A4.272-2

VOLUME XXl NUMBER 2/SECOND QUARTER 1983

MODERN STEEL
CONSTRUCTION

New Concepts in the Wind




An engineering breakthrough. ..
Introducing the
MI-JACK Translift |

A reliable product made better through MI-JACK'S engineering improve-
ments to simplify heavy material handling.

Faster hoist speeds allow the MI-JACK Translift | to maneuver oversize mate-
rial from any position more quickly and more efficiently. The Translift | is en-
gineered for ease of maintenance at lower cost through one of MI-JACK'S 13
service and parts centers all across the nation.

The self-propelled Translift | mobile cranes are available in lifting capacities
between 10 and 300 tons.

Compare the benefits of buying, renting or leasing a MI-JACK Translift |.

Call us collect at (312) 596-5200 for equipment and specifications.

We can also arrange for a demonstration of the new MI-JACK Translift |.

MI-JACK Products

3111 W. 167th Street
Hazel Crest, lllinois 60429
Call Collect: (312) 596-5200

“Where Service is Golden”
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DECK 1)}:sum2 DATA SHEET
NO.

~ MAXIMUM ROOF DECK SPANS

MAXIMUM SPAN
UNITED STEEL DECK, INC. DESIGN !
ROOF DECK PROFILE METAL |GA. SINGLE MULTIPLE ’ CANTILEVER |
THICKNESS SPAN SPAN l SPAN
2" 6" sy | 00205" | 22 510" 11" | 290"
Mi 0.0358" | 20 6.7 ry | 24"
' B (WIDE RIB) T 0.0474" 18 711" 9'5" ' 2'-10™
0.0598" | 16 9'-0" 108" | 3'.0" _
1%" 6" 1%" 0.0295" | 22 5-1" 61" ' 16"
mﬁul.:v—l‘_uiu—‘x 'L 0.0358" | 20 59" ] 69" . 19" 1
F (INTERMEDIATE RIB) T | 0.0474" 18 6-11" | g.2" ' 3" 1
L8 2% | | 00205" |22 | 116" [ 136" | 40" |
Y W 0.0358" | 20 130" | 154" | 4.7 |
m = 0.0474" | 18 159" | 187" 55" |
NS (LONG SPAN, WIDE RIB) 0.0598" 16 183" J 216" 80" |

* Exceeds normal applications

NOTES:

All maximum spans are center to center and are based on SDI loading criteria and United Steel Deck, Inc. roof
deck sections.

1.) Regular spans (not cantilever) are governed by a maximum stress of 26600 psi and a maximum deflec-
tion of 1/240 with a 200 pound concentrated load at midspan on a 1'-0” wide section of deck.

2.) Cantilever spans are based on:

a.) construction load of 10 psf on adjacent span and cantilever, plus 200 pound load at end of can-
tilever - stress limit is 26600 psi; or

b.) service load of 45 psf on adjacent span and cantilever, plus 100 pound load at end of cantilever
-stress limit is 20000 psi and cantilever deflection limit is 1/120.

¢.) maximum, and less than maximum, adjacent spans were used to find the cantilever spans; the
governing shorter spans are shown in the table.

3.) Check any applicable insurance requirements (Underwriters Laboratories and Factory Mutual) as they
may require smaller spans.

4.) Uniform loads are shown in the U.S.D. catalog for spans greater than the maximums shown in this
table. Frequently deck is used in applications other than roofs - siding, temporary structures, shelving,
etc., and load data is desired.

5.) Reprints available on request.

n
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1983 FELLOWSHIP AWARD WINNERS NAMED

This year's eight winners of the AISC 1983 Fellowship Awards compeli-
tion have been named. Each receives a $4,000 study fellowship. with
$750 additional going to their academic department heads to adminis-
ter the program. They were judged by an award jury on the basis of
grade-point average, facully recommendations and the prospective
contribution in their study programs to the engineering profession and
the structural steel industry.
The 1984 winners are:

Donald D, Cannon, Jr., University of Tennessea-Knoxville
Daniel P. Clark, Portiand State Universily

Larry E. Curlis, University of Oklahoma

Kenneth R. Hamm, Jr., University of Arizona .
Andrew W. Taylor, University of Washington

Pedro M. Vargas, University of Kansas

Katherine A. Wellspeak, Rensselaer Polytechnic University
Donald W. White, Cornell University

1983 T.R. HIGGINS LECTURESHIP AWARD TO OMER BLODGETT
Omer W. Biodget!, a design consultant for Lincoin Electric Company,
has been selected as the 1983 winner of the T, R Higgins Leclureship.
His winning paper—"Detailing to Achieve Practical Welded Fabrica-
tion"—appeared in Engineering Journal, 4th Quarter 1980. An en-
graved citation and $2,000 was awarded 10 Blodgelt at the 1983
National Engineering Conference in Memphis.

“VOLUME 11" SUPPLEMENT IN BD&C FEATURES STEEL

For the third successive year, the “Volume II" supplement of the June
Building Design & Construction features the use of steel and its
structural advantages in bulldings. Six major U.S. structures are
featured in the 48-pg. supplement. Individual copies may be secured
from: AISC Member Services, 400 N. Michigan Ave., Chicago, IL 60611.
Price: $1.50 per copy.

NEW DETAILING FOR STEEL CONSTRUCTION AVAILABLE
AISC's new lextbook—Detailing for Steel Construction—will be avail-
able on July 31. The new book—prepared as a guide for school or on-
the-job training of structural delailers—contains up-to-date informa-
tion, examples, sample drawings and reference data keyed lo the
needs of the beginning detaller or student who has a basic knowledge .
of math or Irigonomelry and a high school-equivalent education. The
288-pg. book, cross-referenced to the 8th Edition Manual of Steel
Construction is avallable from AISC Book Dept., Box 4588, Chicago, IL
60680. Price: $32.
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Four Allen Center:
®New Concepts in the Wind

by James S. Notch
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Two Allen Center in background

and site, did not meetl these guidelines
The buillding shape as relaled o the
rigidity of the perimeter frame was dis-
proportionate—wind on the narrow ex
posure, with relatively small resultant
wind forces, had the strong parallel
frames working to resist the wind. Con-
versely, for wind from the orthogonal
direction. e, wind on the broad ex-
posure, the elongated building pian shape
provided a broad surlace area which
acled like a large sail, thus accumulating
large magnitudes of wind load. These
large lorces could not be resisted, since
the along wind dimension of the structure
was extremely narrow and oftered Iittle
resistance 10 the wind elfects

Acting as a framed-tube struclure and
with respect to wind on the broad ex-
posure, the web frames al the semi-
circular ends of the bullding were very
flexible. This was due not only 1o the
short frame length bul also 1o the lact
thal columns were localed on a curve
with an extremely tight radius ol 52.71 it
Even if the stifiness of the semi-circular
end frames could be augmented, efficient
tube action would have been difficult to
achieve because of the great distance
between end frames. The parallel per-
imeter “flange” frames, which intercon-
nect the semi-circular web frames, were
of such lengththat shear lag phenomenon
would have been pronounced

3 The buillding shape, oriented al a skew
with the typical downtown grid system
and located direclly downwind from a
randomly placed series of 31 - to 36-story
struclures, created an environmenial
condition i which wind speeds were
greally accelerated and modulated prior
to striking the tower. This condition re
sulted in dynamic amplification etfects
which magnified by a factor of 1wo o7
three the wind loads predicted, based on
a static wind tunnel test. The magniude
of wind loading encountered required a
unique structural approach
In response to the aforementioned dithi

culties in selecting a pure perimeter framed-

tube system as the structural system for the
project, engineers and architects worked
closely together in exploring all oplions

Their specific intent was 1o develop some

type of hybrid system 1o provide a strong

serviceable struclure, yet one which would
maintain the well-defined goals of the archi
lectural leam

Conceptual level computer study models
were sel up 10 aid In maoditying the framed

tube system as onginally configured inlo a

workable solution. Prior to the hybndization

process, the basic penimeter framed-lube
was analyzed Results contirmed the en
gineer s prf_!:]:r._'lif.lr‘.f-, The Irame was
mushy —the curved end frames did nol
develop proper shear resistance nor aclivale
the long inefficient flange trames. In acdition

