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Design Competition (1945-1948)
Construction Start: February 12, 1963

« Construction Completed: October 28,
1968

» Cost: $13 million ($180 million 2013 $)
* Height: 630 feet
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Inception and Early Funding
Around late 1933, civic leader Luther Ely Smith, returning to St. Louis from the George Rogers Clark National Historical Park in Vincennes, Indiana, saw the St. Louis riverfront area and envisioned that building a memorial there would both revive the riverfront and stimulate the economy.[14][15] He communicated his idea to mayor Bernard Dickmann, who on December 15, 1933, raised it in a meeting with city leaders. They sanctioned the proposal, and the nonprofit Jefferson National Expansion Memorial Association (JNEMA—pronounced "Jenny May")[16] was formed.
Design Competition
The idea of an architectural competition to determine the design of the memorial was favored at the JNEMA's inaugural meeting. They planned to award cash for the best design.[16] In January 1945, the JNEMA officially announced a two-stage design competition that would cost $225,000 to organize. Smith and the JNEMA struggled to raise the funds, garnering only a third of the required total by June 1945. The competition comprised two stages—the first to narrow down the designers to five and the second to single out one architect and his design. On September 1, 1947, submissions for the first stage were received by the jury. The submissions were labeled by numbers only, and the names of the designers were kept anonymous. Upon four days of deliberation, the jury narrowed down the 172 submissions, which included Saarinen's father Eliel,[25] to five finalists, and announced the corresponding numbers to the media on September 27. Saarinen's design (#144) They proceeded to the second stage, and each was given a $10,000 prize. Saarinen changed the height of the arch from 580 feet to 630 feet (190 m)[b] and wrote that the arch symbolized "the gateway to the West, the national expansion, and whatnot.” On May 25, the United States Territorial Expansion Memorial Commission endorsed the design.[26] Later, in June, the NPS approved the proposal
Construction
In 1959 and 1960, ground was broken,[40] and in 1961, the foundation of the structure was laid.[9] Construction of the arch itself began on February 12, 1963, as the first steel triangle on the south leg was eased into place. These steel triangles, which narrowed as they spiraled to the top, were raised into place by a group of cranes and derricks.[41] The arch was assembled of 142[42] 12-foot-long (3.7 m) prefabricated stainless steel sections. Once in place, each section had its double-walled skin filled with concrete, prestressed with 252 tension bars.[43] In order to keep the partially completed legs steady, a scissors truss was placed between them at 530 feet (160 m), later removed as the derricks were taken down.[44] The whole endeavor was expected to be completed by fall 1964, in observance of St. Louis' bicentennial.[7][8][45]. Although an actuarial firm predicted thirteen workers would die while building the arch, no workers were killed during the monument's construction.[48] However, construction of the arch was still often delayed by safety checks, funding uncertainties, and legal disputes.  
Topping out and Dedication
President Lyndon B. Johnson and Mayor Alfonso J. Cervantes decided on a date for the topping out ceremony, but the arch had not been completed by then. The ceremony date was reset to October 17, 1965, and workers strained to meet the deadline, taking double shifts, but by October 17, the arch was still not complete. The chairman of the ceremony anticipated the ceremony to be held on October 30, a Saturday, to allow 1,500 schoolchildren, whose signatures were to be placed in a time capsule, to attend. Ultimately, PDM set the ceremony date to October 28. The Gateway Arch was expected to open to the public by 1964, but in 1967 the public relations agency stopped forecasting the opening date.[55] The arch's visitor center opened on June 10, 1967, and the tram began operating on July 24.  
PhyBoth the width and height of the arch are 630 feet (192 m).[10][58] The arch is the tallest memorial in the United States[4] and the tallest stainless steel monument in the world.[66]
The cross-sections of the arch's legs are equilateral triangles, narrowing from 54 feet (16 m) per side at the bases to 17 feet (5.2 m) per side at the top.[67] Each wall consists of a stainless steel skin covering a sandwich of two carbon-steel walls with reinforced concrete in the middle from ground level to 300 feet (91 m), with carbon steel to the peak.[45][68] The arch is hollow to accommodate a unique tram system that takes visitors to an observation deck at the top.[7]
The structural load is supported by a stressed-skin design.[69] Each leg is embedded in 25,980 short tons (23,570 t) of concrete 44 feet (13 m) thick[58] and 60 feet (18 m) deep.[70] Twenty feet (6.1 m) of the foundation is in bedrock.[70] The arch is resistant to earthquakes[71] and is designed to sway up to 9 inches (23 cm) in either direction while withstanding winds up to 150 miles per hour (240 km/h).[72] The structure weighs 42,878 short tons (38,898 t), of which concrete composes 25,980 short tons (23,570 t); structural steel interior, 2,157 short tons (1,957 t); and the stainless steel panels that cover the exterior of the arch, 886 short tons (804 t).[61] This amount of stainless steel is the most used in any one project in history.[66][72] The base of each leg at ground level had to have an engineering tolerance of 1⁄64 inch (0.40 mm) or the two legs would not meet at the top.[10
sical Characteristics
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Project RO7- Performance Specifications

