

projects, (11,16), the maximum connection rotation was less than 

or equal to rotations that a typical beam will experience during 

I elastic range of behavior. As a result, the connection is tested 

under conditions that do not include the beam's post yielding 

J rotations. It is established (2) that end rotations of the beams 

I 
and the resulting rotation demand on the connection accelerates 

after beam passes yield point. 

tI To perform more realistic tests and to simulate combined 

effects of shear, moment and rotation in a shear connection, one 

I can fabricate an actual beam specimen with end connections, load , until failure occurs and study the behavior of connec tions during 

the testing. In this case the cost of fabricating and testing 

I 
the specimens would be prohibitively high. 

To conduct realistic tests of flexible connections, the test 

-- set-up shown in Figure 2.7 was developed by Astaneh (1,2) and was 

used in this proj ect to test single plate framing connections . 

. ' The main components of the test set-up are a beam, a short 

I 
column, two actuators, and support blocks. Actuator 5, which is 

close to the support, is force controlled and provides the bulk 

tI of the shear force in the connection. Actuator R, which is 

displacement controlled, provides and controls the beam rotation. 

I 
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Figure 2.8 shows the shear-rotation history that was 

developed in the connections using the above mentioned test set-

f 
ups and methods. Also shown in the figure is the actual shear-

rotation relationship that will develop at the end connections of 

I a simply supported uniformly loaded beam. , 
2 . 5 Loading Hi s tory 

I 
To establish shear-rotation history to be applied to test 

specimens, Astaneh (1) developed and used a computer program 

• 
I which simulates loading of a beam supported by flexible 

connections until the beam collapses. During simulated loading, , end shear and rotations are measured. Samples of the results are 

I 
given in Reference 3. 

The computer program was used to analyze all cross sections .. from W16 to W33 that are listed in the AISC Manuals (8,9). In 

the analysis spans of 10, 30, and 50 feet were considered for all 

I beams. These analytical studies indicated that end shear vs. end 

t 
rotation for these beams and spans are very stable and vary 

slightly with change of shape factor f , where f is equal to 

I Figure 2.9 shows two curves representing the shear-

rotation values for two extreme cases: a shallow beam with 

1 large span and a deep beam with small span. For other cases, the 

curves fell between the two curves. The material considered was 

I A36 steel. The shear rotation curve that was selected and used in 

• 
I 

testing corresponds to a beam span to depth ratio (Lid) of about 

25 for beams with 36 ksi yield strength. This would also compare 

J with an Lid ratio of 18 for beams with 50 ksi yield strength. In 

actual structures the ratio rarely exceeds 25. 

I 
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As the curves in Figure 2.9 indicate, the shear-rotation 

relationship follows an elastic path until yielding starts at .. midspan of the beam. At this point, the rate of increase of 

I 
rotation increases rapidly, causing large rotations for 

relatively small load increases. In developing the curves in 

-- Figure 2.9, the material was assumed to be elastic-perfectly-

plastic. However, more realistic curves are expected to exhibit 

I strain hardening effects as shown in Figure 2.9 with dotted 

• lines. 

I The loading history that was selected to be applied to test 

~ 
specimens, is shown in Figure 2.10. Also shown in the figure, are 

two dotted curves representing two extreme cases of shear-

I rotation demands as discussed above. 

Segment AB on the loading curve corresponds to the elastic 

• behavior of the beam. At point B, the midspan cross section of 

I 
the beam reaches My and first fiber at midspan of the beam 

yields. Segment BC on the plot represents the region of , inelastic behavior of the beam where the midspan cross sections 

are experiencing yielding in some fibers but other fibers are 

I still elastic. Point C represents reaching Mp at midspan of the 

--
beam when a plastic hinge theoretically has formed. Segment CO 

represents strain hardening in the beam. Point 0 corresponds to 

I the ultimate moment capacity at midspan of the beam while end 

• rotations have reached 0.10 radians. 

I To establish the curve for each test, coupon tests of the 

J 
plate material were conducted prior to testing to obtain the 

yield point and ultimate strength of the plate. The results of 

I these coupon tests are in Appendix B. Yield capacity of each 
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plate was calculated using actual plate dimensions and material 

properties. The yield capacity was denoted Ry to represent 

reaction corresponding to plastic collapse of the beam when 

midspan moment reaches ~. The end reaction of the beam when 

midspan moment reaches My was denoted by Ryy and was calculated 

by dividing Ry by an assumed shape factor of 1.12. The ultimate 

moment capacity was calculated by multiplying plastic section 

modulus by ultimate strength of material. The rotations used to 

establish load path were 0.02 radians for point Band 0.03 

radians for point C. The coordinates of point D were selected 

such that if loading continues, when rotation reaches 0.10 

radian, the moment at midspan would reach a value of Mu defined 

as ~Fu/Fy. The values were selected based on analytical studies 

of shear-rotation behavior of the beams as reported (2) • 

2.6 Instrumentation 

The instrumentation used in this series of tests is shown in 

Figure 2.11. The instrumentation consisted of six Linear 

Variable Displacement Transducers (LVDT), three Tempasonic 

transducers and four Linear Potentiometers. Four LVDT' s were 

used to measure displacements of top and bottom flanges to be 

used in calculation of rotation. Two LVDT's were attached to the 

plate to measure rotation of plate. 

Three linear potentiometers were used to measure 

displacements of the beam. One linear potentiometer was used to 

measure shear deformation of the single plate while another 

linear potentiometer was used to measure vertical displacement of 

the beam end at the connection. The difference between these two 
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"oj measurements was considered to be shear deformation due to slip, 

hole and bolt deformations. 

Actuator R, in Figure 2.11, was controlled by displacement 

and was used to control rotation at the connection and actuator 

S was force controlled and was used to control shear. The data 

acquisition system for the experiments consisted of an IBM-PC 

based system with capability of real-time recording and process

ing. Another IBM-PC was connected to the first PC and was used 

to plot shear vs. rotation to enable test conductors to monitor 

and follow shear-rotation history during the tests. The 

equipment is shown in Figure 2.7. In addition to quantitative 

data, slides and photographs were taken to record qualitative 

aspects of the research. 

2.7 Test Procedures 

The following steps were taken in conducting each test: 

1. The specimen was prepared for testing by welding the single 

plate to the column flange. 

2. The specimen was assembled by bolting the beam to the 

single plate. Bolts were tightened to the specified 70% of 

proof load using the turn-of-the-nut method. 

3. Instrumentation was added and specimen was whitewashed. The 

whitewashing was done to enable the investigators to detect 

yielded areas • 

4. The calibration of the instrumentation was rechecked. 

5. The proper operation of the instrumentation and data 

acquisition systems was checked by applying a very small 

load and rotation. 

17 
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to specimen until failure of the connection occurred. Figure 

4 2.8 shows a photograph of the computer display during one of 

the tests with target and actual load paths. During the 

I test, data was collected at discrete points and significant 

events were noted, recorded and photographed. , 
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CHAPTER THREE 

EXPERIMENTAL RESULTS 

3.1 General 

The quantitative and qualitative test results are presented 

in this Chapter. A summary of the behavior of each specimen is 

presented. The relevant plots of the experimental data for each 

specimen are given in Appendix A. A summary sheet for each test 

is provided in Appendix D. 

3.2 Behavior of Test specimens 

As discussed in the previous chapter, each test consisted of 

sUbjecting the test specimen to shear-rotation history of Figure 

2.10. The shears and rotations were monitored to be able to 

follow the realistic loading path suggested in section 2.5. 

3.2.1. Test N~er One 

Test specimen one had seven 3/4" diameter, A325 bolts. 

The plate was 4-1/4x3/8x21 inch and the beam was a a W24x84 with 

a web thickness of 0.47 inch. The plate and beam were both of A36 

steel . 

When the shear force reached 67 kips sl i p occurred in the 

connection. Significant rotational sl i p and shear slip were both 

noticeable by the time the shear force had been increased to 150 

kips. Local Yielding of the plate was observed when the shear 
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force reached 158 kips. The failure of the connection occurred 

when the shear force reached 160 kips and the rotation was 0.031 

radians. The failure was due to sudden and brittle fracture of 

the bolts in shear. 

Examination of the connection after the test was completed, 

showed no evidence of yielding of the weld. Figures 3.1 through 

3.4 show this specimen during various stages of testing. Figure 

3.5 shows actual load path followed during the tesing. 

3.2.2. Test Number Two 

Test specimen two had five 3/4" diameter A3 2 5 bolts. The 

plate was 4-1/4x3/8x15 inch. The beam was a W18x55, with web 

thickness of 0.39 inch. Both the plate and beam material were A3 6 

s teel . 

When the shear force reached 54 kips slip occurred in the 

connection. Additional slip occurred when the shear force had 

been increased to 69 kips. Local yielding of the beam web due to 

bearing on the bolt holes was evident when the shear force 

reached 83 kips. When the shear force reached 130 kips it was 

observed that the single plate had separated about 1/8 inch from 

the beam web and that the beam web appeared to have buckled 

slightly. Failure of the connection occurred at 137 kips when 

the rotation was 0.054 radians. 

After the test was completed, examination of the connection 

showed the single plate had a permanent set of about 0.1 inches 

in shear deformation. significant local yielding due to bolt 

bearing was evident in both the beam web and the single plate. 

Also it was confirmed that the beam web had buckled. Figures 3.6 
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.... through 3.10 show Specimen 2 at various stages of testing and 

Figure 3.11 shows actual load path . .. 
3.2.3. Test Number Three 

I Test specimen three had three 3/4" A325 bolts. The plate , was 4-1/4x3/8x9 inch. The beam was a W18x55 with web thickness of 

0.39 inch. The plate and beam material were both of A36 steel. 

I The behavior of this specimen was also similar to that of 

• Specimen 2 . Yield lines on the whitewash coat of the beam web 

I were observed when the shear force reached 68 kips. Local , yielding of the single-plate adjacent to the bolt holes was 

evident at a shear force of 76 kips. When the shear force had 

I reached 85 kips the bolts had deformed noticeably and about 3/8 

inch of slip between the single plate and beam web was present . .- When the rotation reached 0.063 radians (at a shear force of 86 

I 
kips) the displacement actuator was fully extended. For the 

remainder of the test as the shear force was increased the 

t rotation of the beam could not be increased due to limitations of 

the actuator. When the shear force reached 94 kips and the 

I rotation was 0.056 radians, the connect i on failed due to sudden 

l 
fracture of the bolts. 

Examination of the connection after failure showed about 

I 
• 

0.20 inche of permanent set due to shear yielding of the plate. 

For the first time in any of the tests yielding of the weld was 

I visible. Significant bolt hole deformation was observed in both 

J 
the beam web and the single plate. Also, the bottom portion of 

the single plate had buckled. Figure 3.12 shows specimen 3 

I during testing and Figure 3.13 shows one of the bolts after 

-I 
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CHAPTER FOUR 

ANALYSIS OF EXPERIMENTAL RESULTS 

4.1. General 

The experimental results obtained during the investigation 

are analyzed in this chapter and design procedures are developed. 

The design procedures are summarized in Chapter 5 along with 

examples of their applications. 

4.2. Yielding of Gross Area of single Plate 

This yielding was primarily due to shear and was quite 

ductile. It was evident that considerable shear yielding 

occurred in the plate between the bolt line and weld line. The 

shear yielding was uniformly distributed throughout the depth of 

plate with more yielding being observed at mid-height. The 

amount of shear deformation was larger for specimens with small 

number of bolts, i.e. specimens 2 and 3. Figure 4.1 shows shear 

deformations of the plates at the conclusion of tests. Also 

shown in the Figure 4.1 (c) is the bottom view of the plate in 

specimen 3. Notice that in this specimen, the lower portion of 

the plate, which was in compression, has buckled. The buckling 

is attributed to relatively short depth of the connection and 

large rotations the were applied to the specimen (0.06 radian). 
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To prevent the buckling of compression zone of the plate, it is 

suggested that the height to width ratio, Lpla, not to be less 

than 2.0. 

Figure 4.2 shows plots of shear vs. vertical displacement of 

the beam along the bolt center line for each test specimen. The 

initial slope of shear vs. displacement curves for all three 

specimens was almost the same and was estimated to be 3,100 

kips/inch. 

After the onset of yielding, the shear displacement curves 

showed inelastic behavior until ultimate strength was reached and 

the bolts fractured. The slip in the specimens is evident in 

Figure 4.2 by a sudden increase of displacement. It is 

interesting to note that slip in Specimen Three with 3 bolts 

occurred suddenly, whereas, in Specimen One with seven bolts slip 

took place gradually . 

To study inelastic activities specimens 2 and 3 had five 

rosette strain gages mounted on the plate. The locations and 

directions of these gages are shown in Figure 4.3. The strain 

gage readings were used to calculate normal strains along the 

lines making 45, 90 and 135 degrees with vertical line. These 

normal strains were used to calculate shear strains in the 

vertical plane and principal strains. In the elastic range of 

behavior, stress can be calculated by using Hooke's law. 

However, since inelasticity was dominant dur i ng the test, 

discussion is focused on strain rather than stress. Also, the 

Von Mises failure criterion was used to calculate effective 

strain as a predictor of yielding. The criterion can be written 

as: 

24 
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(4.1) 

where e 1 and e2 are principal strains. 

Figures 4.4(a) and 4.4(b) show the distribution of normal 

strains in specimens 2 and 3 along a vertical plane one inch from 

the surface of the supporting column flange. The normal strains, 

plotted in Figure 4.4, represents strains due to bending moment 

in the connection. 

The plate had material properties of yield strain equal to 

0.00122 and yield stress of 35.5 ksi. As Figure 4.4 indicates, 

significant yielding occurred at the outer (top & bottom) fibers 

of the plate while normal strains along the interior fibers were 

relatively small. 

Five curves are plotted in Figure 4.4 for each specimen. 

The curves correspond to five significant points during each 

experiment. The first curve corresponds to the point when maximum 

shear strength of connection was reached. The second curve 

correspond to a shear force Vy acting on connection, where Vy is 

equal to 0.577Fy Lpt, the shear yield capacity of the plate. The 

load path used in the experiments, was designed such that when 

connection reaches its yield capacity, the typical beam supported 

by the connection, will reach its plastic collapse condition. 

Therefore, the second curve in the Figure 4.4 also corresponds to 

the condition of plastic hinge formation in the beam. The third 

curve in Figure 4.4 corresponds to the condition of beam midspan 

reaching yield moment. With a shape factor of 1. 12, the third 

curve also corresponds to a shear value of Vy/1.12. The fourth 

curve in Figure 4.4 corresponds to a shear force equal to 
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0.60Vy/l.12 which approximates shear due to service load. The 

fifth curve corresponds to a shear value of O. 3Vy/1.12 which 

approximates condition due to dead load, (DL/LL=l.O). 

The shear strains computed from the strain gage measurements 

are plotted in Figures 4.5 (a) and 4.5 (b) for speci mens 2 and 3 

respectively. The five curves correspond to same levels of shear 

as discussed above. The shear yield capacity of the plate in 

Specimens 2 and 3 was 202.35 kips and 121.40 kips respectively. 

The yield shear strain was 0.00183 and yield shear stress was 

20.48 for the material of the plates. The curves in Figure 4.5 

indicate that the distribution of the shear strain (and stress) 

was uniform over the depth of the plate for relatively small 

shear forces. However as shear increased to the ultimate shear 

force, (corresponding to Mu )' the distribution of shear strain 

was non-uniform and was close to a parabolic curve . 

A comparison of normal and shear strains as given in Figures 

4.4 and 4.5 indicates that when approaching maximum shear 

capaci ty, shear strains were about 5 times greater than the 

normal strains. This is an indicator of importance of shear 

strains and shear deformations in these connecti ons. 

Figure 4.6 shows values of effective strai n for Specimen 2, 

calculated using Von Mises' criterion (Equation 4.1). Figure 

4.7 is a similar plot for Specimen 3. These figures show the 

shear load that causes average shear stress, acting on the gross 

area of the plate, to reach shear yield stress defined by Von 

Mises criterion. Applying Von Mi ses' criterion to an 

infinitesimal element with pure shear stresses h as been shown 

that when shear stress reaches 0.577Fy , yieldi ng of the element 
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is predicted. As Figures 4.6 and 4.7 indicate, Von Mises 

criterion used in the form of shear stress reaching O.577Fy 

predicted the yielding of the plate quite accurately for these 

specimens, particularly for specimen 3. For this reason it is 

recommended that the geometry of the plate be designed by 

considering the shear load alone, i.e. the moment resisted by the 

connection does not need to be included in design of plate. In 

such design the shear yield capacity of plate is limited to 

O.577FyLpt and the corresponding allowable stress is O.40Fy . 

4.3 Fracture of Net Area of Plate 

In the single plate specimens that were tested, the net area 

of the plate did not fail. Nevertheless, this failure mode has 

been observed in several experiments on tee framing connections 

(3). The stem in a tee framing connection behaves similar to a 

single plate connections. Thus the information obtained from 

studying the behavior of the stem of the tee can be applied to 

single framing connections. 

Figure 4.8 shows failure of the net section of the stem of a 

tee from a previous project (3). Figure 4.9 shows distribution 

of stresses around the bolt hole when a net section is subjected 

to tension or shear. In tension members, the net section along 

the centerline of the bolt has a smaller area but the same load 

as any other section. Thus, net section along the bolt 

centerline is the most critical section. However, by studying 

net sections subjected to shear, it appears that the net section 

along the bolt centerline may not be the most critical section. 

Referring to Figure 4.9 (b), the net area along the bolt 
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centerline is the smallest area but the shear force acting on 

this area is theoretically equal to only half of the total shear 

as the free body diagram in the figure indicates. Figure 4.9(c) 

shows a failure plane that does not have the smallest shear area 

but the shear force acting on it is maximum and is almost equal 

to the total applied shear. The experiments reported in 

Reference 3 on tee framing and in Reference 16 on single plate 

connection indicated that always shear failure of net area of the 

plate occurred as shown in Figure 4.9(c). Therefore, it is 

suggested that, in design of net section in shear, an effective 

net section for shear fracture be defined that is larger than the 

actual net section along the bolt centerline but smaller than the 

gross area of the plate. In Reference (3) an effective net 

section equal to the average of a gross section and net section 

along the bolt line was suggested. 

is given by : 

or for single plates; 

This effective net section 

(4.2) 

(4.3) 

The current AISC Specifications (22) defines the net area 

for shear as the net area along the bolt line which can be 

written as: 

(4.4) 
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4.4. Shear-Rotation Behavior 

Test specimens were subjected to a combination of shear and 

rotation as defined by the curve shown in Figure 2.10. Figure 

4.10 shows the actual shear-rotation relationship that was 

recorded during the tests. Two important observations can be 

made by studying Figure 4.10. First, contrary to direct shear 

slip, shear-rotation curves indicate that rotational slippage 

occurred suddenly in the 7 bolt connection whereas, the 

connections with 3 or 5 bolts slipped gradually. Second, the 

rotational ductility of the connections increased as the number 

of bolts decreased. The rotational ductility of the connection 

with 3 bolts was more than 0.06 radian which was about twice the 

rotational ductility of the connection with seven bolts . 

4.5. Movement of Point of Inflection 

Knowledge of the location of the point of inflection in a 

beam has many uses in design. In continuous beams, splices can 

be located at these points. In design of connections, knowledge 

of eccentricity of point of inflection can be used to analyze 

connection assemblage and obtain moment acting on the connection 

without performing analysis of the whole structure. In this 

section we will examine the movement of point of inflection in 

single span beams . 

consider a single span beam loaded uniformly and supported 

by completely rigid connections as shown in Figure 4.11 (a). In 

this beam points of inflection, which are points of zero moment, 

are located at a distance equal to efixed' where: 
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efixed=(L/2)[1 - 1/(3)-1/2] = 0.21L (4.5) 

The above equation is applicable only to the region of 

elastic behavior. As load increases, beam cross sections at the 

supports reach their yield point and enter inelastic region of 

behavior. Increased loading will cause midspan cross sections to 

enter the inelastic region of behavior until a plastic collapse 

mechanism forms. During elastic behavior, point of inflection 

is at a distance of 0.21L from support. During inelastic 

behavior, point of inflection moves toward the support and when 

beam collapses by forming plastic hinges at the support and at 

midspan, point of inflection is at ecoll. given by: 

e coI1.=(L/2) [1-1/(2)-1/2 ]=0.146L (4.6) 

The above discussion is valid only if beam supports are 

fixed. If beam is supported by semi-rigid or flexible 

connections, with nonlinear moment-rotation characteristics, the 

point of inflection in the beam moves almost immediately after 

loading starts, even though the beam itself might still be 

elastic. 

During this experimental investigation of single plates, 

necessary displacements were measured and used to calculate 

eccentricity of the point of inflection. Figure 4.11(b) shows 

movement of point of inflection toward the support as shear 

increases. The curves indicate that as shear increased the point 

of inflection rapidly moved toward the connection (toward left in 

the figure) during the initial loading and then remained almost 
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stationary while the loading was increased to failure. The 

stationary position of the point of inflection for test specimens 

was approximately located at 6, 4 and 2 inches from the support 

for 7, 5, and 3-bolt specimens respectively. Using the empirical 

results, the following simple equation was developed to define 

location of the point of inflection for test specimens. 

e=(N-1) (LO") (4.7) 

where N is the number of bolts used in the connection, and e is 

the eccentricity of point of inflection from the support (i.e. 

weld line). 

The above eccentricity can be used to calculate bending 

moment acting on the connection elements such as bolt group and 

weld lines as discussed in the following two sections. 

4.6. Behavior and Design ot Bolts 

Bolts in all specimens were 3/4 inch diameter ASTM-A325 

bolts with threads included in the shear p l ane. All bolts were 

tightened using turn of nut method to achieve a tension equal to 

70% of their proof load as specified in the AISC Manual (22). 

Information on mechanical properties and chemical composition of 

bolts is given in Appendix B. 

In all specimens, bolts failed in relatively brittle manner . 

The failure mode was shear failure of bolts through threaded 

area. In all cases, an examination of bolts a nd bol t holes after 

failure indicated that bolts had experienced considerable 

deformations before failure. Figure 3.13 i n Chapter 3 shows a 
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bolt after failure. 

The total shear displacement of the beam was due to two 

sources: (1) shear deformations of plate and (2) bolt and hole 

deformations. To separate the contribution of each source, 

Specimens 2 and 3 were instrumented such that the rel ative shear-

displacement between the beam web and the plate, along the bolt 

line, could be measured and recorded. This displacement mainly 

is due to bolt and hole deformations. By subtracting this 

component of displacement from the total shear displacement, 

displacement due to plate shear deformations can be obtained. 

Figures 4.12 and 4.13 show total shear displacements and 

displacements due to bolt and hole deformations for specimens 2 

and 3. As the plots indicate under small shear forces only 

elastic deformations of plate were present in both specimens. 

After shear force reached 21 kips in Specimen 3 and 65 kips in 

Specimen 2, bolt and hole deformations as well as plate shear 

deformations contribute to the total shear displacement. As a 

result, in design, it is important to ensure that bolt and hole 

deformations take place in a ductile manner and contribute to the 

overall ductility of the connection. 

Extensive studies by R. Richard et al. (19) on the behavior 

of single bolt in shear have indicated that for A325 bolts and 

A36 plate, if thickness of plate is less than 1/2 diameter of the 

bolt, considerable, but tolerable, bolt hole deformations will 

take place. Therefore, following their findings, it is 

recommended that in design of single plate connections, thickness 

of the plate be less than or equal to 1/2 of the bolt diameter. 

In this project, bolts in single plate shear connections 
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were subjected to direct shear and a small moment. This is based 

on measured shear and moments and a study of bolt hole 

deformation after the tests. Figures 4.14(a), (b) and (c) show 

bolt hole deformations in the beam web and the plate after 

conclusion of the tests. The arrows indicate direction of 

movement of the bolts which is expected to be close to the 

direction of the applied shear force to the bolt. The bolt 

movements indicate presence of large shear forces and small 

moments in the connections that were tested. In design, bolt 

groups should be designed for the combination of shear and 

moment. The shear force acting on the bolt group, for practical 

design purposes, is equal to the reaction of the beam. The 

moment is equal to the reaction multiplied by the eccentricity of 

the reaction from the bolt line given by: 

eb = (N-1) (1.0")-a (4.8) 

where, a is the distance between bolt line and weld line. 

After shear and moment acting on the bolt group is 

established design aids can be used to determine the bolts 

required. The AISC Manual (22) provi des tables to aid in the 

design of welded or bolted connections under eccentric loads. 

These tables take into account the inefficiency of a connection 

that has both a shear and a moment applied. The efficiency can 

be defined as the ratio of the connection strength for eccentric 

loads divided by the strength for a concentric load. Figure 4.15 

shows how the efficiency changes for bol ted connections depending 

upon the number of bolts and the eccentri city of the s hear. 
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Obviously as a load increases in eccentricity or a connection 

becomes more centralized, the efficiency decreases . 

These tables are based on research performed in the past and 

are mathematical equations involving the moment of inertia for 

the connection. The table for design of eccentric bol ted 

connection in the AISC Manual (22) is based on the research done 

by Crawford and Kulak (6). The design table for the bolts 

relates a coefficient C to a combination of geometric parameters. 

For single-plate framing connections the required bolt pattern 

can be determined from Table X in the AISC Manual (22), using 

eccentricity of the shear force from the bolt line. since the 

eccentricity eb is seldomly more than three inches for 

connections with seven bolts or less, the values given in the 

first line of Table X is all that must be considered . 

with the advent of computers, it is useful to convert 

information in Table X of the AISC Manual (22) to a mathematical 

equation so it can be programmed and used in computerized 

applications. To obtain an equation, a cubic polynomial can be 

used to approximate the values in Table X in the AISC Manual 

(22) • A regression technique was performed to calculate the 

coefficients for the polynomial. This technique is a common 

numerical procedure (7). Using this procedure the following 

equation was developed. This equation can calculate the 

efficiency of a bolt group . 

C = -0.48357 + 0.47798N + 0.11226N2 - 0.00667N3 (4.9) 

where N = number of bolts; not less than 2 nor more than 7, and 
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C is the number that is also given in Table X of the AISC Manual 

(22). The value of C can be considered the equivalent number of 

bolts required if the loading were in direct shear. Figure 4.16 

shows a comparison of the above proposed equation with the values 

given in Table X of the AISC Manual (22). 

4.7. Weld Behavior and Design 

The welds in all specimens were fillet welds fabricated in a 

downward position using GMAW welding procedures. The size of 

fillet weld leg in all specimens was 1/4 inch. The welds showed 

very few visible signs of yielding on the whitewash coating 

during the tests. Only Specimen 3 showed signs of minor 

yielding, 1/2 inch from the top and 1/2 inch from the bottom of 

the fillet weld lines . 

The fillet welds mainly experienced a direct shear 

accompanied by a relatively small moment in the connections that 

were tested. This is evident from strain measurements as was 

discussed in section 4.2. Therefore, fillet welds should be 

designed for the combined effects of the shear and bending 

moment. Shear acting on the connection is equal to the reaction 

of the beam. Moment acting on the weld is equal to shear 

multiplied by the eccentricity of the point of inflection from 

weld line. As indicated in section 4.5, the specimens studied 

had an eccentricity of point of inflection from weld line which 

could be related to number of bolts by Equation 4.7. However, it 

is suggested that for the design of welds, until more test 

results become available, conservatively the eccentricity e w 

equal to N inches be used. 
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After ~ is established, welds can be designed for the 

combined effects of shear and bending moment using Table XIX in 

the AISC Manual (22). The table is based on the research 

conducted by Butler, Pal and Kulak (4). For the fillet welds in 

single plate framing connections, the special case of out-of

plane bending with k equal to 0.0, Table XIX of the AISC Manual 

(22) can be used. Figure 4.17 is a plot of values given for 

coeeficient "C" in the table . In this table, C is given as a 

function of the eccentricity. Using the same regression 

technique as applied in section 4.6 the following equation was 

developed that provides values very close to those tabulated in 

the second column of Table XIX. The column corresponds to k 

equal to 0.0 and is applicable to the case of single plate welded 

to the support . 

C = 1.8063 - 2.4665a + 1.2517a2 - 0.20722a3 (4.10 ) 

where, a is the ratio of the eccentricity ew and the weld length. 

(The AISC Manual (22), Table XIX uses the symbol "a" as one 

variable in determining the strength of an eccentrically loaded 

weld. Current steel design methods also use the symbol "a" to 

represent the distance between the bolt line and weld line of a 

single-plate connection. In this report both notations are 

used . ) Figure 4 .18 shows a comparison of the above proposed 

equation with the values given in Table XIX of the AISC Manual 

(22) . 
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4.8. Moment-Shear Behavior 

Figure 4.19, 4.20 and 4.21 show variation of shear versus 

moment at the bolt line and weld line during the tests. The 

curves show an initial segment where, due to the initial 

stiffness of the connection, moment and shear increased 

simultaneously. However, beyond the initial stage, bending 

moment decreased and then very slowly increased while shear force 

continued to increase. 

4.9. Moment-Rotation Curves 

Moment-rotation curves for test specimens are shown in 

Figures 4.22, 4.23 and 4.24. Moments are measured along the bolt 

line as well as weld line and plotted separately. Rotation for 

both plots in each figure corresponds to rotation of cross 

section along the bolt line. 

As plots indicate, connections with fewer bolts developed 

smaller moment and exhibited larger rotational ductility. In all 

specimens, after the initial stage, rotational stiffness 

decreased suddenly and increased gradually. Compared to 

predictions of the Richard's Model (19) relatively smaller 

bending moments were developed in the connections and moment 

rotation curves indicated that connections are more flexible than 

predicted by Richard's model. The release of connection moment 

is attributed to the loss of stiffness primarily due to inelastic 

shear deformations of the plate and secondarily due to 

deformations of bolts and bolt holes . 
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4.10. Movement ot Neutral Axis in connection 

In a symmetric beam, neutral axis is located at mid-height 

of the beam • However, as we approach the connection, depending 

on response of connection elements, location of neutral axis can 

be on, below or above the neutral axis. Location of neutral axis 

in the connection depends on the stiffness of connection elements 

located above or below the centroid. If connection stiffness is 

symmetric with respect to the centroidal axis, then it is 

expected that neutral axis remains at the centroid. However, in 

some connections in which stiffness is not symmetric, neutral 

axis is not at mid-height. Examples of connections that are not 

symmetric with respect to rotational stiffness are double angle 

and tee framing connections shown in Figure 4.25. Both 

connections are geometrically symmetric. However, when moment is 

applied to these connections the portion of connection that is 

pulled away from the support, (top sketch in Figure 4.25), has 

much less stiffness than the portion which is pressed against the 

support, (bottom sketch in Figure 4.25(b) and (c)). Therefore, 

double angle and tee framing connections are not symmetric with 

respect to stiffness. 

