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1. INTRODUCTION 

1.1 General 

A significant characteristic of modern building design is lighter 

cladding and more flexible frames. These features produce an increased 

vulnerability of glass and cladding to wind damage and result in larger 

deflections of the building frame. In addition, increased use of pedes

trian plazas at the base of the buildings has brought about a need to 

consider the effects of wind and gustiness in the design of these areas. 

The building geometry itself may increase or decrease wind loading 

on the structure. Wind forces may be modified by nearby structures 

which can produce beneficial shielding or adverse increases in loading. 

Overestimating loads results in uneconomical design; underestimating may 

result in cladding or window failures. Tall structures have historically 

produced unpleasant wind and turbulence conditions at their bases. The 

intensity and frequency of objectionable winds in pedestrian areas is 

influenced both by the structure shape and by the shape and position of 

adjacent structures. 

Techniques have been developed for wind tunnel modeling of proposed 

structures which allow the prediction of wind pressures on cladding and 

windows, overall structural loading, and also wind velocities and gusts 

in pedestrian areas adjacent to the building. Information on sidewalk

level gustiness allows plaza areas to be protected by design changes 

before the structure is constructed. Accurate knowledge of the inten

sity and distribution of the pressures on the structure permits adequate 

but economical selection of cladding strength to meet selected maximum 

design winds and overall wind loads for the design of the frame for 

flexural control. 
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Modeling of the aerodynamic loading on a structure requires special 

consideration of flow conditions in order to guarantee similitude between 

model and prototype. A detailed discussion of the similarity require-

ments and their wind-tunnel implementation can be found in references 

(1), (2), and (3). In general, the requirements are that the model and 

prototype be geometrically similar, that the approach mean velocity at 

the building site have a vertical profile shape similar to the full-

scale flow, that the turbulence characteristics of the flows be similar, 

and that the Reynolds number for the model and prototype be equal. 

These criteria are satisfied by constructing a scale model of the 

structure and its surroundings and performing the wind tests in a wind 

tunnel specifically designed to model atmospheric boundary-layer flows. 

Reynolds number similarity requires that the quantity UD/v be similar 

for model and prototype. Since v , the kinematic viscosity of air, is 

identical for both, Reynolds numbers cannot be made precisely equal with 

reasonable wind velocities. To accomplish this the air velocity in the 

wind tunnel would have to be as large as the model scale factor times 

the prototype wind velocity, a velocity which would introduce unacceptable 

compressibility effects. However, for sufficiently high Reynolds numbers 

(>2x104) the pressure coefficient at any location on the structure will 

be essentially constant for a large range of Reynolds numbers. Typical 

7 8 5 6 values encountered are 10 -10 for the full-scale and 10 -10 for the 

wind-tunnel model. In this range acceptable flow similarity is achieved 

without precise Reynolds number equality. 

1.2 The Wind-Tunnel Test 

The wind-engineering study is performed on a building or building 

group modeled at scales ranging from 1:150 to 1:400. The building model 
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is constructed of clear plastic fastened together with screws. The 

structure is modeled in detail to provide accurate flow patterns in the 

wind passing over the building surfaces. The building under test is 

often located in a surrounding where nearby buildings or terrain may 

provide beneficial shielding or adverse wind loading. To achieve simi

larity in wind effects the area surrounding the test building is also 

modeled. A flow visualization study is first made (smoke is used to 

make the air currents visible) to define overall flow patterns and 

identify regions where local flow features might cause difficulties in 

building curtain-wall design or produce pedestrian discomfort. 

The test model, equipped with pressure taps (200 to 600 or more), 

is exposed to an appropriately modeled atmospheric wind in the wind 

tunnel and the fluctuating pressure at each tap measured electronically. 

The model, and the modeled area, are rotated 10 or 15 degrees and another 

set of data recorded for each pressure tap. Normally, 24 or 36 sets of 

data (360 degrees of turning) are taken; however, when flow visualiza

tion or recorded data indicate high pressure regions of small azimuthal 

extent, data is obtained in smaller azimuthal steps. 

Data are recorded, analyzed and processed by an on-line computerized 

data-acquisition system. Pressure coefficients of several types are 

calculated by the computer for each reading on each piezometer tap and 

are printed in tabular form as computer readout. Using wind data appli

cable to the building site, representative wind velocities are selected 

for combination with measured pressures on the building model. Integra

tion of test data with wind data results in prediction of peak local 

wind pressures for design of glass or cladding and may include overall 

forces and moments on the structure (by floor if desired) for design of 
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the structural frame. Pressure contours are drawn on the developed 

building surfaces showing the intensity and distribution of peak wind 

loads on the building. These results may be used to divide the building 

into zones where lighter or heavier cladding or glass may be desirable. 

Based on the visualization (smoke) tests and on a knowledge of 

heavy pedestrian use areas, a dozen or more locations may be chosen at 

the base of the building where wind velocities can be measured to deter

mine the relative comfort or discomfort of pedestrians in plaza areas, 

near building entrances, near building corners, or on sidewalks. 

Usually a reference pedestrian position is also tested to determine 

whether the wind environment in the building area is better or worse 

than the environment a block or so away in an undisturbed area. 

The following pages discuss in greater detail the procedures 

followed and the equipment and data collecting and processing methods 

used. In addition, the data presentation format is explained and the 

implications of the data are discussed. 



5 

2. EXPERIMENTAL CONFIGURATION 

2.1 Wind Tunnel 

Wind-engineering studies are performed in the Fluid Dynamics and 

Diffusion Laboratory at Colorado State University (Figure 1). Three 

large wind tunnels are available for wind loading studies depending on 

the detailed requirements of the study. The wind tunnel used for this 

investigation is shown in Figure 2. All tunnels have a flexible roof 

adjustable in height to maintain a zero pressure gradient along the test 

section. The mean velocity can be adjusted continuously in each tunnel 

to the maximum velocity available. 

2.2 Model 

In order to obtain an accurate assessment of local pressures using 

piezometer taps, models are constructed to the largest scale that does 

not produce significant blockage in the wind-tunnel test section. The 

models are constructed of 1/2 in. thick Lucite plastic and fastened 

together with metal screws. Significant variations in the building 

surface, such as mullions, are machined into the plastic surface. 

Piezometer taps (1/16 in. diameter) are drilled normal to the exterior 

vertical surfaces in rows at several or more elevations between the 

bottom and top of the building. Similarly, taps are placed in the roof 

and on any sloping, protruding, or otherwise distinctive features of 

the building that might need investigation. 

Pressure tap locations are chosen so that the entire surface of 

the building can be investigated for pressure loading and at the same 

time permit critical examination of areas where experience has shown 

that maximum wind effects may be expected to occur. Locations of the 

pressure taps for this study are shown in Figure 3. Dimensions are 
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given both for full-scale building (in ft) and for model (in in.). The 

pressure tap numbers are shown adjacent to the taps. 

The pressure tests are sometimes made in two stages. In the first 

stage measurements are made on the initial distribution of pressure 

taps. If it becomes apparent from the data that the loading on the 

building is being influenced by some unsuspected geometry of the build

ing or adjacent structures, additional pressure taps are installed in 

the critical areas. The locations of the taps are selected so that the 

maximum loading can be detected and the area over which this loading is 

acting can be defined. Any added taps are also shown in Figure 3. 

A circular area 750 to 2000 ft in radius depending on model scale 

and characteristics of the surrounding buildings and terrain is modeled 

in detail. Structures within the modeled region are made from styrofoam 

and cut to the individual building geometries. They are mounted on the 

turntable in their proper locations. Significant terrain features are 

included as needed. The model is mounted on a turntable (Figure 2) near 

the downwind end of the test section. Any buildings or terrain features 

which do not fit on the turntable are placed on removable pieces which 

are placed upwind of the turntable for appropriate wind directions. A 

plan view of the building and its surroundings is shown in Figure 4. 

The turntable is calibrated to indicate azimuthal orientation to 0.1 

degree. 

The region upstream from the modeled area is covered with a 

randomized roughness constructed using various sized cubes placed on 

the floor of the wind tunnel. Different roughness sizes may be used 

for different wind directions. Spires are installed at the test-section 

entrance to provide a thicker boundary layer than would otherwise be 



7 

available. The thicker boundary layer permits a somewhat larger scale 

model than would otherwise be possible. The spires are approximately 

triangularly shaped pieces of 1/2 in. thick plywood 6 in. wide at the 

base and 1 in. wide at the top, extending from the floor to the top of 

the test section. They are placed so that the broad side intercepts 

the flow. A barrier approximately 8 in. high is placed on the test

section floor downstream of the spires to aid in development of the 

boundary-layer flow. 

The distribution of the roughness cubes and the spires in the 

roughened area was designed to provide a boundary-layer thickness of 

approximately 4 ft, a velocity profile power-law exponent similar to 

that expected to occur in the region approaching the modeled area for 

each wind direction (a number of wind dirP.~tions may have the same 

approach roughness). A photograph of the completed model in the wind 

tunnel is shown in Figure 5. The wind-tunnel ceiling is adjusted after 

placement of the model to obtain a zero pressure gradient along the test 

sect ion. 
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3. INSTRUMENTATION AND DATA ACQUISITION 

3.1 Flow Visualization 

Making the air flow visible in the vicinity of the model is helpful 

(a) in understanding and interpreting mean and fluctuating pressures, 

(b) in defining zones of separated flow and reattachment and zones of 

vortex formation where pressure coefficients may be expected to be high 

and (c) in indicating areas where pedestrian discomfort may be a problem. 

Titanium tetrachloride smoke is released from sources on and near the 

model to make the flow lines visible to the eye and to make it possible 

to obtain motion picture records of the tests. Conclusions obtained 

from these smoke studies are discussed in Sections 4.1 and 5.1. 

3.2 Pressures 

Mean and fluctuating pressures are measured at each of the pressure 

taps on the model structure. Data are obtained for 24 or 36 wind direc

tions, rotating the entire model assembly in a complete circle. Seventy

six pieces of 1/16 in. I.D. plastic tubing are used to connect 76 pressure 

ports at a time to an 80 tap pressure switch mounted inside the model. 

The switch was designed and fabricated in the Fluid Dynamics and Diffusion 

Laboratory to minimize the att enuation of pressure fluctuations across 

the switch . Each of the 76 measurement ports is directed in turn by the 

switch to one of four pressure transducers mounted close to the switch. 

The four pressure input taps not used for transmitting building surface 

pressures are connected to a common tube leading outside the wind tunnel. 

This arrangement provides both a means of performing in-place calibration 

of the transducers and, by connecting this tube to a pitot tube mounted 

inside the wind tunnel, a means of automatically monitoring the tunnel 

speed. The switch is operated by means of a shaft projecting through 
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the floor of the wind tunnel. A computer-controlled stepping motor 

steps the switch into each of the 20 required positions. The computer 

keeps track of switch position but a digital readout of position is 

provided at the wind tunnel. 

The pressure transducers used are setra differential transducers 

(Model 237) with a 0.10 psid range. Reference pressures are obtained by 

connecting the reference sides of the four transducers, using plastic 

tubing, to the static side of a pitot-static tube mounted in the wind 

tunnel free stream above the model building. In this way the transducer 

measures the instantaneous difference between the local pressures on the 

surface of the building and the static pressure in the free stream above 

the model. 

Output from the pressure transducers is fed to an on-line data 

acquisition system consisting of a Hewlett-Packard 21 MX computer, disk 

unit, card reader, printer, Digi-Data digital tape drive and a Preston 

Scientific analog-to-digital converter. The data are processed immedi

ately into pressure coefficient form as described in Section 4.3 and 

stored for printout or further analysis. 

All four transducers are recorded simultaneously for 16 seconds at 

a 250 sample per second rate. The results of an experiment to determine 

the length of record required to obtain stable mean and rms (root-mean

square) pressures and to determine the overall accuracy of the pressure 

data acquisition system is shown in Figure 6. A typical pressure port 

record was integrated for a number of different time periods to obtain 

the data shown. Examination of a large number of pressure taps showed 

that the overall accuracy for a 16 second period is, in pressure coef

ficient form, 0.03 for mean pressures, 0.1 for peak pressures, and 0.01 

for rms pressures. Pressure coefficients are defined in Section 4.3. 
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3.3 Velocity 

Mean velocity and turbulence intensity profiles are measured upstream 

of the model to determine that an approach boundary-layer flow appropriate 

to the site has been established. Tests are made at one wind velocity 

in the tunnel. This velocity is well above that required to produce 

Reynolds number similarity between the model and the prototype as dis

cussed in Section 1.1. 

In addition, mean velocity and turbulence intensity measurements 

are made 5 to 7 ft (prototype) above the surface at a dozen or more 

locations on and near the building for 16 wind directions. The measure

ment locations are shown on Figure 4. The surface measurements are 

incicative of the wind environment to which a pedestrian at the measure

ment location would be subjected. The locations are chosen to determine 

the degree of pedestrian comfort or discomfort at the building corners 

where relatively severe conditions frequently are found, near building 

entrances and on adjacent sidewalks where pedestrian traffic is heavy, 

and in open plaza areas. In most studies a reference pedestrian position, 

located about a-block away, is al so tested. These data are helpful in 

evaluating the degree of pedestrian comfort or discomfort in the proposed 

pl aza area in terms of the undisturbed environment in the immediate 

vicinity. 

Measurements are made wi th a single hot-wire anemometer mounted 

with its axis vertical . The instrumentation used is a Thermo Systems 

constant temperature anemometer (Model 1050) with a 0.001 in. diameter 

platinum film sensing element 0.020 in. long. Output is directed to 

the on- line data acquisition system for analysis. 

Calibration of the hot-wire anemometer is performed by comparing 

output with the pitot-static tube in the wind tunnel. The calibration 
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data are fit to a variable exponent King's Law relationship of the form 

E2 = A + BUn 

where E is the hot-wire output voltage, U the velocity and A, B, 

and n are coefficients selected to fit the data. The above relation-

ship was used to determine the mean velocity at measurement points using 

the measured mean voltage. The fluctuating velocity in the form U rms 

(root-mean-.square velocity) was obtained from 

u = rms 

2 E E 
rrns 

B n un-l 

where E rms is the root-mean-square voltage output from the anemometer. 

For interpretation all turbulence measurements for pedestrian winds were 

divided by the mean velocity outside the boundary-layer u . 
00 

Turbulence 

intensity in velocity profile measurements used the local mean velocity. 



12 

4. RESULTS 

4.1 Flow Visualization 

A film is included as part of this report showing the characteristics 

of flow about the structure using smoke to make the flow visible. A 

listing of the contents of the film is shown in Table 1. Several fea-

tures can be noted from the visualization. As with all large structures, 

wind approaching the building is deflected down to the plaza level, up 

over the structure and around the sides. A description of the smoke 

test results emphasizing flow patterns of concern relative to possible 

high-wind load areas and pedestrian comfort is given in Section 5.1. 

4.2 Velocity 

Velocity and turbulence profiles are shown in Figure 7. Profiles 

were taken upstream from the model which are characteristic of the 

boundary layer approaching the model and sometimes at the building site 

with building removed. The boundary-layer thickness, 6, is shown in 

Figure 7. The corresponding prototype value of 6 for this study is 

also shown in the figure. This value was established as a reasonable 

height for this study . The mean velocity profile approaching the 

modeled area has the form 

u 
u 

00 

The exponent 

= 

n for the approach flow established for this study is 

shown in Figure 7. 

Profiles of longitudinal turbulence intensity in the flow 

approaching the modeled area are shown in Figure 7. The turbulence 

intensities are appropriate for the approach mean velocity profile 

selected. For the velocity profiles, turbulence intensity is defined 
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as the root-mean-square about the mean of the longitudinal velocity 

fluctuations divided by the local mean velocity U, 

Tu = 
u rms 

u 

Velocity data obtained at each of the pedestrian measurement 

locations shown in Figure 4 are listed in Table 2 as mean velocity 

U/U , turbulence intensity U /U , and largest effective gust 
oo rms oo 

U + 3U rms 
u 

00 

These data are plotted in polar form in Figure 8. Measurements were 

taken 5 to 7 ft above the ground surface. A site map is superimposed on 

the polar plots to aid in visualization of the effects of the nearby 

structures on the velocity and turbulence magnitudes. An analysis of 

these wind data is given in Section 5.2. 

To enable a quantitative assessment of the wind environment, the 

wind- tunnel data were combined with wind frequency and direction informa-

tion obtained at the local airport. Table 3 shows wind frequency by 

direction and magnitude obtained from summaries published by the National 

Weather Service. These data, usually obtained at an elevation of about 

30-40 ft, were converted to velocities at the reference velocity height 

f or the wind-tunnel measurements and combined with the wind-tunnel data 

to obtain cumulative probability distributions (percent time a given 

velocity is exceeded) for wind v~locity at each measuring location. The 

percentage times were summed by wind direction to obtain a percent time 

exceeded at each measuring position independent of wind direction (but 

accounting for the fact that the wind blows from different directions 

with varying frequency) . . These results are plotted in Figure 9. 
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Interpretation of Figure 9 is aided by a description of the effects 

of wind of various magnitudes on people. The earliest quantitative 

description of wind effects was established by Sir Francis Beaufort in 

1806 for use at sea and is still in use today.· Several recent investi

gators have added to the knowledge of wind effects on pedestrians. 

These investigations along with suggested criteria for acceptance have 

been summarized by Penwarden and Wise (4) and Melbourne (5). The 

Beaufort scale (from ref. 4), based on mean velocity only, is reproduced 

as Table 4 including qualitative descriptions of wind effects. Table 4 

suggests that mean wind speeds below 12 mph are of minor concern and 

that mean speeds ~hove 24 mph are definitely inconvenient. Quantitative 

criteria for acceptance from reference 5 are superimposed as dashed lines 

on Figure 9. The peak gust curves shown in Figure 9 are the percent of 

time during which a short gust of the stated magnitude could occur (say 

about one of these gusts per hour). Implications of the data plotted 

in Figure 9 are presented in Section 5.2 

Because some pedestrian wind measuring positions are purposely 

chosen at sites where the smoke tests showed large velocities of small 

spacial extent, the general wind environment about the structure may be 

less severe than one might infer from a strict analysis of Table 2 and 

Figure 9. 
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4.3 Pressures 

For each of the pressure taps examined at each wind direction, the 

data record is analyzed to obtain four separate pressure coefficients. 

The first is the mean pressure coefficient 

c = 
Pmean 

(p-poo)mean 
2 0.5 p u 

00 

where the symbols are as defined in the List of Symbols. It represents 

the mean of the instantaneous pressure difference between the building 

pressure tap and the static pressure in the wind tunnel above the 

building model, nondimensionalized by the dynamic pressure 

0.5 p u 2 
m 

at the reference velocity position. This relationship produces a 

dimensionless coefficient which indicates that the mean pressure differ-

ence between building and ambient wind at a given point on the structure 

is some fraction less or some fraction greater than the undisturbed wind 

dynamic pressure near the upper edge of the boundary layer. Using the 

measured coefficient, prototype mean pressure values for any wind 

velocity may be calculated. 

The magnitude of the fluctuating pressure is obtained by the rrns 

pressure coefficient 

in which the numerator is the root-mean-square of the instantaneous 

pressure difference about the mean . 

If the pressure fluctuations followed a Gaussian probability 

distribution, no additional data would be required to predict the 
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frequency with which any given pressure level would be observed. 

However, the pressure fluctuations do not, in general, follow a Gaussian 

probability distribution so that additional information is required to 

show the extreme values of pressure expected. · The peak maximum and peak 

minimum pressure coefficients are used to determine these values: 

c = 
Pmax 

c = 
Pmin 

(p-poo)max 

0.5 p uoo
2 

(p-poo)min 

0.5 p uoo
2 

The values of p-p which were digitized at 250 samples per second for 
00 

16 seconds, representing about one hour of time in the full-scale, are 

examined individually by the computer to obtain the most positive and 

most negative values during the 16-second period. These are converted 

to C and 
Pmax 

C by nondimensionalizing with the free stream 
Pmin 

dynamic pressure. 

The four pressure coefficients are calculated by the on-line data 

acquisition system computer and tabulated along with the approach wind 

azimuth in degrees from true north. The list of coefficients is 

included as Appendix A. The pressure tap code numbers used in the 

appendix are explained in Figure 3. 

To determine the largest peak loads acting at any point on the 

structure for cladding design purposes, the pressure coefficients for 

all wind directions were searched to obtain, at each pressure tap, the 

largest absolute value of peak pressure coefficient. Table 6 provides 

these pressure coefficients and associated wind directions. Included 

in Section 5.3 is an analysis of the coefficients of Table 6 including 

the maximum values obtained and where they occurred on the building. 



17 

The pressure coefficients of Table 6 can be converted to full-scale 

loads by multiplication by a suitable reference pressure selected for 

the field site. This reference pressure is represented in the equations 

for pressure coefficients by the 0.5 p U 2 denominator. This value 
~ 

is the dynamic pressure associated with an hourly mean wind at the 

reference velocity measurement position at the edge of the boundary 

layer. In general, the method of arriving at a design reference pressure 

for a particular site involves selection of a design wind velocity, 

translation of the velocity to an hourly mean wind at the reference 

velocity location and conversion to a reference pressure. Selection of 

the design velocity can be made from statistical analysis of extreme 

wind data or selected from wind maps contained in the proposed wind 

loading code ANSI ASS.I of the American National Standards Institute (6). 

The calculation of reference pressure for this study is shown in Table 5. 

The factor used in Table 5 to reduce gust winds to hourly mean winds is 

given in reference (7). 

·The reference pressure associated with the design hourly mean 

velocity at the reference velocity location can be used directly with 

the peak-pressure coefficients to obtain peak local design wind loads 

for cladding design. Local, instantaneous peak loads on the full-scale 

building suitable for cladding design were computed by multiplying ~he 

reference pressure of Table 5 by the peak coefficients of Table 6 and 

are listed as peak pressures in that table. The maximum psf load given 

at each tap location is the absolute value of the maximum value found 

in the tests, irrespective of its algebraic sign. For ease in visual-

izing the loads on the struct~re, contours of equal peak pressures for 

cladding load shown in Table 6 have been plotted on developed elevation 
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views of the structure, Figure 10. For control of water infiltration 

from outside to inside, the largest positive (inward-acting) pressure 

at each tap location is tabulated in Table 6. 

For glass design pressures, a glass load factor is used to account 

for the different duration between measured peak pressures and the one 

minute loading commonly used in glass design charts. The design pressure 

used for glass is normally less than the peak pressures used for cladding 

design because of the static fatigue property of glass which can with

stand higher pressures for short duration loads than for long duration 

loads. Recent research (8) indicates that the period of application of 

the peak pressures reported herein is about 5-10 seconds or less. If 

a glass design is based on these peak-pressure values, then a glass 

strength associated with this duration load should be used. Because 

glass design charts are normally based on some alternate loao duration-

usually one minute--then some reduction in peak loads should be made~ 

An estimate of a load reduction factor can be obtained from an empiric~! 

relation of glass strength as a function of load duration. Current 

glass selection charts showing glass strength as a function of load 

duration (9) and older references (10) indicate the following load 

reduction factors: 

annealed float 

heat strengthened 

tempered 

ref 9 

0.80 

0.94 

0.97 

ref 10 

0.81 

0.98 

Loadings appropriate for glass design can be computed by multiplying 

the peak-pressure loads of Table 6 by these load factors. 
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4.4 Forces and Moments 

Force coefficients in the horizontal X and Y directions and 

moment coefficients about the X, Y, and Z axes with the origin at 

ground level at the base of the building with . Z axis vertical may be 

computed for all wind directions tested by integration of mean pressures 

on the building. Overall forces and moments acting on the full-scale 

building due to wind loading which are useful in designing the structural 

framing of the proposed building may be obtained from use of these 

coefficients. 

Force coefficients were computed for each floor for each wind 

direction using the equations shown below. 

= = 

Terms and symbols used in the equations are defined in the List of 

Symbols and the axes are defined for the building in Figure 3. Force 

coefficients CFX and CFy were computed for the horizontal forces 

acting along the X and Y axes using the mean pressure coefficient 

at each pressure tap. AR represents a constant reference area for 

nondimensionalization of the forces and moments. 

The total forces acting on the full-scale building for each floor 

and wind direction were computed by multiplying the above coefficients 

by the appropriate full-scale reference area, by the reference pressure 

of Table 5, and by a gust load factor selected for an appropriate wind 

gust duration. The gust load factor, shown in Table S, was selected 

to increase the loads from an hourly mean load to that of a gust whose 

duration would be sufficient for its effect to be fully felt by the 

structure. A table of gust load factors for various gust durations is 
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incorporated in Table 5 so that force and moment data of Table 7 may be 

adjusted to a different load duration if desired. 

The forces obtained at each floor were used to obtain load, shear, 

and moment diagrams for the building for each .wind direction. The 

shear diagram, in kips, was obtained by algebraic sum of all forces in 

each coordinate direction acting above the floor of interest. The 

load diagram, in psf, was obtained by dividing the shear values by their 

contributing areas (listed in Table 7). The moment diagram, in 1000 ft

kips, was obtained by integration of the shear values so that the moment 

due to forces acting above the floor level of interest was calculated. 

The sign -of the moment was established by the right-hand rule about an 

X' , Y' axis through the floor of interest. Moments about the Z axis 

were calculated by considering the displacement of forces in the X and 

Y directions from the Z axis shown in Figure 3. Load, shear, and 

moment diagrams are shown in Figure 11 for several wind directions. 
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5. DISCUSSION 

5.1 Flow Visualization 

Flow patterns identified with smoke showed no characteristics 

which are usually identified with exceptionally high pressures. Vortex 

flow patterns, often identified with setbacks on a building, were not 

sufficiently strong, if present, to be identified with smoke. Based 

on flow visualization, the highest pressures should be found near 

corners of the structure. Flow about the base of the building in 

pedestrian areas appeared to be low in velocity. Considerable 

shielding of building and pedestrian areas by upwind buildings was 

evident for most wind directions. 

5.2 Pedestrian Winds 

Figure 4 shows the 15 pedestrian locations selected for 

investigation of pedestrian wind comfort. This data was obtained 

without the tower structure that may be constructed across Wacker to 

the west. Location 1 was selected as a reference location which 

should be reasonably undisturbed by presence of the One South Wacker 

building. Location 8 was placed in the recessed entrance on the 

Wacker Street side. Table 2 and Figure 8 show that the largest values 

of mean velocity were measured at locations 2 and 13 with values from 

45 to 55 percent of the mean velocity, U , at the boundary layer 
00 

height for two wind directions each. These values compare to a 

largest mean velocity of 30 percent at reference location 1 and a value 

of about 45 percent expected in an open-field environment. 

The largest values of fluctuating velocity, U , were all less rms 

than 19 percent of U
00 

indicating moderate turbulence intensities were 
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found. The largest values of peak gust, represented by the mean 

plus three rms as discussed in section 4.2 were obtained at locations 2 

and 6 with values of 104 and 95 perceut of u . 
00 

These values 

compare to a largest value of 57 percent at location 1 and 80-90 percent 

expected in an open-field environment. 

Velocity data of Table 2 integrated with local wind data is 

shown in Figure 9. Based on the data of this figure, the windiest 

location will be 13 which will be uncomfortable for walking about 

6-8 percent of the time. The plaza area along Wacker, represented 

by data locations 5-12 will be uncomfortable for short exposure 

only 2-4 percent of the time and will be comfortable for long 

exposure most of the time for someone dressed for the temperature 

present. 

The results of the pedestrian wind study showed that the 

pedestrian environment about the base of the One South Wacker 

building should be generally acceptable with unpleasant winds 

restricted only to the higher-wind days. 

5.3 Pressures 

Table 6 shows the largest pressure coefficients and corresponding 

loads measured on the building for each pressure tap location. Data 

listed as Configuration A in Table 6 and Appendix A represent the 

basic data obtained at all pressure taps for 36 wind directions. Data 

listed as Configuration B represent data obtained at four taps where 

the largest peaks were measured in Configuration A at two degree 

azimuthal resolution near the peaks to ensure that the peak maxima were 

obtained. Data listed as Configuration C represent data obtained at 
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69 selected taps for a limited range of wind directions to determine 

the influence of the addition of a two-tower building on the lot west 

of One South Wacker across Wacker Street. Photographs of the configu

rations are shown in Figure 5. 

The largest peak pressure coefficients measured on the One South 

Wacker building for Configuration A were -2.82 and -2.64 at taps 267 

on the west face and 549 on the east face for approach wind azimuths 

of 170 and 230 respectively. These coefficients correspond to peak 

cladding pressures of 73 and 69 psf using the reference pressure of 

Table 5. Figure 10 shows that peak cladding pressures were typically 

in the range of 20-40 psf. Configuration C data showed that the primary 

influence of the added building to the west was to decrease peak 

cladding pressures; however, 9 of the 69 taps measured in Configuration C 

showed increases in load of 5 psf or more and 2 showed increases of 

15 psf or more. 
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Figure 5. Completed Model in Wind Tunnel 
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Figure 5. Completed Model in Wind Tunnel 
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TABLES 



Run # 

1 

2 

3 

4 

5 

6 

7 

8 
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TABLE 1 

MOTION PICTURE SCENE GUIDE 

Approach Wind 
Azimuth, degrees 

0 

45 

90 

135 

180 

225 

270 

315 
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TABLE 2 --PEDE5TF i fi H ~I N D VELOCITIES AH D TUR BUL ENC E I HT EH5 I T I E5 

QHE 5 0UT ~ WAC KER , CHI CAGO 
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TABLE 2--PEDESTRIA H W IH D VELOCITIES AND TIJRBULEliCE IHTEHSITIES 

ONE SO IJ TH WACKER , CHICAl'.ilJ 

LO CATI OH . LOCATION 6 
..: 

~nt() !HIEAH/U I Hf IJRMS/U I!H UMEAH+3•URMS/U1Hf WI Ii ti IJ l'1 E A ti I IJ I tff U"MS/UINf UMEAN+3*URMS/Ultlf 

F.Z!F.UTH < F"ERCENT ;: (f"ERCEHT ~ < FERCEHT :> A!ll'tU1'H <F"EF.CEHT) C f'EF.CEHT) (PEP.CENT) 

ts . (>(• 18 . ~ 6.~ 39 . S 0.00 l 6 . 2 ? . 4 38 . 3 

22 . 5() 23. C) 11 . 5 57 . 4 22. !50 20 . 4 1 1 . 1 ~3 . 7 

~5 . (;>(.: r . '• c t 0 . (> :52 . 5 4 :5 . (}" 20 . :s 8 . 2 4:S . 1 
'.:. • ..J 

67 . 5 0 1 2 . 7 5 . , 30 . 5 67 . 50 l 1 . 7 4 . 5 2!5 . 3 

Sits . (>(t 1 2 . 1 6 . 4 31 . 4 '" . 00 
9 . 1 2 . ? 17 . 2 

l l ;z . 50 H . li. 7 . 4 38.8 112 . !50 1 7 . t e . !5 43.2 

i 15 . (:;(: 31 . -? 10 . 9 6-4 . 1 13 :5 . 0 (I 2:5 . 3 1 :I . ' 73 . 1 

15 7 . 50 313.' 13 . 6 7, . 8 1!57 . ~Q 37 _, 18 . ' ''4 . ~ 

i E: ti . (<(.: H . 2 6 . 5 33 . f, 1 e ei . o <1 1 s . :s 8 . 7 44 . 6 

2oz . ~o 1~ . , 7 . 2 3 7 . i 202. '<.' 21 . 1 e . , 46 . ' 

225 . (I(.• 15.5 7 . 3 "'1"' • 22 :5 . (;! {l 12 . 4 :s . l 27 . 7 
- r . ..J 

24 7. !5() 18 . 2 8 . , 44 . 13 24 7 . !50 14 . 6 6.2 3J . 3 

27 o. (;(; 18 . 1 8 .~ 4 5 . 1 27 () . (.: 0 1 s . 1 , , 2 4:5 . 8 
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WINI:) rJM EAH/U lrff !JRMS/IJ INF UMEAH+3•U~MS/UINf WI H tl U"fAH/UIHf UF.nS/UIHf UMfAH+3*URMS/UIHf 
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C: . (:(: 2~. (I 8 . 6 :;ci 6 Q.OQ 20 . 0 6 . 1 38 . 3 

22.~0 z 1. 6 1 1 . ~ !H . 3 22. !5Q 1, . 4 !5 . 2 3~ . 2 

4 ~ . ('{: 28 . 9 1 (: . 2 :i'L 6 4:5. 0 (: 21 . 4 6 .3 40 . 3 

~ 7 . ,,, 1 '. 1 7 . 2 4 C1 • 7 67.~0 18 . 4 4 . 7 32 . , 

'H• ~(.~ 14 . S . . 31.0 ,0.0(1 16 . 7 3 . 4 Z7 . 0 
.J . ~ 

1 z. . 5(:. 1 3 . 7 !!1 . 3 2 ~ . ~- 112.!5(1 18 . 4 4 . 6 32 . , 

35. (IC: 17 . 9 1 0 . :; 49.4 13:5. 00 17.3 4 . 8 31 . 6 
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TABLE 2--PE~ESTRIAN YIHO YELOCITIES AND TURBULENCE INTENSITIES 

QHE SOUTH WACKEF. , CHIC~GO 

LO CAT IO ti l () 

UF:l'!S/UINF UMEAH+3•UR"S/UIHF WI H~ UIHAH/U I HF 
( PERCE HT) CPERCEHT) AZiftUTH C PERtEHT ) 

. 3 3 1 . 13 0 . 00 12 . 4 
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. 13 41 . 7 4,.00 13 . 0 
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. 1 41. (' 112. ::s 0 23.4 

. 4 45.0 135. 0(1 
13 ·' . 8 ::s, . 2 1::s7 . ::s (' Zl.3 

. 5 3~ . ~ 180 . 00 1, ., 

. 6 202 . 50 30 . 3 S"T • .::. 

. e 47 . 7 225 . 0(1 27 . 4 

. 9 :5S . 6 24 7 . ::so 36 . 4 

. 2 ~ 1 . 7 27Q.OQ 3, . 0 

. 6 37 . 4 2tJ2 . :50 18. 8 

. CJ 4 CJ. 1 31~ . oo 1' :e 

. 7 4:5 . 4 33 7 . :JO 21 . 1 

UR"S/UIHF U"EAN+3•UR"S/UIHF 
Cf'EltfHT> ( f'E"CEHT) 

4.' 2' . " 
3 . 7 30 . 0 
, . 0 27 . , 
4 . 7 23 . , 
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TASLE 2--PEDESTR!AN WIH~ VELOCITIES AND TURBULENCE INTENSITIES 

OHE SOUTH ~ACKEF.. CHICAGO 
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(PERCENT> 
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4 . !5 
~. 1 .. " 
0 . .::. 

€- . ~ 
4 . 2 
4 . 1' 
8 . 6 
8 . 3 

11 . 6 
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fi7 . 2 
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64 . 4 
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53 . ? 

U~E~N+3~URMS/UIHF 
<PERCENT> 

4~ . Q 
3! . 7 
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3 . l 
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5 . 4 
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6 .1 
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Q . 3 ,_5 
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~. 5 
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URPIS/U!HF UMEAM+3•URPIS/UIHF 
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7 . ' 46 . , 
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TABLE 3 

PERCENTAGE FREQUENCY OF WIND DIRECTION AND SPEED 

CHICAGO : !LL!HO!S MI 0 WA~' fi!F.'.PORT (1~~1-!~60~ 

SE AS ON ; ANNUAL HO . OF OBS .= 8767'2 HT . OF MEAS :: 48 . 

VELC:C!T't LEVELS !H MPH 

DIF.:Ef.:T!ON t~ - .... 4- .... 8-12 13-1 8 19-24 2~-31 32-38 .;, ' 
t4 " .. . ?& 1 . 13 1 . 0 3 " . . t'j 7 . V4 
NHE . 2 ti 1 . 10 I . ~8 l . (J 4 . 21 . () €- (.< • (• (J 

NE - ~1 i . 88 2 . 21 . Si? . 1 7 . 02 ~) . CJ() 
E tt E . 44 1. 77 2 . 37 _,o . 1 ~ . () 2 () . ~·(,< 

E . f 4 2. 27 2 . (if . b (l . 0 7 . (.l 3 0 . (l~ 
ESE . 34 . ~4 . 74 . 41 . Q? fir . OQ f,: . !;! <) 

SE: c r. 1 •. -: 1 . 4b . b ,, . Ob . 0 1 f.} . 00 . JO . 0' 
C' --•J =:, t. . .Ji) 1 . 34 1.47 . (€_. .zo . 01 (,< . \ti) 
s . 48 2. 38 3 . 32 i . 81 . 2? . 08 s::.~ . oei 
SS!:i.I . 44 2. 02 3 . 54 2.58 . 45 . 0 CJ "'7 . V •J 

Slti .4b 2 . 4(.t 3.41 2.36 . 41 . (.ts . 03 "s l;J . 2 7 1 . 24 2. 4!5 2 . 1 1 . 46 . 1 3 . i>2 
w . 5i 1 . f,(1 3 . i ~ 2 . 82 . '(a . ts fl"" . . ( 

IH4W . 32 1 . 42 2 . 41 2.23 . ~7 . 1 2 . 07 
Hlsi . 4? 2 . Q(1 2. ~1 4 2.86 - ~' . o~ . 04 
fHHJ . 23 . ~4 1 . 5f3 1 . 5 5 . 33 . <) 8 . <)3 
CALM r. ~ . c::~ 0 . Q(t "' . ('>(; o.<)<:i ('1 . ot- ,, . (q) (l . <H; 
TOT ? . 3 4 2' . ,1 35 . 84 24. f.) 3 4 . 13 Q 1 . () 5 '7 '7 . ·-··.I 

FT 

39-46 47 + 

v. :.;;o ~. 0 ci 
<;r . t;1Q Q. Q !'J 
~I . 00 0.00 
O . OQ t). 0 <;t 
0 . 00 C).00 
(,:. <)() o . or,1 
0 . 00 0. 0 ci 
t;r. <;tQ Q . Q~t 
0 . (.l(.l 0.00 

. 01 ¢ . 00 

. 0 1 0 . 0 (> 

. <;12 . <;1 .J 
<" . 0(.t 0.00 

. 01 0.00 

. 0 1 0.00 
<;> • f,1 () Q. Q (t 

0. "'' 
Q . Oo 

. 07 .Q3 

TOTAL 

3 . ::v 
4 . 25 
~ . 76 
5 . t• €· 
S . 66 
2 . ~ r,1 
4.~B 
4 .(<13 
8 . 34 
CJ . 1 ~ 
~ . 1 6 
€ . . 7 5 
8 . 9 (,, 
? . 14 
8 . 9? 
4.75 

r. D' 
. 0 . .J 

1 () f,t .(: 0 

"' VI 



Calm, light air 

Light breeze 

Gentle breeze 

Moderate breeze 

Fresh breeze 

Strong breeze 

Near gale 

Gale 

Strong gale 

64 

TABLE 4 

SUMMARY OF WIND EFFECTS ON PEOPLE 

Beaufort Speed 
number (mEh) 

o, 1 0- 3 

2 4- 7 

3 8-12 

4 13-18 

5 19-24 

6 25-31 

7 32-38 

8 

9 47-54 

Effects 

Calm, no noticeable wind 

Wind felt on face 

Wind extends light flag 
Hair is disturbed 
Clothing flaps 

Raises dust, dry soil and 
loose paper 

Hair disarranged 

Force of wind felt on body 
Drifting snow becomes airborne 
Limit of agreeable wind on land 

Umbrellas used with difficulty 
Hair blown straight 
Difficult to walk steadily 
Wind noise on ears unpleasant 
Windborne snow above head 

height (blizzard) 

Inconvenience felt when walking 

Generally impedes progress 
Great difficulty with balance 

in gusts 

People blown over by gusts 

Note: Table from Reference 4, p. 40. 
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TABLE 5 

CALCULATION OF REFERENCE PRESSURE 

1. Basic 50-yr fastest mile wind speed at 30 ft has been estimated 
to be: 

ANSI (ref. 6) 70 mph 

Revised ANSI 60 mph 

Author's Analysis, Midway 62 mph 

Author's Analysis, O'Hare 67 mph 

Minimum Allowable, Revised ANSI 70 mph 

Use 70 mph fastest mile at 30 ft 

2. Reference Pressure: 

70 Mean hourly wind at 30 ft = 1 . 26 = 55.6 mph 

1000 · 17 
Mean hourly wind at gradient = 55.6 (~) = 100.9 mph 

(gradient height and power law exponent based on data at 
other sites with similar roughness) 

Wind tunnel reference ht = 38 in. = 1270 ft 

Mean hourly wind at reference ht = gradient wind = 100.9 mph 

Reference pressure = 0.5 p Uref 2 

Use 26 psf 

(.98) (.00256) (100.9) 2 
= 25.5 psf 

3. Gust load factors to convert hourly mean integrated loads to 
various gust durations (see Sect. 4.4): 

Gust Duration, sec Gust Load Factor 

10-15 (L4) 2 = 1.96 

30 (1.32) 2 = 1. 74 

45 (1.26)
2 = 1.59 

30 sec duration load factor was used in Table 7. 
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qn 25 . 5 22.5 , . 0 , .!..:. . , 0 

51~ 210 _,5 24 . 8 2 4 . C• 554 3 2C• ~ . 7 5 45 . 5 '}. ~ 923 ~o 1 . €-3 42 . 4 3 :5. 3 

51b t(t(i . ,5 24 . f: 24.b 555 150 ..... 20 . C• 9 . ? 924 90 1 . 52 3CJl . 5 39 . 5 . t t 

517 I) 1. 13 2'L4 H . 4 556 21 (t . 74 1 '} . 2 '} . e 925 70 1 . 42 37 . 0 31 . to 

5 ·1 s t: 1. 26 ~ r. -r 22 . S ......... 2? Ci ... "' 1~ . 4 12. 9 92€: 70 1 . ? 1 44 . 3 33 .9 
.. .:. . t ..J..J( • ( ..J 

. 51~ 1 (t 1. 3i 35 . 4 23 . 6 558 27¢ . 7 '1 20 . 5 13. ~ ,27 3Q 1 . 1 7 30 . 3 20. :5 

5 2 ti 11~ L 4£: 3B .4 23 . 4 ~~9 2 1 Ci . ~B 17 . 8 1 ~ . s ~ 26 20 1 . 71 44 . 4 2 z. :I 
521 . 170 1.52 H.5 2€> . 0 SiQ 2 ;~· . 7 4 1 '} . 1 10.9 ,2, 7Q 1 . 2, 33.4 2 0 . 1 
C r.r. 2 ('(;: i. 1 ~ 31. {: 21 . 1 5f: 1 29C> . 7 9 20 . 6 11 . ~ 930 60 l . O:l 27 . 3 21. z 
.,: ~#a 

!523 3~0 .SQ 2C1 • 7 11) . !5 5~2 200 . 61 15 . 8 10., '31 70 1 . 113 30.7 21 . 2 

5~4 1 (: ...... 33. (.: 20 . 4 ~f:3 270 .... 
14 . ' ~ - 4 ~32 70 . 77 1 ' . <;I 1 0 . 6 

. ,:,. ' • .,J t 

525 tv . 1Q 44 . 1 1~.6 Si4 0 . 6~ 113 . I; 1 f3 . Q 933 70 . 82 21 . 4 10 . 5 

~2E': H• . 43 37 . 3 1 B . 9 ~f:~ 1 C> . f::5 1G . 8 l l . ~ 9 34 20 . 7~ l 'L 6 1 4 . 1 

~27 Q!) .48 =3!3 . 4 11 . 0 5ft~ 1 ~! . 60 1 .. c: 12 . ' ,3, '}Q 1 . 72 44.7 7 . 0 
~ •J • ·-· 

~~{; ('(: . €:0 41 . f; 1~ - ~ ~f;? 1 0 . ~s l ~ . l l~.l ~3& 1 0 l . 34 3~ . 0 3Z.4 

~2~ 50 . 10 2S . 7 1 7 . 7 5iS 1 ~· . 62 H . 1 13 . c;. 937 4 i) 1 . ~·3 2 f, . 13 26 . i3 

5 3 ti SC1 (.d H . 1 16 . 1 



TABLE 6A . PEAK LOADS FOR COHFIGURATIOH B : 
LARGEST VALUES OF CLAD~IMG LOAD 

TAP AZ!- PRESS ABSOLUTE POSITIVE TAP AZ I - PRESS 
"UTH C:OEfF PEAK PEAK l'tUTH C:OEff 

-- - - FSF - -- -

2f:? 1 f,f l . ~4 -:"\. . . :. 1f. . ~ ~13 178 2 . 1 2 
2 '3 3 164 2 . 30 ~, . 8 l 7 . 7 

OHE SOUTH WACKER , CHICAGO 
REFEREHCE PRESSURE= 26 . 0 PSF 

ABSOLUTE FOS!TI':-'E TAP AZ!-
PEAK PEAK "UTH 
- -- - P SF -- --
~:5 . 2 16 . 6 :5 4~ 22 8 

PP.E SS ABSOLUTE POSITIVE 
COE ff PEAK PEAK en -- -- PSf - -- - c.o 

1 . 78 46 . 4 6 . 1 



T P. BL E i: A. f· £P. tl LOP. r,s FC!F= C:OHF! GUF:AT 1 ON (; OME SOUTH l:JHCKEF=, CH!CAGO 
LARGEST VA L!JES Of CLADC-lNG LOAO REfEF.E!H.:f PF.ESSIJF.E = 2 ~ . . Q PSF 

HIP AZI- P~ES$ ABSOLUTE POSITIVE TAP AZI- PF.ESS ASSOLIJTE POSITI VE TAP RZI- PRE SS RBSOLIJTE POSITIVE 
!'H.!'!H CO!H FEE!!!: PE~K !'!U"!H COEFF FE~!".. f'E !!!!': !'!UTH COE FF !'"ER!': PEAY. 

---- P5f ---- - -- - PSF -·- -- -- -- PSF 

l ::;. :] 32Q 1. u. 30 . 2 
.,..,, 1 2-34 229 l . 7 i;• 44 . 3 21 . 3 302 320 . 72 1'3. 8 18 . 8 c.o:.r • .:. 

118 24C: 1. 1 ~ J 1. c: 29 . 4 23~ 1 8 (I 1 . 4 (: 3& . 4 17 . ? 3 03 1 0 . 76 20 . 2 1, . 7 
128 :JOQ l.H 43 . I 2 I. Q 241 z;. 1 . 2, -32 . ~ 1., . 0 .'jQ';t 1,Q 1 . 14 Z'L 7 8 . 7 
137 3tit: 1 . 53 39 . 9 2 (I . s 242 20 1 . 47 38.3 22 . 1 310 1 & 0 1 . 42 36 . S l Q . l 
lH l~Q . 134 21 . ' 14 . , 24' 1 !3 ;1 1 . !5 ~ 41 . 1 g _{ 3 11 31Q . ;:!' 2 2 . 1 22 . 1 
1~1 J 4.e . B' 22.4 22 . 4 2~0 1 7 Ci 1 . f ~ 43 . 0 H:. ~ 317 1f: 0 . '~ 24 . 6 1 Q . 1 
1S~ HO 1. 37 35.7 ? .7 251 3 5;: 1 . l~ 30 . 2 20 . 5 4 o~ 210 1 . 07 27 . 7 27 . 7 
! i: 4 31 fl . 8, 22.4 22 . 4 252 2(1 1 . 23 32 . Cl 21 . 6 41~ 2~ 0 1 . 24 32 . 2 3 1 . z '..J 
UQ 2 50 1. 33 H . 1 11 . , 2,6 1 '7 •• • ! .,. 1 . !5 0 3, . 1 1, . €- 419 33 t; 1 . 33 34.7 2~ . 2 0 
i f:B ~5(; . Ci:! ~4 . 3 11. (;: 259 17(' 2.34 b{' . ~ 2tt . f: 434 1, 0 1 . o~ 27 . 4 27 . 4 
2 Q~ JiQ 1. 12 2' . 1 23 . 7 26Q H·~' 1 . Q3 2~ . '3 14 . 2 43fft 1, 0 . .,2 23 . 'J 1 7 . 0 
2iti {: i . {'{: 2~ . 9 23 . 8 U:1 20 1 . 0? 27 . S 16 . 0 437 l CJ 0 1 . 03 26 . 8 20 . Z 
Z1Z ~4Q . 34 21 . ' z 1.' Zi 7 1 7<.• 1. ~g 41 . z Zl . ! 4-4~ 2,Q l . 06 28 . 2 18.3 
213 15(; 

. '' 24 . 9 18 . 4 2E.6 1 7' (' 1 . Sf. 48 . 4 l ~ . :! 4~7 170 . s l z l . 0 13.S 
z 1 (. 1,0 ·'' 2!5 . Q 21 . !;.! 274 2<.• 1 . ('!;• 44 . 1 13 . 6 4P' 21ftQ . Sift 22 . 3 1, . 2 
21? 22~ 1. !.'4 2? . !' 2? . (-: 21 =: 2~ 2.06 ~3 . ~ 1 ... ... - .:. . ( 483 220 . 64 1 6 . 6 , _o 
Zl~ ZQ _,r z~ . 1 z l . , 26Z 1 7!.• 2 . 14 :,~ . €. 17 . 6 4 '3., 11& Q . 72 1,, . ., 8 . €, 
219 :! 1 {' 1.11 28 . ! 28 . 9 293 1E.O 2 . 09 ~4 . 4 l~ . 1 ~13 170 1. 'H ~ 1 . 2 18 . 2 
z·z:, 180 1 . 64 42.6 22 . ~ 284 1 0 _,, 24. e 13 . 1 ,1, l 0 1 . 8-3' 47.!j 1 'L Q 
2 .2 £ 190 2 . (a 1 ~2 . 3 1 9. 7' 28~ lQ . ,3 24 . 3 14 . 0 ~46 zz 0 1 . l 0 26 . 7 1 1 . 7 
227 Q 1 . r;. r 27 . , 2 l. ~ 2'4 z Q. . 78 ZQ . 3 r 5 . e ~"'' 22fi 1 . 16 30. l 1 1 . 8 
2 2: 6 0 1 . 20 31 . 2 23.6 z'e l ~ta 1. 0 0 Z& . 1 11 . 1 ., 10 24 0 1 . 4'!1 38 . 6 l 3 . 2 
232 3~0 1 . !50 3,.Q 2~ . 8 30 I I,;, 1. 4 2 31& . ., 20 . ~ ,13 1., Q 2 . n 73 . 3 ., . 8 



TAgL[ ' 'B. COMPF.R SOM OF CONFIGURATIONS A AND B ; ONE SOUTH WACKER1 CHICAGO 
TAPS WHERE ASSOL TE PEAK LOAD FOR CONFIG. 8 EXCEEDED THAT FOR COMFIG . A BY ~ f5f 
~rr PRESSURE= G.~ ~SF 

TF.F' · F.Zlt-!UTH 

., 0 7 
c. •J ·~· PO 

fi CD t4 FI G. 
FSF LD~H: 

c:; "7 "' .. _. ·-· . ·-· 

HZ1MUTH 

1€·4 

B CDNFIG . 
PSF LOAC1 

5~ . e 

-.....) 
~ 



ASLE iB. C 0 MP AR 
RF"~ !:FHEF.E F.~~'"·' 
rr PRESSURE '- ~ . 

