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CHARLOTTE, N.C., has experienced significant growth in 
the past decade, bringing an increase in tourism and subsequent 
demand for more convention space. 

The existing Charlotte Convention Center is the prime loca-
tion for meetings, conferences, and exhibitions in the region due 
to its proximity to the Charlotte Douglas International Airport 
as well as being within walking distance to several sports venues 
and many amenities in the city’s Uptown central business district. 
While the facility already included an impressive 280,000-sq.-ft 
exhibit hall, analysis showed that additional meeting rooms and 
pre-function spaces would increase its value and also accommodate 
more and larger events. 

Given the center’s location in a dense, urban environment, 
allowing little to no room for horizontal expansion of the facility, 
the City of Charlotte and the Charlotte Regional Visitor’s Author-
ity (CRVA) teamed up with architect tvsdesign to develop a vertical 
expansion concept to increase the meeting room and pre-function 

space by 50,000 sq. ft. Not only does the design concept increase 
the leasable space, but it also transforms a previously utilitar-
ian exterior along the Stonewall Street side of the facility into a 
prominent and inviting aesthetic. To further enhance the building’s 
connection to the city, the renovation also introduces an iconic 
pedestrian bridge linking the center to the adjacent light rail sta-
tion and development on the other side of Stonewall Street. The 
new convention center is scheduled to open by the end of the year 
and incorporated more than 1,400 tons of new structural steel in 
the expanded portion.

Steel Truss External Post-Tensioning
The structural engineering and construction challenges were 

numerous for such a unique convention center expansion. How-
ever, the most technically challenging aspect was also an enabling 
component: updating the existing 90-ft steel roof trusses for an 
enhanced role.
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These trusses span over the exhibit hall space below but, as part of the expansion, 
would now be required to support an additional concrete topping slab, additional 
superimposed dead load, and a new 100-psf occupancy live load. Several strengthening 
schemes were studied, including hanger systems—which would have required disrupting 
the new meeting room space to be structurally effective—and a brute force approach of 
adding a significant amount of steel plate with seemingly endless field welding. Several 
external post-tensioning concepts were also evaluated, with the initial solutions sharing 
the common theme of performing the tensioning from the top of one end of the truss. 
However, this approach would have required access in the form of demolishing the roof 
slab and corresponding cost increases, but more importantly, it also involved severing 
the building envelope undesirably early in the construction process. 

The design team came up with a solution using a steel tension rod queen post truss 
system that straddled the existing truss. Tensioning of the rods was achieved simply by 
simultaneously jacking at the queen post locations from the bottom chord of the existing 
truss. The resulting solution solved the problem of accessibility when performing  the 
tensioning operation, as well as used jacking forces much lower than the resulting tension 
force in the steel rods compared to traditional post-tensioning of the tendon. Furthermore, 

The Charlotte Convention Center 

leverages steel to add 

several new meeting rooms and 

an iconic pedestrian bridge.

A rendering of the 
completed Charlotte 
Convention Center 
expansion.

charlottemeetings.com, courtesy of tvsdesign
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this jacking process allowed for a direct understanding 
of the load relieved from the existing truss.

The steel rod post-tensioning system works by 
effectively relieving load from the existing truss by 
using hydraulic jacks to raise the existing truss while 
pushing down on the rods. Significant rod tension is 
induced from a relatively small jacking force. Although 
the system was jacked to a specific force, displacement 
predictions were used as a reference point to ensure 
the behavior was consistent with the analysis. After 
locking in the jacking points, the jacks are removed. 
Future loading, both dead loads, such as the concrete 
topping slab, and occupancy live load will load both 
the existing truss and the added queen post system as a 
function of stiffness through compatibility. Ultimately, 
the system resulted in efficient use of steel consisting 
primarily of 3-in.- to 3¾-in.-diameter Macalloy S460 
rods with clevis systems, steel plate strengthening of 
the existing truss verticals at the two queen post loca-
tions, and a top chord compression strut on both sides 
of the existing truss. The compression struts were 
reasonably sized as W8×48s by detailing a connection 
at each truss vertical that braced the strut but also 
allowed longitudinal movement.

courtesy of the City of Charlotte

above: The existing truss external post-tensioning load 
sequencing.

left: The beginning of vertical expansion construction 
after enabling strengthening work.

An initial group of externally post-tensioned trusses during construction.
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 The 90-ft filler trusses are supported by existing 
continuous truss girders also spanning 90 ft to cre-
ate the typical exhibit hall column grid. Due to the 
strengthening needed and the continuity of the truss 
girders, a brute force steel plating-strengthening 
approach was taken. The steel plating approach 
required careful consideration due to the number of 
weld passes, which included both partial-joint penetra-
tion (PJP) and complete-joint penetration (CJP) welds. 
The welding was performed under a limited number 
of passes to limit the heat-affected zone of the exist-
ing W14 truss members. By strategically considering 
weld passes and locations, including coordination and 
review by the welding inspector, the team was able to 
avoid shoring during the welding process. 