Experimental studies of double angle and tee framing 

connections (3,14) indicated that indeed neutral axis in these 

connections moves downward as the tension side o f connection 

deforms and moves away from the support . Figure 4.26 shows 

movement of neutral axis in a tee connection studied (3). 

For the single plate framing connections, the stiffness of 

the connection is almost symmetric. Referring to Figure 4.27, 

the top portion of connection being pulled away from the support, 
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will exhibit almost the same stiffness as the bottom portion 

being pressed against the support. In experiments reported here, 

the location of neutral axis was computed by using displacement 

recordings. Figure 4.28 shows location of neutral axis for 

Specimens 1, 2 and 3. As the plots indicate, during the tests, 

neutral axis remained very close to the mid-height of the single 

plate. Referring to Figures 2.1, 2.2 and 2.3, in specimens 1 and 

2, mid-height of the beam and the single plate was the 

however, for Specimen 3 mid-height of the plate was 3 

above the mid-height of the beam. 

same, 

inches 

One advantage of knowing location of neutral axis in the 

connection is that one can expect less rotational slippage from 

the bolts in the vicinity of neutral axis. The knowledge can be 

used in snug tight connections, where bolts in the vicin i ty of 

neutral axis can be tightened to achieve sufficient stiffness to 

assist erection process but do not contribute considerable 

rotational stiffness. 
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CHAPTER FIVE 

CONCLUSIONS 

5.1 General 

The main objective of this research was to investigate the 

behavior of single plate connections and to develop design proce-

dures. The specific findings and results have been presented in 

previous chapters. In this chapter, general conclusions are 

provided. The conclusions are based on the studies of single 

plate connections with seven or less bolts and should not be 

applied to cases that differ significantly from those studied 

here. 

5.2 Conclusions 

Based on the studies reported here, the following 

conclusions can be made: 

1. The realistic testing of single plate connections indicated 

that considerable shear yielding occurred in the plate prior 

to the failure. The yielding caused reduction of the 

rotational stiffness which in turn caused release of the 

end moments to midspan of the beam. To ensure the 

desirable yielding, it is recommended that the material of 
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2. 

3. 

4. 

5. 

6. 

the plate be a steel with low yield stress such as A36 

steel . 

The connections that were studied showed some stiffness at 

the early stages of the loading but as yielding of plate and 

bolt hole assembly started, the rotational stiffness of the 

connections decreased significantly. While approaching 

ultimate shear strength, the connections were flexible 

enough to be considered type II (simple) connections in 

common applications. 

The limit states associated with single plate connections 

are: 

a. Plate yielding. 

b. Fracture of net section of plate . 

c. Bolt fracture. 

d. Weld fracture. 

e. Bearing failure of bolt holes. 

A design procedure for single plate framing connections is 

developed and recommended in Chapter 6. The procedure 

is based on a new concept that emphasizes facilitating shear 

and bearing yielding of the plate to reduce rotational 

stiffness of the connection. 

To avoid bearing fracture, the horizontal and vertical 

edge distance of the bolt holes are recommended to be at 

least 1. 5 diameter of the bolt as specified by the AISC 

Specification (22). The study reported here indicated that 

vertical edge distance, particularly, below the bottom bolt 

is the most critical edge distance . 

Single plate connections that were tested were very ductile 
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IV and tolerated rotations from 0.03 to 0.054 radians at the 

point of maximum shear. Rotational ductility decreased with 

the increase in the number of bolts. 
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CHAPTER SIX 

PROPOSED DESIGN PROCEDURES 

6.1. General 

The single plate framing connections covered by these 

procedures consist of a plate bolted to a beam web and welded to 

the support. The support can be a column, a beam or other steel 

elements such as embedded plates. 

The design procedure that follows is based on the findings 

of the research program that was discussed in previous chapters. 

In Reference (2) an analysis was conducted to establish realistic 

shear-rotation relationship that a shear connection will 

experience in actual structures. Then by using a special test 

set-up, single plate connections were subj ected to these 

realistic shear and rotations and their behavior was studied. The 

research program indicated that the single plates that are 

designed according to the following procedures, are rotationally 

flexible and possess sufficient ductility to be considered simple 

(shear) connections. 

6.2. General Requirements 

In design of single plate framing connections, the following 

requirements should be satisfied: 

1. Material of the plate should be A36 steel. 

2. The ratio of Lpla of the plate should be more than 2. 
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3. ASTM A325 and A490 bolts may be used. Either slip 

critical as well as snug tight bolts are permitted. The 

bolts should be used in only one vertical row. oversized 

and long slotted bolt holes should not be permitted. 

Punched or drilled holes are permitted. The number of 

bolts should not be more than seven or less than two. 

4. Welds are fillet welds with E70xx or E60xx electrodes. 

5. vertical spacing between the bolts is equal to 3 inches. 

6.3. Limit states 

The following limit states are associated with the single 

plate framing connections. 

1. Shear failure of bolts 

2. Yielding of gross area of plate . 

3. Fracture of net area of plate. 

4. Fracture of welds 

5. Bearing failure of beam web or plate. 

In the design procedure given here, the basic consideration 

is to facilitate reaching limit state of yielding of gross area 

before limit states three, four or five are reached. If limit 

state of yielding is reached first, the behavior when approaching 

limit state, is expected to be quite ductile and desirable. 

Appendix C contains a computer output of the estimated shear 

capacity for a wide range of possible single-plate connection 

designs. 
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6.3.1. Shear Failure of Bolts 

Bolts are designed for the combined effects of direct shear 

and a moment due to the eccentricity of the reaction from the 

bolt line. The eccentricity eb' for single plate connections 

covered in this section, can be assumed to be equal to a. The 

value is based on research results(l) and is conservative when 

single plate is welded to the flange of a relatively rigid 

column. The value is more realistic when supporting member is a 

column web or a beam. More realisti c values for eb can be 

obtained from the following equations: 

If single plate is welded to a rotationally rigid element 

such as a column flange, eb is larger value obtained from: 

eb= (N-l)l.O-a and; (6.la) 

eb= 0.0 (6.lb) 

If single plate is welded to a rotationally fl e x i ble element 

such as a column web or one side of a beam, eb is larger 

value obtained from: 

eb= (N-l)l.o-a and; (6.2a) 

(6.2b) 

where N is the number of bolts, a is the distance from bolt line 

to weld line and eb is eccentricity in inches. 

By using Tables X of the AISC-ASD Manual the bolts are 

designed for the combined effects of shear (R) and moment (Reb). 
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6.3.2. Yielding of Gross Area of Plate 

This is primarily a shear yielding limit state and is 

expected to be quite ductile. It is recommended that, whenever 

possible, this limit state be the governing limit state in desiqn 

of single plate connections. The equation defining this limit 

state in allowable stress design (ASD) format is: 

fvy < Fvy (6.3a) 

where, 

fvy = R / Ayg (6.3b) 

Fvy = 0.40 Fy (6.3c) 

Ayg = ~ tp (6.3d) 

6.3.3. Fracture of Net Area of Plate 

This limit state is reached when the effective net area of 

the plate fractures in shear. The effective net area in shear is 

conservatively equal to the average of net area and gross area in 

shear. The equation defining this limit state in allowable 

stress design (ASD) format is: 

(6.4a) 

where, 

fvu = R / Ans (6.4b) 

(6.4c) 

Anse = [~- N(1/2) (db + 1/16)]tp (6.4d) 

If beam is coped, the block shear failure of beam web also 

should be considered as discussed in the AISC-ASD Specification. 
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Currently, the AISC Specifications (22,23) consider the net area 

in shear to be the same as the tension net area. This results in 

a more conservative design with fracture of the net area normally 

governing the connection's design. 

6.3.4. Weld Failure 

Welds connecting the plate to the support are designed for 

the combined effects of direct shear and a moment due to 

eccentricity of the reaction from the weld line, e w. The 

eccentricity 8w is equal to larger value obtained from: 

8w= N(l. 0) and; (6.5a) 

8w= a (6. 5b) 

where N is the number of bolts and 8w is eccentricity in inches. 

Using Tables XIX of the AISC-ASD Manual, fillet welds are 

designed for the combined effects of shear (R) and moment (Rew). 

6.3.5. Bearing Failure ot Plate or Beam Web 

This limit state is reached when due to insufficient 

horizontal or vertical edge distances, an edge distance 

fractures. It must be mentioned that limited yielding of bolt 

holes in bearing can be tolerated, however, large hole 

elongations are not desirable. 

To avoid reaching this limit state, it is recommended that 

the established rule of horizontal and vertical edge distances 

being at least twice the bolt diameter be followed. The bolt 

spacings should satisfy requirements of the AISC-ASD 

Specifications. The bearing strength of connection can be 
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calculated using the provisions of the AISC-ASD Specifications. 

6.4. Summary of Design Procedure 

Following steps are taken in design of single plate framing 

connections: 

A. Calculate number of bolts required to resist combined effects 

of shear (R) and moment (Reb) using Table X of the AISC-ASD 

Manual (22) • 

If single plate is welded to a rotationally rigid element 

such as a column flange, eb is larger value obtained from: 

eb= (N-l)l.O-a and; (6.la) 

(6.lb) 

If single plate is welded to a rotationally flexible element 

such as a column web or one side of a beam, eb is larger 

value obtained from: 

eb= (N-l)l.O-a and; (6.2a) 

(6.2b) 

B. Calculate required gross area of plate: 

Ayg= R / O.40Fy (6.6) 

Use A36 steel and select a plate satisfying the following 

requirements: 

(6.7a) 

(6.7b) 

(6.7C) 
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(6.7d) 

c. Check effective net section: 

Calculate actual allowable shear yield strength of the 

selected plate: 

R = o (6.Sa) 

Calculate allowable shear strength of the effective net area: 

Rnse=[Lp-N(I/2) (db+l/l6)] (tp) (O.3Fu ) 

and satisfy that Rnse ~ Ro . 

(6.Sb) 

D. Design fillet welds for the combined effects of shear (Ro) 

and moment (Ro~) using Table XIX of the AISC Manual (22) . 

~ is larger of: 

and; (6.5a) 

(6.5b) 

The weld is designed for a capacity of Ro to insure that the 

plate will yield before the weld fails. 

E. Check bearing capacity and satisfy the following equations 

F. 

for beam web and plate: 

(6.9) 

If the bolts are expected to resist a moment (as they 

normally would), this calculation should reflect the reduced 

strength as determined by Table X of the AISC Manual (22). 

If beam is coped, the possibility of block shear failure 

should be investigated. 
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6.5. Application to Design Problems 

The following examples show how the design procedure can be 

implemented into the design of steel structures. 

6.5.1. Design Problem One 

Giyen; 

Beam; 

Support; 

Reaction; 

Bolts; 

W27Xl14, tw=0.570 in. 

A36 steel 

A column flange 

102 kips (Service Load) 

7/8" dia. A490-N (snug tight) 

Bolt Spacing; 3" 

Welds; E70XX fillet welds 

Design a single plate framing connection to transfer the beam 

reaction to supporting column. 

Solution; 

1. Calculate number of bolts; 

Shear= 102 kips 

Let us assume M=O, (will be verified later) 

N= R/ rv= 102/16.8=6.1 

Try 7 bolts. 

The distance between bolt line and weld line, a, is 

selected equal to 3 inches . 

Check moment; 

eb=(N-1)1.0-a=7-l-3=3.0 in. 

Moment= 3.0x102 =306 k-in. 

using Table X of the AISC-ASD Manual with eccentri city of 3 
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inches, a value of 6.06 is obtained for effective number of 

bolts (7 bolts are only as effective as 6.06 bolts). 

Therefore, 

R=6.06x16.8=101.8 - 102 kips say O.K. 

Then; 

USE: Seven 7/8" ~ A490-N bolts. 

2. Calculate required gross area of plate: 

3 . 

Avg= R / 0.40Fy 

Avg=102/(0.40X36)=7.08 in2 

Use A36 steel and select a plate satisfying the following 

requirements: 

a. lh and Iv > 2db • 

lh = Iv = 2(7/8") = 1.75 in. 

w = a+lh = 3+1.75 = 4.75 

b. ya ~ 2.0 

Lp = 2x1.75+6x3.0=21.5 in. 

Check: ya = 21.5/3 = 5.4 > 2 

c. tp < dbi2 

tp < (7/8)/2 = 7/16 in. 

d. ~ = Avg /Lp 

~ = 7.08/21.5= 0.329 in. 

O.K. 

USE PL 12x3/8x4-3/4 ~ 

Calculate actual allowable yield strength of the selected 

plate: 

R = 0 Lptp (0.40Fy ) 

R = 0 
21.5xO.375xO.40x36=116.l kips 

Calculate allowable shear strength of the effective net area: 
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Rnse= [21.5-7(1/2) (7/8+1/16»)(3/8) (0.3x58) =118.9 kips 

Rnse ~ Ro is satisfied. 

4. Design fillet welds for the combined effects of shear and 

moment: 

Shear = Ro = 116.1 kips 

N(1.0)=7(1.0)=7 in. 

a =3 in. 

Therefore, eb=7.0 in. 

Moment= Roew = 116.1x7= 812.7 kip-in . 

a =7 /21.5=0.326 

0 16= RoICC1Lp = 116.1/(1.0x1.1x21.5) =4.91 

USE 5/16" E70 Fillet Welds. 

5. Check bearing capacity: 

For plate: 

rv = db t p (1.2Fu ) = .875x.375xl . 2x58 = 22.84 

Rbrg = 6.06(22.84) = 138.4 kips 

Since the beam's web is thicker than the plate, the web will 

not fail. 

6. Beam is not coped, therefore, there is no need for 

consideration of block shear failure . 

6.5.2. Design Problem Two 

Given: 

Beam: W16x31, tw=0.275 
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A572 Gr. 50 steel 

support: A column flange 

Reaction: 35 kips (Service Load) 

Bolts: 3/4" dia. A325-N (snug tight) 

Bolt Spacing: 3" 

Welds: E70XX fillet welds 

Design a single plate framing connection to transfer the beam 

reaction to supporting column. 

Solution: 

1. Calculate number of bolts: 

Then; 

Shear= 35 kips 

Let us assume M=O, (will be verified later) 

N= RI rv= 35/9.3 =3.76 

Try 4 bolts. 

The distance between bolt line and weld line, w, is 

selected equal to 3 inches. 

Check moment: 

eb = (N-1)1.0-a = 4-1-3 = 0.0 in. 

Moment= 0.ox35 =0.0 k-in. 

Therefore, the above assumption of M=O.O is verified. 

~ Four 3/4" dia. A325N bolts. 

2. Calculate required gross area of plate: 

Avg = R 1 0.40Fy 

Avg = 35/(0.40X36) = 2.43 in2 

Use A36 steel and select a plate satisfying the following 
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requirements: 

a. lh and lv > 2db . 

lh - lv - 2(3/4") - 1.50 in. 

w - a+lh - 3+1.50 - 4.50 in. 

b. ya ~ 2.0 

~ - 3"+3x3"-12" 

Check: ya - 12/3 - 4 > 2 O.K. 

c. tp < d~2 

~ < (3/4)/2 -3/8" 

d. tp - Avg /~ 

~ - 2.43/12 = .203 in. 

~ £L 12x1/4x4-1/2 A36 

3. Calculate actual allowable yield strength of the selected 

plate: 

Ro- ~tp (0.40Fy ) 

Ro- 12xO.25xO.40x36-43.2 kips 

Calculate allowable shear strength of the effective net area: 

Rnse=(~-N(1/2)(db+l/16»)(tp)(0.3FU) 

Rnse-(12-4(1/2) (3/4+1/16»)(1/4) (0.3x58) - 45.1 kips 

Rnse ~ Ro is satisfied. 

4. Design fillet welds for the combined effects of shear and 

moment: 

Shear - Ro - 43.2 kips 

eb - MAX. N(1.0)-4(1.0)-4 in. 

a-3.0 

Therefore, 
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Moment= Ro~ = 34.2x4= 136.S kip-in . 

a=4/12=0.33 

016= RoICC1Lp = 43.2/(1.0x1.07x12)=3.36 

~ ~ ~ Fillet Welds. 

5. Check bearing capacity (remember that moment at bo1t1ine = 0) 

For plate: 

Ndbt p (1.2Fu )= 4x.75x.25x1.2x5S= 52.2 kips> 43.2 kips. 

and for beam: 

Ndb~(1.2FU)= 4x.75x.25x1.2x65= 5S.5 kips> 43.2 kips. 

6. Beam is not coped, therefore, no need for consideration of 

block shear failure . 

6.5.3. Design Problem Three 

Given: 

Beam: 

Support: 

Reaction: 

Bolts: 

W14x22, ~=0.23 in. 

A36 steel 

A girder (only one beam from one side is attached 

to the girder) 

11 kips (Service Load) 

5/S" dia. A325-N (snug tight) 

Bolt Spacing: 3" 

Welds: E60XX fillet welds 

Design a single plate framing connection to transfer the beam 

reaction to supporting girder. 
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Solution: 

1. Calculate number of bolts: 

Shear= 11 kips 

Let us assume M=O, (will be verified later) 

N= R/rv= 11/6.4-1.7 

Try 2 bolts. 

The distance between bolt line and weld line, w, is 

selected equal to 3 inches . 

Check moment: 

eb = (N-1)1.0-a - 2-1-3 z -2.0 in. 

eb =a= 3.0 in. (since flexible support is assumed) 

Therefore, eb- 3.O in. 

Moment= 3x11 =33.0 k-in . 

Using Table X of the AISC-ASD Manual with eccentricity of 3 

inches, a value of 0.88 is obtained for effective number of 

bolts (i.e. 2 bolts are only as effective as 0.88 bolt). 

Therefore, 

R=0 . 88x6.4=5.63 < 11 kips N.G. 

Try 3 bolts. 

Check moment: 

eb = (N-1)1.0-a - 3-1-3 - -1.0 in. 

eb = a = 3.0 in. 

Therefore, eb = 3.0 in . 

Moment= 3x11 =33.0 k-in. 

Using Table X of the AISC-ASD Manual with an eccentricity of 

3 inches, a value of 1.75 is obtained for effective number of 

bolts (i.e. 3 bolts are only as effective as 1.75 bolts). 
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Therefore, 

R=1.75x6.4=11.2 > 11 kips. O.K. 

Then; 

USE: Three 5/S" dia. A325-N bolts. 

2. Calculate required gross area of plate: 

Avg= R / 0.40Fy 

Avg=11/(0.40X36)=0.76 in2 

Use A36 steel and select a plate satisfying the following 

requirements: 

a. lh and 1v > 2db · 

lh = Iv = 2(5/S") - 1.25 in. 

w = a+lh = 3+1.25 - 4.25 in. 

b. ya Z. 2.0 

Lp = 2x1.25+2x3.0=S.5 in. 

Check: ya = S.5/3 = 2.S > 2 O.K . 

c. ~ ~ dbi2 

tp < (5/S)/2 = 5/16 in. 

d. ~ = Avg /Lp 

tp = 0.76/S.5= 0.OS9 in. 

~ EL S.5x3/16x4-1/4 A1Q 

3. Calculate actual allowable yield strength of the selected plate: 

Ro= Lp~ (0.40Fy ) 

Ro= S.5x(3/16)xO.40x36 - 23 kips 

Calculate allowable shear strength of the effective net area: 

Rnse=[Lp-N(1/2) (db+l/16)] (~) (0.3Fu ) 

Rnse=[S.5-3(1/2) (5/S+1/16)] (3/16) (0.3x5S) =24.36 kips 

Rnse ~ Ro is satisfied. 

4. Design fillet welds for the combined effects of shear and 
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5. 

6. 

moment: 

Shear = RO = 23.0 kips 

eb = MAX. N(1.0)=3(1.0)=3 in. 

a=3.0 in. 

Therefore, 

Moment= Roew = 23x3= 69 kip-in. 

a=3/8.5=0.352 

C1=0.857 (for E60xx electrode) 

C=1. 035 

016= RoICC1Lp = 23/(0.857x1.035x8.5) ~3.05 

Check bearing capacity: 

For plate: 

r = v dbtp(1. 2Fu)= 

= 1.75(8.16) 

~ 3/16" E2Q Fillet Welds. 

.625x(3/16)x1.2x58 = 8.16 

= 14.3 kips 

and for beam, similarly bearing is satisfied because the web 

is thicker than the plate. 

Beam is coped and block shear failure needs to be checked. 
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Table 2.1.-properties of Test Specimens 

SPECIMEN NO. OF DIA. OF TYPE OF PLATE WELD 

BOLTS BOLTS BOLTS (inxinxin) SIZE 

7-3/4-S-3/8 7 3/4 A325-N 21x3/8x4-1/4 1/4 

5-3/4-S-3/8 5 3/4 A325-N 15x3/8x4-1/4 1/4 

3-3/4-S-3/8 3 3/4 A325-N 9x3/8X4-1/4 1/4 

Note: 1) All specimens were fabricated with standard size, round 

holes that were punched . 

2) All bolts were tightened to 70% of proof load by using 

turn-of-the-nut method. 
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Figure 3.1. Initial Condition of Specimen One Before Testing 
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APPENDIX A 

EXPERIMENTAL DATA 

The experimental data collected during the tests are given 

in this appendix. The data is in the form of plots. For 
c 

information on variables see Chapters 3 and 4. 
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APPENDIX B 

MATERIAL PROPERTIES 

The material ordered for the single plates was A36 steel. In 

order to establish actual properties of material, standard coupon 

tests were conducted . The coupons were fabricated according to 

ASTM standard E8 with an eight inches long coupon that had four 

inches of gage length. 

in this appendix. 

The results of these tests are reported 

The coupon tests indicated that material is A36 steel with 

yield point of 35.5 ksi and ultimate strength of 61 ksi. 

The mill reports on steel and bolts which were provided by 

the fabricator are also given in the following tables. The bolts 

were ASTM-A325. 

113 



.. 
I 

I 

I 
• 
I 

I 

I , 
I 

--
I • 
I 
.. 
I 

TABLE A.l. Mill Report on Mechanical Properties and Chemical 

Composition of steel. -l!chrtas 
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APPENDIX C 

DESIGN TABLES 

The new design procedures that were developed, were 

discussed and presented in Chapters 5 and 6. Based on these 

procedures, 840most common cases of single plate connections are 

designed and tabulated in this appendix. The tables apply for 

the cases where following limitations are observed. 

Limitations used in tables: 

1. Steel is A36 

2 . Bolts are A3 2 5 or A4 90. Bol ts can be snug tight or 

tightened to achieve 70\ of their proof load. Bolt holes 

are standard round or short slotted holes. Drilled or 

punched holes are permitted. Bolt threads can be included 

(N) in or excluded (X) from shear plane. 

3. Welds are fillet welds. Electrodes are E70xx. E60xx 

electrodes are also permitted. However, the weld 

capacity should be reduced accordingly. 

4. Bolt pitch and distance from bolt line to weld line are 3 

inches. 

5. Eccentricity of reaction from bolt line is assumed to be 

3 inches whereas eccentricity of reaction from weld line 

is equal to N inches where n is the number of bolts. 
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A. Astaneh, Oniversity of California , Berkeley , July 1988 , 

DESIGN OF SINGLE PLATE FRAMING CONNECTIONS 

Paqe 1 

---~-----------=-----,------ - --- -- . 
No . Dia. Type 

2 1/2 
3 1/ 2 
4 1/ 2 
5 1/ 2 
6 1/ 2 
7 1/ 2 

A325-N 
A325-N 
A325-N 
A325-N 
A325-N 
A325-N 

-- == 
No . Dia . Type 

2 5/ 8 
3 5/ 8 
4 5/ 8 
5 5/ 8 
6 5/ 8 
7 5/ 8 

A325-N 
A325-N 
A325-N 
A325-N 
A325-N 
A325-N 

Dweld Plate RbI t Ryq Ran Rane bId Rbrq Ra l w 

3/16, 3.75x3/16x 4.50 3.6 12.2 11.0 12 . 8 
3/16, 3.75x3/16x 7.50 7.3 20.3 19 . 0 21.7 
3/16, 3.75x3/ 16xl0.50 11.5 28.4 26.9 30.6 
3/16, 3 . 75x3/ 16xI3.50 16 . 0 36 . 5 34 . 9 39 . 5 
3/16, 3.75x3/ 16x16.50 20.6 44.6 42 . 8 48 . 3 
3/16, 3.75x3/ 16x19.50 25.0 52 . 7 50 . 8 57 . 2 

12 . 7 
22.7 
32 . 7 
42 . 7 
52 . 7 
62.7 

5 . 7 
11.6 
18 . 3 
25 . 3 
32 . 5 
39 . 6 

3 . 6 
7 . 3 

11 . 5 
16 . 0 
20 . 6 
25 . 0 

--------.. -------=---,--.----,----,------~-------------._-------------Dweld Plate 

3/16, 4 . 00x3/ 16x 5 . 00 
3/ 16, 4.00x3 / 16x 8.00 
3/ 16, 4 . 00x3/ 16xl1.00 
3/16, 4 . 00x3/ 16x14.00 
3/ 16, 4 . 00x3/ 16x17 . 00 
3/ 16, 4 . 00x3/ 16x20 . 00 

Rblt Ryq Rsn 

5.6 
11 . 5 
18 . 0 
25.0 
32 . 1 
39 . 1 

13 . 5 
21.6 
29 . 7 
37 . 8 
45 . 9 
54 . 0 

11 . 8 
19 . 4 
26 . 9 
34.5 
42 . 0 
49 . 5 

Rane bId Rbrq Ra l w 

14 . 1 
22 . 7 
31.4 
40.1 
48 . 7 
57 .4 

15.1 
25.1 
35.1 
45.2 
55 . 2 
65.2 

7 . 1 
14.5 
22 . 8 
31.6 
40 . 7 
49 . 6 

5 . 6 
11.5 
18 . 0 
25 . 0 
32.1 
39.1 

---=------------------------=-=-=-----------------------------------------------
No . Di a. Type 

2 3/ 4 
3 3/ 4 
4 3/ 4 
5 3/ 4 
6 3 / 4 
7 3/ 4 

A32 5-N 
A325-N 
A325-N 
A325-N 
A325-N 
A325-N 

Dweld Plate 

3/ 16, 4 . 25x3/ 16x 5 . 25 
3/ 16, 4.25x3/ 16x 8.25 
3/16 , 4.25x3/ 16xl1 . 25 
3/ 16 , 4.25x3/ 16x14.25 
3/16 , 4 . 25x3/16x17.25 
3/16 , 4.25x3/ 16x20.25 

Rblt Ryq Ran Rane bId Rbrq Ralw 

8.1 
16.5 
26 . 0 
36 . 0 
46 . 2 
56.4 

14 . 2 
22 . 3 
30 . 4 
38.5 
46.6 
54.7 

11.8 
19.0 
26.1 
33.2 
40.4 
47.5 

14.5 
22.9 
31 . 4 
39.9 
48 . 3 
56 . 8 

16 . 3 
26.4 
36 . 4 
46 . 4 
56.5 
66 .5 

8 . 5 
17 . 4 
27 . 4 
38 . 0 
48 . 8 
59 . 5 

8 . 1 
16.5 
26 . 0 
33 . 2 
40 . 4 
47. 5 

---------------------------------------------------------------------------=----No. Di a. Type Dweld Plate Rblt Ryq Rsn Rsne Rwl d Rbrq Ralw 

2 7/ 8 
3 7/ 8 
4 7/ 8 
5 7/ 8 
6 7/ 8 
7 7/ 8 

A325-N 
A325-N 
A325-N 
A325-N 
A325- N 
A325-N 

3/16 , 4.50x3/ 16x 5.75 
3/16, 4.50x3/ 16x 8.75 
3/16 , 4 . 50X3/ 16xl1.75 
3/16, 4 . 50x3/ 16x14 . 75 
3/16, 4 . 50x3/ 16x17 . 75 
3/16, 4.50x3/16x20.75 

11.0 
22 .5 
35 .3 
49 . 0 
62 . 9 
76 . 7 

15.5 
23.6 
31.7 
39 . 8 
47 . 9 
56 . 0 

12 . 6 
19 . 4 
26 . 1 
32 . 8 
39 . 6 
46 . 3 

15.7 
24 . 0 
32.2 
40 . 5 
48 . 7 
57.0 

18 . 8 
28 . 9 
38 . 9 
48 . 9 
59 . 0 
69 . 0 

9 . 9 
20 . 3 
31 . 9 
44 . 3 
56 . 9 
69.4 

9 . 9 
19 . 4 
26 . 1 
32 . 8 
39 . 6 
46 . 3 -.-------_.-- ==-- ------_.-----------------

No. Dia. Type Dwald Plate Rblt Ryq Ran Rane Rwld Rbrq Ralw 

2 1.0 
3 1. 0 
4 1.0 
5 1. 0 
6 1.0 
7 1.0 

A325-N 
A325-N 
A325-N 
A325-N 
A325-N 
A325-N 

NOTES: 

3/16, 
3/16, 
3/16, 
3/16, 
3/ 16, 
3/16, 

4.50x3/16x 6 . 00 
4.50x3/16x 9 . 00 
4.50x3/16x12 . 00 
4.50x3/16xI5 . 00 
4.50x3/ 16xI8 . 00 
4 . 50x3/16x21.00 