TAP AZiftfJTH 

i Bti 24 (~ 
22~ 2Qt;1 
22£ i ~ti 
2 !5' 170 
~ f: g 1 7 c.~ 

27~ 1 (:1 

282 170 
~1' 10 ,,, . .., 2\: (1 7 ~ .!) 

SON Of COHFIGURATIOHS A ANO C : OHE SOUTH UACKER, CHICAGO 
-r £ F £ R !:"~ L D A r.~ ~ 0 F~ [: 0 H F l G . C E X C E E D E D T H f:: T F 0 R C !::?ff ! G . ::; B ':' :; F' S F 
t: "· C) ~ C' .._ . . •:· : ·-· ~ 

A COHfIG. AZif'lJJTH c CfJHFIG 
PSF L OAl'.' P SF LOAD 

24.4 ':· C' ft 
- ..J y 

"? .i 7 

31 . 3 p3(s 4 z . I& 
.: ..... c 
~..:. . ...: 1 90 ~2 . 3 
4 ~. 1 l ?'O £) C,i • ' 
34.~ 1 7 (-: 4 r. .. 

o . ~ 

4t·. 4 20 53.5 
47 . 3 1 ?O 55 . 6 
3~ . 4 1 () 47.~ 
5f..4 1 90 73 . 3 

'-] 

N 



!ABLE ?. S~Sf SHEAR ~N~ "Q~E~T SU~MARY ; ONE SOUTH ~ACKER ; CH!CAGQ 
CONfIGURATION R REfE~ENCf PRE5SUFE 26 .0 GUST FACTOR 1 . JZ 

AZ Hl!JTH 
UEG;::E£S 

l (.: 
2 t~ 
'? .-. ·-# ""·"" 

£;1 
0 
Ct 
f,) 

C• 
i (~ 

1 0 

1 .'J (c 
i 4 (': 
15v 

1 !) 
i (.: 
1 0 

2 ~:i 
2 (~ 

2 () 

25t') 
f:f r..~ 
2 ( {) 
::::: a:: 
2 0 
~ i_: 

3 C• 
32 t~ 
.., " ·.I .,. 

3 (: 
3 i;t 

X-SHEAR 
K! PS 

-62~ . ~ 
- ~ 4~ . 1 
-510 . 2 
- ( ...., 
- r 

·-· 
- l 

- 48 . 5 
- 5 . 7 
1 9 .8 
.i • ~ 

5 ~ - 3 
B 4:1 t1 • 2 

1Q~4 . S 
~93 . 4 

1111 . 1 
i ! t-::. . ~ 

.., -;o 7 
! ._ •• _, . •.J 

5 ii . 2 
4 ;::\ ... , 
f - ~ 
s .s 
-s~t.}B . 4 

776.5 
g i.; . 7 
5 8(1 • 4 
4i& . 5 
3 f.~ . 3 
l t".j . = 

-167 . 5 
-f:Bt~ . 7 
-384.3 
-5B 
- €, 1 
-f~ 
-~7 

Y-SHEAR 
KIPS 

~';1 . 5 
3 t• 3. 1 
5B6 . 8 
t. 3 8 . z 
5 8 ·~-=. t• 
4 ~ . 
3 f ,. 
4 4 
5 2 ~: . b 
673 . 4 
r\ r • ..& -, - ~ - , -- . . . 
7 C• 9 . ~:. 
?4~) . 5 
7 7 !;1 • 1 
7 (-; 3 . 2 
? (! l . 9 
ff;? 8 
3?7 . 4 
24i . 4 
l 3 5. ,, 
:re= ~ 

- - ! ..:. _! . .:. 

--358 . 4 
-·62').t• 
-8~3 . 4 

- !;~:_;55 . (-: 
-1083 . 9 
-ii?3 . i 

- ~ 9 ·~~. 3 
-S3f. . t,-. 
-·47€· . 2 
-S3i . .-i . B 
-2 <J 7 . 1 
-ifi . 4 
-1~ ~ 

1. ! • ! 

-1 6 . 3 
. 7 

;.--;- MO f1 ENT 

........ .::. . .,. 
-~?.!5 

""T - . 
- . ~ 
- . 9 
-~8 . (,! 
-89.1 

- 57 . 1 
- e (.~ . t: 
- 1 3 . 2 
-263.2 
-220 . 1 

r.,.. r. , 
- ::.::. 0 . .;; 

- 2 .'J (J . C,• 
- 21 :'J B 
-1~1.C) 

"' ., C' ..,. - .:. t...: . ..:; 

-103 . 9 
-f B . ! 
-J0 . 6 
4B.f 

1 <)7 . -3 
'! ::: 7 S\ 
• """ • • 'W 

252 . 8 
312.9 
32 t'). 2 
33~ . 8 
277.8 
i35.S 
1 . 2 
i - ~ 
1 . 7 

.3 
ee . ,... .. 
=~ -

24 . 

Y-MOMEHT 
100~-FT-K!PS 

-190 . 7 
-1 ?2 . ~ 
-1 ~s . s 
-13€-.~ 
-131.~ 
-91_~. 

-33 . 8 
-1€, . 3 

-5 . 8 
47 . 8 

1 1 2 . 6 
1 51 . 5 
..... C'C C' 
::. .J ..J • ..J 

3 <;1 5 . 2 
2 91 . 7 
-322. . 3 
342 . 4 
2 42 . f.. 
! 5? . 5 
l 42 . 7 
192 . g 
2 t• 7 . 1 ".,. .., ,, , . , - . - . . 
203 . 7 
1 9G . 6 
115 . 0 

4 ( . g 
32 . 2 . .., 

.:. • ..::> 

- 4~ . 3 
- 68 . t) 
-CJ4 . ~ 

?6- . 7 
-- 1~6 . l 
-2 t-2 . 4 
- ., 04:' . ;: • 

Z-MrJMENT 

-· 1 ~ . 1 
-· 1 l . 8 
-· 1 1 . 4 

- "' ., ·-· . ·-· 
- 5. 3 
- 5. l 
-3.6 

- ~ 
. 2 
. 5 

1 . 9 
2 . 9 
... ""T 
.:> .: 
3 . C,i 
2. 1 
Z . 4 
7 . 8 

1 <;1 • 4 ... ..., 
.J • : 

- . 8 
- 4 . 9 
- :3 . <) 

- . 5 
~ . . 0 ... ,., 
( . 0 

11 .5 
1 C' C' 
• .J . ..J 

1 1 . () 
4. 2 
5.8 

l " . 6 
~ - 9 
1 . (.l 

- '7 q 
~ • .t 

- · 1 :; . ? 
-1€ .. 3 

'-I 
~ 



TABLE 7. SHEAR AH~ MOMEHT OIA~RAMS : OHE SOUTH ~ACKER, CHICA~Q 
~lHf: f:IREC T!DN ~ CGNFIGURfiTIGH ~ REFERENCE PRESSURE 2' .o PSF 

FLO!H: 

Gli:Nv 
l'iE:ZZ 
2H~ 
3F.:f: 
•TH 
5TH 
:f·TH 
?TH 
STH 
~TH 

HTH 
1!TH 
lZTH 
13TH 
14TH 
15TH 
tlJ,.G 
1 bTH 
1 i'TH 
iSTH 
noou 
tnH 
2QTH 
21ST 
ZZHO 
23R[I . 
24TH 
25TH 
ZUH 
27TH 
23TH 
COf'G 
2'Ht 
JC>TH 
3 .l!ST 
~Ot:U 
3ZHP 
33P.[I 
:.S4TH 
J~TH 
3flf H 
J?TH 
3SP1 
:!~TH 
4n!'t 
COFG 
!1EZZ 
C:OH: 
~!JfJf 
COF'G 

HEIG~T 
fT 

. i')!) 
1 . 3{' 
:; . 5i! 
4 . (:{: 
~ . ~!'; 
~ • <;C> 
~ . ~Q 
~ . (:C' 
103 . ~0 
11 ~ . (:(: 
12i . !SQ 
13S . C:(I 
14' - 'Q 
Hd . C:C' 
HZ . ,Q 
184 . (1(1 

1~~ - ~Q 
1~~ . ~(' 
Z<H . Q9 
218 . ~!' 
221 . ~9 
23!1 . 0(' 
241 . :,Q 
2~3.(1(1 

Zft4 . :,(I 
2?6. (I(' 
267.~9 
2~~ . (1(1 
'.31-Q . ~H 
322 . 0(1 
~:n . ~i:· 
336 . 3(: 
34~ . QQ 
:;::6. ~(: 
3~~.QQ 
:;?t:. et: 
~7'' - 'Q 
J! 1 . (:(' 
4Q2 . ,Q 
414 . (: (: 
4Z' - 'Q 
43? . t:(: 
44$ . ,0 
4f(' . (;(: 
~:': ~!) 

~74 ~ ~t. 
1413 i;• 
4~ {' 
~Q ;;: 
5(; (' 

::-'.-FOF.CE 
KIPS 

-1 7. 1 
-12.3 

-7 . l3 
-7 . 5 
-7 ':1 
-? : ~ 
-{. . ~ 
-b.~ 
-€.-.3 
-7 . 2 
-13 . 1 
_, . 1 

- 10 . 1 
- ll. (I 
- 11. ~ 
-2.~ _, .' 

- 11. 8 -11 . , 
-2 . 9 
_, . 1 

-12 . 4 
-1z . -, 
-13 . 6 
-14 . 4 
- 15. 1 
- 1 !5. ')I 
- 1 6 . 6 
-17 . 4 
- 1 s . 1 

-4 !'! 

-14 : 6 
-18 . , 
-ts . ~ 
-4 . ~ · 

- ! 4. :: 
- . !3 
- - ~ 
- .:z 
- . 6 
- ' .. 
- . 6 
- . 1 
- . ' 
-~ . , 

- 1 'C .... :3 :4 
- Zt> c. 
-2:4 
-4 . 7 

'!'-FOF.C!:'. 
!(i p $ 

. 1 
t . 7 

. l3 

. 6 .. . .... 
·' 3 . €· 

4.2 
4 . ., 
~ - (l 

4 . 7 
4 . ~ 
4 . 2 
4 .0 
3 . l3 

l .~ 

z . 
6 

:.. . 2 
. 2 
. ? 
.t 
. 4 
. 1 

8 
€-
3 

- 2 
- ~ . 2 
-1 . 4 
- l. {: 

- . 2 
- ~ 

-·. -~ 
- (l 

.3 
- 1 
- · !;. 

- • 1 
- 1. ~ 
-2 . ti 

-~ - -
-1. 1 
-7 . 2 
-1 . €-
-3. 1 

X-AF.EP. 
Sii FT' 

~ ~ 

~ ' ;.. 5 
4 2 
4 2 
4 2 
4 2 
4 2 

24,:Z 
2492 4., 4., 4, 

49 
24, 

6t;I 
l l:l~ 
234 
223 
~2 
t2 
14 
14 
!4 

2147 
2147 
2147 
214? 
214? 
214? 

!523 
1:5''1 
2QQZ 
1 SS7 

442 
! 36 3 
1802 
1802 
HiQZ 
1 St'2 
18QZ 
1 St:2 
lSQZ 
18!:2 

4~' 
~z:z 

423 
22?2 

431' 
14:57 

'!'-AP.EA 
$i?. fT 

14.,., 
1 £05 
2147 
2147 
2147 
2147 
2'.14? 
214? 
2147 
2147 
2:147 
214? 
2147 
2147 
Zl47 

:523 
H·24 
2147 
21.47 

:523 
1~-24 
2147 
2147 
214? 
2147 
214? 
2147 
214? 
2147 
2147 

,23 
1624 
2147 
2147 
,23 
624 
147 
147 
14 7 
147 
14 r 
147 
14 7 
H? 
~2~ 

2 :c::: 
59~ 

27(.,? 
'.523 
767 

X-FRESS 
PSf 

-4 . 
-3 . 
-2 . 
-3 . -z _, 
-2 . S 
-Z.7 
- 2 . E: 

"-
-2 . ~ 
-3 . 3 
-3 . ? 
- 4 . r,: 
-4 . 4 
- 4 . €, 
- 4 . 1 
- ~ . 1 
-:5 . (I 
-~.1 

- :5 . 4 
- ~ . 6 
-::! . S 
-t . Q 
-6 . 3 
-6 . 7 
-7 . 0 
-7 . 4 
-7 . 8 
- 8 . 1 
-8 . 4 
-e . ~ _,_2 
- ')I. 4 
-~ . S 

-lQ . 3 
-10 . 6 
-11 . <:• 
-1 ! . 4 
-11 . 7 
-12 .0 
-12 . ~ 
-12 . 6 
-1z . ~ 
-!3.1 
'' .. , 
-8 
-8 
-9 . 2 
-!5 ~ 
-3.3 

Y-FF.:ESS 
PSF 

:: ' ~ . ... 
b . 7 

1 . 
l . 
l . 
2 . 

8 
? 

:z . ·J 

.:. • .:J 

z . z 
2 . 1 
~ . 9 
1 . 9 
1 . 7 
1 . 3 
1 . t;• 
1 . 0 
l . l 
1 . 1 
l . l 
1 . 0 
l . t;• 

~ 
8 
6 
!') 
4 
3 
z 

-·. 3 
- 8 
-.7 
- . ~ 
-.4 
- 3 
- z 
- 0 

z 
- 1 
- -~ 
- :5 
-

1 
-~ 1 

X-SHEAR 
!(IF'$ 

->)25., 
-606 . ' 
-5,€, . .; 
-~SS . , 
-~~ 14 
- ~74 . 2 

-~~7 . Z 
-~ 60 . 4 _,,3 _, 
-~ 4 7 . 6 
-~4Q.4 

- ~32 . 3 
-:,z:~ . z 
-~13 . 1 
-~Q2 . 1 
-4,(' . 6 
-487 . 7 
-476.2 
-4 6 ~·. 4 
-4~4., 
-4 ~ 2 . 1 
-443.0 
-43(• . ~ 
-417 . 6 
-4Q4 . Q 
-38, . 7 
-37 4 . , 
-3:58 . b 
-342.0 
-324 . 6 
-JQ6 . ' 
-302.0 
-23 7 . 4 
-2&8 . r. 
-2,Q . Q 
-24:5. :5 
-231 . (• 
-211 . 2 
-1,Q.7 
-16'L6 
-147 . , 
-12:1 . 6 
-1 !!3 . l 
-so . o 
- ~ ~· . 4 
- :: l. 3 
-1 1 5 
- 2 s . 1 

- 7 . 1 
-4 . 7 

GUST FACTOR 1 . 32 

Y-SHEAR X-XOMEHT Y-MOMEHT Z-MOMEHT 
KIPS 1~QQ-fT-KIPS 

,., . ' 
:;ci. 4 
3,.7 
37 . , 
3€· . 3 
3 4 . l 
31.l 
27 . 6 
Z3 . 3 
18 . 4 
13 . , 

8 . 7 
4.3 

. 0 
-4 . Q 
-? . 7 
- 8 . 4 

- 1 0 . 1 
-12 . 3 
- 14. 6 
- l !5 . 1 
-16.8 
-1''-l 
-21 . 2 
-23 . 2 
-24 . 8 
- 2 6 . 1 
-27 . 2 
- 28 . 1 
-26 . 7 
- 2.,. Q 
-28 . 8 
-ZT . 6 
-26.Z 
-2,.2 
- 2 :5 . 0 
-24 . , 
-24.2 
- 2 4 . 1 
- 24 . ::) 
-Z4.4 
-23.7 
-22 . 7 
-21 . 1 
- l,, . 1 
- ! 8 . 4 
- l .3 . 1 
- 1 1 . ' 

-4 . 7 
- 3. l 

2.4 
3 . 3 
4 . 1 
4 . :; , _Q 
::) . 4 
!5 . ? 
6 . 1 
J., . 4 
6 . 6 
6 .8 
6 . , 
T . Q 
7 . 0 
7 . Q 
6 . , 
t . ., 
6.8 
t .7 
6 . 6 
€- . ' 
6.4 
6 . 2 
~ - ' , _7 
:; . 4 

' . 1 4 . 8 
4 . !5 
4.2 
3.8 
3 . ? 
3 . !5 
3 . Z 
2.' 
2.B 
Z . 5 
2 . 3 
z. 1 
1 . 6 
1., 
1 . 2 ., 

? 

' 4 
2 
1 . ,, 
0 

- 'or • ..,, s. .I'":" . " 

-180 . l 
-H, . 7 
-1&2 . , 
-1 '€- . 2 
-1 4,.::) 
-142 . , 
-136 . :; 
-130 . 1 
-123 . 7 
-117 . , 
-111.3 
-10,.z 

- .,., . 3 
_,3 . 4 
-8? . ? 
-136. 4 
-82 . 2 
-76.7 
-71.4 
-70 . 2 
-66.3 
- 6 l . z 
- :! 6 . 4 
_,1 . 6 
- 4 7 . l 
-42 . 7 
- 3 s . :5 
-3 4 . 4 
-30 . 6 
-27 . Q 
- 2 6 . 1 
-23 . 6 
- 20 . 4 
-17.4 
- 1 6 . 7 
-14 . 6 
- 1 z . 1 _, _8 

-7 . 7 
-:, . , 
-4 . 3 
-3.Q -1 . , 
- l . 1 
- 1 . 0 
-.4 
- . 3 
- . Q 
- 0 

- 1, . 1 
- 1:; . 3 
-15 . 5 
- 1:; . 6 
- 1 !5 . 7 
-1:5 . 8 
- l :5 . 13 
-16 . 0 
-u,.1 
- 1 6 . 3 
-16 . , 
-16.6 
- 1 '-' . ~ 
-17.0 
-17 . 2 
-17.3 
-17.3 
-17 . 3 
- 1 7 . 1 
-16 . , 
-16., 
-16 . 7 
-16.4 
-16 . Z 
-1~ - ' 
- 1 ::I . f, 
- 1 !!i . z 
-14.8 
-14 . 3 
-13.8 
-13 . 3 
- 1 3 . 1 
-12 . 6 
- 1 1.., 
- 1 1 . 1 
-10 . 8 
-10.z _,_3 

-8.3 
-7 . 3 
-t. . 4 
-::! . 4 
-4.4 
-3 . 4 
-z . 4 
-z.z 
-1. y 

- 8 
z 
3 

........ .e 



TABLE? . SH EfiP ~HD MQMEHT DIAGRAMS : OHE SOUTH WACKER, CHICAGO 
MIHD D!RE C T!D~ 1~ CDHFIGURATIOH A REFERENCE PRESSURE 26 . 0 PSF 

F LOOli: 

G~ND 
IH'.ZZ 

2Ht' 
2F.:L' 
4Tli 
5TH 
HH 
7TH 
f?TH 
9TH 
OTt! 
i 1 H 
2Tt1 
3TH 
4TH 
5TH 
Or'r:i 
6TH 
7TH 
8TH 
!JCU 
'JTH 
OTH 
!ST 
2tlD 
3RD 
4TH 
:':iTH 
f,T tt 
7TH 
8TH 
OH: 
~l'T H 
C>TH 
lST 
LIL' li 
2ND 
~F:f:: 
4TH 
c;: l.i 

?,T li 
?TH 
BTli 
~,7 H 

u~ 
£Z2 
Uf:·t: 

EZn 

HEIGHT 

!) 

• 0 
.3 ~) 

4 t' 

e i,:. <;' 
~:5 . 0 
(~ 7 . (: 
1i; C' 

-:.. i:.. ~ • 3 -c.! 
230 . 0 1:~ 

41. (• 
~ 3 (: 
t.4 <;: 
7 f . C> 
87 . Q 
':t~t. (1 

1·0 . 0 
22 ¢ 
3 3 . 0 
:Sf . a:: 
4, . Q 
~b - (.-; 
68 . 0 
7 (} . t-
7 "J . 0 
~: i . (.• 
:)2 . !) 
i 4 . (': 

5t) :.:, - 0 :;i 
5:::;:; . a.:: 

X-FGRC:E 
KIPS 

- . 
-

- . 3 - . .;) 

- . 4 
- . :5 

. t. 
- . 7 
- . 8 
- . 6 

.7 
- . ' 
- . 1 

. 5 -7 _, 
- 1 0 . 7 
- 1 1. 0 
-1! . ? 
- 1 2 . €. 
- 1 3 . b 
- 14 . , 
-15.5 
-H· . '.5 
- 1 7 . 5 

-4 . 2 
- t 2. 8 
- 1 f, . s 
- 16. 4 

-4 . 0 · 
- 12 . 7 
-

-

Y-FGRCE 
KIPS 

l l . ~· 
1 3 . 4 

2 . 7 
.,:, . ~ 
4 . Y 
~ . e 
, . €-
6 . 4 
! ... 

7 . 9 
l3 . 4 
~. ~, 

' . €. 1 (1 . 1 
1 <:• . 7 

2 . 3 
t.:·. , 
s . :5 
e . , 
:t:. 1 
" .. 
~ . J;: 
9 . 0 
' . !;1 
8.9 
8 . 'JI 
S . 8 
g . '3 
s . 7 
z . 1 
6 . 7 , _Q 
':' . 1 
2 . 2 
i:. . e 
S . S 
8 . b 
8 . 8 
9 . 2 
;i . €-

1 0 . (;: 
10 . 4 
1 t'. 8 

it~i 
1 . ? 
~ - f; 

1 

.... . (• 

X-AREA 
SQ fT 

~ 
f, 

5 
... 

4.,Z 
492 
4.,2 
492 
4'.'Z 
4Q? 

4.,2 
4~2 
4-,z 
4Q ? 

4'.' z 
6" 7 

18,2 
2347 
7 :?::! 7 
-~26 
1€·24 
2147 
214 ? 
2147 
214? 
214 7 

4 
4 
4 
4 

~23 
1 ~ 
z ;t 
1 s 

4 
13 
18 
1 f; 
18 
1 8 
1 8 
16 
18 
!B 

4 
r. ,.., 

'.:. 
4 

43 'J 
14~7 

Y - AR Ef:i 
c:.:;; FT 

14'.'., 
1 6(: ~ 
2147 
2147 
2i4? 
2147 

1 4 
14 
14 
14 
14 
14 
14 
14 
14 
~23 

€·24 
14 7 
14? 
~-=--.. 

l €·2 4 
4 
4 
4 
4 

2147 
1 4 
14 
14 
14 
52 

1 f2 
214 
214 

52 
62 
14 
14 
14 
14 

2147 
2147 
2 4 
::: 4 

2 
::: t' 

if 
::: t~ s:;.., ~ ·-·c.. ·-· 

?e? 

:>:- PRE SS 
P SF 

-3 . 5 
-2 . l 
-Z . l 
-2 . -

-
- ! . ~ 

. 3 
- 1 - ( 
- ' -~ . r:.. 
-2 . 6 
-3 . 
-3. ~ 

-3 . 
-4 . 
-4 . 
-4 . 
-4 
-4 . 
-4 . 
-5 . 
-~ -
- ::5. _, _o 
-6 . 3 
- i:. . e 
- 7 . t' 

-8 . 1 
- l3 . l 
-8 . 0 
-!'3 . 4 
-6 . 7 _.,_ 
-9 . 3 
- ~ . 7 

-10 . 1 
-· l 0 . I& 
-11. 0 
-1 l . , 
- 1::: . (.': 
-1 
-1 
-1 

-~ . 3 
.; . 1 

"r'- f' J;:E SS 
P S F 

- ~ 
.:.. . ~ 
2 . ~. 

3 . 0 
3 . 4 
3 . 7 
3 . ~ 
4 . 2 
-~ . 4 
4 . 7 
5 . <:• 
4 . 4 
4 . f,• 

3 . 9 3_, 
4 . 0 
~ . !;: 

4 .0 
4 . 1 
4 . 2 
4 . 2 
4.2 
4. 1 
4. 1 
4 . 1 
4 . 0 
'4 . 1 
4 . 1 
4 .2 
4 . 2 
4 . 2 
4.2 
4 . l 
4.0 
4 . 1 
4 . 3 
4 . ~ 

4. 
5 . 
4 . 
4 . 

~-~ 
:. : 2 
2.f 

X-SHEAR 
KIPS 

-~ 4 ~ . l 
-~ 3 l . 0 
- 5 2 z . ';! 

7 . 3 
- i . !3 
- 6 . 8 

z . z 
8.0 
4 . 3 

- 1 .0 
- €· . 
-4 6 l . .,. 
-474 _ 
- 467 . l 
-458 . 4 
-44 8 . e, 
-4 411:·. <:• 
- 437 . 3 
- 42€. . €· 
-416 . 5 
-414 . l 
-406.2 
-3'~ - ~ 
-3 6 4 . ::l 
- 3 7 z . 
-36C•.2 
- .}H·. t;_. 
-332 . 1 
-:nl!. . t:. 
-3 0 Ci . 2 
-2 >3 z . 7 
-278.4 
- 2€·~ .7 
-248 . , 
-232 . , 
-228 . ~ 

- ~ . 
- 8 . 

v. 
- 0 . 
- I . 
- 0 . 

8 . 
- 6 . 
- 3. 
- 8 . 
- 9. 
- ~ . 

-4 . ~ 

GUST FACTOR 1 . 32 

Y-SHEAR X-MOMENT Y-MO MENT Z-MOMENT 
KIPS 1000-F T-KIPS 

3t3 . 
3~1 . 

:3 JB . 
33~. 
J 3 :z . !;t 
328 . 0 
J23.2 
317 . 6 
3 l l. 3 
304 . 0 
2'H . Z 
Z!57 . 8 _,.,.Ct C'I 

C:.t ·-· · ·-· 

2 6 <;I . 2 
2 '.5' . l 
248 . 4 
2 4 f· . 1 
239 . 6 
231 . 1 
222.7 
2 2 <;~ . € .. 
214 . 
2<;'' . 4 
1 '£ . 6 
l ~ 7 . €· 
178 . 6 
1 €-' . ? 
160 . 8 
1, 2 . <;. 
143 . 3 
13 4 . €-
13Z . 4 
1 z,. 7 
1 1 6 . s 
1Q7.? 
1 0 ::I . :l 
,8.7 8,_, 
l3 1 . 3 
7 2 . :l 
63 . 4 
~3 . 6 
43 . ~ 
33 . 4 
22 . 
2 {> . 

S . 
6 . 
I . 

- 7 
- 1 . 
- 5 . 
- 1 . 
-77 7 
-7 . ~ 
- ? . 2 
- 6 . :5 
- '-'.· . ., 
- :5 . 3 
-~ ~ 
- :l . :l 
- 4 ';"' . 7 

- 4 e. . l 
- 4 3 . 
- 4 '.:'. l 
-3";'1 . ~ 

- 7 . 3 
- 4 . 1:. 
- 2 . 0 
- 1 . 4 
- 9 . ~ 
- 7 . 1 
- 4 . S 
- z z. If.. 
- 2 0. :; 
- 1 8 . ~ 
- l 6. 6 
- l 4 . ~ 
- 1 3. 1 
- l l . ~ 
- 1 ! . 1 
- IC•. 0 

- 6 . e. 
-7 .3 
-7 . 0 
- ~·. l 
- ~· - 0 
-4 .Q 
-3 . 1 
-Z .4 
- l . 7 
- 1 . l 
-.7 
-.4 

3 
-· . 1 
-· 1 

. f; 
0 

-172 . ., 
- 163 . 6 
-· 154 . 5 
-1 48 . ::1 
-14 2 . IE, 
-136 . 7 
-1 3 !;> . 'JI 
-12 ::I . 2 
-11' · ' 
-113 . 6 
-1<)8. 2 
-1 t' z . 6 

- '7 . 1 
-':!'1 . 7 
-1.H .. 4 
-81.2 

-7' -' - 7 6. 1 
- ? I . 1 
-6£ . 3 
- £:. ~. l 
- 6 1. :I 
-::;€. . ., 
- ::12 . ::I 
- 48 . l 
- 4 3 . ., 
- 3'. i:;: 
- 3::1.' 
-3Z.Z 
-28.6 
-Z, . 3 
-24 . ~ 

- 2 z . l 
-1, . 2 
- H· . 4 
- 1 ::I. 8 
-13.e 
- 1 l. :l 

_,. 3 
-7 . 3 
-~.f!. 
-4 . 1 
-2 . 8 
-1.8 
-1. 1 

-·. 9 
-·. 4 
-·. 3 
- . Y 
-.o 

- l 1 . 8 
- 1 2 . l 
- l z. 2 
-12 . 3 
- 1 z. 3 
- 1 z . 4 
- 1 2. 4 
- l 2. 4 
-12.4 
- 1 2 . :l 
-12~ . , 

- 1 2 . E'> 

- l 2 . 7 
- l 2 . 8 
- I 3 . 0 
-13.Z 
- l 3 . 3 
- 1 3 . 4 
- l 3. 4 
-13.3 
-13.3 
- l 3. 2 
- 13 . 1 
-12 . ';' 
- I Z. 7 
- 12 . ::I 
- l 2. 2 
-11 . 6 
-11.4 
- l 1. Q 

- l 0 . !5 
-10.4 
- 1 C• . 1 _, _, _, _o 

-8. 15 
-8. 3 
-7 . 7 
-7.0 
-6 . Z _, _, 
-4 . 7 
-4.0 
-3.Z 
-2 . 3 
- 2. 1 
- 1 . (• __ , 

1 .. 
. 0 

........ 
\J1 



TABLE? . SHEA R AND "QMEHT ~!AGRA~! ; DHE SOUTH WACKER. CHICAGO 
~l"D DIRE CTIO H 20 COHflGURATlOH A ~EfEREHrE fRE55URE Z~ . O P5f 

FLOOR 

G ~ L' 
11 22 

tH: 
RD 
TH 
TH 
TH 
TH 
TH 
TH 
TH 
TH 
TH 
TH 
TH 
TH 
f'G 
TH 
TH 
TH 
cu 
TH 
TH 
ST 
Hts 
R!i 
TH 
TH 
TH 
TH 
TH 
PG 
TH 
TH 
ST 
DU 
~H.' 
RD 
TH 
TH 
TH 
rn 
TH 
TH 
TH 
PG zz 
PG 
GF 
PG 

H~lGHT 
!=: 

(-: 
.-. 
(; 

0 
(;: 
;1 
(; 

" 
1(.-; 3 ~ 0 

y 
0 
C• 
~ 

2?>:. . ()y 

X-f!JRC~ 
UPS 

- 1 4 . 3 
- ' . €· 
- 4 . ~t 

- 4 . !.'.· 
-4 . ~ 
-4 . 3 
- 4 . 1 - :~ . ., 
-3 . S 
-4 . 7 
-:i . 6 
- €· . t. 
-7 . 6 
-8 . ~ 
-~ . 4 
-2 . 4 
-s.o 

- 1 <;: . 1 
-~ . ? 
-2 . ~ 
-8 . 0 

- 11 . 1 
- 11. 7 
- 1 2 . 4 
- 1 3 . 0 
-13 . 7 
- t 4 . 4 
- 1, . 
- 1 ~. 
-H·. 

-3 . 
-1~ . 
-14 . 
-15. 

-.,,, . 
- 1 2. 
- ! :; . 
- 7 . 4 
- 8 . ., 
- ~. 3 
- £ . f 
- ' . f,• 
- ~ . 3 - ,_., 

4.2 

- i: ~ 
-13.~ 

- 3 . t~ 

- €· . ? 

Y-f!JRCE 
K!PS 

! 

1 

l 
1 
1 

1 2 . €-
1 3. 1 
3.2 
';I, 8 

l 3 . 1 
1 3 . 2 

.:; . z 
1 ::i . (: 
l 3 . 1 
1 3 . i 
13 . 2 
~ .;. . 
1 3 . 
14 . 
l 4 . (. 
! _, . 0 
't «: 7 
L·-• . ·-• 

1 1 . g 
1:; . s 
1':· . 1 

.; . 0 
1 2. 4 
i ~ . 
1 {: . . ~ 
1?. 
17 . 3 

l?. ~ 
! s . 2 
1 s. 4 

4 . :£ 

2~ - ~ 
.;, _ ..: 

H . l _ _ 4 

4 . ~ 

X - AR EA 
Sf! !="T 

';\ 9 

' €-6 :; 
4 2 
4 2 
4 
4 
4 
4 
4 
4 
4 

2 4~ 2 
2 
2 

1 

z 
~ z t· 

1 6 24 
2 1 47 
214? 
214 ? 
214? 
2147 
214? 
2147 
.:. !. ~ ( 

z 1 
:; 

1 5 
20 
l B 

4 
1363 

' 
1 
1 

2272 
~.:...:: 

22?2 
43 ':' 

145? 

'f - AR EA 
SQ FT 

1 4~ ~ 
1 €· :) 5 
2147 
2147' 
2147 
214? 
2147 
2147 
2147 

2 4 
2 4 

2 
1 2 
2 4 
2 4 

2 
... 
4 
4 
4 

214? 
2 147 
214? 
214 
214 
214 

:52 
lf.2 
214 
214 

52 
H2 
214? 

2 

2 

14 7 
147 
147 

;:< -PRESS 
P SF 

- 3 . r; 
- l . ~ 
-1 . e 

- ' 
- l . 
- 1 . 

- • C> 
j. - .-' 

-2 . 3 
-2 . €-
- .;, . 0 
- :~ 4 
-3 . 8 
- 4 .<:• 

-4 3 
- 4 . 4 
- 4 . ., 
-4 . ~ 
-5 . 2 
-5 5 
- 5 . e 
-6 . l 
- &::, . 4 
-& . 

. ( • 
- ( . ..., 
-7 . ! 
- ? . 3 
- £;, . 7 
-7 . 2 
- 8 . (.< 
-8 . 6 
- 8 . ., 
-9 . 2 _.,_! 

-1 0. 0 
-1 0 . 2 
-10 . 3 
-1 £j. ~ 
-1t- . 1 
-1(,'. ., 

- ?- . ~ 
- €· . 5 
-5 . t 
-~ . O 
- f . s 
- 4 . I& 

Y-PRE 5 S 
P S F 

"' . r; l ~~ =: 

,;... . ~ 

~ . 7 
3 . 3 
3.8 
4 . ::. 
4 . r; 
4 . ' 
J . 

~ 
:i . 
:S . 
6 . 
€.- . 
6 . 
€.- . 
6 . 
€. . 
6 . 
€.- . 
£, . 
€· . 
6. 3 
;z .. ~ 
6 . r; 
t• . 8 
7 . 0 
7 . 1 
( . .:... 

8 . !) 
8 . 
? . 5 
6 . 9 
5., 

~ 
,., 4 

;~ -SHEAR 

r. ! F's 

-

-4 €· ~ . 
- 6 
- ~ 

- :> 
- 4 
- 4 
- 3 

2 
- l 
-4 1 3 . ,.:\ 
- (,• 

-· ') 
- ., 
- 8 
- ? 
- 6 
- 5 
- 3 
- 2 
- 1 
- Z'Hl . 5 
-.:. 0 .:_. . . .J 

- ~ 
- :> 
- 4 
- 3 
- 2 
-

-1j7 . "t 

-13, _4 
-lZ! . 
-19Z . 4 
-83.4 
- is 4 . 
-44.~ 
- ~ ~:. . 
-2~ -
-23 . 

- 9. 
- ;; . . 

Y-5t-IERR 
Y!P S 

6 . 8 
:Z . 4 
~ - ~ 
~!. ~ 

~ 3 

'Q 
1 . ' 

~Z3 . ~ 
~14 . 8 

5 9 ~ . ~· 
4' 4 . 4 
483.4 
471 . 8 
45, . 7 
447.0 
4 33 . ., 
4 3 Co . ? 
4 z (1 • ~ 
4 0 7 . 8 
-3' 4 . !E. 
391 . 4 
-3814 
368 . 3 
355 . Z 
342 . 0 
.J 2 8 . ~ 
3 1 4 . 6 
3 (.1 !;l. 3 
28:i . 7 
2 !<::. 7 
2:;:;. 4 
2 5 1 . f, 
23, . S 
224 . <; 
207_, 
203 . ~ 
l ~ 1 . :; 
174 . 8 
1j7' . ' 
l 4 , • . 8 
l 2 3 . :; 
l 9 ~ . ., 

88 . 0 
€·'. 8 
~1 . 4 
4 7 . 
2 . ~ 
2 . 4 

. 3 

·' 

G IJ S T F A C T IJ !i'. l . 3 2 

x- MOMENT Y-MOMENT z-MOM EHT 
1000-FT-KIPS 

- ;i. 

' · - 0 . 
- 3 . 
-· 7 

l . 
4 . 

-1 1 8. ~ 
-1 l 2. ';I 
· · 197 . 9 
-101 . 3 - .,~. ~ 

- ';I 0. z 
-84 . 8 
- 7 'I' . 6 
-74 . ~ 
-73 . 3 
- IE..,.€· 
-64 . S 
- ~ (,t. z 
- 5 ';!. 1 
-55.8 
-51 . ~ 
-47 . 3 
-43 . 3 
-3, . 4 
- 3:. . 
- z . z 
- 8.8 

- ' . €-
- 2 2. 6 
- 2 . ~ 
- l . s 
- l 1 
- l . 6 
- 1 . 0 
- 1 z . 3 
- l 0 . z 

-8 . 3 
- ~·. t. 
-~ . O 
-3 . 7 
-2 . 6 
- 1 . 7 
-1 . 0 

- ~ 
-- . 3 
-.3 
-· . 0 

. t;• 

-1:; 8 . 8 
-1~~:.1 
-141 . 6 
-1 3 f, . 1 
-130 . :. 
-12~ . Q 
-11, . 6 
-114 . 2 
-108., 
-1Q3 . €· 
_,8 . 4 
_,3 . 2 
- 8 8 . 1 
- e 3 ~· 
- 7 8 . 1 
-73 . 3 
- 7 2. 1 
-68 . , 
-63 . , _,,_, 
- ~ 8. 4 
- 5 5 . l 
- :; o . 8 
-H· . 7 
-42 . 7 
-38 . 'l' 
-3~.2 

-31 . 7 
-28 . 4 
-25 . 2 
-22.2 
-Zl . 5 
- l ';! . 4 
-H . B 
- 1 4 . 3 
-13 . 7 
- 1 2 . 0 
-'L., 
-8 . 0 
-€·. 3 
-4.8 -3 . , 
-2 . 4 
-1.t 
-1.0 
-8 
-· . 4 

. 3 

. c;· 

- l l. 4 
-11 . , 
- l l. 6 
-11., 
- 1 1 . ~ 
- l l . 4 
-11.3 
-11 . 3 
-11 . 2 
- 1 l . 1 
- l 1 . l 
-11.0 
-11 . 0 
-10 . , 
- 1 0 . ' 
-10 . 8 
- 1 0 . 8 
- 1 0. 13 
-10 . 8 
- l 0 . ~ 
- 1 0 .:; 
-10 .4 
- 1 o. 2 
-10 . 0 _, _7 _,_4 _, _2 
-8 . , 
-8.6 
-~.2 
-7 ., 
-7.8 
- 7 . :J 
-7.0 
- 6 . :J 
- €·. 4 
-6. 0 
-5.~ -4 _, 
-4 . 4 
-3 . 8 
-3 . 3 
-2 . 7 
-z.z 
-1 . 6 
-1. 5 

- . 8 
-.7 
-.4 
-.3 

........ 
O'> 



TABLE? . SHEAR AND MGMEHT DIAGRAMS : OHE SOUTH WACKER, CHICAGO 
~IHD DIRECTIOH 3 0 COHFIGURATIOH A REFEREHCE PRESSURE 26 . Q PSF 

FLOO!" 

[: 
... 

. 
' H 

H 
H 
H 
G 
H 
H 
H 
u 
H 
H 
T 
!:> 
:.; 
H 
H 
H 
!i 
H 
G 
H 
H 

!J 
t' 
D 
H 
H 
i-! 
H 
H 
H 
H 

~ 
~ 
i; 

HE I GH T 
F' 

~~ . 
Ct_-:. . ... 

1o 3 ~ca 
' '._, . (; f? 
12 ~ . :; () 

(J 

0 
<;: 
0 
<i 
(: 

~· 
~': 

(;! 
(' 

23 !;! . 0 0 
241 . ~ t;: 
2~3 <;«;: 
26-4 . ~(:i 
Z? €· Q !;! 
2E: 7 . ~ (: 
Z':J~ . 00 

. ~t: 
0 
t; 
0 
~ 
Q 
(; 
¢ 
t
;. 
t
~· 
i:-
;i 
{~ 

~ 
t' 
;. 
t' 
;r 
(-: 
!;1 

X-fORCE 
!{ ! f" s 

- 1 

- : . .:. 
-( . 3 
-7 . 4 

-B . 4 
-~ . ';'! 

-~ . 4 _, _, 
- 1 0 . 1 
-2 . ~ 
-?.6 
- ., . ft 
-~ . 6 
-2 . 4 
-?.5 

- 1 0 . z 
- 1 C> . ~ 
-11 . Q 
- 1 ! . 4 
- 11 . e 
- 12 . 3 
- 12 . 7 
- i 3.::: 
- l -4 . l 

-..;:i; • ..: 

-

- 1 
- i 
- 1 
- 1 
- 1 
- 1 
- l 
- l 
- 1 

-11 . 3 
- i . ·:: 
-~ . 5 
-Z . 5 
- €- . ..., 

Y-FOR CE 
!( ! F" s 

l . 2 
l . e 

.3 
4 

. 0 

l 2 . ? 
. 2 

1 . 0 
l . 3 
1 . 4 

1 , 
1 
l 
1 
1 
1 
1 

3 . 3 

1 7 . 7 
"T . :. 

l z . z 
! f . 7 
1 7 . ~ 

"T • .,. 

3 . 
8 . 

"· 9 . 
0 . 
i:- . 
0 . 

1 . 
c: .... . 

2 i· . 

l . 1 
. c;. 
. 8 

X-AR EA 
S &! FT 

~1(' 

.,~ 

64 
4':! 
49 
4':! 
4 9 
4':! 
49 
4':! 
49 
4 ':! 
49 4., 
49 
!£.(:• 

1 8~ 
234 
2 23 
~2€-
£, 

1 
1 
1 

2147 
2147 
214? 
214 7 
2!47 
2147 
~23 

1~':l1 
2 ~!' 2 
1 C"O ~ .L .. _ •• .,! ! 

442 

,;. 

2272 
43 9 

14~7 

Y-AR EA 
SQ FT 

4~~ 
f.Q ~ 
14? 
14 7 
1 4 ? 
14 ? 
14 7 
14 7 
14? 
14 7 
14 7 
14 7 
14? 
147 
14? 
523 

162 4 
2147 
214? 

52 3 
1E.24 
2147 
214 7 
2147 
214 7 
2147 
214? 
2147 
214? 
Zl4 7 
~23 

162 
2H 
214 
~ 2 

H2 
214 
214 
214 
214 
214 
214 
2: 1 4 
214 

52 
2 70 

5{: 

2 70 
~2 
n 

;,; -PRESS 
F' SF 

-3 
- Z. 4 
- 2 . 6 
- z.~ 

- 8 
- .., 0 

"- . 

- . 7 
2 . ~ 

- 3 . 0 
-

- 4 (: 
-4 . 
- 4 
- 1 

. l 
- . 3 
- . 5 
- . f, 
- . e 
- . O' 
- . l 
- . 3 

- ~ ' 
-

- !:; • . 7 
-

-8. 
- 8 . .,_ 
-8 . 3 
-8 . 4 
- :) . 5 
- 7 . 4 
- 5 . 2 
- 4 . -
- 4 . 2 
-~ . 7 

- 4 . ~ 

Y-PF.ESS 
FSF 

1 1 . 
12 . 

"- · 
3 . 
3 . 
3 . 
3 . 
~ . 
4 . 
4 . !;, 
4 . 9 
~ . l 
:! . 4 
~ . 7 
~ . 9 
€· . <;· 
6 . 2 
i: .. . z 
6 . 3 
€- .. 3 
6 . 3 
€- . 3 
e. . 3 
~· . 3 
6 . 6 
€· . ., 
7 . 3 
7 . f!. 
? . , 
8 . 2 
7 . 9 

"' ·' ? . 8 
~.Z 
S . 4 
!3 . 5 
8 . S 
., . 1 
? . Z 
., . 3 

' -~ ., . !;, 
9 . 8 

10 . i;• 
1 (1. (' 

3 . ? 
s 1 

~ . 3 
:5 . ~ 
~ - Z 

X-SHEfiR 
KIF' S 

-4 8 . 7 
-4 4 . !) 

-4 4 . 4 
-4 7 . 4 
-4 0 . 4 
-4 3 . 3 
-4 E. . l 
-4 8 . 8 
- 4 1 . :! 
-4 4 . 
-

-'.3 l 
-30 
-z 8 
-2? 
-2~ 
-2 j 
-24 
-23 
-21 
-20 
-2Q 
-1 . ~ 
-1 . Q 

-1 . 3 
-1 . 1 
-1 . 0 
-1 -4 
- t . 4 
-1 . Q 
- . :; 
- . ' 
- E: b . c: 
- 5 .. ~, . '1 
- 3 ~ . 

- 32 . 4 
- 2 <1 . ~ 
- 1 8 . ~ 

-9 . 2 
- !S . 7 

GUST FACTOR 1 . 32 

Y-S HEAR X-MOMENT Y- MOMEHT Z-HOMEHT 
KIPS 1000- FT-KlFS 

636 . 2 
€. z 1 . 0 
6 0 1. 2 
~,~ . Q 

::18 8 . e. 
~ 8 1 . €
::17 4 . l 
'.H-~ . 'JI 
~,? . Z 

~4? . , 
::S 3 8. C• 
~ 27. ~ 
,16 . :! 
:,04 . ' 
4')2 . 8 
413 0 . 1 
476 . , 
4 f..€ .• . ' 
4:S3 . 6 
4 4 0 . 1 
436 . , 
4 z~ . . r 
413 . 2 
:,,, . 13 
386 . 2 
3 72 . (• 
3:!7 . 1 
341 . !5 
32:5 . z 
308.Z 
,,C> . e. 
2f.l~ . 4 
274 . 2 
2!57. !5 
240 . 0 
235 . f, 
221 . 1 
ZQZ . , 
183 . ~ 
l 6 3 . 8 
143 . ? 
123 . 3 
102 . 6 

13 1 . €, 
60 . z 
5 5 . ~· 
28 . 8 
24 . !3 

? . 7 
4 . l3 

- 1 8?.' 
-177 . :; 
- IE• E· . ~ 
- 1 5 '? €· 
- 1 ::I z . 8 
-14€· . ~· 
- 1 3 ., 4 
-132.8 
-1 Z E· . 4 
- l z <;t . r,1 
-1 l 3 . 8 
-IC• ? . 7 
-1 C• l . 7 

- ., ~ . 8 
- 'Ct . 0 
-84 . 5 
- 8 3 . l 
-?' Q 
- 7 3. 7 
- €· 8 €· 
-67 . 3 
- €· 3 . €-
- j 8 . 8 
- ::I 4 . 1 
- 4' . 6 
- 4 ~ . z 
- 4 l . 0 
- 3 7 . <:• 
-33 . 2 
- 2., . ~ 
- 2 6 . l 
-2,.3 
-22 . 8 
- 1 ' . 8 
- le. . ' 
- l t• . z 
- l 4 . 3 
-11.e 
-~ . 6 
- ? . if.. 
- :I . 8 
-4.3 
-3.C' 
- 1 . ~ 
- 1 . 1 
- 1 . :;. 