10 severe oversiresses, the lower swayed

more than the three times tolerable hmils
The first step in the system development

was lo add several lines of diagonal bracing

(inverted K-truss type) within the core of the

butiding Even though flexurally weak dueto
the short truss depth of 25 75 I, adding the
shear lrusses proved ol benetil in providing
a posilive shear resistance medium lor the
building. Due to the semi-circular bullding
ends. very liitle shear resistance wuuld.
have been available withoul adding the
diagonal shear bracing

The problem of shear lag in the long
reclilinear penmeler frames crealed a more
complex challenge in the system develop-
ment process. The first attempl to minimize
shear lag concentrated on the use ol oul
rigger trusses 1o link the lrussed core with
the perimeler frames Conceptual studies
clearly demonstrated, however, thal using
outrigger trusses in conjunction with the
shallow core bracing was ineffective, re-
gardless of the level or levels al which
outnggers were placed. Core columns did
not possess enough axial stiliness, acting
al their respective distance from the building
centérline, 10 provide the necessary rola:
tional restraint for the oulrigger element
Furthermore, since the lower was served Dy
a remote central mechanical plant, the
architect did not want or need the inler
mediate mid-height mechanical levels which
could have accommodaled conventional
outngger/ bell trusses

Structurally, some type of continuum
elemean! was needed 0 provide for con
tinuous shear flow belween core hrai'.n‘
and perimeter columns. The logical choice
would be a moment-connecled wind girder
system belween core and pernimeler col
umns. Due to architectural constraints, it
was feasible to introduce only three lines ol
frames across the tower. The structural
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studies performed demonstrated, however,
that the resultant member size as required
¢ the 40-ft long girder at the three wind
.rJame grid ines was prohibitively heavy and
not dimensionally compatible with the inter-
stitial space available. To enhance the stiff-
ness and strength of the wind girder concepl,
the tree-beam concepl was adopted in
which short vertical stub columns at mid-
span were added 1o heavy horizontal wind
girders (see Fig. 5). The stub columns forced
an intermediate inflection point in the mem-
ber, thus greatly increasing its stiffness and
strength. Since the stub pieces performed
only a flexural function, and since shear
truss/ frame action is dominant in the inter-
mediate height range of the tower, they
were 2asily deleted in the lower levels and
top levels 1o create expansive, open archi-
tectural spaces. Through an aclive dialogue
with the owner/developer. architect and
space planner, the columns were carefully
integraled into the space plan with little
difficulty
Fine tuning of the wind resistant system
occured by adding two-story deep subgrade
trusses at each of the three tree-beam/shear
truss frames (Fig. 3). Computer sliress
analyses showed that extreme tensile uplift
forces occurred at the base of the wind
rame core columns located at the terminal
‘na of each core area shear truss. The uplift
force. which would have caused foundation
design problems, was eftectively translated
o the building penmeter columns via the
subgrade truss. The truss’ presence forced
the mat foundation 1o move as a unified
element Iin rt'_-susng wind lpads, rather than
introducing concentrated moment couples
al isolateq localions on the mat
Subgrade trusses were also benehicial in
reducing the amount of differential settle-
ment the mal would undergo. The trusses
act like giant "strong backs 1o resist mat
curvalure under short-term elaslic and long-
term consolidation settliement. Furthermore,
they were beneficial in reducing frame frans-
lation al subgrade levels, thus minimizing
jont problems with the ngid non-yielding
plaza level during penods of tower trans-
laton due to wind. Also, due to reduced
lateral translation at level B1 and 1 dia
phragms, wind force in the lower level wind
frame beams and columns was greally
reduced. This oplimized the perimeler frame
memober Sizing and resulled in a much more
uniform design capacity in the three-story
high first lier columns. The reduced spandrel
am lorces at subgrade levels allowed the
se of shallower perimeter beams. thus
allowing passage for a multitude of sub
grade piping and ductwork
Due to the high aspect ratio of the tower
(height/least width), its unusual shape and
the presence of surrounding tall structures
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the structural engineer recommended that
both a static and an aeroelastic wind tunnel
test be conducted
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Wind Drift Control

Wind drift control 1s an integral part ol the

structural design of any multi-story building

The need to limit building motion under

lateral loadings can be categorized into

three areas
1. Structural stability
2. Architectural integrity
3. Occupant comlort

1. Structural Stability
As the office tower deflects laterally, the
mass centroid of each lloor is displaced
horizontally from its original location. This
shift in mass generales destabilization
forces which increase the tower's ten-
dency o overturn in the wind. Based on
the 100-year MBI wind tunnel forces
(including dynamic effects), initial de
flections of the office tower were calcu-
lated. Once these movemenis were
known, effect ol the mass shilt of the
lower was determined and applied wind
tunnel torces augmented accordingly
This 15 based on recommendations of
the Structural Stability Research Council
as contained in the Guide to Stabiiny
Design Criteria for Metal Structures

2. Architectural integrity
Horizontal movement of a bullding due to
wind loads may result in distress of the
internal partitions and the external clad-
ding of a structure, Mechanical, electrical
and elevalor sub-systems are similarly
altecled. It is important that proper drift
critenon Is developed by the structural
engineer, acting in close harmony with
othar members of the design team, Il 15
essenlial that all bullding components
tunction properly with a relatively low
probability of distress under extreme
dellection conditions. To provide assur
ance thal all bullding components were
compalible with the anticipated motion
ol the struclure, the estimaled exireme
movements of the structure (based on
100-year MRl wind) were documented
on the design documents. By proper
anticipation of the building's movements

d

accoraingly 1o move with the structure

all sub-syslems have been desig

and undergo minimal distress

Ln buildings where custom provisions
are nol made in the detalling of archi
tectural systems 10 accommodalte build
INg movemaent, the standard engineerning
practice i1s 1o imit drift 1o various drift
ndices which should, by themselves
minimize architeclural system distress
with minimal special delailing. In re-
viewing a slructure s conformance with
commaonly accepted drift indices, ac-
cepted practice among the engineering
profession Is 1o review serviceability
Critenia based on a reduced recurrence
interval wind from that used for strength



design. It was the engineer s judgment to
use 50-year MRI winds for serviceability
design

It should be pointed out, the high wind
loads as reported by the wind tunnel
study were primanly dynamic in nature
and resulled from wind gusls of very
shorl duration (about five seconds). To
assure that the safety and integrity of the
structure be maintained under extreme
environmental conditions, it was neces-
sary that wind tunnel consultants be
conservative in preparnng their data. In
reviewing drift criteria, we may rationalize
that a longer duration gus! could be
used, thus reducing wind torces and
resultant detlections, Dueto tight project
schedules, this beneficial correction was
nol incorporated. However, its patential
eflect was considered in evaluating the
wind drift critena

The components of wind drift for the
controling azimuthal direction are

Maximum 50-y¢t MRI Wind Drift (with
non-load faclored secondary momenis)
(Azimuth 1 10° node located al extreme
curved end of building, roof level)
Direct shear components
X disp=17.00 in. (431 8B mm) Y disp
1.41 in. (35.8 cm)
Torston components:
X disp=4.08 in. (103.6 mm) Y disp
=0.24 in. (6.1 cm)
Total components (Quadrant 4 critical)
X disp=21.08 in. (535.4 mm) Y disp
1.65in. (41.9 cm)
Resultant Deflection =21.14 in
(537.0 mm)
21.14/(708 x 12)=1/402 (or) 0.0025
overall drift index

Occupant Comiort

Four Allen Center i1s a very slender office
fower with a lrame aspect ratio (ratio of
height 1o least width) in excess of 6.85
This slenderness. in conjunction withthe
tower s shape and orientation, resulls in
a project subject to signiticant dynamic

excitation by wind forces. Based on the
engineer's recommendation, an aero-
elastic wind tunnel model was instru-
mented 1o predict the dynamic tofce'
related 1o oscillation of the tower by the
gust action of hurricane force winds
Based on the resulls of the aeroelaslic
tunnel test, it was the wind lunnel con-
sultant's task to evaluate the magnitudes
of drift and dynamic accelerations and
comment upon ther acceptability for
occupant comfon

