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IN CONFIDENCE TO THE CLIENT 

REPORT NO: MT-14/285 

TESTING OF TRIPSTOP X AND TRIPSTOP S CONCRETE PAVEMENT  

CLIENT:  TRIPSTOP PTY LTD 

 PO BOX 2438 

 ROWVILLE VIC 3178 

  

DATE OF TEST: APRIL 17
TH

 2014 

  

DATE OF REPORT: APRIL 28
TH

 2014 

TEST SYNOPSIS: 

Footpath pavement test slabs constructed from nominal 25MPa ready-

mix concrete were constructed by DAP Constructions and tested by 

MTS. The pavement slabs, constructed with two different TripStop 

jointing methods, were tested for comparative uplift performance in a 

manner which simulated heaving up and down from expansive soils 

and tree roots. 

 

One half of the slab was cast using TripStop TS75X, which is a rigid 

PVC extrusion also known as TripStop Double Hinge Joint (see Fig.1) 

inserted at nominal 1.5m centres.  The second half of the slab 

incorporated TripStop TS75S (see Fig.2). 

 

Specifically, the aim of the test was to compare the performance of the 

two different TripStop products by applying three (3) displacement 

cycles aimed at achieving a magnitude of ±108mm displacement 

(Equivalent slope 1:14) without failure or excessive cracking.  

 

The slab was constructed with six (6) joints. The first three (3) joints 

were cast using TripStop TS75X with the displacement being applied 

offset to the mid joint. The other three (3) joints were constructed with 

TripStop TS75S with the displacement again being applied offset to 

the mid joint. 

FIG.1 

TS75X TRIPSTOP SAMPLE 

FIG.2 

TS75S TRIPSTOP SAMPLE 
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PAVEMENT CONSTRUCTION DETAILS: 

A nominal 8m length of pavement was constructed on 

top of a rigid structural test frame (see Fig.3).  The 

slab mould was ≈1.5m wide and ≈0.075m thick.  One 

end of the slab was unreinforced and incorporated 

three TripStop TS75X joints. The opposite end was 

also unreinforced and incorporated three TripStop 

TS75S joints. 

Nominal Fc 25MPa, 80mm slump concrete was 

poured onto the formwork on the 2
nd

 of April, 2014.  

The concrete was placed by direct shutting from the 

truck and shovelling.  Levelling was conducted by 

hand screeding without vibration and the pavement 

was finished by towelling, bull floating and brooming 

(see Fig. 4). The pavement test slab was then allowed 

to cure for 8 days before testing was conducted. 

The pavement section of 8m long x 1.46m wide x 

0.075m thick was constructed on a test bed which 

allows formwork to be removed, thus enabling access 

to the underside of the pavement and therefore 

providing a loading frame for jacking. At seven (7) 

days age the pavement sections were lifted and 

supported on timber spacers to allow a test range of 

±108mm (see Fig 5). 

This extra height allowed downward displacement of 

the pavement joints to simulate the effects of 

subsidence under the pavement that can be caused by 

soil shrinkage, pipes collapsing, wash away etc. 

Concrete Test Results 

The pavement tests were conducted 8 days after 

pouring and the concrete strength, as tested on the 

day, was determined to be 19MPa. 

NOMINAL TEST PROCEDURE: 

In accordance with the client’s instructions, control 

joints in the pavement slab were to be tested by 

jacking the slabs from the underside.  For all tests, a 

400mm long by 100mm wide loading bearer and a 

100mm thick spacer was positioned to react against 

the underside of the innermost slab (see Fig.6). The 

bearer was offset to provide a 50mm distance 

between the bearer’s edge and the centre of the 

control joint. Clamping beams were fitted at each end 

of the test pavement to secure the slab ends to the 

testing frame.  The beams were employed to provide 

an uplift reaction against the slab’s free end, 

simulating the continuous nature of an in-situ, linear 

run of footpath paving.  

