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INTRODUCTION AND COMPANY PROFILE 

D. S. TechStar, Inc. was incorporated in the 

State of Ohio, USA. The founders have had a 

long history (100 years collectively) in the 

development of expansion joints and other 

mechanical components for bridges and 

structures. The company has three main 

stockholders, D. D. Brown, Steve Brown and W. 

M Brown, the latter two being the sons of D. D. 

Brown.   

D. D. Brown was President of The D. S. Brown 

Company from 1950 until his retirement in 1988. 

Starting in 1950, D. D. Brown invented the 

method of neoprene extrusion that enabled a 

continuous piece of significant length to be manufactured. This method called LCM or liquid curing 

method enabled the synthetic rubber (neoprene) to be continuously extruded, in-line cured, and wound 

on a reel. D. D. Brown developed the technology and was the first to provide a continuous seal to the 

construction industry.  

As the technology advanced, larger sizes and movement capabilities were required by the construction 

community and D. D. Brown was instrumental in being able to produce seals to accommodate the 

larger expansion joint openings. In 1970, D. D. Brown and Steve Brown, his oldest son, developed a 

modular expansion joint that sealed bridge decks with movements greater than 100 mm. 

FROM ONE GENERATION TO THE NEXT 

Steve Brown joined his father at the D. S. 

Brown Company after college at the 

University of Pennsylvania and became the 

National Sales Manager under the elder 

Brown. In this capacity Steve Brown 

developed the marketing and name 

recognition in the bridge construction 

industry as well as introducing steel 

component fabrication, which the bridge 

component industry was using more 

frequently worldwide, into the business. 

Quality was and is always the keystone of 

success. 

Figure 1: Steve Brown in front of the newly opened TechStar 

component fabrication shop in South Korea 

Figure 2: TechStar Modular Expansion Joints ready for shipment all over 

the world 
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Upon retirement of D. D. Brown, Steve Brown continued the development of the modular expansion 
joint. His brother, W. M. Brown, joined the re-named company D. S. TechStar, Inc. and together they 
set forth to enhance the design of the modular expansion joint. The brothers quickly transformed the D. 
S. TechStar, Inc. modular expansion joint design into a state-of-the-art bridge technology and 
expediently gained market share in the United States. Maintaining extremely tight tolerances with 
materials and their supply chain, which could handle higher loads, enabled TechStar to produce the 
highest quality joint system available on any continent. With the experience of over 100 years of 
collective design and field experience, D. S. TechStar, Inc. quality is unsurpassed by any other supplier 
in the industry. Movement ranges of 2 meters can be achieved with an infinite structural life with the 
design of today.   

TECHSTAR LG SYSTEM IN MORE DETAIL 

TechStar’s Modular Expansion Joint 
System is a mechanical device 
installed in bridge expansion joint 
openings. The primary function of 
the MEJS is to permit vehicle traffic 
to travel smoothly across large 
expansion joint openings. It does 
this by dividing the large expansion 
joint openings into a series of 
smaller openings called cells. These 
cells work in series to accommodate 
the necessary thermal bridge 
movement (expansion and 
contraction) while providing a 
smooth riding surface for bridge 
vehicle traffic.  

The MEJS is normally used for expansion joints with a movement range exceeding 75 mm.  The MEJS 
also has the secondary function of protecting the surrounding bridge superstructure and substructure. 
All MEJS cells are equipped with watertight sealing elements that prevent debris, water, and corrosives 
such as de-icing chemicals from passing through bridge expansion openings and damaging 
superstructure and substructure components.   

In the Single Bar – LG MEJS design, all 
center beams are supported by a single 
support bar. Elastic, pre-stressed sliding 
elements are contained by brackets / stirrups 
welded or bolted to the center beam at a 
spacing based on the design code applied. 
The same elastic, pre-stressed sliding 
elements are used inside the support bar 
boxes.  This support system permits an 
optimum load transmission while attaining 
the flexibility to provide movement in three 
different directions. 

Figure 3: TechStar LG Modular Expansion Joint 3D Design 

Figure 4: TechStar LG Modular Expansion Joint at upturn 
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TECHSTAR LEARNS TO SWIVEL 

By the year 2000, the D. S. TechStar, Inc. modular expansion joint design had developed into a highly 

tuned machine, utilizing space age technology in the sliding bearings and systems for equal distance 

spacing of beams. In addition, movements for seismic conditions are now provided, enabling the 

modular joint to “swivel” and absorb the transverse movements that occur during earthquakes or due 

to wind. The swivel modular joints by TechStar are considered the highest quality in this area.     

Modifications needed by these 

designs from normal modern 

modular expansion joint systems are 

relatively minor.  Any “Single Bar 

LG” modular expansion joint is 

capable of swiveling. TechStar’s 

Swivel Joint is designed to minimize 

any potential damage at the 

expansion joints from earthquake 

displacements. Often these 

anticipated seismic displacements 

are beyond the normal thermal 

longitudinal movement capacity of 

the expansion joint and also 

anticipate transverse movements 

(sideways) and vertical rotations.  By 

utilizing “swiveling-capable” 

modular expansion joints, designers are able to mitigate these problems. The extent of the swiveling 

(pivoting) and rotating of an expansion joint is a function of the geometry of the support bar boxes 

which permit movement of the support bars, trumpeting them to permit the required additional 

movements, and use of spherical bearings for vertical rotations. Extra-long support bars which extend 

Figure 5: Carquinez Bridge in California has adopted TechStar swivel 

joints 

Figure 6: San Francisco-Oakland Bay Bridge has adopted TechStar 

swivel joints 

Figure 7: Example of how the swiveling action works in TechStar swivel joint 
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beyond the normal thermal movement 

requirements are used to accommodate any 

longitudinal seismic movements.  

Use of these type of anti-seismic modular 

expansion joints have been used 

extensively in the ‘Ring of Fire’ along 

Asia’s east perimeter and west coasts of 

the Americas.  Swivel joints can be found 

on long suspension and cable-stayed 

bridges in Hong Kong and China, and are 

used in California on box-girder 

structures and elsewhere within the 

world.  TechStar modular joints of this 

type have been used on several key 

bridges within the ‘Ring of Fire’ such as in 

San Francisco, California including, the San Francisco Airport Interchanges, the Benicia-

Martinez Bridge, the Carquinez Bridge, the San Francisco-Oakland Bay Bridge, and several 

structures in the Los Angeles freeway system.  In Bangladesh, the Rupsa Bridge, a box girder 

bridge, was one of the first application to use these modular expansion joints in Southern Asia 

in the late-1990s required two TechStar expansion joints with 800 mm longitudinal and 150 mm 

transverse movements 

TechStar’s swiveling expansion joints have even been adopted in the GCC. 