Not surprisingly, several bolted splices on the 
existing truss girders also required additional capac-
ity. Because the existing splices were bolted splices, the 
splice strengthening was devised to emulate a bolted 
splice so that bolts and welds were not mixed at the 
same interface. The splice strengthening involved add-
ing plates field welded to the existing W14 flange tips 
and non-contact lapped with the member strengthen-
ing performed on the flanges. A bolted splice plate was 
used to bridge the gap to the welded plates. To avoid 
the challenge of accessing the bolts when in place, the 
design drawings noted to bolt the splice plates together 
on the ground and hoist the entire bolted assembly in 
place prior to performing the field welds.

above: A hydraulic jack was used at external post-
tensioned bottom chord queen post locations.

right: Truss girder strengthening using plating.

Bolted splices were attached to truss girders prior to 
lifting them into place.
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Custom AESS Girts
Of course, the structural work for the 

vertical expansion included a significant 
amount of engineering and construction 
work beyond the truss strengthening. While 
many of the structural renovations will 
never be seen by visitors, exposed steel was 
strategically incorporated in several areas of 
the new construction to enhance the final 
aesthetic. One example is the custom archi-
tecturally exposed structural steel (AESS) 
wind girts that support the approximately 
38-ft- and 30-ft-tall curtain wall systems.

The architectural team designed this 
exposed girt system to be low-profile and 
angular in nature. The resulting built-up 
section is comprised of hollow structural 
sections (HSS) and top and bottom plates, 
and the plate edges combined with the con-
tinuous AESS flare bevel welds concealed 
any semblance of a rounded corner. To 
address the low weak-axis stiffness of such 
a thin girt profile (3¼-in.-thick HSS10×2 
plus two 5⁄8-in. cover plates), the Halfen 
DETAN Rod System was used for both the 
sag rods and the connection struts between 
the curtain wall mullions and the girts.

A bolted splice strengthener field welded 
to a truss.

AESS 1: Basic Elements was specified for 
the girts; see “Maximum Exposure” in the 
November 2017 issue, available in the 
Archives section at www.modernsteel.com, 
for details on the various AESS levels.
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Pedestrian Bridge Connector
The new pedestrian bridge connecting the con-

vention center to the light rail station was designed 
to be an iconic addition to Charlotte’s central busi-
ness core. The primary structure consists of two 

115-ft-long steel trusses with composite steel beam 
in� ll framing, with all elements selected to address 
the skewed footprint, non-parallel and irregular edge 
geometries, and the interfaces with the convention 
center, existing light rail station, and active light rail 

Custom AESS girts 
and a Halfen DETAN 
Rod System at the 
curtain wall mullions.

603-402-3055 • Automated Layout Technology™
Visit AUTOMATEDLAYOUT.COM for a Quote

The first automated marking machine created specifically 
for the layout of commercial handrails, stair stringers and 
so much more utilizing your steel detailer’s dxf files.

• Cut Fabrication Time by More Than 50%
• Ensure the Highest Level of Accuracy
• Boost Your Profit Margins!
• Lay out complex geometry in seconds
• Designed to replace your existing fabrication table

“The guys love it. They jumped right in on it and have been 
working to make the most use of it. Great purchase.”
Nat Killpatrick • Basden Steel Corporation

“I think it’s fair to say that this machine continues to 
exceed our expectations. We are very happy with it.”
Chief Operating Officer • Koenig Iron Works

“The machine is fantastic and could not be happier. 
Keep selling this machine, it’s a winner.”
Misc. Shop Foreman • Koenig Iron Works

so much more utilizing your steel detailer’s dxf files.so much more utilizing your steel detailer’s dxf files.

Visit us at... 

September 13-16, 2021
McCormick Place, Chicago, Illinois



46 | AUGUST 2021

above: A rendering of the completed pedestrian bridge. below: Steel framing supporting the bridge and jewel box structure.

charlottemeetings.com, courtesy of tvsdesign
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bridge. The most challenging portion of the 
bridge was also its most eye-catching ele-
ment, a “jewel box” structure cantilevering 
20 ft from the west edge. Three structural 
steel “pike” trusses were used to cantilever 
from the primary trusses by using the west 
truss as a prop and the east truss as the back 
span support. This level of “structural gym-
nastics” made structural steel the best mate-
rial for the pedestrian bridge.

Given the nature of the bridge as a 
highly traveled pedestrian corridor, the can-
tilevered nature of the jewel box structure 
(which includes seating units), the long stair 
structure back to convention center terrace 
level, and the natural frequency of the struc-
ture, the design team performed several 
time-history analyses in SAP2000 using 
criteria and forcing functions established in 
AISC Design Guide 11: Vibrations of Steel-
Framed Structural Systems Due to Human 
Activity (aisc.org/dg). (Revit and ETABS 
were also used for the structural design.)

Ultimately, steel was the perfect choice 
to bring together the existing structure with 
the new one-of-a-kind meeting room space it 
supports, as well as to connect the expanded 
facility to the city’s rail network. Its opening 
will be especially appreciated following the 
long period of social distancing and will pro-
vide an improved, expanded, attractive venue 
for the return of conventions.  �
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