 

FIG.3 

PAVEMENT TEST FORMWORK PREP 

FIG.5 

LIFTED PAVEMENT IN TEST POSITION 

FIG.4 

CASTING OF PAVEMENT 
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Loading was conducted by jacking the slabs in 

nominal increments of 10mm. Upon achieving each 

of the target positions the pavement was examined for 

cracking and signs of distress. This procedure was 

continued until the specified maximum rise/run ratio 

of 1:14 (±108mm) was achieved. The test load was 

then released and the rebound performance of the 

pavement joint was monitored. The procedure was 

then repeated three times to assess the joint’s ability 

to perform under repeated deflection scenarios. 

The pavement joint was then supported and a spacer 

was removed from the jacking system. This allowed 

the testing to continue in the downward direction 

again to a displacement of 108mm below the start 

position. The pavement was then returned to the 

initial position and the rebound was again observed. 

This procedure was repeated twice more. 

 

All testing was conducted using calibrated load and 

displacement measuring instruments. Test data was recorded 

using a computerised data acquisition system.  

 

TRIPSTOP TS75X PAVEMENT TEST OBSERVATIONS: 

Four (4) draw string linear displacement transducers were 

connected to the upper surface of the pavement 25mm from 

the joint line and 25mm inboard from the pavement edge 

(see Fig.7). Under test, the TripStop TS75X joint was 

observed to act as a hinge point, allowing the adjacent slab 

to lift freely.  The hinge mechanism facilitated the slabs to 

heave in both directions unheeded and there was no visible 

evidence of cracking in the concrete paving segments. 

Upon achieving the target upward and downward 

deflections of 108mm, the differential displacement across 

the joint was measured at 6.6mm upward and 2.54mm 

downward (see Fig.8). After completing three loading 

cycles the pavement returned to within ≈0.5mm of its pre-

test position. 

The maximum uplift load was recorded at ≈4.5kN and was 

considered to be primarily the result of self-weight from the 

pavement segments. 

The loading was then repeated a further two more times in 

the downward direction. 

 

 

 

 

 

 

FIG.7 

DEFLECTION MEASUREMENT 

TRANSDUCERS 

FIG.6 

LIFTED PAVEMENT IN TEST POSITION 
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TRIPSTOP TS75S PAVEMENT TESTS: 

As the TripStop S profile is asymmetric, testing was carried out 

on both sides of the profile. 

 

The convex side of the TS75S was identified by the client as the 

“X” side as it has the same outside profile to the TripStop TS75X 

product. The concave side was identified by the client as the “S” 

side and has the same inner profile as the outer profile  as TS75X 

(See fig 9). 

 

During both tests the loading was conducted in the same manner 

as that for the TripStop TS75X product.  

 

TS75S Test 1 Pavement Test Observations: 
Loading on convex side (Known as the “X” side) 

Under test, the TripStop TS75S joint’s X side was observed to 

act as a hinge point, allowing the adjacent slab to lift or depress 

freely. The hinge mechanism facilitated both slabs to lift 

unheeded and there was no visible evidence of cracking in the 

concrete paving segments. 

 

 

 

FIG. 8 

THREE CYCLE LOAD V’S DISPLACEMENT OF TS75X PAVEMENT. 

FIG. 9 

 TYPICAL TRIPSTOP S PROFILE 

“S” SIDE  “X” SIDE 
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During the upward loading cycle a sudden increase in slip was noticed at approximately 80 to 90mm 

of uplift. This slip was recovered during the unloading portion of the test. 

Upon achieving the target deflection of ±108mm the differential displacement across the joint was 

measured at 2.7mm upward and 2.1mm downward (see Fig.10). After completing three loading 

cycles, the pavement returned to within ≈0.5mm of its pre-test position. 

The maximum uplift load was again recorded as ≈4.5 kN. 

 

 

TS75S Test 2 Pavement Test Observations.  

Loading on concave side (Known as the “S” side) 

Under test, the TripStop TS75S joint’s S side was observed to act as a hinge point, allowing the 

adjacent slab to lift freely. The hinge mechanism facilitated both slabs to lift unheeded and there was 

no visible evidence of cracking in the concrete paving segments. 

Upon achieving the target deflection of ±108mm the differential displacement across the joint was 

measured at 3.9mm upward and 3.6mm downward (see Fig.11). It was noted that at maximum 

downward deflection the free end of the pavement did come into contact with the loading frame. 