SUCCESS IN THE GCC- FROM PALM TO PEARL 

Earthquakes are always problematic to bridges. The large 

displacements that earthquakes cause can destroy a standard 

modular expansion joint, making the roadway and bridge 

impassible. D. S. TechStar developed the technology to permit 

the transverse movement that occurs during such seismic 

events.  

In Dubai, where the Emir can dictate the materials he wishes to 

use, D. S. TechStar, Inc, was selected to provide the swivel 

acting expansion joints to the Gateway Bridge to the Palm 

Islands. This is the only crossing to the Palm Jumeirah 

development and the first use of large-scale modular expansion 

joints in the entire Dubai Emirate.  

During any seismic event, this land development must 

maintain access to the mainland. The Emir stated that the 

bridge must remain open and free to traffic for emergency use.   

Figure 9: Palm Jumeirah Bridge, Dubai (560 mm 

movement longitudinally, 300 mm transverse) 

Figure 8- TechStar swiveling Modular Expansion Joints have been used in 

the GCC for the Palm Jumeirah bridge, the first use of swiveling joints in 

the GCC. 
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Because of this, the bridge gained a great deal of exposure in the United Arab Emirates and the entire 

Arab Gulf region, leading to TechStar being one of the most widely used expansion joint supplier in the 

region.  9 years later and the Modular Expansion Joints on the Palm Jumeirah Bridge still remain in great 

shape, accommodating a smooth ride for drivers and passengers heading to the Dubai Atlantis and the 

Palm’s many other luxurious venues.  But the Palm isn’t the only artificial island relying on TechStar (see 

more on the Pearl Island in Qatar below). 

One of the most exciting markets 

in the GCC has to be Kuwait.  

Through Kuwait’s Ministry of 

Public Works (MPW), the 

governing body, Kuwait is 

overseeing a vast and rapid 

investment of infrastructure 

projects that requires many 

modular expansion joints for their 

elevated highway systems and 

numerous causeways.  TechStar, is 

in a great position to 

accommodate MPW with the 

highest quality and most advanced 

Modular Expansion Joint available 

on the market.   

Already, TechStar has supplied Modular Expansion Joints for two prestigious projects in Kuwait.  Through 

MPW and Arab Contractors, TechStar has supplied 2, 3, 4, 5 and 6-cell Modular Expansion Joints to the 

Jahra Road (RA166) Project in Northwest Kuwait.   

Simultaneously, through MPW and the Joint Venture of Rizzani, OHL, Boodai and Trevi, TechStar has 

supplied 2, 3, 4, 5 & 6-cell Modular Expansion Joints to the Jamal Abdul Nasser Expressway (RA167) 

Project.  This has given TechStar a good foundation to build on future success as Kuwait continues to 

develop their infrastructure in the future. 

TechStar has also produced and installed expansion joints for the prestigious Lusail Development in Doha 

Qatar which includes the expressway to the Pearl Island and the approaches of Al Wahda and Onaiza.  

Again with this GCC project, TechStar is becoming the sought after Modular Expansion Joint supplier 

when it comes to connecting mainland Gulf countries to their artificial islands.  In Lusail’s case, TechStar 

Modular Expansion Joints connect mainland Doha to the Pearl Island.  

Figure 10- Installation of the Jahra Road and Jamal Abdul Nasser Projects have 

commenced 
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Through ASHGHAL, the governing body in Qatar, and Hyundai E&C, TechStar has recently supplied 2 & 

3-cell Modular Expansion Joints for the aforementioned projects.  These projects are ongoing and 

TechStar’s scope will be finished by the end of this year. 

Also through ASHGHAL and Larsen & Toubro, TechStar has been chosen to supply the expansion joints 

for the new Al Wakra Expressway in south Doha, Qatar.  TechStar’s scope of work is 170m of 2 & 3-cell 

Modular Expansion Joints. 

Through superior design and implementation, there is no doubt that the Contractors of the GCC are 

turning to TechStar as the market leader in the supply of Modular Expansion Joints. 

HE SAYS SHE SAYS - TECHSTAR VERSUS THE COMPETITION 

When it comes to Modular Expansion Joints, the competition can claim a lot of things.  But just because 

some companies claim superior design characteristics, doesn’t make them factual.  Here are some of 

the ‘claims’ suppliers will peddle: 

“Our Control System is flexible and less rigid than TechStar.” 

 

Rebuttal:   Most of TechStar’s European 

competition’s statements are not 

accurate or misleading.  TechStar's joint 

system is no more rigid and inflexible 

than anyone else in the market, 

including our competitors from the 

Germanic speaking countries of 

Europe.  Our European competitors 

require "limiting straps" and which are 

essential due to the high likelihood for 

their control springs failure. The shear 

springs will fail, as they require 

consistent high stresses in their 

elastomeric components. The rubber 

steel interface eventually fails in shear 

Figure 11: Lowering of a Modular Expansion Joint for the Lusail Bridge in Qatar 

Figure 12- There is no more flexibility in our competitors support bar to center 

beam connection than in TechStar's.  In most cases, TechStar's is more flexible. 
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due to elastomer age hardening and bond breaking between the steel inserts and the rubber "spring". 

These failures are catastrophic and require straps to mitigate their failure. Making assemblies more 

complicated is not an advantage. It's just more opportunity for an individual component to fail. Where 

the straps are attached creates an additional fatigue failure location from its connection to the beam--

one that they alarmingly avoid in their fatigue testing.  

“Our Bolted connections increase fatigue resistance.” 

Rebuttal:  Irrespective of any 

lab testing, AASHTO 

recognizes that welded 

connections are preferable to 

bolted connections in bridge 

structural members and in 

expansion joints for support 

bar stirrup connections. 