Peak horizontal acceleration was ob-
served to be about 0.07 meter/sec” for a
10-year return period wind. This value
occurred within the commonly accepted
range of 5to 15 milligs. The magnitude of
wind drift was also within commonly
accepted levels for occupant comfort

A fine line exists in the engineering
profession regarding what constitutes
acceptable drift criterion. The question
goes beyond the simplistic selection of a
proper dnft index. It is dependent on
many variables, such as how the wind
loads were obtained, assumptions used
in the analysis, efc. Further, it is de-
pendent on the specilics of the individual
project such as the types of partitions,
curtain wall connection details, etc. Based
on the engineer s tolal involvement over
many months in the project's design/
development, a slructural system was

evolved which not only fulfilled strengl
and stability criteria, but also met hig
standards for serviceabilty criteria

Primary Structural System
The penmeter framed-lube system typically
consisted of two-story high tree-column
modules approximaltely 15t o.c. (see Fig. 2)
Of the 42 perimeter column shaft locations,
36 were of an H-shape configuration, while
the six columns located at junctures with
the imernor wind frame benis were buill-up
as box-shaped sections

The H-shaped columns consisted ol three
plate weldments on the lower hall of the
fower and transitioned 1o W36 rolled shapes
al the upper half of the lower. The H-shaped
weldment had llange plates varying in size
fromd4i:n x24in to 1-3/4in. x 20 in. and
web plate thicknesses varying from 2. in
1o 1in. Built-up H seclions vaned in weight
from 964 pll to 349 pll. The rolled column
sactions varied in size from W36x300 to
W36x135. The built-up column web-to-flange
welds were sized as required lor various
stress level conditions. In the locations
between spandrel beams, shear llow slres-
sps were relatively low and an AWS mini-
mum continuous fillet weld was general
sufficient. In the area within and adjacent
the beam-column joint, very high shear
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forces existed and made it necessary to
provide a partial penetration weld with con-
finuous fillet weld overlay. This additional
q;ld was also needed to transfer spandrel
am MHange forces through the column
flange into the web
The column shafts located at the juncture
with the three inlerior wind framas were
configured as box sections so that signifi-
cant sirength and ngidity would be available
about both axes. The oulside dimensions of
the box section were maintained at the
constant value of 36 In. in a direction parallel
with the building perimeter and 24 in. in a
direction perpendicular 1o the perimeter
building line. The box shape column was
configured as a four-piece weldment, with
plate sizes varying from 6% in. thick at the
baseto 3/4 in. thick at the top tiers. Column
shaft weight varied from 2.078 plf at the
base 10 298 pit al the lop. Similar 1o the
prelabricated H-shape weldments. welds
near the panel zones were increased In size
lo resist the biaxial ellect of shear flow
transter in two direcions
Window wall attachments were lypically
located adjacent to tloor slab diaphragms to
minimize minor axis bending of the per
imeter column sections. At level 50, with a
27-1t fioor-1o-floor height, and at level 1 with
a 25-1t floor-to-floor height, window wall
esign economics dictated placement of
‘n intermediate level window wall lateral
support. The affected columns consequently
were ﬂ@.‘jrg.'"l(?a_}' tar the genera!trd miNoar axis
bending
Column-to-column splice connections
were made midway belween spandrel
beams al points of theoretical mimimum
moment. Typical llange welds were partial
penelration to a depth of \/T/6 + 1/8in
where T
Weld depth was increased as required for
columns with calculated uplift forces. Welds

column flange plate thickness

were increased at isolated locatons (o ac
commaodate shifts in the inflection point of
the moment diagram. All bearing surfaces
were milled. Column web-10-web connec-
tions consisted of bolled double spiice plate
connections designed 10 resisl the shear
lorce in the column web

Column web stifeners aligning with the
spandrel beam flanges were provided 10
meel requirements of strength, or In Mosl
conditions, to stiften the beam column joint
and restrain panel zone tiexibility

Al most wind frame column bases, uplift
forces due 10 lateral loading were sigrificant

In some specific cases, such as al some of

.he perimeter box columns, the magnitude
of uplift force at a column exceeded 2,975,000
Ibs Uplift forces were resisted Dy anchof
boit assemblies which were embedded deep
into the base of the mat foundation, The
2-in. and 2 - in. diameter A354 grade BD
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Diagonal bracing conneclion with

ore column

anchor bolls were restrained from pull out
by large stittened washer plate assemblies

Spandrel beam stub pieces, shop-welded
10 the pernmeter columns 1o form the tree
column assembly, were typically 4 ft 6 in
deep. Spandrel beams consisted of three
plate H-shape weldments with flange plates
varying from2% in.x 16 in.10 3/8in. x 12in
Web plates varied in thickness from 1.in. to
5/16.in. Level 2 was non-lypical, with span-
drel beams 12 ft 3 in. in depth. Subgrade
spandrel sections al plaza level and B1
level were ol vaned depth to respond 1o
architectural and mechanical conditions
Built-up beam web-lo-llange welds were
automatically welded using double hliel
welds 1o resist applied stresses

Based on the beam Har'\gu thickness,
beam flange-lo-column flange welds con
sisted of either partial penetration welds
wilh hllet weld overlays or hillet welds only
Beam web-to-column welds were double
fillet welds. Beam-10-beam field splices were
made midway between columns al points of
theoretical mimmum moment using 1-in
A490 bolts In Inction lype connections
Double shear values could be used by
providing a splice plate on each beam web
face. Oversize holes (bolt diameter + 3/16
in) were used in these conneclions to
facilitate held alignment during erechion

The imternal cell partitions were formed
using shop fabricated tree-beam modules
along grid lines 2, 6 and 10 spanning from
the perimeter DOx COlumns as previously
described to internal wind frame columns
located at the terminal ends of the diagonal
core bracing (Fig. 5). The horizontal element
of the tree beam was a 3-ft deep three plale
H-shape weldmen! in the lower one-hall 1o
two-thirds of the tower height. Flange plales
variedinsizefrom3-3/4inx20in.101-3/4

in. x 18 in. Web plates varied from 2-1/8 in
10 1 in. in thickness

The tree-beam elements were fully mo-
ment connected using field welding to the
columns at each end The stub column
piece o slub column piece connection
joints were gapped and non-bearing with
field bolt up using 1%-in. A490 bolts with
double splice plates. Connections al all odd
floor levels were vertically slipped to relieve
force bulld up associated with axial short-
ening of core and perimeter columns. Due
to the magnitude of design wind force
some of the bolt groups at the lower fixed
end ol the slip connection were supple
mented with field welds localed al per
meler of splice plates

Weigh! of the resulting fabricated sections
ranged from 716 pif 10 325 pli. In the upper
regions of the bulding, rolied sections ware
used which varied in size from W36xW300
10 W36x135

Vertical stub column piece elements 1o
cated al the center of the horizonial beam
were made from rolled W36 shapes or three
plate fabricated weldments. The stub column
piece sizing was slightly less than s re
spective horizontal beam pece

The vertical stub column elements were
shop moment-connected 1o the honzontal
member Because ol extreme panel zone
stresses, thick doubler plates were added
between llanges over each panel zone area
Since beam depth was oplimized and ex
tended tight lo the ceiling levels, penelra
tions for mechanical ductwork and sprinkler
pipIng were incorporated

For tabrncation simplicity, the inveried
K-lruss type diagonal bracing in the core
area consisted of 21 or 4L struts which were
lapped al each end and bolted 10 gussel
plates, The horizontal strut consisted ol a
double channel with the gusset plates sand
wiched and bolted in belween al each end
and the center. Gussel plates were simply
fillet welded to the core columns as re
quireg
grade truss as previously descrnbed was
more complex. Due to the magnitude of the
torces, large rolled W14 shapes were used
for the diagonal and honzontal truss com
ponents Member sizes ranged from W1 4x90
10 W14x426. Bolted double-lap plates were
used at the web and flange areas o lransier
design axial lorces

Fabrication/erection o! the sub-

Interior Gravity Framing System

The typical floor construction consisted ol
6u-in_ thick composite melal deck slab
construction (34-in. lightweight concrete
slab on 3-in. deep metal deck) The deck
typically spanning 15 ft, was supported by
W21 rolled sections. At the curved ends of
the plan, where deck span vaned greatly
several deck gauges were used as required