14 . 3 
29.4 
46 . 1 
64 . 0 
82.2 

100.2 

16 . 2 
24 . 3 
32 . 4 
40.5 
48 . 6 
56 . 7 

12.6 
19.0 
25.3 
31.6 
37.9 
44 . 2 

16 . 1 
24 . 2 
32.2 
40 . 3 
48.3 
56 . 4 

20 . 1 
30 . 1 
40 . 2 
50.2 
60.2 
70.3 

11.3 
23.2 
36 . 5 
50.6 
65 . 1 
79 . 3 

11. 3 
19.0 
25 . 3 
31.6 
37 . 9 
44 . 2 

1 . Rblt, Ryq, Ran, Rane, bId, Rbrq are the allowable values of .hear ba.ed 
on bolt failure, yieldinq of plate qro •• area, fracture of plate net 
net area per AISC, fracture of effective net area , weld fracture, and 
bolt baarinq failure respectively all in kip •• 
Ralv i. the qoverninq allowable .hear capacity of connection in kip •• 

2 . E70xx electrode. are u.ed. Plate .at.rial ia A36 ateel 
3 . Bolt pitch-3 in . , and diatance froa bolt line to weld line ia 3.0 in . 
4. Eccentricity of reaction froa bolt line ia assumed to be 3 . 0 in. 
5 . Eccentricity of reaction froa weld line i. equal to (N)(1.0 in.) • 
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A. Aatanah, University of California, Berkeley , July 1988, 

DESIGN or SINGLE PLATE FRAMING CONNECTIONS 

Page 2 

------
No . D1a. Type Plate Rblt Ryg Ran Rane Rwld Rbrq Ralw 
--------------------------------------------------------------------------------
2 1/2 A325-N 1/4 , 3 . 15x 1/4 x 4 . 50 
3 1/2 A325-N 1/4 , 3.15x 1/4 x 1 . 50 
4 1/2 A325-N 1/4 , 3 . 15x 1/4 xl0 . 50 
5 1/2 A325-N 1/4 3 . 15x 1/4 x13 . 50 
6 1/2 A325-N 1/4 , 3.15x 1/4 x16.50 
1 1/2 A325-N 1/4 3.15x 1/4 x19 . 50 

3.6 
1.3 

11.5 
16 . 0 
20.6 
25 . 0 

16.2 
21 . 0 
31 . 8 
48.6 
59.4 
10 . 2 

14 .1 
25.3 
35.9 
46.5 
51.1 
61.1 

11.1 
29.0 
40.8 
52.6 
64 . 4 
16 . 3 

16 . 9 
30.2 
43.5 
56.9 
10 .3 
83 . 1 

1.6 
15 .5 
24 . 3 
33.1 
43.4 
52.9 

3 .6 
1.3 

11.5 
16.0 
20.6 
25.0 _____________ -_, _______________________________ a_a_aa~ __ ... _p __ PU_p ___ .~ ____ , ________________ __ 

No. Dia. Type OVeld Pl ate Rblt Ryg Ran Rane Rwld Rbrg Ralw 

2 5/8 
3 5/8 
4 5/8 
5 5/8 
6 5/8 
1 5/8 

A325-N 
A325-N 
A325-N 
A325-N 
A325-N 
A325-N 

1/4 
1/4 , 
1/4 , 
1/4 
1/4 , 
1/4 , 

4 . 00x 1/ 4 x 5.00 
4 . 00X 1/ 4 x 8.00 
4 . 00x 1/ 4 xl1.00 
4 . 00x 1/4 x14.00 
4 . 00x 1/4 x11.00 
4.00x 1/4 x20.00 

5.6 
11.5 
18.0 
25.0 
32.1 
39.1 

18.0 
28 . 8 
39.6 
50.4 
61.2 
12.0 

15.8 
25.8 
35 . 9 
45.9 
56.0 
66.1 

18 . 8 
30.3 
41.9 
53 . 4 
65 . 0 
76 .5 

20 . 1 
33 .5 
46 . 9 
60 . 2 
13.6 
81.0 

9.4 
19.4 
30.4 
42 . 2 
54.2 
66.1 

5.6 
11.5 
18 . 0 
25 . 0 
32 .1 
39.1 ----------- -------------.---------

No. Dia. Type OVeld Plate Rblt Ryg Ran Rane Rwld Rbrg Ralw 

2 3/4 
3 3/4 
4 3/4 
5 3/4 
6 3/4 
1 3/4 

A325-N 
A325-N 
A325-N 
A325-N 
A325-N 
A325-N 

1/4 , 4.25x 1/ 4 x 5.25 
1/4 4.25x 1/4 x 8.25 
1/4 4.25x 1/4 xl1 . 25 
1/4 4.25x 1/4 x14 . 25 
1/4 , 4.25x 1/4 xl'.25 
1/4 4 . 25x 1/ 4 x20 . 25 

8 .1 
16 . 5 
26.0 
36.0 
46.2 
56 . 4 

18 . 9 
29.1 
40 .5 
51.3 
62.1 
12.9 

15.8 
25.3 
34.8 
44.3 
53.8 
63.3 

19.3 
30 . 6 
41.9 
53.2 
64.4 
15 . 1 

21.8 
35.1 
48.5 
61. 9 
15 . 3 
88 . 1 

11.3 
23.2 
36.5 
50.6 
65.1 
19.3 

8.1 
16.5 
26 . 0 
36.0 
46 . 2 
56 . 4 

-----------------------------------.--------------._-------------------- -- --. No . Dia. Type OVeld Plate Rblt Ryg Ran Rane Rwld Rbrg Ra l w 

2 1/8 A325-N 1/4, 4.50x 1/4 x 5.15 
3 1/8 A325-N 1/4 4.50x 1/4 x 8.15 
4 1/8 A325-N 1/4 , 4.50x 1/4 xll.15 
5 1/8 A325-N 1/4 , 4.50x 1/4 x14 . 15 
6 1/ 8 A325-N 1/4, 4.50x 1/4 x11 . 15 
1 1/8 A325-N 1/4 , 4.50x 1/4 x20.15 

11.0 
22.5 
35 . 3 
49.0 
62 . 9 
16.1 

20.7 
31. 5 
42.3 
53 .1 
63.9 
14. 1 

16.9 
25.8 
34.8 
43.8 
52.1 
61.1 

20 . 9 
31.9 
43.0 
54.0 
65 . 0 
16 . 0 

25.1 
38 .5 
51.9 
65 . 3 
18.6 
92.0 

1 3.2 
21 . 1 
42.6 
59 .1 
15 . 9 
92.5 

11 . 0 
22 .5 
34.8 
43.8 
52.1 
61.1 ______________________________________________ ... __ 'aSM ___ ~_~ ___ ... _____ - , _____ -____ ~~ __ 

No . Dia . Type OVeld Plate Rblt Ryg Ran Rane Rwld Rbrg Ralw 

2 1.0 
3 1.0 
4 1.0 
5 1 . 0 
6 1. 0 
1 1.0 

A325-N 
A325-N 
A325-11 
A325-11 
A325-N 
A325-N 

NOTES: 

1/4 4.50x 1/4 x 6.00 
1/4 4 . 50x 1/4 x 9 . 00 
1/4 4 . 50x 1/4 x12.00 
1/4 , 4.50x 1/4 x15.00 
1/4 , 4 . 50x 1/4 x18.00 
1/4 , 4 . 50x 1/4 x21.00 

14 .3 
29 . 4 
46.1 
64 . 0 
82.2 

100.2 

21.6 
32.4 
43.2 
54.0 
64.8 
15.6 

16.9 
25 . 3 
33.1 
42 . 1 
50.6 
59.0 

21.5 
32 . 2 
43.0 
53.1 
64.4 
15.2 

26 . 8 
40.2 
53.5 
66.9 
80.3 
93.1 

15.1 
31.0 
48.1 
61 . 5 
86 . 1 

105.1 

14.3 
25.3 
33.1 
42.1 
50.6 
59.0 

1. Rblt, Ryg, Ran, Rane, Rwld, Rbrg are the allowable values of shear based 
on bolt failure, yielding of plate gros. area, fracture of plate net 
net are. per AISC, fracture ot .trective net are., veld fracture, and 
bolt bearing failure respectively all in kips. 
Ralw ia the governinq allowable shear cepacity of connection in kips. 

2. E10xx electrode. are used. Plate aaterial is A36 ateel 
3 . Bolt pitch-3 in., end distance froa bolt line to weld line i. 3.0 in. 
4. Eccentricity of reaction from bolt line i. a.suaed to be 3.0 in. 
5. Eccentricity of reaction from weld line i. equal to (11)(1 . 0 In .) • 
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A. A.tan.h, University of California, Berkeley, July 1988, Page 3 

DESIGII OF SIIIGLE PLATE FRAIIING CONNECTIONS 
____________________ ~_~ ___________________________________________ nAnA ____ ~~ ______ ___ 

No. 018. Type Dweld Plate Rblt Ryg Ran Rane Rvld Rbrg Ralv 

2 
3 
4 
5 
6 
7 

1/2 1>.325-11 5/16, 3.75x 5/16x 4 . 50 •••• tp > db/2 
1/2 1>.325-11 5/16, 3.75x 5/16x 7.50 •••• tp > db/2 
1/2 1>.325-11 5/16, 3.75x 5/16x 10 . 50 •••• tp > db/2 
1/2 1>.325-11 5/16, 3.75x 5/16x 13 . 50 •••• tp > db/2 
1/2 1>.325-N 5/16, 3.75x 5/16x 16 . 50 •••• tp > db/2 
1/2 1>.325-11 5/16, 3.75X 5/16x 19.50 •••• tp > db/2 

•••• 
•••• ... -
•••• 
•••• 
•••• ----.------.--------------------

No. Dia. Type Dweld Plate Rblt Ryg Ran Ran. Rvld Rbrg Ralw 

2 5/8 
3 5/8 
4 5/8 
5 5/ 8 
6 5/8 
7 5/ 8 

1>.325-11 
1>.325-11 
1>.325-11 
1>.325-11 
1>.325-11 
1>.325-11 

5/16, 
5/16, 
5/16, 
5/16, 
5/16, 
5/16, 

4 . 00x 5/16x 5.00 
4.00x 5/16x 8.00 
4.00x 5/16xll.00 
4.00x 5/16x14.00 
4 .00x 5/16x17.00 
4.00x 5/16X20.00 

5 . 6 
11.5 
18 . 0 
25.0 
32.1 
39.1 

22 . 5 
36.0 
49 . 5 
63 . 0 
76.5 
90.0 

19 . 7 
32 . 3 
44 . 9 
57 . 4 
70.0 
82.6 

23.4 
37.9 
52.3 
66.8 
81.2 
95.7 

25.2 
41.9 
58.6 
75.3 
92.0 

108.7 

11.8 
24 . 2 
38.0 
52.7 
67.8 
82 . 6 

5.6 
11 . 5 
18.0 
25.0 
32.1 
39.1 

--------------------- .-_---------_.-.. -.'-------------------------------------110. Dia. Type Dweld Plate Rblt Ryg Rsn Rane Rvld Rbrg Ralv 

2 3/4 
3 3/ 4 
4 3/4 
5 3/ 4 
6 3/4 
7 3/4 

1>.325-11 
1>.325-11 
1>.325-11 
1>.325-11 
1>.325-N 
1>.325-N 

5/16, 
5/16, 
5/16, 
5/16, 
5/16, 
5/16, 

4 . 25x 5/16X 5.25 
4.25x 5/16x 8.25 
4.25x 5/16xll.25 
4.'5x 5/16x14.25 
4.25x 5/16x17.25 
4.25x 5/16x20.25 

8.1 
16 . 5 
26.0 
36.0 
46 .2 
56.4 

23.6 
37.1 
50.6 
64.1 
77.6 
91.1 

19.7 
31.6 
43.5 
55.4 
67.3 
79.2 

24.1 
38 . 2 
52 . 3 
66.4 
80 . 5 
94.6 

27.2 
43.9 
60.7 
77.4 
94 . 1 

110.8 

14 . 2 
29.0 
45.6 
63.3 
81.3 
99.1 

8.1 
16 .5 
26 . 0 
36 . 0 
46 .2 
56.4 

----------------------------------------------------------------------_._-------110. Dia. Type Dweld Plate Rblt Ryg Rsn Rane Rvld Rbrg Ralw 

2 7/8 
3 7/8 
4 7/ 8 
5 7/8 
6 7/8 
7 7/8 

1>.325-11 
1>.325-11 
1>.325-11 
1>.325-11 
1>.325-11 
1>.325-11 

5/16, 
5/16, 
5/ 16, 
5/16, 
5/16, 
5/16, 

4 . 50x 5/16x 5.75 
4 .50x 5/16x 8.75 
4 .50x 5/16xll.75 
4.50x 5/16x14.75 
4 .50x 5/16x17.75 
4.50x 5/ 16x20.75 

11 . 0 
22.5 
35.3 
49.0 
62.9 
76.7 

25.9 
39 . 4 
52.9 
66.4 
79.9 
93.4 

21.1 
32.3 
43.5 
54.7 
65 . 9 
77 .1 

26.2 
39.9 
53.7 
67 .5 
81.2 
95.0 

31.4 
48.1 
64.8 
81.6 
98.3 

115.0 

16 . 5 
33 . 9 
53.2 
73.8 
94.9 

115.6 

11.0 
22.5 
35 .3 
49 . 0 
62.9 
76 .7 

--------------------------------------------------------------------------------110 . Dia. Typ. Dweld Plate Rblt Ryg Ran Ran. Rvld Rbrg Ralw 

2 1. 0 
3 1. 0 
4 1. 0 
5 1.0 
6 1.0 
7 1. 0 

1>.325-11 
1>.325-11 
1>.325-11 
1>.325-11 
1>.325-11 
1>.325-11 

IIOTES: 

5/16, 
5/16, 
5/16, 
5/16, 
5/16, 
5/16, 

4.50x· 5/16x 6.00 
4 .50x 5/16x 9.00 
4.50x 5/16x12.00 
4.50x 5/16x15.00 
4.50x 5/16x18.00 
4.50x 5/16x21.00 

14.3 
29.4 
46.1 
64 . 0 
82.2 

100.2 

27.0 
40.5 
54.0 
67.5 
81.0 
94.5 

21.1 
31.6 
42.1 
52.7 
63.2 
73 . 7 

26.B 
40 . 3 
53.7 
67 . 1 
80.5 
94.0 

33.5 
50.2 
66.9 
B3.7 

100.4 
117.1 

IB.9 
38.7 
60.B 
B4.4 

10B . 4 
132 . 1 

14 .3 
29.4 
42 .1 
52.7 
63.2 
73.7 

1. Rblt, RY9, Ran, Rane, Rwld, Rbrq are the allOWable valu •• of shear ba.ed 
on bolt failure, yielding at plate grosa area, fracture of plate net 
net are. per AISC , fracture of effective net area, veld fracture, and 
bolt bearing failure respectively all in kips. 
Ralv i. the governing allowable ahear capacity of connection in kipa. 

2. E70xx electrodea are used. Plate aaterial i. 1>.36 .teel 
3 . Bolt pitch-3 in., and distance from bolt line to veld line i. 3.0 in . 
4 . Eccentricity ot reaction from bolt line ia aaaumed to be 3.0 in . 
5. Eccentricity of reaction tram veld line i a equal to (11)(1 . 0 in .) • 
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DESIGII or SIIIGLE PLATE FRAMIIIG COIlNl:CTIOIIS 
~ - __ e -

• -------110. Dia. Type !)weld Plate Rblt Ryg R.n Rane Rwld Rbrg Raiv 
--------------------------------------------------------------------------------

2 1/2 "325-11 3/8 3.75x 3/8 x 4.50 •••• tp > db/2 . .. -
3 1/2 "325-11 3/8 3.75x 3/8 x 7.50 •••• tp > db/2 • •• * 
4 1/2 "325-11 3/8 , 3.75x 3/8 x 10.50 •••• tp > db/2 • ••• 
5 1/2 "325-11 3/8 , 3.75x 3/8 x 13.50 •••• tp > db/ 2 • ••• 
6 1/2 "325-1/ 3/8 , 3.75x 3/8 x 16.50 •• *. tp > db/2 •••• 
7 1/2 "325-11 3/8 3.75x 3/8 x 19.50 •••• tp > db/2 •••• -- == ------_.- -------.--------.----.--

110. Dia. Type !)weld Plate Rblt Ryg R.n Ran. Rwld Rbrg Ral" 
-----._-------------------------------------------------------------------------

2 5/8 "325-11 3/8 , 4.00" 3/8 x 5.00 •••• tp > db/ 2 .e •• 
3 5/ 8 "325-11 3/8 , 4.00" 3/8 x 8.00 •••• tp > db/ 2 • •• * 
4 5/ 8 "325-11 3/8 , 4.00" 3/8 " 11.00 •••• tp > db/ 2 • ••• 
5 5/ 8 "325-11 3/8 , 4.00" 3/8 x 14.00 •••• tp > db/ 2 • ••• 
6 5/ 8 "325-11 5/ 16, 4.00" 3/ 8 x 17.00 •••• tp > db/ 2 • ••• 
7 5/ 8 "325-11 5/16, 4.00x 3/8 x 20.00 •••• tp > db/2 • ••• ------------------ --._----------------------

110. Di a . Type !)weld Plate Rblt Ryg R.n Rsne Rwld Rbrg Ralw 
------------------------------------------------------.------------------------. 
2 3/ 4 "325 -11 3/ 8 , •• 25x 3/ 8 " 5 . 25 8.1 28 . • 2 3 .7 29.0 32 . 7 17. 0 8 .1 
3 3/ 4 "325-11 3/8 , 4.25x 3/8 x 8.25 16.5 44.6 37.9 45.9 52.7 34.9 16.5 
4 3/ 4 "325-11 3/8 , 4 . 25" 3/ 8 ,,11.25 26 . 0 60.8 52.2 62.8 72 . 8 54 . 8 26 . 0 
5 3/ 4 "325- 11 5/ 16 . ' . 25x 3/ 8 x14 . 25 36 . 0 77.0 66 . 5 79 . 7 77.4 7 5 . 9 36 . 0 
6 3/ 4 "325-11 5/16, 4 . 25" 3/ 8 x17 . 25 46.2 93.2 80.7 96 . 7 94.1 97 .6 46 . 2 
7 3/ 4 "325-11 5/ 16, • . 25" 3/ 8 "20 . 25 56 . 4 109.4 95.0 113.6 110 . 8 118 . 9 56 . 4 ---------------------.-------------------
110 . Dia. Type !)weld Plate Rblt RY9 Ran Rane Rvld Rbrg Ra l " 

2 7/ 8 
3 7/ 8 
4 7/ 8 
5 7/ 8 
6 7/ 8 
7 7/ 8 

"325-11 
"325-11 
"325-11 
"325-N 
"325-11 
"325-1/ 

5 / 16, 
5/ 16 , 
5/16, 
5/ 16, 
5/ 16, 
5/ 16, 

4.50X 3/ 8 x 5.75 
4.50x 3/8 " 8.75 
4.50x 3/8 xl1 . 75 
4.50x 3/8 X14.75 
4.50x 3/8 "17.75 
4.50x 3/ 8 X20.75 

11.0 
22 . 5 
35.3 
49 . 0 
62 . 9 
76.7 

31.1 
47.3 
63.5 
79 . 7 
95 . 9 

112 . 1 

25 . 3 
38.7 
52 . 2 
65 . 7 
79 . 1 
92 . 6 

31.4 
47.9 
64 . 4 
81.0 
97.5 

114.0 

31.4 
48.1 
64.8 
81. 6 
98.3 

115.0 

19.8 
40.7 
63. 9 
88.6 

113 . 8 
138 . 7 

11.0 
22. 5 
35 . 3 
49.0 
62.9 
76.7 

--------------------------------------------_ .. _--------------------------110. Dia . Type !)weld Plate Rblt Ryg Ran R.ne Rvld Rbrg Rel" 

2 1. 0 
3 1.0 
4 1.0 
5 1.0 
6 1. 0 
7 1. 0 

"32 5-11 
"325-11 
"325-11 
"325-11 
"325-11 
"325-11 

IIOTES : 

5/ 16, 
5/16, 
5/ 16, 
5/16, 
5/16, 
5/16, 

4.50,,' 3/8 x 6.00 
4.50" 3/ 8 " 9.00 
4.50" 3/ 8 "12.00 
4.50x 3/8 X15.00 
4.50x 3/8 x18.00 
4.50x 3/8 x21 . 00 

14.3 
29.4 
46.1 
64.0 
82 . 2 

100.2 

32.4 
48.6 
64.8 
81. 0 
97.2 

113.4 

25 . 3 
37 . 9 
50.6 
63.2 
75.9 
88.5 

32 . 2 
48.3 
64 .• 
80.5 
96 . 7 

112.8 

33. 5 
50.2 
66 . 9 
83 . 7 

100 . 4 
117. 1 

22 . 7 
46.5 
73.0 

101 . 2 
130 . 1 
158.6 

14 . 3 
29.4 
46 . 1 
63 . 2 
75 . 9 
88 . 5 

1. Rblt, Ryq, ~n, Rane, Rvld, Rbrq are the allowable valu •• ot shear ba.ed 
on bolt failure, yielding of plate gro •• are., fracture of plate net 
net are. per AISC, fracture of etfective net are., veld fracture, and 
bolt bearing failure respectively all in kip • • 
Ralv i. the governing allo"able .hear capacity of connection in kips . 

2. E70"" electrode. are used. Plate material i. "36 .teel 
3. Bolt pitch-3 in . , and di.tance from bolt line to veld line i. 3.0 in • 
•• Eccentricity of reaction from bolt line i. a •• used to be 3.0 in . 
5. Eccentricity of reaction from "eld line i. equal to (11)(1.0 in.) . 
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DESIGN OF SINGLE PLATE FRAMING CONNECTIONS 

Page 5 

--
No. Oia. Type Oweld Plate Rblt Ryg Rsn Rsne Rvld Rbrg Ralw 

2 
3 
4 
5 
6 
7 

1/2 A325-N 7/16, 3.75x 7/16x 4.50 •••• tp > db/2 
1/2 A325-N 7/16, 3.75x 7/16x 7.50 •••• tp > db/2 
1/2 A325-N 7/16, 3.75x 7/16x 10.50 •••• tp > db/2 
1/2 A325-N 3/8, 3.75x 7/16x 13.50 •••• tp > db/2 
1/2 A325-N 3/8, 3.75x 7/16x 16.50 •••• tp > db/2 
1/2 A325-N 3/8, 3.75x 7/16x 19.50 •••• tp > db/2 

•••• 
•••• 
•••• 
•••• _._-._ .. ________ ==-_____________________________ ---____ -________ - ____ . _________ ~_._~ ____ n ___ _ 

No. Db. Type Oweld Plate Rblt Ryg Rsn Rsne Rvld Rbrq Ralw 

2 
3 
4 
5 
6 
7 

5/8 
5/8 
5/8 
5/8 
5/8 
5/8 

A325-N 
A325-N 
A325-N 
A325-N 
A325-N 
A325-N 

7/16, 
7/16, 
3/8 , 
3/8 , 
3/8 , 
3/8 , 

4.00x 7/16x 
4.00x 7/16x 
4.00x 7/16x 
4.00x 7/16x 
4.00x 7/16x 
4.00x 7/16x 

5.00 
8.00 

11.00 
14 .00 
17.00 
20.00 

•••• ... -_ ... e. __ 
•••• ... -

tp > db/2 
tp > db/2 
tp > db/2 
tp > db/2 
tp > db/2 
tp > db/2 

•••• .-.. ... -
•••• 
•••• ." .. ---------------_.---------.-------------

No. Db. Type Oweld Plate Rblt Ryg Ran Rsne Rvld Rbrg Ralw 

2 
3 
4 
5 
6 
7 

3/4 
3/4 
3/4 
3/4 
3/4 
3/4 

A325-N 
A325-N 
A325-N 
A325-N 
A325-N 
A325-N 

7/16, 
3/8 
3/8 , 
3/8 
3/8 
3/8 , 

4.25x 7/16x 
4.25x 7/16x 
4.25x 7/16x 
4.25x 7/16x 
4.25x 7/16x 
4.25x 7/16x 

5.25 
8.25 

11.25 
14 .25 
17.25 
20.25 

-... ... -
•••• ... --... ._.-

tp > db/2 
tp > db/2 
tp > db/2 
tp > db/2 
tp > db/2 
tp > db/2 

._.
•••• 
•••• 
•••• ." .. -_ .. 

-----------------------------------------------------------------------=--------No. Oi •. Type Oweld Plate Rblt Ryg Ran Rsne Rvld Rbrg Ralv 

2 7/8 
3 7/8 
4 7/8 
5 7/8 
6 7/8 
7 7/8 

A325-N 
A325-N 
A325-N 
A325-N 
A325-N 
A325-N 

3/B 4.50x 7/16x 5.75 11.0 36.2 29.5 
3/8 , 4.50x 7/16x 8.75 22.5 55.1 45.2 
3/8 , 4.50x 7/16xll.75 35.3 74.0 60.9 
3/8 , 4.50x 7/16x14.75 49.0 92.9 76.6 
3/8 , 4.50x 7/16x17.75 62.9 111.8 92.3 
3/8 , 4.50x 7/16x20.75 76.7 130.7 10B.0 

36.6 
55.9 
75.2 
94.4 

113.7 
133.0 

37.6 
57.7 
77.8 
97.9 

118.0 
138.0 

23.1 
47.4 
74.5 

103.4 
132.8 
161.9 

11.0 
22.5 
35.3 
49.0 
62.9 
76.7 

------------,----,-- ------------_ .. --.. ----- ------~----,---
No. Dia. Type Oweld Plate Rblt Ryg Ran Rsne Rvld Rbrg Ralv 

2 1.0 A325-N 3/8 , 4.50x 7/16x 6.00 14.3 37.8 29.5 37.6 40.2 26.4 14.3 
3 1.0 A325-N 3/8 , 4.50x 7/16x 9.00 29.4 56.7 44.2 56.4 60.2 54.2 29.4 
4 1.0 A325-N 3/8 , 4.50x 7/16x12.00 46.1 75.6 59.0 75.2 80.3 85.2 46.1 
5 1.0 A325-N 3/8 4.50x 7/16x15.00 64.0 94.5 73.7 94.0 100 .• 118.1 64.0 
6 1.0 AJ25-N 3/8 , '.50x 7/16X18.00 12.2 113.4 88.5 112.8 120.5 151.8 12.2 
7 1.0 A325-N 3/8 4.50x 7/16x21.00 100.2 132.3 103.2 131.6 140.6 185.0 100.2 
-----------------------------------------------------------------------------

NOTES: 
1. Rblt, Ryq, Ran, Ran., Rwld, Rbrq are the allowable valUe. of ahear baaed 

on bolt tailure, yielding of plate gross area, tracture ot plate net 
net area per AISC, fracture of etfective net area, weld fracture, and 
bolt bearing failure respectively all in kips. 
Relv ia the governing allovable ahear capacity of connection in kipe. 

2. E70xx electrodes are used. Plat •• aterial ia A36 ateel 
3. Bolt pitch-3 in., and dietance fro. bolt line to weld line 1. 3.0 in • 
•• Eccentricity of reaction froa bolt line ia •• auaed to be 3.0 in. 
5. Eccentricity of reaction fro. veld line ia equal to (N)(l.O in.) • 
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A. Astaneh, University ot Calitornia, Berkeley, July 1988, Page 6 

DESIGN OF SINGLE PUTE FlW'!ING CONNECTIONS -------.------- ------- • - -----
No. Dia. Type Dweld Plate Rblt Ryg Ran R.n. IIvld Rbrg Ralw 
------------------------------------------------------.-------------------------

2 1/2 A325-N 1/2 , 3. 75x 1/2 x 4.50 ••• * tp > db/2 * .... 
3 1/2 A325-N 1/2 , 3.75x 1/2 x 7.50 •••• tp > db/2 . .... 
4 1/2 A325-N 7/16, 3.7Sx 1/2 x 10.50 * ••• tp > db/2 •••• 
5 1/2 A325-N 7/16, 3.75x 1/2 x 13.50 .*.* tp > db/2 •• ** 
6 1/2 A325-N 7/16, 3.75x 1/2 x 16.50 * ••• tp > db/2 .*.* 
7 1/2 A325-N 7/16, 3.75x 1/2 x 19.50 ••• * tp > db/2 •••• ------- --=- - • ~ --

No. Dia. Type Dweld Plate Rblt Ryg Rsn R.n. Rwld Rbrg Ralw 
------------------------------------------------------.-.-----------------------

2 5/8 A325-N 1/2 , 4.00x 1/2 x 5.00 * ••• tp > db/2 *.*. 
3 5/8 A325-N 7/ 16, 4.00x 1/ 2 x 8.00 **** tp > db/2 *.*. 
4 5/8 A325-N 7/16, 4.00x 1/2 x 11.00 •••• tp > db/2 • ••• 
5 5/8 A325-N 7/16, 4.00X 1/2 x 14.00 •••• tp > db/2 •••• 
6 5/8 A325-N 7/16, 4.00x 1/2 x 17.00 * ••• tp > db/2 ** •• 
7 5/8 A325-N 7/16, 4.00X 1/2 x 20.00 •••• tp > db/2 **** -----=---------=-------------------

No. Dia. Type Dweld Plate Rblt Ryg Rsn Rsne IIvld Rbrg Ralw 
-----.-----------------------------------.--------------------------------------

2 3/4 A325-N 7/16, 4.25x 1/2 x 5.25 *.*. tp > db/2 ••• * 
3 3/4 A325-N 7/16, 4.25x 1/2 x 8.25 ** •• tp > db/2 **** 
4 3/4 A325-N 7/16, 4.25x 1/2 x 11. 25 •••• tp > db/2 .*.* 
5 3/4 A325-N 7/16, 4.25x 1/2 x 14.25 ***. tp > db/ 2 •••• 
6 3/4 A325-N 7/16, 4.25x 1/2 x 17.25 •••• tp > db/2 •••• 
7 3/4 AJ25-N 7/16, 4.25x 1/2 x 20.25 •••• tp > db/2 •••• 

--------------------------_._._-----------------_ .. _---------------- ------
No. Dia. Type Dweld Plate Rblt Ryg Rsn Rane Rwld Rbrg Ralw 
--------------------------------------------------------------------------------

2 7/8 A325-N 7/16, 4.50x 1/2 x 5.75 •••• tp > db/2 • ••• 
3 7/8 A325-N 7/16, 4.50x 1/2 x 8.75 **** tp > db/2 *.t* 
4 7/8 11325-N 7/16, 4.50x 1/2 x 11. 75 •••• tp > db/2 • ••• 
5 7/8 A325-N 7/16, 4.50x 1/2 x 14.75 .**. tp > db/ 2 • •• * 
6 7/8 A325-N 7/16, 4.50x 1/2 x 17.75 .* •• tp > db/2 •••• 
7 7/8 A325-N 7/16, 4.50x 1/2 x 20.75 * ••• tp > db/ 2 •••• 

---------------------------------------------------------------_._.-------------
No . Dia. Type Dweld Plate Rblt Ryg Ran Rsne Rwld Rbrg Ralw 
--------------------------------------------------------------------------------
2 1.0 AJ25-N 7/16, 4.50x 1/2 x 6.00 14.3 43.2 3J.7 43.0 46.9 30.2 14 .3 
3 1.0 A325-N 7/16, 4.50x 1/2 x 9.00 29.4 64.8 50.6 64.4 70.3 62.0 29.4 
4 1.0 A325-N 7/16, 4.50x 1/2 x12.00 46.1 86.4 67.4 85.9 93.7 97.4 46.1 
5 1.0 A325-N 7/16, 4.50x 1/2 x15.00 64 . 0 108.0 84.3 107.4 117.1 135.0 64.0 
6 1.0 AJ25-N 7/16, 4 . 50x 1/2 x18.00 82.2 129.6 101.1 128.9 140.6 173.5 82 . 2 
7 1.0 A325-N 7/16, 4.50x 1/2 x21. 00 100.2 151.2 118.0 150.3 164.0 211.4 100.2 
-----------------------------------------------------------------------------

NOTES: 
1. Rblt, Ryg, Rsn, Rane, Rwld, Rbrg are the allowable valu •• of shear based 

on bolt failure, yielding of plate gross area, fraetur'. of plate net 
net area per AlSe, fracture ot ettective net area, weld fracture, and 
bolt bearing tailure respectively all in kips. 
Ralw is the governing allowable shear capacity ot connection in kips. 