Acceptable stress levels using 

Welding (category C stress 

level) are much higher than 

Bolts (category B) leading to 

a much lower likelihood of a 

failure by using 

welding.  Bolts are subject to 

equal torqueing, which on the 

factory floor becomes 

unlikely in mass production. 

Bolt holes are drilled 

individually and occasionally 

are too close to the outer edge of the base material. This results in premature failure in the steel stirrups 

as fatigue cracks prolegate to the edge of the material. This risk is eliminated in the TechStar design by 

using welded stirrups.  We have no doubt that our competitors will next be proposing using "rivets" as 

an advantage over welding.  We are unsure which is worse, the rivets or the 3rd world sourced bolts that 

our competition continually uses.  

 

“Our sliding surface technology increases sliding distance.” 

Rebuttal:  TechStar only uses USA produced PTFE which outperforms the 3rd world sourced sliding 

materials which has experienced significant problems and embarrassments from their low-wage/low-

quality material supply sources.  Our competition scours the world looking for the next cheaper 

material supply sources.  This applies to our competition’s PTFE replacement material as well.  USA 

PTFE is preferable, more consistent, and easier to confirm.  TechStar tries to eliminate problems while 

our competitors creates them in the pursuit of their "design advantage".  

 

Figure 13- AASHTO is very clear: Welded connections are more fatigue resistant than bolted 

connections. 
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“Our hump seal reduces dirt accumulation.” 

Rebuttal:  "Hump shaped" 

gland has been rejected by 

nearly every USA state where 

it was approached and 

attempted. . It creates a wear 

surface in the gland subject to 

tearing from traffic and the 

tear spreading.  It also sets up 

compression set problems in 

"the hump" during joint 

closing that can then force the 

seal to "pull out" from the 

steel retainer when opening 

occurs. The V shaped gland is 

much preferred from actual 

roadway experience and long-

term performance. 

 

“Our Fuse System provides assistance during an earthquake.” 

 Rebuttal:  The fuse and fuse box system is 

unnecessary and has never proved itself in field 

exposure to an Earthquake in a structure, anywhere. It 

is a gimmick with added costs and no proven benefit. 

This system has never been used in the USA on any 

structure. Instead our competition prefers to market 

this to clients outside of high seismic zones. This 

approach to structural protection is no different than 

the re-introduction of a "coo-coo clock" approach to 

measuring time.  Its weights, chains, and pulleys with 

birds popping out hourly to justify their design. There 

is no proof that it works nor provides any advantage. 

 

 

 

 

Figure 14- The 'hump shaped' gland can be forced to pull out due to compression set 

problems.  We prefer our V-shaped gland. 

Figure 15- There is a reason TechStar is the market leader in 

earthquake prone California:  TechStar seismic joints actually 

work. 
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SUCCESSFUL AASHTO FATIGUE TESTING –  NORTH AMERICA 

In order to optimize the design of its Modular Expansion Joints for Bridges, TechStar Inc. sponsored a 

study on fatigue performance of its system of Single Support Bar (LG Type) Modular Bridge 

Expansion Joint with Welded Stirrups. The experimental study was carried out by the research team 

DRSR: Development & Research in Structures and Rehabilitation at the Structures Laboratory of The 

Departement of Construction 

Engineering, École de Technologie 

Supérieure (University of Quebec) in 

Montreal. 

The main objective of the study is to 

evaluate the fatigue resistance of critical 

details of this modular joint system, with 

particular emphasis on the welded 

stirrups. Specific objectives were set as 

follows: (a) establish an experimental 

fatigue curve, with at least 10 points, for 

the details of the stirrups welding to the 

center-beam, and (b) verify that the 

stirrup details of the MBEJ identified 

above meet fatigue Category C of the 

Figure 16- AASHTO Fatigue Testing at the Ecole de Technologie Superieure (University of Quebec) in Montreal 

Figure 17- Details of the Specimen 
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AASHTO LRFD 2007 Bridge Design Code requirements. 

Three identical subassemblies of the modular joint system were tested in fatigue. Details of the test 

specimen are shown in Figure 17. Each specimen is made of a 3020 type center-beam (I-beam with 

overall dimensions: 130×80 mm) supported by four equally spaced 1081 mm long support bars and 

forming three spans of 910 mm each. Support bars are maintained in place through 4 stirrups (S1 to S4, 

see Figure 17) which are welded to the center-beams. 

All the tests were carried out in 

conformity with the requirements 

and guidelines of the procedure of 

AASHTO LRFD 2007 Bridge Design 

Code, Section 14.5.6.9 – Model 

Bridge Joint System, which is 

based on the National Cooperative 

Highway Research Program, 

NCHRP-402 Report entitled: 

Fatigue Design Criteria for Modular 

Bridge Expansion Joints (NCHRP, 

1997). This includes the test 

procedure, the calculation of the 

stresses due to the loading cases 

used and the rupture criteria. 

The fatigue testing was 

undertaken in the finite life range. Both vertical and horizontal load ranges were applied to the test 

specimen simultaneously in the following proportions: (a) Vertical Load Range = Pv; and (b) 

Horizontal Load Range = 0.2 Pv. To that end, the test specimen was seated on the test frame at an 

inclination of 11.3  from the horizontal plane and the resultant load was applied through actuators 

oriented in the vertical plane. 

Figure 18- View of instrumented welded stirrup detail 
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The test specimens were instrumented in order to measure nominal strain ranges for the planned load 

range. Each specimen was comprehensively instrumented with more than 40 gages installed along the 

center-beam as well as on the stirrup legs (see Figure 18). Displacement transducers were also used to 

monitor horizontal as well as vertical displacements. 

The loads were applied using two synchronized actuators under force control conditions (distance 

between the two actuators = 1946 mm), as illustrated in Figure 19. Different load ranges, varying 

between 130kN/actuator and 

175kN/actuator, were applied for each 

specimen in order to obtain a sufficient 

number of points defining the 

experimental fatigue (S-N) curve.  The 

number of cycles varied between 1 200 550 

and 3 163 276 cycles.  Table 1 provides a 

summary of applied loads, load amplitudes 

and number of cycles for each of the 

specimens. 

Figure 19- Instrumented specimen mounted on the specially designed test frame. 