9




to economize the system

Spanning the approximately 40-ft dis-
tance from the perimeter tree-column frame
to the central core area, typical beams were
designed to act compositely with the slab
through shear studs, field-installed through
the metal deck. A shop camber was Speci-
fied on all long beams o compensate for
the deflection of the beam under the weight
of the wel concrete, thus providing a con-
stant thickness and level lloor system atter
pouring of the slab. Because of metal deck
deflection between beams, the composile
slab was thicker in the area between beams
The additional concrete ponding weight was
considered in the gravity framing and deck
design. Nominal 6x6-W1. 4xW1.4WWM was
provided in the floor slab. This slab rein-
forcement was augmenlted in several areas
ol high diaphragm stress as required. U-
shaped rebar ties were provided at the
perimeter of the buillding slab to provide a
mechanical tie belween the shear con-
nectors localed on the spandrel beams and
the floor diaphragm. This mechanical tie
provided lor bracing of the columns into the
floor diaphragm as well as transfer of wind
shears Into the diaphragm

Due 1o the nature of a framed-tube system
it was important to achieve a framing con-
figuration which would load the perimeter
columns at a relatively uniform gravity stress
level. Any large difference in the distribution
of perimeter frame gravity loading would
induce differential axial shortening between
the closely spaced columns, thus general-
ing large resisting moments in spandrel
seclions

To achieve a relatively uniform column
loading, typical floor beams were framed
perpendicularly into each penmeter column
This created a senes ol parallel floor beams
alt 15t o.c. along the parallel building faces
and a series of beams In radial formation
along the curved building faces

Core columns were typically W14 rolled
sechons. In the lower lower levels where
design loadings exceeded the capacity of a
W14x730 section, cover plales were added
which connected from flange tip to llange
lip. The fabricatun of welded box sections
18 In. x 24 in., was required in some core
locations to inlegrate with elevator and
architectural system requirements

At gravity column splices, flanges at milled
bearing surfaces were welded with minimum
partial penelration welds. Webs were selec
tively welded as required lor shear. Weld
size was increased as required in any loca-
tions where concenitrated moments were
applied to the column. To facilitate erection,
all interior gravity columns were sphced al
2 It 6 in. above finished floor, a height con-
venient to the sleelworker

10

Steel ereclors at upper core level

All interior columns bear on milled steel
base plates. The larges! plate weighed
25251bs and was 52 in. x 52 in. x 9 in. A
3-in. thick layer of non-shrink grout (7,500
psi al 28 days) was provided between the
bottom of the steel base plate and top of the
concrete mat foundation. The base plates
were flow-grouted from the side of the base
plate assemblies, with no grout holes
required

To provide some contingency in the
capacity ol the interior columns to support
future anticipated tenani file areas, com-
puter rooms and other load conditions in
excess ol normal office bulldings. a sur-
charge loading of 35 pst was added at level
50 and a surcharge loading of 5 psf at all
typical lease levels. These surcharge load-
ings were used only for column design
During tenant work, composite beams can
normally be stitened lor the increased
loading by simply adding bottom flange
cover plates. Stiffening ol interior columns,
however, can be extremely expensive be
cause of the large number of levels affected
and the difficulty in gaining access to the
columns to add stiffening plates

Careful consideration was given 1o the
eftects of axial shortening and foundation
deformation on the detailing length of interior
columns. Since most interior columns were
designed ol high-strength steel for gravity
loading only, they were subject to much
more axial shortening under gravity farces
than the A36 perimeler columns designed
as beam columns, subject o gravity and
wind loading. Also, the mat loundation sub-
|ect o the tower loading "dishes, thus
lowering the interior columns relative to the
perimeter columns. To compensate for
these effects, the interior columns were
detailed over-length. Column lengths were
proportioned to achieve a level floor datum

at one year after completion, since the soil
engineer estimated that 80% of long-term
setllement would take place by that date

Foundation System
Unlike most other cities where tall bulldings
are supported on incompressible bedrock
underlying the surtace, Houslon structures
are lounded on very thick deposits of com-
pressible clay. The stff clay deposits are
primarily over-consolidated 10 a depth ol
100 ft and change in nature to normally
consolidated at depths in excess of 100 ft
In response 1o these soil conditions, most
major slructures in the Houston area bear
on large concrete mat foundation systems

The mat foundation under Four Allen
Center approximates the plan shape of the
tower, with an overall length of about 300 #t
and a width from 150 f to 154.21 . Mat
thickness varies from a basic dimension of
8.5Mt 1o 19.25 ft al the service elevalor pit
areas. The mat foundation, reputed 1o be
the largesl! single mal pour ever, contains
13,308 cu. yds. of concrete. Careful attention
was given to the monitoring / limiting of con-
crele temperature during the pour and o
sufficient provisions with steel reinforce-
ment for resisting shrinkage /temperature
cracking

An intricate array of rebar trusses were
installed below all column locations which
had significant wind uplift forces. Through
careful detailing, the engineer made sure
that local flexing of the mat would not occur
The goal of torcing the mal to move and hip
as a monolithic element when subjected to
wind loads was accomplished (8]

Architect
Lioyd Jones Brewer Associates
Houslon, Texas

Structural Engineer
Ellisor & Tanner, Inc
Houslon, Texas

General Contractor

MeGregor Construction Co. (shell contractor)
Texas Construction, Inc. (intenor contractor)
Housion, Texas

Steel Fabricator
Mosher Steel Company
Houston, Texas

Steel Erector
Amernican Brndge Division, USS Corp
Houslon, Texas

Owner/Developer

Allen Center Company

A joint venture of Cenlury

Development Corporation, Centennial

Equities Corp. (subsidary of Metropolitan Life)
and American General Really Co

Houston, Texas
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When it comes to constructional plate steels,
we wrote the book. This current edition features
Lukens' capabilities with regard to:

Sizes. Standard specification plates available in
widths to 195,” lengths to 1250” and thicknesses
to 25.” A size card shows details.

Specifications. Mechanical properties and
chemistry of the various grades of steel most
frequently found in bridges and buildings. Dis-
played in chart form.

Heat Treating. Offered on plates up to 890" long.
Stripped Plate. An alternative to universal mill
plate in applications such as fabricated bridge
girders. Produced in lengths from 120" to 1250,"

Write
right
NOW,

NAME
TITLE
COMPANY

ADDRESS

CITY

|

Please send me a copy of your brochure, LUKENS CONSTRUCTIONAL
PLATE STEELS

widths 12" to 48" and thicknesses %" to 12"
Lukens-Conshohocken. A rolling mill and ship-
ping complex designed to meet your needs for
light-to-medium thickness carbon plate and our
Sure-Foot*® safety floor plate.
Lukens Fineline." A family of low-sulfur con-
structional steels particularly effective when
used in fracture critical applications.

For your copy of this brochure, illustrated
with photos of our facilities and our products in
use, just fill out the coupon below.

LUNKENS STEEL

r------------------q

LUKENS STEEL COMPANY
586 Services Building
Coatesville, PA 19320

STATE

------------------J




Pradeep Patel P.E, a principal at Ewing Cole
Cherry Parsky, directs the structural engineer-
ing department of the Philadelphia-based
architectural/ engineenng firm
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Steel Trusses GoingUp.. ..

Hospital Still Operates!

by Pradeep Patel

How do you keep a suburban Philadel-
phia hospital in full operation while you
build a four-story addition above it? The
answer; install above it six steel lrusses—
each weighing 28 tons and spanning 78 ft
Then hang the rest of the addition on them!

The 61.000-sq ft addition being built
above The Lankenau Hospital's one-story
outpatient center Is adjacent to ks main
five-story building. The outpatient center
was originally designed for vertical expan-
sion over an existing two-story projection

simply by inserting some new columns.