2. E70xx electrodes are used. Plate material is A36 steel 
3. Bolt pitch.3 in., and distance trom bolt line to weld line is 3.0 in. 
4 . Eccentricity ot reaction trom bolt line is assumed to be 3.0 in . 
5. Eccentricity ot reaction from weld line is equal to (N)(1.0 in.) • 
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A. Astaneh, University ot Cal ifornia, Berkeley , 3uly 1988, Page 7 

DESIGN OF SINGLE PLATE FRAMING CONNECTIONS 
__ a_a _____ -=- _______ a___________ __ _________________________________________ __ 

No. Dia . Type OWeld Plate lUlU Ryg Rsn Rsn. Rwld IUlrg Ralw 

2 
3 
4 
5 
6 
7 

1/2 
1/2 
1/ 2 
1/ 2 
1/ 2 
1/ 2 

A325-N 
A325-N 
A325-N 
A325-N 
A325-N 
A325-N 

9/ 16, 
9/ 16, 
1/2 
1/ 2 
1/ 2 , 
1/ 2 , 

3.75x 9/ 16x 
3.75x 9/ 16x 
3.75x 9/ 16x 
3 . 75x 9/16x 
3.75x 9/16x 
3.75x 9/ 16x 

4 . 50 
7.50 

10.50 
13 . 50 
16.50 
19.50 

•••• 
•••• 
•••• 
**** ... -
•••• 

tp > db/ 2 
tp > db/ 2 
tp > db/ 2 
tp > db/ 2 
tp > db/ 2 
tp > db/ 2 

•••• 
**** -_.-
* ••• 
•••• 
.*.* 

-----------------------.--------.---------------.-------------------------------No. Dia . Type oweld Plate lUlU Ryg Rsn Rane Rwld IUlrg Ra l w 

2 
3 
4 
5 
6 
7 

5/8 
5/8 
5/8 
5/8 
5/8 
5/8 

A325-N 
A325-N 
A325-N 
A325-N 
A325-N 
A325-N 

9/16, 4.00x 9/ 16x 5 . 00 •••• tp > db/ 2 
1/ 2, 4.00x 9/ 16x 8 . 00 •••• tp > db/2 
1/2 4.00x 9/ 16x 11.00 •••• tp > db/2 
1/ 2, 4.00x 9/ 16x 14.00 •••• tp > db/2 
1/2 , 4.00x 9/ 16x 17 . 00 •••• tp > db/ 2 
1/2 , 4.00x 9/ 16x 20.00 •••• tp > db/ 2 

•••• 
•••• 
-""_._-._.... -

----------------------------------------------~-------------------------,------No. Dia. Type OWeld Plate IUllt Ryg Rsn Rane Rwld IUlrg Ra l w 

2 
3 
4 
5 
6 
7 

3/4 
3/4 
3/4 
3/4 
3/4 
3/4 

A325-N 
A325-N 
A325-N 
A325-N 
A325-N 
A325-N 

1/2 
1/2 , 
1/ 2 
1/ 2 
1/ 2 , 
1/ 2 

4 . 25x 9/ 16x 
4.25>< 9/ 16x 
4.25x 9/ 16x 
4.25x 9/ 16x 
4.25x 9/ 16x 
4.25x 9/16x 

5.25 
8.25 

11. 25 
14.25 
17.25 
20.25 

." •• tp > db/ 2 
•••• tp > db/ 2 
-_.-- tp > db/ 2 
**** tp > db/ 2 
• •• - tp > db/2 
•••• tp > db/ 2 

._._._. 
•••• -_ .. ... --._. 

-------------------------------------------_.-----------.-------------------.---No. Dia. Type oweld Plate IUllt Ryg Rsn Rsne Rwld IUlrg Ralw 

2 
3 
4 
5 
6 
7 

7/8 
7/8 
7/ 8 
7/8 
7/8 
7/8 

A325-N 
A325-N 
A325-N 
A325-N 
A325-N 
A325-N 

1/2 
1/2 , 
1/2 
1/2 , 
1/2 
1/2 

4.50x 9/1 6x 
4.50x 9/16x 
4 . 50x 9/ 16x 
4.50x 9/16x 
4.50x 9/ 16x 
4.50x 9/ 16x 

5.75 
8 .75 

11. 75 
14.75 
17 . 75 
20.75 

•••• -_.
•••• ._.-
•••• ._.-

tp > db/2 
tp > db/2 
tp > db/ 2 
tp > db/ 2 
tp > db/ 2 
tp > db/ 2 

•••• •••• _.-. 
•••• •••• •••• ••••••••••••••••••••• c •••••••••••••••••••• ___ •••••• ______ • _________ .... ______ -

No. Dia. Type OWeld Plate lUlU Ryg Rsn Rane Rwld IUlrg Ralw 

2 1.0 A325-N 1/ 2 , 4.50x 9/16x 6.00 •••• tp > db/2 • ••• 
3 1.0 A325-N 1/ 2 4.50x 9/16x 9.00 •••• tp > db/2 • ••• 
4 1.0 A325-N 1/2 , 4.50x 9/16x 12 . 00 •••• tp > db/ 2 • ••• 
5 1.0 A325-N 1/ 2 , 4.50x 9/ 16x 15 . 00 •••• tp > db/ 2 • ••• 
6 1.0 A325-N 1/2 , 4 . 50x 9/ 16x 18.00 •••• tp > db/ 2 • ••• 
7 1.0 A325-N 1/2 4.50x 9/l6x 21.00 •••• tp > db/ 2 • ••• 

-----------------------------------------------------------------------------NOTES: 
1. Rblt, Ryg, Ran, Rane, Rwld, Rbrq are the allowable values ot shear based 

on bolt failure, yielding of plate gross area, fracture ot plate net 
net area per AISC, tracture of effective net area, weld fracture, and 
bolt bearing tailure respectively all in kip •• 
Ralw i. the governing allowable shear capacity ot connection in kip •• 

2. E70xx electrodes are used. Plate material is 1.36 steel 
3. Bolt pitch-3 in., and di.tance from bolt line to weld line i. 3.0 in. 
4. Eccentricity ot reaction from bolt line is assumed to be 3 . 0 in. 
5. Eccentricity ot reaction from weld line is equal to (N) (1 . 0 in.). 
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A. Astaneh, University of Cal i fornia, Berkeley, July 1988, Page 8 

DESIGN OF SINGLE PLATE FRAMING CONNECTIONS ----- --------~--------.---. -----------
No. Oia . Typ. 

2 1/ 2 
3 1/ 2 
4 1/2 
5 1/2 
6 1/ 2 
7 1/2 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

OWeld Plate 

3/16, 3.75x3/ 16X 4 . 50 
3/16, 3.75x3/16x 7.50 
3/16, 3.75x3/16xlO.50 
3/16, 3.75x3/ 16x13.50 
3/16, 3 . 75x3/16x16.50 
3/16, 3.75x3/16x19.50 

Rblt Ryg 

5 . 1 
10 . 5 
16.5 
22.8 
29.4 
35.8 

12 . 2 
20.3 
28.4 
36.5 
44 . 6 
52.7 

Ran 

11.0 
19.0 
26.9 
34.9 
42.8 
50.8 

Rane Rwld Rbrg Ralv 

12.8 
21.7 
30.6 
39.5 
48.3 
57.2 

12.7 
22.7 
32.7 
42.7 
52.7 
62.7 

5.7 
11.6 
18 . 3 
25.3 
32.5 
39.6 

5.1 
10.5 
16.5 
22.8 
29.4 
35.8 

-------===----------------------------------------------------------------------No. Oia. Type 

2 5/8 
3 5/8 
4 5/8 
5 5/8 
6 5/8 
7 5/8 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

OWeld Plate 

3/16, 4.00x3/ 16x 5.00 
3/1 6, 4 . 00x3/16x 8.00 
3/ 16, 4 . 00x3/ 16x11.00 
3/16, 4.00x3/ 16x14.00 
3/ 16, 4.00x3/ 16X17 . 00 
3/ 16, 4.00x3/ 16x20.00 

Rblt Ryg 

8.0 
16.4 
25.7 
35.7 
45 . 9 
55.9 

13.5 
21.6 
29.7 
37.8 
45 .9 
54.0 

Rsn 

11 . 8 
19.4 
26.9 
34 .5 
42.0 
49.5 

Rsne Rwld Rbrg Ralv 

14.1 
22.7 
31.4 
40.1 
48.7 
57. 4 

15.1 
25.1 
35.1 
45.2 
55.2 
65 .2 

7 .1 
14 .5 
22.8 
31.6 
40.7 
49 .6 

7.1 
14. 5 
22.8 
31.6 
40. 7 
49 .5 --------------------------_._-------------------

No . Oia. Type 

2 3/ 4 
3 3/4 
4 3/ 4 
5 3/4 
6 3/4 
7 3/ 4 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

OWeld Plate 

3/ 16, 4.25x3/ 16x 5.25 
3/16, 4 . 25x3/ 16x 8.25 
3/16, 4 . 25x3/16x11.25 
3/ 16, 4.25x3/ 16x14.25 
3/ 16, 4.25x3/ 16x17.25 
3/16, 4.25x3/ 16x20.25 

Rb1t Ryg 

11 .5 
23.6 
37 . 1 
51. 4 
66.1 
80.5 

14.2 
22.3 
30 . 4 
38.5 
46 . 6 
54.7 

Ran 

11.8 
19.0 
26.1 
33.2 
40 . 4 
47 .5 

Rsne Rwld Rbr q Ra l w 

14.5 
22.9 
31.4 
39.9 
48.3 
56.8 

16.3 
26.4 
36.4 
46.4 
56.5 
66.5 

8 .5 
17.4 
27. 4 
38 .0 
48 . 8 
59.5 

8 .5 
17.4 
26.1 
33.2 
40.4 
47. 5 

---------------------------=-------------------------=-=-----------------------No. Oia. Type OWe1d Plate Rblt Ryg Rsn Rsne Rwld Rbrg Ralv 

2 7/8 
3 7/8 
4 7/8 
5 7/8 
6 7/8 
7 7/8 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

3/16, 
3/16, 
3/16, 
3/16, 
3/16, 
3/16, 

4.50x3/ 16x 5 . 75 
4.50x3/16x 8.75 
4. 50x3/ 16X11. 75 
4.50x3/ 16X14.75 
4 . 50x3/16x17.75 
4.50x3/16x20.75 

15 .7 
32 .1 
50.5 
70.0 
89.9 

109.6 

15.5 
23.6 
31 . 7 
39.8 
47 . 9 
56 . 0 

12 . 6 
19.4 
26.1 
32.8 
39.6 
46 . 3 

15 . 7 
24.0 
32.2 
40.5 
48.7 
57.0 

18 . 8 
28.9 
38 . 9 
48.9 
59.0 
69 . 0 

9 . 9 
20.3 
31.9 
44.3 
56.9 
69.4 

9 . 9 
19 . 4 
26.1 
32.8 
39.6 
46 . 3 ----_-_______________ u-____ -, _________________ _ 

No. Oia. Type OWeld Plate Rblt Ryg Rsn Rsne Rwld Rbrg Ralv 

2 1.0 
3 1.0 
4 1.0 
5 1.0 
6 1.0 
7 1. 0 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

NOTES: 

3/16, 
3/16, 
3/ 16, 
3/16, 
3/16, 
3/16, 

4 . 50x3/16X 6.00 
4.50x3/ 16x 9.00 
4.50x3/16x12.00 
4.50x3/16x15.00 
4.50x3/16x18.00 
4. 50x3 / 16x21. 00 

20 . 5 
42.0 
65.9 
91.4 

117 . 5 
143.1 

16 . 2 
24 . 3 
32 . 4 
40 . 5 
48 . 6 
56.7 

12 . 6 
19.0 
25.3 
31.6 
37 .9 
44 . 2 

16.1 
24 . 2 
32.2 
40 . 3 
48.3 
56.4 

20.1 
30.1 
40.2 
50.2 
60.2 
70.3 

11.3 
23 . 2 
36 .5 
50.6 
65 . 1 
79.3 

11.3 
19 . 0 
25 .3 
31 . 6 
37 . 9 
44 . 2 

1. Rblt, RY9, Rsn, Rsn., Rwld, Rbrq are the allowable values ot shear ba •• d 
on bolt failure, yielding of plate gross area, fracture ot plate net 
net area per AlSe, fracture of etfective net area, weld tracture, and 
bolt bearing tailure respectively all in kips. 
Ra1v i. the governing allovabl. shear capacity ot connection in kips. 

2. E70xx electrodes are used. Plate material i. A36 steel 
3. Bolt pitch-3 in., and distance trom bolt line to weld lin. i. 3 . 0 in . 
4. Eccentricity of reaction trom bolt line is assumed to be 3.0 in. 
5. Eccentricity ot reaction trom veld line is equal to (N) (1.0 i n.). 
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A. Aataneh, University of California, Ber~.l.y , July 1988, Page 9 

DESIGN OF SINGLE PLATE FRAMING CONNECTIONS ---
_________________ ~ ____ - _____ • _____________ ~ ____ ~_~n_~ ____ ___ 

No . Oia. Type Dweld Plate Rblt Ryg Ran Rsne Rvld Rbrg Ralv 

2 1/2 
3 1/2 
4 1/ 2 
5 1/2 
6 1/2 
7 1/2 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

1/4 , 
1/' 
1/4 
1/4 
1/4 , 
1/4 

3.75x 1/4 x 4.50 
3 . 75x 1/' x 7 . 50 
3.75x 1/4 xl0.50 
3.75x 1/4 x13.50 
3.75x 1/' x16.50 
3 . 75x 1/4 x19.50 

5.1 
10.5 
16.5 
22.8 
29.4 
35.8 

16.2 
27.0 
37.8 
48.6 
59.4 
70.2 

14.7 
25.3 
35.9 
46.5 
57.1 
67.7 

17 . 1 
29.0 
40 . 8 
52.6 
64.4 
76 . 3 

16.9 
30.2 
43 . 5 
56.9 
70.3 
83 . 7 

7.6 
15.5 
24.3 
33.7 
43.4 
52.9 

5 . 1 
10 . 5 
16.5 
22.8 
29.4 
35.8 -- ---- - __________ -__________________ ~ _________ QAu_u __ nu_u-nn .. _ 

No . Dia. Type Dweld Plate Rblt Ryg Ran Ran. Rvld Rbrg Ralv 

2 5/8 
3 5/8 
4 5/8 
5 5/8 
6 5/8 
7 5/8 

AJ25-X 
AJ25-X 
A325-X 
A325-X 
A325-X 
A325-X 

1/4 , 4.00x 1/4 x 5 . 00 
1/4 4 . 00x 1/ 4 X 8.00 
1/4 , 4 . 00x 1/4 xll . 00 
1/4 , 4.00x 1/4 x14.00 
1/4 , 4 . 00x 1/4 x17.00 
1/ 4 , 4.00x 1/ 4 x20.00 

8.0 
16.4 
25 . 7 
35.7 
45.9 
55 . 9 

18.0 
28.8 
39.6 
50.4 
61.2 
72 . 0 

15.8 
25.8 
35.9 
45.9 
56.0 
66.1 

18.8 
30.3 
41.9 
53.4 
65.0 
76.5 

20.1 
33.S 
46.9 
60.2 
73.6 
87.0 

9.4 
19.4 
30.4 
42.2 
S4.2 
66.1 

8.0 
16.4 
25.7 
35.7 
45 . 9 
5S.9 

-------------------------------------------------------------------------- =-No . Oia. Type Dweld Plat. Rblt Ryg Rsn Rsne Rvld Rbrg Ralv 

2 3/4 
3 3/4 
4 3/ 4 
5 3/4 
6 3/4 
7 3/4 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

1/4 4.25x 1/ 4 x 5.25 
1/ 4 , 4.25x 1/4 x 8.25 
1/4 , 4.25x 1/ 4 xll.25 
1/4 , 4.25x 1/4 x14.25 
1/4 4.25x 1/4 x17.25 
1/4 , 4.25x 1/4 x20.25 

11.5 
23.6 
37.1 
51.4 
66.1 
80.5 

18.9 
29.7 
40. 5 
51. 3 
62.1 
72.9 

15 . 8 
25.3 
34.8 
44.3 
53.8 
63.3 

19.3 
30.6 
41. 9 
53.2 
64.4 
75.7 

21.8 
35.1 
48.5 
61.9 
75.3 
88.7 

11.3 
23.2 
36.5 
50.6 
65 . 1 
79 .3 

11.3 
23 .2 
J4 . 8 
44.3 
53.8 
63.3 

----------------------------------_._---_._-----------._-----------------------. 
No . Oia. Type Dweld Plate Rblt Ryg Ran Rsne Rvld Rbrg Ralw 

2 7/ 8 
3 7/8 
4 7/8 
5 7/8 
6 7/8 
7 7/8 

AJ2S-X 
A325-X 
AJ25-X 
AJ25-X 
AJ25-X 
AJ25-X 

1/4 , 4.50x 1/4 x 5.75 
1/4 4 . 50x 1/4 x 8.75 
1/4 4.50x 1/4 xl1 . 75 
1/4 4.50x 1/4 x14 .75 
1/4 , 4.50x 1/4 x17 . 75 
1/4 , 4.50x 1/4 x20.75 

lS.7 
32.1 
50.5 
70.0 
89.9 

109.6 

20.7 
31.5 
42.3 
53.1 
63.9 
74.7 

16 . 9 
25.8 
34.8 
43.8 
52.7 
61. 7 

20.9 
31.9 
43.0 
54.0 
65 . 0 
76 . 0 

25. 1 
38.5 
51.9 
65 .3 
78 . 6 
92.0 

13.2 
27.1 
42.6 
59.1 
75.9 
92 . 5 

13 . 2 
25.8 
J4.8 
43 . 8 
52.7 
61.7 -------- -----------------------------

No. Oia . Type Dweld Plate Rblt Ryg Rsn Rsne Rvld Rbrg Ralv 

2 1. 0 
3 1. 0 
4 1.0 
5 1. 0 
6 1.0 
7 1. 0 

AJ25-X 
A32S-X 
A325-X 
A32S-X 
A325-X 
A325-X 

NOTES: 

1/4 , 
1/4 , 
1/4 , 
1/4 , 
1/4 
1/4 , 

4 . 50x 1/4 x 6 . 00 
4 . 50x 1/ 4 x 9.00 
4 . 50x 1/4 x12.00 
4.50x 1/4 x15 . 00 
4.50x 1/4 x18 . 00 
4 . 50x 1/4 x21.00 

20 .5 
42.0 
65 . 9 
91.4 

117.5 
143 . 1 

21.6 
32.4 
43.2 
54.0 
64 . 8 
75 . 6 

16.9 
25 .3 
33.7 
42.1 
50.6 
59.0 

21.5 
32.2 
43 . 0 
53.7 
64.4 
75.2 

26.8 
40.2 
53.5 
66.9 
80.3 
93 .7 

15.1 
31.0 
48 . 7 
67.5 
86.7 

105.7 

15.1 
25.3 
33 . 7 
42.1 
50 . 6 
59.0 

1. Rblt, RY9, Rsn, Rsne, Rwld, Rbrq are the allowable value. ot .hear ba •• d 
on bolt failure, yielding of plate gros. area, fracture of plate net 
net area per AISC, fracture ot effective net area, weld fracture, and 
bolt bearing failure respectively all in ~ip •. 
Ralw i8 the governing allowable shear capacity ot connection in ~ip •• 

2. E70xx electrodes are used. Plate material ia A36 steel 
3. Bolt pitch-3 in., and distance from bolt line to weld line i. 3.0 in. 
4. Eccentricity of reaction trom bolt line ia assumed to be 3.0 in . 
5. Eccentricity of reaction from weld line i. equal to (N)(1.0 in.) . 
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A. Astanah, University of California, Berkeley, July 1988, Page 10 

DESIGN OF SINGLE PLATE FRAMING CONNECTIONS 
--,--*---~---------------------------------------
No. Oia. Type 

2 
3 
4 
5 
6 
7 

1/2 
1/2 
1/2 
1/2 
1/2 
1/ 2 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

[)weld 

5/ 16, 
5/16, 
5/16, 
5/16, 
5/16, 
5/16, 

Plate 

3.75x 5/16x 
3.75x 5/16x 
3.75x 5/16x 
3.75x 5/16x 
3 . 75x 5/16x 
3 . 75x 5/16X 

Rblt Ryg 

4.50 
7.50 

10.50 
13.50 
16.50 
19.50 

Ran Rsne Rvld Rbrg Ralv 

•••• 
••• * 
•• ** 
*.*. 
•• ** 
•••• 

tp > db/2 
tp > db/2 
tp > db/2 
tp > db/2 
tp > db/2 
tp > db/2 

•••• 
.*** 
* ••• 
• ••• 
•••• 
.*.* 

--_._------------------------------------- -----------------------------------No. Oia . Type [)weld Plate Rblt Ryg Ran Rane Rvld Rbrg Ralv 

2 5/8 
3 5/8 
4 5/8 
5 5/8 
6 5/8 
7 5/8 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

5/16 , 
5/16, 
5/16, 
5/16, 
5/16, 
5/ 16, 

4.00x 5/16x 5.00 
4.00x 5/16x 8.00 
4.00x 5/16x11.00 
4.00x 5/16x14.00 
4.00X 5/16x17.00 
4.00x 5/16X20.00 

8.0 
16.4 
25.7 
35.7 
45.9 
55.9 

22.5 
36.0 
49.5 
63.0 
76.5 
90.0 

19.7 
32.3 
44.9 
57.4 
70.0 
82.6 

23.4 
37.9 
52.3 
66 . 8 
81.2 
95.7 

25.2 
41.9 
58.6 
75.3 
92.0 

108.7 

11.8 
24.2 
38.0 
52.7 
67.8 
82.6 

8.0 
16.4 
25.7 
35.7 
45.9 
55.9 

---------------------._--------------------------------.------------_ •. _---- --------
No. Oia. Type [)weld Plate Rblt Ryg Rsn Rsne Rvld Rbrg Ralv 

2 3/4 
3 3/4 
4 3/4 
5 3/4 
6 3/4 
7 3/ 4 

A325-X 
A32S-X 
A325-X 
A325-X 
A325-X 
A325-X 

5/16, 
S/16, 
5/16, 
5/16, 
5/ 16, 
5/16, 

4.25x 5/16x 5.25 
4.25x 5/1 6x 8.25 
4.25x 5/16xll.25 
4.25x 5/16x14.25 
4.25x 5/16x17.25 
4.25x 5/16x20.25 

11.5 
23.6 
37.1 
51.4 
66 . 1 
80 . 5 

23.6 
37.1 
50 .6 
64.1 
77.6 
91.1 

19.7 
31.6 
43 .5 
55.4 
67.3 
79.2 

24.1 
38.2 
52.3 
66.4 
80.5 
94.6 

27.2 
43.9 
60.7 
77.4 
94.1 

110.8 

14.2 
29.0 
45 .6 
63.3 
81.3 
99.1 

11.5 
23.6 
37.1 
51.4 
66.1 
79.2 

--_._--------------------------------------------------------------------------. No. Oia. Type [)weld Plate Rblt Ryg Ran Rsne Rwld Rbrg Ralw 

2 7/8 
3 7/8 
4 7/8 
5 7/8 
6 7/8 
7 7/ 8 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

5/ 16, 
5/16, 
5/16, 
5/16, 
5/16, 
5/16, 

4.50x 5/16x 5.75 
4.50x 5/16x 8.75 
4.50x 5/16xll.75 
4.50x 5/16x14.75 
4.50x 5/16x17.75 
4 . 50x 5/16x20.75 

15.7 
32.1 
50.5 
70.0 
89.9 

109.6 

25.9 
39.4 
52.9 
66 . 4 
79.9 
93.4 

21.1 
32.3 
43.5 
54.7 
65.9 
77.1 

26.2 
39.9 
53.7 
67.5 
81.2 
95.0 

31.4 
48.1 
64 .8 
81. 6 
98.3 

115 .0 

16.5 
33.9 
53.2 
73.8 
94.9 

115.6 

15.7 
32.1 
43.5 
54.7 
65.9 
77.1 ______ e_______ _ ___ -. __ --____________________ . ______________________________ _ 

No. Oia. Type [)weld Plate Rblt Ryg Ran Rane Rvld Rbrg Ralv 

2 1. 0 
3 1. 0 
4 1. 0 
5 1.0 
6 1.0 
7 1.0 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

NOTES : 

5/1 6, 
5/16, 
5/16, 
5/16, 
5/16, 
5/16, 

4.50x 5/16x 6.00 
4.50x 5/16x 9 . 00 
4.50x 5/16x12.00 
4.50x 5/16x15.00 
4.50x 5/16x18 . 00 
4.50x 5/16x21.00 

20.5 
42.0 
65.9 
91.4 

117.5 
143.1 

27.0 
40.5 
54.0 
67.5 
81.0 
94 .5 

21.1 
31.6 
42.1 
52.7 
63.2 
73.7 

26.8 
40.3 
53.7 
67 . 1 
80.5 
94.0 

33.5 
50.2 
66.9 
83.7 

100.4 
117.1 

18.9 
38.7 
60.8 
84.4 

108.4 
132.1 

18.9 
31.6 
42.1 
52.7 
63.2 
73.7 

1. Rblt, Ryq, Rsn, Rsne, Rwld, Rbrq are the allowable values of shear ba.ed 
on bolt failure, yielding ot plate gros. area, fracture ot plate net 
net area per Alse, fracture of effective net area, weld fracture, and 
bolt bearing tailure respectively all in kips. 
Ralv i. the governing allowable shear capacity ot connection in kip •. 