Figure 19- Types A, B and B' cracking and failure criteria 
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Prior to fatigue testing, each specimen was submitted 

to static calibration tests. These calibration tests 

allowed the structural models to be validated, and the 

robustness of the data acquisition system and the 

repeatability of experimental data to be verified, all in 

conformity with the requirements of the AASHTO 

LRFD 2007 Bridge Design Code and the NCHRP-402 

Report (NCHRP, 1997).  Test results are summarised in 

Table 2 for the three test specimens, which were 

labelled MJ1, MJ2 and MJ3. 

All the observed failures are of three cracking types as 

defined in Figure 20.  Note that the failure criteria were 

inspired from NCHRP-402 Report. Three Type A cracks 

occurred: two in the second test specimen at the inner side of stirrup S2 and outer side of stirrup S3, 

and one in the third test specimen at the outer side of stirrup S3. These cracks originated at the center-

beam weld toe and progressed into the center-beam before reaching the rupture criterion (Figure 21). 

One Type B (top weld) and one Type B’ (bottom weld) cracks also occurred respectively in the first test 

specimen (Type B, inner side of stirrup S2) and the second test specimen (Type B’, inner side of stirrup 

S1).  These cracks progressed in a plane parallel to the transversal axis of the stirrup leg (Figure 22). 

The twelve S-N (Stress range versus Number of cycles) experimental points obtained are drawn in 

Figure 22 along with the S-N lower limit curves specified by the AASHTO LRFD 2007 Bridge Design 

Code for selected fatigue categories, including the targeted category C. As can be seen from these 

figures, the fatigue resistance of the welded stirrup details of the MBEJ is compatible and meets 

category C requirements as defined by the AASHTO LRFD 2007 Bridge Design Code. 

Figure 20- Type A cracking at stirrup S3 at 1,200,500 cycles. 

Figure 21- Type B cracking at stirrup S2 at 2,300,000 and 2,927,965 cycles 
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Fatigue results confirm that the fatigue resistance of the welded stirrup connection details of the 

TechStar Single Support Bar MBEJ is compatible with (and meets) the fatigue Category C requirements 

of the AASHTO LRFD 2007 Bridge Design Code. 

TRANSPORTATION, STORAGE, INSTALLATION 

Expansion joints are long and relatively slim 

steel constructions with a considerable 

weight and require careful handling to avoid 

damages at unloading.  

Lifting points for straps and chains are 

generally marked in yellow. If a single crane 

only is used for lifting and lowering into 

position, then the angles between the two 

straps must not exceed 45°. Otherwise, the 

use of a lifting-beam is recommended 

N.B. Never use the pre-setting brackets as 

lifting points. 

The expansion joint must be stored on 

wooden beams (approx. 12 cm x 12 cm) 

Figure 22- Twelve S-N points obtained for stirrup details from fatigue tests in conformity to AASHTO and NCHRP-402 

Figure 23- Lifting and handling are very critical in maintaining the 

structural integrity of the expansion joint 
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placed under the joist boxes, if installation is not immediately made after unloading. The wooden 

beams must be laid horizontally to avoid tensions and torsion within the expansion joint. 

The modular expansion joint should be 

thoroughly inspected to see if damage occurred 

during shipment.  In case of damage, silicone 

caulk is applied to seal any gaps between the 

bulkhead and joint, or in the support bar boxes 

to ensure that no concrete can enter the joints 

during the pour. Cold galvanizing paint is 

applied to any blemishes that may occur during 

the shipment of the joint. 

The recess must suit in size and form to the 

geometry of the expansion joint. In order to 

avoid difficulties during installation, the 

following points must be checked and 

considered.  Usually, the rebars should be placed 

at 150 mm intervals. Missing rebars must be 

replaced by insertion bars penetrating 

sufficiently deep into the concrete. Otherwise 

make drill holes in the block-out and fix by epoxy 

short weldable reinforcement bars to fix the 

anchor lugs of MEJS. 

Rebars that would obstruct the installation of 

the expansion joint should be bent to 

accommodate the expansion joint 

anchorages. Larger diameter rebars should 

be heated prior bending to avoid fractures.  If 

required, removing or cutting off interfering 

reinforcing shall only be done after 

consultation with the engineer-in-charge. 

The recess must be cleaned thoroughly. If necessary the surface should be roughened. All 

loose debris must be removed with pressurized air.  

Figure 24- Inspection before installation is important.  Here, a worker 

is adding silicone caulk to gaps in the bulkhead 

Figure 25- Diligent preparation of the recess/blockout is important 

to insure that the joint will fit. 



 
      | Company Profile 

Shuttering plates must be used to seal the space 

between the undersides of the joint and the vertical 

face of the recess.  The expansion joint is laid on 

transversally placed wooden beams approx. 40 -60 

cm above the recess. Shuttering plates of 3 mm 

thickness are then welded to the underside of the 

joint Gaps, resulting from the wooden beams, are 

to be sealed prior lowering the joint into the recess.   

The shuttering must be fitted in such a way that it 

forms an appropriate seal against the edge of the 

recess. If required, the shuttering plates can be 

tensioned by connecting to the reinforcement bars 

with fixing wires. Otherwise props can be also 

used between two shuttering plates.   

Level marks must be set next to the recess by the 

installation engineer. This enables a controlled 

leveling of the expansion joint.   Lowering the 

expansion joint into the recess with a crane alone 

is not recommended. With hand-operated jacks, 

the entire length of the joint can be evenly 

lowered into the recess. (The number of jacks 

depends on the joint length).  

As soon as the joint is accurately placed, the 

engineer in charge shall provide a written 

confirmation of the correct placement 

of the joint. 

The side where the least longitudinal 

movement is expected (either the 

abutment of the bridge deck side) is 

designated the 1st side for connecting 

the joint. If required, the preliminary 

fixing is made by evenly placing then 

welding of rebars over the entire 

length between the stud and the deck 

reinforcement. Otherwise make drill 

holes in the block-out and fix by epoxy 

short weldable reinforcement bars to 

fix the anchor lugs of MEJS.  

Figure 26- Shuttering plate or 'bulkhead' must be impermeable 

to the concrete flow during grouting. 