However, when planning for the expan-
sion began, critical operations housed in
the projection could not be disturbed, and
the space could not be relinguished for
construction. The architect and engineer
had to design a structural system that could
be built without closing or disturbing these
areas

The structural system was designed 10
use existing toundations under the out-
patient center. Since the top surgical floor

MODERN STEEL CONSTRUCTION




FOURTH FLOOR eCAST LA FLOOR

SECOND FLOOR S

could accommaodate a greater floor-10-floor
height, six 78-ft long x 9-ft deep trusses

constructed of W14 sections—cantilever
27 ft on one end to support the three new
floors hanging over the exisling two-story
projection and accommodate mechanical

systems through the trusses. Since hangers
support the precast plank floor, and only
exisling caissons are used, the hospital
continued 10 use space in the projection
during construction

A 10-h long ngid wall beam supports

4

| vl ma-
UTHIOR PACE OF §XITTING BUILDING —o

[~ STEEL naMGIn

trusses and suspended floors by transferring
loads 1o two smaller existing caissons. A
compaosite steel column serves as an anchor
column to support the trusses and the flat

slab fioor on the fourth level. This flal slab
construction provides enough counterweight
on the steel-studded column for the vertical
uplift force needed under full design load
conditions. Precast plank flooring in the
cantilevered area lacilitates construction ot
sell-supporting matenal where shoring from
the lower floor was not possible, This struc

= ETEEL HANGER
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First is Arbed's new rolled 40’ beam available in 16 1 g
sections from 149 to 328 Ibs. It gives high section moduli,
great lateral buckling resistance, and competes economically
with both fabricated sections, as well as reinforced precast :
and prestressed concrete '

Then there's Arbed's rolled *tallor-made’’ series (up to
42.45" x 18.13" x 848 |bs.)...that lets you specify the beam FIch\ BorTes ‘
weight you need, other than what is normally available e —— e
Result? Big savings: in fabrication costs and weight

Why not get all the facts? Send the coupon now for
information including complete specifications. -

R R

TradeARBED Inc. 825 Third Avenue, 24th floor New York, N.Y. 10022
212) 486-9890. Domestic Telex: (W.U.) 125 159, Int'l Telex (ITT) 421180

In Canada: TradeARBED Canada, Inc., 1176 Blair Road, Burlington,
Ontario, Canada L7M 1K9. (416) 335-5710, Telex 0618258 4

Please send complete information on TradeARBED's 40" beams and
I “TAILOR-MADE" beams

s i s e i

Name Title

Firm .
Address .
Clly_________sﬂe___zm___ Architect/Engineer

INNOVATORS OF STEEL CONSTRUCTION PRODUCTS
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3/4" HIGH-STRENGTH
LOW ALLOY STEEL

| SUB ARC
DE OFFERS
- YOU MORE

As developers of the sub-
merged arc welding process,
we offer you more of what

you want sub arc for —from
semi-automatic to muiti-wire
equipment systems with either
tractor or manipulator mount-
ing for higher productivity. We
also offer a full range of pow-
er supplies, up to 1,500 amps.
Each is equipped with the lat-
est solid state controls and ad-
vanced features you need to
assure consistent, high qual-
ity welds —all at competitive
prices.

|

critical bridge members, ma-

chine parts, and ships, Their

special resistance to moisture

pick-up Is added insurance

against cracking. _
In addition, we offer you a 'k anada,

choice of 19 carbon steel and 123 Egnmonm.m D,

low alloy sub arc wires to Ontario M4P/1J3. Or m '] .IT

match our 15 fluxes. your local Linde distributor. '




Chicago Mercantile Exchange:
Steel was Option on the Trading Floor @

by Robert B. Johnson
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the architect/engineer/general contractor
leam to examine varnous allernatives to
erecting the mammoth trusses. Any design
element which could be engineered to aid
and expedite consfruction procedures for
the truss erection was reviewed. One major
tem which came to the attention of the
engineer was the necessily 1o design paris
of the upper trading hall tioor for the heavy
construction loads which might be applied
during erection of its roof

Another item critical 1o the design was
the general contractor s wish that the tower
and low-rise construction proceed inde-
pendently. In addition, he needed 10 have
the frading hall trusses erecled as soon as
possible o mee! projected schedules of
completion

Alter reviewing all the input of the various
parties—architect-engineer, general con-
trator-steel erector—the final design was
begun in early 1981, The structural system
called for a truss 175 ft long and 14 ft deep
weighing nearly 65 tons. The lop chord Is
pitched slightly as a construction require-
ment 1o it the truss under part of the
seventh floor. All material for the trusses is

The Box  under construchon

2nd Quarter/1983

50 ksi. Top and bottom chords use jumbo
column sections. Using the jumbo sections
in tension necessitated that splices be bolted,
rather than welded. The truss for the roof of
‘The Box.” 150 ft long and 9% ft deep.
weighs about 35 tons (Fig. 2)

In September 1982, structural steel for
the trading hall was erected. The six huge
frusses, which support the upper trading
hall floor, were barged lo the site via the
Ohio, Mississippi, lllinois and Chicago River
waterways from the fabrication plant in
Ambridge, Pa. A barge-crane, previously
used lo hoist structural steel for the new
Columbus Drive bascule bridge in Chicago
was floated down the river to the site. The
walerborne crane was chosen because the
six trusses could not be manipulated either
through or around Chicago viaducts. Trans-
porting and ereclting the trusses from the
Chicago River proved the bes! solution to
the problem

First step was 10 lift the most westerly
truss into its final position. Floor beams
were then installed 1o tie the truss and the
exterior wall together and provide lateral
bracing for both elements. Next, two of the

gwe < {FTUSSEes Sk ik

Imnal posilior
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STRUCTURAL
PRODUCTS

What 9% of your needs
require ST. LOUIS
SCREW & BOLT HIGH
STRENGTH Bolts?

Consider this -

« American Made
« Tested & Certified
« Full Range of
Type 1 & III Products
« Fast Delivery
«95 Years of
Dependable Service

We wantto be involved.

caLL US coLLecT!
Today at 314-389-7500

ST. LOUIS SCREW A BOLTCO

6902 NORTH BROADWAY
ST. LOUIS. MISSOURI 63147-9990
PHONE (314) 389-7500
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trusses, one at a ime, were hoisled onto
skid beams and braced together 30 it apart

(Fig. 3). The two trusses (130 tons) were

then skidded across to the eastern end ol
the building into their final position (Fig. 4)

Similarly. two more trusses were lifted and

posiionea f IIE\tli-r the last (sixth) tre
lif ¥

lifted by the crane into its final position

This whole proce fure Of erecling the six
5 look only one week! d 1
tollowing weeks, the lioor beams, melal

feck and slab were installed
In March 1983, the same procedure was

repealed n a similar fashion lor the root

HO SeE i ]
barged 10 the site. H¢ f. inthi sta
e r je ] ir 3
piece in -bolled. Ere rocedure
' 1 ir ]
Once again 1t took aboul one week lor

American Brndge Division 1o install the tr

The two lrading halls—niCKkname

narket |l by its tenant, the Chicagc
inlile cxcnange
). a
y i d the i
all
[ | plex 1
xpeclted in early 1984 O

Architects

Structural Engineer

General Contractor

Steel Fabricators

Steel Erector
American Bridos

Owners

MODERN STEEL CONSTRUCTION



Using Coronet Load Indicators

saves over $75,000
on PPG Building.