2. E70xx electrodes are used. Plate material i. A36 steel 
3. Bolt pitch-3 in., and distance trom bolt line to weld line i. 3.0 in. 
4. Eccentricity ot reaction trom bolt line is assumed to be 3.0 in. 
5. Eccentricity ot reaction trom veld line i. equal to (N) (1.0 in.) • 
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A. A.taneh, University of California, Berkeley , July 1988, 

DESIGN OF SINGLE PLATE FRAMING CONNECTIONS 

Paq. 11 

-------- ---------------.------.----------
No. Oia . Type o...eld Plate Rblt Ryq Rsn Rsne Rwld Rbrq Ralw 

2 
3 
4 
5 
6 
7 

1/ 2 AJ25-X 
1/ 2 A325-X 
1/ 2 A325-X 
1/ 2 A325-X 
1/ 2 A325-X 
1/ 2 A325-X 

J / 8 
3/ 8 
3/8 , 
3/ 8 
3/ 8 , 
3/ 8 , 

3.75" J / 8,. 4. 50 
3.75x 3/ 8 x 7.50 
3 . 75x 3/8 x 10.50 
3.75x 3/ 8 x 13 . 50 
3 . 75x 3/ 8 x 16.50 
3.75x 3/ 8 x 19 . 50 

•••• tp > db/ 2 •••• 
•••• tp > db/ 2 •••• 
•••• tp > db/ 2 •••• 
•• ** tp > db/ 2 •••• 
••• * tp > db/ 2 **** .* •• tp > db/ 2 ••• * __________________ ______________________ ________________________ ____________ - w_ 

No. Oi a. Type O"'.ld Plate Rblt Ryq Rsn Rsne Rwld Rbrq Ra l w 

2 
3 
4 
5 
6 
7 

5/ 8 
5/ 8 
5/ 8 
5/8 
5/ 8 
5/ 8 

A32 5-X 
A32 5-X 
AJ25-X 
AJ 25-X 
A32 5-X 
A325-X 

3/ 8 , 
3/ 8 , 
3/ 8 , 
3/ 8 , 
5/16, 
5/ 16, 

4 . 00x 3/ 8 x 
4.00x 3/ 8 x 
4 . 00x 3/ 8 x 
4.00x 3/ 8 x 
4 . 00x 3/ 8 x 
4.00x 3/8 x 

5 . 00 
8.00 

11.00 
14 . 00 
17 . 00 
20 . 00 

* ••• 
•••• 
•••• 
•••• 
•••• 
* ••• 

tp > db/ 2 
tp > db/ 2 
tp > db/2 
tp > db/ 2 
tp > db/2 
tp > db/2 

••• * 
• ••• 
** •• --*. •••• 
•• ** 

------------------------------------------------------------------------------.-No. Oi a . Type o...e l d Plate Rbl t Ryq Rsn Rsne Rwl d Rbrq Ra l w 

2 3/4 
3 3/4 
4 3/4 
5 3/ 4 
6 3/4 
7 3/ 4 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

3/ 8 , 
3/ 8 , 
3/ 8 , 
5/ 16, 
5/ 16, 
5/ 16, 

4.25x 3/ 8 x 5.25 
4 . 25x 3/ 8 x 8 . 25 
4.25x 3/8 xll.25 
4.25x 3/ 8 x14.25 
4.25x 3/ 8 x17.25 
4 . 25x 3/8 x20 . 25 

11.5 
23 . 6 
37.1 
51.4 
66 . 1 
80.5 

28.4 
44.6 
60 . 8 
77.0 
93 .2 

109 . 4 

23.7 
37.9 
52.2 
66 . 5 
80.7 
95. 0 

29.0 
45 . 9 
62 .8 
79 . 7 
96 . 7 

113 . 6 

32 . 7 
52 . 7 
72. 8 
77 . 4 
94 . 1 

110.8 

17. 0 
34. 9 
54. 8 
7 5 .9 
97. 6 

118.9 

11.5 
23. 6 
37.1 
51.4 
66 . 1 
80.5 

--------------------------------------------------------------------------------No. Oi a . Type o...eld Plate Rblt Ryq Rsn Rsne Rwld Rbr q Ralw 

2 7/ 8 
3 7/8 
4 7/8 
5 7/8 
6 7/8 
7 7/ 8 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

5/16, 
5/16, 
5/ 16, 
5/ 16, 
5/ 16, 
5/16, 

4 . 50x 3/8 x 5 . 75 
4 . 50x 3/ 8 x 8.7 5 
4.50x 3/ 8 xll.75 
4 . 50x 3/ 8 x14 . 75 
4 . 50x 3/ 8 x17 . 75 
4 . 50x 3/ 8 x20.75 

15 . 7 
32 . 1 
50.5 
70.0 
89.9 

109.6 

31. 1 
47.3 
63.5 
79.7 
95. 9 

112.1 

25 . 3 
38 . 7 
52.2 
65.7 
79.1 
92 . 6 

31.4 
47 .9 
64.4 
81.0 
97. 5 

114.0 

31.4 
48.1 
64.8 
81.6 
98 .3 

115.0 

19 . 8 
40 .7 
63.9 
88 . 6 

113. 8 
138 . 7 

15 . 7 
32. 1 
50 . 5 
65. 7 
79 . 1 
92.6 

---------------------------------------------------------------------,--------------------No. Oia. Type o...eld Plate Rblt Ryq Rsn Rsne Rwld Rbrq Ralw 

2 1. 0 
3 1. 0 
4 1.0 
5 1. 0 
6 1. 0 
7 1.0 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

NOTES: 

5/16 , 
5/16 , 
5/16 , 
5/ 16, 
5/ 16, 
5/16, 

4.50x 3/ 8 x 6.00 
4.50x 3/ 8 x 9.00 
4.50x 3/ 8 x12 . 00 
4.50x 3/ 8 x15.00 
4.50x 3/8 x18 . 00 
4.50x 3/8 x21.00 

20 . 5 
42 . 0 
65.9 
91.4 

117.5 
143.1 

n .4 
48 . 6 
64 . 8 
81 . 0 
97. 2 

113.4 

25 . 3 
37 . 9 
50.6 
63. 2 
75 . 9 
88 . 5 

32.2 
48.3 
64.4 
80.5 
96.7 

112.8 

33 .5 
50 .2 
66.9 
83. 7 

100.4 
117. 1 

22.7 
46 . 5 
73 .0 

101. 2 
130 . 1 
158.6 

20 .5 
37. 9 
50 . 6 
63. 2 
75. 9 
88 . 5 

1. Rblt, RY9, Rsn, Rsne, Rwld, Rhrg are the allowable value. ot shear ba •• d 
on bolt failure, yieldinq of plate qro •• area, fracture of pl ate net 
net area per AISC, fracture of etrective net area, weld fracture, and 
bolt bearinq failure r.spectively all in k i p • • 
Ralw i. the qoverninq allowable shear capacity of connection in kips. 

2. E70xx electrodes are used. Plate material i. A36 at eel 
3. Bolt pitch-3 in., and distance from bolt line to weld line i. 3.0 in . 
4. Eccentricity of reaction from bolt line ia a s sumed to be 3 .0 in. 
5. Eccentricity of reac t i on from weld line i s equal to (N) (1.0 i n.) • 
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A. Astaneh, Univeraity at California, Berkeley, July 1988, Paqe 12 

DESIGN or SINGLE PLATE FRAMING CONNECTIONS ---- - - - =- - --- -No . Dia. Type oweld Plate Rblt Ryq Ran Rsne IIvld Rbrq Ral.., 

--------------------------------------------------------------------------------2 1/ 2 A32S-X 7/16, 3.7Sx 7/ 16x 4 . S0 •••• tp > clb/2 •••• 
3 1/ 2 A32S-X 7/16, 3.7Sx 7/16x 7.50 •••• tp > clb/2 •••• 
4 1/ 2 A325-X 7/16, 3.75X 7/16x 10.50 •••• tp > clb/ 2 •••• 
5 1/2 A325-X 3/ 8 , 3.75x 7/16x 13.50 •••• tp > clb/2 .. --
6 1/2 A325-X 3/8 , 3 . 75x 7/16x 16.50 ... - tp > cIb/2 ._.-
7 1/ 2 A325-X 3/ 8 , 3 . 75x 7/16x 19.50 •••• tp > cIb/2 • ••• 
~- ----------------------------------No . Dia. Type oweld Plate Rblt Ryq Rsn Rane RWld Rbrq Ralv 
-------------------.--.------.---------------.---._-----------------------------

2 5/ 8 A325-X 7/16, 4 . 00X 7/ 16x 5.00 •••• tp > cIb/ 2 
_._. 

3 5/ 8 A325-X 7/16, 4.00x 7/ 16x 8.00 •••• tp > clb/ 2 ... -
4 5/ 8 AJ25-X 3/ 8 , 4.00x 7/ 16x 11.00 •••• tp > clb/ 2 **** 
5 5/ B A325-X 3/ 8 , 4.00x 7/ 16X 14 . 00 e_lItllt tp > clb/ 2 **** 
6 5/ 8 A325-X 3/ 8 , 4 . 00x 7/ 16x 17.00 ._.- tp > clb/ 2 .-.. 
7 5/ 8 A325-X 3/ 8 , 4.00x 7/ 16X 20.00 •••• tp > clb/ 2 

e. __ 
--------------------------_._--------------- --No . Di a . Type OWe ld Plate Rb1t Ryq Ran Rsne IIvld Rbrq Ra l .., 

--------------------------------------------------------------------------------
2 3/ 4 A32 5-X 7/ 16, 4.2 5x 7/ 16x 5.2 5 .. _- tp > db/ 2 •••• 
3 3/ 4 A325-X 3/ 8 4 . 25x 7/16x 8 . 25 **** tp > db/ 2 **** 
4 3/4 A325-X 3/ 8 4.25x 7/16x 11. 25 **** tp > cIb/ 2 **** 
5 3/ 4 A325-X 3/8 , 4.25x 7/ l6x 14 . 25 **** tp > db/ 2 **** 
6 3/ 4 A325-X 3/8 , 4.25x 7/ 16x 17.25 **** tp > db/ 2 **** 
7 3/ 4 A325-X 3/ 8 , 4 . 25x 7/16x 20.25 **** tp > db/ 2 **** 

--------------------------------------------------------------------------------No. Dia. Type OWeld Plate Rblt Ryq Rsn Rsne RwlcS Rbrq Relw 
--------------------------------------------------------------------------------
2 7/8 A325-X 3/ 8 , 4 . 50x 7/ 16x 5.75 15 . 7 36 . 2 29.5 36 . 6 37.6 23 . 1 15 . 7 
3 7/ 8 A325-X 3/ 8 , 4 . 50x 7/ 16x 8.75 32.1 55. 1 45.2 55 . 9 57 .7 47 . 4 32 . 1 
4 7/ 8 A325-X 3/ 8 , 4.50x 7 / 16X11. 75 50 . 5 74 . 0 60.9 75 . 2 17.8 74 . 5 50 . 5 
5 7/ 8 A325-X 3/ 8 , 4 . 50x 7/ l6x14.75 70 . 0 92 . 9 76.6 94 . 4 97 . 9 103 .4 70.0 
6 7/8 A325-X 3/ 8 4.50x 7/ l6x17.75 89 . 9 111.8 92.3 113.7 118 . 0 132.8 89.9 
7 7/8 A325-X 3/8 , 4.50x 7/ 16x20.75 109 . 6 130.7 108.0 133 . 0 138 . 0 161. 9 108 . 0 ----.----.-- -------=----------------------No . Dia . Type OWeld Plate Rblt Ryq Rsn Rsne IIvld Rbrq Ralv 
--------------------------------------------------------------------------------
2 1.0 A325-X 3/ 8 , 4.50x 7/16x 6.00 20 . 5 37. 8 29 . 5 37 .6 40 . 2 26.4 20. 5 
3 1.0 A325-X 3/8 , 4 .50x 7/16x 9 . 00 42.0 56.7 44 . 2 56 . 4 60.2 54.2 42.0 
4 1.0 AJ25-X 3/8 , 4.50x 7/16x12.00 65.9 75.6 59 . 0 75 . 2 80.3 85 .2 59.0 
5 1.0 A325-X 3/8 4.50x 7/16x15.00 91.4 94.5 73 . 7 94 . 0 100.4 118.1 73. 7 
6 1.0 A325-X 3/8 , 4.50x 7/l6x18.00 117.5 113.4 88 . S 112 . 8 120.5 lS1.8 88.5 
7 1.0 A325-X 3/8 , 4.50x 7/16x21.00 143.1 132 .3 103.2 131.6 140.6 185.0 103 .2 
-----------------------------------------------------------------------------

NOTES: 
1. Rblt, RY9, Ran, Rsne, Rwld, Rbrg are the allowable values of shear ba.ed 

on bolt failure, yielding of plate gross area , fracture of plate net 
net area per AlSC, fracture of effective net area, weld fracture, and 
bolt bearinq tailure respectively all in kip •. 
Ralv i. the qoverninq allovab1e shear capacity at connection in kips. 

2. E70xx electrodes are used. Plate material i. A36 steel 
3. Bolt pitch-3 in., and distance tram bolt line to veld line is 3.0 in. 
4. Eccentricity at reaction from bolt line is assumed to be 3 . 0 in. 
5. Eccentricity at react i on from veld line i. equal to (N) (1.0 i n . ). 
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A. Astanah, Universi ty ot Cal i fornia , Berkeley, July 1988 , Page 13 

OESIGII OF SIIiGLE PLIITE FRAMIIiG COIillECTIOIiS ._- ------------------ ----- - .--------. 
110 . Oia. Type [)weld Plate Rblt Ryg Ren Rsne Rwld Rbrg Ralw 
--------------------------------------------------------------------------------

2 1/ 2 A325-X 1/2 , 3.75x 1/2 x 4.50 •••• tp > db/2 •••• 
3 1/2 A325-X 1/2 , 3 . 75x 1/2 x 7.50 •••• tp > db/ 2 •••• 
4 1/ 2 A325-X 7/16, 3.75x 1/2 x 10.50 ... - tp > db/2 •••• 
5 1/2 A325-X 7/ 16, 3.75x 1/2 x 13.50 •••• tp > db/2 •••• 
6 1/2 A325-X 7/16, 3.75x 1/2 x 16.50 •••• tp > db/2 •••• 
7 1/2 A325-X 7/16, 3.75x 1/2 x 19.50 .-.. tp > db/2 •••• ____ sa"~ 

- - .. _------------ --------------.-----------No. Oia . Type [)weld Plate Rblt Ryg R.n Rene Rwld Rbrg Ralw 
--------------------------------------------------------------------------------

2 5/ 8 A325-X 1/ 2 , 4.00x 1/2 x 5.00 •••• tp > db/2 • ••• 
3 5/ 8 A325-X 7/ 16, 4 . 00x 1/ 2 x 8.00 •••• tp > db/ 2 • ••• 
4 5/ 8 A325-X 7/16, 4.00x 1/2 x 11.00 •••• tp > db/ 2 • ••• 
5 5/ 8 A325-X 7/ 16, 4.00" 1/2 x 14.00 •••• tp > db/ 2 ... -
6 5/8 A325-X 7/ 16, 4. 00" 1/ 2 x 17 . 00 •••• tp > db/ 2 •••• 
7 5/8 A325-X 7/ 16, 4.00" 1/2 x 20 . 0 0 •••• tp > db/ 2 •••• 
------------------------------ & .---------
No . Oi a . Type [)weld Plate Rblt Ryg Ran Rsne Rwld Rbrg Ralw 
--------------------------------------------------------------------------------

2 3/4 A325-X 7/ 16, 4.25" 1/2 x 5.25 •••• tp > db/ 2 **** 
3 3/4 A325-X 7/ 16, 4 . 25x 1/2 x 8.25 •••• tp > db/ 2 *.*. 
4 3/ 4 A325-X 7/16, 4.25x 1/2 " 11.2 5 •• ** tp > db/ 2 ••• * 
5 3/ 4 A325-X 7/16, 4 . 25x 1/2 x 14.2 5 * ••• tp > db/ 2 •••• 
6 3/ 4 A325-X 7/16, 4.25x 1/ 2 x 17.25 •••• tp > db/ 2 •••• 
7 3/ 4 A325-X 7/16 , 4.25x 1/2 x 20.25 •••• tp > db/ 2 •••• ._-----_ .... --------------------------------------------------------------------110 . Oi a. Type [)weld Plate Rblt Ryg Rsn Rsne Rwld Rbrg Ra l w 

--------------------------------------------------------------------------------
2 7/ 8 A325-X 7/16, 4 . 50x 1/ 2 x 5.7 5 •••• tp > db/ 2 *.*. 
3 7/8 A325-X 7/16, 4 . 50x 1/2 x 8.7 5 •••• tp > db/ 2 •••• 
4 7/ 8 A325-X 7/16, 4.50x 1/2 x 11 . 75 •••• tp > db/ 2 •••• 
5 7/8 A325-X 7/ 16 , 4.50x 1/ 2 x 14.7 5 •••• tp > db/ 2 .*.* 
6 7/ 8 A325-X 7/16, 4.50X 1/2 x 17.7 5 •••• tp > db/ 2 * ••• 
7 7/8 A325-X 7/16, 4 . 50x 1/2 " 20 . 75 •••• tp > db/ 2 • ••• _._._--- ._-- --- - .- ---- -- -----

No. Oi a . Type [)weld Plate Rblt Ryg Ren Rane Rwld Rbrg Ral w 
--------------------------------------------------------------------------------
2 1.0 A325-X 7/ 16, 4 . S0x 1/ 2 x 6.00 20 . 5 43.2 33.7 43.0 46.9 30.2 20 .5 
3 1.0 A325-X 7/ 16, 4.50x 1/ 2 x 9.00 42.0 64.8 50 . 6 64.4 7 0 . 3 62 . 0 42 . 0 
4 1.0 A325-X 7/16, 4.50x 1/ 2 x12.00 65.9 86.4 67.4 85.9 93 . 7 97. 4 65. 9 
5 1.0 A325-X 7/16, 4.50x 1/ 2 x15.00 91.4 108 . 0 84.3 107.4 117 . 1 135. 0 84 . 3 
6 1.0 A325-X 7/16, 4 . 50x 1/2 x18.00 117.5 129.6 101.1 128.9 140.6 173. 5 101.1 
7 1.0 A325-X 7/16, 4.50x 1/2 "21. 00 143.1 151.2 118.0 150.3 164.0 211.4 118.0 
-----------------------------------------------------------------------------

NOTES: 
1. Rblt, Ryq, Ran, Rsne, Rwld, Rbrq are the allowable valu •• ot shear based 

on bolt tailure, yielding ot plata gros. area, tracture ot plate net 
net are. per AISC, fracture ot effective net are., weld tracture, and 
bolt bearing failure respectively all in kip •• 
Ralw i. the governing allowable shear capacity ot connection in kip •• 

2 . E70xx electrodes are uaed. Plate material i. A36 ste.l 
3. Bolt pitch-3 in., and distance tro. bolt line to weld line i. 3.0 in . 
4 . Eccentricity ot reaction trom bolt line i. assumed to be 3.0 in . 
5 . Eccentricity of reaction from weld line i. equal to (N)( 1 .0 in.) • 
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A. Astaneh, University ot Calltornia, Berkeley, Ju l y 1988, Paq e 14 

DESIGN OF SINGLE PLATE FRAMING CONNECTIONS 

------------------------------------.. _.----------------------------------------No . Di a . Type Dweld Plate Rblt Ryq Rsn Ran. Rwl d Rbr q Ralw 

2 
3 
4 
5 
6 
7 

1/ 2 
1/ 2 
1/ 2 
1/ 2 
1/ 2 
1/ 2 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325 - X 

9/ 16, 
9/ 16, 
1/ 2 , 
1/ 2 , 
1/ 2 , 
1/ 2 , 

3 . 75x 9/16x 
3.75x 9/ 16x 
3.75x 9/ 16x 
3.75x 9/ 16x 
3.75x 9/ 16x 
3.75x 9/ 16x 

4. 50 
7.50 

10.50 
13 . 50 
16.50 
19 . 50 

•••• 
** •• -*---_lit-
•••• _._. 

tp > db/ 2 
tp > db/ 2 
tp > db/ 2 
tp > db/ 2 
tp > db/ 2 
tp > db/ 2 

_ ... ... -._.-... -... --_ .. ___ a______ --______________ ------______________________________________________ _ 
No. Oi a. Type Dweld Plate Rblt Ryq Rsn Ra ne Rwld Rbrq Ra l w 

2 
3 
4 
5 
6 
7 

5/ 8 
5/ 8 
5/8 
5/8 
5/ 8 
5/ 8 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

9/ 16, 
1/ 2 
1/ 2 , 
1/ 2 , 
1/ 2 
1/ 2 

4.00x 9/ 16x 
4.00x 9/ 16x 
4.00x 9/ 16x 
4.00x 9/ 16x 
4 . 00x 9/ 16x 
4.00x 9/ 16x 

5 .00 
8 . 00 

11. 00 
14 . 00 
17.00 
20 . 00 

_._. 
-*._ ... --._._-
• *.* 

tp > db/2 
tp > db/2 
tp > db/2 
tp > db/ 2 
tp > db/ 2 
tp > db/ 2 

•••• -_ .. 
•••• 
•••• 
**** •••• __________________ ~ __ == ____________ =_ ________ Ka _______________________________ __ 

No. Dia . Type Dweld Plate Rblt Ryq Rsn R8ne Rwld Rbrg Ra l w 

2 
3 
4 
5 
6 
7 

3/ 4 
3/4 
3/4 
3/ 4 
3/ 4 
3/ 4 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

1/2 
1/ 2 
1/ 2 , 
1/ 2 , 
1/ 2 , 
1/ 2 

4 . 25x 9/ 16x 
4.25x 9/ 16x 
4.25x 9/ 16x 
4.25X 9/ 16x 
4 . 25x 9/16x 
4 . 25x 9/ 16x 

5 . 25 
8 . 25 

11 . 25 
14.25 
17 . 25 
20 . 25 

**** 
• *.* 
•••• 
•••• 
**** •••• 

tp > db/2 
tp > db/2 
tp > db/2 
tp > db/2 
tp > db/ 2 
tp > db/ 2 

*.*. .* •• 
*.*. 
•••• 
***. 
•••• _________________________________________ a _____________________________________ _ 

No. Di a. Type Dweld Plate Rbl t Ryq Rsn Rsne Rwld Rbrq Ral w 

2 
3 
4 
5 
6 
7 

7/ 8 
7/ 8 
7/ 8 
7/ 8 
7/ 8 
7/ 8 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

1/ 2 , 
1/ 2 
1/2 
1/ 2 
1/ 2 
1/2 

4 . 50x 9/ 16x 
4 .50x 9/ 16x 
4 . 50x 9/ 16x 
4.50x 9/ 16x 
4 . 50x 9/ 16x 
4 . 50x 9/16x 

5 . 7 5 
8 . 75 

11. 75 
14.75 
17 . 7 5 
20.75 

•••• 
•••• 
•••• 
•••• 
•••• 
•••• 

tp 
tp 
tp 
tp 
tp 
tp 

> db/2 
> db/ 2 
> db/2 
> db/ 2 
> db/ 2 
> db/ 2 

•••• 
••• • 
•••• 
• ••• 
• ••• 
• ••• 

------------------------------------ -------------------------------------------No. Dia. Type Dweld Plate Rblt Ryq Rsn Ran. Rw1d Rbrg Ra l w 

2 
3 
4 
5 
6 
7 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

NOTES: 

A325-X 
A325-X 
A325-X 
A325-X 
A325-X 
A325-X 

1/ 2 , 
1/2 
1/2 
1/ 2 
1/2 
1/2 

4 . 50x 9/16x 
4.50x 9/16x 
4.50x 9/16x 
4.50x 9/ 16x 
4.50x 9/16x 
4. 50x 9/16x 

6 . 00 
9.00 

12.00 
15.00 
18.00 
21.00 

•••• 
•••• 
•••• 
•••• 
•••• 
•••• 

tp > db/ 2 
tp > db/2 
tp > db/ 2 
tp > db/ 2 
tp > db/ 2 
tp > db/ 2 

• ••• 
•••• 
•••• 
• ••• 
•••• 
•••• 

1 . Rblt, Ryg, Ran, Ran., Rwld, Rbrq are the allowable values of shear based 
on bolt failure, yielding ot plate gross area , fracture of plate net 
net araa per AISC , tracture of ettective net area, weld fracture, and 
bolt beari nq failure respectively all in kips. 
Ralw is the qoverninq allowable shear capacity of connection in k i p s. 

2. E70xx electrodes are used . Plate material i. A36 ateel 
3. Bolt pitch-3 in., and distance from bolt line to weld line i. 3 . 0 in . 
4. Eccentricity of reaction trom bolt line is assumed to be 3 . 0 in . 
5. Eccentricity of reaction from weld l i ne i s equal to (N) (1 . 0 i n. ). 
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A. Astaneh, University of California, Berkeley, July 1988 , Page 15 

DESIGH OF SINGLE PLATE FRAMING CONNECTIONS 
----------------------

.. ___ . __ a_~-~ ______ . __ 
No. Dia. Type 

2 1/2 
3 1/ 2 
4 1/ 2 
5 1/ 2 
6 1/ 2 
7 1/ 2 

AUO-H 
A490-N 
A490-H 
A490-H 
A490-H 
A490-H 

Dweld Plate 

3/16, 3 . 75x3/ 16x 4.50 
l/16, 3.75x3/ 16x 7.50 
3/16, 3 . 75x3/ 16xl0 . 50 
3/16, 3 . 75x3/16x13.50 
3/16, 3 . 75x3/ 16x16.50 
3/ 16, 3 . 75x3/ 16x19.50 

Rblt Ryg 

4.8 
9 . 8 

15 . 4 
21.3 
27 . 4 
l3.4 

12 . 2 
20.3 
28.4 
36 . 5 
44 . 6 
52 . 7 

Rsn 

11 . 0 
19 . 0 
26.9 
34 . 9 
42 . 8 
50.8 

Rane Rwld Rbrg Ralv 

12.8 
21 . 7 
30.6 
39.5 
48.3 
57.2 

12.7 
22.7 
32. 7 
42.7 
52.7 
62.7 

5.7 
11.6 
1 8 . 3 
25.3 
32 . 5 
19 . 6 

4 . 8 
9.8 

15 . 4 
21.3 
27 . 4 
l3.4 ____ ,. _____ ~-_____ .-n_nn.n.~ .. '.~~~.~ __________ ._. _ __________ ~_~.~ __ • ____ ... __ nnnn_nn~~ __ .. ________ _____ 

Ho . Dia . Type 

2 5/ 8 
3 5/ 8 
4 5/ 8 
5 5/ 8 
6 5/ 8 
7 5/ 8 

A490-N 
A490-N 
A490-N 
A490-H 
A490-N 
A490-H 

Dweld Plate 

3/ 16, 4 . 00x3/ 16x 5.00 
3/ 16, 4.00x3/ 16x 8.00 
3/ 16, 4.00x3/ 16xll.00 
3/ 16, 4 . 00x3/16x14.00 
3/ 16, 4.00x3/ 16x17.00 
3/ 16, 4.00x3/ 16x20.00 

Rblt Ryg 

7 . 5 
15.3 
24.0 
33 .3 
42 . 8 
52 . 2 

13.5 
21.6 
29 . 7 
37 . 8 
45 . 9 
54.0 

Ran 

11.8 
19.4 
26.9 
34 . 5 
42 . 0 
49 . 5 

Rsne Rwld Rbrg Ralv 

14.1 
22.7 
31.4 
40 . 1 
48.7 
57.4 

15.1 
25.1 
35.1 
45.2 
55 . 2 
65.2 

7 . 1 
14 . 5 
22 . 8 
l 1. 6 
40 .7 
49.6 

7.1 
14 . 5 
22 . 8 
31.6 
40. 7 
U .5 

_________ a __ ~ _____________________________ a_. ___ - ________________________________ _ 

No. Di a. Type 

2 3/ 4 
1 3/ 4 
4 3/ 4 
5 3/ 4 
6 3/ 4 
7 3/ 4 

A490-H 
A490-H 
A490-H 
A490-H 
A490-H 
A490-H 

Dweld Plate 

3/ 16, 4 . 25xl/ 16x 5 . 25 
l / 16 , 4.25x3/ 16x 8 . 25 
3/ 16 , 4 . 25x3/ 16xl1.25 
3/16 , 4 . 25x3/ 16x14.25 
3/16, 4.25x3/ 16x17.25 
l / 16 , 4.25x3/ 16x20.25 

Rblt Ryg 

10.7 
22 . 0 
34.6 
48.0 
61.7 
75.1 

14.2 
22.l 
30 . 4 
38.5 
46.6 
54. 7 

Ran 

11 . 8 
19.0 
26 . 1 
33.2 
40.4 
4 7. 5 

Rsne Rvld Rbrg Ralv 

14 . 5 
22.9 
31.4 
39 . 9 
48 . l 
56 . 8 

16 . 3 
26.4 
36.4 
46.4 
56.5 
66 . 5 

8 . 5 
17.4 
27.4 
3 8 . 0 
48 . 8 
59.5 

8 . 5 
17.4 
26 . 1 
33 .2 
40 . 4 
47 .5 

--------------------------------------------------------------------------------No. Dia. Type Dweld Plate Rblt Ryg Rsn Rsne Rvld Rbrg Ralv 

2 7/ 8 
3 7/ 8 
4 7/ 8 
5 7/ 8 
6 7/ 8 
7 7/ 8 

A490-H 
A490-H 
A490-H 
A490-H 
A490-H 
A490-H 

3/16 , 4.50xl/ 16x 5.75 
3/16, 4.50x3/16x 8 . 75 
3/ 16, 4.50xl/16x11 . 75 
3/16, 4.50xl/16x14.75 
3/16 , 4.50x3/ 16x17.75 
3/16, 4.50xl/16x20.75 

14 . 6 
30 . 0 
47 . 1 
65 . 3 
83.9 

102.l 

15 . 5 
2l.6 
31.7 
39.8 
47.9 
56 . 0 

12.6 
19.4 
26.1 
32.8 
39.6 
46. 3 

15. 7 
24 . 0 
32 . 2 
40 . 5 
48 . 7 
57.0 

18 . 8 
28.9 
38.9 
48 . 9 
59 . 0 
69 . 0 

9. 9 
20 .3 
31.9 
44. 1 
56 . 9 
69 . 4 

9 . 9 
19.4 
26 . 1 
32 . B 
19 . 6 
46.3 ------------------

- _____________________ ~L __ ._-____ • _______ __ 

Ho. Dia. Type Dweld Plate Rblt Ryg Rsn Rane Rwld Rbrg Ralv 

2 1.0 
3 1. 0 
4 1. 0 
5 1. 0 
6 1.0 
7 1. 0 

A490-H 
A490-H 
A490-H 
A490-H 
A490-H 
A490-H 

NOTES: 

3/16, 
3/16, 
3/16, 
3/16, 
3/16, 
3/16, 

4.50x3/ 16x 6.00 
4.50x3/ 16x 9.00 
4.50Xl/16x12.00 
4.50x3/ 16x15 .00 
4 . 50xl/16x1B.00 
4. 50Xl/16x21. 00 

19.1 
39.2 
61.5 
85.l 

109.6 
133 .6 

16.2 
24.l 
32.4 
40.5 
4B . 6 
56.7 

12.6 
19.0 
25.l 
31.6 
37.9 
44 . 2 

16.1 
24.2 
32.2 
40.3 
48.l 
56.4 

20.1 
lO . 1 
40 . 2 
50 . 2 
60 . 2 
70 . 3 

11. 3 
2 3 . 2 
l6 . 5 
50.6 
6 5. 1 
79.3 

11. 3 
19.0 
25.3 
31.6 
l 7. 9 
44 . 2 

1. Rblt, RY9, Ran, Ran., Rwld, Rbrg are the allowable values of shear based 
on bolt failure, yielding ot plate gross area, fracture of plate net 
net area per AISC, fracture ot effective net araa, weld fracture, and 
bolt bearing failure respectively all in kips. 
Ralv is the governing allovable shear capacity of connection in kip • • 

2. E70xx electrode. are used. Plate material i. A36 ateel 
3. Bolt pitch-3 in., and distance from bolt line to veld line 1s 3. 0 i n. 
4. Eccentricity of reaction from bolt line is assumed to be 3.0 in. 
5. Eccentricity ot reaction trom veld line i . equal to (H ) (1.0 in. ). 
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A. A.taneh, University of California, Berkeley, July 1988, Page 16 

DESIGN OF SINGLE PLATE FRAMING CONNECTIONS __ a 

-----,--~------.-.-- _. ---------.-----------
No . Dia. Type 

2 1/ 2 
3 1/ 2 
4 1/ 2 
5 1/ 2 
6 1/2 
7 1/ 2 

A490-11 
.\490-11 
.\490-11 
A490-11 
.\490-11 
.\490-N 

OWeld 

1/ 4 , 
1/ 4 , 
1/ 4 
1/4 , 
1/4 , 
1/4 , 

Plate 

) . 75 x 1/ 4 x 4.50 
3.75x 1/ 4 x 7.50 
3.75x 1/4 xl0.50 
3 . 75x 1/ 4 x13.50 
3.75x 1/4 x16.50 
3.75x 1/ 4 x19 . 50 