- . 4 
- . 3 
- . o 
- • <;• 

-· 13E· . ~ 
-128 . 4 
- 1 2 C• . :I 
- 1 l ~ . 3 
- 1 1 C' . 2 
-1 0~ . 2 
- lOC' . 2 
_,~ . 4 

- 'C' . 6 - ,,, . , 
- 8 l . 3 
- H.· . 8 
-72 . 4 
- t e . i 
- 63 . , 
-:,, . 8 
-:!8 . 8 
- !5, . 8 
- :S2 . 0 
-48.3 
- 47 . 4 
- 4 4 . t. 
- 4 l. 1 
-37 . 7 
- 34 . ~ 

-31 . 3 
-26 . 3 
-2, . 4 
-22 . 7 
- 2 0. 1 
-17 . 7 
-17 . Z 
-1:) . , 
-13 . 3 
- 1 1 . 4 
-10 . 'JI 
_, _ ~ 

-7 . , 
-6 . 4 
-~ . Q 

-3 . 8 
-Z.8 
-z . o 
- 1 . 3 

- . s 
- . 7 
- . 3 
-. 3 
- . l 
- . o 

-:; . 3 
-~ . 7 

-~ - ' 
- t • . 0 
- 6 . 1 
- t • . 2 
- e.. . 3 
- €· . 4 
-6.~ 
-6 . 6 
- 6 . f; 

- t· . €-
- & . 6 
-6 . 6 
-6 . , 
- €· . 3 
- e, . 3 
- €· . 2 
-6 . 0 
_, . !?. 
-:; . 7 
-~ . t 
-:; . 4 
-::I. z 
- :. . 1 
-4 . , 
-4 . 7 
- 4 . €-
- 4 . 4 
-4 . 3 
-4.Z 
-4 . 2 
-4 . 0 
-3 . 7 
-3 . 4 
-3 . 3 
- 3 . 1 
-2 . e 
- 2. :5 
- 2 . 2 
-1 . 1' 
- 1. €· 
-1 . 4 
- 1 . 1 

- . 8 
-· . g 
- . 4 
-·. 4 
- . 3 
-·. 3 

.......... 

.......... 



TABLE 7 . SHEAR ~ND MO~EHT DIAGRAMS 1 OME SOU TH YACKER 1 CHICAGO 
VIHP PIRECTIOH 40 COttfIGURATIOtt A ~EfEREHCE PRE55URE 2~ . 0 PSf 

FLOOR 

GRKD 
f'IEZZ 

2ND 
3F.P 
4TH 
'TH 
6TH 
7TH 
8TH 
'TH 

1 oT H 
llTH 
12T H 
13TH 
14TH 
1.!5TH 
C:OF-G 
1 ftTH 
11TH 
18TH 
t'!OtaU 
l'TH 
2!'TH 
215T 
22Nt• 
23RP 
24TH 
25TH 
U.TH 
27TH 
2STH 
GOPG 
2,H! 
30TH 
J!ST 
"IJPU 
J2Nta 
33RI> 
34TH 
35TH 
3f.!H 
37Ttl 
l!ii!H 
ntt 
i:?TH 
OPG 
r-=-. 
!JPG 
(J(!f 
!JPG 

Hl:IGHT 
FT 

t . (;(I 
17 . JQ 
34 . 5(1 
H_ • . QQ 
57 . 50 
f,' . «;Q 
so . ::10 
''2 . QQ 

10 3 . 50 
11, . QQ 
12€: . 50 
1313.QQ 
149 . 5(1 
161 . 00 
17 2 . 50 
184 . QO 
i f;i) . f;(:1 1,, _,o 
2(':7 . <.>O 
2H . ,o 
22 1 . 3 0 
230 . 00 
2-4 ! . ~(I 
253 . 0Q 
2£4 . 5~ 
Z7t . 00 
2Sf'. 5t; 
2'J .'J . 00 
J !!.>. 5(; 
322.00 
333.~0 

336 . 30 
:H~ . ti(; 
3!56 . !50 
J~S . t:<: 
37'\• . so 
379 . 5(:1 
3, 1 . 00 
4t:2 . ~(I 
41·4 .1)0 
4~~ - ~t: 

0 
t: 
Q 
(: 

0 
(:: 

0 
t> 
Q 

X-FORCE 
KIPS 

-16. 3 
-12 . 7 

-8 . 8 
-J?, . t 
-8.6 
-8.t 
-S.5 
-J?,. !!I 
-8 . 5 
-13 . 13 
-9.2 _,_, 
- ~ . 9 

-10 . 3 
- 1 o. 3 
-2.4 
-? . 3 _,_, 
-9.5 
-2.3 
-7.3 _,_s 
-9 . 9 

-10 . 2 
- 1 t> . 5 
-10 . 8 
- 11. 1 
- 11. 5 
- ! i. s 
-12.7 

-3 . 1 _, _Q 
- ! !. ' 
-12 . 2 · 
-l.O _,_6 

- 1 l. 1 
-13 . !5 
-ll.S 
-13 . , 
- ! .; . tl 
- 14 . 1 - .:. '":' . .:. 
-1 . 3 

- . 1 
- 1 . 4 

- . c: 
- . !5 
- . 3 
-t . 6 

Y-fORtf 
KIPS 

1"" ... • ( . t 

20 . , 
::'i . 3 , _f, 
6 . 6 

S . 7 , _8 
1 (' . 9 
11 . 4 
11 . 6 
11 . 6 
1 2 . (I 
1 z .. z 
12 . 4 
3.2 

1 (> . 2 
13 . 4 
13 . l 
3.2 

1 (I . C' 
13. l 
!2 . 9 
13 . 0 
!3 . 5 
14 . 0 
14 . 5 
15 . 1 
1 ~ . f; 
li.2 

3 . 7 
10 . 8 
!4 . 6 
1~ . 3 

3 . S 
12 . 0 
16 . 2 
H . 6 
1 6 . 6 
16. 6 
!6 . ~ 

H·.' 
l = . :; 
16.' 

4 . 4 
2 . 1 

- ~ 
1 . 13 

. ! 

. 3 

X -AR EA 
SQ FT 

3~H9 
3,~f, 

264::-i 
24'2 
2492 
24.,2 
2492 
24'2 
2492 
24,2 
2492 
24'12 
2492 
24,2 
2492 

f,Q7 
185 2 
2347 
2 23 2 
,26 
624 
14 7 
147 
147 
14 7 

2147 
~23 

1591 
2C:-ta2 
1138 7 

44 2 
136 3 
18~2 
1$02 
l so 2 
1892 
15C:Z 
1802 
1 St:~ 
1 

2 

2 

1 

';'-AREA X-PRESS 
se FT . PSF 

499 
f.Q ~ 
147 
147 
14 7 
147 
147 
1'4 7 
147 
147 
14 7 
147 
147 
147 
147 
'.'!i23 

1624 
2147 
214 7 
,23 
62 4 
14 7 
14? 
14? 
! 4 7 

2147 
2147 
2147 
2!4? 
2147 

:523 
1f·24 
2147 
2147 

523 
f.24 
147 
147 
147 
147 

::: 14: 
2147 
2!47 
214? 
~23 

2 0 
0 

2 Q 
2 
t;, 

-4 . 1 
-3 . 2 
-3 . 3 
-3. 4 
-3 . 4 
-3 . 4 
-3 . 4 
-3 . 4 
-3 . 4 
-3 . ~ 
-3 . 7 
-3 . ~ 
- 4 . 0 
-4 . 1 
-4 . l 
- 4 . () 
-3.9 
- 4 . 1 
- 4 . 3 
- 4 . 4 
- 4 . '.5 
- 4 . I& 
-4 . 6 
-4 . 7 
-4 . 9 
- 5 . 0 
-~ . 2 
-5 . 3 
- ::! . :; 
- :5 . ., 
-5.S 
-5.7 
-6 . 0 
- 6 . :5 
-6.9 
- 7. 1 
-7.3 
-7 . , 
-7 . 7 
-7 . 7 
-? . S 
- 7 . 13 
-7 . ! -7., 
-? . 2 
-5 . 
-4 . 
-4 . 
-:i. 
-4 . 

Y-PF.ES5 
P SF 

l l . 8 
1 . Q 

. .J 

. If, 

. 1 
3 . €, 
4 . 
4 . If, 
~ . 1 
.. '7 

5.4 , _5 
::'i . 6 
~ . 7 
::'i. s 
ti.O 
6.3 
ti . 2 
6 . 2 
ti . 2 
6 . 1 
ti. 1 
6 . (I 

ti . O 
6 . 3 
ti . :5 
6 . S 
7.0 
7.3 
7.5 
7 . 0 
ti.ti 
6 . 6 
7 . 1 
7 . 3 
7 . 4 
7.6 
7.8 
7.7 
7 . 7 
7 . 7 
7 .? 
7.7 
7 . 7 
8.4 
'3 . ' 
: . ! 

5 . 1 
4 . 1 
4.3 

X-SHEAR 
K ! f' S 

-4 7 '11 . 3 
-4 €-3 . <;: 
-4::SO . Z 
-441 . 4 
-432.9 
-424 . 3 
-415 . 7 
-<H•7 . 2 
-3':'8 . 6 
-3,~.l 

-381 . 3 
-J {' 2 . 1 
-362 . 6 
-3!'2 . 7 
-342 . 5 
-332 . 2 
-3 2' . 8 
-322 . !5 
-3 l 3 . (I 
-303 . 4 
-3 (11 . l 
-2, .3 . 8 
-2 94 . (I 
-274.1 
-26 4 . (;I 

-2:53 . :5 
-242 . 7 
-231 . 5 
-2 2 (I . l 
-208.3 
-19:5.6 
-1'}2 . !S 
-163.5 
-171 . ti 
-15, . 4 
-1 :5 ti . 3 
-146 . 7 
-133 . ti 
-120 . 1 
-lOti . 3 

-':'Z . 4 
- 78 . ' 
-64 . 4 
_,0 . 2 
- 3 6 . (;I 

-32 . 8 
- 2 {\ . 4 
- 1'3. 4 

-8 . 9 
- !; . . €-

GIJ$T fACTO!i'. l . 32 

Y-SHEAR x-"OMENT y-"OMENT z-"OMENT 
K!PS lOOO-FT-KIPS 

8<;1 . 0 
7 1 . 3 
~0 . 4 

"'' . 2 3<;1 . 6 
~33 . !;t 
~2:0 . 3 
~H· . ~ 
~06 . 8 
4 ,, . ., 
484 . ~ 
472 . , 
4 6 1 . 2 
44., . z 
4 3 7 . C• 
424 . If, 
4 2 1 . 4 
411 . 3 
397 . 9 
384 . 6 
3 8 1 . 3 
3 7 1. 3 
3:58 . 3 
345 . 3 
332 . 4 
JH! . ' 
304 . <;I 
2'JO . 4 
27::-i . 3 
2 ,., . 7 
243 . :5 
23' · ' 
2 2' . 1 
214 . 4 
1,,.2 
1., '.'!i . 3 
183 . 3 
16 7 . 1 
l :5 (;I • :5 
133 . , 
11 7 . 3 
lQO . S 
84.3 
6 i". 13 
5 1 . 3 
H· .' 
22 . S 
1,.2 
~.4 
3 . 3 

-1 6 ::'i . ' 
-1~~ . 8 
-14€ .. Z 
- 13' · ' 
-133 . 7 
-127" . , 
-· 121 . 4 
-11, .. ~ 
-1 C• <;t . ::S 
-103 . e 

- '8 . 1 
- 'ii 2 . 6 
-87 . 3 
-82 . Q 
-76 . 9 
-72 . 0 
-70 . 8 
-67 .2 
- 6 2 . ::s 
-:58 . Q 
- ::s 6.' 
-~3 . 7 
- 4' . :5 
-45 . 4 
-41 . 5 
-37 . 8 
-34 . 2 
-3Q.8 
- 2 7 . ::'i 
-24 . 4 
-21 . 6 
-20 . , 
-16.8 
- it .. 3 
- 1 3. ' 
-13 . 4 
- 1 1 . 7 _,_7 

-7.'J 
-6 . 2 
-4 . 8 
- 3 . , 
-z . j 
-1 . ~ 

- . ':' 
- . '3 
-.. 3 
- . 2 
- · 0 
- . Q 

-131 . 9 
-123 . '3 
-11~., 

-110 . 8 
-1 0 :5 . 8 
-100.8 

_,6 . 0 
_,1.3 
-86 . 6 
- 8 2 . 1 
-77.7 
- 73 . 3 
- 6,. 1 
-6~ . Q 
- 6 1 . (I 
-~H . 1 
-56 . 2 
-:53 . 3 
-4'?1 . 7 
- 4 6 . 1 
- 4:5 . 3 
-42 . 7 
-3'?1 . 4 
-36 . 2 
- 3 3 . 1 
- 3 !) . l 
-27 . 3 
-24 . 5 
-21., 
- 1., . :5 
-17 . Z 
-H . 6 
- 1 :5 . (;I 

-lZ . , 
-11 . 0 
- 1 0 . 6 

-'?1 . 3 
-7 . 7 
-6 . 2 
-4 . 'J 
-3 . 8 
-Z.8 -1 . , 
- 1 . 3 

- . 8 
- . 7 
-.. 3 
- . 3 
- . 1 
- . o 

-:5 . 3 _, _, 
-6 . 3 
-£. . :5 
-6 . 8 
-7.Q 
-7 . Z 
-7.4 
-7 . :5 
-7 . 7 
-7 . 8 -7 ., 
-7 . , -7 ., 
-7 . 7 
-7.!5 
-7 . 4 
-7 . Z -6 ., 
-6 . 7 
-6 . 6 
-6.4 
-6 . 2 -5., 
-!5 . 7 
_, . !5 
-::'i . 3 
-5.0 
-4.8 
-4.t 
-4 . 4 
-4 . 3 
-4 . 0 
-3 . 7 
-3.4 
-3 . 3 
-3. 1 
-Z.8 
-2. !5 
-z . z 
-1 . , 
-1 . 6 
-1 . 3 
-1.Q 

- . 7 
- . 6 
- . 4 
- . 3 
- . 3 
- 2 

~ 



TABLE 7 . SHEAF RttP MOMENT DIAGRA"S : OME SQUT H ~ACKE~, CHICAGO 
WIHt DIRECT ION ~O CONFIGURATION A REFEREHCE PRESSURE 26.0 PSF 

FLOOR 

GF.IHJ 
!'!EZZ 

.., .. , r • 

..:... uv 

3Rti 
4TH 
:STH 
ll·TH 
7TH 
t!TH 
'HH 

lQTH 
11TH 
12TH 
i. 3T H 
14TH 
1 :ST H 
CIJPG 
! 6T H 
1 ?'rH 
1 STH 
MOP!J 
1 'TH 
20TH 
21ST 
22HI> 
231([> 
2Hl'I 
~5Hi 
2UH 
~?TH 
28TH 
C:CJPG 
2:J!!i 
~~·Hi 

31!51 
t'!Ot:U 
32HO 
~:if!{; 
HTtl 
:i5!H 
HT~ 
17TH 
::33TH 
:!~TH 
HT~ 
(:(!f"~ 
11~22 
(:[!H! 
!i:iJOf 
C:fJF-G 

HE:! GH T 
FT 

4b 

"'"" 
=~ 

(1 

0 
<;: 
0 
<;· 
0 

s . ~o 
~ . 00 

10 . '0 
11 . ., ., 
12 . 5 0 
! 3 ., 0 
14 !'.)¢ 
1 f; 1 . (-: (i 

172 'f,t 
1 8 4 {~ (: 
IH . IH 
~~ ~., 

0 7 . QO 
18 . ~ 0 
21 . 3 0 
3t: . t:t-
41 . '(• 
~ 3 . 0(1 

64 . 50 
7 b . (1 (1 

87 . !50 
~·~ . (;(;: 
1 (' . !5(> 
2 ~ . !: ..:~ 

36; . QQ 
J<' . et: 
:37 . !5 0 
~~ . '-'t-
4Q !5Q 
41 . '-' (; 
42 . !j ::• 
4-:! . ~(: 

:;1 
l' 
t/ 
(:: 
,; 
t~ 

!5 f) £) . (• ,:, 
5(.: E: 8 t• 

X-FORC E 
t:!PS 

- i 

- "' , -4 :, 
- 4. e 
-~ .2 
- "" .. 
-6 . 2 
- €·. f, 

- 7 . f, 
-1.8 
- ~ €· 
-? . 7 
-8 .2 
-2. 1 
-t . !5 
-S . 9 
-'J . :3 
-9 . 7 
-'} . ' 

- 1 (1 . 1 
- 10 . 4 
- 1 ts. 7 
-10 . , 
- ii . £ 
-2 - ~ 
-7 . 2 
-"5' . 1 
-EL 9 
-2 . 2 
-£.1 
-!3 .' -s . (! 
-8 . 7 
-fi . ' -s . :) 
-E: . ~ 
-S . 4 
-E! . J 
- 1.3 
- r . e: 
- 1 . " 
-4 . 7 

- . '} 
- i . 1 

'!'-FORCE 
KIPS 

1 ~ . 2 
22 . Z , 

b . 8 
7.8 
8.6 , . ., 

10 . 9 
11 . , 
12 . 0 
1 1 7 
1 1 . 3 
10 . 'J 
10.::1 
l ~f l 

2 . ::1 
? ., 

1 0 . 1 

' ·' Z . 3 
f. .. , 
S . ? 
8 . 3 
8 . 0 
13. 0 
8 . 1 
J3 . 2 
8 . 3 
-8 . 3 
B . 4 
1 . ' .... 
.J . ' 
'7 '7 

7' . 9 
2.Q 
6 . 2 
!3 . 3 
B ~ 

8 . 5 
E:.4 
!3 . 4 
E; .. 
!3. 4 
B . 4 
, ? 

i 2: (: 
1 . s 
-; c .. ~ 
1 . 5 
2 . ~ 

>\ -ARE A 
SQ FT 

.::: ~? 9 
3 ;t ~ b 
2 ~.4 ::'.! 
2492 
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-2~2 . 4 
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1 1 . j 
4.9 
2.:5 

- ~ 8 . (' 
- 9 l . 
- ~ ~ . ·-· 
- 8 C1 . 3 
- 7 €· 2 
- 7 2 . z 
- '=· 8 . 2 
- 6 4 . 4 
- €-v . €. 
- :5 7 . 0 
- '3 . Ii. 
- ::! C1 . 3 
- 4 7 . 1 
- 4 4 . 0 
- 4 1. 1 
-38 . 3 
- 3? . €-
- 3 :5 . 6 
-33 .Q 
- 3 0. ::! 

-2" .' 
- 2 s . z 
-z~ . , 
-23 . 7 
-21 . 7 
- 1 ~1 . 7 
- l 7 . '3 
- l 6 . 0 
- l 4 . 3 
- 1 z . 8 
- 1 l . 3 
- 1 0 . , 

-'J.13 
-a . :. 
-7 . 3 
-7 . 0 
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TABLE 7. SHEAR AHD MO"EHT DIAGRAMS : OHE SOUTH !JACKER, CHICAGO 
11 HD DIRECT I OH 70 COHFIGURATIOH A F.EFEREHCE PRESSURE Zt· . 0 PSf GUST FAC TOF. 1 . 3 2 

fLOOR HUGHT X-fOF.CE Y-fORCE X-AF.EA Y - AR EA X-PRESS Y-PF.ES5 X-5HEAR Y-SHEAR x-noMEHT Y-110"EHT Z-MOMENT 

FT KIPS Kl PS SQ FT SQ fT PSF PSF KIPS KIPS 1000-FT-ICIPS 

.GRMD l'.> . OC> -1. 7 11 . 6 397, 1499 - . 4 7 . 6 -48 . ~ 4,4.9 -1:57 . 1 -16.3 ·' "EZZ 17 . 30 - . 2 14 . 2 3'!5t 160 !5 - . 1 13 . 13 - 4€· . 8 483 . 3 -148. t• - 1 !5 . !5 . 4 

2KD 34 . ~(I - . 5 3 . 6 2645 2147 - .2 1 . 7 -46 . 6 4 6' . 1 -140.4 - 1 4 . 7 . 1 

3RD 4t . OO - . 8 4 . 4 24'2 2147 - . 3 2. c• - 4 €· . 1 46!5 . 4 -1 3 !I . 1 - 1 4. l . 1 

4TH ~7 . ~Ca - . 7 4 . 9 2492 2147 - . 3 2 . 3 -4,.2 461. 1 -12, , 7 -13 . 6 . 0 

!ITH 6, . QQ - . 6 !I . 4 24,2 2147 - 2 z . :, - 4 4. ::! 4~t. . z -124 . ::! - 1 3. l - . o 
bTH 8!'.> . ~(' - . 5 ~ - ' 2492 2147 - . .:. 2 . ? -43., 4:50 . ' -11., . z - 1 2. 6 - . 1 

7TH ,2 . 00 - . 4 6 . 4 24'2 2147 - . 1 3. r; -43 . 4 44~ . Q -· 114. l - 1 2 . 1 - . 1 

8TH {.'3 . ~(' -.2 6 . 9 2492 2147 - . 1 3 . 2 - 4 3 . 1 438 . 6 -10., . 0 - 1 1 . 6 -.z 
'TH 1 !5 . 0 C• - . 1 7. 1 24,2 2147 - . 1 3 . 3 - 4 2 . 8 431 . 8 -1Q4 . "' - 1 l . l - . 3 

1 C>TH 2f . ~(I - . 1 7 . 3 2492 2147 - . 0 3.4 -42 . 7 424 . 6 - ' ' . 1 
- 1 0 . 6 -. 4 

llJ,H Hl . 00 -. o 7 . 4 24'2 2147 - Q 
.. ~.' - 4 2 . €0 417 . 3 _,4 . Z - 1 0. 1 - . 4 

H ·M 4~ . ~t: . t> 7 .b 2H2 2!47 . 0 .:> . .J -42 . 6 40' · ' - 8<;1 . ~ _, _£> - . 4 

13TH t 1 . (_) 0 . 1 7 . 7 24,2 2147 . () 3 . f, -42.t 4Q2 . 3 -84 . 8 - ' . 1 - . 4 
1HM ? 2. 5!1 . .; ? . ':1 24~2 2!4? 3 . 7 -42 . ? 3,4 . 6 -80 . 2 -8.6 - . 3 

l~TH 134 . 00 . 1 2 . 1 €,Q 7 :".'.12 3 
., 4 . r; - 4 ,3 . 0 31H . 7 -(, . ! -1!,. 1 - . 2 .c. 

C:OPG f; i;. E: t> . 3 6 . 9 1652 1624 . .:. 4.3 - 4 3 . 1 384 . 6 -74 . 7 -8.0 - . 1 

lUH .,5 . 50 - . 1 ? . 3 2347 2147 - . 1 4 . 2 -43 . 4 377 . t -?1 . 3 - 7 . t• .Q 

11TH (' 7 . (I (I -.? S . 6 2232 2147 - . 3 4 . 0 -43 . 3 368 . 7 - 6 7 . 1 - 7 . 1 . 2 

lSTH l !3 . 5 0 - . 2 2 . ¢ 52ti 523 - . 4 3 . , - 4 2 . t. 3 t 0 . l - t.Z.' -t . €, . 3 

MO~U 2 i . 3 (I - . 6 6 . 3 1624 1624 - . ~ 3 . , - 4 2 . 4 3 ~ 8. 1 - 6 1.' -6.:) . 3 

UTH 30 . 00 -1. 3 i3. 0 2147 214? - . t 7 7 -4i . 5 3' 1. 8 - 'i3. i3 -E .. 2 . 3 ·-·. ! 00 
2t>TH 4 i . ~" -1. b 7 . 6 2147 214? - . ? 3.6 -40 . 2 343 . 8 -54.8 -~ . 7 . 4 ~ 

2UT '.53. 00 -1.' .,. .,. 2147 2147 - . ' .3 . f, - 3 ~. €, l3t . 0 _,Q _, -!5 . 2 . !5 
22Hf:: ;;.; . ~(;: -1. ~ 0 . .! 2147 2147 - . 9 3 . S -36.S 326 . 3 -47 . 0 -4 . 8 . ~ 

2 30 . ?6 . Qy -2 . i'/ l3 . 6 2147 2147 - l . I) 4 . 9 -34 . 8 l 2 y . 1 -43 . 3 - 4. 4 . t· 
2-HH e? . ~<: - 2 . l 9 . ! 214? 214? - 1 . (I ~ . 3 - 3 2 . 8 3 1 l. ~ -3., . 7 -4 . 0 . 6 

Z~TH ' ·' . 00 
-2 . 2 ., . ti 2147 2147 - 1 . 0 4 . , - 3 f,t. €, 302 . 4 -3€ .. l -3 . ti . ti 

U:TH it- . ~ t- -2 . 3 i {> . 1 2!47 214? - 1 . 1 4 . 7 - 2 s . 4 2,2.7 -32 . 7 -3 . 3 .6 
27TH 2 2. 0 0 -2 . 3 1 0. ti 2147 2147 - 1 . 1 4., - 2 6 . 1 282 . 6 - 2 ':' . 4 -3 . 0 . ti 

28TH 33 . ~(; - . 4 2 . 9 523 ~23 - . 8 .J . .J -23 . 8 272 . 0 - 2 6. 2 -2 . 7 .6 
core 3€, . 30 - . 3 3 . !3 15'}1 lf,2 4 -.5 to . 0 -23 . 4 2 ti' . 1 -25 . 5 -2.t . ti 

2'TH 45 . ('(;: - . 9 !3 . 5 20(;2 2147 - . :! 6 . 3 -22.~ 2:5, . 3 -23 . 2 -2 . 4 . 6 

30TH 5€. . 50 - . 3 . 14 . Q 18137 2147 - . 5 t .. 5 -21.i.'.· 2 4' . l3 -20 . 3 -2 . 2 . f, 

31~T fE: . t:t: - . 2 3 . 5 442 523 - . ~ 6 . 7 -20 . 7 2 31. 8 - 1 7 . ~ -1., .6 

"OPU ?o. so - .., 11 . 3 13~3 H24 - . 5 ti . 3 -20 . 5 22>3.3 - l t. . ' -1.<;! . I!. 
l~ti(; H . ~(;: - : ~ ..... 16(;2 2147 - - ~ 7 . 3 - 1 ' . s 217 . 0 - l 4 . ' -1 . 7 . ~ .:...J. . ' 
331t0 ~l . QO - . ~ H.€. 1892 2147 - . ~ 

7 .,. -18 . ~ 2 0 1 . 3 -12 . 5 -1 . ~ . ~ 

34TH t'2 . =:c: - . ~ 1? . 4 1St:2 2!4? - . ~ s . l - 1 8 . 0 164 . 8 -10 . 3 -1 . 3 .4 

i~ntt 14.0Q -1 . 0 1 s . 1 1802 2147 - . ~ S . 4 - 1 7 . 1 1ti7. 4 -8 . 3 - 1 . 1 . 4 
3£TH 25 . ~(: -1. 1 18 . 8 1802 2147 -.6 8 . 8 - 1 6 . 1 14, . 3 -6 . ~ -.9 . 3 

37TH 37 .00 -1. 3 l~ . 5 1802 214? - . 7 ~. 1 - 14 . ' 130. 4 -4 . ~ - 7 . 2 
38TH 4S . sci -1 . 4 2C> . 2 1802 2147 - .e ~ . 4 -13 . 6 11C> . , -3 . 5 - . :5 . 1 

39TH ~0 . 00 - 1. 5 21 . 0 1 sn 2147 - .e 'J . 8 -12 . 3 'Ho . 7 -2 . 3 -. 4 . 0 
40TH 7 1 . ~ ~ - . 4 5. 1 43, ~23 - 1 . Q -, , s - 1 0 . 8 &,,, -1 . 4 - . 3 - . 1 

core; ?'4 . 30 - ~ . 1 Zt·. 4 2272 2 7 Q 7 - 1 . 4 , . 13 - 1 <• . 3 64 . 6 - 1 . z -. 2 - . l 

MEZZ as. st- - . 7 ~ . :5 ~23 :5t'4 - l . 7 S . 4' - 7 . Z 3 5 . l - . ::> - . l 

COPG ., 1 . :5 Q -3.7 23 . 6 2272 2 79 7 - 1 . 7 8.7 - t•. !5 33 . 7 -.4 - . 1 - . 1 
ROOF (:6 . ~(' - . s 5 . 5 43, :523 - 1 . 8 1 ('. 6 -2 . 7 l 0 . 1 -. o -. Q - . Q 

COPG 0 13 . 130 -1. , 4 . 6 14~ 7 n 7 - 1 . 3 € .. <; - 1. , 4 . €· - . !;t - .9 - . 9 



TABLE 7. SHEAR AHO "O"EHT DIAGRA"S : OHE SOUTH ~ACKER, CHICAGO 
~!HO OIEECT!OM 80 COH~!GURP.T!OH P. REFERENCE PRESSURE 2& . 0 PSF 

FLOOR 

GRHP 
MEZZ 

ZHP 
3Rto 
4TH 
5TH 
6TH 
?TH 
STH 
9TH 

lOTti 
11TH 
l 2TH 
i 3ili 
HTH 
tSTH 
COPG 
H.TH 
17TH 
! 9TH 
rrnou 
tnH 
2C>TH 
2i~T 
22HO 
23££; . 
24TH 
25TH 
2UH 
21TH 
Z8TH 
COPG 
2'TH 
JOTH 
JlST 
MOt;U 
32HO 
33F.to 
34TH 
35TH 
36TH 
37TH 
38TH 
3,TH 
40TH 
COPG 
"EZZ 
COPG 
ROOF 
COF'G 

HEIGHT 
FT 

Q . QO 
1 7 . 3 (I 
34 ., Q 
Hr . ciCI 
, .... 'Q 
69 . C<o 
130 . :SQ 
92 . (1(1 

103.,0 
11 5 . (: (i 
12t . 50 
13 e . (: <> 
14, . 50 
if i . (;ti 
172 . SO 
184 . ('(' 
186.80 
i 95. :5'"' 
20?.00 
21 e. ~!' 
221. 30 
23t-. (:(: 
241.SO 
253 . !:!: 
264 . :50 
276. (:(' 
287.!50 
-:·a«: f:(} 3i'o-:so 
322 . t:CZ 
333.,0 
33€.. 3(1 
H:S . 00 
3~H: . ~(: 
3~!3.QQ 
37(.i . eo 
H' _,o 
3'! 1. 0(1 
4Q2.:SO 
414. t: C> 
42:5. :50 
437.00 
448 . !50 
460 . t'O 
471 . :50 
474 . 3(1 
488.80 
4'H . ~H 
~Ot.QQ 
5t'S. SO 

X-FORCE 
KI PS 

-1. :5 
. 6 ., .. ., 

1 
1 

. 1 

. 0 
- . (I 

- . 1 
- . (I 
- . 0 

. (I 

.0 
• (;> 
. 1 

. " . Q 
- . 2 
- . 4 
- . 1 
- . 4 _ _ , 
-.7 
- . s 
-.7 _ _ , 
- . !5 
-.4 
-.3 
-.1 

. 1 

. 5 

. !5 

. '· 
-.Q 
- . 3 
- . 7 

- 1 . 1 
-1 . 2 
- 1.::: 
-1 . 1 
- 1 . (I 
-1.0 _ _ , 

- . 3 
-1 . 6 

- .2 
-.2 
- . 2 

1 

'!'-FORCE 
IC IP S 

18 . Q 
20 . 2 
~ . t 
6 . 1 
t . 4 
6 .7 
7 . Q 
7 . 4 
7 . 7 
7 . S 
7 . 8 
7 . S 
7 . 8 
7.9 
7 . ~ 
2. 1 
i. . 8 
S . 9 
8 . 6 
2 . 1 
€· . 3 
s . 1 
7 . '} 
? . 9 
8 . 3 
S . S 
'} . 3 
9 . S 

10.3 
1 (' . s 
2., 
9.S 

13 . 4 
13.S 

3. 4 
1 ('. s 
14 . l3 
1 5 . 3 
H . 4 
!? . ~ 
1 .,_ 4 
2(1 . , 
22 . 4 
23 . , 

!5 . !5 
26. 1 

4.4 
23 . S 

!5.7 
3.9 

X-AREA 
Sli! fT 

3'7' 
39~6 
2!-4!5 
2492 
Z4'Z 
2492 
24''2 
2492 
24,Z 
2492 
24'}2 
2492 
24'}2 
2492 
2 4'}2 

t>t-7 
1652 
2347 
2232 

5H: 
1 J:., .. ......... 
2147 
214? 
214? 
2147 
2147 
2147 
2147 
2147 
2147 

!523 
1:591 
2002 
1667 

442 
1363 
1802 
1so2 
180 2 
1St1 2 
1802 
1S02 
11302 
1802 

43'} 
2272 

423 
2272 

43'l' 
14:57 

Y - AR EA 
SG! fT 

14,, 
160~ 
2147 
2147 
2147 
214? 
2147 
2147 
2147 
2147 
214? 
2147 
2147 
2147 
2147 

523 
1f.24 
2147 
2147 

523 
lt-24 
.:.."-tt 

14 7 
14? 
14 7 
14 7 
147 
147 
147 
14? 
!523 

1£24 
2147 
2147 

523 
1624 
2147 
2147 
2147 
214? 
2147 
2147 
2147 
2147 

!523 
2707 

504 
2707 
~23 
767 

X-PRESS 
PSF 

- . 4 
. 1 
. l 

1 
. 0 
. 0 
. 0 

- . 0 
- 0 - :o 
- . <;• 

. t

.Q 

. 0 
0 

:ci 
.0 

- . 1 
- 2 - :3 
- . 3 
- . 3 
- . 3 
- . 4 
- 3 
-.3 
- . 2 

- . 2 
- . () 

. 2 

. 3 , .... 

. 1 
-.1 
- . 2 
- . 4 
- . 6 
- 7 - :1 
- . 6 
- . 6 
- . 5 
- . :5 
- . ~ 
- . ( 

- . 5 
- . 1 
- 5 

: 1 

'(-PRESS 
P SF 

12 . 0 
1 2 . 6 
2 . ~ 
2 . 6 
3 . Q 
3 . 1 
3 . 3 
3.4 
3. €o 
3 . 6 
3 . ~ 
3 . 6 
3 . 7 
3 . 7 
3 . ? 
4 . 0 
4.2 
4. 1 
4 . 0 
3 . 9 
3 . , 
3 . 6 
3 . 7 
3 . 7 
3 . 'l' 
4 . 1 
4 . 3 
4 . 6 
4.8 
5 . (' 
5 . f.. 
£, . 1 
6 . 3 
£, . 4 
f.. . 5 
£, . 7 
6.'J 
7 . 1 
7 . f.. 
S . 3 
' · Q 
,.1 

lQ . 4 
1 1 . ! 
10 . !5 

9 . 6 
8 . 6 
6.6 

10.8 
~ . 1 

X-SHEAR 
KIPS 

- 1 !5 . 7 
- 1 4 . 3 
- 14 . 6 
- 1 :J . 2 
-1!5 . 3 
- 1 !5 . 4 
- l !5 . ' 
- 1 !5 . !5 
- 1 !5 . !5 
- 1 5 . 4 
- l !5 . 4 
- 1 5 . 4 
- 1 !5 . 4 
-15 . 4 
-15.5 
- 1 5 . 6 
- 1 !5. 6 
- 1 5 . 6 
-15.4 
- 1 5 . (' 
-14 . 'l' 
- 1 4 . 4 
- 13 . 13 
- ! 3 . 1 
-12 . 3 
-11.6 
-10.'l' 
- 1 (' . 4 
- 1 0. 0 _, _7 

_, . f.. _, _7 
- 1 Q. 2 
- 1 " . 7 
-10 . , 
- 1 ('. 8 
-10 .t _,_, 

-IL 8 
-7 . !5 
-6 . 4 
-~ .2 

-4 . 2 
-3 . 2 
-2 . 3 
-2 . 0 

- . 5 
- . 3 
- l 

1 

GUST FACTOR 1 . 32 

Y-SHEAR x-"O"EHT Y-"OMEHT z-"O"EHT 
KIPS 1000-FT-KIPS 

522.t 
,04 . 6 
484 . 4 
478 . 8 
472 . 8 
466.4 
4 5., . 7 
4,2 . 6 
445 . 3 
437.6 
42'l'.8 
422 . (I 

414. 1 
406 . 3 
HS . 4 
390 . 6 
388 . 5 
3 8 1. 6 
372 . 8 
364.2 
3 f, 2 . 1 
3,5 . S 
34? . 7 
33, . 8 
331., 
323 . 6 
314 . 8 
305 . 5 
2,5 .7 
285.4 
274.6 
2 7 1. 6 
261.8 
248 . 4 
234 . t 
2 3 1 . 2 
220 . 4 
2 O::i . 6 
1,0.3 
173 . ' 
l ~ €. . Q 
136.6 
1 1 !5. 7 
,3 . 3 
t, . 4 
63 . , 
37 . 8 
33 . 4 

'. f, 
3 . <;i 

-HO . 0 
-1::11.1 
-142. €-
-137 . 1 
-131 . 6 
-126 . 2 
-1 2 <> ., 
-11:1 . 6 
-11<:>.~ 
-105. 4 
-1 00 . 4 
-'~ - ~ _,0 .7 
- 86 . " 
- e 1 . 1 
-76.8 
-7!5.7 
-72 . 4 
-68.Q 
-63 . 8 
-62.8 
- !59 . 7 
-55 . f.. 
- 5 l . 7 
-47 . 8 
-44.0 
-40 . 4 
-36.8 
-33 . 3 
- 3 (' . " 
-H .. 6 
-26 .0 
-23 . ? 
-20 . 8 
- 1 8 . 0 
- 1 7. 3 
-1!5 . 4 
- 1 2 . ' 
- 1 ~· . 6 

- 8 . , 
-6 . 6 
-~.O 

-3 . !5 
-2 . 3 
-1.4 
-1 . 2 

- . 4 
-.4 
- .o 
- . o 

-!5 . 8 
-:I . :I 
-~ . 3 
- :I . 1 
-~ . Q 

-4.8 
-4 . 6 
-4 . 4 
-4 . 2 
- 4 . 1 
-3 . 'l' 
-3 . 7 
-3 . !5 
-3 . 4 
-3 . 2 
-3 . " 
-3 . 0 
-2 . 8 
-2 . 6 
-2 . 5 
-2 . 4 
-2 . 3 
-2 . l 
-2.0 
- 1 . l3 
-1 . 7 
- I° . Ii 
-1 . 4 
-1 . 3 
-1 . 2 
- 1 . 1 
- 1 . 1 
-1 . 0 

- " - 7 -:1 
- . f.. -., 
- 4 -:3 
-.z 
-.2 
- l 
- : 1 
- Q 
-: 0 
- . o 
- . 0 

. 0 

. 0 

.2 

. 1 
- . 1 
- . 1 
- . 1 
- . o 

. 0 

. Q 

.Q 
-.o 
-.o 
- . o 

. 0 

. 0 
1 

. 2 

.2 

. 3 

. 4 

. 4 

. 4 

. 4 

. 4 

. 4 

. 4 

. 4 
'7 . ... 

. 3 

.2 
1 

. 1 
1 

. Q 
-.o 
- . Q 
- . 1 
- . 1 
-.z 
- . z 
- . z 
- . 3 
-.3 
-.3 
-.z 
-.z 
- . z 
- . 1 
- . 1 
- .o 
- . " 

CX> 
N 



TABLE 7. SHEAR ~MO MG~EHT DIAGRAMS Ot-IE SOUTH WACKER, CHICAGO 
VlHD DIF.ECTIOtl ''° CO!if l GIJRAT IOH A REfEREHCE PRESSIJRE 2~ . <; PSf GIJST fRCTOF. 1 . J2 

FLOOR HEIGHT X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS ~".-SHEAR Y-SHEAR X-tlOf'IENT Y-r10rlEtlT Z-tlOl'IENT 

FT K!FS KIPS se FT SQ FT PSF FSF I( IP S KIPS 1000-FT-ICIPS 

C:F.:tH.• ~ . {i(.1 - . z 17 . 2 3'?' 1 4,' - - (' 11 . ~ 14,.8 673 . 4 -2 l 3 . 2 47 . 8 - ~ 

:1EZZ l 7. 3" 1. 3 l,_7 3,:Sf, 1 f,O :S .J 12 . J 1'.50 . 0 ft~H • . 2 -21n. 7 4~ . Z . 3 

:itH• 34 . ::!t: . r 8 . b 2b4~ 2147 . 2 4.0 148 . 7 636 . j -1'0 . G 4 2 . G . 1 

3RO 46 . Qf,t . 3 , _€> 24'2 2147 . 1 4 _, 148 . 1 627 . '} -183 . 3 40 . 'J . 1 

4ili ~7.St- . 4 9 . ? 24,2 2147 . 2 4 . j 147 . 8 618 . 3 -176 . 2 3, . z . 1 

5TH 9, - ()I) 
_, ., _ 7 24,2 2147 

.., 4 . !5 1 4 7 . 4 ~ Q8 . t• -p,, _ l 37 . :, .. · ' 
&Hl £;(.• . 5 (;: . r 9 . B 2492 2147 . 3 4 . j 146.? j'JS . , -1&2 . 2 3::1 . 8 . 0 

7TH 'J2 . 0 i) . S ~ - 13 2 4'J 2 2147 
., 

4 . ~ lH-. 2 :s e' . 2 -1 '.5~ - 3 3 4 . 1 - .o _.., 

BiH i (;~ . 5 0 i. (:s 9 . 9 249 2 2147 . 4 4 . 6 14,.3 :! 7, . 4 -14! . 6 32 . j - - 1 

'TH 1!'.5 . QQ 1. 3 '} _, 24,Z i 14 7 . '.'5 4 . 4 l 4 4. 4 '.Sf,'} . ~ - 142 . Q 30 . 8 -· ., . .:. 

1 tiTN i 2 f . s {' i. b 9 . (.t 2492 2147 . 6 4 . 2 l 4 3. l :l & 0 . 0 -13~Lj 2, . 1 - . 4 

11 TH lH . O~ 1. i3 i3 . 5 24'2 2147 
., 4 . Q l 4 1. 5 5 '.'5 I) . ., -1 ;-: '} - 1 2 7 . '.'5 - . 4 . t 

i ~1 H i 4 ~ - ~ (;: 2. 1 f; _ (;: 2492 2147 . 9 3 . 7 13, . 7 :5 4 2 . 4 -122 . 8 2::1 . , - . ~ 

13TH 191 . Q~ 2 . 4 7 - !5 24'}2 2147 1 . 0 .J - !5 l J 7 . 5 ,34 . 4 -11€·.~ 2 4 . 3 - . 6 

i~Hi 172 - ~,, 2 . 9 7 - ,, 2492 Z147 1 . .:. 3 . 3 , .,,.,J _ 1 :526 . ? -110.~ 
''. t 

- . 6 

l 5TH l!H . 00 . 13 ~ : ~ 60? !523 1 - J J - " 132 . 2 5 1., . ., -104 . , 21 . Z - . t-

C:C!H i {! f - {! (t 2 . 1 if;~ 2 1£2 4 l . :5 4 . 4 l 3 l . 4 :5 1 7 . s -103 . l 20 . 8 - . 6 

1€>TH l '~ - !50 3 . !3 ' - ~ 2347 2141 l . f, 4 . !5 l 2 ~ . 7 'l 0 . t. _,8.6 1 ' . 7 - . f, 

i 7T H 2(.:7 -'' (.• 4 . (.t 9 . ~ 2232 21 ·47 1 - s 4 . 4 1 2:; . 0 :l 0 1 . 0 _,2 . 8 1 8 - 2 - . 6 

1arn 2113 . '.50 1. () i . 3 !52Z. !523 1 . ., 4 . 4 121 . 0 4 ''1 . ::! - 13 7 - l it .. 13 - . 6 
IH1f.:Li 22 ! . 3(;: 3 . :! t • .:. ! b2 4 1£24 2 . (: 4 . 4 1 20 . 0 48, . Z - 8~ . 7 16 . :; - . 6 

1 'TH 230 . 00 4 . 7 ':' . !5 2147 214? 7 .., 4 . 4 1 H-. 7 4!3 2. Q - !3 l - ' 1:, - ~ - . 7 - · ' 00 
~{'iH 241 . ~(;: .. St . ~ 2147 .2147 4 . 4 1 l 2. 0 4 7 2 . :; -76 . 0 1 4 . 1 - . 7 ..J • .:. .:. . "": v.i 

21ST 251 . :);i 5 . 5 3 . ? 214? 214? Z . 5 4 . 5 1 y ~- . e. 4~3 _;, - ? !) . €, 1 2 . ., - . 13 

22lH• 2~~ . ::it< c .. ~ - ~ ~147 214? ::: . ~ 4 . 9 101. 4 4j3.4 -6:i . 3 11 - 7 
_ _ , 

..;. "": 

23RP 276 . QO ' - 3 1 - 3 2147 2147 2 - '.5 , _3 '} € .. Q 4 4 2 . ., - f. Q - 2 10 . ~ -1 . Q 

2-iiH 2E:7 . ~~ s ... .:. . .:. 214 7 2147 2 . :5 ~ . ? ,O . & 431 . & -j~ . 2 ' - ~ - 1 . l -'- ~ 

2!5TH 2,.., -QQ !5 . 3 3 . Q 2147 2147 2 . 4 f, - 1 85 . 3 41, . 4 - 5 0 . . 3 13. 5 - 1 . 2 
2i:TH 3 ! it - ::; (.• 

. ,._ 3 . 9 2!~? 2 !47 2 . 4 6 . :; 80 - l 406 . 4 -4~ - ~ 7 . j - 1 . 3 ...J • .:. 