Comparing the bolt inspection
costs of two buildings recently
erected in Pittsburgh, Pennsyl-
vania, shows how using Coronet
Load Indicators can mean signifi-
cant cost savings

The high-strength bolts on the
Dravo Building were installed
using the “turn-of-nut” method
Bolt inspection required an
inspector and two ironworkers
with a torque wrench at a cost of
$9.95 per ton of steel

The bolts on the PPG Building,
however, were installed with
Coronet Load Indicators. Bolt
inspection required only half of a
man's time at a cost of $1.75 per
ton of steel plus the cost of load
indicators at $4.00 per ton, or

a total of $5.75 per ton

That's a savings of $4.20 per ton
over the Dravo Building. With
18,000 tons of steel used to erect
the PPG Building, the total sav-
ings in bolt inspection is $75,600

What's more, with Coronet Load
Indicators, 100 percent of the
bolts were inspected, whereas
only 25 percent of the bolts in-
stalled by the "turn-of-nut” method
were inspected. And because a
calibrated torgue wrench does not
prove that the bolts have been
properly tightened, the proper
tensioning of even these bolts is
not assured

PPG Building, Pittsburgh, Pennsylvania. Owner
Pittsburgh Plate Glass Co Architect: Johnson
Bu Engineer. Skilhng, Helle, Christiansen
Robertson. Fabricator: U.S.S. Fabrication, Division
o United States Steel Corporation. Erector

an Bridge, Division of United States Steel

Corporation

Why spend twice as much for
inspection using a system that is
unreliable? Save costs and know
your bolts have been properly
tensioned. Specify Coronet Load
Indicators. Write or call today

for an up-to-date fact file

[ == o L e

Cooper &mer Inc

Coronet Load Indicators
522 Parkway View Drive

Pittsburgh, PA 15205 Glynwed
Telephone (412) 787-2253 - Telex 812381

2nd Quarter/1983




Central Church:
A Circle of Steel

entral Church i1s located on a 34 -acre a centrally located pulpit. The ceiling slopes
site In Men phis Tenr one ideally up toward the center ol the san

on with a skyliagnt lot

sultled to the circular parking areas ani

ncept. The site mas the pulpit. These des

vehicular «

’r":;n.“..'u;;! vides 1or playing nhelas., gym vide nalura IQ

efeclts, In adaition, the owner wanled a 4o

nasium, recrealion (

ft cross on the center of the rc 1 X[
also included the struct 0 110N I each tr mit
) | £ il f ir i 1] ru |
1SS led Space J utu [ na 11
Is fou tory ular X it diamets kylight was req

: well as convenient accessibility i If Engineering Solutions The enaineer used tension and com

rounding parking areas. The tacilty s desiqr he engineering solutions meet the ow the {
To)l I Ir O 1 ents in a ructure I i ras of the tr res( I
throuqt 1 arefully phased | naracter | norg, t Kyvhignl opt s
1 f 10] {l f PW 1 d 1 higr If
| circular sar jary nstructed t MRICH supports the YU f
Design Criteria radially arranged trusses which vary Ir 4. Vertical X-bra il
The structura iesiqr riteria required the jepth from PR o6 i 1l the eavel 30 i at necessity for the structural framing sys
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tural requirements, and i1s aesthetically

pieasing when viewed through the stained

glass windows
.‘) Two avers ol stangard steel bar joists

al the top chord to

1, the other at the

rallect

cenng. 1ne canng

scuipled to

the structure above, produced an elegant

6. The two layers of bar joisls create a lar ge

athc space in which catwalks permn
service access to ceiling hights, audio

equipment, HY AC and other mechanical

The roof sysle was extended radially
outwara i the sanctuary, with more
1 al framing used 1
i b four 155

4 he i ) Tn
' 3 hich has [
ool Iray and efl
he ect aag ] frat { the
) | arl gesign and
Jction te qu addition t

he root.structure over the sancluary

S umgue in itsell. The steel

vides an excellent backbone 1or aesthetically

appealng. elegant, scuipture-type ceilling
and roo! hinishes 10 emphasize the unger
.',Hu___;. structural elements. A soaring cross
and the 30-ft onen s aht in the center of
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General Contractor

Y \ ?
Martin Cole Dando & Robertsor

Architect

sla, Leorgia Memphis, Tenne

Structural Engineer Steel Fabricator

Kun-young Chiu & Associales, In Pidgeon-Th a in Lompany
valgosta, Georgia Memphis, Tennes

Construction Manager Owner

TMA, Int Central Church
Valdosta, Georgia Memphis. Tennessee
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wWhen'’s the last time
you asked for
a custom hot-rolled section?

= ”

WBC Custom-Welded Sections Beat Hot-Rolled Beams Six ways.

1. Custom Sections
It's no longer necessary to restrict

your beam designs to standard hand-

book WF sections. Special offset or

Z" sections like these are easily pro-

duced by Welded Beam Company to
sult your exact geometry, loading
and length requirements. You can
even use dissimilar steels for web
and flanges

2. Reduced Fabricating
Cost

Since WBC "CustomBeams' are fab

ricated exactly to your requirements

labor and scrap from cutting up

standard WF beams 1o suit the job is

eliminated

3. Stronger

High Frequency welding produces a
true forge weld as strong as the par-
ent metal with no filler metal or cast
structure. And, you can specify HSLA
steels up to 80,000 psi yield for all or
part of the beam providing greater
load-carrying capability in a smaller,
lighter beam

4. Easier Assembly

Draft angles are nonexistent for WBC
HF-welded beams. So flanges are flat
and edges are square, simplifying fit-
up at assembly. Also, beams can be
delivered to exact customer lengths
saving on splicing or cutting on-site

5. Consistent Quality

Qur beams are produced continu-
ously at speeds up to 200 feel per
minute on our modern high frequency
weld mill. Low waste, high speed, and
specification-matching controls com
bine to assure a consistent high-
quality product

6. Delivery Flexibility

Our mill is a more flexible manufac-
turing system than the traditional hot
mill. As a result, shorter runs are eas-
ily achieved that shorten your lead
lime and let you match delivery to
construction dates

Welded Beam Company "CustomBeams” can make a dramatic difference in the
integrity, scheduling and fabricating costs of your fabricated metal product

Contact WBC now to get the full particulars

Post Office Box 280, Perry, Ohio 44081. Telephone: (216) 259-4500

L -

WELDED BEAM COMPANY | |




Barnes Building:
®Recycling an lllustrious
Heritage

S continue to serve as one n reuse, rehabilitation and remodelling pro
greates! resources, ofter ects where an inappropriate design decisior
proviging much neeaged, low-cosl space for can seriously delay finar illy jeopardize
Ar an entreprenuers. The d Fara the project. This necessary ooperatior
Building has quite an lllustrious her lage laks nany 1 n | e project
ngs as a resource, and not a hability, prc and has played a vital role in off-waterfront uding de N builg, fast-tracking, ana
rChile 1socely a iy area ingdustrial development, more recently construction managers monitonng the de
10 velop and recycle them into a viable as a governmenl structure, The nine-story sign process to produce guaranteed max
gesirable real astate inves To have 500,000-sg it building occupies a full city mum price based on parhally compleled

that is cl block on Summer Street. Its original brick structural drawings. While these strategies

considered recycling a building

toamilefr the IB n.andinan tacade reintorced the architectural charad Ire ; able and widely used inthe privale
area thal may still be years away irom ler crealed by the many brick warehouses eclor, most of them are nol appucabie (i«
jevelopment, is equally amazing However located in that area. Now remodelled into a mpetitively bid, fixed-price put
the U.S. Government made a mmitment modem oihce building, and renamed the tracts, where frequently the de I NnnNeer
n19/51 pletely renovale the Farg s Building, the structure has a totally joes not fully participate in the constructi
Iuilding—the uilding many A 306 ne expecled 1o serve as a phase of the pr

| ay ren SiiNg Delore they positive influenc on the quality and | Ver { ne ol these prot I
oined the Waorld War |l and Korean conflicls tion that might be taken in upgrading f ne governmer niracts include a Value

buildings in the area Engineering clause which encourages the

Building Renamed—Now contractor to submit changes in the desigr
the Barnes Building Value Engineering Paid Off which could result in savings of lime and

The Fargo Build J IS JUsl one Of many intoday s compelitive environment, there 15 noney. Th | 1 ntract 1or 1he
.‘-.-r-"L.r'-- t how New England put one of its a greal need lor close cooperation between remods J Ol the Fargo t INg Is unusua
most valuable resources 1o work, The area fructural engineer ontraclor leel 1 n that th 10T 1NE ] Prog }

J lory, a i fabr I thal ricator ana ereclor o tind the 1081 ¢ I0ed a may ! Je inir L bra ]
nistory 1s closely woven into its older build nomical solution n iime and money | systems andg (he ppori e AL
ngs, many of which housed the American frame a buil e th true 1 i valls. Because of the nd compléexity of
Industrial He ior e5¢ ame xlentonm ngs. it is a critical factor the buwilding 1 1 it I I

_ [ FF?:r:rn..“_
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schedule, Ihe proposal 10 change exienor inder the foors and the transverse stes
framing was not for the faint-hearted oraced £

