HDPE ADJUSTI NG RI NG
LOW TEMPERATURE TESTI NG

| NTRODUCTI ON

This report presents the results of testing perforned on
hi gh-density pol yet hyl ene (HDPE) adjusting rings used in
conjunction wth concrete manhol e structures. The scope of
our work was limted to the foll ow ng:

Perform | ow tenperature conpression testing of a series
of adj usting ring coupon speci nens

Perform conpression testing of a series of coupon
speci nens at anbi ent | aboratory tenperatures

Prepare a report conparing the results of the | ow and
anbi ent tenperature testing

Qur work was requested and authorized by M. Gale Jacobsen
of LADTECH, Inc. on Septenber 4, 1998, and perfornmed in
general accordance with AET Proposal No. 5-98-039, dated
July 13, 1998.

BACKGROUND | NFORIVATI ON

The adjusting rings are manufactured from 100% recycl ed

pl astic. Per LADTECH, the predom nant source product for the
raw pl astic curbside collected, post-consuner, blow nol ded
m |k and detergent bottles. The bottles are initially

manuf actured from hi gh-density pol yethyl ene as identified by
ASTM St andard D-1248. Fol | owi ng shreddi ng and cl eani ng of
the bottles, the rings are manufactured by injection nolding
t echni ques.

TEST PROCEDURES

The | ow tenperature testing was perfornmed in the Anerican
Engi neering Testing (AET) |aboratory. The | oadi ng apparatus
consi sted of a 1,000,000 pound capacity Forney conpression
machine with a digital readout. Deflection neasurenents were
obtained with dial gauges accurate to 0.001"

The test coupons were cut two, 2" whole adjusting rings and
consi sted of single cell "boxes" (one whole ring consists of
4 cells). The inner alignment flange was cut off to allow
the coupon to rest flat in the test assenbly. Atotal of 15
coupons were prepared for |low tenperature testing. A total
of 12 coupons was prepared for conparative testing at

anbi ent tenperatures.

The | ow tenperature coupons were cool ed overnight to
approximately 5 degrees F in a Logan freeze-thaw chanber.
The anbi ent tenperature coupons renmained in the | aboratory
at approximately 70 degrees F. At the tinme, the | ow
tenperature coupons were renoved one at a tinme and tested to



failure. Deflection neasurenents were obtained at 500 pound
increnents. The anbi ent coupons were tested in a simlar
fashi on.

TEST RESULTS

The HDPE adjusting ring |low tenperature tests were perfornmed
on Novenber 23, 1998. Results of the testing are detailed
bel ow.

Low Tenper at ure Coupons

Test # Load at Failure (IDbs) Defl ection at Failure (in)
1 7,510 0.073
2 7,610 0. 095
3 7,530 0.111
4 7,980 0. 076
5 7,370 0. 062
6 8, 010 0.074
7 8, 000 0. 090
8 7,480 0.074
9 7,500 0. 076
10 7,670 0.071
11 7,050 0.073
12 7,690 0. 075
13 7,920 0.072
14 8,010 0.078
15 7, 380 0. 068

Avg. 7, 650 0.078

Ambi ent Tenper at ure Coupons

Test # Load at Failure (IDbs) Defl ection at Failure (in)
2 5,970 0.124
3 5,770 0. 049
4 5, 660 0. 075
5 5, 900 0. 089
6 6, 340 0. 096
7 5,910 0. 084
8 5, 900 0. 083
9 6, 330 0.073
10 6, 260 0. 067
11 6, 060 0. 096
12 5,970 0. 075

Avg. 6, 010 0. 083

The average failure load of the | ow tenperature coupons was
27% hi gher than the anbi ent coupons. The average defl ection
at failure of the | ow tenperature coupons was 6%l ess than
t he anbi ent coupons.



The failure node of both the | ow tenperature and anbi ent
coupons was ductil e.

DI SCUSSI ON

The results of the | ow tenperature conpression testing
conpare favorably with the coupons tested at anbi ent
tenperatures. The increase in failure | oad and decrease in
defl ection of the | ow tenperature coupons can be attributed
to the decreased ductility of the coupon specinens at 5
degrees F.

When extrapol ating the results of this testing to the static
testing of whole ring stacks, the effect of |ower
tenperatures on the performance of the adjusting rings under
normal | oading is mninal.

For nore information about testing procedures and existing
test results, contact LADTECH, Inc. at testing@ adtech.com