27TH nz . oo !5 . 4 4.7 2147 2147 2 . :, f, _, 7 4 - ., 3,2 . , - 4 f,•.' f. . t• -1 . 4 
2&Tli 333 . ~(:s i. .. 4. () 523 !523 2 . 7 7 . 6 6' . :; 377 . 8 - 3 6 . :; :; . 8 - 1 . 4 
COPG 33i . 3Q ·-~ 13 . 4 1!5'J1 1f,24 2.8 8 . 3 t-8. 1 373 . 8 -35 . 4 ~ - t• -1.4 
2~iH H~ . i.;ti ~ - ' 1 8 . b 2t-02 214? 3 . 0 8 . 7 63 . 6 36Q . 4 -32 . 2 ~ . o -1 . 4 

30TH 3!5~ -50 !5 . 6 1~ . 4 1!387 2147 3 . I) ., - Q !5 7 . ? 341.8 -28 . 2 4 . 3 -1 . 4 
31ST 3H:.c:o 1. 3 4 . S 442 ~23 2 . 9 9 . 3 ::; 2 - 1 322 . 4 -24 . 4 3 . 7 -1 . 4 
l'liJ!.HJ 370 - i3(t 3 . ., 15 . 4 1363 H-24 2 . ~ ., - ' 5 ~· . 8 -317 .€. -23 . 5 3. t• -1 . 4 
32t!t• 379 - ~(:I 4.9 2 ! . 2 18(.•2 2147 ~ . t '·' 46 . , 302.Z -Z0 . 8 3 - 1 -1 . 4 
33Rf> 3, 1 - 0 0 4 . f., 2 2 - 1 1802 214 7 2 . :, lQ . 3 42 . Q z 8 l . ~· - l 7. 4 z . ~· -1 . 3 
J4TH 402 . ~(' 4 . 3 23.4 1SC:2 2147 2.4 10 . , 37 . ~ 2:l8 . ' - 1 4 . 3 .:... . ' -1 . 3 
3~Ttt 414 . 00 4 . 1 2 ~ - 1 1802 2147 2.3 1 1 - 7 33 . Z 2 3:, - '.5 - 1 1.' 1 . 8 -1 . z 

36TH 425 . SO 3 . 9 26 . 7 1802 2147 2 - 1 12 .5 2' . 1 210 . 4 -8 . 9 1 . 4 -1 . 0 

37TH 437 - 00 3.& 28 . 4 1802 2147 2.0 13 . 2 25 . 3 18 3. 7 -£ . ? 1 . 1 - . 9 
3BTH 44£; . 5C: 3 . 4 30 . 0 1f;(.:2 2 1 47 l . , 14 . 0 2 1 . 6 l :15 - 3 -4 . 7 . 8 - . 8 
3::1TH sfiy - 00 3.2 31. 7 1892 2147 i . e 14.7 1 i3 - 2 125 . 3 - 3 . 1 . 6 - . 6 
4t>TH 471.~0 . r r . 'T 43? :523 1 . & 1 4 . 1 1::; . 0 ,3 . & - 1 .-8 . 4 - . 4 
C:IJPG 474.30 ~ . 3 35. l3 2272 2 70 7 1 . 4 13 . 2 1 4 . 3 8€. . 3 - 1 - f, .3 - . 4 
MEZZ 4SS . 9~ ·' 6 . 1 423 j(.• 4 2 . 2 1 z - 1 11 . 0 :l 0 . ::> - . G . z - - . 3 

COf'G 4, 1 - !30 6.Q 3 1 - 8 2272 2 70 7 z. ~ 11 . 8 l y . 1 44 . 4 - . ~ . 1 - . 3 
ROGF 5C:lr - 00 - "t : . 1 439 523 . 8 1 3 - :5 4 . 1 l 2 . 6 - - - 1 . 0 - . 1 
corr.; ~08 .80 3 . '3 ~ . f, 14, 7 7t7 2 . t 7 . 3 .3 . ~ ~ - q, - .0 . Q - . o 



TABLE?. SHEAF- AH~ ~GMEHT ~!AGP.P.MS i O~E SOUTH YAC!CEF.:, CH!CAGO 
WIHO OUECTIOH 100 COHFICIJRATlOH A F.EfEREHCE f'RESSIJRE 2f· . O f'Sf GUST fACTOF. 1 . 3 z 

FLOOR HEIGHT X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR X-"Ol'IEHT Y-"Ol'IEIH Z-"IJMEHT 

FT ltlftS KIPS SQ FT SQ FT PSF PSF KIPS KIPS 1000-FT-KIPS 

GRtH.• (; . (;<' 9 . 4 t9 . b 3979 t 09 z . 4 13 . (' 4 l 1.' 824.7 -263 . Z l 12 . 6 1. ' 

ftEZZ 17 . 30 ,.8 22 .3 :3'56 lf>Q5 2 . 5 13., 402 . 6 1305 . 1 -24, . l 105.6 1 . ' 

~tit• 34. :iC:• £ . 4 t 1. 8 2£4:5 £147 2 . 4 :5 . :5 3,2 . 8 78Z . 8 -23:5 . 4 ,8 . 7 1 . 0 

3RO 4fi. 00 5 . 2 lZ.' Z4'i Z147 2 . 1 €..0 3 86 . 4 770 . , -226 . 5 ,4 . 3 1 . Q 

4TH :5? . 5t> 5 . 4 12 . 5 24'2 2147 ' · ' :5 . S 3 s 1 . 2 7 :58 . 1 -217 . 7 8, . 8 1 . 1 

5TH 6'LOO 5. f, 12.2 24'J2 2147 2.2 , . 7 J 7 ~ . 13 H, . 5 -20, . 0 8, ., 1 . 1 

t,TH &i.1 -~" 5.7 11. c;. 2:H2 2147 2 . 3 :5 . :5 370 . 2 733 . 4 -200 . :5 8 1 . z 1 . 1 

7Ttt ,2 . 00 5_, 11. 5 24'Z 2147 2 . 4 :5 . 4 :H,4 . 5 7 21 . 5 -1 •n . 2 77 . 0 1 . 0 

GTH io3. 5CS b . 1 11. 2 2492 2147 2 . :5 J.L 3:56 . 6 7 1 O. 0 -163 . , 72 . 8 ·' 
~T!:t 115 . 00 6 . 5 10 .7 24'J2 2147 2.6 5 . 0 352 . 4 6,13 . 8 -1?5 . B 613 . 7 . 13 

1 <>TH 1u, . ~H £ . 9 t (> . 1 2492 2147 2 . 8 4 . 7 345 . 9 6 s s . 1 - 167 . , 64 . 7 . 6 

1 lTH 138.00 7 . 3 , .. 24'2 2147 2 . , 4 . 4 JJ'J . Q 6 7 B . C• -160. ~· 60 . 8 . :5 

1 ~TM H9 . 5<' ...... 8 . 6 2492 2147 3 . 1 4 . 1 331 .7 668 . 6 -1:52. 3 :56 . ' . 4 , . , 
13TH lil . 00 8 - 1 8.Z 24'}2 2147 3 . 3 3.8 323 . 'J 65, . 8 - I 4 4 . t, ~3 . 2 . 2 

HTH ! 12. :!(I '· .. 7 . £ 2492 2147 3 . 8 3 . 5 3 1 s. 8 6 :5 1 . 6 -137 . 1 4, . :5 . 1 

15Ttf 184 . 00 2 . 4 2 .3 f>07 ,23 4 . Q 4 . 3 3 Q f . . 4 644 . 0 -12'J . t• 4 !5.' . 1 

C:OJtu i Q' . £;(.: i' - ' 
E;. 1 t E;~ 2 t £24 4.1 S . O 304 . 0 "4 1. s -127.8 4:5. 0 . 1 

lUH 1'~ . ~o 10 . ~ 10 . 7 2347 2147 4 . 5 5 . I;• 2'H . 4 6 3.3 . 7 -122 . 3 42 . 4 . 2 

11TH 2e1. ttts 11. to 1 (>. 7 22:!2 2147 4 . c; S . O 285 . , 622 . , -1 1 :5 . 1 3' . 1 . 2 

1STH 218 . 50 2 . 8 2.f> 526 5Z3 5 . 3 5.Q 274.8 612 . 3 -10? . 'J 3!5 . 'J . l 

IH1uU 2~ i. ~" 11. ts E; -=- 1£24 1£24 c c S . O 2 7 2 . 1 609 . 7 -l.06.2 3 :5 . 1 . 1 
.J . ..;, 

1'TH 23i) . 00 12.i 11. 0 2147 2147 5 . ~ 5 . 1 263 . 1 6Q 1 . 5 -191 .0 32 . 8 . 0 00 

~tsTM 241 - ~(; 13 . 5 11 . 1 2147 2147 6 . 3 .J . ~ 2:5(' . :I :5,0 . 6 - '4 . 1 2, . 8 - . 1 -'=' 
21ST 253 . 00 14. 1 11. 5 2147 2147 €. . 6 5 . 4 236.' 57'J . 4 -13 7 . 4 27 . 0 - . 2 

22tlt 2, ... :sci 13.S 12.7 2147 2 !47 6 . 4 ~ . iJ 222 . 8 ,67 . , - 6 (' . s 24 . 4 - . 3 

23U . 27' . 00 13.~ 13 . , 2147 2147 I.) . 3 6 . 5 20,. 1 :5:55 . 2 -74 . 3 2 1 . ., - . 4 

2HH 297 . ~(' 13 . 2 15.2 2147 '! 4 7' 6 . 1 7 . 1 1 ':5 . 6 '4 l . z - 6 s. (.' 1,.6 -.~ 

25TH 2'} .') - 00 12.' 1' . 4 2147 2147 6 , I;• 7 . f, 182 . 4 :5 z 6. 1 -61 . , 17 . 4 - . 6 

2'™ ~1('.~0 12., 17 . 7 i&41 2147 S . 9 8.2 16' . :I !109 . 7 - 5:1 . ' lS.4 - . 7 

Z7TH 322. 00 12.4 18., 2147 2147 5 . 13 8.8 1!56 . 'J 4'}2.0 - !50. 2 1 3 . !5 - . 7 

28TH 333 .~(I 3 . (' 5 .2 523 :523 ..; . ' ' ·' 144 . 6 473 . 1 -44 . 6 1 1 . 7 - . s 

COfC 33i. 30 ' ·z 17.4 1~'1 lf,2 4 !5 .e 10.7 141 . 6 4f>8 . 0 -43 . 3 1 1 . 3 - • 13 

UTM 34~ _t,(: 12 . (I 24.3 20('2 2147 6 . 0 11 .3 132.4 4:10 . :5 -3, . 3 1 0 . 2 -.8 

30TH 3:Sf, . !50 11. ~ . z~ . t> 1867 2147 6 . 1 11., 120 . 4 426.Z -34.3 8 . 7 - . 9 

31ST 3,S . 0(1 2.7 £.4 442 :523 6.1 12.3 10'!1 . 0 400.7 -z, _ :5 7 . 4 - . 7 

ft DOU 370 . 60 8.Z Z0.!5 1363 1f,24 6.Q 1 z . f, 1Q6 . 3 3,4 . 3 -28 . 4 7. 1 - . 7 

32HI> 379 . ~C> 1 (I_ 4 28 . 4 1802 2147 :5 . 8 13 . 2 's . 1 373.S - z ~ . 1 6 . 2 - . 7 

33"'9 3,1.00 ,_, 2,.8 18QZ 2147 !5 . ~ 13 . 'J IH . 7 345 . 4 -20.'J ' . 1 -.7 

34TH 402 . ~tl , _ :5 3ta . ' 1St'2 2147 :5 . J 14.4 77 . , 31:5 . 6 - 1 7 . 1 4 .2 - . 6 

3~TH 414 . 00 ' - 1 32 . 2 113.!Q z 2147 :5 . 1 1 !5. 0 68 . 4 264.7 -13 . 7 
.., .., - . f, ·J • ..., 

JUH 42:5 . ~(I S.7 33.5 1 802 2147 4.8 1:5 . 6 :n .3 2:52 . 6 -10 . 6 Z.6 - . ~ 

37TH 437 . 00 8.4 34.7 1802 214 7 4 _ f, 16 . 2 !50 . 5 21' . 1 -7 . 'l' 2.Q - . 4 

38TH 448. ~(' 8 .0 3£.0 1 St'2 2147 4.4 16. 8 42 . 2 184 . 3 -!:! . 6 1.4 - . 4 

3'1H 460 . 00 7.6 37 . 3 1802 2147 4 . 2 17 . 4 34 . 2 148 . 3 -3 . t, 1.0 - . 3 

4!HH 47 l. :5(' 1. 7 8 . 8 439 =:123 3 . 8 16., 26.5 111. 0 -2 . 2 . 6 - . 3 

COf'C 474 . 30 7.3 43 . 7 2272 2707 3.2 1f, . 1 24 . 'J 1Q2 . 1 -1 . 'l' .6 - . 3 

"EZZ 488 . 8(' 1 . 6 7.3 423 =:104 3 . 9 14 . 6 17 . 6 :58 . :5 -·. 7 . 3 -.z 
COf'C 4'} 1 . :50 ' ·3 3i . 'J 2272 2707 4.1 13 . 7 1 :5 . ' '1 . 1 - . :5 . 2 - . 2 

ROOF =:1~6 . 00 ·' ? . 5 43, :523 2 - 1 14.3 i . 7 14 . Z - . 1 . 1 - . 1 

COf'G !5()6 - 80 5.7 f, _ 7 14~7 7ft? 3.'J 8 : 7 ,7 €. . 7 - . t;i .0 - . o 



TABLE 7 . SHEAF. AHO "O"ENT DIAGRAMS l OHE SOtJTH li#AtKEF., CHICA~IJ 
lllHD DIRECTION 11(1 COHFIGURATIOH A REFERENCE PRESSURE 26.0 PSF GUST FACTOR 1 . 32 

J=LOG~ H£ IGHT !>f- FOP.CE ':'-FORCE X-FIRH \'-AREA X-F'RESS ':'-PRESS X-SHEAP. 'I'- SHEAR X-MOPfEtH Y-110"ENT Z-110"EHT 
FT KIPS KIPS SQ fT !)I}. fT f'SP' PSF KIPS KIPS lOQO-FT-tc:IPS 

GRMD 0.00 11. 0 21. Q 3'H' 14,, 2 . 13 14 . Q ,3,.3 70, . 6 -220 . 1 1:51. !5 z . , 
Mli'.Z1 i?.lt- 1 !. ts 24.4 3?~6 1605 2 . 6 1 :5 . 2 :128 . 3 688 . :1 -208 . 0 142.3 2 . 7 

2HO ~4 . !50 7.0 7 . , 264!5 2147 2 . 7 3 . 7 !51 7 . 4 6 f, 4. 1 -lH1 . 4 133 . 3 Z . 4 
JI![' H: . !::t' 5 . ? ~. 1 2492 z !47 2 . 3 4.3 :! ! (' . 3 6:56 . 2 -188 . 8 127 . 3 2 . 4 
4TH ~7 . ~0 £. 1 '·" 24,2 2147 2 . ~ 4 . 4 !504 . 6 6)47 . 0 -un. 3 1z1 . !5 Z.::J 
'TH 69 . ('(' , _5 , _s 2492 2147 2 . 6 4 . :I 498 . :I 637 . 6 -173., 1 1 ::'I . 7 2 . 6 
6TH SQ . 50 6 . , 10. 1 202 2147 2 . 13 4 . 7 4,2 . 0 627 . 8 -Hf.. . 7 1 1 0. 1 2 . 6 
7TH ~z. <it- ., ... 1 (' . 4 2492 z 147 2 . 9 4.6 4 8 :I . 1 617.? -1 :5, . :5 104. 4 2.6 t.' 
tTtt 1 (}3 . !jQ 7. f> 10 .? 24'2 2147 3 . 1 !5.0 477 . , 607 . 3 -1 !52 . !5 ,8 ., 2 . 6 
tHi iiS . t:ts E; .. 1 t> . 4 2492 2147 3 . 4 4.6 47 (' . 2 :!96 . 6 -1 4 ::i. ::i ,3 . 4 z. ::J 

tottt 12€.. 50 '. 1 
, , ?, 2 4'J2 2147 3 . 7 4 . !5 4 €, 1 . ' !51H.3 -138 . 7 8 8. 1 2.!5 

1 iTN i;H:.(;:(s 4! . ' s.' 2492 2147 4 . (: 4 . 2 4:52. 8 :576 . 6 -132 . 0 82 . 8 2.4 
Uftl 14,. !50 10.7 8 . 2 24'2 2147 4.3 3. lj 442., '.567 . 7 -12:5 . !5 77 . 7 2 . 4 
1 :lTH at . t:t: 11. 4 .... 2492 2147 4 . 6 3 . 5 432 . 2 :S:S'). 5 -1 l., . 0 72.6 2 . 3 I• .J 

UTH 172 . 50 12 . 8 ~.7 24,2 2147 5 . 1 3 . l 420 . l3 ~ !5 2 . 1 -112.~. f,7 . 7 2 . 3 
15TH i E! 4 . (;: (;: 3 . 4 2 . 1 t.(J? 52:3 5 . 5 4 . 1 407 . , :54:1. 3 -106 . 3 63.0 2.3 
co~c 18f>.80 10.' 7 . , 18:52 1624 ' ·' 4 . 8 404. f, !543. 2 -104 . 8 f, 1. 8 2 . 3 
UH 1 ~5 . 5(; 14 . 5 1(1 . 3 2347 2147 6 . 2 4 . 8 3,3 . 7 :53:1 . 3 -100 . 1 :18 . 4 2 . 4 
l 7TH 207 . 00 1'4. 1 10 . 0 2232 21°4? 6 .6 4 . 6 17, . 2 !52!5. Q _,4.Q !53 . ' 2 . 4 
UTH z 1 f!. ~ts 3.7 2 . 4 52:6 523 7 . (' 4 . 6 3 6 4 . :I ~ 1 :I . 1 -88 . 0 4, . 6 2 . 3 
"ODU 221 . 3 0 11. 8 7.6 1624 H2 4 ., ., 4 . 7 160 . lj :, 1 Z . T - 86 . f, 48 . f, z . :s ~ • •J 

UTH 23(1. ('(I 1£ .4 1(1 , 2 2147 2147 7 . 7 4 . 8 34, . 0 :5 o::i . l - 82. 1 4::1 . :1 2.Z 00 
20TH 241 . 5 0 17 . 4 10 . 4 2147 2147 13 . 1 4 . 13 332 . 6 4,4 . , - 76 . 4 41 . ' 2 . 1 V1 
21ST 253 . 0(1 18.0 10. 8 2147 2147 8 . 4 5 . 0 315 . 2 484 . :5 -70.7 37 . , 2 . 0 
UHO · 2i4 . :SO 17 . ' 11.' 2147 2147 e . 2 :5 . :5 2' 7 . 1 473.i -6:5 . 2 34.4 2 . 0 
23Rta 276 _(:(; 17.1 13 . 1 2147 2147 7 . , 6. 1 27, , 6 4 6 1 . 7 -:n . ' 3 1 . l 1 . ., 
24TH 287 .5 0 16 . 6 l'4 . 2 2147 2147 7 . 7 ft.ft 262 . ~ 4413 . 7 _,4 , f, 27 . ., 1 . " 
2~TH 29". (;(I 1b.1 15.4 2147 2147 7.5 7 .2 246 . 0 434 . 4 -4') . :J Z:I . 0 1 . 7 
z._J_TH 310.~0 1,_, 1 ft . ft 2147 2147 7 . 3 7.7 22' · ' 41, . 0 -44. f, 22.3 l. 6 
27TH 322 .(:(; 15. 1 17 . 7 2147 2147 7 . 0 8 . 3 214 . 3 402 . 5 -3') . ' 1,.7 1 . :s 
28TH 333 . ~0 3 .~ 4.6 :523 :523 f,. s ,.2 1,,.2 384.7 -3:5. 4 17 . 4 l. 4 
COf'G 336.30 10. (, 16. 2 1591 1624 6.6 10.0 1,5 . 7 37' · ' -34.3 16 . 8 1 . 3 
Z'TH 34~ . 0Q 13 . ' 22 . 0 2002 2147 f,.' 10 . 2 1 8 :5 . 1 363 . 7 -31 . 1 1 :5 . 1 1 . 3 
JOTH 35£ . 50 13 . 5 ' 22.3 1887 2147 7 . 2 10 . 4 171 . Z 3 41 . 7' -Z7 . Q 13. 1 1 . z 
31ST 3iS.OO 3 . 2 !5. :5 442 :523 7 . 3 1 (I. :5 1:57 . 7 31,.4 -23 . 2 11.2 1 . 1 
ttODU 370.80 10 . 0 17.3 1363 1624 7 . 3 10.7 1 :14 . 5 313 . , -22.3 10 . 8 1.0 
3Zlt'P 31'·'0 13 . 1 23 . ::J 1602 2147 7 . 3 11.Q 144 . , 2'f, . f, -1, . 7 , , ::! ·' JJRI) 391. c: (I 13.0 24.2 1602 2147 I . L 11 . 3 131 . 4 273 . l -16 . 4 7 . '1 .8 
34TH 49.Z.!50 12., 24.7 1802 2147 7 . 2 11.::! 118 . :5 248 . , -13 . 4 f.,. 4 . 7 
3:1tH 414 . o~ 12.9 2::5 . 7 180 2 2147 7 . 1 12 . 0 1 0 ::i . 6 224 . 2 -10.7 ~ . 2 .7 
Hllt 4Z:5 ·. ~O 12.8 Zi.i 1602 2147 7 . 1 12.4 ,2 . 7 1 '8 . !5 -!3. 3 4.Q . 6 
37TH 437. 00 12.8 27.6 1802 2147 7 . 1 12.9 79.9 171 . 9 - '. 1 3 . 0 . :5 
38Tff 448 . 50 12 . 7 28 . 6 1802 2147 7 . 1 13.3 6 7. 1 144 . 3 -4 . 3 2.2 .3 
J9TH HC< . 00 12.7 29 . :5 1802 2147 7 . 0 13.8 54 . 4 11:::; . 7 -2.8 1 . :::; . 2 
40Tff 471 . :50 3 . Q 7 . 0 43, :523 6.13 13 . 4 41 . 7 Sf... 2 - 1 . ;) ·' . 1 
CDPQ '474 . 3(1 14.2 34.S 2272 2707 6 . 2 12 . 8 36 . 7 ?, . 2 - 1 . 4 .8 . 1 
ftEZZ 488.80 2 . 6 ::! . 13 423 :5Q4 6 . 2 1 1 . !5 24., 44 . 4 - . ::! . 4 . 0 
COPG 491 . :sci 13.0 28 . 1 227 2 2707 ~ . 7 10 . 4 21 . 9 38 . 7 - . 4 . 3 -.o 
ROOf :506.00 1 . :5 :5 . 4 43, :523 7 "7 10 . 3 13 . , 10 . ::! - ' .. - . o ..., · "' 
COPG 5<.•8. sci 7.~ 5 . 1 14:57 767 ~ . 1 6 . 7 7 . j ~ . 1 - . Q .0 . 0 



H1BLE ? . SHEAF. F.N~ MOMENT ~IAGRP."S OHE SOU1'H WACKER, CHICAGO 

WINO DIRECTION 120 COHFICURATIOH A REFER EH CE PRE$SIJF.E 26 . Q PSf GIJST fAr;TOR 1 . 3 2 

FLOOR HEIGHT X-FORCE V-FORCE X-AREA Y-ARER X-PRESS Y-PRESS X-SHEAR Y-SHEAR X-"OMHT Y-1'.0MEHT Z-MOMEHT 

Fi ltlfrS It lfrS SQ FT SQ FT f'SF PSF KIPS K 1 PS 1000-FT-l(lf'S 

on[1 C; . titi 15.2 2£ . 8 3979 14,9 3.8 17 . , 8,0 . 2 740 . ~ -228 . 3 2~~ . ~ 3 . 7 

"EZZ 17 . 30 1~.2 30 . 0 3,~6 lt~O' 3.8 18.7 IH:'.i . O 713 . 7 -z 1 ~ . J3 240 . 2 3 . ~ 

2Hl' ~H . 5ti 1<' . ' 
...... 2£45 2147 4.0 3 . 6 a~'-6 683 . 7 -203 . 7 2 2:1 . 3 3 . 3 
r. r 

3RP 46 . 00 ' · !5 
8 . 7 24''2 2147 3. fj 4.0 6'4 'jl . z 676 . Ii -1,5., 21, . ~ 3 . 3 

4TH 57 . 5(> 10 . 2 ,.3 2:492 2147 4.1 4 . 3 83,.7 667 . 3 - 188 . 2 20:1 . 8 3.4 

~TH 6, . 00 10., ' ·' 24,Z 2147 4 . 4 4 . 6 82, . ~ 'i~P?. . Q -180 . t. 1 'f, . 2 3 . 4 

'1N &ti . ~(a 11. 5 1 (a. 5 2492 2147 4 . 6 4 . 9 816 . 6 & 4 8 . 1 -173 . 1 186 . 7 3.4 

7TH ,2 . 00 12.2 11 . 2 24,2 2147 4 . , , , 2 !3 Q 7 . 1 ~37 . , -165.7 177 . 3 3 . 4 

8TH 1(13 . 50 12.' 11. 6 2492 2147 5.2 5 . 5 794 . 9 626 . 3 -158 . 4 166 . 1 3.3 

'1tl 115 . 00 H.2 11. 5 24'2 2147 5.7 5 . 3 7 82 . Q 614 . ~ -1:51 . 3 15' . 1 3 . 1 

1 taTH 12£ .50 15 . 5 1 (' . 6 2492 2147 6 . 2 4 . 9 767 . 8 603 . 1 -144.3 150 . 1 3.0 

11Ttl 138.00 16.8 ,.7 24'2 2147 6 . 13 4 . 5 752 . 3 5,2., -137 . 4 141 . 4 2 . , 

12TH 149 .50 16 . 2 8 . 9 2492 2147 7 . 3 4 . 1 735 . ~ 582 . 7 -1 30 . 6 132 . , 2 . 8 

13TH lit. 00 1,.5 S.O 24,2 2147 7 . 13 7 ., ?17 . 3 ~H 3 . " -124 . 0 124 . ~ 2.8 
·J • ~ 

HHI 172.50 21.' 7 . 2 2.492 2147 9.7 3 . 3 61J7 . 8 565.8 -117. 4 11 6 . 4 2 . 7 

15TH 184.00 15.8 2. 1 607 523 , . 1 4. 1 ~H· . Z ~!58 . f, -111 . 0 108 . ~ 2 . 8 

C:OPG 18€:. 8(> 17.2 1 . 7 18:52 1624 9 . 3 4 . 7 671) . 7 556 . 5 -10,.4 106 . 6 2 . , 

16TH 1'5. 50 22.7 10. 1 2347 2147 , . 7 4 . 7 f>53 . 5 548 . 8 -104.6 100 . 8 3 . 0 

17TH 207.00 23.0 9.8 2232 21"4 7 10 . 3 4 . 6 630 . 6 ~38 . 8 _,8 . 3 ,3 . 4 3 . 0 

18TH 218. ~o 5 . 7 Z.4 026 523 10.e 4 . ~ 607' . ,, ~2,.0 _,z . z 86 . 3 z . , 
MODU 221 . J 0 18 . 2 7 . 3 1 £24 H.24 11 . 2 4 . 5 602 . 1 526 . 6 _,0 . 7 84 . 6 2 . , 

UTH 230 . 00 24., '·' 2147 2147 11 . 6 4 . 5 ~84 . 0 ~1, . 3 -lH . . 2 7, . ~ 2 . 8 (X) 

2(JTH 241. :!0 2£. 0 9.5 2147 2147 12 . 1 4 . 4 :55, . 0 :50, . 7 -60.3 72., 2 . 8 en 

2UT 2~3 . 00 2£.8 ,_7 2147 2147 l 2 . 5 4 . 5 ~33 . 0 ~00 . Z -74 . , 66 . 6 2.7 

22M~ . 2,4.5(' 2£.:S 10.9 2147 2147 12.3 :5 . 1 506 . 2 4,0.5 -66 . 8 60 . f> 2 . 6 

2311> 27i . OO 2i.Z 12. 3 2147 2147 12.2 ~.7 47, . 7 47, . 6 - f, 3 . 2 ~~.o 2 . ~ 

24TH 287 . 50 2:5.9 13 . 6 2147 2147 12.1 6.3 4:53 . :s 467 . 3 -57.7 4, . 6 2.4 

25TH z,.,_oo 25.i 14 . , 2147 2147 11 . ' 6.CJ 427 . 6 4,3 . 7 -52 . 4 44 . 5 2 . 3 

2£TH JU.50 25 . 4 16.2 2147 2.14 7 11 . 8 7.6 401 ., 438 . 8 -47.3 3, . 8 2 . 2 

21TH 322.00 25 . 1 17.i 2147 2147 11 . 7 8 .2 37f, . f, 422 . f. -42 . 4 35.3 2 . Z 

28TH 333.50 5 . 9 4.8 :523 :523 11 . 4 9.2 351 . :5 40:5. 0 -37.6 3 1. 1 z . 1 

co,, 33i. 30 17. 8 H.3 15'1 1624 11 . 2 10 . Q 345 . ~ 400 . 2 - 3~ •. ' 30 . l z. 1 

2!TH 345 . 00 . 23.4 22 . 3 2002 2147 11 . 7 10 . 4 327 . 8 383 . '!' - 33 . 1 27 . Z 2 . 0 

30Tfl 33t .:, o 2:!! . 1 . 22 . ~ 188 7 2147 12.2 10.7 304 .3 361 . 6 -28 .8 23 . f, 1 . , 

31ST 3,8.00 ~ - :5 :5. 7 442 :523 12. :s 10 . , 2 8 1 . 3 336 .7 -24 . 7 20 . 2 1 . 7 

ftOIU 370 . 80 17. z HI . Q 136 3 1£.24 12.t 11 . 1 27,.7 333 . 0 -23 . 6 1, . 4 1 . 7 

32tU> 37, . 50 22.8 24.6 18ti2 2147 12.7 11 . 4 2:56 . 5 31 ::I. 0 -Zl . O 1 7 . 1 1 . 6 

3311> 3, 1 . 00 22., z~.4 1802 Zl47 12 . 7 11 . , 23!5 . 7 2,0 . 4 -17 . 5 14.Z l . ~ 

34TH 402.50 22 . ~ 26.0 1802 2147 12.7 1 2 . 1 212 . 8 26:5.0 -14 . 3 11 . 7 1. 4 

3:JTH 41"4 . 00 22 . , Z7.0 1802 Zl47 12.7 12.6 18' · ' 238 . , -11 .4 , . 3 1 . 2 

36TH 42,.50 22 . 8 28 . 0 1802 2147 12.7 13 . 0 16 7 . 0 211 . ' -8.6 7 . 3 1 . 1 

31TH 437 .. 0Q 2.2 . 8 2, . Q 1802 2147 12 . t 13.5 144.2 183., -6 . , ~-~ 1.0 

38TH 448 . ~ 0 '' . t 
30 . 0 1802 2147 12 . 6 14 . 0 121 . 4 154 . , -4.6 4 . 0 .8 

39TH 460. 00 22.7 31.0 1802 2147 12.6 14 . 4 'H.7 124 . , -3 . 0 Z . 7 . 6 

40TH 471. 50 :5 . 3 7.8 439 523 12.1 14 . ' 76 . 0 93 . 9 -1.7 1 . 7 .4 

COFG 474 . 30 2!1 . 4 40 . 4 2272 2707 11 . 2 14 . , 7 (; . 7 136 . z -1 . ~ l . ~ . 4 

MEZZ 498.60 4.7 6. :5 423 504 11 . 0 1 2 . 9 4~.3 4:5. 8 -.5 . 7 . 2 

COFCi 4' 1. ,0 Z3 .1 2, . 3 2272 2707 10 .2 l 0 . 13 4f; . 6 ;n . 3 - . 4 - ~ . 2 

ROOF 506.C'O 3. :I 4 . 9 43, ~23 8 . 0 9 . 3 17.5 10 . 0 - . 1 . 1 . 1 

co,, ~08.80 14.0 ~.l 14~7 7f,7 ,.6 6 . 7 14,Q ~ . 1 -.Q . 1 .2 



TABLE 7 . SHEAR HHD ~O"EHT DlACRA"S : OHE SOUTH \ilACl<ER I CHICAGO 
W!Hto DIRECTION 1 3(> CONFIGURATIOH A REFER EH CE PRESSURE 26 . (I P SF GUST FACTOR 1 . 3 2 

FLD!H: !-!£ ! fiHT l".-FOH:E 'i'-FORC£ X-AP.H '!'-AP.EA X-F'RESS '!'-PRESS X-SHEAR V-SHEAR X-"OPtEHT Y-!'IOMEtH Z-f.Ol'IEHT 

fT K 1 P!S KIPS Sli! fT !'!iii! P'T P'Sf PSf KIPS K Il"S lOQO-fT-KIPS 

GRHI> (' . 00 18 . 3 25 . 5 3117., 14'H 4 . 6 17 . 0 lQ,4 . 13 779 . l -2JQ . O 30, . 2 3 . 0 
~EZ2 !7 . 3~ 17 . 6 :!(;s . ~ 3'~6 1 60 ~ 4 . :s 1' . (' 10 3 6 . :s 744 . i -Z16 . ~ 267 . 2 3 . 0 

2HI> 34 . ,0 12.Z , ,J 264!5. 2147 4 . 6 2 . !5 1018 . 7 714.1 -ZQ4.4 2 6., . :5 2 . ., 

lfU• 4b . t: (• 1 (t. 7 6 . 9 2492 2 14 7 4 .3 3 . 2 1006. :s 708 . 8 -1,6 . 2 2~7 . 6 3 . 0 

4TH ~57 . 'Q 11 . 3 8 . !5 24,2 2147 4., 3 . ., ,,, ,8 701 . ' -113 8 . 1 24E· . 3 3 . 1 
SiH ~ ~. ~ (1 11. 8 1 " . (; 2492 2H7 4.7 4 . 7 ,84 . :I 6,3 . 4 -1s0. 1 234 . , 3 . Z 

6TH f}Q . ,O 12 . 4 11.6 24'2 2147 !5 . Q ,_4 '72.7 683.4 -172 . l 223 . 7 3 . 4 
?TH ':12 . t:t: 12.9 13 . 2 2492 2147 :s . 2 6 . 1 ' & 0 . 4 671 . I -1 & 4. 4 212 . & 3 . :J 

8TH 1()3 . !50 13 .·4 14 . '3 24'2 2147 !5 . 4 6 . <J ''47 . !'.! ·~8 . 6 -lH· . 7 201 . 6 3 . 6 
~Hi ii 5 . !: (.> 15 . b 15 . (a 2492 2147 6.3 7 . (I 934 . 0 643 . , -14, . 2 1,0 . 8 3 . 7 

lOTH 126 . !50 17 . 8 1 4. !5 24'2 ·2 14 7 7 . 2 6 . 7 ., 1 8 . 4 628 . , -141 . ., l 8 0 . 1 3.8 
1 !TH 1 :rn. t.:c: 2(1 . 1 1 4 . (' 2492 2147 8 . 1 6 . , ,00 . & & 1 4 . 4 -134 . 7 16, . 7 3., 

12TH 14., . 50 22 . 4 13 . 4 2 4'i' 2 2147 ., . 0 6 . 3 6130 . !'.! 6 0 \• . !5 -127 . 13 1 '., . 4 4 . 2 
13TH ai .<;ts 24 . 6 12., 24'J2 2147 ' ·' 6 . 0 e 5 s . 1 ~ 8 7 . 0 -1 2 Ct . ' 14., . 4 4 . 4 
HTH 172 . 50 27 . 7 12 . 4 24,2 2147 1 1 . 1 , _e 633 . ' '7 4. 1 -114 . 3 1 3., . 7 4 . 7 
1 ~TH 184 . (:(;: ' ·' .> . ... 6('7 ~23 l 1 . :1 6 . l 60, . S :1 & 1 . 7 -107 . 7 130 . 3 , _z 
COPG 1 fJ6 . 130 21. 3 10.3 18~2 1e.24 l 1 . !5 6 . 3 7,8 _, ,,8 . :5 -11)6 . 2 l 2 IS . Q !!I . 2 
!£TH 1,5 . 5 {' 27 . 7 !3.2 2347 2147 1 l . 8 6 . 2 777 . 5 :14 s . 2 -101 . 3 l 2 l . 2 5.4 
17TH 207.QO 27.i 12.7 2232 21"47 12 . 4 ' . ., 7 4., . 8 ,3, . 0 - '' . l 1 1 2 . 4 , _ 4 

1STH 218 . 5(1 £.8 3. (' 526 523 12 . , ~ . 8 7ZZ . 2 ~22 . 3 - s., . 0 103 . , :J . 4 

"Ol>U 221 . 30 z 1. 4 ., . 3 1£·24 lf.2 4 13 . 2 , _7 7 l' . 4 ,1, . 3 -87 . 6 101 . , !!I . 4 

1 'TH 23Co . OO 2,.0 11.9 2147 2147 1 3 . :i 5 . ~ 693 . ' ~10 . 0 - 8 3 . 1 ,~.8 :5 . 4 
20TH 241 . ~0 z, .1 11. :5 2147 2147 13. 8 , _4 tif..:5 . 0 4' 8 . l -77 . 3 e'!! . o ~ . 3 00 

21ST 253.00 30 . 3 11. ~ 2147 2147 14 . 1 ~ . 4 '3~ . 3 486 . 6 - 7 1 . 6 80 . :s 5 . 2 
........, 

22HP 2~4 . ,0 30.0 12.2 2147 2147 14 . Q , _7 604 . , 4 7' . 1 - 6 6 . 1 7'3 . 4 !!I . 1 
23P.t- 27~ . Ota 2,.7 1 3 . ! 2147 214? 1 3 . ' 6. 1 374., 462 . 8 -60 . 7 66.& :s . 0 
24TH 21!!7 . ,0 2' - ~ 13 . , 2147 2147 1 3 . 7 6 . :5 34, . 1 4 4.,. 8 _,, _, 

f, 0 . 1 4 . , 
25TH 29·9 . 0 0 2, . 2 14 . 7 2147 2147 13 . 6 ' ·' 313 . 7 43~ . , -:s 0 . 4 :14 . 0 4 . 8 
2HH :31Q _,Q ZS., l!!l . !!I 2147 2147 13 . , 7.Z 4 8'-·.' 421 . 2 - 4 !!I . ' 48 . 3 4 . 6 
2?TH 322 . 00 28.8 16.4 214? 2147 13 . 4 7.6 4~7 . 6 405 . 6 -40 . 7 42 . 8 4 .4 
28TH 333 . ,0 f,.' 4 . 4 !!123 !!123 13 .l 8.4 428 . 8 Je, . 1 - 3 6. 1 37 . 7 4 . 3 
COPG 336 . 3(1 2(1. 6 14.6 1~'1 1624 12 . ., , , 0 4 2 1 . ' 384 . , -3:5 . 0 3& . & 4 . 2 
2'TH 34!5 . 00 27.!5 20 . :5 2QQZ 2147 13 . 8 '. !5 4 Q 1 . 4 3 7 \•. 3 -31 . 8 33 . Q 4.0 
30TH 356 . 5(' 27 . ? 21 . 7 1 887 2147 14 . 7 1 (I . 1 373 . , 349 . 8 -27 . 6 28 . :5 3 . 6 
315T 3613 . 00 ~.8 !!1 . :5 442 :523 1~.3 1 (r . !5 3 4 €, . 1 3 2 8 . 1 -23 . 7 24.4 3 . 3 
l'!Ot.U 370 . SO 21 . l 17.4 1363 1624 13 . :s 10 .? 33~ . 4 322 . 6 -22.8 23 . 4 3 . 3 
32HP 37"} . 50 213 . 4 24.1 11392 2147 15.13 11. 2 318 . 2 3Q!.5 . 2 - 20 . 1 20. £, 3.Q 
33R!:' 39 1 . 00 28.9 2:5 . 2 !802 2147 16.0 11 . 8 28, . 8 281 . 1 -16.7 l 7 . 1 2 . 8 
34Tfi 4Q2 . ,0 z,.2 zi.o 1802 2147 U . 2 1 z. 1 2~~· . ' Z~:5 . ' - 13 . I& 13 . , 2 . ~ 

J~TH 41 4 . 0 (; 2 9. 1 26 . 8 1802 2147 16 . 2 12.~ 2 3 1 . 7 2 2., . ' -10 . 8 1 1 . 1 2.3 
36TH 425 . 50 2' . 1 27 .i 1802 2147 1i . 1 12 . 13 202 . 6 2 () 3 . 1 -13 . 3 13 . 6 2 . 0 
37TH 437 . oc: 29 . 0 28 . 4 1 802 2147 16 . 1 13 . 2 1? 3 . ::; 17~ . ~ -6 . 2 6 . 4 1 . 7 
3STH 4413 . 50 2,.0 2' . 1 1802 2147 1f, . 1 13 . 6 14 4 ., 147 . 2 -4 . 3 4 . £, l . !5 
39TH H:<: . ('(;1 29 . ti 29 . 9 18('2 2147 16 . 1 13 . , l 1 ~. :s 1 l 8. 0 -2 . 8 3 . 1 1 . 2 
40TH 471 . ,0 6.6 7.~ 4 :3' ~23 1~ . 1 14 . 4 8£, . !5 813 . 1 - l . £, 1 . , ·' COF'G 47 4 . 3 (' 29 . 8 39 . (' 22?2 2707 13.1 14 . 4 '' ·' 80 . & -1 . 4 1 . 7 . 6 
"EZZ 461;;. 80 ~ . 1 6 . 2 423 ::704 12 . 1 lZ . Z '0 . l 41 . ~ - . ' . 7 ·' CO~G 4~ 1 . ~ 0 z~ . o 26.6 2272 2.707 11 . 0 ,,6 4:; . 0 3::;. :J - . 4 . & . 4 
ROOf !SC)~ . QQ 4 .7 3 . , 4::n ~23 10 . 7 7 . !!I 20 . 0 13 . ' - • f,I . 1 .4 
CDF'G ~ ~a . Eti 1 :5 . 4 4.? 14~? 767 10 . ~ 6 . , l :I . 4 4 . '!I -.o . l . 3 



TABLE 7 . SHEAR RHP ftOPIEHT PIAGRAftS : OHE SIJIJTH liJA r:::K EF.1 r:; HI t AG IJ 

WIMt: t:I£ECT!Dt-l 14 {' CQH_F!GUP.AT!OH A F.EFEREHCE PRESSURE 26 . 0 PSF GUST FACTOR 1 . 3 2 

FL OOF: HE! ran X- F OH:£ "t-FOF.: C: E X-itF.EA 'f-A!~EA :>:-PF.ESS '!'-PRESS X-SHEAF. '!'-SHEAF. X-l'IOl'IEHT Y-r.OPIEHT Z-l'IOPIENT 

FT I( lPS I(! PS SQ fT sq fT PSf PSf KIPS !(!PS 1000-fT-lc:IPS 

GRHP 0 . 00 24 . 7 21. s ;n1' 14,, 6 . 2 14 . , ,.,3 . 4 703 . 2 -210.s 2' 1. 7 2. 1 

MIL22 1? . J(; 19 . s u . . 3 39~6 H.t:~ ~ . O 1 6 . 4 968 . 7 6 8 1 . :5 -1,8.8 274 . 8 1 . , 

ZHO 34 . !50 10 . 6 1 . i 264,. 2147 4 . Q . 7 ., 4 8 . 13 6,, . 1 -113 7 . 3 2,8 . 3 1. 7 

lF.:ts H: . !'C: S". 2 l. B 2492 2147 3 . 3 ·' 938 . 3 &:53 . 6 -17,.8 247 . 4 1 . 7 

ntt !5?' . !50 s . 1 3. f, 24'2 2147 3 . 3 1 . 7 ,30 . 1 6,1 . 7 -1.72.3 23f;. 7 1. 8 

SHI t:9. t:t: s . 1 5 . 3 2492 2147 3 . 3 .:. • .J ,22 . 0 & 4 8 . 1 -164 . 8 226 . 0 1 . , 

~TH IJQ.!50 S . 1 7. 1 24'}2 2147 .3 . 3 3.3 '1 3 . !3 642 . 8 -1!57.4 21' · ' 2.2 

?TH 92 . <:ti 8 . 1 8 . 9 2492 2!47 3 . 3 4 . 1 '0 :5 . 7 &3:5 . 7 -1 :50. (' 20:5 . 0 2 . 4 

8TH 103 . !50 8 . 1 10 . 6 24'2 2147 3 . 2 4 . , fJ'} 7 . 6 62£ . 13 -142.7 1,4 . 6 2 . 8 

9TH 11 ~ . {;{; 1 (o . 4 11. f, 2492 2147 ""f . ' ~ - 4 88' . :5 &16 . Z -13,.6 184 . 4 3 . 1 

1 OTH 126 . !50 13 . 0 12 . 2 24'}2 214? !5 . 2 , . 7 fJ 7' . 1 lf,Q4 . 6 -128 . 6 174 . 2 3 , 6 

11TH 138 _(s(s 15 . 5 12 . S 2492 2147 6 . 2 6 . 0 8 6 6 . 1 :5,2. 3 -121 . 7 164.2 4.0 

12TH 14' . !50 18 . 1 13 . 4 24'}2 2147 7 . 2 i . 3 e,o . 6 :57, . !5 -11!5.0 1!54.3 4 . ~ 

1 lTH 1' 1 . O(s 2(1 . ' 14 . 0 2492 2147 8 . 3 6 . ~ 83~ . 6 :566 . 1 -106 . 4 144 . i :> . 0 

14TH 172 . ,0 24 . 4 14 . f, 24''2 214? ., . fJ f, . 13 fJ 12 . 0 ''2 . 0 -1Q1 . ., 13!5 . 2 !5.' 

15TH 184. 0(1 £ . 2 3 . s £07 ~23 1 0 . 2 7 . 3 787 . 5 ~37 . 4 - CJ :5 . 7 126 . 0 6.2 

core; Ui. eo 18 . 8 12 . 4 18::JZ 1€-24 1 0 . 2 7 . 7 781. 3 ,33 . 6 _,4 . 2 123." 6 . 3 

1UH 1':5 . :5(1 25 . 4 ! b . 3 2347 2147 1 0 . s 7 . 6 762. :5 '21 . 1 -8, . 6 117 . 0 6 . 6 

17TH 207.00 Zf; . 8 1 f; . 1 2232 2147 12 . Q 7 . , 737 . Z ::J04. 8 -13 3 . 7 108 . 4 6 . 8 

18TH 216 .:50 £ . 1 3 _, ~2£ ~23 1 2. s 7.4 710 . 4 488.7 -78 . 0 100 . 1 6 . , 

ftOPU 221. 30 21. 4 12.0 1£24 H ·24 13.2 7 . 4 703 . 6 484 . , - 7E.. f, '8 . 1 7 . 0 

19TH 23(1.('(I 29.2 1~ . b 2147 2147 13 . 6 7 . 3 682 . 2 472 . , -72.4 '2. l 7 . l 00 

ZOTH 241. 'Q 30.3 15 . 4 2147 2147 14.1 7 . 2 6!53 . 0 4,7 . 2 - 6 7 . l 64 . 4 7 . 2 00 

21ST 2:53 . 0(1 31. 2 15.5 2147 2147 1 4. :5 7 . 2 622 . 7 441. 8 - 6 1 . ' 7 7 . l 7 . 3 

zzu · 264. ,0 30 . 8 1 ~ . f, 2147 2147 14 . 4 7.3 ,,1.!5 426 . 3 _ ,f, ., 7 0 . 1 7 . 4 

2JRD 276 . 0(1 30.5 15.7 2147 2147 14 . 2 7 . 3 :560 . 7 410.7 -:52 . 1 63 . :S 7 . 4 

24TH Z8.7 . !50 30.1 1 !5 . 7 2147 2147 14 . 0 7 . 3 :530 . 3 :n!5. o -47 . , ,7 . 2 7 . 4 

2~TH 2!9.00 29.8 15.S 2147 2147 13., 7.4 :500 . 2 37, . 2 -43.0 :51.3 7 . 4 

Z-~TH 310.!50 2, .• 1 !5 . ' 2147 2147 13.7 7 . 4 470 . 4 363.4 -38.8 4!5 . 7 7.2 

27TH l22.00 29.l 15.9 2147 2147 13 . 7 7.4 441 . 0 347 . 6 -34.7 40 . :5 7.0 

28TH 333 . ,Q f,. ' 
3 . , !523 !523 13 . 2 7. !5 411 . 7 331 . 7 - 30 . 13 3!5 . !5 f,. 13 

COPG 33£ . 30 20.5 12.2 15,1 1£24 12., 7.5 404 . 8 327.8 -2'·' 34.4 6 . 7 

Z'TH 34!5 . 00 27. z. 1£ . , 2002 2147 13 . i 7., 384 . 3 31 !5 . 6 - 2 7. 1 31 . 0 £.4 

30TH 3:56 . ~0 27.l 16.0 1667 2147 14 . :5 S . 4 3:57 . 0 2,8 . 6 -23.:5 26 . 7 ' ·' 
31ST 368.0Q 6. 6 4 . !5 442 !523 1, . 0 8 . 7 32, . 7 280.7 -zo.z 22 . 13 ,.4 

"01'U J7CS.80 20 . 8 14. 5 13£3 1624 15.2 8 . , 323.1 276 . 1 -1, . 4 21 . 8 :5 . 2 

32"0 37,. !50 27.8 20 . 1 1802 2147 1!5 . 4 , . 4 302 . 3 261. f> - 1 7 . 1 1, . 1 4 . , 

JJRD 3! l. O(i 26. 1 21.2 180 2 2147 15 . 6 "·' 274 . :5 241. :5 -14 . 2 1 :5 . 8 4 . 4 

34TH 402.!50 28.3 22 . 2 1802 2147 1!5 . 7 10.3 24£.4 220 . 3 - 1 1. !5 1 2. 13 3., 

J:5TH 41 '4. O(i 28.2 23.2 1802 2147 1:5 . 1 10 . 8 218 . 2 1~8 . 1 - ., . l 1 0. 1 3 . :5 

~6fff 4Z:L::JO Z8.Z 24.2 1802 2147 1, . 7 11.3 18' · ' 174 . , -7 . 0 7.8 3. 1 

37TH 43?. 00 28.2 2~ . 3 1802 2147 1 :5 . f; 11 . 8 161 . 7 1:50 . 7 _,. 1 :5. 8 2 . 6 

38TH 448 . !50 28.1 2f.. 3 1602 2147 1 !5 . 6 12 . 2 133.£ 12, . ~ -3 . ~ 4. 1 2.2 

34HH UC: . t:ei 26 . 1 "·""' .., 1 S02 2147 1 :I . 6 12 . 7 10:1.4 ,, .2 -2.2 2.7 1. 8 
Lt • ..:a 

40TH 471 .!50 &.4 £.7 43'} !523 14 . !5 lZ . 8 77 . 3 71 . ., - 1. z 1 . 7 1 . 3 

COFG 414 . 30 ....... 33.S 2272 27t;;7 12 . 2 1 2 . :I 70., 6:1 . 2 - 1 . 1 1 . 4 1 . Z 
''· t 

"EZZ 488. 80 .. , ~ . l 423 ~04 1 Q . ., 10 . 1 43 . 2 31 . 3 - . 4 .t .7 

core 4' ! . :50 22.3 1,., 2272 2707 , . S 7.3 38 . 6 26 . 2 - . 3 . :5 . 7 

ROOF ~Of;. Q 0 4.~ 2.3 43, !523 10 . 3 4.4 H . 3 f, . 4 - . Q . l .:I 

tuF-G 5(;E: . f:f: 1 i. £i 4 . t: 14~7 7~7 s . 1 5 . 3 11 . 6 4 . 0 -.o . 1 . 4 



TP.BLE 7 . SHERR A~~ MGMEKT ClAGRAMS ONE SOUTH l:IF. C!". E F~ , CHICAGO 
IHHI> OIRECTIOH 150 COHF1GURAT10H A RE FE REH CE PRESSIJRE 2€. . 0 PSf GUST FACTOR l . 3 2 

FLOOR HEIGHT X-FOHE Y-FORCE X-AREA 'f -AR EA X-PRESS Y-PRESS X-SHEAR Y-SHEAR X-MOMEHT 'f-1101'1EHT Z-110l'IEHT 
f_T !':HS t ! .~s se Fr se Fr PSF PSF I( IP S IC IP S 1000-FT-ICIFS 

f:RtH: t: . t!t> 34 . 2 23 . (:I 3!7! 14!' e. E: 1 ~ . 4 1111 . 1 7('1 . ' -1,1 . 0 322 . 3 2 . 4 

~EZZ 17 . ~0 27 . 2 28 . Q :H~H 1 ~. I)~ ~ . ' 17 . ~ 1Q7 f, . ' 678 . , -17, . 0 303 . 4 2 . €. 