The Fargo Building was originally framed A pre nary desiqr licated thi
wilh bulil-up structural sleel columns and proximately 600 1 { st tur
rolled beams arranged or 19 in.x1 H W 1 D¢ JUIr ] g 1 3
Day The tloor system was fial lile arches jpport exterior w The ntra P
with a ncrele | PRINg ne bulldir ] wWas WhICT VOIVE " x n (81 dand i ed pr ary 1apr 1 i erect
wiginally subdivided by a number of brick x 4-ft spandrel bea A g erve a [ § 1N hed hict licaled thi
parly walls extending from the basement 1 support for the new curtain wa concept was hinancially feasible. anda would
through the roo!. The externor of the buillding The $21 -million contract 1 arry out the gave t i use il permitteg
was sheathed with conventional brick walls renovalions was awarded I I \: n. Most portantly, the

partially enclosing the exterior columns and 1978 However,

spandrel beams. The building, located on analyzed the construchion sch I larger are | the existing brick facade
tilled land, was supporied by unireated wood ame clear thal isl-in-place concrele of the building. The demolition scheme was
frictior e To accommodale the various framing around the perimeler of the buillding critical 10 the |ob since the extenor masonry
ISt er the years, portior it the intenor al ' a noors would seriously delay 1 walls proviged what intie i ytudinal latera
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walls at the upper floor rps ol Engineers led to the idea ol chang Extensive Computer Analysis
Wwhen the Dept. of Detense decided (o ng the oncrele trame 1o ste 't would Although the approximate preliminary de
jel the ding I e 16 federa jht of the building and speed 1 s d )y ha thods. the fina
agencis they decided 1 rengthen the If truction. The weight u \ inaly ! lesign wer 10N the
lloors, repla il exterior isonry  witl mporiant because ol the largely unknowr laad |l nputer jra inalyzing
10 panel ] Siré I § i {1 M thée | it i ira NI l 1 | i n
m 1 It I a 1 t ent juct - )
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wealth's Buillding Code. To facilitate detailing
and fabrication, and to control drift on the
ouillaing to »/400, columns and spandrel
beams were selected exclusively from 18
and 21-in. wide-flange sections of 50 ksi
steel

Column-lo-beam joints were made with
shear tabs and A325 bolts 1o carry the
shear and full penetration welding of the
flanges
stiffeners and web doublers where required
on the columns

The joints were reinforced with

Connections 10 exlerior
frames and the horizontal and lransverse
steel trusses were made with special plates
to accommodate the individual field con
gions as well as a continuous concrete
bond beam at the edge of the tloor

Contemporary Panel Treatments

One of the major problems which precipi
tated modernization of the struclure was the
fact that it was actually seven conliguous
structures with no expansion joints. The

masonry exierior har experienced so much

mov nl over *. & years thal waler had
penelrated the masonry, whicn resulted in
severe corrosion of portions of the exteror
structural steel frame. To correct this de
hiciency, yel maintain the fireprooted strut

tural steel frame and columns, a building
skin '3]:4'::'_,' which examined 16 diferent
extenor hinishes was made

Early in the design process, the archi

tecl/ engineer was encourag by its chent

lo consider giving the building a totaily new

-~

K

-

[}

4

|
|

-
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image, one thal would make it comparable
to other new office structures in Boston. In
recent years, the architectural community
has been quite concerned with
tualism —how a bullding appears and fils
into its surrounding environment. However
in this instance there was a grealer over
nding concern for creating a new image
while correcting the structural and archi-
teclural deficiencies. Since the existing brick
had failed because of a lack of expansion
and control joints, an all-important critena
was 1o replace the brick with a new system

conlex

to correct this problem and yel provide
grealer thermal efficiency. In addition, the
new skin would have to withstand up to 110
mph wind loading, as well as meel seismi
design requirements

Ulimately, a porcelain ename
system was selected because It not only

steel panel

met the performance criteria, but also pro
vided a durable, long-lasting himish to with
stand the assault of sall ar and urban
poliution. Aesthetically, the porcelain panel
nol only provided a much needed color
palette, but also the practical and lunctional

capability of being self-cleaning

In the greater architectonic sense, the
nearby Federal Reserve Bank Buillding
sarved as the architectural antithesis 10 the
new Barnes ﬂl_nli'in'u__l The design of a strong
massive, horizontal structure leads the eye
directly to the slender vertical statemenl at
the end of Summer Street. By using a similar

bullding color, the architect was able 10

visually unite these two very diverse archi-
tectural solutions, even though they are
blocks apart. A dash of blue color was
introduced
square-edge windows al the extremities ot
the structure, to accentuate and detine the
corners, over 480 ft apart on the Summaer
Streel facade. The radius windows provide
a rhythmic component which relieves mo

along with deeply recessed

natony often found in office buillding facades
These radius edges with gaskel frames
also help soften the relationship between

d

glass and metal panel, yet prov geo
metrical contrast 10 the square-edqed louvers
and end bay windows

Thus, the urban aesthetics were married
to the diversity of the area
basic funclional considerations were mel al

and some very

the same time. Removal and replacement
of interior walls, couplad with the closely
scheduled frame, permitted the skin 1o be
installed in a highly efficient manner while
providing protection 1o the new struclural
framing system. From the architect's point
of view, this provided the ulimate synthesis
in progr

leclural components

vely unit structural and archi

L

The building was dedicated in April 1982

The successiul execution of this imaginative

Value F ngineering Proposal which subs!

concrete saved the

tuled structural steel

government $2/0,000—and permitled ben

eficial occupancy of the new Barnes Buillding

many months earlier than would have been

possible with a concrele rame

Lanigaume & it

Architect/ Engineer

s_lruclural Engineer

wii Rona In

General Contractor

Wexler Construction Co

Newlon Highlands, Massachusell:
Steel Fabricator

vwens sleel

Owner

LS Army



Weathering Steel Bridges:
Michigan Ban Sparks
Multi-State Study

he State of Michigan imposed a slate
Twnir- ban on the use of unpainted
weathering steel on highway bridges in
early 1980. That ban sparked a thorough
and authoritative study of weathering steel

on 49 bridges in seven slates The study
was conducted by a task group of slale ana

tederal ighway officials and steel company

corrosion/metallurgical specialists. Find-

ings of the under the auspices ol
AlISI, should if interes! 10 states and
localities who now have weatherir

bridges. as well as th

sSe who coniemp
their construction

The study was initiated after a statewide
moratorium on using unpainted weathering
steel in its highway program was declared
by the Michigan DOT in March 1980. The

bridge design enaqineer for the department

stated the edict lollowed a limited morator

um on using the matenal N depressed

roadways and In urban/industrial areas

where prevalent. Bott

heavy salting was

moratonumes came ate |
penod which began f
Detroit's 8-Mile Hoad B

tions determined that corrosion rates were
nol tapenng all, and

was the conhined env

siructed the wetting/drying cycies neces

sary for salistactory performance of weather

ing steel

Sharing Michigan's concern, the AlSI or
ganized the Task Group on Weathering
)ers
included state bridge engineers from Michi
Maryland, New York, North

el engineer

Steel Bridges to study the problem. Memt

gan, HHinois
Carolina and Wisconsin, the ¢
of the New Jersey Turnpike Authority; and

representatives from the Federal Highway
Steel

members include those from Armco. Beth

company

Administration and AISC

ehem, Inland and LS. Steel (

Robert F. Wellner of Bethlehem Steel

Corparation of the task groug

It was not

our purpose to advocate
the use of weathering steel in highway
bridges everywhere. Our objeclive was two
fold: to determine if the Michigan brnidge
situation indicaled a general problem, or
one peculiar 1o thal state; and to repor! all
whict

the ftindings will help stales and

specilying agencies to evaluate the prac!