Figure 27- Controlling the leveling at all phases during the 

installation helps to insure a smooth ride upon completion 

Figure 28- The side where the least longitudinal movement is expected is the 1st 

side for connecting. 
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To facilitate concreting, it is recommended that the gap between recess and shuttering sealed by a 

grout seam of approx 80 X 80 mm. The seam must be left to dry prior to final concreting.  After this, if 

required, additional rebars are welded until all studs are firmly connected to the deck reinforcement. 

The expansion joint is sufficiently fixed when no 

vibrations are noted when lightly bouncing on the 

joint.  

N.B. The extent of the fixing of the expansion joint 

described above is not designed to accept dynamic 

loads from traffic. It serves only to firmly pin the 

expansion joint in the recess until the concrete has 

been poured and sufficiently cured. It is, therefore, 

vital that the expansion joint is not subject to any 

loads that could in any way displace the precise 

location of this fixing. 

Depending on the size of the expansion joint and 

the expected movement during the installation, the 

most suitable time must be determines for the fixing 

of the 2nd (opposite) side (Please refer to the gap 

setting chart as mentioned in the particular drawing 

of MEJS). Usually this is the early morning hours 

with the smallest temperature deviations. 

The procedure is identical to that at the 1st side. As 

fast as possible, preferably with several fitters at the 

same time, the joint is provisionally fixed to the 

reinforcement.  

N.B. Immediately afterwards, the fixation brackets must be removed. The expansion joint can now 

follow the longitudinal movement of the bridge. 

Thereafter, seal the gap between recess and shuttering with an 80 mm x 80 mm grout seam and weld 

the remaining rebars, as described previously.  Thereafter, the joint is precisely and adjusted in the 

longitudinal, transverse and vertical planes. If required, the joint must also be adjusted to the gradient 

of the final surface level. 

Figure 29- If required additional rebars are welded until all studs 

are firmly connected to the deck reinforcement. 
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Once the modular expansion 

joint is placed in the block-

out, the remainder of the 

reinforcing steel can be 

inserted.  The rebar needs to 

be high enough in the block-

out, close to the top of the 

anchorage.   

Once the joint is deemed to 

be straight and at the right 

grade the joint can be 

released. Please refer the 

specific shop drawing of 

MEJS regarding gap-presets. 

This is done by welding the 

edges of the joint to the 

reinforcement bars and removal of the gap width bars on top of the joint. Otherwise make drill holes in 

the block-out and fix by epoxy short weldable reinforcement bars to fix the anchor lugs of MEJS. 

After all reinforcing steel is in place, the top 

surface of the modular expansion joint 

should be protected. This can be 

accomplished by placing plywood, bit 

board, Masonite or plastic across the top 

and secured with duct tape.  Gaps in the 

bulkhead should be filled with foam or bit 

board.  Prior to the concrete pour, the 

contractor must check to determine that no 

concrete can protrude into the support bar 

boxes.  

The concrete must be poured to the exact 

level surface of the roadway to assure a 

Figure 30- Plywood, Bitboard, Masonite and other suitable products can be used to secure the 

joint for concreting. 

Figure 31- A vibrator helps to sufficiently mix the concrete underneath the 

support bar boxes. 
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smooth transition between the roadway and 

the modular expansion joint.  A vibrator should 

be used to ensure that concrete is sufficiently 

placed underneath the support bar boxes.  The 

concrete should be leveled out at least 3mm 

above grade to protect the expansion joint and 

allow for the setting of the concrete which 

reduces the total height. 

If required, an insulation sheet is clued to the 

horizontal flange of the edge profile prior to 

asphalting.  In order to get a smooth transition, 

the asphalt must be leveled precisely to the 

joint. It is common that the top surface of the 

asphalt is approx. 2 -4 mm higher than the edge 

profile of the joint.   As the connecting surface 

to the joint is subject to heavy load impact it is 

recommended to install a transition strip of 

mastic asphalt on both sides of the joint. 

 

 

REPLACEMENT METHODOLOGY  

Since TechStar first started to install 

Modular Expansion Joints in the USA in the 

early 90’s, TechStar is proud that the quality 

of their smaller components have 

persevered against the test of time.  As of 

2016, TechStar has not needed to replace 

any of the smaller components on installed 

Modular Expansion Joints.   

However, there will come a time that these, 

while robust, small components will need to 

be replaced.  Luckily, the TechStar system is 

uniquely designed with all of the critical 

small components located outside of the 

steel boxes and therefore, accessible for 

replacement.  This is one of the design 

strengths of the TechStar Modular Expansion Joint System if not one that is infrequently utilized due to 

the long fatigue life of the small components.   

1. At first, remove the neoprene seals from installed joints.  

Figure 32- Final picture of a successfully installed Modular Expansion 

Joint with smooth ride. 

Figure 33- First step is to remove the neoprene seals from the installed 

joints. 
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2. After removal of all neoprene seals, 

install TechStar’s special jig fixture 

on the installed joints.  
 

3. After pressing downward 

hydraulically on support bar, 

accessibility will be available for 

removing the top sliding NSM 

Nylatron Bearings within the 

Stirrup Box / Support Box from the 

installed joints. 

 

4. Upward lifting of the support bar 

hydraulically with the reverse 

hydraulic operation on the same 

installed jig fixture which will create 

a clear gap between Steel 

Reinforced Rubber Sliding Bearing 

and the support bar within the 

Stirrup Box / Support Box and 

automatically removal of sliding 

bearings will be possible.  

All the above operations will be done from 

Top & Bottom of the installed joints.  

Removal / Reinstallation of the all small 

parts will be operated from the bottom of 

the installed joints.  The best time for 

removal of the small parts is in winter 

season when the decks are under 

contraction. 

 

 

 

 

 

 

 

Figure 34- TechStar's specially made jig fixture can adequately create 

space to remove the smaller components. 

Figure 35- The jig hydraulically creates a gap allowing to remove all of the 

smaller components. 



 
      | Company Profile 

NOTABLE HAPPY CLIENTS  

  

    

   

    

COMMITMENT TO EXCELLENCE 

TechStar today has production facilities in several areas of the world. TechStar produces in the USA, 

Canada, Taiwan, China and India. Each facility must maintain the highest quality and the tolerance 

standards that are customary in the United States. As we move into the 21st century, TechStar will 

provide the discipline and leadership for unsurpassed success in modular joint technology. 