Rblt Ryg 

4.8 
9.8 

15.4 
21.3 
27.4 
33.4 

16.2 
27.0 
37.8 
48.6 
59.4 
70 . 2 

Ra n 

14.7 
25.3 
35. 9 
46.5 
57 . 1 
67 . 7 

Rane Rwld Rbrg Ralv 

17 . 1 
29.0 
40 . 8 
52 . 6 
64 . 4 
76 . 3 

16 . 9 
30.2 
43.5 
56 . 9 
70.3 
83 . 7 

7 . 6 
1 5 .5 
24.3 
33.7 
43 . 4 
5 2. 9 

4.8 
9.8 

15 .4 
21. 3 
27 . 4 
33.4 

---------~---------------------.-------
No. Oia. Type 

2 5/ 8 
3 5/ 8 
4 5/ 8 
5 5/ 8 
6 5/ 8 
7 5/ 8 

.\490-N 

.\490-N 

.\490-N 

.\490-N 

.\490-N 

.\490-N 

OWeld 

1/ 4 , 
1/ 4 
1/ 4 
1/ 4 , 
1/ 4 
1/ 4 , 

Plate 

4.00x 1/ 4 x 5.00 
4 . 00x 1/ 4 x 8 . 00 
4 . 00x 1/ 4 xll.00 
4.00X 1/ 4 x14.00 
4.00x 1/ 4 x17.00 
4.00x 1/4 X20 . 00 

Rblt Ryg 

7 . 5 
15 . 3 
24 . 0 
33 .3 
42 . 8 
52 . 2 

18.0 
28.8 
39 . 6 
50.4 
61.2 
72 . 0 

Rsn 

15 .8 
25.8 
35 . 9 
45.9 
5 6 . 0 
66 . 1 

Rsne Rwld Rbrq 

18.8 
30.3 
41.9 
53.4 
65. 0 
76 . 5 

20.1 
ll.5 
46.9 
60 . 2 
73 . 6 
87 . 0 

9.4 
19.4 
30.4 
42.2 
54.2 
66.1 

Ralw 

7 .5 
15.3 
24.0 
33 . 3 
42.8 
52 . 2 

------------------------------------------------------------------------------No. Dia. Type OWeld Plate Rblt Ryg Rsn Rane Rwl d Rbrg Ralw 

2 3/ 4 
3 3/4 
4 3/4 
5 3/4 
6 3/4 
7 3/4 

A490-N 
.\490-N 
.\490-N 
.\490-N 
.\490-N 
.\490-N 

1/ 4 
1/ 4 
1/4 
1/ 4 
1/4 
1/ 4 

4 . 25x 1/4 X 5 . 25 
4.25x 1/4 X 8 . 25 
4.25x 1/ 4 xll . 25 
4.25x 1/ 4 x14.25 
4 . 25x 1/ 4 x17.25 
4 . 25x 1/ 4 x20 . 25 

10 . 7 
22 . 0 
34 . 6 
48 . 0 
61.7 
75 . 1 

18 . 9 
29. 7 
40 . 5 
51.3 
62 . 1 
72.9 

15 . 8 
25.3 
34.8 
44 . 3 
53 . 8 
6 3. 3 

19.3 
30 . 6 
41.9 
53 . 2 
64 . 4 
75.7 

21. 8 
35 . 1 
48 . 5 
61.9 
75.3 
88 . 7 

11. 3 
2 3. 2 
3 6 .5 
50 . 6 
65 . 1 
79.3 

10 . 7 
22 . 0 
34.6 
44 . 3 
5 3.8 
63 . 3 

-----------------------------------_._--_.-----------------------------------
No. Oi a. Type OWeld Plate Rbl t Ryg Ran Rsne Rvld Rbrg Ralv 

2 7/8 
3 7/ 8 
4 7/ 8 
5 7/ 8 
6 7/8 
7 7/8 

.\490-N 

.\490-N 

.\490-N 

.\490-N 

.\490-N 

.\490-11 

1/ 4 
1/ 4 , 
1 / 4 , 
1 / 4 
1/ 4 , 
1/ 4 

4.50x 
4. 5 0x 
4 . 50x 
4.50x 
4.50x 
4. 50x 

1/ 4 
1/ 4 
1/ 4 
1/ 4 
1/ 4 
1/ 4 

X 5 . 75 
x 8 . 75 
xl1. 7 5 
xl4 . 75 
x17.75 
x20.75 

14 . 6 
30 . 0 
47.1 
65 .3 
83 . 9 

102 . 3 

20 .7 
31.5 
42. 3 
53.1 
63.9 
74 . 7 

16.9 
25. 8 
34.8 
43 . 8 
5 2 . 7 
61. 7 

20 . 9 
31.9 
4 3. 0 
5 4 . 0 
6 5. 0 
7 6 . 0 

25 . 1 
38 . 5 
51.9 
65.3 
78.6 
92.0 

1 3 .2 
27 .1 
42 .6 
59.1 
7 5 .9 
92.5 

13.2 
25.8 
34.8 
43.8 
52.7 
61. 7 

--------------------------~----------,--------------------------------------------No. oia. Type OWeld Plate Rblt Ryg Ran Rsne Rwld Rbrg Ralv 

2 1.0 
3 1.0 
4 1.0 
5 1.0 
6 1.0 
7 1.0 

.\490-11 

.\490-11 

.\490-N 

.\490-N 

.\490-N 

.\490-N 

NOTES : 

1/ 4 , 4. 5 0x 1/ 4 
1/ 4 , 4.50x 1/ 4 
1/ 4 , 4.50x 1/ 4 
1/4 , 4 . 50x 1/ 4 
1/4 4. SOX 1/ 4 
1/4 , 4. 50x 1/ 4 

X 6.00 
x 9 . 00 
x12.00 
x15.00 
x18.00 
x21. 00 

19 . 1 
39.2 
61.5 
85 . 3 

109.6 
133 . 6 

21. 6 
32 . 4 
43 . 2 
54 . 0 
64 . 8 
75 .6 

16.9 
25 . 3 
33.7 
42 . 1 
50 . 6 
59 .0 

21. 5 
32.2 
43 . 0 
53 . 7 
64 . 4 
7 5. 2 

26 . 8 
40.2 
53.5 
66.9 
80. 3 
93. 7 

15 . 1 
31.0 
48 . 7 
67.5 
86 . 7 

105. 7 

15 . 1 
25.3 
33.7 
42 . 1 
50 . 6 
59 . 0 

1. Rblt, Ryg, Ran, Rane, Rwld , Rhrg are the al lowable values of shear baaed 
on bolt failure, yielding of plate gross area, fracture of plate net 
net area per AISC, fracture of etfective net area, weld fracture, and 
bolt bearing failure respectively all in kips. 
Ralv is the govern i ng allowable shear capaci ty of connection in k i p •. 

2 . E70xx electrodes are used. Plate material is A36 steel 
3. Bolt pitch-3 in., and distance from bolt line to weld line i. 3 . 0 in. 
4 . Eccentricity of r eaction from bolt line is assumed to be 3.0 i n . 
5 . Eccentricity of reaction from veld line is equal t o (11) ( 1.0 i n . ) • 
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A. A.tan.h, University of California, Berkeley, July 1988, Pag_ 17 

DESIGN OF SINGLE PLATE FRAMING CONNECTIONS _______________ '~~~~~~;~~~~ ___ ~-~-~_~ __ ~_~; __ ~~~mm~ _______ • ___________ • ___ , ____ ___ 

No. Dia. Typ_ oweld Plat_ Rblt Ryg Rsn Rane Rvld Rbrg Ralw 
--------------------------------------------------------------------------------

2 
3 
4 
5 
6 
7 

1/ 2 A490-N 5/ 16, 3 . 75x 5/l6x 4.50 •••• tp > db/ 2 
1/2 A490-N 5/16, 3 . 75x 5/16x 7.50 •••• tp > db/ 2 
1/ 2 A490-N 5/16, 3 . 75x 5/16x 10.50 •••• tp > db/2 
1/2 A490-N 5/16, 3 . 75x 5/16x 13.50 •••• tp > db/ 2 
1/2 A490-N 5/16, 3 . 75x 5/16x 16.50 •••• tp > db/2 

•••• .. _. .-.. 
*_ •• 
•••• _._. 1/2 A490-N 5/ 16, 3 . 75x 5/16x 19.50 •••• tp > db/ 2 ____ , _________________ • __ ~KW~_Q_q __ -. ____ _ ___ , ______________ ~_~ __ ~_Q_~_Q ___ q ____ ~ ___ , _____________ ____ 

No . Dia . Type oweld Plate Rblt Ryg Ran Rsne Rwld Rbrg Ralw 
--------------------------------------------------------------------------------
2 5/ 8 
3 5/ 8 
4 5/ 8 
5 5/ 8 
6 5/8 
7 5/ 8 

A490-N 
A490-N 
A490-N 
A490-N 
A490-N 
A490-N 

5/ 16, 
5/ 16, 
5/ 16, 
5/ 16, 
5/ 16, 
5/16, 

4.00x 5/ 16x 5. 00 
4.00x 5/ 16x 8.00 
4.00x 5/ 16x11.00 
4.00x 5/16x14.00 
4 . 00x 5/16x17.00 
4 . 00x 5/ l6x20.00 

7.5 
15.3 
24.0 
33.3 
42.8 
52.2 

22 . 5 
36 . 0 
49.5 
63.0 
76 . 5 
90.0 

19. 7 
32. 3 
44.9 
57.4 
70 . 0 
82.6 

23. 4 
37.9 
52 . 3 
66.8 
81.2 
95.7 

25.2 
41.9 
58.6 
75.3 
92 . 0 

10S . 7 

11.8 
24 . 2 
38 . 0 
52. 7 
67 .S 
8 2 .6 

7 . 5 
15 . 3 
24 . 0 
3 3.3 
42 . 8 
52 . 2 _________ a __ a _____ -- _ --___________________________________________________ ____ 

No. Dia. Type oweld Plate Rblt Ryg Ran Rsne Rwld Rbrg Ralw 

2 3/4 A490-N 5/ 16, 4 . 25x 5/ 16x 5.25 
3 3/4 A490-N 5/16, 4.25x 5/ 16x S.25 
4 3/ 4 A490-N 5/16, 4 . 25x 5/ 16xll.25 
5 3/ 4 A490-N 5/16, 4.25x 5/ 16x14 . 25 
6 3/ 4 A490-N 5/16, 4 . 25x 5/16x17.25 
7 3/ 4 A490-N 5/16, 4.25x 5/ 16x20 . 25 

10 . 7 
22 . 0 
34 . 6 
4S.0 
61. 7 
75.1 

23.6 
37 . 1 
50 . 6 
64.1 
77.6 
91.1 

19.7 
31.6 
43 . 5 
55 . 4 
67.3 
79 . 2 

24.1 
38 . 2 
52 . 3 
66.4 
80.5 
94.6 

27.2 
43.9 
60. 7 
77 . 4 
94.1 

110.8 

14 .2 
29.0 
45. 6 
63.3 
S1.3 
99.1 

10.7 
22.0 
34.6 
4S . 0 
61.7 
75 . 1 ---------,----------------------------_._---------- -

No . Dia. Type OWeld Plate Rblt Ryg Rsn Rsne Rwld Rbrg Ralw 

2 7/ 8 
3 7/ S 
4 7/ S 
5 7/ 8 
6 7/8 
7 7/ 8 

A490-N 
A490-N 
A490-N 
A490-N 
A490-N 
A490-N 

5/16, 4.50x 
5/16, 4.50x 
5/16, 4. 50x 
5/16, 4.50x 
5/16, 4.50x 
5/ 16, 4.50x 

5/ 16x 5.75 
5/16x 8.75 
5/16xll.75 
5/16x14.75 
5/ 16x17.75 
5/16x20.75 

14 .6 
30.0 
47.1 
65.3 
S3.9 

102.3 

25.9 
39.4 
52.9 
66.4 
79.9 
93.4 

21.1 
32 . 3 
43.5 
54 . 7 
65.9 
77 . 1 

26.2 
39.9 
53.7 
67.5 
81.2 
95.0 

31. 4 
48 .1 
64 . S 
S1.6 
98 . 3 

115 . 0 

16 .5 
33.9 
53.2 
73.8 
94.9 

115.6 

14.6 
30.0 
43.5 
54.7 
65.9 
77.1 ------- ---- --------------_._----.-._ .... __ . 

No. Dia . Type OWeld Plate Rblt Ryg Rsn Rsne Rwld Rbrg Ralw 

2 1.0 
3 1.0 
4 1.0 
5 1. 0 
6 1.0 
7 1. 0 

A490-N 
A490-N 
A490-N 
A490-N 
A490-N 
A490-N 

NOTES: 

5/16, 
5/16, 
5/16, 
5/16, 
5/16, 
5/16, 

4 . 50x 5/16x 6 . 00 
4.50x 5/16x 9.00 
4.50X 5/16x12.00 
4.50x 5/16x15.00 
4.50x 5/ 16xlS.00 
4.50x 5/16x21 . 00 

19.1 
39.2 
61.5 
85.3 

109.6 
133 . 6 

27.0 
40.5 
54.0 
67.5 
S1.0 
94.5 

21.1 
31. 6 
42 . 1 
52.7 
63.2 
73.7 

26.8 
40.3 
53.7 
67.1 
SO.5 
94.0 

33.5 
50.2 
66 . 9 
83 . 7 

100.4 
117.1 

lS.9 
3S.7 
60 . 8 
84.4 

108.4 
132.1 

18.9 
31.6 
42 . 1 
52.7 
63.2 
73.7 

1. Rblt, Ry9, R.n, Ran., Rwld, Rbr9 are the allowable value. of .hear based 
on bolt failure, yielding of plate gross area, fracture at plate net 
net area per AISC, tracture of ettectlve net area, weld tracture, and 
bolt bearing failure respectively all in kips . 
Ralw i. the governing allowable shear capacity at connection in kips. 

2. E70xx electrodes are used. Plate material is A36 ateel 
3. Bolt pitch-3 in., and distance tram bolt line to weld line i s 3.0 in. 
4. Eccentricity at reaction tram bolt line is assumed to be 3.0 in . 
5. Eccentricity at reaction tram veld line i. equal to (N)(1.0 in.) . 
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A. A.taneh, Un ivers i ty of California, Berke ley , 3uly 1988, Page 1B 

DESIGN OF SINGLE PLATE FRAMING CONNECTIONS 

------------------~-~-~------------------------------------------------- - --.-----No. Oia. Type OWeld Plate Rblt Ryg Ran Rane Rwld Rbrg Ralv 

2 
3 
4 
5 
6 
7 

1/ 2 
1/2 
1/2 
1/ 2 
1/ 2 
1/2 

A490-N 
A490-N 
A490-N 
A490-N 
A490-N 
A490-H 

3/8 , 
3/8 , 
3/8 
3/ 8 
3/8 
3/8 

3.75x 3/8 x 
3.75x 3/8 x 
3.75x 3/8 x 
3.75x 3/ B x 
3.75x 3/8 x 
3 .75x 3/ 8 x 

4.50 
7.50 

10.50 
13.50 
16.50 
19.50 

•••• 
••• * 
•••• 
•••• 
•••• 
•••• 

tp > db/ 2 
tp > db/2 
tp > db/2 
tp > db/2 
tp > db/ 2 
tp > db/ 2 

• ••• 
•••• 
•••• 
• ••• 
•••• 
•••• ----------------------------- ---------------------Ho. Oia. Type OWeld Plate Rblt Ryg Rsn Rsn. Rwld Rbrg Ralv 

2 
3 
4 
5 
6 
7 

5/8 
5/8 
5/8 
5/8 
5/8 
5/8 

A490-H 
A490-H 
A490-H 
A490-H 
A490-N 
A490-H 

3/8 , 
3/8 , 
3/8 , 
3/8 , 
5/16, 
5/16, 

4 . 00x 3/8 x 
4.00x 3/ 8 x 
4 . 00x 3/8 x 
4.00x 3/8 x 
4.00x 3/8 x 
4 . 00x 3/ 8 x 

5.00 
8.00 

11.00 
14.00 
17.00 
20.00 

•••• 
•••• 
•••• 
**** •••• 
* ••• 

tp > db/ 2 
tp > db/2 
tp > db/ 2 
tp > db/2 
tp > db/ 2 
tp > db/2 

• ••• 
• ••• 
• ••• 
•••• 
.*.* 
• ••• 

----------.-------------------------------------------------------------______ a. 
Ho. oi a . Type OWeld Plate Rblt Ryg Rsn Rsne Rvld Rbrg Ralw 

2 3/4 
3 3/4 
4 3/ 4 
5 3/4 
6 3/4 
7 3/4 

A490-H 
A490-H 
A490-H 
A490-H 
A490-H 
A490-H 

3/8 , 
3/8 , 
3/8 , 
5/16, 
5/16, 
5/16, 

4.25x 3/ 8 x 5.25 
4 .25x 3/ 8 x 8 .25 
4.25x 3/ 8 xl1.25 
4 . 25x 3/ 8 x14.25 
4.25x 3/ 8 x17.25 
4 .25x 3/8 x20.25 

10.7 
22.0 
34.6 
4B.0 
61. 7 
75 .1 

28.4 
44 .6 
60.8 
77.0 
93.2 

109 . 4 

23.7 
37.9 
52.2 
66.5 
80.7 
95 .0 

29.0 
45.9 
62.B 
79.7 
96.7 

113.6 

32.7 
52.7 
72.8 
77.4 
94 .1 

110.B 

17.0 
34.9 
54.B 
75.9 
97.6 

11B . 9 

10 .7 
22 .0 
34.6 
4B .0 
61.7 
75.1 

----_._-------------------------------------------_ ... ----_ .. ------------------
Ho . Oia . Type OWeld Plate Rblt Ryg Rsn Ran. Rwld Rbrg Ralv 

2 7/8 
3 7/ 8 
4 7/8 
5 7/ 8 
6 7/B 
7 7/8 

A490-H 
A490-H 
A490-H 
A490-H 
A490-H 
A490-H 

5/ 16, 
5/16, 
5/16, 
5/16, 
5/16, 
5/16, 

4 .50x 3/ B x 5.75 
4 . 50x 3/8 x 8.75 
4 .50x 3/8 xll. 75 
4 . 50x 3/8 x14 .75 
4 .50x 3/8 x17 . 75 
4.50x 3/8 x20 .75 

14 .6 
30.0 
47 .1 
65.3 
83 . 9 

102.3 

31.1 
47. 3 
63.5 
79.7 
95.9 

112.1 

25.3 
38.7 
52.2 
65.7 
79 . 1 
92.6 

31.4 
47.9 
64.4 
81 . 0 
97.5 

114 . 0 

31.4 
48.1 
64.8 
81.6 
98.3 

115.0 

19.8 
40.7 
63.9 
88.6 

113 . 8 
138 . 7 

14.6 
30.0 
47 .1 
65 .3 
79.1 
92 . 6 

-----------------------------------------_.----.. --.-.---------------------.---
Ho. Oia. Type OWeld Plate Rblt Ryg Rsn Rsne Rvld Rbrg Ralv 

2 1.0 A490-H 5/ 16, 4 . 50x 3/ 8 x 6 . 00 19.1 32.4 25.3 32.2 33.5 22.7 19.1 
3 1.0 A490-H 5/16, 4 . 50x 3/8 x 9.00 39 .2 48.6 37 . 9 48 . 3 50.2 46.5 37.9 
4 1.0 A490-H 5/16, 4.50x 3/ 8 x12.00 61.5 64.8 50.6 64.4 66.9 73.0 50.6 
5 1.0 A490-H 5/16, 4.50x 3/ 8 x15.00 85.3 81 .0 63.2 80.5 83 .7 101.2 63 .2 
6 1.0 A490-H 5/16, 4.50x 3/8 x18 . 00 109.6 97.2 75.9 96 .7 100.4 130.1 75.9 
7 1.0 A490-H 5/16, 4 . 50x 3/ 8 x21. 00 133.6 113.4 88.5 112.8 117 .1 158.6 88 .5 
-----------------------------------------------------------------------------

HOTES : 
1. Rblt, Ryq, Ran, Rane, Rwld, Rbrg are the allowable values ot shear ba.ed 

on bolt failure, yielding of plate gross area, fracture of plate net 
net area per AISC, fracture ot effective net area, weld fracture, and 
bolt bearing tailure respectively all in k i ps . 
Ralw ia the governing allowable shear capacity ot connection in kips. 

2. E70xx electrodes are used. Plate material 1. A36 steel 
3. Bolt pitch-3 in., and distance trom bolt line to veld line i. 3.0 in. 
4. Eccentricity ot reaction trom bolt line i. assumed to be 3.0 in. 
5. Eccentricity ot reaction from veld line is equal to (H) (1.0 in.). 
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A. Astaneh, University of Californ i a, Berkeley, July 1988, Page 19 

DESIGN OF SINGLE PLATE FRAMING CONNECTIONS 

-.---------------~--------------------------------,------------=---------------------------No. Dia. Type OWeld Plate Rblt Ryg Rsn Rsne Rwld Rbrg Ralw 
------------------------------------------------.-------------------------------

2 
3 
4 
S 
6 
7 

1/2 
1/2 
1/2 
1/2 
1/ 2 
1/2 

A490-N 
A490-N 
A490-N 
A490-N 
A490-N 
A490-N 

7/16, 
7/16, 
7/16, 
3/ 8 , 
3/8 , 
3/8 , 

3.7Sx 7/16x 
3.7Sx 7/16x 
3.75x 7/16x 
3.7Sx 7/16x 
3.7Sx 7/16x 
3.7Sx 7/16x 

4.50 
7.50 

10.50 
13.S0 
16.50 
19.50 

* ••• 
*.** .*.* •• *. 
* ••• 
.*** 

tp > clb/2 
tp > clb/ 2 
tp > clb/2 
tp > clb/2 
tp > clb/2 
tp > clb/2 

•••• 
***. .*.* •••• 
• ••• 
** •• 

---------------------_.-- --------------------------------=------------------=---------No . Di • • Type OWeld Plate Rblt Ryg Rsn Rsne Rwld Rbrg Ralw 

2 
3 
4 
5 
6 
7 

S/ 8 A490-N 7/16, 4 . 00x 7/16x 5.00 •••• tp > clb/ 2 
S/8 A490-N 7/16, 4.00X 7/1 6x 8 . 00 •••• tp > clb/ 2 
5/ 8 A490-N 3/8, 4.00x 7/16x 11.00 •••• tp > clb/2 
5/8 A490-N 3/ 8, 4.00x 7/ 16x 14.00 •••• tp > db/2 
5/ 8 A490-N 3/ 8, 4.00x 7/16x 17 . 00 •••• tp > clb/ 2 
5/8 A490-N 3/ 8, 4.00x 7/16x 20.00 ••• * tp > db/ 2 

•••• 
•••• * ••• 
•••• 
•••• 
* ••• ---_.'-----------------.--------------------,---------No. 018. Type OWeld Plate Rblt Ryg Ran Rsne Rwld Rbrg Ralw 

2 
3 
4 
5 
6 
7 

3/4 
3/4 
3/4 
3/4 
3/4 
3/4 

A490-N 
A490-N 
A490-N 
A490-N 
A490-N 
A490-N 

7/16, 
3/ 8 , 
3/ 8 , 
3/ 8 , 
3/ 8 , 
3/8 , 

4.25x 7/16x 
4.2Sx 7/16x 
4.2Sx 7/16x 
4.25x 7/ 16x 
4. 2Sx 7/16x 
4.25x 7/16x 

5.25 
8 . 25 

11.25 
14.25 
17.25 
20.25 

•• ** 
**** •••• •••• 
•••• 
••• * 

tp > clb/2 
tp > clb/2 
tp > clb/2 
tp > clb/ 2 
tp > clb/ 2 
tp > cIb/2 

**** •••• _ ... 
• ••• 
** •• 
**** 

------------------=-----~-=-----------=----------------------------------_ ... No. Dia. Type OWeld Plate Rblt Ryg Rsn Rsne Rwld Rbrg Ralw 

14.6 
30.0 
47 . 1 
65.3 
&3.9 

36.2 
55.1 
74.0 
92.9 

29.5 
45.2 
60.9 
76 . 6 
92 . 3 

36 . 6 
55.9 
75.2 
94.4 

37.6 
57 .7 
77.8 
97.9 

23.1 
47.4 
74.5 

14 . 6 
30.0 
47 . 1 
65 .3 
83 . 9 

2 7/8 
3 7/8 
4 7/8 
5 7/ 8 
6 7/8 
7 7/8 

l\490-N 
A490-N 
A490-N 
l\490-N 
l\490-N 
A490-N 

3/8 
3/8 , 
3/8 
3/8 
3/8 , 
3/8 

4.50x 7/16x 5.75 
4.50x 7/ 16x 8.75 
4.50x 7/16xll.75 
4.50x 7/16x14.75 
4.50x 7/16x17.75 
4.50x 7/16x20 . 75 102.3 

111.& 
130.7 108.0 

113.7 
133.0 

118.0 
13&.0 

103.4 
132.8 
161.9 102.3 

------------------------------------=-----=--------=----------------------------No. 018. Type OWeld Plate Rblt Ryg Rsn Ran. Rwld Rbrg Ralw 

2 1.0 
3 1.0 
4 1.0 
5 1.0 
6 1.0 
7 1.0 

A490-N 
A490-N 
A490-N 
A490-N 
l\490-N 
A490-N 

NOTES: 

3/8 , 4 . 50x 7/16x 6.00 
3/8 , 4 . 50x 7/16x 9.00 
3/8 , 4.50x 7/16x12 . 00 
3/8 , 4 . 50x 7/ 16x15 . 00 
3/8 , 4.50x 7/ 16xl&.00 
3/& 4 . 50x 7/16x21.00 

19.1 
39.2 
61.5 
85.3 

109.6 
133 .6 

37.& 
56.7 
75.6 
94.5 

113.4 
132.3 

29.5 
44.2 
59.0 
73.7 
88.5 

103.2 

37.6 
56 . 4 
75.2 
94.0 

112.& 
131.6 

40.2 
60.2 
80.3 

100.4 
120.5 
140.6 

26.4 
54.2 
85.2 

11&.1 
151.8 
185.0 

19.1 
39.2 
59.0 
73.7 
88 .5 

103.2 

1. Rblt, Ryq, Ran, Rsne, Rwld, Rbrq are the allowable values ot shear ba •• d 
on bolt tailure, yielding of plate gro.s area, tracture ot plate net 
net area per AISC, fracture of effective net are. , weld fracture, and 
bolt bearing failure respectively all in kips. 
Ralw i. the governing allowable shear capacity of connection in kips . 

2 . E70xx electrodes are used. Plate material i. A36 steel 
3. Bolt pitch-3 in . , and distance from bolt line to weld line is 3.0 in . 
4. Eccentricity of reaction from bolt line is assumed to be 3 . 0 in. 
5. Eccentricity of reaction from weld line is equal to (N) (1.0 in . ) . 

136 



.. 
• , 
• • • 

•• • .. 
• 

1 

• 
l 

• • • 
J 

• .. 

A. Aataneh, University ot Cal i fornia , Berkeley , July 1988, Page 20 

DESIGN OF SINGLE PUTE FRAMING CONNECTIONS - -.- _.M_ -- .- - _ __ w_ 

No . Di a. Type oweld Plate Rblt Ryq Ran Rane livId Rbrq Ra l y 
--------------------------------------------------------------------------------

2 1/ 2 A490-N 1/ 2 , 3 . 75)( 1/ 2 )( 4.50 •••• tp > db/ 2 _e •• 
3 1/ 2 A490-/I 1/ 2 , 3. 75)( 1/ 2 )( 7 . 50 .. _- tp > db/2 *-.-
4 1/2 A490-N 7/16, 3.75)( 1/2 )( 10 . 50 

_ ... 
tp > db/ 2 ... -

5 1/ 2 A490-N 7/16, 3.75)( 1/ 2 )( 13.50 
e_._ 

tp > db/ 2 •••• 
6 1/2 A490-N 7/16, 3.75)( 1/2 )( 16.50 •••• tp > db/ 2 • ••• 
7 1/2 A490-N 7/16, 3.75>< 1/ 2 )( 19.50 

_._-
tp > db/2 tlttlt._ - --- ---- - - ------ - - -- --_._-- ----

No. Di a . Type oweld Plate Rblt Ryq Ran Rsne livId Rbrq Re l w 
-----------------------------------------------------------.--------------------

2 5/8 A490-N 1/ 2 , 4 . 00x 1/ 2 )( 5 . 00 •••• tp > db/ 2 •••• 
3 5/ 8 A490 - N 7 / 16 , 4.00)( 1/ 2 )( 8.00 

_ ... 
tp > db/ 2 •••• 

4 5/ 8 A490-N 7/ 16 , 4.00)( 1/ 2 x 11.00 _._- tp > db/ 2 
_ ... 

5 5/8 A490-N 7/16, 4.00x 1/ 2 x 14.00 -_ .. tp > db/ 2 • ••• 
6 5/ 8 A490-N 7/16, 4 . 00x 1/ 2 x 17.00 _._. tp > db/ 2 -_.-
7 5/ 8 A490-N 7/ 16, 4 . 00x 1/ 2 >< 20.00 •••• tp > db/ 2 ... -- - -----------------------------------.---_.-- .--------------------------

No . Dia. Type oweld Plate Rblt Ryq Rsn Rsne Rwld Rbrq Relw 
--------------------------------------------------------------------------------

2 3/ 4 A490-N 7/16, 4.25x 1/ 2 x 5.25 •••• tp > db/2 •••• 
3 3/ 4 A490-N 7/ 16, 4.25x 1/ 2 x 8.25 •••• tp > db/ 2 ..*. 
4 3/ 4 A490-N 7/16, 4.25x 1/2 x 11.25 •••• tp > db/2 • ••• 
5 3/ 4 A490-N 7/ 16, 4.25>< 1/2 x 14 . 25 .* .. tp > db/2 *.*. 
6 3/ 4 A490-N 7 / 16, 4.25x 1/ 2 x 17.25 •••• tp > db/ 2 ..*. 
7 3/ 4 A490-N 7/16, 4.25>< 1/2 x 20 . 25 •••• tp > db/ 2 ..*. 