Developing Model specifications for Section 200
(Grading) of the MoDOT spec book

Pilot project selected to incorporate into (R0O7)
performance specifications research
(Route 141, St. Louis County)
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Calculates material response to compaction and shows variability
Soil response described in Compaction Meter Value (CMV)
Calibration procedure is needed to correlate CMV to stiffness or density
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Results from Pilot Testing

Comparison b/w PLT and

PLT #8=13.8 mm
IC-MDP =51.8
wih= 221

PLT #4=1.9 mm
IC-MDP =134.9
wif =148

PLT #13=7.5 mm
IC-MDP =116.1
W% =14.0

PLT #15=7.7 mm
IC-MDP =105.9

\ PLT #19=62.5 mm

IC-MDP =65.0
wih=26.9




Workshop March 19, 2014

 Overall IC presentation

 VEDA Intelligent Compaction Software training
« Equipment Demonstration, March 20, 2014

o Caterpiller and Hamm Roller

e Trimble Demonstration

60 Attendees-Contractors,

Consultants and MoDOT Staff
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* Intelligent Compaction System / Rollers
« 2 Breakdown Rollers and Finish Roller w/IC
 Finish Roller with Temperature Sensors
« MOBA Infrared Technology at Paver
« Onloan for one week
 Collects real time thermal profile of 100% mat
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MoDOT collected data over a 4 day test period
The 1st 2 days, the units’ displays were covered
The last 2 days, the displays were visible
MoDOT cut additional cores during this time and logged them with high accuracy GPS coordinates to reference back to the IC data
This test period had dual purposes          
The first purpose was to show how the display units improve the overall roller coverage
The second was to correlate the core results with the pass coverage and temperature data and determine a relationship
MoDOT compensated APAC for the use of the system during this test period
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specification to include
« Soil/Base compaction-Original
 Asphalt compaction-Original

 Asphalt mix design-New

Solicit Consultant to develop specifications

Develop Data Management process/protocols for
Intelligent Compaction Data

Identify future IC projects (10 targeted for January
Letting)

Further education on benefits/processes



specifications working with MoDOT Spec Team
Utilize RO7 SHRP2 products during development

Review existing Intelligent Compaction
Specifications for incorporation into MoDOT specs

Provide on-site support for implementation of IC
Performance Specifications

Deliverables include Final Report and Training
recommendations for MoDOT staff



3. Edge Cracking

4. Longitudinal Cracking
5. Reflective Cracking

6. Transverse Cracking
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The SHRP Asphalt
Research Program: 1990 Strategic Planning Document
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Figure 1.1 Focus of research activities.




IDT for Low Temp Cracking
TSRST/UTSST
Texas Overlay
Bending Beam

SCB at Intermediate Temp (Louisiana)

IDT for Top Down Cracking
S-VECD
Repeated Direct Tension

SCB at Intermediate Temp (Louisiana)







State Bird: Bluebird State Insect: Honey Bee State Musical Instrument: Fiddle  State Dinosaur: Hypsibema Missouriensis
Dinosaur

. State Official Animal: Missouri Mule Official State Reptile: Three-toed box turtle

Jumping Jacks

Official State exercise-Jumping Jacks

Official State Dessert: ice cream cone
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Colorado claimed the stegosaurus as its state dinosaur in 1982. 
The District of Columbia’s state dinosaur is the Capitalsaurus as of 1998. 
Maryland’s dinosaur is the Astrodon Johnstoni since 1998. 
Missouri claims the Hypsibema Missouriensis since 2004. 
New Jersey’s dinosaur is the Hadrosaurus Foulkii since 1991. 
Texas has claimed the Paluxysaurus Jonesi since 2009. 
Wyoming’s state dinosaur is the triceratops since 1994.
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