PROJECT REFERENCE IN THE USA 

NO. STATE PROJECT JOINT Length CONTRACTOR  

1 Arizona SR360 LR-2 122 feet, 2 joints Wheeler  

    LG-4 123 feet, 2 joints ArDOT                                                                                                                                                             

1 California Moor Park LG-3 46 feet, 1 joint CC Myers 

  Arroyo Simi Brg LG-4 138 feet, 3 joints Caltrans 

2 California Daly City LG-2 53 feet, 1 joint CC Myers 

3 California Stockton LG-3 40 feet, 1 joint MCM /Caltrans  

4 California Fillmore/Ventura LG-3 48 feet, 1 joint Kasler Const. / 

    LG-4 96 feet, 2 joint Caltrans 

    LR-2 48 feet, 1 joint  

5 California Trabuco Creek LG-3 202 feet, 4 joints FCI  
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6 California Sanderson Drive LR-2 143 feet, 2 joints E.L. Yeager 

7 California Santa Anna LG-2 80 feet, 2 joints                 CC Myers 

8 California  Upper Oso LG-4 110 feet, 2 joints CC Myers 

  Mission Viejo LG-5 140 feet, 2 joints Eastern Corr. 

9 California  El Toro ‘Y’ LG-3   65 feet, 1 joint CC Myers 

  Irvine, Orange Co. LG-4 130 feet, 2 joints Caltrans 

10 California Walnut Creek LR-2   31 feet, 1 joint CC Myers/ 

   LG-3 135 feet, 4 joints Caltrans 

   LG-4 260 feet, 6 joints  

11 California Fresno County LR-2 40 feet, 1 joint Kasler /MK 

   LG-3 126 feet, 3 joints Caltrans 

   LG-4 110 feet, 2 joints  

12 California Euclid Ave & I-5 LG-2 8 meters, 1 joint CC Myers 

                          (Lincoln Ave) Anaheim LG-3 15 meters, 1 joint  

13 California San Francisco Airport     LG-6  65 feet, 1 joint  CC Myers 

     LG-5 126 feet, 2 joints Caltrans 

    LG-4 180 feet, 6 joints  

    LG-3 208 feet, 6 joints 

    LR-2 103 feet, 4 joints 
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14 California Nevada Co.      LG-6    40 feet, 1 joint  MCM 

    LR-2   80 feet, 2 joints Caltrans 

15 California I-405/SR 55       LG-6    47 feet, 1 joint  C.C. Myers 

                  John Wayne Airport     LG-3    47 feet, 1 joint  Caltrans   

16 California Lemon Grove Fwy     LG-6    61 feet, 1 joint  FCI 

  SR94 & Martin LG-4 282 feet, 5 joints Caltrans  

  Luther King Freeway LG-3   82 feet, 2 joints  

  San Diego, CO LR-2 295 feet, 7 joints  

17 California Santa Clara Co. LG-4 100 feet, 1 joint C.C. Myers 

  SR 87, San Jose LG-3   82 feet, 2 joints Caltrans  

    LR-2 125 feet, 1 joint 

18 California Carquinez Bridge     LG-6  201 feet, 3 joints CC Myers 

              LG-4  163 feet, 6 joints Caltrans 

    LR-2   68 feet, 1 joint 

 

19 California Mission Valley East LG3 13 meters, 1 joint Modern Cont. 

  Granville Section LR2 13 meters, 1 joint San Diego  

    A3.5 160 meters, 17 joints 

20 California South San Francisco LG-3   35 feet, 1 joint CC Myers 
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  Oyster Pt. Flyover LR-2   35 feet, 1 joint Caltrans 

    A3.5   70 feet, 2 joints 

21 California Santa Clarita, I-5 LG3 180 meters, 4 joints MCM 

22 California Trabuco Creek, I-5 LG-3   30 meters, 2 joints FCI 

23     California       Benicia Martinez Br.     LG8      18 meters, 1 joint CC Myers 

              LG7    31 meters, 2 joints       Caltrans 

                 LG4    48 meters, 2 joints  

          LG3    11 meters, 1 joint 

 

24 California Modesto Co.  LR-2   82 feet, 1 joint MCM 

  9th Street Bridge LG-3 160 feet, 4 joints Caltrans 

    LG-4   94 feet, 1 joint  

25 California Trabuco Creek, I-5 #3 LG-3   30 meters, 2 joints FCI 

26 California Solano Co.  LR-2   33 meters, 1 joint MCM 

  SR37-SR29 Interch LG-3   47 meters, 1 joint Caltrans 

  City of Vallejo A3.5  101 meters, 6 joints  

27 California       Benicia Martinez Br     LX8      80 meters, 4 joint Kiewit Pacific 

  Mainspan LX7   25 meters, 1 joint        

    LG4   25 meters,  1 joint  

28    California        SF-Oak Bay Bridge     LG-8      37 meters, 4 joints C.C. Myers 
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    LG-11   37 meters, 2 joints       

    LR-2   37 meters, 2 joints  

 

29 California Los Angeles Co.  LR-2   45 meters, 3 joints CC Myers 

  SR57/60 Interchange LG-3   69 meters, 4 joints Caltrans 

  Diamond Bar LG-4   31 meters, 2 joints   

30 California Moor Park LG-3 46 feet, 1 joint Peterson 

31 California Russian River Bridge LR-2   82 Feet, 2 joints C.C. Myers 

32 California I-5 & SR 91 Interchange LG-4   41 Feet, 1 joint Peterson Chase 

33 California Foothill Oaks Blvd off-ramp LR-2   60 Feet, 2 joints C.C. Myers 

34 California LA-Alondra Blvd  LG-2            300 Ft, 2 joints CC Myers. 

35 California Willits Bypass  LG-2, 4,5           300 Ft, 8 joints FCI-Flatiron 

36 California Moor Park Simi Arroyo LG-3 & 4,        130 Ft, 3 joints Peterson Chase 

37 California Trans Bay Terminal LG-9 176 Ft, 4 joints Webcore

 

1 Colorado Proj. IRD(B)70-4(146) LG-4 66 feet, 2 joints Centric Jones/ 
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1  Connecticut Windsor Locks LG-3 104 feet, 2 joints Hull Co. 