2Mf: :H . '!5C' 14 . 3 2 . 3 264~ 2147 ~ . 4 1 . 1 104,.7 ti:SO . 8 -1 6 ?' . & 2 6 :I . 1 Z.7 

3R!> 46 . 00 11.5 i . 4 24n 214? 4 . If, 1 . 1 1<):35 . 4 i48 . ft -1~r1 .1 2 7 3 . l 2 . , 

HH ~1. '!5C' 1 {> . ' 4 . 6 24,2 2147 4 . 4 ~ - ' 1023 . , 646 . 1 -1~2 . 7 2 & 1 . 3 3.3 
~TH i, . 00 10 . 3 ~ . S 24,2 2147 4 . 1 3 . 2 1013 . 0 i 4 1 . 5 -14~ . 3 2 4' . t, 3 . 7 
6TH so . '!5(' 9 . 8 9 . (' 2492 2147 3.9 4 . 2 1002 . 7 &34 . 6 -137 . , 238 . 0 4. 1 

?TH ,2 . 00 ,_2 1 1. 2 24,2 214 7 3 . 7 5 . 2 ,,2.'J '}2~ . f, -130 . 7 22t· . ~ 4 . 7 
STH H:3 . '5C' S.6 1 3 . 4 2492 214? 3.~ 6 . 3 ,83 . 7 61 4. 3 -123 . 6 2 1 :5 . 1 :5 . 3 

'TH 11~ . oo 1¢.S 15 . 4 24,2 2147 4 . 3 7 . 2 '7 ~ . l '}QQ . ' -11€· . t· 2C3 . , f,. 0 
H>TH 12 E: . ~ c: 13.2 J.'.:.. 2492 2147 :5 . 3 8 . 0 ,64 . 3 :S8:5 . ::I -1 0., . 7 1 ~n . 7 &. 8 
11 T tf 1313 . 0 0 1 5 . f> 1, . 0 24,2 2147 If,. 3 8. !3 ,,1 . 1 '~· 13 . 3 -1r13.1 113 1 . 7 7 . t 
121 H 149 . 5(' 1 s. 0 2(1 . 6 2492 2147 t . .:. , _7 ~3:1 . :5 :s 4' . 4 - ':16 . 7 170 . , 8 . 4 
13TH 161 .00 20.3 22 . f, 24,2 2147 0 ., 10 . ::l ,17 . ::l :528 . f, _,o.::i 160 . 2 , _3 ..., . ... 
14TH 172 . 50 24.0 24 . 4 2492 2147 9 . 6 1 l . 4 S;t7 . 2 :S06 . 0 - 8 4. ::i 14, . 8 10 . Z 
l!lTH 184 . 00 6 . 1 ~.4 607 :523 10 . Q 10 . 3 873 . 2 413 1 . 7 -713 _ , l 3' . f, 11 . 3 
COPG 186 . SO 16.7 15 . 4 1652 1624 1 0 . 1 ' - ~ 8 & 7 . 1 476.3 - 77 . ::i 137 . 2 11 . ::I 

HTH l,~.50 2:5 . t 1 ''-!!I 2347 2147 10 . '.! ' . 1 84':1 . :5 460 . ' - 7 3 . 4 12, . 7 1 1 . 7 
17TH 207 . 00 27 .. ,:s 18 . 7 2232 214 7 1 2 . 3 8 . 7 822.8 441 . 4 -68 . 3 l 2 0 . 1 1 1 . ' 
18TH Zl 8 . :50 7.0 4 . 4 :52f, ::i ·z3 13.2 13 . 4 7.,::i. 4 422 . 7 - €· 3 . 3 l l 0 . 13 1 z . Q 

t'!ODU 221 . 3 (I 22 . 3 13 . 4 H.24 1624 13.? 8 . 2 788 . 4 418 . 3 - 6 2 . 1 108.6 12.0 
l'TH 230 . 00 31. 1 1 f, . ' 2147 Z147 14 . ::i 7 . ' 7 t f, . 1 404 . , - ~:p.::.' 101 . 8 12 . 0 
20TH 241 . '50 33 . 0 1 6 . (I 214? 2147 15 . 4 7 . 5 735 . 0 388 . Q - 5 4 . 0 ,3 . 2 12 . 0 00 

Z15T 2:S3 . 00 34.7 1 !I . t 2147 2147 lt.2 7 . 2 702 . 0 372 . 0 - 4' . f, 84 . ' 11 . , tD 

22HD 2!:4 . 5!1 34 . 8 15 . 6 2147 2147 16 . 2 7 . 3 667 . 3 3::16 . ::I - 4 :I . 4 77 . 0 11 . 8 
Z3RI> · 276 . 00 3:5 . Q 1 ~ . f, 2147 Zl47 lt . 3 7 . 2 t32 . ::i 340 . , -41 . 4 f,' . f, 11 . 7 
24TH 2a1.5o 35. 1 1 5 . 5 2147 2147 1 6 . 3 7 . 2 :59 7 . 5 32:S . 3 -37 . 6 62 . :5 1 1 . ::I 
Z~TH 2'.!'} . 00 3:5 . 2 l!!I . ~ 2147 2147 16 . 4 7.2 ~HZ . 4 30,.8 -33., ~:5 . 8 11 . 3 
2£TH 31-t> . 50 35.4 15 . 4 2147 2147 16 . 5 7.2 :S27. 2 2,4 . 3 -30.4 4' . ::I 1 1 . 1 
27TH 322 . 00 35., 1~ . 4 2147 Z147 lt . 7 7 . 2 4., 1 . ' 278., - 2 7. 1 43 . 7 1 0 . ., 
28TH 333 . 50 8.4 3 . 5 523 523 16 . 1 6 . 8 4::1::1.' 263. :s -24 . 0 38 . 2 10.& 
COf'G 336 . 30 24.4 10 . 4 15'}1 1624 1:5 . 3 £. . 4 447 . 6 260 . 0 -23 . 3 37 . Q 1 0 . :5 
2!1TH 34~ . !'(I 32.0 1 4 . 2 201)2 214? 1 6 . ., 6.6 423 . 2 24, . 6 - z 1 . 1 33.2 1 0 . Q 

30TH 3:56 . :50 31. 7 1 ::I . Q 1887 2147 H . e 7 . 0 3 CJ 1 . 2 235 . 3 -18.3 28.:5 ,.3 
31ST 368 . 00 1.1 · 3 . ? 442 ~23 17 . 3 7 . 2 3::!'. 4 220 . 4 - l :::l . 7 24 . 2 8 . 6 
"OPIJ 37(,t . 130 23.S 1 1 . ' 1363 1t•24 17 . ~ 7 . 3 3 :5 1 . 8 216 . 6 - 1 :5 . 1 23 . 2 8. :5 
32HD 379 . :!0 31. 5 1 6 . 4 1 802 2147 1 7 . :5 7 . 6 327 . , 204.7 -13 . 2 20 . 2 7., 
33R~ 3'1 . QO 31. 4 1 7 . 1 1 l!.92 2147 17 . 4 13 . 9 2'H· . ::i llHI . 3 - l 1 . <;• H · . 6 7.2 
34TH 402 . :so 31. 4 1; . s 180 2 2147 1 7 . 4 8 . 3 26:::l . 0 1 71. 3 -s . , 13 . 4 & . ::I 
3:STH 414 . 00 31. 3 18 . 4 1802 2147 l 7 . 4 8 . 6 233 . 7 l :53 . :5 -7 . 0 1 0 . :5 :5 . 8 
3£TH 42:! . 50 31. 2 19.0 1802 2147 1 7 . 3 8 . , 202 . 4 13~ . 0 - :'.I . 4 8 . 0 ::I . 1 

37TH 43 ?. 00 31. 1 19 . 7 18()2 2147 1 7 . 3 <;! . 2 171 . 2 116 . 0 -3 . 9 , _, 4 . 3 
~&TH Hf! . 5o 31." 2t> . 3 1Bt•2 2 !47 17 . 2 , . 4 140 . 0 ,6 . 4 -2 . 7 4 . 1 3.& 
:nm 460 . 00 30 . ' 20 . <;! 18Q2 2147 1 7 . 2 9 . 7 109 . i;• 7 6 . 1 - 1 . ( 2 . 7 2 . 9 
4'i'TH ~:- i . ~ {t ' ·' ..: . .:; 439 ~23 1 :! . e 1 0 . 1 78 . 1 ::1:5. 2 - 1 . 0 1 . & 2 . 1 
COl'Ci 4 7 4 . 30 z, . 1 2 7 . Q ZZ7Z Z707 l z . 13 10 . Q 7 1 . 1 :,o . Q - . !3 1 . 4 z . o 
MEZZ 4ee. eeo 4 . ? 3 . 8 423 ::! 0 4 l l . 0 7 . 6 42 . 0 Z2.' -·. 3 .6 l . 3 
r;urc; 4, 1 . :,o zz . , 13 .Q 2272 2 7 0 7 l Q . 1 4 . i:.: 37 . 3 1, . 1 - . z . :5 1 . 2 
r.O!!F ~s!f:. ~{s 5 . :! i . i 439 ~23 ! 2 . 1 2 . 2 l 4 . :I &. 2 - . o . l . ti 

tOPG ::IQS . 'JO , _z ~ .O 14:5 7 7t7 ~ . 3 ~· . ~ ., . 2 ::i . 0 - . o . 1 . 4 



TiHJLE 7. !SHE ff" RHP "Q"EHT PIAGRA"S : IJtH SIJIJTH WACICEF. I tHitAGr.J 

\i ! t-lt: C ! r::' CT! O~ 1': {' CG HF ! GU1H: !! OH A HFEP.EKCE FRESSURE 21> . 0 FSF GUST FACTOR 1 . 32 

HO[;f.: Mf !GH T X-F"OF.C:E '!' -F"DRCE X-FIREFI Y-AREA Y.-f'RESS 'i'-FRESS Yo-SHEAR '!'-SHEAR X-l'!Ol'IEHT 'l'-1101'1ENT Z-1101'1EHT 

l"T K If' S r.:I,. s SQ fT Sl2 fT f'Sf f'Sf KIPS KIPS lQQQ-fT-tc:IPS 

GRHO 0 . 00 J0 . 7 22. i J,7, 14,, 7 . 7 15 . 1 11 0 €.. 5 f,67 . 8 -175 . 3 342 . 4 7 . 8 

MHZ 1 7 . J(: ..... 26 . 2 39~6 1 6(:~ 6 . ~ 17.!> 107~ . S 64:L 2 -164. 0 323 . ' 8 . 4 
1:...1 • ..,, 

2HD 34 . so 14 . 4 J . O 2£45 2147 5 . 4 1 . 4 1050 . 2 ~17 . 0 -153 . l 305 . 2 8 . , 

JR ta 4 ~ . c:o 12.2 4 . 0 24'2 2147 4 . , l . S 103~., 6 1 4 . 1 -146 . 0 2,3 . 2 , ... 
4TH 57.!50 11. 3 ' . 8 24'2 2147 4 . , Z . 7 1023 . 7 f, 1 0 . l -13, . Q 2 8 1 . 4 lQ . O 

5TH f:9 . (; (' 1 0 . 3 7 . :5 24'2 2147 4 . 1 3 . ~ 1012 . 4 604 . 4 -132 . t' 26, . 7 lQ . 6 

f.TH 80 . !50 ' ·" , _3 24,2 2147 3 . fJ 4 . 4 1002 . 1 !5'H·. 8 -12, . 1 2,8 . 1 11 . 2 

?TH 92 . 00 8.:5 11 . 1 2492 2147 3.4 :5 . 2 ,,2 . 7 :587 . :5 -118 . 3 246 . 6 11 . , 

STH 103 . ,0 7.:5 lZ . , Z4'Z 2147 3 . 0 f, . 0 ,84 . 2 ~Ht. 3 -Ill.ft :n:5. 3 1 z . f, 

9TH 1 1 ~ . oo s . ~ 14 . 7 2492 2147 3 . 4 
' · C) 

976 . 7 :563 . 4 -10~ . 1 224 . 0 13 . 4 

lOTH 126 . !50 ,. 7 16 . ' 24,2 2147 3 . , 7 . 7 ,6 8 . 1 !548 . 7 _,8 . 7 212 . 8 14 . 2 

llTH 138 . 00 H . ? 18.4 2492 2147 4 . 4 8 . 6 1):58 . 4 I :5 3 2 . 1 - '2 . 4 201 . 7 14 . , 

1 ZTH 14,.!50 12.0 20 . 2 24,2 2147 4 . 8 , . 4 ,47 . 6 !513 . 8 - 8 f, . 4 1,0.8 1:5 . 7 

13TH Hl . t:o 1.,:, . ' 22 . 0 2492 2147 :5 . 3 10. 2 935. :5 4,3 . 6 -60 . 6 17' · ' 1 6 . 4 

14TH 172 . 50 15 . 4 23 . 8 24'2 2147 6 . 2 11 . 1 ,22.3 4 i' 1. f, - i''. 1 lft, . 3 1 i' . 2 

1:5TH 184 . 00 3 . , :5 . 3 £.07 523 6. :5 10 . 2 ,06., 447 . 8 -6, . 6 1:56 . 7 1 8 . 1 

COPC 186 . 80 12 . 3 l~ . 4 18!52 1624 6 . i' ' ·' 'Q3 . Q 442. !5 -f.13.f.. 156 . 2 113 . 2 

16TH 1!5.50 17 . 6 1 9 . :5 2347 2147 7 . :5 ' . 1 890 . 7 4 2 7 . 1 -64 . 8 148 . 4 18 . 4 

17TH 207 . 00 lCJ . 6 18 . 6 22 3 2 2147 8 . 8 8 . 7 e 73 . 1 407 . 6 -60 . 0 138 . 3 18 . 5 

1STH 21 s . ~o 5. 1 4 . 4 :526 :523 9 . 6 8 . 4 8'.53 . :5 38, . 0 - :5 :5 . 4 128 . 3 1 8 . :5 

ftOPU 221 . 3 0 16 . 5 1 J . 5 1624 162 4 10 . 2 8.3 848. !5 3134.6 -54 . 3 126 . 0 18 . 5 

1'TH 23(1 . 00 23 . 6 17 . 2 2147 2147 11 . 0 6 . 0 832 . 0 371. 2 - :5 1 . 0 11 8 . 7 1 s . :5 t.D 

ZOTH Z41 . ~O Z5 . 6 16 . 5 2147 2147 11 . ' 7 . 7 eo8 . 3 354 . Q -H· . ' 10, . 2 18 . 4 0 

21ST 253 . 00 27.7 1' . 2 2147 2147 12 . 9 7.6 782 . 7 337 . :5 -42 . , 100 . 1 18 . 2 

22HD . 2'4. 50 2 '*'4 1f,. J 2147 2147 13 . 7 7.6 755 . 0 321 . 3 - 3' . 1 '1 . 2 18 . Q 

23U 276. 00 31 . 2 16 . 3 2147 2147 1 4 . :5 7 . 6 7 2 =- . £, 305 . 0 - 3 :5 . :5 82 . 7 17 . 8 

24TH 287. 50 33.0 1'. 3 2147 2147 15 . 4 7 . 6 6'H . 4 288.7 - 3 2 . l 74 . t, l 7. !5 

25TH 24).,.00 34.7 1' . 3 2147 2147 16 . 2 7.6 661 . 4 272 . 4 -28 . 8 66 . 8 1 7 . 1 

znH 310 . !50 3f. . 5 1'. 3 2147 2147 17 . 0 7 . f, 62£· . 7 256.1 - 2 5 . 13 5, . 3 1 f, . s 

27TH 322 . 00 38 . 8 1' . 3 2147 2147 18 . 1 7.6 :5,0 . 2 23,.8 -23 . 0 :5 z . 4 16 . 4 

28TH 333 . !50 CJ . 3 3.5 523 523 17 . 13 6.7 551. 4 223 . 6 -20.3 45.8 16 . 0 

CDPG 336 . 30 27 . 6 !.6 t5n 1624 1 7 . 3 '·' '.542 . 1 220 . 1 - 1 ' . 7 4 4 . 3, 1:5 . 8 

29TH 34!5.00 37. 1 12., 2002 2147 18 . 6 6.0 !514 . 6 210 . 5 -17.8 3,.7 15 . 0 

30TH 356 . ~0 37. S · 13 . 4 1667 2147 20 . 0 6 . 3 477.4 1,7 . 5 - 1' . :5 34 . 0 14 . 0 

:.HST 36~.QQ ,_3 3.3 442 523 21 . I) t . 4 43, . 6 1134. 1 -13 . 3 28 . 7 13 . Q 

!'!!l~U 37(: . 9!' 2~- 1 1 0 . :5 136 3 1624 21 . 4 6 . 4 430 . 4 180 . 8 -12 . 7 27 . :5 lZ.7 

32HP 37,.::50 3,.3 14. 1 11302 2147 21. 6 ft . f, 40 1 . 2 170 . 3 -11 . 2 23 . 13 11 . , 

JlRD 3'1. 00 40 . 2 14.3 1802 2147 22 . 3 6 . 7 3 6 1 . ' 1~6 . 3 - ., . 3 1, . ~ 1 Q . ., 

3HH 402 . !50 40 . :5 14 . 6 1802 2147 22 . !5 6.8 321 . 7 141 . , -7 . f, 1,., ., . 13 

:!~!!-! 4!4 . ~~ 4., . ! 14 . ! 1802 2147 22 . 2 6 . ! 281 . 3 127 . 3 - 6 . 1 1 z . 1 8.7 

36TH 42'-'o 3, . 7 1 ~- 1 180Z 2147 zz . o 7 . 0 241 . z 11 z . 4 -4 . 7 ' . 1 7 . f., 

l1TH 4J? . t:~ 3~ . 3 15.4 1 SC:2 2147 21 . 8 7.2 2 0 1. :s ,7 . 3 -3. :5 6 . :5 6 . :5 

38TH 448 . !50 3,.0 15.6 1802 2147 21 . i 7 . 3 162. 1 81., -2.!'5 4 . 4 :5 . 4 

3nH ~{:{": . t:(i JS . ~ 1 :I.' 1 Sti2 2!47 21. 4 7.4 123 . 2 66.3 -1 . I> Z.8 4 . Z 

40TH 471.50 8 . 5 f.3 43, 523 19.4 8 . 2 84 . 6 50 . 4 - . ., 1 . f, 3. 1 

COFG 414 . :!t: 34 . 0 23 . , 22?2 2707 1 :5 . 0 8.7 7 6 . 1 4 6 . ! - . 8 1 . 4 2 . 8 

1'EZZ 4138 . 80 5.2 3.4 423 504... 12 . 2 6 . 8 42 . 0 22 . !'5 -.3 . !'5 1 . 7 

COPG 4'1.~0 2:5 . 6 11.' 2272 2707 11 . 3 4 . 3 36 . , 1 '!'. 1 - . 3 . 4 1 . 6 

ROOF 506 . 00 6.7 ·' 43, ,23 1 !5. 2 1 . 8 11 . 3 7 . , - . 1 . 0 ·' 
COFG ~ts . St: 4 . 6 '·' 1 ~ ... 7f,7 3 . 1 8.6 4 . 6 b . b - . Q .Q . 3 ..... , 



TABLE 7 . SHEAR AHD ~OMEHT DIACRA~S : OHE SOUTH WACKER. CHICAGO 
MIMD tIRECT!DH 170 CGNFIGURATIDH A REFERENCE PRESSURE 26 . 0 PSF 
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GUST FACTOR 1 . 32 

Y-SHEAR X-MOMEHT Y-MOMEHT Z-~OMENT 
KIPS 1000-fT-KIPS 

7 . 4 
:! . s 
3 . 8 
3 . 1 
3 . <) 

3 . ' 
3 7 
3 . :; 
3 . 2 
i . 8 
z . 4 

1 . ' 
(! . 3 
'jl . 6 

8 . ' 
7 . 1 .., ~ 

t • t 

6 . 3 
~ . !5 
4 . :::; 

7 8 . 
~ . e 
:! 9 

4 . ' 
3 . 6 
3 . y 

C> . 
~-
( . , 
9 . 

80 . 2 
71 . 0 
€, 2 . 
~3 . :::; 

45 . Z 
37 . 2 
2')1 . 4 
27 n 

l i . ')I 
"S' . ':i 
c; .., 

:::; . 6 

-1!;t3 . 
- ~ 7 . 
-C:!ll . 
-67 . 
-83. 
-SQ . 
- 7 €· . 
- 7 2 . 3 
- €· 8 . ~ 
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TA8lt: 7 . 5HERR AMP ftOftEHT PIAG~A"S : OHE SOUTH "AGKEF.1 CHICAGIJ 

WHI~ DHECT!OM ts (I CONF1GUF.RT10N A REFEREMCE PRESSURE 26.0 PSF GUST FACTOR 1 . 32 

FLOOR HE ! GHT X-FORCE '!'-FORCE X-AREA Y - AR EA X- PRESS '!'-PRESS X- SHERI Y-SHEAR X-l'\0!1EHT Y-f'!Of'IEHT Z -f'IO,.EHT 

f'T I( tr• s ICir'S sa P'T SIJ. f'T rsr rsr IC'.I r' S 1nrs iooo-rr-r::i rs 

GRHf) 0 . 00 12 . 8 1' . 0 3'7' 14'' 3.2 12 . i '11 . 2 241 . 4 - 6 8. 1 1:57 . !:! 3 . 7 

MEZZ 11 . 30 11. 8 21. 6 3,56 1605 3 . e 13 . 4 4,8 . 4 222.~ -6 4. l 148 . 7 4 . 0 

ZH P 34 . ,0 7.7 -3 . 1 Zf.4:5 2147 2 . , -1.4 
""' . 6 

zoo., -"Q. 4 140 . 3 4 . Z 

31tD 46 . 00 7.2 -2. 7 24'2 2147 2 . , - l . 3 47 8 .8 203 . , - ~8 . l 134 .7 4 . 4 

4TH '7 - ~0 7.0 - I.' 24'2 2147 2 . l!l 
_ _ , 4 71 . 6 29~.7 _,, .8 lZ, . 3 4 . 7 

5TH 6,.00 '·' -1. 1 24'2 2147 2.8 - . 5 464 . 6 208 . 6 -53 . 4 123 . , 5 . 0 

f,Tff eo . :50 f, . 7 -.3 24'2 2147 2 . 7 -.z 4,7 . 7 20, . 7 -:n . o 1 113. i :5.3 

7TH (n . oo £ . £ . :5 2492 2147 2 . 6 . 2 451 . 0 .. 21 0 . 1 -48.6 113 . 3 !L ~ 

8TH 103 . :SO £ . 4 1. 2 24'2 2147 2 .6 . 6 444 . 4 20,.6 -46 . 1 108. 2 !5 . 8 

'™ 11:5. 00 £ . 4 2.0 2492 2147 2 . 6 .9 437., 208 . 4 -43 . 7 103. 1 6 . Q 

lOTfi 126 . !50 f, . 4 2.7 24'2 2147 2 . 6 1 . 2 4 31 . :5 ZOti. 4 - 41 . 3 '8 . 1 6 . 3 

1 lTH us. 00 £ . :s 3.4 2492 2147 2 . 6 1. 6 4 25 . 1 203 . 7 -3, .0 ,3.2 6 . 5 

lZTff 14 , . :50 fr . :5 4. 1 24'2 2147 2 . 6 1.' 418 . f, 200 . 4 -36 . 7 88 . 3 6 . 7 

13TH 1'1. 00 £ . 5 4.7 2492 2147 2 . 6 ' · ' 412.2 1,6.3 -34.4 83 . 6 6 . '1 

14TH 172 . ,0 7. 1 ~.4 24'2 2147 2.e 2 . ~ 4(), . 7 1, 1 . fi -32.2 78 . , 7 . 1 

1.:STH 184.00 1. s 1. 3 607 523 3.0 2 . ~ 3'18 . 6 1 86 . 1 -30 . 0 74 . 2 7 . 4 

core 186 . !0 
' · 7 

4 .1 18'2 1£24 3 . 1 2 . ~ ;n6 . B 184 . 8 -2,.::J 7 3 . 1 7 . ~ 

1£lff 1'5 . ~ti 7.6 5.7 2347 2147 3 . 2 2.6 3' 1 . 1 180 . 7 -27 . , 6,.7 7 . 6 

l 7Tff 207 . 00 7.7 '·' 2232 2 t.4 7 3 . 3 2 . l3 383 . 6 17,.0 -2::J.8 6~ . 2 7 . 7 

t8TH 218 . :so 1. 9 1. 5 :126 523 3 . 6 2 . 8 37!5 . 8 16, . l -23., 60 . , 7 . 7 

ft HU 221. 30 £ . 0 4.7 1624 1624 3 .7 z . ' 373 . , 167 . 7 -23.4 ''. 8 
7 . 7 

19TH 23(1 . 00 8 . 4 , . 3 214 7 2147 3.CJ 2 . , 367 . , 163 . 0 - 21., :S6 . 6 7 . 7 

ZOTH Z41. :50 , . 0 6 .~ Z147' Z147 4 . Z 3 . 0 3:5'., 136 . 7 - 2 0 . 1 3Z . 4 7 . 7 tD 

~UT 253.00 '·' 6.8 2147 2147 4 . 5 3 . 2 350.:S 1, 0 . 1 -18 . 3 48 . 3 7 . 7 N 

2ZHP Zi4 . ~0 10 . . 6 7.0 2147 2147 4 . 'J 3 . 2 340., 14 3 . 3 -16 . T 44 . 4 7 . ., 

23P.D ' 276 . 0(1 11. :s 7. 1 2147 2147 5.3 3 . 3 330 . 3 136 . 4 - 1 :5 . 0 40 . 5 7.6 

24TH 287.~0 12 . 4 7 .2 2147 2147 5 . 8 "7 "7 318 . 8 12, . 3 - 1 3. ::J 36 . 8 7.5 
oJ . ·.J 

25TH 29,9 . (:(I 13 . 3 7.3 2147 2147 6 . 2 3 . 4 306 .4 122 . 2 - 1 z. 1 33 . Z 7.3 

ZiTH 310 . ,0 14 . 3 7.4 2141 2147 6 . 6 3 . 4 2,3 . 1 11 4 . ' -10.7 2, . 7 7. 1 

!?TM 322.ott 1,.3 7.5 2147 2147 7.6 3 . 5 278., 107 . 5 _, . 4 26.4 6., 

ZITH 333 . ,0 4 . 0 1. 8 :J23 :523 7.7 3 . 4 262 . 6 100 . 0 -8 . Z 23 . 3 f,. 7 

COPG 33, .l O 12·. 1 5 . :s 1591 1624 7 . 6 3.4 258 . 6 98 . 2 -8 . 0 22 . 6 6 . ~ 

UTM 34!5 .00 16 .1 7 . 1 2002 2147 8 . 0 3.3 246 . 4 ,z. 13 - 7 . 1 Z0 . 4 f, , 3 

JOTH 356 . ~0 1£ .2. 1. 1 1811 2147 8.6 3 . 3 230 . 4 85 . 7 -6 . 1 17 . 7 :5, . , 

31ST 368. 00 4.0 1.7 442 523 , . 0 3 .3 214 . 2 78 . 6 -5.Z 1 ~ . 1 :5 . ~ 

MODI! 37to.SO 12 . :s 5.3 13'3 1£24 9 . 2 3.3 210 . 2 76 . , -4., 14. :5 5.4 

nn :ir, .i, o a.' 7 . 1 189Z Z147 ,,4 3.3 1,7 . 7 71. ti -4.3 12.7 5.0 

33RD 3'1. 00 17 . 3 ., . 1 1802 2147 , . 6 3.3 180 . 8 64.5 -3.5 10.6 4.6 

34TH 402 . ,0 17.7 7 .1 1802 2147 '1.8 3.3 163 . ~ 57 . 3 -Z.8 8 . f, 4 . Z 

3 :ST II 41·4. 00 1s.1 7.0 1802 2147 10 . 0 3 . 3 145 . 8 ~0.3 -2 . 2 6 . 8 3.8 

3iTH 425 . 50 18. 4 7.0 1802 Z147 10.2 3.3 127.7 43 . 2 -1. 7 ~ . 2 3 . 4 

l7TM ' 431 . 00 18 . 8 7.0 1802 2147 10.4 3.3 10, . 3 36 . 2 -1 . Z 3.'1 3 . 0 

3STH 446. 50 191 . 1 7 . 0 utoz 2147 10.~ 3.2 c;JO . !5 2,.2 -.8 2 . 7 z . ~ 

l!TH 4'0. 00 19. :! £.9 1802 2147 1 i::i. e 3 . 2 71.4 22.3 - . 5 1 . 8 2. 1 

40Tff 471 . 50 4.4 1. i 43, 523 10.0 3.0 !51 . ' 1,.3 - . 3 1 . 1 1. 6 

CDPC H4.l0 18., 1. (I 2272 270 7 8.2 l . & 47. :5 13.8 - . 3 ·' 1 . 4 

"EZZ 488 . 80 3 . 0 ·' 423 504 7 . 1 1 . l3 213 . ' € .. 7 - . 1 . 4 . 8 

COFG 4~ 1 . ~c: 1'. 7 .:. . .:. 2212 2707 7 . 3 . S 2::i . , ::i. 8 - . l . 3 . 7 

ROOF 506.00 4 . 6 . 1 43, !523 10 . 5 . l '-2 3.8 - .Q . Q . 3 

fOPli :iOf:.80 4 . , 3.7 14~? 7f:7 3.2 4.8 4.6 3.7 - . (I . 0 - . o 



TABLE 7 . SHEAR AHP ftO"EMT OIAGRAftS : OHE SOUTH WACKEF., CHICAGO 
U I MD DI RE CT I OX 1 ~(' CONF!Gl!RATIOH A P.EFEP.EHCE FP.ESSURE 26 . 0 PSF GUST FACTOR 1 . 3 z 

FLOOR HEIGHT X- FORCE '!'-FORCE X-AP.EA Y-AREA X-PRESS 'I'- PRESS X-SHEAR '!'-SHEAR X-"Ol'IEHT Y-"OIUHT Z-"Ol'IEHT 

fT urs KirS SQ rT ~Q f'T f'Sf' l"~f' I( IP'~ KI I" S lOOQ-fT-tc:ll"~ 

G"Hli Q . QO 14 . 8 1, . 6 :3'7' 14,, 3 . 7 13 . 1 4,3 . 8 13~ . Q -JQ . 6 142 . 7 -.8 

MEZZ 17 . 30 14 . 7 22 . 0 39:5£ 1 f>0:5 3 . 7 13.7 47, . 0 11:5 . 4 -28 . 4 134 . 3 -.4 

2HO 34.,0 ' ·' -Z.7 2f.4~ 2147 3 . i -1. 3 464 . 3 ,3 . 4 -26 . 6 126.Z - . 1 
lRD 46.00 9 . 2 -2.6 2492 2147 3 . 7 -1. 2 4:54 . 6 ,6 . 1 -2:5. :s 120 . , . 2 

4TH ~H · 'Q ' . 1 -z . o 24'2 2147 3 . 7 -., 44~ . 4 ,8 . 7 -Z4 . 4 11~ . 1 - ~ 

~TH 69 . t-O 9 . 1 -1. 4 2492 2147 3.6 - . 7 43£ . 3 100 . 7 -23 . 3 110 . 6 . 8 

UH 80.,0 , . 0 - . 8 Z4'Z 2147 3 . 6 - . 4 427 . 2 1 oz. 1 -zz. 1 10:5 . 7 1. Q 

7TH 92 . 0(1 9 . 0 - . 2 2492 2147 3 . £ - . 1 416 . 2 103 . 0 -20 . , 100 . 8 1 . 3 

IT ff 103.:50 8 . , . 4 24,Z 2147 3 . 6 . 2 40, . 2 103 . Z -1, . 7 '6 . 1 1., 

9Tft 11:5 . 0 0 8 . 8 . 9 2492 2147 3 . ::s .4 400 . 3 102 . , - 1 8 . ::s ,1 . 4 1 . 7 

lOTH 126 . :50 8 . 7 1 . 4 24'2 2147 3 . :5 . 6 3,1.~ 102.0 -17.4 86 . 8 1 . , 
1 tTH 138.00 8 . 6 1. 9 2492 2147 3 . ::s ·' 382 . 8 100 . 6 -16 . 2 82 . 4 2 . 2 
12Tff 14,. :50 8.:5 2 . 4 24'2 2147 3 . 4 1 . 1 374 . l ,8 . 8 - 1 ~. 1 76 . Q 2.4 
13TH 1'1 . 00 8 . 4 2 . 8 2492 2147 3 . 4 1 . 3 36:5 . 6 ,6 . 4 -13 . , 73 . 8 2 . 6 
14Tff 172 . :50 8 . 6 3.3 24'2 2147 3 . , 1. 6 3:57 . 2 ,3 . :5 - 12 . 13 ,, _6 z . ., 
UTH 184 . 00 2.2 . 8 607 :523 3 . £ 1 . 6 3 4 s . :5 ,0 . 2 -11 . 8 6:5 . 6 3 .Z 

C:UPCi 18i. 80 ' ·' z. :5 18:5Z 1624 3 . 7 1 . 6 34£ . . 3 8,.4 - 11. :5 64 . 6 3.Z 
16TH 1!:5 . :50 a .. 8 3 . :5 2347 2147 3 . 7 1 . 6 3 3' . :5 86 . , -10.B 61 . 6 3.4 
11Tff 207 . 00 8.:5 3 . 6 2Z3Z 21-4 7 3 . 8 l . 7 330 . 7 83 . 4 _,_8 :57 . 8 3.:1 

18TH 218 . :10 2 . 0 .9 52, :523 3 . 8 1.7 322 . 3 79 . 8 -8 . 8 :54 . 0 3 . 6 
ftOPU 221.3Q ( .. 2 2 . , 1624 1624 3 . 13 1 . 13 ~20 . 3 713 . ' -8 . ti ,3 . 1 3.6 
19TM 230.00 8 . 3 4 . 0 2147 2147 3.9 1.8 314 . 1 76 . 0 -7 . ., :50 . 4 3 . 6 
ZOTH Z41 . 'O 8.:5 4 . 1 Z147 2147 3 . , l . , 30:5 . 7 1Z . 1 -7 . 1 46 . 8 3 . 6 U) 

211T 2:13 . 00 8.7 4 . 3 2147 2147 4 . 1 2.0 297 . 3 67 . , -6 . 3 43 .3 3.6 \.N 

Z2HP 2i4 . ,0 '-2 4 .3 2147 2147 4 . 3 2.0 288 . ~ 63. 7 
_, _, 40 . 0 3 . 6 

2Jlfa " f: 'H . toto , _? 4 . 3 2147 2147 4 . :I 2 . 0 27, . 3 :59 . 4 -4 . 8 36 . 7 3 . 6 
24Tff 287.'0 10.2 4 . 4 2147 2147 4 . 7 2 . 0 26, . 6 :5, . 0 -4 . 2 33 ., 3 . i 
2,TH ~9.9 .Oti 1ts .1 4 . 4 2147 2147 :s.o 2 . 1 2:19 . 4 :50 . 7 -3 . 6 30.~ 3 . 6 
HTM 310.:50 11. 2 4., 2147 2147 , _2 2. 1 248 . 7 46 . 2 -3 . 0 27 . ti 3. :5 
27TM 322 . (10 12.4 4. :5 2147 21:4 7 :5. 8 2 . 1 237 . 6 41 . 7 -2 . ~ 24 . 8 3 . !l 
28TH 333.50 . 3. 0 -' '23 ~23 ~ - 1 1.8 22:1 . 2 37 . Z -z . o zz. 1 3.~ 

fOPQ 33' .J(s S . ! ,., . 1591 1£24 :5. 6 1 . :5 222.2 3£ . 2 - 1 . ., 21. :5 3.' L ... ..J 

2'Tff 34!5 . 00 12 . 2 3 . 3 2002 2147 6 . 1 1.' 213 . 3 33.7 -1. 6 1'. 6 3 . 3 
lbTM J~f. 5ts 12.1 . J . 3 1887 2147 6 . 4 1 . :5 201.1 30 . :5 - 1. 3 17.2 3.0 
31ST 3i8.00 2., .8 442 ~23 6 . :5 1.' 18, . 0 27 . 2 

_ _ , 
1:5.0 Z.8 

MODU 37(: . 60 9 . 1 2 . :I 13'3 1624 6 . 6 1. 6 16£ . l 26 . 4 
_ _ , 

14. 4 Z.7 
Hn 31,.!50 12. 4 3. !5 1802 2147 i., 1 . ~ 177 . 1 23 . 8 -.6 12., 2 . ' 
33RD :!!1. (t{: 13.0 3 . , 1802 2147 7 . 2 l . 7 164 . 6 20 . 4 - . 4 10 . , Z.3 
34Tft '02 . 50 13 . .t 3.7 1802 2147 7 . 5 1 . 7 151 . 7 1£ . 8 - . 2 ' . 1 2. 1 
l5TM 04 . (:(: 13. £! 4.0 1802 2147 7 . 1 1 . 9 136 . 2 13 . 1 -.o 7 . 4 1 . , 

:JUN '25 . 50 H . 2" -4 . :) 11302 214? ? . , ~ - ~ lH . -4 ' . 1 . 1 5 . 9 1 . 7 
l1TN 417 . titi ! " . 7 4.~ 18(:2 2147 8. 1 ' · ' 1 1 (I . l 4 . 8 . z 4 . :5 1.' 
38Tfl 448 . !50 1 ~ . 1 !5 . Q 1802 21H 13 . 4 Z . 3 '' ·' . z .2 3.4 1. 4 

l!lM Uts.t:Q 1' . ~ 5.3 18~2 2147 8 . f: 2 . ~ 80 . 4 -4 . B . 2 2.4 1 . z 
40TH 471 . 50 3.8 .2 43, !l23 13. & . 3 f.4 . ' -10.0 . 1 1., 1 . l 
COP!! H~ . lt< 19 . ~ -~.3 22? 2 2707 8.6 - . (' 61 . 2 -10.2 . l l . '3 l . 0 
"EZZ 488.80 3 . 7 -1 . z 423 :504 8.8 - . 4 41 . 7 -4., -.Q . 6 . 4 
COi!: 4~ ! . ~t: &&.& -1 . ~ & 6:. t & 2701 ~.s - .6 3S . O -3 . 7 - . o . :s . 3 
R90f ,06.00 4 . 7 - . :5 43, ~23 10 . 6 ·' l~.7 3 . 3 - . o . l - . 1 
COPG :5toe . ec: 11. 1 3 . S 14:5? 76? 7 . 6 . 9 1 1 . l 3 . 8 - . o . l -.3 



TABLE ?. SHEAF. ~H~ ~OKENT DIAGRAMS ; ONE SOUTH l1HiC!(Efi:, CHICAGO 
VIHP OIF.ECTIOH 200 COliflGU RATIOH R REFEREHCE PRESSIJRE Zt· . Q PSF GUST fRCTOI!: 1 - 3 2 

FLOOR HEIGHT X-fORCE Y-fORCE X-AREA Y-AltER X-f'RES5 Y-f'fl:ESS X-SHERR Y-SHERft X-"OMENT Y-r10MENT Z-"OMfNT 

FT KIPS KIPS SQ FT SQ FT PSF PSF KIPS KIPS 1000-FT-KIPS 

GRHJ:a 0 - 00 12 . 4 1 :s. 8 :3'7' 149, 3 - 1 10 . 6 615.8 -1:55 . 1 48 . 6 1,Z . 8 -4 _, 

"EZZ 17 . 30 lZ . 8 18 . z 3,:Sf, 160~ 3 . 2 11 . 3 6Q3.4 -171 . Q 4~ . 8 182 . 3 -4-~ 

2HD 34 . 50 8., -7 - :s 2E.4:S· 2147 3 . 4 - 3 . 5 :590 . 6 -18' . l 42 . 7 172 . 0 -4.Z 

3RI> Hi . 00 8.8 -7_, 24'2 2147 3 . :S -3 . 7 :5 81 . 7 -181 . 6 40 . ~ lft:S . 2 -3., 
4TH 5 7.50 8 . :s -7 . 3 24'2 2147 3 . 4 -3 . 4 ~72 . , -173 . 7 38 . :5 1:58 - 6 -3 . 7 

~TH ,,_oo 8 . 2 -f, . f, 24'2 2147 3 . 3 -3 - 1 :Sf,4 - 4 -1 f, f, - 4 36 . :5 1 ~52 . 1 -3 . :s 

UH 80.50 7 . 9 -£ . 0 2492 2147 3 . 2 -2 . 8 :5:56. z -1 :5, - 8 34 . 6 14:~ . 6 -3 . 2 

?TH ,z _oo 7.~ -~ . 3 24'2 2147 3 . <) -2 . ~ :S48.4 - 1 :S3 - 8 32 . 8 13, . 3 -3 . 0 

STH 10 3 . 50 7.2 -4.7 2492 2147 2 . , -2 . 2 :540 . s -148 - :5 3 1 . 1 133 . 0 -2 . 8 

'TH 11:s . 00 7.8 -4 . 4 24'2 2147 3 . 1 -2 . 0 :S33 . f, -143.8 2, _ 4 126 . 8 -2 . f, 

lOTH 126. 50 S.4 -4 . 2 2492 2147 3 . 4 -2 . 0 :525 . 8 -13, . 4 27.8 120 . 7 -2 . 4 

11TH 138.00 8., -4 . 0 24'2 2147 3 . f, -1 . , '1 7 . 5 -13:5 . 2 26. 2 11 4 . 7 -2 . 2 

12TH 149.50 9 . 5 -3 . 9 2492 2147 3.8 -1 . 8 :508 . 5 -131.1 24 . 7 108 . 8 -1 . , 

13TH 161 . 00 1 0 . 1 -3 . 7 24'2 2147 4 . 1 -1 . 7 4,, _o -127 . 3 23 . 2 103. 1 - 1. 6 

14TH 172 . 50 11. 0 -3.6 2492 2147 4 . 4 -1 . 7 488 . 9 -123 . 5 21 . 8 ,7 . 4 -1.3 

15TH 1134 . 00 2 .8 -1. 2 £07 ~23 4 . f, -2 . 2 477 . , -12Q.Q 20 . 4 'i . e -1.0 

COPG 186.80 8 . 6 -4 . 4 18:52 1624 4 . 7 -2 . 7 4 7 :5 . 1 -118.8 20 . 0 ,0. :5 
_ _ , 

16TH 1'' . ,0 11 . 0 _,.ti 2347 2147 4 . 7 -2 . 6 46f. . , -114.4 l, . Q 86 . 4 - . 8 

1 t'TH 2(;7 . 00 10.7 -:s. 3 2232 2147 4 . 8 -2 . 4 4:5:5 . :5 -108.8 1 7. 7 8 1 . 1 -.7 

18TH 218 . 50 2.5 -1 . 2 526 523 4 . 8 -2 . 3 444 8 -103 . 6 16 . s 75 . , - . 6 

KOfiU 221 . 30 7 . 8 -3 . £ 1 £24 1624 4.8 -2 . 2 442 . 3 -102 . 3 16 . 2 74 . 7 -. 6 

1'TH 230 . 00 10.£ -4 . 4 2147 2147 5.Q - 2 . l 434 . 5 _,8 . 7 15 . 3 70 . 8 - . 6 c.o 
2Ca T H 2.U . 50 11. 0 -4.0 2147 2147 :5 . 1 -1 . 9 423 . 9 _,4 . 3 1 4 . 2 6:5 . ' -- :s J::' 

21ST 253 . 00 11. 5 -3 . 6 2147 2147 5 . 4 -1 . 7 412 . , _,Q . 2 1 3. 2 61 . 1 -.4 

22tffs . 2f4 . 5<1 12 . 3 -3.3 2147 2 !47 :5 - 7 -1 . 6 4 Q 1 . 4 -86 . 7 12 . 2 :56 . 4 -.3 

23RO 27i . OO 13. 1 -3 . 2 2147 2147 6 . 1 -1 . 5 3 8' . 1 -83.3 1 l . 2 ~1 - ' - . 1 

24-TN 287. ~(.I 14.0 -3 . 0 2147 2147 ' . :5 - 1 . 4 3 7 :5. 9 -80 . 2 1 0. 2 47.~ . 1 

25TH 2,9.00 H . 8 -2 . 9 2147 214 7 ' ·' -1 . 3 H2 . 0 - 7 7 . 1 ' - 3 43 . 2 . 3 

U.iH 3 its . s ts !5.b -2.? 2!47 2 !47 7 . 3 -1 .3 347 . 2 -74 . 3 8 . :5 3, . 2 . :5 

27TH 322 . OQ 17 . 2 -2.5 2147 2147 8 . Q -1 . 2 :331 . 6 - 7 1 . 6 7 . f, 35 . 3 . 8 

28TH 333 . :5(.1 4 . 1 
_ _ , 

:523 :523 ? . 9 -1 . 7 314 . 4 -6, . 0 6 . 8 3 1 - :5 1 . 2 

COP C 33' . 30 12 . 3 -3.6 15,1 H24 7 . 7 -2 . 2 31¢ . 3 - 68 . 1 6 . f, 30.7 1.3 

2!TH 34:5.00 1' . :5 -4., 2(102 2147 8 . 3 -2 . 2 2,8 . 0 -64 . 6 6 . 0 28 . 0 1 . 3 

30TH 356.50 16. 2. -4.4 18137 2147 l3 . 6 -2.0 2131 . 5 -:s ' . ' 5 . 3 2 4 . 7 1 . 3 

l1 S T ::;Ee . CH• 3 . 6 -1. 0 442 :523 8 . 6 -2 . 0 2 6 :5 . 2 -:5:5 . 6 4.7 2 1 . :5 1 . 2 

"!JP !J 37Q .13Q 11.' -3 . 1 1363 1 t·24 8.7 -1 . , 21& 1 . 4 -54 . 6 4_5 20 . 8 1 . 2 

:!2flt> 31' - ~!' 1£ ... -3.! 1802 2147 9.1 -1 . 6 2 4' . :5 -:n . ::i 4.0 18.6 l . l 

33RP 3, 1 . 0 0 1 7 . 1 -3 . 6 1802 2147 ., . 5 -1 . 7 2 3 3 . 1 -47 . 6 3. :S l~.8 1.Q 

H!H 4(:2 . ~(: 17.? -3.2 1St>2 2147 9 . 9 -1 . ~ 216 . 0 -44 . 0 3 . C' 13.Z 1. 0 

35TH 414 . 00 18 . 8 -2.8 1802 21 4 7 10 . 4 - 1 . 3 l '8 . l -4Q . 8 2 . :s 10.S 1. Q 

:HTH 425 . 5('1 19 . 7 -2 . 4 1S02 2147 10.9 - 1 . 1 179 . 3 -38 . 0 2 . 0 6 . 7 ·' 
37TH 431 . 00 20 .~ -2.0 1802 2147 11 . 4 

__ , 
15 'J - 6 -35 . 6 l . €, £ . 7 ·' 

JQTH HG.St> 21. :s -1. b 19('12 2147 11 - 9 -.? 139 . 0 -33.7 1.2 :s . 0 . 8 

HTH HO . 00 22.4 -1. 2 1802 2147 12.4 - . 5 11 7. 5 - 3 2 . 1 . 13 3.~ .8 

4(tTH 471 . ~(: :s . • -1 . 7 439 :523 12 . 4 -3 . 2 9 :5 - 1 -30 . , . :5 2.3 .7 

COPC 474 . 30 21.3 -15.9 2272 2707 12 . 0 -5 . 'J 13'J . 7 -2, . 3 . 4 2 . l . t 

KEZZ 4SS . St> ~.3 -2 . 6 423 ~04 12.~ -~ - ~ 624 - 1 3 . 4 . l . 9 - . 1 

C!JPC 01 . so 30.i -13 . 3 2272 2707 13 . 5 -4. 'J 5 7 . 1 -10.6 .0 . 8 - . 2 

E:OOF S<:f . <:ti b . 4 - i. 2 439 523 1 4 - b -2.2 26 . :5 2 .'8 - _ Q . 2 -.4 

COPG SQS . !30 20 . 1 3 . , 145? 7fi7 13.13 5 . 1 2 (t. 1 3 . 'J - _Q . 1 - . 5 



TABLE 7 . SHEAR AHD "Q"EHT DIAGRA"S : OHE SOUTH 1'ACKEF., CHICAGO 
WIHD DIRECTION 210 COHF!GURRTIOH A REFEREMCE PRESSURE 26 . 0 PSF GUST FACTOR 1. 32 

FLOOR HE!GHT X-FORCE 'I'- FORCE X-AREA '!'-AREA X-,PRESS Y-FRESS X-SHEAR 'I'- SHEAR X-l'IOl'tEHT Y-110 .. EHT z-r!O .. ENT 

fT KIPS KIPS SQ fT 512 fT PSf PSf KIPS IUPS lQQQ-fT-KlPS 

GRHD Q.QQ 1111 . 7 H.9 3 '.'7., 14CJCJ !5. Q 11.Z 8H· . 8 -3!58 . 4 1Q7 . 3 26 7 . 1 _,,_ Q 

l'IEZZ 17 . 30 1,.:5 1,.:5 3,:56 160:5 4 . , 1 2 . 1 8:57 . 0 -37:5 . 3 100 . ' 2 :5 z. l -8. 4 

ZNP 34 . :50 11. 6 - 10 . 1 2f.4:5 2147 4 . 4 -4 . 7 1337 . , -3,4.8 ,4 . 3 237 . :5 -7 . , 

3RD 4£ . 00 11. 2 -11.1 2492 2147 4. :5 -:5. z 826 . 0 -384 . 6 8,.8 227 . 'J -7.4 

4TH :17 . :JO 11. 4 - 1 0 . :5 24'2 2147 4 . 6 -4 . 'i' fJ 1 4 . 8 -373 . !5 8,.' 21 ~ . , - 7 . 1 

5TH ,,,00 11. £ _,. ' · 2492 2147 4.6 -4 . 6 803.4 -363 . 0 81 . Z ZO'J . Z -6.7 

£TH 80.:50 11. 8 _,_3 24,2 2147 4 . 7 -4.3 7' 1 . 8 -3, 3 . l 7 7 . 1 200 . 0 -6 . 4 

7lH ,2.00 12 . 0 -S . 6 2492 2147 4 . 8 -4.0 7 8 ci . 1 -343., 7 3. 1 1,1.Q -6.0 

8TH 103 . ,0 12 . 2 -8.0 24'2 2147 4 . <J -3.7 H8. 1 -33:5 . 2 £'J . 2 182 . 1 -:5. :5 

9TH 115. 0 (I 13.3 -7.8 2492 2147 :5. 3 -3.6 T :5:5 . ' -327 . 2 6:5. 4 173 . 3 -:5. 1 

lOTH 12, . :50 14.4 -7 . ' 24,2 2147 ' .,, -3.7 742 . 6 -31., . 4 tl.7 U4 . 7 -4 . 6 
11TH 139 . 00 1 ~ . :5 -s.o 2492 2147 6 . 2 -3.7 728 . 3 -311.:5 :58 . Q 1:56 . 3 - 4. 1 