--------------------------------------------------------------------------------No . Di a . Type OWeld Plate Rblt Ryq Rsn Rane Rwld Rbrq Ralw 
--------------------------------------------------------------------------------

2 7/8 A490-N 7/16, 4. 50x 1/2 x 5 .75 •••• tp > db/2 • ••• 
3 7/ 8 A490-N 7/16, 4. 50x 1/ 2 x 8 . 75 •••• tp > db/ 2 ••• * 
4 7/8 A490-N 7/ 16, 4 . 50>< 1/ 2 x 11. 75 •••• tp > db/ 2 • •• * 
5 7/ 8 A490-N 7/16, 4 . 50>< 1/2 x 14 . 75 •••• tp > db/ 2 • ••• 
6 7/ 8 A490-N 7/16, 4 . 50x 1/2 x 17 . 75 •••• tp > db/ 2 • ••• 
7 7/ 8 A490-N 7/16, 4.50x 1/2 x 20.75 .*.* tp > db/ 2 •••• 

--------------------------------------------------------------------------------No . Dia . Type oweld Plate Rblt Ryq Rsn Rsne Rwld Rbrq Ra l w 
--------------------------------------------------------------------------------
2 1.0 A490-N 7/16, 4.50x 1/2 x 6.00 19.1 43.2 33.7 43.0 46 . 9 30.2 19.1 
3 1.0 A490-N 7/ 16, 4.50x 1/2 x 9 . 00 39.2 64.8 50.6 64.4 70. 3 62.0 39.2 
4 1.0 A490-N 7/16, 4 . 50x 1/2 x12.00 61.5 86.4 67.4 85.9 93. 7 97.4 61 .5 
5 1.0 A490-N 7/ 16, 4.50x 1/2 x15.00 85.3 108.0 84.3 107.4 117. 1 135.0 84 . 3 
6 1.0 A490-N 7/16, 4.50x 1/2 ><18.00 109 . 6 129.6 101.1 128.9 140 . 6 173.5 101 . 1 
7 1.0 A490-N 7/16, 4.50x 1/2 x21. 00 133 . 6 151.2 118 . 0 150.3 164.0 211.4 118 . 0 
-----------------------------------------------------------------------------

NOTES: 
1. Rblt, Ryq, Rsn, Ran., Rwld, Rbrq are the allowable value. of .hear based 

on bolt tailure, yieldinq ot plate qrosa area, tracture of plate net 
net area per AISC, fracture of effective net area, weld f racture, and 
bolt bearinq tailure respectively all in kips • 
Ra1w i. the governing allowable shear capacity of connection in kips . 

2. E70xx electrodea are used. Plate material ia A36 at.el 
3 . Bolt pitch-3 in., and distance trom bolt line to weld l i n. ia 3.0 in . 
4 . Eccentricity of reaction frOB bolt line i. a •• umed to be 3 . 0 in . 
5 . Eccentricity ot reaction from weld line ia equal to (N) (1 . 0 in. ) . 
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II. Asta_neh, University ot California, Berkeley, July 1988, Page 21 

DESIGN OF SINGLE PLATE FRAMING CONNECTIONS --------------------------- -------------
No. Oia. Type OWeld Plate Rblt Ryq Ran Ran. Rwld Rbrq Ralw 
--------------------------------------------------------------------------------

2 1/2 11490-N 9/16, 3.75x 9/16x 4.50 •••• tp > db/2 * ••• 
3 1/2 A490-N 9/16, 3.75x 9/16x 7.50 * ••• tp > db/2 • ••• 
4 1/2 11490-N 1/2 , 3. 75x 9/16x 10.50 **** tp > db/2 •••• 
5 1/2 11490-N 1/2 3.75x 9/16x 13.50 •••• tp > db/2 • ••• 
6 1/2 11490-N 1/2 , 3.75x 9/16x 16.50 •••• tp > db/2 * ••• 
7 1/2 11490-N 1/2 , 3.75x 9/ 16x 19.50 •••• tp > db/2 * ••• -- ------------------------------ .--------------------------------------No. Dia. Type OWeld Plate Rblt Ryq R.n Ran. Rwld Rbrq Ralv 

--------------------------------------------------------------------------------
2 5/8 11490-N 9/16, 4 .00x 9/16x 5.00 ••• * tp > db/2 •••• 
3 5/8 11490-N 1/ 2 4.00x 9/16x 8.00 •••• tp > db/2 •••• 
4 5/8 11490-N 1/2 , 4 .00x 9/16x 11.00 ••• * tp > db/2 •••• 
5 5/8 A490-N 1/2 4.00x 9/16x 14.00 •••• tp > db/2 •••• 
6 5/8 A490-N 1/2 , 4.00x 9/16x 17.00 •••• tp > db/2 ** •• 
7 5/8 11490-N 1/2 , 4.00x 9/ 16x 20.00 •••• tp > db/2 •••• --------------------------.-----------------

No. Dia . Type OWeld Plate Rblt Ryq Ran Rsne Rwld Rbrq Ralw 
--------------------------------------------------------------------------------

2 3/4 11490-N 1/2 4.25x 9/16x 5.25 •••• tp > db/2 • ••• 
3 3/4 11490-N 1/2 , 4.25x 9/16x 8.25 •••• tp > db/2 • ••• 
4 3/4 11490-N 1/2 4.25x 9/16x 11.25 •••• tp > db/2 • ••• 
5 3/4 A490-N 1/2 , 4.25x 9/l6x 14 .25 •••• tp > db/2 • ••• 
6 3/4 11490-N 1/2 4 .25x 9/16x 17.25 •••• tp > db/2 • ••• 
7 3/4 A490-N 1/2 4 . 25x 9/16x 20.25 •••• tp > db/2 • ••• __ =_._ .. ________ . ____________ ._ .. _____ zaa. __ ._a. ______________ •• ________________ 

No. Dia. Type OWeld Plate Rblt Ryq Rsn Rsne Rwld Rbrq Ralw 
--------------------------------------------------------------------------------

2 7/8 A490-N 1/2 4 .50x 9/16x 5.75 •••• tp > db/2 • ••• 
3 7/8 11490-N 1/2 4.50x 9/16x 8.75 •••• tp > db/2 • ••• 
4 7/ 8 11490-N 1/2 4.50x 9/16x 11. 75 •••• tp > db/2 • ••• 
5 7/8 11490-N 1/2 , 4 . 50x 9/16x 14.75 •••• tp > db/2 • ••• 
6 7/8 A490-N 1/2 , 4.50x 9/16x 17.75 •••• tp > db/2 • ••• 
7 7/8 11490-N 1/2 , 4 . 50x 9/16x 20.75 •••• tp > db/2 • ••• 

------------------------------------------------------------------_ ... -.--------
No. Dia. Type OWeld Plate Rblt Ryq Ran Rane Rwld Rbrq Ralw 
--------------------------------------------------------------------------------

2 1.0 A490-N 1/2 4 ... 50x 9/16x 6.00 •••• tp > db/2 • ••• 
3 1.0 11490-N 1/2 , 4 . 50x 9/16x 9.00 •••• tp > db/2 • ••• 
4 1.0 A490-N 1/2 4.50x 9/16x 12.00 •••• tp > db/2 •••• 
5 1.0 A490-N 1/2 , 4.50x 9/16x 15.00 •••• tp > db/2 •••• 
6 1.0 A490-N 1/2 , 4,50x 9/16x 18.00 •••• tp > db/2 •••• 
7 1.0 A490-N 1/2 , 4.50x 9/16x 21.00 •••• tp > db/2 • ••• 

----------------------------------------------------------.------------------
NOTES: 
1. Rblt, Ryq, Ran, Rsne, Rwld, Rbrq are the allowable value. ot shear based 

on bolt failure, yielding of plate gross area, fracture of plate net 
net area per AISC, fracture of effective net area, weld fracture, and 
bolt bearinq tailure respectively all in kip •• 
Ralw i. the qoverninq allowable shear capacity ot connection in kips. 

2. E70xx electrodes are used. Plate material i. 1136 steel 
3. Bolt pitch-3 in., and distance trom bolt line to weld line is 3.0 in. 
4 . Eccentricity ot reaction trom bolt line is assumed to be 3.0 in. 
5. Eccentricity of reaction trom weld line i. equal to (N) (1.0 in.). 
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A. Astaneh, Un i versity of Cal i fornia , Berkeley, July 1988, Page 22 

DESIGN OF SINGLE PLATE FRAMING CONNECTIONS ___ -__________________ ~ ____ _a __ = _________________________________________________________ ___ 

No . Dia . Type OWeld Plate 

2 1/ 2 A490-X 3/16, 3.75x3/ 16x 4.50 
3 1/ 2 A490-X 3/ 16, 3.75x3/ 16x 7.50 
4 1/ 2 A490-X 3/ 16, 3.75x3/ 16xlO.50 
5 1/ 2 A490-X 3/ 16, 3.75x3/ 16x13.50 
6 1/ 2 A490-X 3/16, 3.75x3/ 16x16 . 50 
7 1/2 A490-X 3/ 16, 3.75x3/ 16x19.50 

Rblt Ryg 

6.8 
14.0 
22.0 
30.5 
39.2 
47 . 7 

12.2 
20.3 
28.4 
36.5 
44 . 6 
52.7 

Rsn 

11.0 
19.0 
26.9 
34.9 
42.8 
50.8 

Rsne Rwld Rbrg Ralw 

12.8 
21.7 
30.6 
39.5 
48.3 
57.2 

12 . 7 
22 . 7 
32 . 7 
42.7 
52.7 
62.7 

5. 7 
11. 6 
18.3 
25.3 
32.5 
39.6 

5.7 
11 . 6 
18 .3 
25 .3 
32. 5 
39 . 6 

-----------------------------------------------------------------------------------NO. Dia . Type 

2 5/ 8 
) 5/ 8 
4 5/ 8 
5 5/ 8 
6 5/ 8 
7 5/8 

A490-X 
A490-X 
A490-X 
A490-X 
A490-X 
A490-X 

OWeld Plate 

3/ 16, 4.00x3/16x 5 . 00 
3/ 16, 4.00x3/ 16x 8.00 
3/ 16, 4.00x3/ 16xl1 . 00 
3/ 16, 4.00x3/ 16x14 . 00 
3/ 16, 4.00x3/ 16x17.00 
3/ 16, 4.00x3/ 16x20.00 

Rbl t Ryg 

10.7 
21.9 
34.3 
47.6 
61. 2 
74 . 6 

13.5 
21.6 
29.7 
37.8 
45.9 
54 . 0 

Rsn 

11.8 
19.4 
26.9 
34.5 
42.0 
49.5 

Rane Rwld Rbrg Ralw 

14.1 
22.7 
31.4 
40.1 
48.7 
57 . 4 

15 . 1 
25.1 
35.1 
45 . 2 
55.2 
65.2 

7 . 1 
14.5 
22 .8 
31. 6 
40 . 7 
49 . 6 

7 . 1 
14 .5 
22 . 8 
31.6 
40. 7 
49. 5 

--._.--------------------------------------------.---------.--------------------No . Dia . Type 

2 3/ 4 
3 3/ 4 
4 3/ 4 
5 3/ 4 
6 3/ 4 
7 3/ 4 

A490-X 
A490-X 
A490-X 
A490-X 
A490-X 
A490-X 

OWeld 

3/ 16, 
3/ 16, 
3/ 16, 
3/16, 
3/ 16, 
3/ 16, 

Plate 

4.25x3/16x 5 . 25 
4.25x3/ 16x 8 . 25 
4. 25x3/ 16xl1. 25 
4.25x3/16x14.25 
4.25x3/16x17.25 
4 . 25x3/ 16x20 . 25 

Rblt Ryg 

15.3 
31.5 
49.4 
68.5 
88 . 1 

107 . 4 

14 .2 
22.3 
30 . 4 
38. 5 
46.6 
54. 7 

Rs n 

11.8 
19.0 
26 . 1 
33.2 
40.4 
47.5 

Rsne Rwld Rbrg Ralw 

14. 5 
22.9 
31.4 
39 . 9 
48 . 3 
56 . 8 

16 . 3 
26.4 
36.4 
46.4 
56. 5 
66. 5 

8.5 
17 .4 
27.4 
38.0 
48.8 
59.5 

8. 5 
17.4 
26.1 
3 3 .2 
40 . 4 
47 . 5 _____________ ________________________________________ m _________________________ _ 

No. Dia. Type OWeld Plate Rbl t Ryg Rsn Rsne Rwl d Rbrg Ra l w 

2 7/ 8 
3 7/ 8 
4 7/8 
5 7/ 8 
6 7/ 8 
7 7/ 8 

A490-X 
A490-X 
A490-X 
A490-X 
A490-X 
A490-X 

3/ 16, 
3/ 16, 
3/ 16, 
3/16, 
3/ 16, 
3/ 16, 

4.50x3/ 16x 5.75 
4.50x3/ 16x 8.75 
4 . 50x3/ 16x11.75 
4. 50x3/16x14 . 75 
4 . 50x3/ 16x17.75 
4.50x)/ 16x20.75 

20.9 
42 . 8 
67.3 
93.3 

119.9 
146.1 

15. 5 
23 . 6 
31.7 
39 . 8 
47.9 
56.0 

12.6 
19.4 
26.1 
32 . 8 
39.6 
46.3 

15. 7 
24 . 0 
32 . 2 
40 . 5 
48 . 7 
57 . 0 

18.8 
28 . 9 
38 .9 
48 .9 
59.0 
69.0 

9 . 9 
20 . 3 
31.9 
44 . 3 
56 . 9 
69 . 4 

9 . 9 
19 . 4 
26.1 
32 . 8 
39 . 6 
46.3 

--------------------------------------------------------------------------------No. Dia. Type OWeld Plate Rblt Ryg Rsn Rsne Rwl d Rbrg Ralw 

2 1.0 
3 1. 0 
4 1. 0 
5 1.0 
6 1. 0 
7 1. 0 

A490-X 
A490-X 
A490-X 
A490-X 
A490-X 
A490-X 

NOTES: 

3/ 16 , 
3/16, 
3/16, 
3/16, 
3/16, 
3/16, 

4 . 50x3/ 16x 6 . 00 
4 . 50x·3/16x 9.00 
4 . 50x3/ 16x12.00 
4.50x3/ 16x15.00 
4 . 50x3/ 16x18.00 
4.50X3/16x21.00 

27 . 3 
55.9 
87.9 

121. 9 
156 . 6 
190 . 9 

16.2 
24.3 
32.4 
40 .5 
48 . 6 
56.7 

12 . 6 
19.0 
25 . 3 
31.6 
37.9 
44.2 

16.1 
24.2 
32.2 
40.3 
48.3 
56.4 

20. 1 
30.1 
40.2 
50.2 
60.2 
70 . ) 

11.3 
23.2 
36.5 
50.6 
65.1 
79.3 

11.3 
19.0 
25 .3 
31.6 
37 . 9 
44 . 2 

1. Rblt, Ryg, Rsn, Rsne, Rwld , Rbrg are the allowable values of shear based 
on bolt failure, yielding of plate gross area, fracture of plate net 
net area per AlSe, fracture of effective net area, weld fracture , and 
bolt bearing failure respectively all in kips. 
Ralw is the governing allowable shear capacity of connection in kip •• 

2. E70XX electrodes are used. Plate material is AJ6 steel 
3. Bolt pitch-3 in. , and distance from bolt line to weld line is 3 . 0 in. 
4. Eccentricity of reaction from bolt line is assumed to be 3.0 in . 
5. Eccentricity of reaction from weld l i ne i s equal to (N) (1.0 in.). 
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A. Astaneh, Univers i ty of California, Ber keley, Jul y 198 8 , Page 2 3 

OESIGN OF SINGLE PLATE FRAMING CONNECTIONS ___ as _________________________ , _______________ w_w ______________________________ -. __ - __ 

No. Oia. Type 

2 1/ 2 
3 1/ 2 
4 1/2 
5 1/ 2 
6 1/2 
7 1/ 2 

A490-X 
A490-X 
A490-X 
A490-X 
A490-X 
A490-X 

[)weld 

1/ 4 
1/ 4 
1/ 4 , 
1/4 , 
1/ 4 
1/ 4 

Plate 

3 . 75x 1/ 4 x 4.50 
3.75x 1/ 4 x 7.50 
3 . 75x 1/ 4 xl0 . 50 
3.75x 1/ 4 x13.50 
3 . 75x 1/ 4 x16.50 
3 . 75x 1/ 4 x19.50 

Rblt Ryg 

6.8 
14 . 0 
22 . 0 
30 . 5 
39 . 2 
47 . 7 

16 . 2 
27 . 0 
37 . 8 
48.6 
59 . 4 
70 . 2 

Ran 

14 . 7 
25 . 3 
35 . 9 
46 . 5 
57.1 
67 . 7 

Rsne Rwld Rbr g Ra l w 

17.1 
29.0 
40 . 8 
5 2.6 
64.4 
76.3 

16.9 
30 . 2 
43 . 5 
56.9 
70.3 
83.7 

7.6 
15. 5 
24 . 3 
33 . 7 
43 . 4 
52 . 9 

6 . 8 
14.0 
22.0 
30 . 5 
39 . 2 
47. 7 

----------------------------------------------------------_.--------------------
No. Oia . Type [)weld Plate Rblt Ryg Rsn Rane Rwld Rbrg Ralw 

2 5/ 8 
3 5/ 8 
4 5/ 8 
5 5/8 
6 5/8 
7 5/8 

A490-X 
A490-X 
A49 0-X 
A490-X 
A49 0-X 
A490-X 

1/ 4 
1/ 4 
1/ 4 , 
1/ 4 
1/ 4 
1/ 4 

4.00x 1/ 4 x 5.00 
4 . 00x 1/ 4 x 8 . 00 
4 . 00x 1/ 4 Xll.00 
4.00x 1/ 4 x14.00 
4 . 00x 1/ 4 x17.00 
4.00x 1/ 4 X20.00 

10 . 7 
21.9 
34 . 3 
47.6 
61. 2 
74 . 6 

18 . 0 
28 . 8 
39.6 
50.4 
61.2 
72 . 0 

15 . 8 
25.8 
35.9 
45.9 
5 6.0 
66.1 

18 . 8 
30 . 3 
41.9 
53 . 4 
65 . 0 
76.5 

20 . 1 
33 . 5 
46 . 9 
60 . 2 
73 . 6 
87.0 

9 . 4 
19 . 4 
30 . 4 
42 . 2 
54 . 2 
66 . 1 

9.4 
19 . 4 
30 . 4 
42. 2 
54 . 2 
66 . 1 

--------------------------------------------------------------------------------
No. Oi a. Type [)weld Plate Rblt Ryg Rsn Rsne Rwld Rbr g Ral w 

2 3/ 4 
3 3/ 4 
4 3/ 4 
5 3/ 4 
6 3/ 4 
7 3/ 4 

A490-X 
A490-X 
A490-X 
A490-X 
A490-X 
A490-X 

1/ 4 , 4 . 25x 1/ 4 x 5 . 25 
1/ 4 4 . 2Sx 1/ 4 x 8 . 25 
1/ 4 , 4 . 25x 1/ 4 xll.25 
1/ 4 4.2Sx 1/ 4 x14 . 25 
1/ 4 , 4.25x 1/ 4 x 17 . 25 
1/ 4 , 4 . 25x 1/ 4 x20 . 25 

15.3 
31. 5 
49 . 4 
68 .5 
88 . 1 

107 . 4 

18.9 
29 . 7 
40 . 5 
51.3 
62.1 
72.9 

15.8 
25 . 3 
34 . 8 
44.3 
53 . 8 
63 . 3 

19.3 
3 0.6 
41.9 
53.2 
64 . 4 
75. 7 

21.8 
35 . 1 
48.5 
61.9 
7 5. 3 
88.7 

11.3 
23. 2 
36 . 5 
50.6 
6 5 .1 
79.3 

11.3 
23.2 
34.8 
44 . 3 
53 . 8 
63 . 3 ____________ Ca2 ____ • ______________________________ ---__________________________ _ 

No . Oi a . Type [)weld Plata Rblt Ryg Ran Rane Rwld Rbrg Ralw 

2 7/ 8 
3 7/8 
4 7/8 
5 7/ 8 
6 7/8 
7 7/ 8 

A490-X 
A490-X 
A490-X 
A490-X 
A490-X 
A490-X 

1/ 4 4 . S0x 1/ 4 x 5.75 
1/4 4 . 50x 1/ 4 x 8.75 
1/ 4 4.50x 1/ 4 xl1 . 75 
1/ 4 , 4.S0x 1/ 4 x14 . 75 
1/ 4 , 4 . 50x 1/ 4 x17 . 75 
1/ 4 • 4.50x 1/ 4 x20.7S 

20 . 9 
42 . 8 
67.3 
93.3 

119.9 
146.1 

20.7 
31. 5 
42.3 
53.1 
63 . 9 
74.7 

16.9 
25 . 8 
34 . 8 
4 3 .8 
52.7 
61.7 

20 . 9 
31.9 
43.0 
54 . 0 
65. 0 
76.0 

25. 1 
38 . 5 
51.9 
65.3 
78 . 6 
92 . 0 

13 . 2 
27.1 
42.6 
59.1 
75.9 
92.5 

13 . 2 
25. 8 
34.8 
43 . 8 
52.7 
61.7 

--------------------------------------------------------------------------------
NO. Oia. Type [)weld Plate Rblt Ryg Ran Rsne Rwld Rbrg Ralw 

2 1.0 
3 1. 0 
4 1.0 
5 1.0 
6 1.0 
7 1.0 

A490-X 
A490-X 
A490-X 
A490-X 
A490-X 
A490-X 

NOTES: 

1/4 , 4 . 50x 1/ 4 x 6.00 
1/4 , 4.50x 1/ 4 x 9.00 
1/ 4 , 4.S0X 1/4 x12.00 
1/4 4.S0x 1/4 x15.00 
1/4 , 4.S0x 1/ 4 x18.00 
1/4 • 4 . 50x 1/4 x21.00 

27 . 3 
55 . 9 
87 . 9 

121.9 
156 . 6 
190.9 

21.6 
32 . 4 
43 . 2 
54 . 0 
64.8 
7 5. 6 

16 . 9 
25 . 3 
33.7 
42 . 1 
50.6 
59.0 

21.5 
32.2 
43.0 
53.7 
64 . 4 
75.2 

26 . 8 
40 . 2 
53 . 5 
66.9 
80.3 
93.7 

15.1 
31. 0 
48.7 
67.5 
86.7 

105.7 

15 . 1 
25 . 3 
33.7 
42.1 
50.6 
59.0 

1. Rblt, Ryq, Rsn, Rsne, Rwld, Rbrg are the allowable valu •• of s hear ba •• d 
on bolt failure , yielding of plate gross area, fracture of plate net 
net area per AISC, fracture ot effective net area, weld tracture, and 
bolt bearing failure respectively all in kips. 
Ralv i. the governing allowable shear capacity of connection in kip • • 

2. E70xx electrodes are used. Plate material is A36 steel 
3 . Bolt pitch-3 in., and distance from bolt line to weld line i. 3.0 in . 
4. Eccentri city of reaction from bolt line is assumed to be 3.0 in. 
5 . Eccentricity of reaction from veld line is equal to (N) (1.0 in.). 
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A. A.tan.h, University of California, Berkeley, July 1988, Page 24 

DESIGN OF SINGLE PLATE FRAMING CONNECTIONS 

-----------------------------------------------------------------------------------No . Die. Type OWe1d Plate Rblt Ryg Ren Rene Rwld Rbrg Ra1v 

2 
3 

• 
5 
6 
7 

1/2 
1/2 
1/ 2 
1/2 
1/2 
1/2 

A490-X 
A490-X 
A490-X 
A490-X 
A490-X 
A490-X 

5/16, 
5/16, 
5/16, 
5/16, 
5/16, 
5/16, 

3.75x 5/16x 
3.75x 5/ 16x 
3.75x 5/16x 
3.75x 5/16x 
3.75x 5/16x 
3.75x 5/16x 

4.50 
7.50 

10.50 
13.50 
16.50 
19 . 50 

•••• 
•••• 
•• *. 
•••• 
* ••• 
** •• 

tp > db/2 
tp > db/2 
tp > db/2 
tp > db/ 2 
tp > db/2 
tp > db/2 

•••• 
•••• 
• ••• 
••• * 
* ••• 
•••• ---------------... _--------------------------

No. Oia. Type OWeld Plate Rblt Ryg Rsn Rane Rwld Rbrg Ra1v 

2 5/8 
3 5/ 8 
• 5/8 
5 5/8 
6 5/8 
7 5/8 

A490-X 
A490-X 
A'90-X 
A490-X 
A490-X 
A490-X 

5/16, 4.00x 5/ 16x 5.00 
5/16, 4.00x 5/16x 8.00 
5/16, 4 . 00x 5/ 16x11.00 
5/16, 4.00x 5/ 16x14.00 
5/16, 4.00X 5/ 16x17.00 
5/16, 4.00x 5/16X20.00 

10 .7 
21.9 
3'.3 
'7.6 
61. 2 
74.6 

22.5 
36.0 
'9.5 
63.0 
76 . 5 
90.0 

19.7 
32.3 
... 9 
57 •• 
70 . 0 
82.6 

23.. 25 .2 
37.9 .1.9 
52 . 3 58 .6 
66.8 75 .3 
81.2 92.0 
95.7 108.7 

11 . 8 
24.2 
38.0 
52.7 
67.8 
82.6 

10.7 
21.9 
34.3 
47 .6 
61.2 
74.6 

-------------------------------------------------------------------------------No. Oia. Type OWeld Plate Rblt Ryg Rsn Rane Rwld Rbrg Ralw 

2 3/4 
3 3/4 
4 3/ 4 
5 3/4 
6 3/ 4 
7 3/ 4 

A490-X 
A490-X 
A490-X 
A490-X 
A490-X 
A490-X 

5/16 , 
5/16, 
5/16, 
5/16, 
5/16 , 
5/16, 

4.25x 5/16x 5.25 
4.25x 5/16x 8.25 
4.25x 5/16xl1.25 
4.25x 5/ 16x14.25 
4.25x 5/16x17.25 
4.25x 5/16x20.25 

15.3 
31.5 
49 . 4 
68 . 5 
88.1 

107 . 4 

23 . 6 
37 .1 
50 .6 
64.1 
77 . 6 
91.1 

19.7 
31.6 
43.5 
55.' 
67.3 
79.2 

24.1 
38.2 
52.3 
66.4 
80.5 
94.6 

27 .2 
43.9 
60.7 
77 .4 
94 .1 

110 . 8 

14.2 
29.0 
45.6 
63.3 
81.3 
99.1 

14.2 
29.0 
43.5 
55.4 
67 . 3 
79 .2 

--------------------------------------------------------------------------------No. Oia. Type OWeld Plate Rblt Ryg Rsn Ran. Rwld Rbrg Ralv 

2 7/8 
3 7/8 
4 7/8 
5 7/ 8 
6 7/8 
7 7/8 

A490-X 
A490-X 
A490-X 
A490-X 
A490-X 
A490-X 

5/16, 
5/16, 
5/16, 
5/16, 
5/16, 
5/16, 

•. 50x 5/16x 5.75 
4.50x 5/16x 8.75 
4.50x 5/16x11.75 
4.50X 5/16x14.75 
4.50x 5/16X17.75 
4.50X 5/16x20.75 

20.9 
42.8 
67.3 
93.3 

119.9 
146.1 

25 . 9 
39.4 
52.9 
66.4 
79.9 
93.4 

21.1 
32.3 
43.5 
54 . 7 
65.9 
77.1 

26.2 
39.9 
53.7 
67.5 
81. 2 
95.0 

31.4 
48.1 
64.8 
81.6 
98.3 

115.0 

16.5 
33.9 
53.2 
73.8 
94.9 

115.6 

16.5 
32.3 
43.5 
54.7 
65.9 
77.1 

--------------------------------------------------------------------------------No. Oia. Type OVeld Plate Rblt Ryg Rsn Rsn. Rwld Rbrg Ralv 

2 1.0 
3 1. 0 
• 1. 0 
5 1. 0 
6 1. 0 
7 1. 0 

A490-X 
A490-X 
A490-X 
A490-X 
A490-X 
A490-X 

NOTES: 

5/16, 
5/16, 
5/16, 
5/16, 
5/16, 
5/16, 

4.50x 
4.50x 
4.50x 
4.50X 
4.50x 
4.50x 

5/16x 6.00 
5/16x 9.00 
5/16x12.00 
5/16x15.00 
5/16x18.00 
5/16x21. 00 

27.3 
55.9 
87.9 

121.9 
156.6 
190.9 

27.0 
40.5 
54.0 
67.5 
81.0 
94.5 

21.1 
31.6 
42.1 
52.7 
63.2 
73.7 

26.8 
40 . 3 
53.7 
67 . 1 
80.5 
94.0 

33 .5 
50.2 
66.9 
83.7 

100.4 
117.1 

18 . 9 
38.7 
60.8 
84.4 

108 . • 
132 . 1 

18 . 9 
31.6 
42.1 
52 .7 
63.2 
73.7 

1. Rblt, Ryq, Rsn, Rsne, Rvld, Rbrg are the allowable values ot shear based 
on bolt failure, yielding of plate gro •• area, fracture of plate net 
net area per AISC, fracture of effective net area, veld fracture, and 
bolt bearing failure respectively all in kips. 
Ralv i. the governing allowable shear capacity of connection in kip •• 

2. E70xx electrodes are used. Plate material is A36 steel 
3. Bolt pitch-3 in . , and distance from bolt line to veld line is 3.0 in • 
•. Eccentricity of reaction from bolt line is assumed to be 3 . 0 in. 
5. Eccentricity of reaction from veld line i. equal to (N) (1.0 in.). 
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A. Astaneh, University ot California, Berkeley, July 1988 , Page 25 