2 Connecticut Founders Bridge LR-2 224 feet, 2 joints George Tom. 

  

3 Connecticut East Hartford LR-2 60 feet, 2 joints George Tom. 

    LG-3 30 feet, 1 joint CtDOT 

1 Florida Edison Bridge LR-2 920 feet, 7 joints Misner-Marine   

2 Florida Roosevelt Bridge LR-2 240 feet, 4 joints Reechi Am. 

    LR-4 360 feet, 6 joints FLDOT 

3     Florida       Hathaway Bridge     LG6  88 meters, 4 joints Granite Con 

4 Florida Duval Co, I-295/ I-95 LR5   32 meters AMEC Civil 

  Jacksonville Bypass LR4   32 meters FL-DOT 

    LR3   12 meters  

    A3.5 476 feet  

5 Florida Clearwater Memorial Br. LG5  160 feet, 2 joints PCL Civil  
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1  Illinois Alton Bridge LR-4 80 feet, 2 joints Massman 

  Alton Bridge LR-2 83 feet, 2 joints  

 

1  Iowa Dubuque Bridge LR-2K 244 feet, 6 joints Shappert Eng. 

    LG-3K 355 feet, 8 joints IaDOT 

    LG-4K 148 feet, 4 joints  

2 Iowa Julian Dubuque Brg. LR-3K 112 feet, 3 joints Johnson Bro. 

    LR-3K 84 feet, 2 joints IaDOT 

    LR-5K 28 feet, 1 joint  

1  Kentucky Butler County LR-3 62 feet, 2 joints George Stone 

1  Minnesota Lake Street across LR-2K 124 feet, 2 joints McCrossen  

  Mississippi River LR-3K 62 feet, 1 joint MnDOT  
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2 Minnesota Minneapolis Airport LR-2K 95 feet, 2 joints Lunda/MnDOT 

 

3 Minnesota Bloomington Ferry LG-4 128 feet, 2 joints Lunda/MnDOT 

4 Minnesota Bloomington Ferry LR-4K 136 feet, 2 joints Lunda/MnDOT 

5 Minnesota Blatnik Bridge I-535 LR-2K 562 feet, 14 joints Johnson Bros./ 

    LR-3K 485 feet, 15 joints MnDOT 

1  New Hamp Manchester-Bedford LR-2K 104 feet, 2 joints E.D.Sweat/ 

    LG-3K 104 feet, 2 joints NHDOT  

2 New Hamp Nashua Ramp H LR-2 94 feet, 2 joints Bridge Pro 

1  New York Crown Point Bridge LG-4 64 feet, 2 joints Seaward Con. 

2 New York Wayne County LR-2 43 feet, 1 joint Bridge Pro/ 

    LR-3 43 feet, 1 joint NYDOT 

1  N. Carolina Forseyth County LR-2 184 feet, 2 joints Lee Con. 

2 N. Carolina Perquimans Co. LR-2 32 feet, 1 joint T.A. Loving/ 

3 N. Carolina Catawba Co. LR-2 180 feet, 4 joints Lee Con. 

4 N. Carolina Swain Co. LR-2 70 feet, 2 joints Simpson Con. 

5 N. Carolina Proj B-3443 LR2 125 feet, 2 joints Blythe Con. 

6 N. Carolina Proj I-0306C LR2  51 feet, 1 joint REA Con/ 

7 N. Carolina Proj R-2000(AC & AB) LR2  232 feet, 4 joints Lane Con. 

8 N. Carolina Proj C-200793 LR2 521 feet, 10 joints Skanska 



 
      | Company Profile 

9 N. Carolina Greensboro Airport LR2  320 feet, 5 joints Vecellio 

1 Ohio Lorain Co., City Lorain LR-2 93 feet, 1 joint Great Lakes Co. 

2 Ohio Summit #996 LR-2 272 feet, 2 joints The Ruhlin Co./ 

3 Ohio Summit Co. LR-2 48 feet, 1 joint Great Lakes Co. 

1 Oregon Terwilliger Blvd. LR-2 182 feet, 3 joints Denver Green/ 

  Contract #11200 LR-3 123 feet, 2 joints OrDOT 

2 Oregon Catching Slough Br LR-3 95 feet, 2 joints Ross Bros./ 

1 Rhode Island Jamestown Bridge LR-2K 74 feet, 1 joint Guy F. Atkins 

  T.Y. Lin Int’l LR-3K 74 feet, 1 joint  

1  S. Carolina Charleston, 1-26 LS-2 104 feet, 2 joints Blythe Const./ 

2 S. Carolina James Island Exp. LS-2 1500 feet, 25 joints Traylor Bro. 

  

3 S. Carolina S.C. Rte.61 LS-2  260 feet, 5 joints Republic 

1  Tennessee Warren, Van Buren &  LR-2 178 feet, 4 joints Simpson Con. 

2 Tennessee Knox County LR-2 259 feet, 5 joints Rodgers Group/ 

  I-40 & I-275 Inter. LG-3 230 feet, 5 joints  

3 Tennessee Dyers County LR-2 89 feet, 2 joints Hubbs Con. 

4 Tennessee Bradley-McMinn Co. LG-3 142 feet, 4 joints Simpson Con. 
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5 Tennessee Unicoi County LR-2 180 feet, 4 joints R.R.Dawson/ 

    LG-3   90 feet, 2 joints TnDOT 

6 Tennessee Scott Co. LR-2 90 feet, 1 joint Lockwood 

7 Tennessee Meigs-Rhea Co LR-2 50 feet, 1 joint McKinnon  

    LR-5 50 feet, 1 joint TnDOT 

8 Tennessee Rhea-Meigs #3265 LR-2 50 feet, 1 joint McKinnon 

    LR-5 50 feet, 1 joint TnDOT (1995) 