1 ZTH 14,.50 H.£ -13. 1 24<J2 2147 6 . £ -3. 13 712 . 8 -303 . :5 ~'4., 148.0 -3 . , 
1 JTH 1' 1. (z(I 17 . ? -8. 1 2492 2147 ? . 1 -3 . 8 6<J6 . 3 -2,:5 . 4 :5 1 . 1 13' · ' -z., 
14TH 172 . 50 18.7 -8.2 24,2 2147 7 . , -3 . 8 t78 . f. -287 . 3 4 i" . 7 132 . 0 -2 . z 
l~TH 164 . Ct> 4 . 5 -2.5 607 :523 7 . 4 -4 . 7 65' · ' -27, . 1 4 4. :5 124 . 3 -1.4 
COPC 18i . 80 13 . 2 -8 . 8 1852 H24 7 . 1 -~ . 4 6,,.4 -276 . 6 43 . 7 122 . 4 -1.2 
1UN 11)5 . ~ti H •. 5 -11. 7 2347 2147 7 . 0 -5. :5 642 . 3 -267.8 4 1 . 3 116 . 8 - 1. 0 
17TH 207 . 00 15 . , - 11. 7 2232 2147 7. 1 _, . 4 62, . 8 -2~f. . 1 Hl . 3 10, . ~ - . 7 
18TH 218 . 5t> 3 . 8 -2.8 :526 :523 7 . 1 -5 . 4 601' . , -244.4 3:5 . 4 102 . 4 - . :) 

"oou 221 . 30 11. 7 -s . 5 1£24 lf.24 7 . 2 -~ . 2 6!H . 1 -2 4 1 . £ 34.7 100.7 -., 
1 !TH 23i: . {;!!;> !S.? - 1 {> . ? 214? 2147 7.3 -5 . (> 5'H . :5 -233.l JZ.7 ,5 . ~ -.4 U) 

20TH 241.50 1£ . 0 -10 . 2 2147 2147 7 . 4 -4.7 '78 . S -222.4 3 0. l 88.7 -.3 Vl 
21!:T 2~3. (;:(: ib . 5 -9.b 2147 2147 7 . 1 -4.5 :562 . 6 -212.2 27.6 82.2 - . 1 

22HP . 21!4 . ~;;. 17 . 4 _,.4 2 14 ?' 214 ?' !3 . 1 -4 . 4 'H·. 3 -202.f. z, .2 7,.8 .0 
23Rta 27'.t><".' 18 . .. -9.3 2147 2147 6.6 -4.3 526 . , -1')3 . 2 2Z . 'J 6'J. 6 . 3 
2HH 287 . 50 1, . • _,,2 2147 2147 '} . Q -4 . 3 5 1 0 . !5 -183 . , 20 . 7 63 . , . :5 
25TH 2~-~ . (.'(: 2Ci . 4 -9. (I 214? 2147 9 . 5 -4 . 2 4 91 . 0 -174 . 7 18.7 :57.' . 8 
2iTH 31" . :;o 21 . 4 -8.9 2147 214 7 10 . Q -4 . 2 4 70 . 6 -165 . 7 H . 7 52 . 3 1 . 1 
21TH 322 . 00 22 . S -8. 8 2147 2147 10 . 6 - 4. 1 44, . 2 -1 :56 . 7 14 . , 47 . 0 1 . 4 
28TH 333 . 50 5 . {, -2.6 523 523 10.7 -4 . , 4 2f.. 4 -147., 13 . 1 42 . 0 1 . 8 
COPG 33' • . 3(: 1£.' -9.2 1591 1£24 10 . 6 -5.7 420 . S -145.3 lZ.7 40.8 1 . 8 
2~Ht 345 . 00 22 . 5 -11. 5 2002 2147 11 . 3 -5 . 4 403 . 'J -136 . 2 11 . 5 37 . 2 1. 8 
JtsTH 3~" . ~o 22. 3 · -1 O.' 1887 2147 11 . 8 -4 . 9 381 . 4 -124 . 6 10 . 0 32 . 7 1 . 7 
31ST 3~$ . 00 5.3 -2.4 442 523 12.0 -4 . 7 3~5'.1 -114 . 0 8 . f, 28 . , 1.' 
KOt:U ~7(: . {;(;: 1'.' -1.3 13£3 H.24 12 . 2 -4.~ 353 . 8 -111.6 8 . 3 27 . 5 1.' 
32tt0 3?'J . !50 22. a -8 . 9 1802 2147 12 . 7 -4 . 2 337 . 2 -104 . 3 7.3 24 . 5 1. 4 
:nu· 3c; 1 . (:: (:: 23.£! -8 . 2 1802 2147 13.2 -3.8 314 . 4 _,~ . 4 6.2 20 . 7 1 . 3 
HTH 402 . 50 25.0 -7 . 7 1802 2147 13 . 'J -3.i 2'J0 . 6 -87 . 2 5 . 1 17.2 1. 3 
35TH H4 . C:(:: 2£.. 4 -? . ~ 1802 2147 14 . ~ -3.S 26:5 . ' -7, . 5 4 . 2 14.0 1 . 2 
JU!'f 425 . :;;> 27.7 -7 . 5 1802 2147 15.4 -3.5 23' . 3 - 71 . 9 3 . 3 11. 1 1. 2 
J7TH 4J7. (;:(' 2~. 1 -7.4 18(;2 2147 1' . 2 -3 . 4 211. s -64 . 5 2.~ 8.~ 1 . 1 
:HTH 44'3 . ~0 30 . '5 -7 . ~ P302 2147 H.9 -3 . 4 182.4 - 5 7. 1 1.8 6 . 3 1 . 1 
39TH 4£ l'. (;i (; 31. 9 -7.2 18(• 2 2147 17.7 -3 . 3 1 :51.' -4' · ' 1. 2 4 . 3 1 . 0 
40TH Hl.~O 7.7 -2 . 13 H9 ~23 17 . 3 -~ . 3 120 . Q -42 . 7 . 7 2 . 8 1 . Q 
C:Of°'Ci H~ . 3ti 37.8 -ici•.' 2272 270? U . fi -7.3 11 z . 3 -3' . 'J .6 2 . ~ ·' "EZZ 468 . 130 6 . , -3.6 H3 ~Q4 16 . 3 - 7 . 1 7 4 . :5 - z Q . l . l l . 1 .Q 
CO~G 4~ 1 . ~" 37_4 - 1 s . c: 2272 2707 16 . 4 -6 . 7 67 . 6 -1£•. ~ . 1 ·' - . 1 
ROOF ~Qi&. QO 7. f., - l . ., 43, !523 17 . 4 -3.7 30.3 l.!5 - . o . 2 -.!5 
C:Of'G 5<:8. St> 22. Es ... 1Cl7 ?67 1~ - ~ 4 . 5 2 .2 . 6 3.~ - . o . 1 -.:l .:. • ..J 



TABLE 7. SHEAIP. RHO "O"EHT DIRC~ R"S : OtlE SOUTH WRCKEIP.1 CHICAGO 

WIHD D!RECT!OM 220 COHFIGURATIOH A REFERENCE PRESSURE 26.0 PSF GUST FACTOR 1 . 3 2 

FLOOR HEI GHT X-FORCE Y-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR '!'-SHEAR X-P!OPIENT Y-!'IOPIENT Z-!'IOPIENT 

FT t< If' S KIPS SQ fT SQ. fT PSf f'Sf l(If'S KIPS lOQO-FT-KIPS 

GF.Hr.i 0.00 20.!5 13. 2 :n1' 14'' 5 . 1 8 . 8 'H•8. 4 -620.0 187.5 27~ .7 -., 
!'!EZZ 1? . 30 2<'. 0 15 . 4 3,:S6 ao:s :s. 0 ,.6 887 . , -633 . 2 176 . 6 260 . 2 -.2 

Ztl D 34 . ~0 12 . 8 - 1 1. 3 264:5 2147 4., _,. 2 868 . 0 -648 . :S 16:5 . 6 24::1. 1 . l 

lP.I> 4, _00 12 . 1 - 12 . 5 2•l'2 2147 4 . 9 -:s . 8 8 :s :s. 1 -637.3 1 :SS. 2 235. 2 . 4 

4TH :S7 . :so lZ . 3 -12.z 24,Z 2147 4 . , - 5. 1 843.0 -624 . 8 1 :I l. 0 22:5. 4 . 7 

~TH '' . (1(1 
12 . 5 -11.' 24'2 2147 :I. 0 -5.:S 830 . 7 -612.6 143.8 21 :s . 8 1 . 0 

f.TH 80 . !50 12.7 - 1 1 . ' 24'2 2147 ::I.I -:s . 4 818 . Z -600.7 136 . , 206 . 3 1.4 

?TH 92.00 12.9 -11. 2 24'2 2147 :s. 2 -:s . 2 80:S . :5 -:58, . 2 130 . 0 1,7.0 1 . 7 

8TH 103. 50 13 . 0 -10 . , 24'2 2147 ' . 2 - ' . 1 7,2.7 -578 .Q 123.3 187 . 8 2 . 0 

9TH 115. (1(1 13 . S - 10 . 9 2492 2147 :5.' -:s. 1 77, . 6 -::167 . 1 116.7 178 . 7 2 . 3 

lOTH 126.SO 14 . ' -11. 1 24'2 2147 
, _, -:S.2 76:5. 8 -:S:S6 . 2 11 0 . 3 16,., Z.7 

1iTH 1 :!S. (;I,, 15. 5 -11.3 2492 2147 6.2 -5 . 2 7 5 1 . 2 -5 4 5 . 1 103 . , 16 1. 1 3 . 0 

lZTH 14, .. 50 16 . 3 -11. 4 2492 2147 6.6 -5 . 3 735.7 -533.8 'H.7 152.6 3 . 3 

tJHi i' 1 . ti ts 1? . 2 -11.' 2492 2147 6 . 9 -5 . 4 7 1 ~. 4 -~ 2 2 . 4 '1. 7 144.Z 3 . 7 

JHH 172 . !lO 17.4 -1 t. 8 2•n2 214 7 7 . 0 -~ . ~ 702.2 -!510.7 8~ .7 136 . 0 4. 1 

i5Hi ifi 4 . (;: (; 4 . 3 -3.G E,(17 :523 7 . 0 - 7 . J 664.8 -498 . 9 79 . , 1 28 . 1 4.4 

COPC llH . 80 13 . 0 -H.1 18!52 1624 7 . 0 -13 . 7 680 . 5 -4, 5. 1 78 . 5 12 6 . z 4.4 

HHi i ~5 . 5 (; lb . ts -19.5 2347 2147 7 .1 - ' . 1 '67.5 -481 . C> 74.3 120.3 4.5 

17Ttt 207 . 00 ti. 3 -20. 1 2232 2147 7 .3 -'L 4 6!50. '1 -461. 6 68 . , 11 z . 7 4 . ~ 

U;Tti 218 . ~~ 3.9 -4 . 9 52, 523 7.4 -9.4 634 . 6 -4 4 1. 5 63 . 7 1 0:; . 3 4.:5 

rtOP!J 221 . 3 0 12.0 -15.2 1624 1624 7 . 4 _, ... 630 . 7 -436.6 62.4 103.6 4.4 

i 9'TH 23t• . ti<1 1£. ·3 - 19' . Cjl 2147 2147 7.6 _,.3 618 . 7 -4 2 1. 3 58. 7 '8 . l 4 . 3 

20TH 241 . !50 16. 8 -1'. 7 214 7 2147 7.8 _, . 2 602.4 -4 0 1 . 4 54.0 ,1.1 4.3 lD 

21ST 2~3 . (:(: 17 . 3 -19 . 2 2147 2147 s . 1 -S . 9 ~s:; . £ -3 6 1 . 7 ., . 5 84 . 3 4 . Z en 

22tf1) 2~4 . !50 18 . !5 - 18 . 2 2147 2147 13 . ~ -8.5 !561:1 . 3 - .H2.!5 4~ . 2 77 . 6 4 . 3 

23R [' . 2H:.{'Cr 19.7 - 1 7. 5 2147 2147 9 . 2 - s. 1 ~49 . S -344 . 3 41 . l 71.2 4.3 

HTH 287 . SO 20.CJ - 16. 7 2147 2147 9.8 -7.8 ~no . o -326 . 8 37 . 3 6~.0 4 . 4 

~5HI 2~~. {:(: 2~. 1 - 1 5 . 9 2147 2!47 1 (' . 3 -7 . 4 ~ 0 9 . 1 -3 1 (;I . l 33 . £ 5, . 0 4.5 

26TH 31°0 . s 0 23 . 4 - 1 !5 . 1 2147 2147 lQ., -7.0 4137. 0 -2,4.3 3 0. 1 :53 . 3 4.7 

~11H :!22 . (;{: 2~.~ -H.3 2147 2147 1 1 . (: -6.? Ho3.£ -279 . 2 2£.8 47 . B 4 . ., 

2STH 333 . :50 £. l -4.1 :123 ~23 11. i -7 . , 438 . 7 -264., 23.7 42.6 :I . 2 

C:fJH> 13b . 3(;: 18. 3 -14.' 1591 1'24 11 . ~ _, .(I 432 . 7 -26(' . 8 23 . 0 41 . 4 5.2 

2 '1TH 34!5 . QO 23.8 -1,.0 2002 2147 1 1 . ' -8.8 414.4 -246.2 20.8 37.7 ~ . 1 

J(ITH J='iE: . =-:c: 23.4. -16.3 1867 2147 12.4 -8.:; 390 . 5 -2 2 7 . 2 18.0 33. 1 4 . , 

31ST 3iS.OQ 5 . 6 -4.3 442 523 12.~ -8.3 3 6 7 . 1 -208., 1~.!5 28 . 7 "·' 
MOt:U 31t,. St: 17.~ - 13 . 1 13'3 1 624 12 . S - s. 1 3 6 1 . £ -204 . :; l~ . O 27 . 7 4.4 

32H:ii 37,.!SO 23., -li.i 1802 2147 13.3 -7 . 7 3 4 4 . 1 -1,1.4 13.2 24 . 7 4. 1 

:!lP.fo ~~ 1. (;(; 24 . , -1~.6 1802 2147 13 . 8 -7.3 32(' . 2 -174., l l . 1 20.8 3.7 

:HTtt 402 . 50 2~ . l -14 . ' 1802 2147 14 . !5 -7.0 2,5 . 2 -15, . 2 ,.2 17.3 3.4 

35TH 414 . (:(;: r.1 .. -14 . 9 1802 2147 1 :5. 2 -6 . 9 26 9 . 2 -144 . 3 7 . ::1 1 4 . 1 3. 1 
~, . ..::. 

36TH 425 . !5¢ 28.6 -14.' 1802 2147 15 . CJ -€> . ' 2 4 l . 8 -12, . 4 '-' 11. 1 2.7 

3?TH 437 . (;;(> ;:9. 9 -14 . S 1802 2147 16.6 -6.9 213.2 -114.::1 4 . :I 8. :I 2 . 4 

3STH HS .50 31. 2 -14 . 8 1802 2147 17 . 3 -6., 183.3 - '". 7 3.3 6.2 2. 1 

39TH H:C: . C:(: ....... s -14. s 1802 2147 18 . 0 -6 . 9 1 :I z . 1 -84 . 9 2 . 2 4.3 1. 8 
..;,.:;_ . ...: 

40TH -471.SO 7 . 8 -4.5 43' 523 17 . ' -13 . 6 11,. 7 - 7 0. 1 1 . 3 2 . 7 1. ~ 

COF"G 474 . 3<: 38 . 8 -28. <' 2272 2707 17.1 - 1 (;I . 4 1 1 1 . 8 -£5.6 l . l 2 . 4 1.4 

11EZZ 468 . 80 7 . () -5.2 423 ~04 1 f, . !5 -10 . 3 73.0 -37.6 . 4 1 . l ·' 
COF'G 491. :5(1 37.6 -28.2 2272 2707 16 . 5 - 1 O. 4 66. 0 -32.4 . 3 ·' . 4 

ROOF 5~~ . 00 7 . 3 -5.Q 43, 523 l If, . 7 _,.6 28 . 4 -4 . 2 . Q .Z - . 3 

C:OF'-G ::'iC•S. Sv 21. 1 .s 14~7 7f, 7 14.~ 1 . 0 2 l . 1 . S -.o . 1 - . 3 



TABLE? . SHEAR AH~ ~G~E~T C!AG~AMS ~ O~E SOUTH WACKER, CHICAGO 
WIHD OIRECTIO~ 230 CO HFIGURATI OH fi REfEREHCE PRESSURE 2~ . 0 PSF 

FLOOR 

Ci F:Nt> 
"Ell ::trn 

3F.!) 
Hli 
5TH 
t>Tli 
7TH 
E;HI 
~TH 

it-Ht 
11 TH 
i &:TH 
lJTH 
i 4Ttt 
PHH 
(;(Jft(j 

H>HI 
t 7TH 
lSTH 
P!ut•U 
l 1HH 
f:t<TH 
21 !5 T 
f:f:~t· 
2:3"!) 
f:HH 
Z!5T H 
f:&Hi 
l?'HI 
~E!TH 
core 
2~TH 
30TH 
~ 1 !! T 
!10PU 
l~tit• 
33RO 
HH~ 
35TH 
:HTH 
37HI 
3BTH 
:3'TH 
4t>TH 
COPCi 
1n:zz 
COf'G 
RD!H 
core; 

HEIGHT 
F "T 

('. ("; (' 

l 7 . '.3 () 
3 4 ~ (-: 
4 ()fl 

~ . ~ (' 
t . 0 <) 

& - ~ 0 
' . 0 {' 
(; - 5 l' 
1 . 0 0 
2 . 5<.1 

3 . 0 0 
'< .·51:-
9 . !} 0 
( . ~ l' 
I;) _()() 
(! £;(; 

' !5!) 
(' . (• (' 

l ~ £l 
z :St 
3 - 0 !;t 
~ . ~ t-

3f. - 3 () 
45 . (.t(.' 

~~ . ~!) 
~ {! . (: (: 

~· . ;1 
~: . t' 
l . !) 

~ 1:-
4 ;> 
~ . i,) 

7 . 0 e . ,, 
f,• . 0 
i . {' 
4 . v 
~ . (:: 

I . O 
f . C· 

t) i3 . 8 <;t 

X-fiJRCf 
~ ! f·S 

Z.-;) . L 

26-. ~ 
1 7. 3 
H . ~ 
1 b . 7 
H . 8 
1 b . 9 
1 7 . t) 

1?. 1 
1 (' . 2 
17 . 5 
l 7 . ? 
1 7" . ~ 
1 s . 1 
1 E; . (;> 

4 . 3 
1 ~· c. 
H . l 
! 5 . b 

7 .., 
• .. • . f 

.. ! - .:> 

1 5 . ~;· 
i ~. ~ 

I 

1 

~ . ~ 
f.. i 
~· . ., 
? . ~ 

l 3 . 4 
17 . Z 
Ho.~ 

:S . i;. 

:i - ~ 
: b . t: 
1 7 . 2 
1 ;- . f 
1 7 . ~ 
18 . 2 
18 . 5 
18 . 9 
1 ~ . ?. 

.; . B 
2 ~·. 7 

2 -3 . 7 
4 . -

1 1 . 1 

Y-fORCf 
ir: ! f" s 

J . 

7. 
- 1 £. 
- 1 8 . 
- l 7 -
- 1 7. 
- i ·:-- . 
- 1 f. s 
- 1 b . 4 
-u.. 3 
- 16 . ~· 
-H . l 
- 1 b - ,, 
-H . :;. 
- l ~ . i;. 

-4.7 
-1b . b 
- ~ 7 i' 
-~T 4 

- '5. 7 
- 1 c • ( 
- 2 3 . 1 
- ~ ~· 8 
- z Z . 4 
- ~ f•. ~ 
-22 . 2 - ~: ;:· . ~ 

=~~ ~ ~ 
,;. . 

.J. 

- 8 . 
- ~ . 
- . 3 

- . ;1 
- . ' 
- . 4 
- . (' 

- . 0 
- . ~ 
- . i3 
- . B 
- 7 

. l 
- . 4 

. 9 
- . Z 

. 8 
- . 13 

X-AREA 
SE! F1 

3 ~7 
3S'!5 
264 
24, 
249 
24'} 
2.; <;.: ;,~ 

24?; 
2492 

4 
4 
4 
4 

2 4'} 
24~ 

60 
1 B~ 
234 
223 

52,:. 
1624 
214? 

2147 
~- ! .;; ~-

214 
.JI:. 

1 ~' 2<.'(.' 
1813 

44 
1 .?,~ 
1 f;(.: 

l so 
l f;(.: 

1 ~:o 
! Ei (.: 
1 ~·) 
1 8(' 
l 8 9 

43 
227 

42 
2Z7 

43 
I 4~ 

Y- AR EA 
SQ F1 

143 
lt·O 
214 
2 14 
214 
2 14 
.! .l"'t 

214 
214? 

14 
14 
14 
14 
j 4 
14 
'52 

1 ~2 
2 14 
214 

"'-'> 7 ._., ·J 

62 
14 
14 
1 4 
.! 4 
14 
! 4 
14 
! 4 

2 14 
~2 

HZ 
214 
214 
~z 
i ·2 
l4 
14 
14 
14 
14 
14 
14 
14 
:.2 

2 ('i) 
~o 

z ;--o 
~2 
(" f, 

X- PRfSS 
PSF 

.3 

. 7 

. & 

. ~ 

. ' 

. 7 

. 8 

. e 

. 9 

·' . <: 
. 1 
· "-
. 3 
. 2 
. 1 
. <.: 

·' . <: 

·' . 9 
. <:• 
. ! 

~ . 2 

? . 13 
8 (: 
f:! . :'! 
f: . t 
~ . { 
8 . E: 
!3.4 
8 6 
::: s:: 
8 . 8 
S . ~ 
9 - 2 ' . '} 
~' - & 
~· ';! 

1 I) -

it). 3 

~ ~: ~ 

l :;. . 4 
. c 

"' 

Y- PH SS 
P SF 

3.S 
4 - 7 

- 7 9 
- 8 . ~i 

- c: . 3 
-8 . Z 
- 0 - C' 

. ~: 

-

- l 
- 1 !? . €· 
- l (' . ~· 
- I r; . '.\' 
- 1 0 . 9 
- l !;t. 8 
- 1 (;> . ~ 

- 1 .-:• . 4 
- 1 (;> 4 
- I<:• _ 4 
- 1 (;> . 4 
- I<• . 4 
- 1 (;>. 4 
- l ;1. ~ 
- 1 1 . 1 
- I 1 . i;, 
- 11 . 7 
- l 1 . ~ 
- ! ! . 8 
- , 1 7 

.. J. • ~ 

- 11 . j 
- 1 l . ~:. 

- 11 . 2 
- l 1 . ? 
- 1 l . 
- 11. 
- 1 1 . 
- I I . 
- .. 
- ·.;. 

'" I . 
- '.,:l 0 

4 . """ 

X-SHEAR 
KIPS 

6 . :::; 
I. 3 
4 . 8 

i' Q 7 . ~ 
6 9 l . C' 
f, 7 4 . 3 
6:::; 7 . ::; 
~- 4 0 . 7 
623 . 7 
f, !) t• . t· 
,89 . 3 

. "' 4 - .:. 
€· . 4 
8 . 3 
(,t 3 
: • . 9 

483 
66., 
~ 1 . 3 
4 7 7 
H· . 4 
Z! . 4 
() 1£ • . 2 
,(;> _ !) 

!4 . ~ 
~7 . 9 

4 ~· ~ 
3 ~_. ~ . 8 
.~ i;• 4 - 4 
2 8:. - 8 
2~1. 
2 6 7 -
"":-. ... :) . 

23 4 . 
.3 !;r . 2 
1 8. 1 
(,'1 - ~ 

4 . 3 
:!_ • . 7 

8 . B 
~,1 . :.·. 

2 . (.l 

.3 ' z 
4 . 0 

3 . 
Si 
_, -

GIJ$l FfiflOfi'. l . 3 Z 

Y-5HE AR X- MOMEHT Y-MOMEHT Z-MOMENT 
KIPS 1QOO-f1-KIPS 

-S63 . 4 
-IH·' · I 
-8 7 E· . 7 
-t; ~ ., . f. 
-6 4 l . ::; 
-e 2 3 1& 
-606 . 0 

- ! 8 8 "' 
-i' 7 2 . 1 
-( ~:, . €· 
-73, _ 4 
-7z3 z 
- · 7 
-t, 
-6 
-~ 3 
-& . 6 
-t, 3 B :; 

-

-4 7 8 . 
-4 ~~ . 

- ~33 . 
-4 1 l . 
- .3 f. B . 
-3 6 6 . 
-3 i;. {;1 . 

-341 
- .} 1 .;. -

-· '.:, 4 
-2 !3 ~ .:~ 
-2 6 . 
-2 1 . 
-2 7 . 
-1 ~~ . 
-1 <;• 
-i 5 . 
-1 1 -

-

L . 0 

7 . 8 
? - f. 
z . 
3 . 
~:. 

4 . 
'1 . -·. 

. l 
8 - :. 

3 . (' 
€· . 7 
':• . 
9 . 
3 . 

l. 
€· . 
0 . 

~·. o _ 
~ .. 
1 . 
r,! . 7 

' . 6 
.::: . 9 
C>. 4 
~ . ~.:. , .. . ~· 
4 . z 
l . 6 
~· . ::. 
:t .. 3 
3 . 8 
Z . ~ 
l. 6 

. 4 

. .... _, 

. ., 

. 0 
- <) 

2 0 3 . 7 
l "'Q . ~· 
! 77 8 
1 6 'l'. E· 
l & l . ::; 
1'3 . 7 
146 0 
I 3 8 . E· 
131 . 3 
l z 4. 2 
1 1 7 . 3 
11 Q - 7 
I 0 4 . t." 

"H . "I 

'l .' 'H· . 0 
64.6 
13fi . . 3 
74 . '!' 
t.;.' . i;. 
68 . 3 
~ 4 . !5 
-:;, . 6 
!5 4 . 8 
:JC'. z 
4 ~ . 13 
41 . 6 
37 . 6 
33 . 8 
30 . 2 
ze. . s 
21; .. 0 
23 . 6 
2 0 . E· 
17 . 8 
1 7 . 2 
1 :'.t. z 
1z . 13 
1 0 . 6 

8 . E· 
e.. s 
5 . 2 
3 . 8 
z - I.) 
1 . ~ 
1 . 4 

. & 

. !!i 

. 1 

. l 

6. C' 
6. 4 
e. . 7 
(" 

7 . ::; 7_, 
~ . 3 

'3 - €· 
8 . , 
, . 3 
'.::; 
' . f. 

1 C'. 0 
1 0 . 2 
1 0 . 4 
1 t;•. " 
1 0 . ::; 
It;• . :, 
l 0 3 
Ir;: . 1 
1 0 . 0 

' . 13 
' - ~ 
'!' . 2 
8 . , 
I?-. 7 
6 . ::; 
8 . 3 
8 . l 
>::. y 
7.6 
7 . 8 
7 . =
! . 1 
e. . 6 
~ .. ~ 
6 . 0 
~ . ~ 
4 . , 
4 . 4 
3 . ';"i 
3.4 
~· . 8 
Z . 3 
1 . 15 
! . ? 

. ., 
0 . · ... · 
1 

. 0 

U) 
......... 



TABLE 7. SHEAR AHO "onEHT OIAGRAns : OHE SOUT H WACKEF.1 CHICAGO 

WIHD ~l~ECTIOH 240 CO HF ! GU RAT l 0 H A REFERENCE PRESSURE 26 . 0 PSF GUST FACTOR 1. 32 

F LOC!F: HE! GH T X-FDRCE "!'-FORCE X-AP.EP. Y-AIHA X-PRE SS Y-PP.ESS X-SHEAR '!"-SHEAR X-'10 .. EHT Y-"O"ENT Z-"O"EHT 

fT rnrs 1nrs SQ fT SQ f'T r'Sf' PSf r:: Ir S KIPS 1000-f'T-t::If'S 

GRHO 0.00 30.2 3.4 3, .. , 1 4,' 7 . 6 2.2 814 . 7 -10~~ - o 312., 1 ,6 . ~· 7.8 

HEZZ 1?.30 31. 7 ~-? 3,:i6 160~ 8 . 0 3 . 6 784.:> -10:>8 . 4 2,4.6 182.8 8 . 4 

Zrtl> 34 . ,0 21. 2 -1' . 8 Z64~ 2147 8 . 0 _,_2 i' ~2 . 8 -IQ64 . 1 27f:. . 3 16, . 6 ,_o 
3P.C> 4t:. C'ta 20. 2 -21 . 1 24'2 214? 8 . 1 _,_8 ? 3 1. 6 -1044 . 2 264.Z 16 1. 0 , . :> 

4Tff 57.50 1'.' - 20 . 8 24'2 2147 6.0 
_, _ .. 7 11 . 4 -1023 . l 2~2 . 3 1:J2. 7 10 . 0 

~TH ,9. (i(I 1'. 5 -20.~ 2492 2147 7 . 8 _, _6 691.6 -1002.3 240.7 144 . 7 1 0. :!) 

6Ttf 80. :so 1,.2 -20.2 24'2 2147 7 . 7 _, ... fr72 . 0 _,81.8 22,.3 136.8 1 1 . 0 

?TH ,2 . t:o 18 . ' -2(1. 0 24'2 2147 7 . f, _, . 3 6~2 . 8 -961.:i 2 1 8. 1 12, . 2 1 1 . 4 

8Ttf 103.50 18.6 -1'. 7 24'2 · 2147 7 . :s _,_2 633 . , -'"41.:S 2() 7. 2 121 . 8 11.7 

jjti ii 5. tits 19. 1 -t~ . ~ 2492 2147 7 7 _, . 1 f: 1 ~ . 3 -921 . ' 1')6.4 1 l 4 . 6 12 .0 

1 OTtf 12f>.50 1'. s -1,.3 24'2 2147 7 . 'J 
_, _Q 

~H •. 2 _,02.4 186.0 107 . 7 12 . 3 

i 1Hi 13 £:; •. t:t: 2(1. 4 -19.2 202 2147 8 . 2 -8 9 ~76 . ~ -883 . 1 1 7 =· . 7 100 . CJ 12.6 

llTH 14'. !JO 21. 1 -1,.0 2•4'2 2147 e . ~ -8 ~ 5 ~~ .. 1 -1363 . ' 16, . 6 ,4.4 12 . , 

i lTti i~ t. t:ts ~ 1. 1 - 18.~ 2492 2147 8 . 7 -s . s ~ 3:::. . 0 -844 . 9 l :::.~ . 8 88 . ! 1 3 . 1 

lHH 172 . :so 21.' -18.S 24')2 2147 e . 13 -8. 7 513.3 -132£.0 lH•. 2 ez. 1 13.4 

15Hi i 84 . {:(; . ,.. -~.~ €.C:7 ~23 e . 6 - 1 O. 5 4,1 .4 -807.2 136 . 8 76.3 13.7 
J .' 

COf'G 1136 . 80 1 5.4 -n . • 1852 Jt.24 f3 . 3 - 11 . ' 413£. 2 -1301 . 7 134 . 6 75.0 13 .7 

H!N i95 . 5ti 19 . .ii -a.4 2347 2!4? S . 3 -12.3 470 . 7 -782.3 127.7 70 . 8 13.7 

17TH ZO"l . 00 18. a - 2 7 . 1 2232 2!~~ 6 . 4 -12 . 6 4:s1 . 3 -7~5., 1 1 8 . 8 '' ·' 13 . !S 

i &TH ~1'! -~" 4.4 _,., 5~b ..,, .:> 8 .4 - 12." 432 . " -728.S 11 0 . 3 f, 0 . 4 13.3 

ftOPU Z21 . 3 0 13.S -20 . 3 1624 H24 !3 . 3 -12.5 42~ . 2 -722 . 2 1Q13. 3 5, . 2 1~.2 

i ~!H 21e. <:fl · 11'.' -2 ,.4 2147' 2!~7 e. 4 -12.3 414 . 6 -7 0 l.' l 0 2. l ''·' 13.0 U) 

20Tft 241. :so 18.0 -25., 2147 2147 13 . 4 - 12 . 1 3,6.7 -1;75 . !5 ,4 . 2 :so.' 12.6 00 

21U 2~::! . (!ft 18. 2 -25 . 2 2' ! 4? 2147 8 .. 5 - 11 . 7 378 . 7 -6 4'. 6 86.~ 46 . 4 lZ.3 

22u · 264 .!50 u . e -2~.0 2147 214? 13.7 - 11 . 6 360. 4 -624 . 4 7.,. 2 42 . 2 12 . Q 

UP.ti 21'. c:c: 1~.3 -25. 0 2147 2147 9 . 0 -11 . 6 3 4 1. 7 -~,, . 4 72 . 2 38 . l 11.7 

2·HH 287.50 1'. 8 -25.0 214? 214? ' - 2 - 11. 6 322 . 4 -!574.4 6!!1.4 34. :3 1 1 . 5 

~5TH 2~f9.t:o ~(s . 3 -24.9 2H7 2147 9 . 5 - 11. 6 302. f, -54,.:i ,,.0 30 . 7 11 .Z 

26Ttl 310 . !SO 20., -24., 214? 214? , _7 -11.6 262 . 2 -524.5 52. 13 27 . 3 11.Q 

~1TH :!22 . eo 2t>. 1 -24 . ~ 2147 2 !4? 9.6 - 11. f, 26,1. 4 -4''-' 46 . , 24.Z 10 .T 

28Ttf 333.!JO .. , -i.7 523 523 ,.3 -12.s 240 . 7 -474.7 41 . 3 21.3 10., 

COPG 33,.30 14. 1 -22.5 1591 1624 8 . ., -13.8 235.8 -4(,8 . 0 40 . 0 20 .7 10.4 

2,TH 34~.oo 17. 1. -30.? 20Q2 2147 8.~ -14.3 221 . 7 -44~.6 36.Q 18 .7 1 0. 1 

JOlH 35t:. 50 15.! -31.£ t SE:? 214? 8.4 -14.7 204 . ' -414., 3 1 . 1 16 . 2 ' ·~ 
3UT 3i~.QO 3.6 -7.8 ~42 ~23 8 .2 -14., 188 . 7 -:533. 3 Zt'.·. 5 14 . 0 8.8 

MOt>U 37(=. 80 11. 1 . -24. 3 1363 162 4 8 . 1 -14., 18~. 1 -37:>.:5 2~ . 4 13.4 8.6 

3ZHP 37'-~o 14.6 -32. 1 1802 2147 8.1 -15.0 174 . 0 -3 5 1 . z 22 . 2 11., 8. l 

332£1 3, 1. 00 14.' -32.2 1802 2147 8 . 1 -15 . 0 15, . 4 -31'. 1 18 . 4 10.0 7.3 

34TH 402 .!JO 14.5 -32.4 1802 2147 e . 1 - 15. 1 144.8 -286.8 14., 8.2 6. 5 

35TH 414 . 00 14 . 5 -32.7 1 802 2147 s . 1 -1~.2 130.3 -2:54.4 1 1 . 8 6 . 6 ~.8 

3f>TH 425.50 14.~ -32.'l' 18Q2 214? 13 . 1 -15.3 ll:S. 7 -2 21 . 7 '} . 1 :s . 2 5 . 0 

37TH 437.00 14. 5 -33 . 2 1 802 214? 8.0 -15. :5 101. 2 -188.8 &. 7 4 . 0 4 . 3 

38TH 448. :50 14.5 -33.4 1802 2147 S.Q -15 . f, et. 1 -155 . f, 4 . 7 z., 3.6 

39TH 4£.ca. oca 14. :5 -33.7 1802 214 7 S . O -15.7 72.3 -1z2.2 3 . 1 2.0 z., 

40TH 471 .~O 3.7 -f..6 43' ~23 IL~ -1 2 . f, :S7 . " -ee. !5 1 . , 1.2 2 . 2 

COPG 474.30 21. 1 -2£.2 22?2 2707 9.3 -9.7 :i4 . 1 - 81 . 9 1 . 7 1 . 1 z.o 

nuz 488 . 80 3.6 -5 . 6 423 504 8.i -11. 2 32 . , -~5 . 7 . 7 . 4 1. 2 

COPG 4'1.50 18. :5 -36.2 22?2 2707 8.2 -13.4 2, . 3 - ~ 0 . l . :J . 4 1 . 1 

ROOf 5'>6.00 3 . 2 -8.7 43' ,23 7 . 2 - lf.. 6 1 0 . 7 - 1 3. '} . 1 . 1 . 4 

COPG 506 .80 7.6 -5.3 14:57 ?£.? 5.2 -£., ?.6 -5.3 . 0 . 0 .2 



TABLE 7 . SHEAR RND ~fJMEHT DIAGRAMS : OHE SOUTH WACKEfi:, CHICAGO 
li!!HCi L'!!i:ECTlON 2~0 CGNF!GURfiTlON A F.:EFEREt;CE F'RESS L!R E 26 . 0 P SF GUST FACTOR l . 3Z 

FL DOR HE! GH T ~- F C!F: C:E "l'-FOF:C:E X -Af: Ef! 'l'-AP.EP. x-·r RE SS "!'-PRESS X-SHEA~ '!'-SHEAR X-"OPIEHT Y-r!Ol"IEHT Z-"Ol"IEHT 
fT i:: If' s I( l p s S P FT SQ f T P~f I" Sf ft: If'S KIP S l<;•QO-FT-KIPS 

GRHD 0.00 2~ . 2 . e .3 ,7, l 4,' 6 . . 3 ·' ,e,o . 4 -1083 . , 329 . Z l 1 ' . Q 11 . ' 
l'!EZZ ! 7. 3 (; 2? . 2 2 . f:; 3~~6 1 6(1 ~ 6., ! . 8 ~ ~=- . 2 -1 084 . 7 301 . 4 1 o~ . z l z . 1 

ZH:> ~ 4 . ~H> 1 ' . 0 - l 'JI . 4 H·4:5° 2147 7 . 2 - ' . 1 ~Z7 ' - IQ i, T . ~ 2132 . 13 '' · ~ 12 . ::'.I 
:if< L• 4f . (;(.• if:; . 7 -2{'. 9 2492 2147 t . .J -9 . 7 ~OS . , -1068 . 1 270 . 4 8,., 1 3. 1 
4Ttf 5?.50 18 . 6 -20.? 24'}2 2147 7. 5 _, .7 4 ';H?. Z -1Q47 . 2 2,13 . z IH . Z I 3. ~. 

51H f:~ . (;(;i 1 s. ~ -2ts . b 2492 2147 ? . 4 - '!'. 6 4? 1. 6 -1026 . ~ 246 . 3 78 . 7 1 4 . 1 
~rn 130 . 50 lS.4 -20 . 4 24,2 2147 7 . 4 _, ., 4 ' .:: 1 -lQQ' · ' 2 3 4 . i;. 73 . 3 I 4 . '.'.· 
rHi 9 2 . {: (: 1f:; . ::; - ~ {1 _' 24~2 2147 7.3 - ~ .. 4 434 . 7 -98~ . ~ 2 2 3 . 1 &S . 2 1 :i. 0 

SHI 1(} 3 . :; v 1B . 2 - 2 ¢ . 1 24')2 21.P ? . 3 -'Jl . 4 4H- 4 -'H .. 5 . 3 2 l 1 . ~ ~3 . 3 1 5 . 4 
~TH ii 5 . Q (.: 18 . 4 - 2 (.>_ (.: ~4~~ 2147 7 . 4 - ~· . 3 3'l'S 2 -9 4 :i . 2 2 0 0 . 'l' :is . 7 1 :1. 7 

1¢HI 12 6.:;" ls . f) - 1 ;i. 9 2 4'}2 2147 7.5 - ' . 3 :37' · 8 -"2'.5 . 2 l ') ,, . z '4 . 2 16 . 0 
ii TH i:H: .. (.:(.: 1 ~. 1 - 1 Si . f:; ;:4~~ 214 7 ' . ' - ~ . 2 3 6 1 . l -9o:i. 3 1?' . 7 4, . , 1 & . z 
12TH 14, . !50 1 ;i . :; -1, . 6 2 4'} 2 2147 7 .13 -'l' . Z 342 . 0 -1313!5 . fj 1 €· ~ . 4 4!!1 .' H . 4 
i :5T >! ai.t:<., 1 ~.El - t ~· . !: 2492 2147 8 . 0 - ' . 1 322 . j -86:)., 1~9 . 3 42. 1 1 & . f, 

l HH P' 2 50 l '. 6 - l ' . 4 24''2 2 14 7 7 . , - ' . 1 3 0 2 . t -846 . 4 l 4., . 4 38 . ~ IE· . 8 
i 5T H i & 4 . (.: ,, .... 

.. . .J -~ . b 6<.i? ~23 7.:5 -10 . 7 283 . 0 -827 . 0 1 3' . 8 3~ . 1 1 e. . , 
COPC 186. 6;. 1 2 . 7 - 1 ' . 5 18!5 2 lb24 6.13 -12.0 2 713 . ~ -1321 . 4 l 37 . 5 34 . 3 H . , 
i f!H i9~.~t: 1 b. 1 -26 . t 2347 21.4 7 6 . 9 -12 . Z 26~· . 8 -8 0 l . ' l 3 0 . 4 31., 1 e.. s 
171'tt 201 .00 15 . , -26 . 3 2232 2147 7 . 1 . -12 . 2 24,.7 -77~L S l 2 l . 4 2, . Q 1 i;. . ~ 
i E;T Ji ~U: . 5t: 3.7 -b. 4 ~~" :,23 7 . l - 1 2. 2 233.8 -7 4!1 . ~ 1 1 2 . & 26 . Z 1 e.. 3 
!10P!J Z21 . 3•) 11. 3 -1'. ~ U.24 1~24 6 . , - 12. 1 230. 1 -743. 1 l l v . 5 2, . , 1 !\ . 3 
! ~TH 23ti . (.:(: t4.7 -~~ - ~ z 141' 2147 6 . 9 - 11.' 218.8 -7 23 . :i l 0 4 . 1 23.& l&.0 lO zntt Z41. !50 14!5 - ;z' . 1 2147 2147 6 . '3 - 1 l. 7 204 . l -')'" . Q 'H· . Q 21 . Z l '. £, lO 
f:i!iii 253. t:<.• 4.:. --:. i-r . .,:, -~4 . 7 214? 21 4? 6 . 7 - l 1. :i 189 . 6 - &72 . , 88. 1 l 8 . , 1 :'<. 1 
22ttl> 2i4 . :JO 14 . I - 2 :5. l 2147 2147 t) . f, - 1 1. 7 17!5.3 -648 . 3 er,'. ~ lt· . r. l 4 . 1£. 
231(~ 27b. (;(; 14 . (; -2 ~ . 9 2147 £147 6 . ~ - 1 2 . 1 1 6 l . 1 -6 2 3 . 1 73 . 2 1 4 . , 1 4 . 1 
24T!i 28.7. !50 13 . , -26. f.. 2147 2147 f, .!5 -12.4 14 7 . 1 _ ,,7 . 2 t €· . z 1 3 . 1 1 3 . £, 

25Hi 299. 0<1 13 . 7 -27 . 3 2147 214? 6.4 -12.7 133.3 -:570 . & ~9 . 4 l 1 . :i 1 3. 1 
2t.TH 31Ci.51) 1.3 . f, - 2 8 . 1 214? 2147 f, . 3 - 13 . 1 1 Ul . ~ -543.3 5 3 . (• 1 9 . (,• 1 2 . t. 
2?TH 322 . 0t- 1 2 . 1 - 28~ 8 2147 2147 5 . 7 -13 . 4 1 ('6 . 0 -:s 15 . 2 4 €. . 9 S . 7 12 . 0 
28TH 333 . 50 2 . 8 -7 . 4 523 523 5 . 3 - 14 . 1 ,3 . 8 -4 86. 4 41 . 2 7 . €· 1 1 . 4 
COPG 33, .30 7.9 -23 . 9 151)1 1£24 5 . 0 -14 . 7 '1 . 1 -47,.C) 3':1 . S 7 . 3 1 1 . 2 
2CJTH 345 . 00 13 . CJ . - 3 2 ~ f, 2002 2147 4 . 4 -15.2 83 . 2 -4 ?5~. 1 35 . f3 Ii .. I£. 10 . 8 
30TH 3:5, . 50 7 . £ -33.7 1887 2147 4 .0 -15.7 74 . 3 -4 2 2 . 5 3 I) . 7 5 . 7 10.2 
31ST 3i8 . 00 1. 7 -8 . 3 442 523 3.8 -1~ . , H· . 7 -3138 . CJ 2 €· . l 4 . 8 ' ·' MODU 37(>.SO 4 . ~· -2~ . 9 1 363 1624 3 . 6 -15.9 &:i . 0 -380 . & z:i . o 4 . 7 ';I . 3 
32tf P -37'} . ~Q t.. 0 - .H . . 3 1802 2147 '7 '7 v . ·J -U.O ~0 . 2 -.3,4 . 7 2 l . 8 4 . I 8 . ! 
33RI> 391 . 00 5.4 -34.4 1802 2147 3 . 0 -1£.0 54 . 2 -320 . 4 1 7. 9 3 . ~ 7., 
HTH 402 . 50 5 . 0 -34 . 6 1802 2147 2.8 - 16. 1 48 . 8 -28fi . . v 14 . 4 2.'j! 7 . 1 
35TH 414 . 0(1 4 . 7 -34 . b 1BC2 214? 2 . 6 - 1 6 . 1 43 . 8 -251 . 3 11 . 3 2 . 3 6.3 
36TH 425.5:> 4 . 3 -H . 5 1802 214? 2.4 -16 . 1 3' . 1 -2tt. . 8 8 . ~;,. 1 . ' 5 . 5 
3?TH 437 . (.>(I 4 . 0 -34.5 1802 2147 2 . 2 -16 . 1 34 . 7 -182 . 2 6.3 1 . 4 4 . 7 
38TH 4'48.50 3 . 7 -34 . 4 1802 2147 2 . o -H . 0 3 t;• . ? -1 47 . 7 4.4 1 . 1 3 . 8 
39TH 460 . 00 3.4 -34 . 4 1802 214? 1 . 9 - 16 . (• 27 . 0 -11 3. 3 2 . ':' . ( 3 . 0 
40TH 471. !50 I. 2 _, ., 43' ,23 2 . 8 -11 . 4 23.? - ? r. . ., i . e . 4 Z . Z 
COFG 474 . 3(1 l (' . 4 -18 . 9 2272 2707 4.6 - 7. 0 22 . 5 -73 . 0 1 . Et . 4 2.0 
f1EZZ 488 . 80 1 . 7 -4 ., 423 '04 4 . 1 _, .Q l Z . I - , 4 . 1 • I .. 1 . -3 
CDF·G 4~ t. ~Ci 8 .,. -32.3 2272 27"? 3 . S - l ! . 9 1 0. 3 - 4 ';I . :> . 6 . 1 1 . z 
'1:00f ''H' . QC 1 . 3 -f.l . , 43, !!123 2 .. , - l 7 . <? l . i;. - 1 ?' . z . l . <;> . f!. 
COFG 506 . SO . 3 -S . 3 14:57 76? . ... - 1 0. 9 . 3 -8.3 . 0 . C• . 4 



HISLE 7 . SHEAR RHP "O"EHT DIAGRAftS : OHE SOU TH WAr;KER, tHltAGl'J 

¥1H~ ~l~Et T!O~ 2f~ !:C!NF ! GURP.T ! OH A P.EFEf?EHCE PRESSURE 26. 0 P SF GUST FACTOR 1 . 3 2 

FLOC!P. HE!liHT X-FORC:E '!' -FOP.CE X-AREA Y-A£E A X- PRESS Y-PRE SS X- SHEAR '!'-SHEAR X-ftOPIEHT Y-!'IOPIEHT Z-l'IOPIEHT 

fT !OPS KIPS SQ ff SQ fT PSf PSf KIPS I( 1 1' s lQQQ-fT-Klf'S 

GRH~ !) . 00 z~.2 - 3 . ... :3'7' 14, , 6.3 -2 . 2 4 1 8 . , -1173 . 1 33, . 8 47 .8 1,. , 
tt£n 11. 3ts 21 . , -1 .' 39~' 1,0~ 1 . (' -1 . 0 393 . 3 -116, . 7 31' - ~ 40 . 8 16 . 3 

2ttl) H . 50 1, . 0 -22 . 7 264~ 2147 7 . 2 -10.6 Ht~ . 7 -1168 . 2 2,, . 4 34 . 3 17 . 0 

JP.t• H: . ~t! 19. 1 -24 . 4 24'2 214? 7.? - 11. 3 346 . 7 - 114 ~ . 4 286 . 1 30 . 2 17.7 

Ht! !57 . !50 1'. 3 - 2-.4. 0 24'2 214 7 7 . 7 -11.2 327 . €. -1121.1 2 7 .3 . 1 zt .. 3 18 . , 

5TH t.~.Ot> 19.~ -23 . , 202 2147 7.8 - 11. 0 308 . 3 -10,7.1 260 . 3 22.6 1 '. 1 

f.ftt 60.50 1' . 7 - 23 . 3 24CJ2 2147 7. CJ - 1 Q . 8 2138 . 8 -1073.!5 247 .'J l'J . 2 l'J . 8 

n~ 9~. (;<{> 1,., - 22 . 4) 2"4'2 21'4? 8 . 0 - 1 (' . 7 2 6 ~ . 1 - ! 0::5 0 . 2 23~ . 7 1 6. 0 20 . 3 

STtf 103. ,0 20.2 -22 . i 2H2 2147 13 . 1 -10 . , 2 4' . 1 - 1027 . 2 223 . 7 13 . Q 2Q . '} 

~iH it 5 . (;(• 2<- . 2 -21 . 9 24'2 2147 S . 1 - 1 (' . 2 229 . (.1 -1004 . ? 212. 0 10 . 3 2 1. 3 

1Ht4 12i.50 20 ... - 21 . 1 24'2 2147 8 . 2 -'J.8 2Q8 . 7 -~82 . 8 2 00. €, 7 . 8 21 . 7 

i iHi iJ& . tots 2t> . ' -2"!'. 3 249Z 2 14 7 8 . 3 -9 . ~ 188 . 3 -961 . 7 189 . 4 5 . 5 22 . 0 

12Ttf 14'} : !50 20 . 8 -l'J . , 24'2 2147 13 . 3 - ' . 1 167 . 7 -<) 4 1 . 4 178 . , 3 . 4 22 .3 

i JTti ai . tic, z<- . ' -18. 7 24'2 2147 8 . 4 -8.7 147.0 -9 2 1. 9 167 . 8 1 . 6 22.4 

1 .UH 112. 50 2~ . 2 -17 . CJ 202 214 7 8 . 1 -8 . 3 126 . 1 -~Q3 . 2 157 . 3 . 0 22., 

i5Hi i& ... ts ti .. . t. -5 . 5 &ti? 523 7 . 6 - 1 C>. 6 1 (.':'.i . ' -8 85 . 4 14? . C> -1.3 22 . 4 

co,c lSf. . 80 13.0 - 20 . 3 1852 16 24 7 . 0 - 1 2 . ' 1Q1 . 2 -87'J . 8 144 . ' -1 . & 22.4 

1 Uti 1<)5. 5(1 15. {. -27 . ro ~ 34 7 '= 147 6 . 7 - 1 3 . 0 88 . 2 -s ~' -" l 36 . ' - 2 . 4 22 . 3 

1 7Ttt 207.00 14.6 -28 . 7 2 232 21 47 6 . 5 - i 3. 4 7Z . 6 -e 31 . 7 l z 7 . z -3 . 3 21 . ' 

iE!Hi 2i £!. 5tc 3.3 - 7 . ti 5~6 5&: 3 6 . 3 - 1 3 . '4 58 . 0 - 8(13 . 0 1 1 7 . 8 - 4 . 1 21.5 

MDP U 2;n . Jo 10.0 - 2 1. 7 l t·2 4 l f,2 4 6 . 1 -13 . 4 !54. 7 -7'}6. . 0 l I' . f. -4.Z 21 . 4 

! 9TH 23(• . (;(; 12.E. -2S.4 214? 2!47 :5 . , -13.2 44 . 7 -774 . 3 108 . 7 - 4 . 7 Zl.O ...... 