DESIGN OF SINGLE PLATE FRAMING CONNECTIONS __ ft_- _= ----- --------------=----=-=----
No . Oia. Type OWeld Plate Rblt Ryg Ran Rsne Rwld Rbrg Ralv 

2 1/ 2 1I490-X 
3 1/ 2 1I490-X 
4 1/ 2 1I490-X 
5 1/ 2 l\490-X 
6 1/2 1I490-X 
7 1/ 2 1I490-X 

3/8 
3/ 8 
3/8 
3/8 
3/8 , 
3/8 , 

3.75x 3/8 x 
3.75x 3/8 x 
3.75x 3/8 x 
3.75x 3/ 8 x 
3.75x 3/8 x 
3.75x 3/8 x 

4 . 50 
7.50 

10 . 50 
13 . 50 
16.50 
19 . 50 

•••• tp > db/ 2 
_._. tp > db/ 2 
•• _- tp > db/ 2 
•••• tp > <!b/2 
_ ••• tp > db/2 
•••• tp > <!b/2 

-_ .. 
•••• 
•••• 
•••• 
1ft •• _ ._ .. __ -_--_________ , ___ ~-~_~= _____ . ___ s ______________ ___ 

---=-~---------No . Oia. Type OWeld Plate Rblt Ryg Ran Rsne Rwl d Rbrg Ra l v 

2 
3 
4 
5 
6 
7 

5/ 8 
5/ 8 
5/ 8 
5/ 8 
5/ 8 
5/ 8 

1I490-X 
l\490-X 
1I490-X 
1I490-X 
1I490-X 
l\4 90-X 

3/ 8 , 
3/8 , 
3/ 8 , 
3/ 8 , 
5/ 16, 
5/ 16, 

4.00X 3/ 8 x 
4 . 00x 3/ 8 x 
4.00x 3/ 8 x 
4.00x 3/ 8 x 
4.00x 3/ 8 x 
4.00x 3/ 8 X 

5 . 00 
8.00 

11.00 
14.00 
17.00 
20 . 00 

_ ... 
•••• 
•••• --.-
1ft ••• *._. 

tp > <!b/ 2 
tp > <!b/ 2 
tp > db/ 2 
tp > <!b/ 2 
tp > db/ 2 
tp > db/ 2 

_ .. -. .. -
•••• 
•••• 
• ••• ._.-

---------=----=---=------------=---= .. =-----=--_.=----=---.---------------------
No . Oia. Type OWeld Plate Rblt Ryg Ran Rsn. Rvl d Rbrg Ra l v 

2 3/ 4 
3 3/ 4 
4 3/ 4 
5 3/ 4 
6 3/ 4 
7 3/ 4 

1I490-X 
l\490-X 
1I490-X 
1I490-X 
l\490-X 
l\490-X 

3/ 8 , 
3/ 8 , 
3/ 8 , 
5/ 16, 
5/ 16, 
5/16, 

4.25x 3/8 x 5.25 
4.25x 3/8 x 8.25 
4.25x 3/ 8 xll.25 
4.2Sx 3/ 8 x14.25 
4.25x 3/8 x17.25 
4 . 25x 3/ 8 x20.25 

15 . 3 
31.5 
49.4 
68.5 
88.1 

107.4 

28 . 4 
44 . 6 
60 . 8 
77 .0 
93.2 

109 . 4 

23.7 
37 . 9 
52.2 
66.5 
80.7 
95.0 

29 . 0 
45.9 
62.8 
79 .7 
96 . 7 

113 . 6 

32 .7 
5 2.7 
72 . 8 
77. 4 
94.1 

110.8 

17 . 0 
34 . 9 
54.8 
75 .9 
97.6 

118.9 

15. 3 
31. 5 
49.4 
66 . 5 
80 .7 
95. 0 ----------' .. _----------=--._--------------------No. Oia. Type OWeld Plate Rblt Ryg Rsn Rsne Rwld Rbrg Ralw 

2 7/ 8 
3 7/ 8 
4 7/8 
5 7/8 
6 7/ 8 
7 7/ 8 

l\490-X 
1I490-X 
l\490-X 
1I490-X 
1I490-X 
1I490-X 

5/ 16, 
5/ 16, 
5/16, 
5/16, 
5/16, 
5/16, 

4 . 50x 3/ 8 x 5.75 
4.50x 3/8 x 8.75 
4.50x 3/ 8 xll.75 
4.50x 3/8 x14.75 
4.50x 3/8 x17.75 
4.50X 3/8 X20.75 

20 . 9 
42 . 8 
67 . 3 
93 . 3 

119.9 
146 . 1 

31. 1 
47.3 
63. 5 
79.7 
95.9 

112 . 1 

25 . 3 
38.7 
52 . 2 
65.7 
79 . 1 
92 . 6 

31.4 
47.9 
64.4 
81.0 
97.5 

114.0 

31.4 
48.1 
64.8 
81.6 
98 . 3 

115.0 

19.8 
40 . 7 
63 . 9 
88 . 6 

113.8 
138 . 7 

19 . 8 
38 . 7 
52.2 
65.7 
79.1 
92.6 

--=---=-=-----------------=-=-=------------------------------=--------------No. oia. Type OWeld Plate Rblt Ryg Rsn Rsne Rvld Rbrg Ralv 

2 1.0 
3 1.0 
4 1.0 
5 1.0 
6 1.0 
7 1.0 

1I490-X 
1I490-X 
1I490-X 
1I490-X 
l\490-X 
1I490- X 

NOTES: 

5/ 16, 
5/16 , 
5/ 16, 
5/ 16 , 
5/16, 
5/16, 

4.50x 3/8 x 6.00 
4.50x 3/ 8 x 9.00 
4.50x 3/8 x12.00 
4.50x 3/8 X15.00 
4.50x 3/8 x18.00 
4.50x 3/ 8 x21.00 

27 . 3 
55 . 9 
87 . 9 

121.9 
156.6 
190.9 

32.4 
48 . 6 
64 . 8 
81.0 
97 . 2 

113 . 4 

25 . 3 
37 . 9 
50 . 6 
63 . 2 
75.9 
88.5 

32.2 
48.3 
64.4 
80.5 
96.7 

112.8 

3 3. 5 
50.2 
66 . 9 
83. 7 

100 . 4 
117 .1 

22. 7 
46.5 
73.0 

101. 2 
130 . 1 
1 58.6 

22. 7 
37 . 9 
50 .6 
63 . 2 
75.9 
88 . 5 

1 . Rblt, Ryq, Ran, Rane, Rvld, Rbrq are the allowable values of shear ba.ed 
on bolt failure, yielding of plate groaa area, fracture ot plate net 
net area per AISC, fracture of eftective net area, weld tracture , and 
bolt bearing tailure respectively all in kips . 
Ralv is the governing allovable sbear capacity ot connection i n kips . 

2. E70xx electrodes are used. Plate material i. 1136 steel 
3 . Bolt pitcb-3 in., and distance from bolt lin. to veld line is 3.0 in. 
4. Eccentricity of reaction trom bolt line is assumed to be 3.0 in. 
5 . Eccentricity ot reaction trom veld line is equal to (N) (1.0 i n.) . 
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A. Astaneh, Uni versity ot Cal i forn i a, Berkeley, July 1988 , Paqe 26 

CESIGN OF SINGLE PLATE FRAMING CONNECTIONS 
------------------------_._---------.. _--_._-------------------------------------
No. Ci a. Type 

2 
3 
4 
5 
6 
7 

1/ 2 
1/ 2 
1/ 2 
1/ 2 
1/ 2 
1/ 2 

A490-X 
A490-X 
A490-X 
A490-X 
A490-X 
A490-X 

Dweld 

7/ 16, 
7/16, 
7/16, 
3/8 , 
3/8 , 
3/8 , 

Plate 

3 . 75x 7/16x 
3 . 75x 7/16x 
3 . 75x 7/16x 
3 .7 5x 7/16x 
3 . 75x 7/16x 
3 . 75x 7/16x 

Rblt Ryq 

4.50 
7.50 

10.50 
13.50 
16 . 50 
19.50 

Ran R. ne Rwld Rbrq .. _. _ .. ._.
•••• ... -._.-

tp > db/ 2 
tp > db/2 
tp > db/ 2 
tp > db/ 2 
tp > db/ 2 
tp > db/ 2 

-... 
•••• __ fl_ 

_ ... 
•••• __ fl_ 

RB l w 

------------------------------------------------------------------------------------No . Ci a. Type 

2 
3 
4 
5 
6 
7 

5/ 8 
5/ 8 
5/8 
5/8 
5/8 
5/ 8 

A490-X 
A490-X 
A490-X 
A490-X 
A49 0-X 
A490-X 

Dweld 

7/ 16, 
7/ 16, 
3/ 8 
3/ 8 , 
3/ 8 , 
3/ 8 , 

Plate 

4 . 00x 7/16x 
4 . 00x 7/ 16x 
4.00x 7/16x 
4.00x 7/16x 
4.00x 7/ 16x 
4 . 00x 7/ 16x 

Rblt Ryq 

5.00 
8.00 

11.00 
14.00 
17 . 00 
20.00 

Ran Rsne Rwld Rbrq Ra l w 

-... ... --_.._.... -_ ... 
tp > db/ 2 
tp > db/ 2 
tp > db/ 2 
tp > db/2 
tp > db/ 2 
tp > db/ 2 

__ fl_ 
-_.__ fl_ 

.. --_.._.-
---.----------------------------------------------.--------------------------------No. Ci a. Type 

2 
3 
4 
5 
6 
7 

3/4 
3/ 4 
3/4 
3/4 
3/ 4 
3/4 

A490-X 
A490-X 
A490-X 
A490-X 
A490-X 
A490-X 

Dweld 

7/ 16 , 
3/ 8 , 
3/8 , 
3/ 8 
3/ 8 , 
3/8 , 

Plate 

4.25x 7/ 16x 
4.25x 7/ 16x 
4.25x 7/ 16x 
4.25x 7/ 16x 
4 . 25x 7/16x 
4 . 25x 7/ 16x 

Rb1t Ryq 

5 .25 
8.25 

11.25 
14 . 25 
17.25 
20 . 25 

Rsn R. ne Rwld Rbrq Ralw 

•••• __ fl-

•••• 
•••• __ fl_ _._-

tp > db/ 2 
tp > db/2 
tp > db/ 2 
tp > db/2 
tp > db/ 2 
tp > db/ 2 

_ ... _._. .. _. 
•••• __ fl _ 

-_ .. 
--------------------------------------------------------------------------------NO. Cia . Type Dweld Plate Rbl t Ryq Rsn Rane Rwld Rbrq Ral w 

2 7/ 8 
3 7/8 
4 7/8 
5 7/8 
6 7/ 8 
7 7/ 8 

A490-X 
A490-X 
A490-X 
A490- X 
A490-X 
A490-X 

3/ 8 , 
3/8 , 
3/ 8 
3/8 , 
3/ 8 
3/8 

4.50X 7/16x 5.75 
4 . 50x 7/16x 8.75 
4.50x 7/16x11.75 
4 .50x 7/ 16x14 . 75 
4.50x 7/16x17 . 75 
4 . 50x 7/ 16x20 . 75 

20.9 
42 . 8 
67.3 
93.3 

119 . 9 
146 . 1 

36 .2 
55.1 
74 . 0 
92 . 9 

111.8 
130 . 7 

29 .5 
45 . 2 
60 . 9 
76 . 6 
92.3 

108 . 0 

36.6 
55 . 9 
75.2 
94.4 

113.7 
133 . 0 

37.6 
57.7 
77 . 8 
97.9 

118 . 0 
138.0 

2 3 . 1 
47 .4 
74. 5 

103.4 
132.8 
161.9 

20.9 
42 . 8 
60 . 9 
76.6 
92 . 3 

108.0 

-------~--------------------------------------------------------------- -. No . Ci a . Type Dweld Plate Rblt Ryq Rsn Rane Rwld Rbrq Ralw 

27 . 3 
55 . 9 
87.9 

37.8 
56.7 
75 . 6 
94 . 5 

29.5 
44.2 
59.0 
73.7 
88.5 

37 . 6 
56 . 4 
75.2 
94 . 0 

40 . 2 
60 . 2 
80 . 3 

26 . 4 
54 . 2 
85.2 

26 . 4 
44.2 
59.0 
73 . 7 
88 . 5 

2 1. 0 
3 1.0 
4 1. 0 
5 1. 0 
6 1. 0 
7 1. 0 

A490-X 
A490-X 
A490-X 
A490- X 
A490-X 
A490-X 

3/8 , 
3/8 , 
3/8 
3/8 , 
3/8 , 
3/8 , 

4.50x 7/ 16x 6 . 00 
4 .50x 7/16x 9.00 
4.50x 7/16x12.00 
4 . 50x 7/16x15.00 
4.50x 7/16x18 . 00 
4 . 50x 7/16x21 . 00 

121.9 
156.6 
190 . 9 

113 . 4 
132 . 3 103.2 

112 . 8 
131.6 

100 . 4 
120 . 5 
140 . 6 

118 . 1 
151.8 
185.0 103 . 2 

NOTES: 
1 . Rblt, Ryg, Ran, Ran., Rwld, Rbrg are the allowable values of shear ba •• d 

on bolt failure, yielding ot plate grosa are., fracture of plate net 
net area per AISC, tracture ot effective net area, weld fracture, and 
bolt bearinq tailure respectively all in kip •. 
Ralw i. the qoverninq allowable shear capacity ot connection in k i p •. 

2. E70xx electrodes are used. Plate material is 1.36 steel 
3. Bolt pitch-3 in., and distance trom bolt line to weld line i. 3.0 in. 
4. Eccentricity ot reaction trom bolt line i. assumed to be 3.0 in. 
5. Eccentricity ot reaction trom weld line i . equal to (N) (1.0 in . ) . 
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A. Astaneh , University of California, Berkeley , July 1988, Paqe 27 

DESIGN OF SINGLE Pl-'TE FRAMING CONNECTIONS - ----- ------------------. =- =- --- -No. Dia. Type OWeld Plate Rblt Ryq R.n Ran. Rvld Rbrq Ralv 
--------.-----------------------------------------------------------------------

2 1/2 A490-X 1/2 , 3 . 75x 1/2 x 4.50 *.*. tp > db/2 
_.e_ 

3 1/2 A490-X 1/2 , 3.75x 1/2 x 7.50 •••• tp > db/2 ._.-
4 1/2 A490-X 7/16, 3.75x 1/2 x 10.50 _._- tp > db/2 ._.-
5 1/2 A490-X 7/16, 3.75x 1/2 x 13.50 _._- tp > db/2 .-.-
6 1/2 A490-X 7/16, 3.75x 1/2 x 16.50 """" tp > db/2 --.. 
7 1/ 2 A490-X 7/16, 3.75x 1/2 x 19 . 50 -_.- tp > db/2 •••• - - -- -- - ---

No. Dia. Type OWeld Plate Rblt Ryq Rsn Rane Rvld Rbrq Ralv 
.----------------.----.---------------------------------------------------------

2 5/8 A490-X 1/2 , 4 . 00x 1/2 x 5.00 _._. tp > db/ 2 • ••• 
3 5/ 8 A490-X 7/ 16, 4.00x 1/2 x 8.00 """" tp > db/2 •••• 
4 5/8 A490-X 7/16, 4.00x 1/2 x 11.00 .-.- tp > db/2 ... -
5 5/ 8 A490-X 7/16, 4 . 00x 1/ 2 x 14.00 ... - tp > db/2 •••• 
6 5/ 8 A490-X 7/16, 4.00x 1/2 x 17.00 ._-- tp > db/ 2 -_.-
7 5/ 8 A490-X 7/16, 4.00x 1/2 x 20 . 00 ... - tp > db/2 *"*" ---_.------._-_._------=--------------------=-----

No . Dia. Type OWeld Plate Rblt Ryq Ran Ran. Rvld Rbrq Ralv 
--------------------------------------------------------------------------------

2 3/ 4 A490-X 7/ 16, 4.25x 1/2 x 5.25 _.*. tp > db/ 2 ... -
3 3/ 4 A490-X 7/16, 4.25x 1/2 x 8 . 25 *"*" tp > db/ 2 *.*. 
4 3/ 4 A490-X 7/16, 4.25x 1/2 x 11.25 . _*- tp > db/ 2 _.* . 
5 3/ 4 A490-X 7/16, 4.25x 1/ 2 x 14.25 ... - tp > db/ 2 *"*" 
6 3/4 A490-X 7/16, 4.25x 1/ 2 x 17.25 •••• tp > db/ 2 •••• 
7 3/ 4 A490-X 7/16, 4.25x 1/ 2 x 20.25 •••• tp > db/ 2 ••• * 
-------------- ------------------------------
No. Dia. Type OWeld Plate Rblt Ryq Rsn Rane Rvld Rbrq Ralw 
--------------------------------------------------------------------------------

2 7/ 8 A490-X 7/ 16, 4.50x 1/2 x 5.75 *.** tp > db/ 2 **.* 
3 7/ 8 A490-X 7/16, 4.50x 1/2 x 8.75 •• *. tp > db/ 2 .*.* 
4 7/8 A490-X 7/16, 4.50x 1/2 x 11. 75 ••• * tp > db/ 2 .* •• 
5 7/ 8 A490-X 7/16, 4.50x 1/2 x 14.75 •• *. tp > db/2 • ••• 
6 7/8 A490-X 7/16, 4.50x 1/2 x 17.75 •••• tp > db/2 • ••• 
7 7/8 A490-X 7/16, 4.50x 1/2 X 20.75 •••• tp > db/2 • ••• ---------------------------------- ------- -No . Dia . Type OWeld Plate Rblt Ryq Rsn Rane Rvld Rbrq Ralv 

--------------------------------------------------------------------------------
2 1.0 A490-X 7/16, 4.50x 1/2 x 6.00 27.3 43.2 33.7 43.0 46 . 9 30.2 27 . 3 
3 1.0 A490-X 7/16, 4.50x 1/2 x 9.00 55.9 64 . 8 50.6 64.4 70.3 62.0 50.6 
4 1.0 A490-X 7/16, 4 . 50* 1/2 X12 . 00 87.9 86.4 67 . 4 85 . 9 93 . 7 97 . 4 67 . 4 
5 1.0 A490-X 7/16, 4 . 50x 1/2 X15 . 00 121.9 108 . 0 84.3 107.4 117.1 135.0 84.3 
6 1.0 A490-X 7/16, 4.S0x 1/2 xlS.00 156.6 129.6 101.1 128.9 140.6 173.5 101.1 
7 1.0 A490-X 7/16, 4.50x 1/2 x21. 00 190.9 151.2 118.0 150.3 164.0 211.4 118 . 0 
-----------------------------------------------------------------------------

NOTES: 
1. Rblt, Ryq, Ran, Rane, Rvld, Rbrq are the allowable values of shear based 

on bolt failure, yielding of plate gros. area, fracture of plate net 
net area per AlSe, fracture of effective net area, veld fracture, and 
bolt bearinq failure respectively all in kip •• 
Ralv i. the qoverninq allowable shear capacity of connection in kips . 

2. E70xx electrodes are used. Plate material i. A36 ateel 
3. Bolt pitch-3 in., and distance from bolt line to veld line i. 3.0 in. 
4. Eccentricity of reaction from bolt line is assumed to be 3 . 0 in . 
5. Eccentricity of reaction from veld line is equal to (N) (1 . 0 in. ) . 

144 



-.. 
-, 
-• -. -
-.. 
I 

1 

-
--
-• -
J 

-.. 

A. Astaneh, Uni vers i ty of California, Berkel ey , July 19S5, Page 2S 

DESIGN OF SINGLE PLATE FRAMING CONNECTIONS ---- -- -------==--------------------------No. Oi a. Type OWeld Plate Rblt Ryq Rsn Rane Rwld Rbrg Ral w 
------------------------------------------.-------------------------------------

2 1/ 2 A490-X 9/16, 3 . 75x 9/l6x 4 . 50 **** tp > db/ 2 •••• 
3 1/ 2 A490-X 9/ 16 , 3 . 75x 9/ l6x 7 . 50 **** tp > db/ 2 •• ** 
4 1/2 A490-X 1/2 , 3 . 75x 9/ l6x 10.50 •••• tp > db/ 2 *.*. 
5 1/ 2 A490-X 1/ 2 3. 75x 9/ 16x 13.50 .* •• tp > db/ 2 .* •• 
6 1/ 2 A490-X 1/ 2 3 . 75x 9/16x 16.50 **** tp > db/ 2 •••• 
7 1/ 2 A490-X 1/2 , 3 . 75x 9/16x 19.50 ••• * tp > db/ 2 *.*. - ----- ---- - ___ =_ a-- ----

No. Oia. Type OWeld Plate Rblt Ryg Rsn Rane Rvld Rbrg Ralw 
--------------------------------------------------------------------------------

2 SI S A490-X 9/ 16, 4.00x 9/ 16x 5.00 •••• tp > db/ 2 **** 
3 SI S A490-X 1/2 4.00x 9/l6x S.OO .*** tp > db/ 2 ** •• 
4 5/ S A490-X 1/ 2 , 4.00x 9/ 16x 11.00 .. *.* tp > db/ 2 **** 
5 SI S A490-X 1/ 2 4.00x 9/ 16x 14 . 00 .*.* tp > db/2 **** 
6 SI S A490-X 1/ 2 4.00x 9/ 16x 17.00 ••• * tp > db/ 2 •••• 
7 5/S A490-X 1/ 2 4.00x 9/16x 20 . 00 .*.* tp > db/ 2 **** 

-------------------=~------
_________ ---Z2 ______ = _______________________ --

No. Dia . Type OWeld Plate Rblt Ryg Rsn Rsne Rwld Rbrq Ralw 
--------.-.--------.-------------.------.---------------------------------------

2 3/ 4 A490-X 1/ 2 4 . 25x 9/ 16x 5 . 25 **.* tp > db/ 2 .*.* 
3 3/ 4 A490-X 1/ 2 , 4.25x 9/ 16x S. 25 .*.* tp > db/ 2 **** 
4 3/ 4 A490-X 1/ 2 , 4 . 25x 9/ l6x 11.25 *.** tp > db/ 2 **** 
5 3/ 4 A490-X 1/ 2 , 4.25x 9/ 16x 14.25 •••• tp > db/ 2 •••• 
6 3/ 4 A490-X 1/ 2 , 4 . 25x 9/16x 17.25 •••• tp > db/ 2 • ••• 
7 3 / 4 A490- X 1/2 4 . 25x 9/ l6x 20.25 •••• tp > db/ 2 •••• _a2 •••• ___ • ____ • _____________ • __ •• __ • ____ .:sa_ •• _______ • __ ._. _______ • __ • ________ 

No . Oi a . Type OWeld Plate Rblt Ryg Rsn Rsne Rvld Rbrg Ra l w 
--------------------------------------------------------------------------------

2 7/ S A490-X 1/ 2 , 4 . 50x 9/ l6x 5.75 •••• tp > db/ 2 •••• 
3 7/ S A490-X 1/2 , 4.50x 9/ 16x S.75 •••• tp > db/ 2 • ••• 
4 7/ S A490- X 1/2 4 . 50x 9/ 16x 11. 75 •••• tp > db/ 2 •••• 
5 7/ S A490-X 1/ 2 , 4 . 50x 9/ 16x 14.75 ** •• tp > db/ 2 •••• 
6 7/ S A490-X 1/ 2 , 4.50x 9/ 16x 17 . 75 •••• tp > db/ 2 •••• 
7 7/ S A490-X 1/ 2 4.50x 9/ 16x 20 . 75 •••• tp > db/2 •••• -_._------------- .. _----------------... _-----------------

No. Oia . Type OWeld Plate Rblt Ryg Rsn Rane Rvld Rbrg Ralw 
--------------------------------------------------------------------------------

2 1.0 A490-X 1/2 , 4 . 50x 9/ 16x 6.00 •••• tp > db/ 2 * ••• 
3 1.0 A490-X 1/ 2 4.·50x 9/16x 9 . 00 •••• tp > db/ 2 •••• 
• 1.0 A490-X 1/ 2 4.50x 9/16x 12.00 • ••• tp > db/ 2 • ••• 
5 1.0 A490-X 1/ 2 4 . 50x 9/ 16x 15 . 00 •••• tp > db/ 2 • ••• 
6 1.0 A490-X 1/2 , 4.50x 9/16x lS.00 •••• tp > db/ 2 • •• * 
7 1.0 A490-X 1/ 2 , 4.50x 9/ 16x 21.00 •••• tp > db/ 2 •••• 

-----------------------------------------------------------------------------
NOTES: 
1. Rblt, Ryg, Ran, Ran., Rwld, Rbrg are the allowable values ot 6hear based 

on bolt tailure, yielding ot plate gross area, tracture of plate net 
net area per AISC, tracture ot ettect i ve net area, weld tracture, and 
bolt bearing failure respectively ell in kips. 
Ralw is the governing allowable shear capacity of connection i n k i ps . 

2. E70xx electrodes are used. Plate material is A36 steel 
3. Bolt pitch-3 in . , and distance from bolt line to weld line i. 3 . 0 in . 
4 . Eccentricity of reaction from bolt line is assumed to be 3 . 0 in. 
5 . Eccentri city of reaction from weld line i s equal to (N)(1.0 in. ) . 
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TEST SUKKARY SHEETS 

I 
• This appendix provides three summary sheets for experiments . 

I Each sheet summarizes properties and behavior of each specimen. 
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AISC SINGLE PLATE SHEAR CONNECTIONS 

SUMMARY OF TEST NUMBER 1 

SPECIMEN 7-3/4- s- 3/8 

OBJECTIVE: To study actual behavior of single plate shear 

connections under realistic loading conditions. 

TEST DATE: 7/11/1988 

CONDUCTED BY: K. M. McMullin, S. M. Call, R. Stephen and 

A. Astaneh-Asl 

LABORATORY:200 Davis Hall, University of California, Berkeley. 

PROPERTIES OF TEST SPECIMEN: 

PLATE DEPTH . Zl in PLATE WIDTH : 4 1/4 in PL. THICKNESS:~in . 
PLATE Fy: 35.5 ks i PLATE Fu: 60 ksi PL. MATERIAL: 

NUMBER OF BOLTS: 7 BOLT DIAMETER: :Ji.!Lin TYPE OF BOLTS: AJZHl 
HOLE DIAMETER : lJL1f! in EDGE DISTANCE: .L..5..in TYPE OF HOLES: Standard 
FILLET WELD SIZE:~in WELD LENGTH: Z] in WELD ELECTRODE: EZOXX 

TEST RESULTS: 

MAXIMUM SHEAR: 160 kips, AT ROTATION OF: __ ~0~. 0~3~1~_ rad. 

MAJOR OBSERVATION: All bol t s suddenly sheared off 

GENERAL COMMENTS AND DISCUSSION: 

- Very small slippage occurred at the start of 
the test. 

- A second slip occurred at about 70 kips shear . 

- Yielding that could be observed on the plate. 
was very minor. Shear deformations were 
very small. 

- Failure occurred when load r eached 160 kips 
of shear acting on t he connection. Failure 
mode was brittle frac t ure of all bolts in 
shear . 
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AISC SINGLE PLATE SHEAR CONNECTIONS 

SUMMARY OF TEST NUMBER -=2 __ _ 

SPECIMEN 5-3/4-5-3/8 

OBJECTIVE: To study actual behavior of single plate shear 

connections under realistic loading conditions. 

TEST DATE: 7/13/1988 

CONDUCTED BY: K. M. McMullin, S. M. call, R. Stephen and 

A. Astaneh-Asl 

LABORATORY:200 Davis Hall, university of california, Berkeley. 

PROPERTIES OF TEST SPECIMEN: 

PLATE DEPTH . 
l~ in PLATE WIDTH :~in PL. THICKNESs:~in . 

PLATE Fy: 35 . 5 ksi PLATE Fu: 60 ksi PL. MATERIAL: 

NUMBER OF BOLTS: 2 BOLT DIAMETER: .lL!!in TYPE OF BOLTS: A325-N 

HOLE DIAMETER : 13116 in EDGE DISTANCE: 1. 5 in TYPE OF HOLES: Standard 

FILLET WELD SIZE:~in WELD LENGTH: 15 in WELD ELECTRODE: E70XX 

~ RESULTS: 
MAXIMUM SHEAR: __ ~1~37~ ____ __ kips, AT ROTATION OF: ~0~.~0~54~ __ _ rad. 

MAJOR OBSERVATION: All bolts suddenly sheared off 

GENERAL COMMENTS AND DISCUSSION: 

- No slippage occurred in this specimen until 
load reached about 100 kips of shear on 
connection 

- Behavior was very similar to specimen 1. 

- Failure occurred when load reached a value 
of 137 kips shear acting on connection. 
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AISC SINGLE PLATE SHEAR CONNECTIONS 

SUMMARY OF TEST NUMBER 3 

SPECIMEN 3- 3/4- 5- 3/8 

OBJECTIVE: To study actual behavior of s i ngle plate shear 

connections under realisti c loading conditions. 

TEST DATE: 7/14/1988 

CONDUCTED BY: K. M. McMullin, S. M. Call, R. Stephen and 

A. Astaneh-Asl 

LABORATORY:200 Davis Hall, University of California, Berkeley. 

PROPERTIES OF TEST SPECIMEN: 

PLATE DEPTH . 9 in PLATE WIDTH : 4 1/4 i n PL. THICKNESS:~ . 
PLATE Fy: 35 . 5 ks i PLATE Fu: 60 ksi PL. MATERIAL: 

in 

NUMBER OF BOLTS: 3 BOLT DIAMETER: 3/4 i n TYPE OF BOLTS: A325- N 

HOLE DIAMETER : 13/16 in EDGE DISTANCE: 1.5in TYPE OF HOLES: St andard 

FILLET WELD SIZE:~in WELD LENGTH: 9 in WELD ELECTRODE: E70XX 

TEST RESULTS: 

MAXIMUM SHEAR: 94 kips, AT ROTATION OF: 0.056 rad. 

MAJOR OBSERVATION: All bolts s uddenly s heared off 

GENERAL COMMENTS AND DISCUSSION: 

- This specimen a l so behaved as s pecimen 1. 

- Very minor shear yielding could be observed 
On t he pla t e . 

- Failur e occurred when all t hree bol t s 
suddenly frac tured i n s hear . 
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