9 Tennessee Carter County LR-3 77 feet, 2 joints Gen’rl Con. 

10 Tennessee Shelby County LR-2 120 feet, 2 joints C. Hill Con. 

11 Tennessee Gay Street Br LR2 100 feet, 4 joints Ray Bell Const. 

12 Tennessee Roane Co.  LR-2 140 feet, 2 joints Simpson Con. 

1 Washington Bellevue Access LG-2 27 feet, 1 joint Max J. Kuney/ 

    LG-3 27 feet, 1 joint WaDOT 

1  Wisconsin  Chippewa County LR-3 164 feet, 2 joints Edward Kraem. 

INTERNATIONAL REFERENCES 

1  Taiwan Mucha Viaduct, LG3 140 meters BES Eng. 

2  Taiwan Tanan Contract 2 LG5 54 meters Pan Asia 

      LG7 47 meters  

     LG8 23 meters 

3 Taiwan E 401-1/E 402-2 LG3 100 meters Chiu Tai Gen. 

    LG4 100 meters  

    LG5 250 meters  

4 Taiwan  East West Freeway LG3 42 meters, 4 joints Chiu Tai Gen. 

  E405 LG4 246 meters, 21 joints  
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    LG5 55 meters, 5 joints  

    LG6 11 meters, 1 joint 

5 Taiwan East West Freeway LR2 22 meters Kung Chen 

  E 811 LG3 65 meters  

    LG4 87 meters  

6 Taiwan East West Freeway LG5 60 meters, 4 joints BES Eng. 

  E303 LG4 120 meters, 8 joints  

    LG3 150 meters, 12 joints  

7 Taiwan 2nd National Freeway LG5 60 meters, 4 joints CEC Eng. 

8 Taiwan 2nd National Freeway LX3 58 meters, 5 joints Pacific Con. 

  C 301 LX4 39 meters, 4 joints  

          LX5  60 meters, 5 joints  

    LX6 45 meters, 4 joints 

9 Taiwan MacArthur Freeway LR2 197 meters CEC Eng. 

    LG4 25 meters  

10 Taiwan Nan Hu Bridge LR2 45 meters, 4 joints CEC Eng. 

11 Taiwan Nan Hu Bridge LG4 105 meters, 10 joints CEC Eng. 

    LG3  64 Meters, 6 joints  

12 Taiwan E641 LR2 22 meters, 2 joints CEC Eng. 

    LG3 22 Meters, 2 joints  

    LG4 22 meters, 2 joints 

13 Taiwan C356 LG4 124 meters, 8 joints Sanfield Pacific 

    LG5 30 meters, 2 joints  

    LG9 30 meters, 2 joints 
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14 Taiwan E 405,  LG4 60 meters, 6 joints Chiu Tai Gen. 

  Final Phase 1 & 2 LG5 60 meters, 6 joints  

15 Taiwan Tou Chen Br. LG3 57 meters Freyssinet  

    LG4 80 meters  

16 Taiwan C 330 LG4 153 meters, 10 joints Sanfield Pacific 

    LG5 153 meters, 8 joints  

    LG6 32 meters, 4 joints 

17 Taiwan Nan Ho Bridge LR2 69 meters, 9 joints Sanfield Pacific 

    A5.5 18 meters, 2 joints  

18 Taiwan Tai Yi Bridge LR-2 120 meters, 10 joints     Sanfield Pacific 

19 Taiwan C 326 LG5   46 meters Sanfield Pacific 

    LG4 307 meters  

    LG3   37 meters 

    LR2   7.5 meters 

20 Taiwan C 383B LG4 624 meters Sanfield Pacific 

21 Taiwan C 327 LG4 658 meters, 36 joints     Sanfield Pacific  

1 China Guangzhou Ring LG3 85 meters, 4 joints China Railway 

  Freeway (1st Phase)     LG4 45 meters, 2 

joints    

2 China Guangzhou Ring          LG3 85 meters, 4 joints China Railway 

  Freeway (2nd Phase) LG4 45 meters, 2 joints  

3 China Je He Expressway LG-2  136 meters, 10 joints Shandong Gov. 

4 China Yang Ji Expressway LG-2  300 meters, 30 joints Shandong Gov. 

5 China Xinfu Debin Exwy  LG-2      4000 meters, 142 joints Shandong Gov. 

6 China Xinfu Qinglin Exwy  LG-2      4500 meters, 165 joints Shandong Gov. 
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7 China Yangtze Exwy  LG-2      5000 meters, 142 joints Shandong 

Gov.   

8 China Yangtze Exwy  LG-2      5500 meters, 165 joints Shandong 

Gov.   

9 China Shaanxi Exwy  LG-2      5500 meters, 165 joints Shandong 

Gov.   

1 India Approaches to R.O.B. LG2 20 meters, 2 joints P.D. Agarwal  

2 India Outer Ring Road LG2 300 meters, 30 joints Ramky (JV)  

3 India Tapi River LG2 47 meters, 4 joints Gammon India 

4 India Narshima Rao LG2 70 meters, 7 joints Simplex  

1 Indonesia Mahakam 2 Br. LG4   9 meters, 1 joint DSI  

2 Indonesia Pasupati Bridge LR2 60 Meters; 8 joints Esco Tech  

    LG3 22 Meters; 2 joints 

    LG4 44 Meters; 4 joints 

    LG5 66 Meters; 6 joints 

1 Thailand Suphanburi Br. LR2 50 meters, 4 joints Advance Polym 

1 Bangladesh Rupsa Bridge LG8 28 meters, 2 joints Shimizu – ITD 

 
2 Bangladesh Mohammed Hanif LG2 312 meters, 31 joints Simplex 

1 UAE Gateway Bridge LG7 skewed 60 meters, 2 joints Six Construct 

  Palm Jumeirah #1 LG7 50 meters, 2 joints         
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1 Yemen Capital Highway LG2              100 Meters; 10 joints  Hawk Int.   

    LG3  80 Meters; 8 joints   

                                                 LG4  40 Meters; 4 joints 

2 Yemen Al Reyassah-al Siteen   LG2 64 Meters, 6 joints  Hawk Int. 

1 Nova Scotia Dartmouth Bridge    LX-14         160 Feet, 2 joints Kiewit Canada                                               

1 Qatar Lusail P003 LG2 & 3     314m Hyundai 

2 Qatar Al Wahda & Onaiza LG2, 3 & 4     98m Jefferson 

3 Qatar Al Wakra Express. LG2, 3 170m L&T 

1 Kuwait RA166 LG (2-6)     1000m Arab Con. 

 

2     Kuwait       RA167      LG (2-6)     750m   ROBT JV 
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1     UK        Blayton Bridge       LG6      32m, 2 joints  Pitchmastic UK

 

 

 

 

 

 