20T tt 241 . 50 12.0 - 2~ . 0 214? 2147 ' · ~ -1~ . 0 3 2 . 1 -74 , .' 100 . 0 - , . 1 20 .4 0 

21ST 2:!3 . c:ci 1 t. 4 - 27 . ~ 21 4 7 2147 :5 . 3 - 12 . 8 2 0 . 1 -7 18 . 0 '1 . 6 -5 . 4 1 '!' . 8 0 

ZZH 264 .!SO 10 . 3 -213 . 0 214? 2147 4 . 13 -13. 0 8 . 7 -lf,'}O . 4 rn . , _, _If, 1.,. 1 

2lU 27, . (:(' 9 . 4 -2S . 7 2147 2147 4 . 4 - 13 .4 -1 . 6 -u,2 . :5 7 ~ .7 -:5 . 6 18.3 

HTH 287 . !5 0 S . 4 -2, . 5 2147 2147 3 . , - 13.13 -11 . 0 - 633 .7 68 . 3 -5 . ~ 17., 

2~TH 2!''. (:(I 7 . 4 -3(1 . 3 2 ! 4 7 214? 3 . :5 - 1 4 . 1 -1, . 4 -604 . 2 6 1 . 1 -:5 . 4 16.6 

ZiTH 310 . ~0 i.~ - :31 . l 2147 2147 3 . 0 -i-.. . , - Zf·. 8 -!573 . ., ,4 . 4 - ' . 1 15 . 7 

2 t'T ti 3~2 . (:(: 3 ., -31 . 9 2147 2147 1 . 6 - 1 4. 8 -33.3 -:542. 8 47.<;I -4 . 8 14 . 7 

ZSf tf 33:3.!50 . S -?. . 2 !.523 !.523 I . 6 - I !5. 7 - 3?' . z -!511 . Q 4 1 . ., -4 . 4 13., 

GM-C- 33' . H• ~ . -26 . 7 15,1 1624 1 . ' -16.4 -38 . 0 -:502.8 4 0 . 5 . - 4 . 2 13.Z 
~. ,J 

27TH 34!5 . 0Q 1 . 7 -3f, . Q 2002 2147 ·' -16. 8 -4 Q . , -4 7 & . 1 3€· . 2 -3 . '} 12 . f, 

JOTH 35,.~o . 3 · - 36 .7 1887 2147 . 2 - 1 7 . 1 -42.3 -4 4 0 . 1 30 . ' -3 . 4 11 . 7 

JUT 3613 .OQ -.z _, . Q 442 !52:!. - .4 - 1 7' . 3 - 4 2 . f, -4Q3 . 3 2 ;: . . 1 -2 . , 10 . 8 

KOfiU 370.80 - 1 . 1 - ZS. 1 1363 1624 - .e -17 . 3 -42.4 -394 . 3 25 . 0 -2.8 10 . , 

3ZHP 37' · '0 -z ., -37 . 4 1802 2147 - 1 . 4 -17 . 4 -41 . 3 -3f,f, . 2 .,, ... -z . , , _8 
L. .z. . t 

3llD 391 . 00 -l .7 -3? . 6 1 802 2147 -2 . 0 -17 . ~ -38 . 8 -328.8 1 7 . 7 -2 . 0 8 . , 

34Tff 402 . !50 -4.4 - 37 . f, 1802 2147 -z ., -17 . , - 3' . 1 -2' 1 . 3 1 4 . 1 -1 . 6 8.0 

35TH 414 . C>O -4 . 8 -37 . ~ 1802 214? -2 . 7 -17 . 4 -30 .7 -2:53. 7 1 1 . 0 -1 . Z 7. l 

3f.TH 42!5 . !50 -!5 . 1 -3 7'. 3 1802 2147 - 2 . 8 -17. 4 - 2!5 . ' -2H· . 2 8 . 3 
_ _ , 

f, . z 
37TH 43? . 00 -5.~ -37 . 2 1802 2147 -3 . 0 -17 . 3 -2 0 . 7 -178 .9 6 . 0 - . 6 5.2 

38TH 448 . 50 -!5 . 8 -3?.9 113Q2 2147 -3 . 2 -17 . 2 -15 . 3 -141 .7 4 . 2 - . 4 4 . 2 

39TH 4'Cl . OO -6 . 2 -36 . 9 1802 214? -3 . 4 -17 . 2 - 9 . 4 -104 . 7 2 . ? - . 3 3.2 

40TH 471. !50 - . 'J -~ . 3 43' !523 - 2 . 1 - 1 0 . l -3 . 3 - f, 7 . 13 1 . 7 - . 2 2 . 2 

COPG 474 . 30 1. 7 -9 . :S 2272 270? .o -3 . ::5 - 2 . 4 - 62 . :s 1.6 - . 2 2 . 0 

"EZZ 488 . eo . 2 -3 . , 423 !504 ·' - 7 . Q - 4 . l -!53 .Q ... - . 1 1 . !5 

COPG .. , 1 . 5 0 1. 2 -30 . 9 2272 2707 . ':'i - 1 l . 4 -4 . 3 - 4' . ::5 . €. - . 1 1 . 4 

ROOF ~06.00 - . ·3 _, . f, 43, !523 - . f, -18 . 3 -5., - 18. f, . l - . Q ... .. 
COPG 508 . 80 -~.2 -9 . 0 14':'i7 ?67 -3 . 6 -11 . 7 -~ . 2 _, . (' . 1 -.o ·' 



TABLE 7 . SHERR AN~ MOMENT CIACRAMS ; ONE SOUTH WACKER, CHICAGO 
¥IHD DIRECTIOH 270 COHfIGURATIOH A REFER EH CE PRESSIJRE 2 6 . 0 PSF GIJST FACTOR 1 . 3 z 

FLOOR HEIGHT X-f'ORCE Y-f'ORCf lt-AREA Y-ARER X-PRESS Y-PRE SS X-SHEAR Y- SHERR x-nO!'tEl'tT y-.n onE ttT z-n o nE ttT 
FT Kl f' 9 Kl PS SQ FT S '1 FT F'SF PSF I( 1 p s KIPS lOOO-FT-KIPS 

G~tf(;o (< . (; (; 25 . £ -3 . 9 3979 149 ~· 6 . 4 -2 . 6 369 . 3 _,,0 . 3 277.8 32 . 2 1 1 . 0 
:tE:Z l7 . 30 28 . 3 -2.~ 3'~6 160, 7 . 2 -1 . , 343 . 7 _,8f. . 4 2t0.7 26 . Q l z . 1 
~Ht< l4 . 5<.t 19.3 -22.5 2£45 2141 7 . 3 - 1 (I , ~ 31~ . 4 _,83 . , 243 . 6 20.3 1 3. 1 
31H> 46 . 00 1' . 4 -24 . 3 24'2 214? ? . 13 -11. 3 2'H . 1 -''61 . 4 232.f, 16. 8 13 , , 
4TN 57.5ti 19 . 3 -23.£ 24%: 2147 7 . 8 - 11. (I 276 . 8 -937 . 1 2 21. 7 1 3.:) 14.7 
'TH 6,.00 1' . 3 -2z .. ' 24,2 2147 7 . 13 -10 . 7 2,7 . 4 _,13 . , 21 1. 1 10 . 4 l :L ~ 
'TH £:(< . 5(:: 19 . 3 - ~ 2 . 1 2492 214? ' . r - 1 (I . 3 2 3 8 . 1 -890 . 6 200 . 7 7.6 16.2 
?TH ,2 . 00 1, . 3 -21 . 4 24"}2 214? ? . 7 -10 . 0 2 113 . 13 -8H~ . ' 1 'JIO . f, , _o 16.' 
(;iii i(;3 . 5 (:: 19.2 -2('. 7 249 2 2147 ' . ' _, _6 1 <;'' . 6 -8 4 7 . 1 180.7 2 . 6 17.6 
'Ttf 11~.oo 1'. 2 -1'-' 24"}2 2147 7 . 7 _, _3 180 . 3 -826 . 4 l 7 1 . 1 . 4 18 . 2 

it>lli i 2 b . 5 (; 19 . 2 -19 . 2 2492 214? ' . ' -6 . 9 161. 1 -806 . ~ l 6 1. 7 - 1 . 6 18.7 
11 TH 13 !3. 0 0 1'. 3 -18 . 5 202 2147 7 . 7 -8 . f, 141 . , -787 . 3 1'2 . ' -3 . 3 1'. z 
i ~TN i~ ~ .·sts 1!•. 3 -1?.? 2492 2141 7 . 8 -8.2 122. 6 -768 . 8 143 . 6 - 4 . ., 1,.6 
13T H ti 1 . 0(1 1'. 3 -17.0 24'2 2147 7 . 13 -7 . , 103 . 3 -7:51 . l 134.8 - f, . 1 1' . ' 
HT ti 11C: . 5'1 19. ~ - u. . 2 2492 2147 7.4 -7 . {, 83.9 -734 . 1 126 . 3 -7 . 2 2 0. 1 
15TH 184 . 00 4.Z -4_, 607' ~23 7.Q _, _3 6, . 4 -7 1 7 . ., 11 8. Q -e . 1 ZO.Z 
C:Clf'G u.:. &ts U . Cs - 1 7 . :5 18~2 t £2: 4 6 . :S -10 . 6 6 1 . 2 -7 1 3 . 1 l 1 6 . 0 -8 . 3 Z0.2 
16Ttf . l'~-~o U.7 -23 . 6 234 7 2147 6 . 3 -11. Q 4,.z _,,:5 .6 1 Q.,. 8 -8 . 7 zo.z 
11TH 2(;7 . (;(.• 13. 7' -24 . (1 2232 2 ! '41 6 . 1 -11 . 2 34 . :) -671 . , 102 . 0 _, _z zo . o 
18TH ZlS . 50 3 . 1 -5. 8 52f, 523 5 . 8 -11 . 2 20 . 13 -6413 . 0 'H . 4 _, _:5 1,_7 · 
HCIDU 22 ! . 3(: S.t' - 1 8 . 1 1£24 1£24 :s . :s - 1 1. 1 17.8 -642' . 1 ,2 . 6 _, _6 1, . 6 
1'TH 23Q.QO 10,, -23 . 8 2147 Z147 :s. 1 - 11. 1 8 . " -624 . Q 13 7' . l _,_7 1,.3 ..... 
2t:TH ~'* i . ~ (; '·' -23.E. 214? 2147 4 . 6 - 11. 0 - 2 . 1 -600.3 80 . 0 _, _7 18.8 0 

ZlST 2' 3 . 00 ,_o -23 . 3 2147 2147 4 . 2 -10 . 13 -12.0 -:57 t . 7 73 . Z _, _ 7 18 . Z ..... 
ie:tH1 . C:t:4 . ~(' 8. 1 -23 . 5 214? 2141 3 . 8 -10 . , - 21 . 0 -:S:S3. 4 66 : 8 _, . :s 1 7 . :s 
Z31tP 276.00 1.3 -23., 2147 2147 3 . 4 - 11. 1 - 2' . 1 -~z' · ' ~9.:S _,_z l 6 . ., 
24TH 2S7.~C• £.4 -24 . 4 214? 214? 3 . 0 -11 . 4 -36 . 4 -:S06 . 0 ~4 . 6 -8 . S 1 :s . ' 
25TH z,., . 00 5 . 5 -24 . 8 2147 2147 2 . 6 - 1 1 . f, -42.8 -4 81 . 7 413 . ' -8 . 4 1 :LO 
2£TH 31<'. 50 4.7 -2:5 . 3 2147 2147 2.2 - 11. 8 -48.3 -4:56 . 8 4 3 . :s -7 . S 14 . 0 
27TH 322 . 00 3. 1 -2:5. 7 2147 2147 1 . :s -12.0 -~3.Q -4 3 1 . 6 313 . 4 -r . 3 13.0 
28TH 333.~'1 .£ -6 . 5 ~23 :S23 1 . 2 -12 . 4 - :5 6 . 1 -40:5 . ' 33 . 6 -6.6 11.9 
corG 33t.3Q 1.., -20 . t 1'' 1 1624 1 . 1 -12 . 7 -:56 . 8 -3,, . 4 .32. 4 -6.5 11. 6 
29'TH 345 . 0'1 ·' -28. (I 2002 2147 .4 - 13 . 1 -:56 . :) -378.8 2' . l -6 . 0 1 1 . 1 
30TH 3:Sf. . !5Q - . ,. -ze . , 1J?.67 Z147 - . 3 -13 . 4 _ ,, . 3 -3,Q . 7 24 . , -~ - ~ 1 0 . 3 
31ST 366.00 - . 4 -7 . 1 442 :523 - . 8 -13 . 6 -:SS . 8 -3 z 1 . , 2 l . 0 - 4 . f. , , 5 
"orrn 37Q . 8Q -1. 7 - 22. 1 13f,3 1624 - 1 . 2 -13 6 -:g _, -314 . 6 z Q . l -4 . 4 7.3 
32ND 379 . 50 -3.0 -29 . 3 180 2 2147 - 1 . 6 -13 ~ 6 -:S6. 8 - 2,2 . 6 17 . 5 -3 . , 8.6 
33RO 3, 1 . 0 Q ·-3 . 8 -2,.3 1802 2147 - z . 1 -13 . 6 - :S3 . 8 -263 . 4 14.3 -3.3 7 . 8 
J4TH 402 . 50 -4 . 6 -29 . 3 1802 2147 -2 . :5 -13 . 7 - :50 . 0 -2 3 4 . 1 11 . 4 -Z.7 6 . , 
3~TH 4I 4. 00 -~.2 -2,.t 1802 2147 -2 - ' -13 . S - 4 :5 . 4 -204 . 13 13 • ., -2.2 f>. 1 
3£TH 425 . 50 -5.8 -29 . 9 1802 2147 -3 . 2 -13 ., -40 . Z -1 7 :5 . 2 6 . 7 -1 . 7 5.3 
37TH 437.iiY -6.4 -3Q . 2 1802 214? -3 . !5 -14 . Q -14 . 5 -145 . 4 4.8 -1. 2 4 . 4 
JBTH 448 . 5(: -7.0 -3(1 . 4 180 2 2 ! 4 7' - 3 . ') -14 . 2 - 2 s . 1 -1 l :5 . 2 3 . 3 -.9 3 . :l 
3,TH 460 . 00 -7.6 -30.7 1802 2147 -4 . 2 -14 . 3 - 2 l. l -13 4 . 8 z . z - . (. ... .., 

c..' 
4oTH 4? i . :s (I -1.4 -4 . 4 439 :523 -3 . 2 -8 . 4 -13 . :5 - :5 4 . 1 1 . 4 -.4 1 . e 
corG 474. 30 -Z.2 -7. f, 2272 2 707 - 1 . Q -2 . 8 - l 2 . 1 - 4., . 7 1 . 3 - . 4 1 . 7 
MEZZ 4S8 . &ti - . 4 -2.7 423 :504 - l . 1 -5 . 3 -10 . 0 - 4 2 . 1 . 6 - . z 1 . z 
co,.. 4, 1. :50 -Z . 3 -Z3 . 6 2272 2 70 7 - 1 . 0 -8 . 7 -'l'.:5 -3, . 4 . :5 - . z 1 . 2 
ROOF' ~o, _ oo -.9 -7.? 43, 523 - 2 . 1 -14 . S -7 . 2 -15.8 . 1 - . 1 . 6 
co,.G 508.80 -6.3 -8.1 I 4:5 7 76 7 -4 . 3 -10.6 -'-· . 3 -8. l . () - . o . 4 



T~BL£ 1 . SHE~R AH~ ~Q~ENT D!AGR~ M S ; O~E SOUTH YAC~ER , CHICAGO 
~IND DI~ECTION 280 CO HFlGORATIOH A REFEREHCE PRESSURE 2~ . 0 PSF 

f~OOR 

GRNt• 
l'tEZZ 

2N[; 
30 
4TH 
l5Ttl 
&!ti 
7Ttf 
ST ti 
.,Tti 

it>Hi 
1 lTtl 
i ~TN 
13TH 
14TH 
ll5TH 
C:OfG 
1 iftl 
i 7Tli 
lSTH 
MOt:U 
1'1H 
2caTH 
21ST 
22MD . 
23RI) 
24TH 
2~TH 
2£TH 
27TH 
2STH 
COPG 
2'1H 
30TH 
31ST 
ftOPU 
32HD 
33RO 
34TH 
35TH 
3£TH 
37TH 
38TH 
3'1H 
40TH 
COPG 
P!EZZ 
COPG 
F.OQF 
COPC 

HEIGHT 
FT 

I) . (: (; 

17 . 30 
J4 . ~~ 
4!.> . 0 0 
~7 . ~t: 
9., . QO 
£:(:. 5t: 
,l . 00 

i (: ~ . 5t: 
115 . 00 
i~~ . 5~ 
13$.00 
H~ : 5ts 
lil .OQ 
i i'Z . ~t' 
184 . 00 
ifH: . £;(; 

1 '!5 . !50 
2t:7 . (:(:: 
21"3.50 
221 . 30 
230 . 00 
241 . 5(: 
2~3 . 0Q 
264 . 50 
27'1.00 
287 . 50 
2,.,_00 
3 ! c- . 5 ca 
322 . 09 
333 . ~0 
336.30 
345 . (1(1 
3~6 . !50 
369.(:(l 
370.60 
37~.50 
3, 1 . 0 0 
402 . :50 
4!~-20 
4.c....1 . ...1Ci 
437 . 00 
HS . 5(1 
46Q.OO 
471. 5(1 
474 . 30 
46S.S(I 
., 1 . 5 ¢ 
~i:E. '!'(I 
~OS.SO 

X-fORCE 
UF"S 

13.7 
14 . i 
~ . G 

'. !5 
~ . 3 ,_o ... -: 
Cl . t 

S. !5 
S . 2 
7. 0 
5 . £; 
4 . i 
3 . 4 
Z.2 
1. (i 

. 2 

. 5 .., 
• •j 

- . 0 
- . 1 
- . 4 
-.7 
-.9 
- . ., 
- . ! 

. 8 
1 . 7 
2 . , 
3 . 4 
4 . l 

. 9 
2 . 1 
1. 8 

. 7 · 

. (: 

- . 1 
-.7 

-1. 2 
-1 . 7 
-2 . 3 
-2 . 8 
-3.4 
-3 . ! 
-4 . ~ _ _ , 
-2.3 

- . 3 
- . 6 
- . 4 

-2.4 

Y-fORCE 
UF"S 

-2 . 2 
-2 . 3 

-17.5 
-1, . 0 
-18 . ~ 
-1s . o 
-17 . ~ 
-17 . 0 
-H . 5 
-15. l3 
- 14. ~ 
- 14 . Q 
- 1 3 . 1 
-12.2 
- 11. l 

- / 6 
- ?: s 

-10 . 8 
-11. 5 

-2 . 8 
-8 . 9 

- 11. 8 
-11. 8 
-11. 8 
-11. 3 
-10.7 
- 1 (I . 1 _,_6 
-! . O 
-8.4 

•-2.2 
- 7 - 1 

-1 (I . 4 
-11. !5 

-3 . 0 _, _3 
-12.? 
-13.2 
-13 . 6 
- i 4 . 1 
-14. 6 
-15.2 
-1 :5 . 7 
-H.2 

-2 . 3 
-3.6 
-1. 3 

- 11. 7 
-4.2 
-:5.2 

X-AREA 
SQ f'T 

3979 
3,,i 
2£'45 
24'2 
24,2 
24,Z 
2492 
24'2 
2492 
24,2 
2492 
202 
241!2 
24'2 
202 

607 
18~2 
2347 
2232 

52i 
1£24 
2147 
2147 
2147 
2147 
2147 
2147 
2147 
2147 
2147 

523 
1~'1 
2(102 
1es1 

442 
1363 
1802 
1802 
1802 
1802 
1802 
1802 
1802 
1802 

43! 
2272 

423 
2272 

43! 
14!57 

Y-AREA 
SQ f'T 

14'9 
160~ 
2147 
2°147 
2147 
2147 
21'4 7 
214 7 
2147 
2147 
2147 
2147 
2147 
2147 
2147 

523 
1 t.24 
2147 
2147 

523 
1 £24 
2147 
2147 
2147 
2147 
2147 
2147 
2147 
2147 
2147 

523 
1624 
2147 
2147 

523 
1624 
2147 
2147 
2147 
2147 
2147 
2147 
2147 
2147 

!523 
2707 

504 
2707 

523 
767 

X-PRESS 
FSF 

3.4 
3 . 7 
~ . ' 
3 . 8 
'l ... 
- . l 

~ · ! .,:, . ..,,; 

3 . 4 
3 . 3 
2 . 13 
2.3 
1 . l'j 
1 . 4 

·' . 4 
3 

. 3 

. 1 
- . (I 
- . 2 
- . 3 
- . 3 
- . 4 
- . 4 
-.o 

.4 

. S 
1 . 2 
1 . 6 

1 . ' 1 . 7 
1 . 3 

·' . 4 
. 1 

- . 1 
- . 4 
- . 7 

- 1 . 0 
-1 . 3 
- 1 . f; 
- 1 . ' -
-2 . 2 
-2.~ 
- 2. 1 
- 1 . Q 
-.7 
-.3 
-.a 

- 1 . 7 

Y-PRESS 
PSF 

- 1 . 5 
-1 . 4 
-8 . 2 
-8 . S 
-s . f; 
-5 . 4 
-S . 2 
-7 . ') 
-? . 7 
-7 . 3 
-6 . 9 
-;.. ~ 

-6 : i 
-5 . 7 
-5 . 3 
-5 . 0 
-4 . 8 
-:5 . 0 
-5 . 3 
-5 . 4 
-~ - ~ 
-5 . :5 
-5 . 5 
-5 . :5 
-5.3 _, _o 
-4 . 7 
-4 . :5 
-4 . 2 
-3 . , 
-4.2 
-4 . 4 
-4.8 
-:5 . 4 
-5. 6 
-5 . 7 
-5.' 
- f, . 1 
-6.3 
-6 . 6 
-6 . 8 
- 7. 1 
-7.3 
-7.5 
-4.4 
- l. 3 
-2 . 6 
-4 . 3 
-s . o 
-f, . 13 

X-SHEAR 
KIPS 

103 . £ 
'JO . 0 
75 . 4 
65 . f, 
~6 . 1 
46 . 13 
37 . S 
2' . 1 
2(1 . £ 
12 . 4 
~ . 3 
-. 5 

-5 . 1 
-S . 4 

- l (' . £ 
- 11. 5 
-11 . 7 
-12 . 3 
-12 . £ 
-12.6 
- 12 . !5 
- 12. 1 
-11.4 
- 1 Q . :5 

-9.6 
_, . !5 

- 1 (' . 2 
- l 1.' 
-14 . 4 
-17.8 
-22 . 0 
-22 . 13 
-2!5 . 0 
- Zf, . 8 
-27 . !5 
-27 . 5 
-27 . 4 
- 2f, . 7 
-2!5. 5 
-23 . 8 
- 21. !5 
-18 . 7 
- 1 :5 . 3 
-11 . 4 

-6 . , 
-6 . 0 
-3 . 7 
-3 . 4 
-2 . S 
-2.4 

GUST FACTOR 1 . 32 

Y-SHEAR x-nonEHT Y-nonEHT z-nonEHT 
KIPS 1000-FT-KlFS 

-536. (' 
_,33.8 
-:531 . 4 _,13 ., 
-4,:5 . 0 
-4 7€. . :5 
-4~8 . 4 
-440 . , 
-423 . , 
-4Q7 . 4 
-3' 1. 6 
-376. 7 
-3&2 . 7 
-34, . 6 
-337 . 4 
-.326 . l 
-323. :5 
-31~ . 7 
-304. 9 
-2')3 . 4 
-290 . 6 
-2 6 1 . 7 
-269 . , 
-2513 . 1 
-246 . 3 
-234 . , 
-224 . 2 
-21 4 . 1 
-204 . !5 -1,:5., 
-187 . 2 
-16, . 0 
-177 ··' 
-167 . :5 
-1 :56 . 0 
-153 . Q 
-143.7 
-130., 
-117 . 8 
-104.2 

- 9C> . 0 
- 7!5 . 4 
-60.2 
-44 . 6 
-28 . 4 
- 26 . 1 
-22 . 5 
- 21 . 2 

-Sl . 4 _,.2 

1 3 :5. s 
126 . , 
11 7 . 4 
1 1 1 . 3 
1 0 :5 . :5 
100 . 0 

94 . 6 
8, . 4 
84 . 4 
7'11 . 7 
7 :5 . 1 
70.6 
&6. 4 
62 . 3 
:SS . 3 
54 . 5 
:53 . f; 
,0 . 13 
47.3 
4 3 . 13 
43 . 0 
40 . :5 
37.4 
34 . 3 
3 1 . 4 
28.7 
26 . 0 
23 . 5 
2 1 . 1 
18.8 
16.6 
1 E-. 1 
14. :5 
12.5 
10 . 6 
10.2 
8.9 
"7 .... 

'." !5 . 9 
4.6 
3 . :5 
2.6 
1 . 8 
1. 2 

. 8 

. 7 

.3 

.3 

. 1 

.0 

1 . 3 
-.4 

- 1 - 8 
-Z.6 
-3 . 3 -3., 
-4 . 4 
-4.8 
-:5 . 1 
-:5 . 3 
-:5 . 4 
-~ . 4 
-:5 . 4 
-5.3 
-:5. 2 
-5 . 1 
-:5 . 0 -4 ., 
-4.8 
-4 . 6 
-4 . 6 
-4. !!! 
- 4.4 
-4.2 
-4. 1 
-4 . 0 -3 . , 
-3 . 8 
-3 . 6 
-3.4 
-3.2 
-3 . 1 
-2 . , 
-2.6 
-Z.3 
-2 . 2 
-z.o 
-1 . 7 
- 1 . 4 
-1. 1 
-.8 
- . f, 
- . 4 
- . 3 
- . z 
- . 1 
- . 1 
- . 1 
- . o 
-.Q 

4 . Z 
4 . 7 
4 . , 
5.2 
:5 . 6 
:5.' 
6 . Z 
6 . , 
6.8 
7. l 
7.3 
7.!!I 
7.7 
7.8 
T., 
7., 
8 . 0 
13.0 
8 . 0 
7., 
T . , 
7.6 
7 . 6 
7 . 4 
7. 1 
t.' 
6 . 6 
6.3 
6. 1 ,_e 
!5 . :5 
, , 4 
:5. l 
:5. 0 
4.7 
4.6 
4.4 
4 . 0 
3.6 
3.Z 
2. e· 
2.4 
z.o 
1. 5 
1 . l 
1.0 

. 8 

.7 

. 4 .., . .., 

...... 
0 
~ 



TABLE 7. SHEAR AHD "O"EHT DIAGRAftS OHE SOUTH WA CKER, CHICAGO 
WIN~ DI~ECTION 2!o COHF I GU RAT ION A REFE£EMCE PRESSURE 2 6 . Q PSF GUST FACTOR 1 . 3Z 

FLOC!i HE! GH T X-FO!CE '!'-FOP.CE X-AP.U '!'-AREA X-PRESS Y-f>RESS X-SHEAR Y-SHEAR X-"Ol'IEH T Y- ftOftEHT Z-ftO"EHT 
fT 1(1,S Kl,S SQ FT SQ n PSF PSF I( IP S KIPS 1000-FT-r.IPS 

Gl'ttP. O . QQ - . l ·' :nr' 14,, - . o . 6 -167 . !5 -476 . 2 12, . 2 -4f, . 3 , . 8 
Mr;:zz ! 7 . H• ~ ... 

!. ' 
3,:56 1 E.0:5 . 6 1 . 2 -167 . 3 -477 . Z 1 2 l . 0 -43 . 4 ~ - 8 

2tH> H . 50 1 : ? . -14 . , 264!5 2147 . 6 
_, _, -16, . 7 -4 7'. 1 11 z. 8 -40 . !5 !1 . 6 

31!£1 H:.flts 1.' -1 :5 . ~ 202 2147 . 6 -7 . 4 -171 . 4 -464.2 107 . 3 -38 . ~ ~.7 

4TH 31 . !50 l. 3 -1, . 2 202 2 1 47 ·' -7 . 1 -173 . 0 -448 . 3 1Q2 . 1 -36 . !5 ~-' 
5TM '~ . (1(1 1. 1 -14 . :5 24'2 2147 . 4 -6 . 7 -174 . 3 -4 3 3 . 1 ,7 . 0 -34 . ::3 6 . 0 
•TH 130.U .8 -13.8 24'2 2147 . 3 - 6 . 4 -17, . 4 -418 . 6 •n . 1 -32 . , 6. 1 
?TH ~~ . {l(s ·' -13.o 2492 2147 · ' - £ . l -176 . 2 -404 . , 87 . 4 -30 . ~ 6. 1 
Sftf 103 . !50 . 3 -12 . 3 202 2147 . 1 -~ . 7 -1H· . 8 -3' 1 . 6 82 . 8 -28 . !5 '. 1 
9TM it~ . (:{& -1.' -11. 1 2•U2 2147 - . 6 -!) . 4 -177 . 1 -37, . ~ 78 . 4 -26 . 4 6 . l 

lOTH 126 . !50 -3 . !5 -11.1 24'2 2147 - 1 . 4 _, . 2 -17~ . !5 -3'7 . 8 ? 4 . 1 -24 . 4 6.0 
1 iTH iH:t . '1ts -:s . :5 -1<' . 4 24'2 2147 -2 . 2 -4 . , -172 . 0 -3:56 . 6 '' ·' -ZZ . 4 :) . ' 
UfH 14' . ":50 -7 . 4 _, . s 24'2 2147 -3 . 0 -4 . 6 -166. !5 -346 . 3 6!1 . , -20 . !5 !5. 7 
13TH 1'1 .Oo 

_,_. 
-9 . 2 202 2147 -3 . 8 -4 . 3 -1 :n . l -336 . ~ 6 1 . ' -18.6 :) . 4 

14TH 172.~0 -10 . 1 -8.i 24'2 2147 -4 . 3 -4 . 0 -14, . 7 -327 . 3 !58 . 1 -16 . 8 :J. 0 
1°5TH 184 . 00 -2.6 -2 . 2 £07 :523 -4.2 -4 . 2 -138 . , -318 . 7 :54 . 4 - 1:) . 2 4.6 
co~c · 18i.80 -1 ., -1. 1 18'2 1624 - 4 . 1 -4 . 4 -136.3 -31 ~ .. , !53.!5 - 14 . ., 4 . 6 
16 H 1'' . 50 -9 . :S -9 . 8 2347 21 .47 -4 . 0 -4 . 6 -128.8 -30, . 4 ::30 . 8 -13 . 6 4.4 
17TH Z07.00 -9.3 -10.3 2232 2147 - 4. 2 -4 . 1j -11,.3 -z,, . t 47 . 3 -12 . 2 4 . 2 
18TH 218. 50 -2.3 -z. ·:s :526 523 -4 . 4 -4 . 8 -110 . 0 -28,.Z 43 . , -10 . , 4.0 
"OPU 221 . 30 -7 . 3 -7.7 1624 1 €·24 -4 . !5 -4 . 9 -107 . 7 -28~ . 7 4 3 . 1 - 10 . f, 4 . 0 
UTH 2Jta. tao -9 . 7 -10 . 0 2147 2'i4 7 -4 . :5 -4.6 -100.4 -279 . Q 40 . 6 -9 . 7 3.8 I-' 
ZOTH Z41. SO -9 . 8 _,. 7 2147 2147 - 4 . ~ -4 . , _,0 . 7 -26, . 0 37 . , -~ . 6 3.!5 C> 
2191 253 . 00 _, _, -9 . 3 2147 2147 -4 . ~ -4 . 3 -80.9 -2,9 . 3 34 . :s -7 . 6 3.3 ~ 

ZZMP · Z64.,0 -8., _, _4 2147 2147 -3 . , -4.4 - 71. 3 -z:H) . Q 31 . !5 -6 . 7 3.0 
2lRD 27,.00 -7 . 3 -9 . 7 2147 2147 -3.4 -4. :s -62.8 -240 . 6 28 . 7 -::I . ' 2 . 7 
Z4TH 287.,0 -6 . 1 

_,_, 2147 2147 -2 . , -4 _g -'~ - " -23Q . , 26 . 0 -~ . 2 z., 
2,TH 29'9. 00 -:s . o - ro . 2 2147 2147 -2 . 3 -4 . 7 -49 . 4 -221 . 0 23 . 4 ,...4 . i Z.3 
2UH 310.,0 -l . 8 -10 . 4 2147 2147 - 1 . 6 -4.8 -44 . 4 -210 . 6 20 . , -4 . 1 2 . 1 
27TH 322. 00 -3.2 -10.7 2147 2147 - l . :5 -:s . o -40 . 6 -200 . 4 18. :s -3.6 1., 
28TH 333.SO - . 7 -2 . 6 :S23 523 -1 . 4 -:s . o -37 . 4 -18, . 7 H . 3 -3.2 1. 7 
~~ l.J.,.z.o -2 . :S -8 . 3 1:S91 1624 - 1 . 6 -:s . 1 -36 . 6 -187.1 1 :s. 8 -3 . 1 1 . 7 
29TH 34~ . oo -3.4 -11. 6 2002 2147 - 1 . 7 -~ . 4 -34.1 -178 . , 14 . 2 -2 . 13 1. f, 
30TH 356.50 -3. 1 · -12. :s 1887 2147 - 1 . ' -:s . 8 -30 . 6 - li7 . 2 12.2 -2 . 4 1.4 
31ST 3i8.00 - . 6 -3 . 2 442 ~23 - 1 . , -6.0 -27 . 5 -154 . 7 10 . 3 -2 . 1 1 . 3 
"ODU 37ta.QO -1., -9 . 8 1363 1£24 - 1 . 4 -6 . 1 -26 . 9 -1:s1 . ::I ' ·' -z . o 1. 3 
32HP 379 . :50 -2 . 4 -13 . 1 1802 2147 -1 . 3 -6 . 1 -2~ . 0 -141 . 7 8 . t -1 . 7 1 . 3 
33RD 391. 00 -2.2 -13.2 1802 2147 - 1 . 2 -6.2 -22 . 6 -126 . 6 7 . 1 -1. :s 1.2 
J4TH • 4Q2 . 50 -2 . 0 -13.3 1802 2147 - l . 1 -6 . 2 -20.5 -115 . 3 ~ . 7 -1. 2 1 . 2 
35TH 4U . ta0 -1.' -13 . 9 1802 2147 - 1 . 0 _,_:s -18.~ -102 . (I 4 . 4 -1 . 0 1 . 3 
36TH 425 . 50 -1. 8 -14 . :s 1802 2147 -1 . 0 _, _8 -16 . 6 -88 . 0 3 . 3 - . 8 1. 2 
J?TH 437.00 -1. 7 -15.1 1802 2147 

_ _ , 
-7 . 0 -14 . 8 -73. :5 2 . 4 - . & 1.2 

38Tft 448 . :50 -1. ~ - 1 :s . 7 1802 2147 -., -7 . 3 - 13. 1 -:58 . ~ 1 . 7 - . ~ 1 . 1 
J!TH 4'(; . 00 -1 . 4 -1,.2 1802 2147 - . 8 -7.6 -11 . 6 -42 . 8 1 . 1 - . 3 1 . l 
40Ttl 471 . ~0 -.6 -z., 43, !523 - 1 . 3 -4 . ., -10 . z -Zf, . 6 . 7 • c. l . 9 
f;Qfr(f H~ . lfl -~ . 2 -5 . 1 2272 2707 -2 . 3 -1 . ' -9 . 6 -24 . 1 . 6 -.z . ., 
"EZZ 488 . 80 - . 7 -1 . Z 423 ,04 - 1 . 6 -Z . 4 -4 . 4 - l., . I . 3 - . l . !· 
COFG 4~ ! . ~t, -1 . 7 -~ - ~ 2272 21t::7 - . ? -3 . ~ -3 . 7 - l 7 . 8 . z - . 1 . 6 
ROOF ,06 . 00 - . 3 -3., 43, ,23 - . 8 -6 . 6 -2 . Q -8 . 4 . 0 - . o . 4 
C:OPG ~(;£; . f;{l - i . '? -4 . 9 14~7 7,7 - l . l -6 . 4 -1 . 7 -4 . ., . 0 - . o . 3 



HIBL£ 7 . SH £Ri F.H~ MOM£HT ~IAGRfi H S OHE SO UTH IH1CKER1 CHICAGO 
~IHO OIRECTIO~ 300 CO HFI GURATIOH A REFERENCE PRESSURE 2f>.O P SF GUST FACTOR 1 . 3 2 

F~OOR tlEIC HT X-FORCE Y-fOR CE X-AREA Y-AREA X-PRESS Y-PRESS X- SHE AR Y-SHEAR x-no"ENT Y-rtOftEHT z-"O"EHT 

Vi u~s li.:! F"S SQ FT SQ FT PSF PSF !UPS r. l p s 1000-Fi-!Clf'S 

f:tHi~ (:: _ (:: (:: -£ . 5 4 . 5 3,79 1499 - 1 . 6 3 . 0 -260 . 7 - ~30 . 6 116. :i -68 . 0 10.6 

l'IEZZ 1? . 3~ -i . 2 6 .2 3'5i 1'05 -.i 3., -274.2 -~3, . 3 U.7 . 3 -i3 . 2 10.2 

2.it• ~4 . 5t~ - , t: -9 . i 6:£45 2147 - . 2 -4 . 3 -212 . 0 -~41 . :i 158 . 0 -:u . 5 '·' 
3~~ 4i . OQ - . f> _,. f, 24'2 21H - . 2 - 4 . 5 - 2 71 . 3 _,32 . 4 1,1 . , -~:5 . 4 ' . 13 

4TM ~7. ~{; - !. 1 _ , . 1 202 2!41 - . 4 -4.2 -210 . s -5ZZ . 8 1 4 :i . 8 -5Z.3 ,_8 
~Ttf n .oo -1. i -8 . ~ Z4'Z 2147 - . i -4 . 0 - 26, . 7 -~513 . 7 13, . 8 -4,.Z ,.8 

£Hi &t>. ~" -2 . (:: -8 . (I 2492 2147 -. 8 -3 . 7 -268 . 2 -5 0 5 . 1 134 . 0 - 4 6. 1 , _7 

7TH ,2 . 00 -2 . :5 -7 . :5 24'2 2147 - 1 . 0 -3 . ' -26 6 ·. 1 -4' 7 . 1 128 . 2 -43 . 0 
' · f, 

SH! 1<: 3 . S<i -3 ." -£ . 9 2492 214 7 - t . 2 -3.2 -263 . 6 -46,.7 t 2 z. 5 -3'-' , . :5 

'TH 11 :5 . OQ -~ . 1 -f, . 4 24'2 2147 -2 . 0 -3.0 -260 . f> -482 . 7 116 . , -36 . , , _ 3 

ioTH i2b . 5(:: -7 . 3 -5 . 9 2492 2147 -2 . 9 -2.6 -2~5 . 5 -416 . 3 1 1 1 . 4 -34.0 '. 1 
1 lTH 138 . 00 _, _ .. _, _ .. 24'2 2147 - 3 . e -2 . 5 -248 . 2 -470 . 4 106 . 0 -31.1 8 . 8 

12TH 149 . ·5(1 - 11." -4 .CJI 202 2147 -4 . 6 -2 . 3 -236 . 6 -464 . , 100 . 6 -28 . 3 8.5 

13TH 1'1 . 00 -13 . 7 -4.4 24,Z 2147 _, _ ~ - 2. 1 -221 . 2 -460 . 0 ,,_3 -Z, . 6 8. 1 

14TH 172 . :S(I -15 . l -l.9 249 2 2147 -6.1 -1 . 8 -213 . 5 -4::1::! . 6 ,0 . 0 -23. l 7 . 6 

1·5TH 184 . 00 -3 . 6 - 1. 4 607 :523 -!5 . , -2. 8 -1,8 . 2 -4!51.7 84.8 -20.7 1 . 1 

COPG 18£ . 80 -1 o . 4 -:S . 7 1852 1624 -:s . 6 -3 . :S -1'H . 6 -4:50 . 2 83 . 6 - 2 0 . 1 7.0 

tiTH 1,5.50 -13.3 -8 . 3 234 7 2147 - :s. 7 -3., -184 . 2 -444 . !5 7, . 7 - 18 . !5 6 . 8 

17TH 207 . 00 -13 . 2 _ , . 1 2232 21"4 7 - :S . 9 -4.2 -170 . , -4 3 6. 1 74 . 6 - 16. ::! 6.6 

18TH 2UL'O -3 . 3 -2.3 :526 !5 23 -6 . 3 -4.3 -1 !57 . 1 -427 . Q 6, . 6 -14 . 6 6 . 4 

MOfiU . 221.30 - 1 o. 4 - 7 . 0 1 624 1624 -6 . 4 -4 . 3 -l:S4 . 4 -424 . 8 68 . 4 - 1 4. 1 6 . 4 

l'TH 230.00 -14 . 0 _, _2 2147 2147 - 6 . !5 -4 . 3 -144 . 0 -417 . 7 64 . 8 - 12 . 13 6 . Z ....... 
26TH 241. 50 - 14 . 2 _ , . 1 214 7 2147 - 6 . 6 - 4 . 2 -130 . 0 -408. 6 60 . 0 - 11. 3 6.0 ~ 
ZlST 2:53.00 - 14 . 1 -8 . 8 2147 2147 -6.6 - 4 . 1 -11:5 . 8 -3'' ·' ,,_4 _,_8 !5 . 8 

22HD . 2,4.50 - 12.7 _, _4 2147 2147 
_, _, -4 . 4 -101 . 7 -3,0.7 ::10 . 8 -8 . 6 :5 . 7 

Z3RP 2n.oo - 11. 3 -10 . 2 2147 2147 - !5 . 3 -4 . 8 - 8 ., . Q -381 . 3 46 . 4 - 7 . !5 !5 . !5 

24TH 287 . ~0 -10 . 0 - 11. 0 2 147 2 147 -4 . 6 -:5. 1 -71 . 7 -371 . 1 4 2 . 1 -6 . :5 5 . 3 

2:STH z,.,. OQ -8 . 6 - 1 1. , 214 7 2 147 - 4 . C) -!!I . !5 -67 . 7 -36Q . 1 37., -!5 . 1 !5. 1 

2'1H 310. 50 -7.3 -12 . 7 2147 2147 -3 . 4 -:S.') - '9 . 1 -348.2 33 . 8 -:s . 0 4 . , 

27TH 322.00 -g.2 -13., 2147 2147 -2 . , -f, . 3 - ~ 1 . 8 -33!!1 . !5 2' - ' -4 . 3 4.6 

28TH 333.~0 -1. 4 -4 . 4 :S23 :S23 -2 . 6 -8 . 4 - 4 :s . 6 -321 . , 2 6. 1 -3 . 8 4.3 

COPG 336 . 30 -3 . 8 - 16 . 3 1:5,1 1£.24 - 2 . 4 -10 . 0 -44 . 2 -317 . 6 2!5 . 2 -3 . 6 4 . 3 

2!TH 345 . ~0 -:s . 1 -22 . 7 2002 2147 -2 . 6 -10 . 6 -40 . 4 -301 . 3 22. :s -3 . 3 4 . Z 

30TH 3~i.:50 -4. 4 · -23.i 1887 2147 -Z.3 - 11. 0 -3:5 . 3 -278 . :5 1, ; 2 -Z . 8 3 . , 

31ST 3'8 . 00 -.CJI -:1. 8 442 :S23 -2 . 0 - 11. 2 -30., -2::14.' 1 6. 1 -2 . 5 3 . 7 

ftotU 370.130 -Z.4 - 16 . 1 1363 1£.2 4 - 1 . 1 - 11. 2 -JQ . O -24, _Q 1 !!I. 4 -2.4 3 . 7 

:!2Hts 379 . ~0 -2 . 6 -23 . ! 1802 2147 - l . 4 - 11 . 1 -27 . 7 -230 . , 13.3 -z. 1 3. :J 

33~P 3, 1 . 0 0 - I.., -Z3 . 8 1802 Zl47 -1.1 - 1 1 . 1 - z ::J . l -zo 7 . 0 1 0." - 1 . 8 3.3 

34TH · 402.:50 -1.' -23.6 1802 2147 
_ _ , 

- 11. 0 -23 . 2 -163 . Z 8.:5 - 1 . :5 3. 1 

3~TH 414 . 00 -1. 7 -24.1 1802 2147 
_ _ , 

- 11. 2 - 21. 6 -1 :5' . ~ 6.6 -1 . 3 2 . , 

l'1H <125.~{l -1. 7 -24.5 1 802 2147 - 1 . 0 - 11. 4 -19 . 9 -1 3 :s . 4 4 . , - 1 . 1 Z . 1 

37TH 437.00 -1. 8 -2~ . o 1802 2147 - 1 . 0 - 11 . 6 -18 . 2 -110 . , 3 . !5 - . 8 Z.4 

l8TH He . ~o -1., -25 . 4 1802 2147 - 1 . t\ - 1 !. ' -16 . 4 -8:5 . , 2.3 - . £i z. 1 

3'TH 460 . 00 -1.' -2~ - ' 1802 2147 - 1 . 1 -12. 1 -14 . ~ -60 . :5 1.:5 - . :5 1. 8 

4 .VTH 471 -~<' - . " -3.5 439 :S23 - 1 . '4 -£.7 -12 . £ . -34 . 6 ·' - . 3 1 . :5 

core 474 . 30 -4.6 -4.0 2272 2707 -2 . 0 -1.' - 1 I . ' - 31 . 0 . 8 - . 3 1. 4 

MU? ~as.et: - . ? -1. 4 423 :S04 - 1 . 6 -2 . 9 -7 . 3 -27 . 0 . 4 - . 1 ·' 
COP~ 01 . ~Q -2.$ -13 . 0 2272 2 707 - , , -4.S -{ .. ~ -2!!1. 6 . 4 - . 1 . 8 ... 
IHIOI= 5t<t: . tctc -3: ~ -4 . ? &~6 523 - 1 . l. _, . 1 - 4 . 1 -12 . 6 . 1 - . o . :5 

core ~OS .S~ -7., 14;7 7i7 -2 . 3 -10 . 3 -3 . 4 -? . , . 0 - . o . 4 



TfiEiLE 7 . SHEAR ~Ntc MOMENT ~I~GRRHS : OHE S OUTH WACKER, CHICAGO 
WIND DIRECTION 310 COHF I GU RAT IOH A RffE1'EHCE PRESSURE 26.0 PSF GUST rACTO" l . 3 z 

FLOOR HEIGHT ~-FORCE V-FORCE X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR X-ftOnEHT Y-ftOftfHT Z-ftOftEHT 
p KIPS KIPS Sfil FT SQ FT PSF PSF r. 1 p s KIPS 1000-FT-KIPS 

G~tit> (: .t:<:: -9. 1 S . 3 3979 14!9 -2 . 3 :5 . £ -384 . 3 -2,7 . l l l 7. 7 _,4 . , '·' ltEZZ 17 . 10 -!J . 1 10 . 0 :n~~ 1 iO!S - 1 . J ~ . 3 -H~ . 2 -30~ . 4 112 . 4 -88 . 3 9.4 
~ti[' 3~ . 5(' -3 . (' -4 . (' 2£45 2147 - 1 . 1 - 1 . ' -3 7 0 . 1 -31 :J . :5 1 07. 1 -e i.' 8 . , 