weathernng steel in

idge program

ingeriaken v

ng steel

ction form and proce

}d on varying origge ¢

ions including amount of

metric features and exposure to de-icing
salts. Each inspection team consisted of an
industry corrosion engineer and represen
tatives of the resp
Study Findings
The data

| A |

term exposure ol weathenng steel Tound

nsible owning agencies

ollected on the eltects ot long

i\,,aj rmance wilth he VY {
ired
Ssummanzing the inspection

o! the following four factors are
believed responsible tar tormation of non
adherenl, tlaky rusl (1) water runoff, con

taminated with de-icing salls during winter

months, which drains through leaky seals

and open jomnls or expans jams, (2)

water and de-icing salls leaking through

cracks in the deck; (J) contaminaled waler
runott draining direclly over the edge of the
bridge onto the superstructure; (4) rust and
Jirt caused by tunnel-like ( HhoT vhict

to pay heed 1o il
Inpamnte Wi Nprise
] 10U OF The ) eqao
thi ke Ve r iuselt
i ver by elimmating the eed
10r inthial and mamntenance [ Lng. | his
1lso a big salety 1, for it eed
1 I0se heavy tramc lanesio a immodat
paint ]. W NEert 1Dle 1 ut IS Turthe
Dy using a thinm jJauge ol weathering
(=] el pr dée the eguivaler trength ol
regular slee
ne stuay 1 1 G ] sails 10 De the
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)y @xXcessive corrosion of

ge matenals, and weathering stee

S NO exception. Ir

ere the steel I1s

ontinuously exposed fo de-icing salls, a

flaky, non-adherent rust forms and the rate

ol corrosion ( not diminish

The task group communicated with the

e
-
7

=

) determine the quantities

Hons sury

sall applied at loc

Of all. the Michigan st ures are exposed
to the mos! de-icing s spel in tha

"-'\"._'13"'|1' County and Detroit areas, Also, as
noted on the inspection reports, the rate of

. Wity of non
anity of nor

In areas where
ly exposed 10 de-icing

I

Michigan has

ints in mulli-span

bridges than mo

I cantilevered /suspended

oxiae that torms on siee|

ler hot roling has liltie

g-ter

partormance ol

Where aesthetics are a

e =T

lasting o promole the earlier

developmenl of a unitorm, protective

Corrosive Deposits. Analysis—by wet
chemistry, spectrographic and X-ray aif

fraction lechnigues

ot the tlaky, non-ad

erent ru

showed signincant amounis ot

ces lurther

aggravales corrosion by providing a poullice

or constantly wet environment

Fatigue Life. No evidence of fatigus
[_'F\i: I |

5 (Dremature fracturing) due to cor

an any of the prigages
aage of the

11rOom or fourto 16 Jyears

this study cannol be sidered usive
n terms this factor

ng i
At f

aggressiv

painting. since current ield painting prac

tices may be inadequale when the surlace
s contaminated with chlorides, the task
group contacled the Steel structures FPaint
ng T | 10 ask 1or assistance 1IN st ng
thie nrobile

weatheri

N f I

oY [ i

£ Chps id
J 14 i i
YOrK
r [ Y 1 W thar teel O ne B0
bridaes throughout the slate, and st 1er
it as the normal standard for bridges. Ob
T~ { ' } to
: y 1t | L

2nd Quarter/1983

constant wetness or excessive salting. We
think the task group s report was complete
and i shouid be helpiul to those who con
template the use of weathering steel

says Robert Wellner

the study finds that

In its conclusions

task lorce chairman

Ot corrasion-resistant sleels for

seleclion
bridges 15 a malter of engineering judge

ment. Some of the faclors 1o be evaluated

are aesthetics, the safety resulting from no

painting over traltic, savings dernved from
elimination ot painting and the greater
strength ol weathering steel versus its

ost important of all he

slates
environmental evaluation of the overal

bridge site. Any conditions which creale

continuous wething a long g od ol
hime ang/or chlonges on the sleel have |

be avoided. In Michigan, for example. local

conaitions include exceptionally I‘-r=.1-,~_\‘ se

and design getalls such a

pin/ hanger connections for cantilevered
suspended spans Due to the potential for

leakage al brigge joints, design and agetailing

pl mportant role in avoiding ISSIDIE
problems at crntical points ot a ¢ Clure firsni Bl o
F'he investigation has not produced any 1
evigence (0 warranl major changes in the
Jecision-maxKking proces: ised 0 gaecige
Ipon the specimcation of corrosion-re: lant
steels. The vast majorty ol such steels
installed in this country perform in a salis
ractory INNE
Note: i)' D 1 1€
eplel¢ | or wal ‘arfon
vwealne ] t 1 A !
ol 161 W, W 101 ( 6 Wi
& It [ idap A il

2



Seventeen Years. ..
and Still Building with Steel
T- student body of 2,500, plus future expan

In this period, the hirm has designed over 0

the college. The campus included dormi

15.000,000 sq it of space—much of it steel lones and married student no 8]
framed. Using steel framing has been ar academic steel-framed "“unistructure” with
important part of their award-winning design 280,000 sq ft of classrooms, faculty and
approach. Steel has proven to be cost-and administrative offices: a studen tivity
hime eflfective and has allowed Innov pace, a gymnasiur At hieti ex
signs to be translated into actual bulaings presigent s resigence, a sewe reatment

Bryant College was the development of the

me-critical need 1o relocate the campus To meel the schedule imposed by the

from downtown Providence, H.| in an commiment of the owner lo vacale existing

elapsed time of 26 months, the college was facilities, a "'tast-track
ala) re toir I i o A s a direct re t of
110 1967, Hilher designed a com ntracts, which save

28

Group, Princeton, N.J., atfirms pletely new campus to accommaodate the

lieq, the col

AVINGS IN aver

al € ind-cost effectiveness of
the tructure contnbuted to the
success of the project—and permitted
Bryant to move into a totally new campus in
only 26 months, and under budget

nis personal

I water con
ditions on the site, the house 1s elevated or

a steel frame, and surrounded by a deck

G Architectural Award of

the house with sur
jark woc 1] 11
Made possible by th

design of Hilher s home proved so fu

that the family has continued to live there
ven as it has grow ina it eds havi

Award was the hirst home ffice for The

Hillier Group. Completed in 1973, it was th

first building in the state of New Jersey to be
1 .

1sirucle under the mandated require

Architect
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A Renovated Hospital
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1o be the most cost-and-time effective method
to achieve the innovative design. With a
sloped-roof designed for passive solar ad
vantage, the reflective glass skin of the
building is attached 1o drywall system sup-
ported by steel mullions. The building was
featured in Modern Steel Construction, Fourth
Quarter, 1982

Largest Project to Date
Benelicial Center—over 1,000,000 sq ft-
the largest project designed by The Hillier
Group lo date, was dedicated in Augusl
1982. The fast-track project took just four
years from the time the architect was com
missioned until it was completed. The old
world, Flemish bond-brick exterior skin is
attached to a steel infrastruclure. It tra-
ditional brick consltruction had been used
the giant complex would have laken much
longer to complete

Beneficial wanted to humanize ils cor
) realize this concepl, a

porate offices. T

corporate "village™ of individual buildings
was designed—each bullding houses a de-
ined category ol corporale and support
activity. The buildings were then linked by
arcades at the main plaza level and by skylit
tunnels at parking levels below the complex
The focal point of the village is the 88-1t
campanile, a clock tower concealing a water
storage lank, Because of the project's visi
bility from surrounding hilitops, employee
cars are concealed beneath the complex
and in two independent brick-faced garages

Continuing the architect’s long history of
building with steel is a 200,000-sq ft cor
porate headquarters ol JM, Huber Corpo
ration, currently under construction in Edison
N.J. The building, constructed in an en
vironmentally sensitive area, actually spans
a brook which runs through the site. Con-
ed steel columns support the
2| framing. Again, the strength

crete-encas

elevated ste
and adaptability of steel permitted a building
to be construcled on an olherwise unusable

site

In Hillier's 17-year hislory, using steel
framing has permitted their innovative de
signs 1o become tunctional, trendsetting
buildings. The Hillier Group depends on the
eftectiveness of steel for its strength, ts
lightness and its flexibility

MODERN STEEL CONSTRUCTION



SIEEL FLOOR DECKS, ROOF DECKS,
CELLULAR RACEWAY SYSTEM,
SIDING AND WALL PANELS.
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THE FIRST STRUCTURAL ANALYSIS SYSTEM EVEN
A  SMALL ENGINEERING FIRM CAN AFFORD.

If you're still farming your stress analysis and
design problems out, it's costing you time, money,
and flexibility.

Our SCADA /DEC PC-350 package matches
the capabilities of a quarter million dollar main-
frame system.

Proven in the field over 1% years, SCADA can
pay for itself in a few months. Or on one big job.
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85.46-4(