 After completing three (3) loading cycles the pavement returned to within ≈1mm of its pre-test 

position. 

The maximum uplift load was again recorded at ≈4.5kN and considered to be the self-weight of the 

pavement. 

FIG. 10 

THREE CYCLE LOAD V’S DISPLACEMENT OF TS75S “X” SIDE  
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TEST DATA: 

Test data for both TripStop TS75X and TS75S is provided in Table 1.  The residual displacement 

values represent the settlement position of the slabs after being repeatedly raised to 108mm and then 

lowered. The differential displacement represents the differential step height between the slabs after 

being repeatedly raised to 108mm and then lowered. As can be seen from the data in Table 1 and, the 

TripStop TS75X and TS75S performed with reasonable consistency between lifting cycles. 

 

 

TABLE 1A. 

TRIPSTOP TS75X TEST DATA 

 

 

 

 

 

Trip Stop TS75X

Lift Cycle

Direction

of

lift

Post-Test 

residule

diplacement

(mm)

Differential

displacement

at lift height

(mm)

1 Up 0.41 6.60

Down -0.23 2.54

2 Up 0.50 6.92

Down 0.41 2.84

3 Up 0.41 7.02

Down 0.46 2.84

FIG. 11 

THREE CYCLE LOAD V’S DISPLACEMENT OF TS75S “S” SIDE 
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TABLE 1B. 

TRIPSTOP TS75S “X” SIDE TEST DATA 

 

 
TABLE 1C. 

TRIPSTOP TS75S “S” SIDE TEST DATA 

SUMMARY: 

Comparative uplift / drop tests on the concrete paving slabs as reported herein confirm that the 

TripStop TS75X and TS75S joints were able to heave to ±108mm (1:14) slope by raising or lowering 

one segment of the paving slab. The ±1:14 slope was performed to test the extremes of pavement 

movement due to actions such as, soil movement, tree roots, washaways etc. Both of the TripStop 

control joint profiles had sufficient keying action to maintain connection with the abutting free end 

slab. The adjoining slab was lifted to the full height without cracking or excessive differential slip in 

either direction. The freedom of rotation created by the TripStop inserts facilitated a double hinge 

mechanism, allowing both the reaction and slave slabs to be lifted or depressed in relative unison and 

rebound to their nominal original position. After completing three deflection cycles, post-test 

examination of the slabs did not reveal any evidence of cracking or other forms of failure in the test 

slabs or adjoining pavement segments.  

 

Notes: 

1. Melbourne Testing Services (MTS) Pty Ltd shall not be liable for loss, cost, damages or expenses incurred by the client or any other person or 

company, resulting from the use of any information or interpretation given in this report.  In no case shall Melbourne Testing Services Pty Ltd be 

liable for consequential damages including, but not limited to, lost profit, damages for failure to meet deadlines and lost production arising from this 
report.  This document shall not be reproduced except in full and relates only to the items tested. 

2. It remains the responsibility of the client to ensure that the samples tested are representative of the entire product batch. 

3. MTS shall take no responsibility for the procurement and authenticity of the test product as described herein. 
4. This report is specific to the test items in their state at the time of testing. It should not be taken as a 

statement that all products in all states of repair, would also perform in the same manner. 

5. MTS shall take no responsibility for the interpretation or misinterpretation of the procedures or 
calculation methods as provided herein or for the appropriateness or validity of the test procedures for 

the test items described and reported herein. 

 

Trip Stop TS75S - X SideLift 

Cycle Direction

of

lift

Post-Test 

residule

diplacement

(mm)

Differential

displacement

at lift height

(mm)

1 Up 0.42 2.69

Down 0.46 2.13

2 Up 0.44 2.49

Down 0.50 2.26

3 Up 0.26 2.54

Down 0.23 2.35

Trip Stop TS75S - S Side

Lift Cycle Direction

of

lift

Post-Test 

residule

diplacement

(mm)

Differential

displacement

at lift height

(mm)

1 Up 1.32 3.95

Down 1.76 3.62

2 Up 1.34 4.06

Down 0.99 3.85

3 Up 0.72 4.23

Down 0.72 3.80

ROGER DOULIS 

Laboratory Test Engineer 