3R!> 4~.00 -3 . 1 . -'4 . 0 202 2147 - 1 . 2 -1 . ' -367 . 1 -311. 4 103.~ -77.7 8 . 7 
HH ~1 - ~Q -3.1 -3 . 1 24!2 2147 - 1 . :5 - 1 . :5 -364.0 -307 . 4 '' ·' -73 . 3 8 . :5 
5TH 61} . 00 -4.2 -2 . 3 24'J2 2147 - 1 . 7 -1.1 -Ho . 3 -30'4 . 3 ,6 . 4 . -6,. 3 8 . 3 
t.TH £:(•. 5~ -•L 8 -1. 4 24'2 2147 - 1 . ' - . 6 -3 :56 . 1 -302 . 0 ,2 ., -6:5.Z 8 . 0 
7TH 'JZ.00 _,.4 -., 24,2 2147 - 2. 1 - . 2 -3,1 . 3 -300 . i 6,.:5 - '1 . 1 7.7 
STH 103 . :5(1 -5 . ! . 3 24!2 2147 -2 . 4 . 2 -346 . 0 -300 . 1 86.0 -37 . 1 7 . 4 

'TH 11~.oo -8 . 1 . 7 24'J2 2147 -3 . 2 . 3 -340 . 1 -300 . , 82 . 6 -~3.2 7.0 
1 CiTH 126.5(1 -1(1.3 ·' 24'2 2147 - 4 . 1 .4 -332 . 0 -301 . 2 7,. 1 -4, . 3 6.6 
1 lTH 138 . oo -12.6 1. Q 24,Z 2147 _, _1 ·' -3 2 1 . ' -302 . 1 7~.6 -4, . . , 6. 1 
12TH 14~ . ~(I -14 . 8 1 . 1 24,2 2147 -6 . 0 . :5 -30, . 1 -3 0 3 . 1 72.2 ..:41. , :> . :5 
13TH lil . 00 -17. 1 1. 3 24'2 2147 -6 . , . ft -2,4 . 2 -304 . 2 68.7 -;HJ. 4 4., 
1 HH 17 2. :5 (i -18.8 1. 4 24,2 2147 -7 . :5 . 7 -ZT 7 . 1 -30:5. :5 6:5. z -3:>. z 4.3 
l:JTH 184.00 -4.3 - . 1 607 ~23 - 7 . 1 - . 2 -2:58 . 3 -306 . , 61.' -32.1 3.i 
CO PC 18£.80 -11., -1. :s 18:12 1624 -6.4 

_ _ , 
-2:14 . 0 -306 . 8 60.8 -31 . 4 3 . :5 

16TH 1,:5 . ~0 -14.6 -2 . i Z347 2147 -6 . 2 - 1 . 2 -242 . l -JQ:5 . 3 !58 . 1 -z,.z 3.2 
17TH 2t17. 00 -H . 1 -3.2 2232 21"4 7 -6 . 3 - 1 . :s -227 . :S -302 . 7 :54. 6 -26.:S 3. 1 
UHH 216 . :SO -3. :5 -., :5Zi ~23 -t . 7 - 1 . f, -213.4 -z,, . 4 :51. 2 -24.0 3.Q 
HOtaU "221.3(1 -11. 1 -2.8 1624 1624 -6 . 8 -1 . 7 -20' · ' -2,8 . 6 :50. 3 -23 . 4 z., 
l'TH 230 . 00 -14 . i - 4. 1 2147 2147 -t.6 - 1., -1,8 . 8 -2,~ . 7 4 7. 7 -21. 6 Z.8 

~ 
2!'TH 241. ~(a -14 . 6 -4.4 2147 2147 -6 . 8 -2 . 1 -184 . 2 -2' 1. 7 44 . 4 - 1, . 4 Z.8 0 
21ST Z:53.00 -14. :5 -4.i 2147 2147 -t . 7 -2 . 2 -li, . 6 -287 . 2 4 l . 0 -17.4 Z.7 \11 

22tll> . 2,4 . :J(I -13.5 -5.3 2147 2147 -6 . 3 -2 . :5 -1 :5 :5 . 1 -282 . 6 37 . 7 -1 :5. ~ Z.7 
23"P 276.00 -12.:s -6.2 2147 2147 -~ . e -2., -141.f, -Z77.3 34 . !5 -13.8 2 . 7 
24TH 287 . :50 -11.' -1 . 1 2147 2147 -:5 . 4 -J.3 -129 . 1 -271. 1 31. 4 -1z. 1: Z . 6 
Z:STH 2,.,. 00 -10 . i -8.0 2147 2147 -4., -3 . 7 -11 7 . :5 -Zi4 . l 28 . 3 -10. 8 2.6 
2£TH 310 . ~(t _, . 6 -8 ., 2147 2147 -4. :5 -4 . 1 -107 . 0 -2:5£ . 1 25 . 3 _,., 2. :s 
27TH 322.00 -8.:S _, . 8 2147 2147 -4 . 0 -4.:5 _,7 . 3 -247.2 22.4 -8 . 3 2 . :s 
28TH 333. :5(1 -1 . 8 -3.2 :S23 523 -3. :5 -6.l -88.8 -237.:S 1'!' . 6 -7.3 2. :5 
COPG 336 . 30 -4 . 8 -12 . 1 1:s'1 1£24 -3 . 0 -7. :J -87 . 0 -234 . 3 1, . 0 -7.0 2. :J 
29TH 345 . 00 -£.4 -1£ . 4 2002 2147 -3 . 2 -7 . , -82.2 -2.2 2 . 1 17 . 0 -6 . 3 2 . :5 
30TH 356 . :SO -6. :s.· -16.4 1887 2147 -3 . 4 -7.6 -7:S.8 -205 . 8 14. ~ - ~.( 2.6 
31ST 368.0(i -1.' -4.0 442 :S23 -3 . 6 -7.7 -6, . 3 -18, . 4 12 . 2 -4 . :, 2. :s 
"OPU 371;• . so -4 . fJ -12 . :s 1363 1624 -3 . ~ -7.7 -67 . 8 -18:5 . 4 11 . 7 -4.4 z. :s 
32Ht• 37~ . :50 -6 . 2 -1£.7 1802 2147 -3 . 4 -7 . 8 -62., -172 . 8 1 () . z -3.8 Z.4 
33RI> 3, l . 00 -f..O -1'.' 1802 2147 -3 . 3 -7 . , -:56 . 7 -1:56 . 2 8 . 3 -3. 1 Z.4 
:!4TH · 4(' 2 . St: -6. (I -17 . 0 1802 2147 -3 . 3 -1., -:so. 7 -13, . 3 '·' -z . :s 2.3 
35TH 414 . 00 _,. 1 -17.7 1802 2147 -3 . 4 -8.2 -4'4.8 -122.3 5. 1 -1.' 2 . 1 
:!UH <i-25 . 5t: -6.2 -18.3 1802 2147 -3 . 4 -8 . :S -38.7 -104 . 6 3.8 -1. 4 z . o 
37TH ·437 . 00 -f>.3 -1'. 0 1802 2147 -3 . ~ -8 . , - 32 . 5 -86 . 2 2 . .., -1. 0 1 . 8 
:!&TH ~4t!. ~~ -£.+ -1'.? 18(.12 2147 -3 . 6 -~.2 -26 . 2 -67 . 2 1 . 8 -.7 1. ~ 
3,TH 4$Q . QQ -6.~ -20 . 3 180Z 2147 -3 . i _,. ~ - 1 '. Jj -47. 6 l . l - . 4 1. z 
·HH~ 411 -~~ -1. ~ -~.9 43~ :l23 -3 . 4 -~.:I -13 . 3 · -27 . 2 . 7 - . z . ., 
COFG 474 . 30 _, . 1 -4.3 2272 2707 -2 . 7 -1. 6 - 11. 8 -24.4 .6 - . z ·' !'!':::::: ~!!~. ~!: - . f: -!. 2 423 504 -1 . 6 -2 . 5 -5 . 7 -20 . 0 . 3 - . l . 7 
COf'G 4,1.!H -Z . 4 - 1 Q . 1 2Z?'Z 2707 - l . l -3.7 -4 . , -18 . 8 .2 - . 1 ..,, .. 
ROQJ= ~of!& . ~~ - . 4 -l . ~ 4:!~ 523 -.! -6 . 6 -z . :I -8 . 7 .0 - . o . 4 
!;Of"G ~Q$ . !}Q -z . 1 -~ . 3 14!S 7 7H -1 . 4 -€. . ' - z . l -~ . 3 .0 -.o .3 



H:BL£ (. ~~EP.F. A~~ ~Q~E~T ~!A~P.A M! I O~E SOUTH l:lACKEF., CHICAGO 

~INO DI~ECTIOH 320 COtfFI CO RATIOtf A REHREHCE PRESSURE 2 6 . 0 P SF GUST FACTOR 1 . 3 z 

fLOOR ~EIGHT X- FORCE "f-FORC£ X-AREA Y-AREA X-PRESS Y-PRESS X-SHEAR Y-SHEAR X-MO"EIH Y-"O"EIH Z-,,OMHT 

F! )t 1 f's If! ftS S9 FT SQ FT PSF PSF KIPS KIPS 1000-FT-KIPS 

GUfs (;: _ (;(;; -s . 1 s.~ 3979 14'9 - 2 . (I ~ .' -:163. 8 -161.4 7 1 . 3 -176 . 7 1. 0 

!1EZZ 11 .n -4. a 1" . 4 3'!5i lf,0!5 - l . 2 6 . !5 -!57!5 . 7 -16' -' 68.4 -16£. . 7 . 6 

2Hfl :H . ~t> -2.3 -1 .7 2£45 . 2147 
_ _ , - . 8 -~ 7 0 . ' -180.3 6:S.4 -1 :J6 . 8 . 3 

3RP 4i . O~ -z. -4 - 1. 8 Z4'Z Z147 
__ , 

- . 8 _,68.6 -178.7 63.4 -1,0.2 . l 

HH ~7 . ~(; -3. (> -1. 2 2492 2147 - 1 . 2 -.£ -:166 . 2 -176.8 6 1. 3 -143 . 7 . 0 

~Ttl i,.iJfJ -3.f> - . 7 24'2 2147 - 1 . !5 - . 3 -!563. 2 -17 !5 . 6 !5' . 3 -137 . 2 - . 1 

bTH 8(.• . 5(> -4 . 3 - . 1 24,2 2147 - 1 . 1 -.o -:J:J' . 6 -174., :l7 . 3 -130 . 8 -.3 

7TH ,2 . 00 -4 . , - ~ 24'2 Zl47 -z.o . 2 -:5:5!5 . 3 -174 . 8 !5!5. 3 -124.4 - . ~ 

8TH 10 3.~0 -5 . ~ 1. 1 24'2 2147 -2.2 . :l -:5:50. 4 -1 7::J. 3 :53. 3 -118.0 - . 7 

'TH 11 !5.0 0 -7.8 1. 4 2•U2 2147 -3 . 1 . 6 -:54 4 . , -176.4 !5 1. 2 -1 1 1 . i' -1 . 0 

UTH 126 . 5(> - l (> . 2 1 . 5 24,2 2147 - 4 . 1 . 7 -:137 . 0 -177 . 7 4, .z -1 O::J. :l - 1 - 3 

1 ITH 138 . 00 -12 . 6 l. 7 24,Z z 14 7 -:5 . Q .S -:5Zf>. S -17, .2 4 7 . 1 _,, _4 -l.7 

12TH 149 . ~¢ -14 . ? 1 - 8 24'2 2147 -6 . 0 . 8 _, 1 4 . 3 -180 , , 4 :s . 1 _., 3 . 4 -2.Z 

13TH 161.0v -17.3 2.0 24,2 2147 -6 . ., ·' -4,,.3 -182 . 7 43.Q -137 . 6 -2.8 

14TH 172. :so -1'. 3 2. 1 202 2147 -7.7 1.0 -482 .0 -184 . 7 40 . , - 81.' -3.4 

l~TH 184 . 00 -4 . 4 . 1 607 !523 - 7 . z . 1 -462 . 8 -186 .8 313 . 7 - 76 . ' - 4. 1 

COPG 186.80 - 12 . 3 -.9 18'2 1£24 -6 . 6 - . 5 -4:S8. 4 -186. 'J 38 . 2 -7:5 . Z -4 . 2 

16TH 1':5 .!5Q - 1 :5. 0 -1. f, 2347 2147 -6 . 4 -. 7 -4 4 6. 1 -18t· . O 3t· . 6 -71.3 -4.3 

1 ?TH 20 7 . 00 - 1'4 . 6 -1.' 2232 214 7 -6 . 5 
_ _ , -431 . 2 -184 . 5 34. :s - 66 . ·2 -4 . 3 

18TH 21e.!50 -3.7 - . ~ :526 !523 - 7 . (} -1.Q -4H. f.. -182 . 6 32 . 3 -61.3 -4 . 3 

"ODU . 221 . 3 0 -11. 6 -1. 7 1624 1624 -7 . 1 -1 . 1 -412.9 -182 . 1 31.8 -60 . 2 -4. 3 

1'TH 23v .O O -1 :5 . 4 -2.6 2147 2147 - 7 . 2 - 1 . 2 -4 Q 1. 4 -l 13Q. 4 3Q . 3 -!H.F.. -4 . 3 ~ 

2<-T tt .. 241 . , 0 -15.5 -3 . 0 2147 2147 -7 . 2 -1 . 4 -386 . 0 -177 . 8 28 . 2 - ::iz. 1 -4 . 3 0 

21ST 2:53.00 - 1 !5 . 8 -3 . 1 Zl47 2147 -7 . 3 - 1. ~ -370 . 6 -1i'4 . 13 zt . . 2 - 41 . e -4 . 3 C'l 

22ND ~f4 . "' - 16. (I -3 . 6 2147 214 7 -7 . 4 -1 . 7 -354.8 -171 . 7 2 4 . 2 - 4 3 . 6 ' -4.2 

23RP ' 6. 00 - 16 . 2 -4 .3 2147 2147 -7 . !5 -2 . 0 -338 . 8 -168 . 1 22.2 -3, . 6 -4 . Z 

24TH 287. ~(I -16 . 4 -4 . 9 2147 2147 -7 . 6 -2.3 -322 . 7 -163 . 8 Z0.3 - 3:S . & - 4 . 1 

25T H 2,CJ.OQ -H. 6 -:5 . f, 214 7 2147 -7 . 7 -2. f, -306 . 3 -1:58 - ' 18 . 5 -32 . 2 - 4. 1 

26H! 31('. ~(I -1£..S -6 . 3 2147 2147 -7 . 8 -2., -28,.8 -1:53.3 16.7 - z 8 . 7 -4.0 

Z7Tti 322 . QO -16. 7 -7.0 2147' 2147 - 7 . e -3 .2 -273.Q -147.0 1 4 . ' - 2!1 . ~ -3., 

28TH ::!::!::! . ~(I -3.! -2. (I 523 523 - 7 . ~ -3 . 8 -2,6 . 3 -140 . 1 13.3 -22. :5 -3., 

COl'C 33' . 30 -11. :5 
_,_, 1,, 1 16Z4 - 7 . 2 -4 . 2 -2!52 . 4 -138. 1 1 2 . , - 2 1 . 8 -3 . 8 

29TH 34~ _ (:(: -t5.6 -9.2 2"002 2147 -7 . 8 -4.3 -240 . ., -13 1 . 2 1 1 . 7 -1, . 6 -3.7 

30Ttl 3~6 . ~H - 1 i. 4 . _,_1 1B87 2147 - e . 7 -4 . Z -22, . 2 -122 . Q 10 . 3 -16 . ' -3. !5 

J !!:!T 3H: .<.:<;i -4 . 1 -2.2 442 523 -9.3 -4.2 -208.8 -112., 8 . , -14 . 4 -3.Z 

no Pu 370 . !30 -13.0 -6.6 136 3 1624 _,. !5 - 4 . 1 - ZQ4.7 -110.7 8.6 -13 . , -3.2 

J2~f; ~(' ~'.~(I -17. :5 -8.2 t 802 21 47 - 9 .7 -3.8 -1 9 1 . 7 - 1 04 . 1 7.7 - 1 z . 1 -3 . 0 

331H> 3'1 . 00 -18. 0 -7.6 1802 2147 -10 . Q -3.5 -174 . 2 _ ,, . ., t• . :5 -10 . Q -2.7 

J<iTH 4(•2 . :50 -18. 2 -1 . 0 1802 2147 -10.1 -3 . 3 -1:5£ . 2 -88 . 3 5. :5 -8. 1 -z . :5 

35TH 414 . 00 -18.0 -7.3 1802 21 47 -10 . 0 -3.4 -13 8 .0 -131 . 3 4 . , -6 . 4 -z.z 
3btli 425 . 5<: -11. C) -7., 1802 2147 -9 . 9 -3 . :5 -12 0 . 0 -74.0 3 . 6 -4 . , -1 _, 

37TH 43?.00 - 17 . 8 -7.8 1802 2147 -9. 9 -3 .7 -102. 1 -66 . 4 2 .8 -3 . 7 -1. 6 

3STH 44& . 50 - 17 .7 -8. 1 1802 2147 -9.8 -3.8 -84.3 - 58 . 6 2 . 1 -2. f> -1. 4 

HTH 4~::· . 00 - 17 .5 -8.4 1802 2147 - 9 . 7 -3.9 -H . 6 -50.5 l . 4 -1 . 7 - 1 . 1 

•HTH 47 i. sei -4 . 0 -2 . 4 439 523 -9 .0 -4 . 6 - 4 9 . 1 - 4 2 . 1 .9 - 1 . 1 
_ _ , 

COPG ·H 4 . '.30 - 17.2 -14. 3 2272 2707 -7 .6 -5.3 - 4 5 . 1 -H . 7 . 8 -.9 -.8 

HEZ2 H;S .St: -2 . 9 -2 . 1 423 504 -6.S -:s . 4 -28.0 - 2:5 . 4 . 3 - . 4 - . 3 

COPG ·~ 1. '50 - H . 4 -15 . 2 2272 2707 -~ . 4 rs . €. - 2 5 . 1 - 2 2 . f, . 3 -·. 3 - . 2 

ROH 5('~ . (;(: -2.3 -3 . 0 439 523 - :5 . 2 -:s . s -10 . 7 -7.4 . 0 - . 1 . 2 

COPG 5 tJ S . S(• -a . • -4. 4 1457 767 -s.e -5 . 7 -8.4 - 4 . 4 . 0 - . o . 1 



TA8L£ T . SH£A~ AHP ft0ft£"T PIAGRAftS : OH£ SOUTH WACK£~, CHICAGO 
W!H~ ~!RECTIOM llO COHFIGURRT!OH A REFERENCE FF.ESSURE 26 . 0 FSF 

FLC!C!F: 

GRtlD 
HEZZ 

ZHO 
3Rta 
4TH 
5TH 
f.TH 
7TH 
8TH 
!TH 

lOTH 
11TH 
12TH 
13TH 
14TH 
15TH 

· corG 
1£TH 
17TH 
18TH 
ftQl)U 
UTH 
20TH 
2UT 
ZZHD 
23RO 
Z4TH 
25TH 
26TH 
21TH 
28TH 
COPC -nm-- -
31ST 
MOt;U 
32HP 
33U 
34TH 
3~TH 
3UH ,...,,TH jsrri 
:£!.'Tti 
40TH 
C:OF-G 
l'EZZ 
C:Of.'G 
l'IJllf 
C:OPCi 

HE!GHT 
fT 

Q . 00 
1? . 3(1 
34.,0 
4, . (:0 
,7.,0 
69.00 
8Q.,O 
,Z.00 

103.,0 
11~.oo 
1Zf,.,O 
136.00 
14, . :JO 
1' 1 . 00 
172 . !50 
184 . 00 
186.80 
1'~. 50 
Z07 . 00 
216.50 
zz 1 . 30 
23(1. "" 
241 . '0 
253.00 
Z64 .:JO 
27f.OO 
Z87.,0 
29, . 00 
31(•. 50 
322 . 00 
333 . 50 
33, . 30 
3-45 . U 
3~, - ~(I 
3U.OO 
37 (;. £;(1 
:37'}. !lO 
34) 1 . 00 
402 . 50 
414 . 00 
425 . 50 
~37. {:(:: 
Hs .s;i 
4f l' . t'fJ 
471. 50 
H~ . lfl 
4'3!J . so 
~~ 1 . ~(' 
!lQ~ . 00 
~(;£;.Qt< 

~-FORCE 
U,S 

-!3. ~ 
-5.4 
-3. :J 
-3.4 -3 ., 
-4 . 4 
-4.8 
-:L 3 
-:i . 7 
-7.2 
-8.6 

- t 0. t 
-11. 6 
-13. 0 
-14.0 

-3. 3 _,_, 
-12. 4 
-12. 3 
-3.2 

- 10. 1 
-13.8 
-14.Z 
-14. 8 
-1,.3 
-U.8 
-u. z 
-1,.7 
-17.2 
-17. 7 
-4.3 

-13. 2 
-17. 1 
-11.1. 
-4.~ 

-14. 2 
-1'. :3 -1'.' 
-20.3 
-20., 
-20 . 9 
-21. 1 
-21 . 4 
- ~ 1 . 7 
-~.1 

-24. ~ 
-4 . 3 

-22 . a 
-3. fJ 

-14 . 0 

'f-FDRCE 
t:: II" S 

8.8 
1 ('. s 

·' -' 1. z 
1 . s 
Z . 4 
3.0 
3 . 6 
4 . 0 
4.4 
4.8 
' . 1 :5. :5 
,.8 

.8 

. 8 

. 3 
-.4 
- . 2 
- . e 

- 1 . 6 
-2.2 
-2.7 
-3., 
-4. :5 _, _, 
-6.5 
- 7 . !.5 
-8.5 
-2 . 5 
-9.0 

-11 . 8 
-11. 4 

-2 . 7 
-E;. 3 

-10 . 7 
-1'1 . 3 _, .7 
-~. C) 

-1 0 . l 
-1 ti . 2 
-10. 4 
- 1 (:s.' 
-3 . 7 

-2'4 . 1 

-·. 4 -21. 7 
-~ . 1 
-~.3 

>!-AP.EA 
SQ f T 

3,7, 
39:56 
Z64' 
2492 
24,2 
24,2 
Z4'2 
2492 
Z4'2 
2492 
24'2 
2492 
24'2 
2492 
24,Z 
'"? 18,2 

2347 
2232 
~26 

lf.24 
2147 
2147 
2147 
2147 
2147 
2147 
2147 
2147 
2147 

523 
1~C)1 
2002 
1887 

·442 
1 :u,3 
1802 
1802 
1802 
1802 
1802 
1 B<:2 
1802 
1 &<:2 
... ~H ,:;.r ~ 

423 
2272 

43, 
14~7 

'!'-AP.EA 
SQ fT 

14,, 
16(15 
Z147 
2147 
2147 
2147 
2147 
2147 
2147 
2147 
2147 
2147 
2147 
2147 
2147 

:523 . 
1£24 
2147 
Z147 

523 
16Z4 
2147 
2147 
2147 
2147 
2147 
Z147 
2147 
2147 
2147 

523 
1624 
2147 
2147 

!.523 
1624 
2147 
2147 
2147 
2147 
2147 
2147 
214? 
2147 

!.523 
2?~? 

!.51)4 
2?07 

!.523 
767 

X-PF.ESS 
f'Sf 

-2 .2 
- 1 . 4 
- l . 3 
- 1 . 4 
- 1 . f, 
-1. 7 

- l . ' 
- 2 . 1 
-2.3 
-2.9 
-3 . , 
-4 . 1 
-4. f, 
-:5 . 2 
_,. f, 

-:5.4 _, _ .. 
-:5. 3 _, .' _, .O 
-6.2 
-6.4 
-6.6 -6., 
- 7. 1 
-7.3 
- 7 . 6 
-7.8 
-8.0 
-8.3 
-8.2 
-8.3 
-8 . 6 
-1).4 

-10 . 1 
-10.4 
-10 . 7 
-11 . 0 
-11 . 3 
-11 . 4 
-11 . 6 
-11 . 7 
-11 . ' 
-12. 1 
-11 . 7 
-! t:. s 
-1I;•.2 
-1,, . 0 

-13. 7 
-9.6 

"!'-PP.ESS 
PSf 

!.5.8 
6 . 7 

. 3 

. 3 

-' . 8 
l . l 
1 . 4 
1 . 7 
1 . , 
Z . O 

' · ' 2 . 4 
2., 
2 . 7 
t.' 

·' . 1 
-.2 
- . 4 
- . :5 
-.8 

-1. 0 
-1 . 3 
-1. 6 
-2 . 1 
-Z.6 
-3.0 
-3. !.5 
-4.0 
-4 . 8 
-5.6 
-!.5. !.5 
-:5. 3 
-!.5 . 2 
-5. 1 
-!.5.0 
-4.8 
-4 . 5 
-4.6 
-4 . 7 
-4.8 
-4.3 
-4 . 9 
-7 . 0 
- 9 . 1 
-8 . 7 
-s . o 
-!.5 . 8 
-7 . 0 

X-SHEAP. 
r:: IP S 

-6 1 3 . 2 
-604.6 _,,, .2 
-~9~ . 7 
_,,2.2 
-~86 . 3 
-":4 . Q 
-~79 . 2 
_,73 . , 
_, 6 8 . 2 
_,61.Q 
-:5:52.4 
_,42 . 3 
-:530 . 7 
-:517 . 6 
-:503.6 
-:590 . 3 
-4'H• . 4 
-41e . o 
-46~ . 7 
-462 . 6 
-4,2.:5 
-438 . 7 
-4Z4 . :5 
-40, . 7 
-3,4 . 4 
-37! . t 
-36Z . 3 
-345 . 6 
-328 . 4 
-310 . 7 
-30£ . 4 
-2,3 . 2 
-2 7 6 . 1 
-2:58 . 4 
-2:53 . , 
-z:n. 1 
-22(1 . :5 
-200 . 6 
-180 . 3 
-l 5CJ . 7 
-136 . ~ 
-117 . 7 
-9£ . 3 
-74 . 6 
-69.4 
- 44 . , 
-40.6 
-17 . 13 
-14 . 0 

GUST FACTOR l . JZ 

r-SHEAP. x-"O"EHT Y-ftOftfHT Z-ftOftEHT 
~IPS 1000-fT-KIPS 

-179.7 
-17,.:5 
-1,0.2 
-190 . 8 
-1,1.4 
-1,? . ~ 

-1,4.3 
-196 . 7 
-I'J, . 7 
-203 . 3 
-207 . 4 
-211. 8 
-2H· . !.5 
-22 1 . 6 
-227 . l 
·-2 32 ., 
-233 . 7 
-234 . :5 
-234 . 13 
-234 . 4 
-234 . Z 
-233 . 4 
-231.8 
-zz,.:s 
-ZZ6 . 8 
-ZZJ . J 
-218 . e 
-213 . 3 
-20~· . 8 
-1,, . 2 
-1,0 . 7 
-188 . 2 
-17,.2 
-167 . 4 
-1 !5!1 . ' 
-1 :53 . 2 
-144 . 13 
- 134 . 2 
-123 . '1 
-114 . 2 
-H4. 3 
-94 . 2 
-134 . i) 
-73.~ 
-62., 
-~9.2 
-34.!.5 
- 3 0. 1 
-8.4 
-:L 3 

613 . 7 
8:5 . 7 
l!IZ . ' 
80 . 3 
7 8 . 1 
7:5., ......... c <J . c 

7 1 . :5 
t, . z 
66 ., 
64., 
6 2 . 1 
,, . 6 
:s 7 . 1 
!54 . ' 
~ 1 . , 
!51 . 2 
49 . 2 
4(· . !5 
43 . 8 
4 3 . 1 
41 . 1 
38 . 4 
3:5 . 8 
33 . 2 
30.6 
213 . Q 
z~ . :s 
23. 1 
20 . 8 
1 8 . !5 
18.0 
H.4 
14 . 4 
12.t 
1 z . 1 
19 . 13 

9 . 2 
7 . 7 
6 .4 
5 . 1 
4 . 0 
3. Q 

' . 1 
1 . 3 
1 . 1 

.4 

. 3 

. 0 

. 0 

-1,~ . l 
-18:5. :5 
-1r~.z 
-168 . J 
-161., 
-1:s4 . 7 
-t4lLO 
-141 . 3 
-134.6 
-128. 1 
-lZl.6 
-11 :5 . 2 
-1·08., 
-lOZ . 7 
_,6 . 7 
_,0 . 8 
-8,.4 
- 85 . 1 
-7,.:S 
- 7 4 . 1 
-72 . 8 
-68 . 8 
-63.7 
-:SS. 7 _,3. , 
-4,.3 
-4 4 . , 
-40 . 6 
- 3€- . !5 
-32.7 
-2, . 0 
- 2 8 . 1 
- 2!5 . !5 
-22 . 2 
- 1 ' . z 
- 1 8 . , 
-H . 3 
-13.7 
- 11. 2 

_, . 1 
-7 . 1 
-~.4 
-3 . , . 
-Z.7 
-1. 7 
-1., 
-.7 
-.:s 
-.1 
- . l 

-7 . ., 
-7 . ., 
-8. l 
-8.Z 
-8 . z 
-8.3 
-~ . 4 
-8 . 6 
-8. 13 _,_ o _,_3 _, _, 

-1 0 . 0 
-10 . 3 
-10 . 7 
- 11 . 1 
-11.2 
- 11. z 
-11 . 1 
-10 . , 
-10 . , 
-10 . 7 
-10.~ 
-10.z 
_, . 8 _,_, _,_z 
-8 ., 
-8.7 
-8.4 
-8.Z 
-8. 1 
-7 . 7 
-7 . Z 
-6. 6 
-6 . :5 
-6.0 _, .. 
-4.8 
-4 . 1 
-3.5 
-3.0 
-2.4 
-1.' 
-1. 3 
-1 . z 
-.4 
-.z 

.3 

. z 

...... 
0 
......... 



TABL ET . SHE R ~ RHO ~onEHT P IAGR A"S : OHE S OUTH .iAl;f::ftf:, t ti It RG 0 

¥IN~ D1RECT1 0~ 34 ~ CO~F!GllF.:~ Tl O H A REFERENCE PRESSURE 26 . 0 PSF GUST FACTOR 1 . 3 2 

FLOC!F: HE !GHT :if -FOP.CE '!' - FOP. CE >'.-AP.EA Y-A £EA X-F'P.ESS Y-PP.ES S X-SHEAR ':' -SHEAR X-ftO .. EHT Y-rrn"EHT z -rm l'IE HT 

f T I( II" s !U P'S s 11 !"T s Q !"T P'S!' I'S!" !::I,. s I( If" s lOOO-l'T-lc:tl'S 

GRHP O . QO - 1~ . 2 7. 0 3'7' 1 4,' -3 . 8 4 . 7 -6:5, . 13 -lf,2 . 3 84 . 7 -202.4 -1, . 7 

MEZZ 1 7 . 30 - 10 . 1 ' . 1 3,56 1 E.O:S -2 . 6 :S . 7 -644.6 - 16,.3 81.8 -1,1.1 -l:S . 6 

ZHr> 3 4 . !50 -6 . 6 1 . 8 2£4!5 2147 -z . :, . 8 -634 . !5 -178.4 7 J!I . " -1 e o . 1 - l :5 . !5 

3Rta 4 6 .0 0 -6 . 0 1. 7 24,2 2147 -2.4 . 6 -628 . 0 -180 . 2 76 . 8 -172 . 8 -1:5 . :S 

4TH , 7 ,,0 -f, . 1 2 .3 24'2 2147 -2 . !5 1 . 1 -622.0 -1ei.e 74 . 7 -16, . 6 -1~-' 

!5H! 6~ . (If> - 6 . 3 3 . 0 24'2 2147 - 2 . !5 1 . 4 -61~ - ' -184 . Z 72.6 -1 :58. :5 - 1 :5. :s 
f,TH 80. !50 - f,. 4 3 .7 24'2 2147 -2 . 6 1 . 7 -6Q,_f, - 187 . 2 70 . !5 -1 !51. !5 - 1 !5 . f, 

?TH 9 2 . 00 
_, _, 4 .3 2492 2147 -2 . 6 2 . 0 -603.2 -1,0 . 8 68.3 -144. :5 - 1 :5 . 7 

8TH 10 3 . !50 - f,. 7 , ,0 24'2 2147 -2 . 7 2 . 3 _,,f, , 7 -1<J!!l . 1 6t . 1 -137.6 -1~ . , 

'™ 11!5.00 -? ., !5 . 3 24'2 2 ·147 -3.2 2 . :s -!5,0 . 0 - 200 . 1 63 . 8 -130 . 8 -16.0 

lOTH 126 . !50 _, _z !5 . !5 24'2 2147 -3 . 7 2 . !5 -!582 . Q -20::1 . 4 61 . :5 -124.0 -16 . 2 

1 1TH 1 36. (1(1 -10. 4 5 . 6 2492 2147 - -4 . 2 2 . 6 - !572 . ' -210 . , !5' . 1 -117.4 -16.4 

12TH 14, . !50 - 11 . 7 ~ . 8 24'2 2147 -4· . 7 2 . 7 -:562 . 4 -216 . :5 !56 . f, -110., - 1 f,. f, 

13TH 16 1 .00 -1 2 . 9 5 . 9 2492 2147 -!5 . 2 2.8 -!550 . 7 -222.3 !5 4 . 1 -104. :5 -16 . 8 

14TH 1 7 2 . !50 -14 . 0 f, . 1 24'2 2147 - :5. 6 2 . 13 -!537 . S -228 . 2 '1.' _,8.2 -16 . , 
1~TH 18 4. !'0 -3 . 4 • t 6 0 7 :523 - 5 . 6 1 . 4 - !523 . 8 -234 . 3 48.8 -'JZ. 1 - 1 7 . 1 

COPG 18 6 . 80 - 1 0 . 8 . 3 1 8, 2 1 £·'24 - 5 . fJ . 2 -520 . 4 -235 . 0 48 . 2 _,O . ti - 1 7 . l 

16TH U5 . 5(' - 13. 8 - . s 2 34 7 2147 - :s . ' - . 4 - :50 9 . 6 -235 . 2 4 6 . l -86 . Z -17 . 0 

1 7Ttf 2 07 . 00 -13 . 7 -2 . 0 2 2 32 z 14>7 - 6 . 1 
_ _ , 

-4 '' . 7 - 234 . 4 43 .4 -80 . 4 -16 . 7 

1STH :2:18. ~(: -3.5 - . E. :526 . ~23 - 6 . 6 - 1 . 2 - 462 .0 -232 . 4 4 0 . 7 -74 . 8 - l 6. 4 

"OPl.k ' 2 2 1 . J O - 11. 2 - 2 .3 162 4 1:624 - ti . , - 1. 4 -478 . !5 -231.8 4 0 . 1 - 73 . 4 - 1£. . 3 

1 'TH 23<:.oo -1 :5 . 4 -3.8 2 147 2 1•4 7 - 7 . 2 -1.8 -467.3 -22,.:5 3 8 . 1 -6,.3 - 1 :5 . , ..... 
20TH 24 1 . !50 - 16. Q -4.7 2 147 2147 -- 7 . ' - z . 2 - 4:52 . Q -22, . 6 3!!1 . !5 -f,4 . 0 -1, . !5 0 

21ST 2 ~ 3. (' (' - 16 . 7 - 5 .2 2 147 2147 -7 . 8 - 2 . 4 -436 . 0 -220 . , 32. , -::JS . , -14., ClO 

22HI> 26~ . 50 -16 . s _, . f, 2147 2 1 4 7 - 7 . S -2 .ti -41'J . 3 -21, . 7 30 . 4 -!54 . 0 -14.3 

23P-ts 21'!' . 00 - !£ . ~ - 6. 2 2147 Z 147 -7 ., -2., -402 . :5 -210.0 27 . , -4, , 3 -13.8 

2HH 2137 . ~o -1 7 .0 - f,. 7 2147 2147 -7 ., - 3 . 1 -385 . 7 -Z03., 2' . f, -44 . 7 -13.2 

2:5TH 2iJ'9. {: (; - 1 7 . Ct -7 . 2 2147 2147 - 7 . 9 -3 . 4 -368 . 7 -197 . 2 23 . 3 -40 . 4 -lZ.6 

26TH 310.!50 -11 . 1 -7.7 2147 2147 -13. 0 -3 . ti -3!51.7 -1'0 . 0 21. 0 -36.3 -12 . 0 

~?!H 122 . (;(; -11.8 -8.3 2147 2147 -8.3 -3.9 -334 . :s -182.2 l 8. , -3Z . 3 -11.4 

2STH 333.!50 -4 . 4 -2 . 4 ,23 !523 -8 . !5 -4. :5 -J If. . 7 -174 . 0 H.8 -ZS. ti -10 . , 

C:C!P!: ]l· t: . ~~ - !. i . 2 -8 . 3 1 :591 16.2 4 -6 . 9 -5 . 1 -3 l 2 . 3 -171.6 1 6. 4 -Z7.7 -10.7 

2,Tli 34!5 . QQ -1!3.4 -10.13 2002 2147 _, _z -!5.Q -Z'HL 1 -163.3 14 . , -2!5.Q -10.2 

lvHi l~'-5(; -iB. E: . -lt' . 5 1887 2147 -10.0 -4.9 -27' . 7 -1 :S2. 4 1 3. 1 - 21. 7 _,_ :s 

31ST 3iS.OO -4.7 -z., 442 ,23 -10.7 -4.8 -260 . 8 -141.'J 1 1. 4 -18 . 6 -8.7 

t!Ol:li 17cL£:<: -15. ti -7.£ 1363 1£24 -11 . 0 -4.7 -2 =56 . 1 -13, . 4 11 . 0 -17 . , -8 . :s 
HtlP H,.!5') -;zo. !5 _, . !3 lSOl Z147 -11 . 4 -4 . 6 -241. 1 -131.13 , . J3 -1~ . 7 -7., 

Jll!l' l' i . (;(;: -21.2 -9 . 4 1802 2147 -11 . 8 -4 . 4 -22t' . 6 -122 . 0 8 ... - 1 3. 1 -7. 1 

3"TH 402 . 5~ - 21 . i _, ,Q 1802 2147 -1z . o -4.Z -1,, . 4 -112.6 7.0 -10.£ -6.3 

~SH~ 4 i 4 . t: t: - 2 i . £; -9 . 2 i f>,:2 2147 -12 . 1 -4.3 -1 77 . 8 -103.6 ~.s -S.5 -5. :s 
3Utt 425.5~ -22 . 0 -3.3 1802 2147 -12 . 2 -4.3 -155 . 'J _,4 . 4 4.6 -6 . 6 -4 . 7 

l7!H ... J7. {:{' -.22 . ~ -~.5 1 f;(;2 ;:147 -12 . 3 -4.4 -134 . (' -8~ . 1 3.6 -.4 . ' -3., 

3STtf HS . 50 -22.3 -'J. i 1802 2147 -12.4 -4.5 -111 . 8 -75.7 2 . 7 -3.5 -3. 1 

Ji\!H H:l'. t:o -~2 .. 5 -9.7 1 St-2 214? -12 . ~ -4 . :s -69.~ - 66. 1 l.' -2.3 -Z . 4 

HT!'f 471 . 5~ -5.2 -:3. z 4:.39 523 -11 . ' -6.l -~? . !'> -!H . 3 1 . 2 -1. 4 -1. 7 

CuF-G ~74 . lts -24 . ~ - 2 ! . 1 22?2 2.?fJ7 -1 (' . !5 -7 . 8 - 6 1 . 7 - =53 . l 1 . 0 -1.Z -1. :5 

rtEZZ oe. so -4 . 1 -3 . 'J 423 ~04 _,.7 -7.S -37 . 6 -32.Q . 4 -.~ -.ft 

C:CJF-{: •PH-~<- -21.5 -20.2 2272 Z7ti7 -! . 4 -7. :5 -33 . 7 - z 8 . l .3 - . 4 - . :5 

ROOf so~ . oo -2.'J -3.0 43' ' 523 -6.i -5.7 -12 . 2 -?.S . 0 - . 1 .2 

C:u~e: Sui!.£!<.- -9'. 3 -4.' 1457 767 -6 ... -6.4 -9 . 3 -4.! .0 - . 1 . 2 



TABLE 7. SHEAR AN~ MOMENT DIAGRAMS ONE SOUTH WACKER, CHICAGO 
WIHO DIRECTION 3:50 COHF I CU RAT IOH A REFEREHCE PRES S URE 26 . 0 PSF CIJST FACTOR 1 . 3 2 

FLOOR HEIGHT X-FORCE Y-FORCf X-Alt£A Y-ARfA X-~RfSS Y-~"fS~ x-sHfR~ Y-SHfAR x-rtonr:HT Y-rtonfHT Z-rtOftfHT 
FT KIPS KIPS SQ FT SQ FT PSF PSF IC lf'S KIPS 1000-FT-UPS 

GP.ND 0 . 00 -16 . ' 6.6 3,7, 149, -4 . 2 4 . 4 -672 . 7 7 . 7 24.2 -20, . 6 -16 . 3 
ftEZZ 17 . 30 -11.4 8.7 3,:5f, lf,0:5 -2 . , :5 . 4 -f, ~ ~ . 8 1 . l 24 . 3 -I"S.l -16.Z 

2ND 34.:SO -7.2 2.4 2645 2147 -2 . 7 1 . 1 -644 . :S -7.6 24 . 2 -186., -16.0 
3RP 46.00 -€- . 4 2 . 4 Z4'2 2147 -2 . 6 1 . l -637 . 2 -10.0 24. 1 -17, . 6 -16 . 0 
HH 57 . 50 -6 . 2 3. 0 2492 2147 - 2 . :s 1 . 4 -630 . , -lZ . 4 Z4 . 0 -172.3 -1:s . , 
:5TH ,, _oo -t . 1 3.:t 24'2 2147 -2 . :t 1 . f, -f,24 . f, -l:t.4 23 . 8 -lf,:5 . 1 - 1 '., 
UH ac:i . :so -£ . (I 4. 1 2492 2147 -2 . 4 1.9 -618.:S -18 . , 23 . 6 -157., - 1 :t., 
7TH ,2 . QQ _, _, 4. f, 24'2 2147 -2 . 4 2 . 1 -f, 12 . ' -23.0 23.4 -1 :50 . 8 -1:5., 
STH . 1~3 . 50 -5.8 5.1 2492 2147 -2 . 3 2 . 4 · -606 . 6 -27 . 6 2 3 . 1 -143.8 - l :5 . , 
9TH 115 . 00 -7.0 5 . 5 24'2 2147 - z . e 2 . t -f,00 . 8 -32 . 7 22 . 7 -136 . , -16 . 0 

lOTH 126.50 -8.4 5.8 24'2 2147 - 3 . 4 2.7 -:S,3.7 -38 . Z 22 . 3 -130.0 -16.1 
11TH 13 f.) • . IH• _,_7 6. 1 24'2 2147 -3 ., 2., -:S8:t . 4 -44 . l 21 . , -123 . 2 -16. 2 
12TH 149 . 50 -11. 0 6 . 4 24'2 2147 -4 . 4 3 . 0 -:S75 . 7 -50.2 2 1. 3 -116 . 5 -16 . 4 
13TH lil . 00 -12.3 6. 7 24,2 2147 -:s .o 3. 1 -:S64 . i -:56.6 2<;t. 7 -110.0 -1 f,. 6 
14TH 172 . 50 -13.3 7 .0 2492 ·2147 -:s. 4 3 . 3 -:s:sz. 3 -63 . J 20 . 0 -103 . 6 -16.8 
1 :51'.'H 18., . 00 -3.3 ·' 697 :523 -:S.4 1 . 8 -:s:n. o -70 . 4 1, . 2 _,7.3 -17.0 
COPG 18: .. so -1(1 .--5 1. 0 1852 1624 -5.7 ·' -:S35.7 -71 . 3 1 ' . 0 _,5.8 -17.0 
16TH 1'J-5 . 50 -13. 3 ' ·' 2347 z 1.4 7 - :s . 7 . 4 -:JZ'. 2 -72 . 3 18.4 - , 1. 2 -17 . 0 
1 ?TH 2(•?. {:{' -12., .7 2232 2147 -:s . 8 . J -311., -73 . Z 17 . 6 -85.Z -16.8 
18T H 21~ . 5Q -3.J . 1 52~ 523 -t.2 .3 -4,8 . , -73 . , H· . 7 -7, . 4 -16. 5 
110DU'-< . 221 . 3 0 - 1 o. :s . 4 1£24 1£24 - 6.:5 . 2 -4,:S . 7 -74 . 0 16 . :5 -78 .0 -16.4 
l'TH . 23£>.00 -14.4 .4 2147 ZU7 -6.7 .2 -485 . 2 -74 . 4 1 !5 ., -73 . 7 - lf •. 1 ......., 
2:<aTH 241. :!(I -14 .' "" 2147 2147 _, _, . 1 -470., -74 . 7 1:5 . 0 -68.Z - 1 :s . 8 C> . "' 
21ST 253 . 00 -15.6 .2 2147 2147 -7.3 . 1 -455., -74 . , 14.2 -62 . , -1!1 . 4 cD 

22ttei · 2€:4 . 5{: -1£ . 0 . 1 2147 2147 -7 . 4 .0 -440.3 -75 . 1 13.3 -:57.8 -14., 
23RI> 2? €. . 00 -tf> . 3 - , 2147 2147 - 7.' - . 1 -424.3 -7, . 2 12 . 4 -:sz . '1 -14.4 .. 
24TH 2er . ~{: -1'.' - . ~ 2147 2147 -7 . 7 -.2 -4 0 8 . 1 -75 . 1 1 1 . 6 -48.0 -13 . , 
25TH 2'f9 . 00 -1£.9 -.6 2147 2147 - 7 . ' -.3 -3' 1 . 5 -74 . 7 10 . 7 -43.4 -13.4 
2:UH 31l>.SC> -17. 2 -.8 2147 2147 -8 .0 -.4 -374 . 6 -74 . 2 ' ·' -3,.0 -lZ . , 
27TH 322 . 0 0 -18. 1 -1. 0 2147 2147 -8.4 -. :5 -357 . 4 -73 . 4 'J . O -34. 8 -12.4 
2STH 333 . 5¢ -4.£ - . 6 ~23 523 -8 . 7 -t. 1 -33,.3 -72 . 4 8 . 2 -30 . 8 -11 . , 
COPG 336 . 30 -15.0 -2.6 1591 1624 -'L4 -1.' -334 . 8, - 71 . , 8 . 0 -2, . 8 -11 . 7 
2~TH 34 5. 0 0 . -U .1 -3.4 2002 2147 

_,_, 
-1.' -31' . 8 _,, _3 7.4 -27.0 -11. 3 

30TH 356 . 50 -1' . 1 · -3.2 1887 2147 -10 . 1 -1. :5 -300 . 7 -6:5 . ' 6. f, -23 . 4 -10.i 
31ST 3~S . OC: -4.8 -.s 442 ~23 -10 . , -l . 4 -2 81 . ' -6Z . 7 :5 . 8 -20 . 1 _, _7 

"ODU 37i.• . s 0 -15.4 -2.3 1363 1624 -11 . 3 -1 . 4 -2n . 8 -62 . 0 5.7 -1' . 3 _, . :5 
32tit• 379 . St: -21. 2 -3.0 1802 2147 -11 . 8 -1. 4 -2' 1 . 4 _ ,, . 6 :5 . 1 -17 .0 -8 . , 
33Rl> 3~ 1 . 0 0 -22.3 -3.0 1802 2147 -12 . 4 -1.4 -240 . 2 -56 . f> 4 . :5 - 14. 1 -s.o 
34TH 4(;2 . so -23 . 1 -2.7 1802 2147 -12 . 8 -1. l -217 . , -53 . 6 3 . 8 -11. 4 -7.1 
35TH '414 . 00 -23.8 -2., 1802 2147 -13 . 2 -1. 3 -194 . 8 -50 . , 3.2 _,_1 -6.3 
:!~TH 42S . SC:: -24 . 4 -3.o 1802 2147 -13 . , -1 . 4 -171.0 -48 . 1 2.7 -7 . 0 -:5. 4 
37TH 43? . 0:) -25. 1 -3.2 1S02 2147 -13 . 9 -1 . 5 -146 . 5 -45 . 1 2. 1 -:5 . 1 -4 . !j 
~EiTH HE:. 5t: -2~ .7 -3.3 18(:2 2147 -14 . 3 -1 . 6 -121 . ~ -41 . , 1.' -3 ., -3 . 7 
HT ti 4~:;· . i)~ -26.4 -3 . 5 18i)2 2147 -H . i -1 . 6 -~~ .7 -38 . !j 1 . 2 -2.3 -2., 
~ t<T H .. 7 i . ~ t< -£." - !. 1 43, 523 -13., -3 . 2 -6,.3 -35 . 0 . 7 -1. 4 - z. 1 
COPG 474 . 30 -2:5.4 -12.8 2272 2707 -1 l . z -4 . 7 -63 . 4 -33.4 .6 - 1. 2 -1.' 
Mni H:Q . Qtc -4.4 -2.4 HJ 504 -10.3 -4 . 8 -38 . 0 -20.:l .3 -. :l -.a 
COPG 4'1 . ,0 -Z3 .13 -12., 22?2 2707 -IQ., -4 . 13 - :n. 6 - 18. 1 .2 - . 4 

__ , 
ROOF ~~t'.:. ~~ -s ., -2.£ 41, 523 -5.8 - 4 . 1 _, _s -:l.3 .0 - . 1 .z 
COl"G :5013.SO -r. z -.:L 1 14!57 767 -!5.0 - 4 . 1 -7 . 2 -3. 1 .0 - . o .3 
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