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Background

The Engineers of the Municipal Corporation of Greater Mumbai (BMC) invited Uretek India to dem-

* Consolidate Soi onstrate the Uretek Method on a section of P’Dmellow Road, Mumbai.

* Re-level Concrete
* Fill Voids
Uretek India wanted to demonstrate two features of the Uretek Method as applicable to road mainte-
nance, namely:
i) Under-sealing, void filling and stabilisation powers of Uretek

ii) Lifting power of Uretek

Selection of Location and Timing for Trial.

a) BMC Engineers allowed Uretek to select location

b) BMC Engineers asked for trials to be held during normal traffic hours.

c¢) Uretek chose 2 locations
i) A slab in the middle of the northbound lanes in P’Dmellow Road just below and adja-
cent to Dockyard Railway Station. This was opposite and 10 metres north of the Nawab
Tank Rd. intersection.
i) A small (2m x 1m) broken and badly sunken (70mm) section of slab in the centre
southbound lane 100 metres south of Reay Rd junction.

Reasons for Selections.

a) Normal traffic hours would test Uretek’s ability to man-
age traffic and work under testing conditions

b) The slab below Dockyard Station had considerable
voiding underneath, and these voids were filled with
water seeping down the embankment from the rail-
way above. When laden trucks and buses traversed
this slab, the slab would deflect up to 15mm and wa-
ter would be forced 500 mm high into the air from the
slab joints. ( Refer photo.) :

c) It was hoped that this small section of slab could be
lifted independently of the surrounding concrete,
although it was acknowledged that binding of the
slab was a distinct possibility.

Points to note

The slabs of concrete on P’'Dmellow Road and Reay Rd are likely to be over 50 years old

b) The slabs were well founded and well engineered when placed. The main slabs are 330mm
thick on top of 150mm of M10 blinding layer, based over graded base material.

c) Isolated slabs have failed many many years ago, and these failed slabs have generally broken
into small pieces as they subsided ( many / mostly less than 1m x 1m)

d) Uretek believe that the roads were originally well engineered and that slab failures as evi-
denced can only be as a result of voiding under the slabs.

e) Voiding under engineered structures can be as a result of a geological fault at depth or poor
original construction techniques or as is generally the case, as a result of water washing
away the fines in the base courses supporting the slabs because of blocked drains, seepage
and leaking pipes

f) In Uretek’s review of these roads and others like them in Mumbai, it was observed that virtually
all failed slabs were at locations where water mains, sewers, or other pipework were in-
volved.

g) Uretek maintain it is more important and more cost effective to use Uretek resins to fill voids
and correctly resupport voided / deflecting slabs, than to use Uretek resins to try to lift slabs
which are now past “the point of no return” ( these locations can only be remediated by re-
placement of slabs).
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a) The voided slab (near Dockyard) was approx 6 m x 3.3 m.
+ Consolidate Soi (1) 15 holes were drilled into and through this slab.
* Re-level Concrete (2) Voiding was observed in 12 of the holes by the drill dropping as the drill bit broke
* Fill Voids through the bottom of the M10.
(3) 3 holes were drilled in the adjacent slab which formed boundary where water was be-
ing expelled. Limited holes were drilled in this position as an electrical service trench was
located in this vicinity.
(4) 140 kgs. of mixed resin was pumped into the voids under the slab with little back pres-
sure. This would represent a void volume of approx. 1.2 m3 to 1.4 m3 under an effective
area of treatment of 24m2 to 30m2. This would put voids as being an average of between
40mm to 60mm thick.
(5) Water was observed being forced out from between slab joints and other holes adja-
cent to the one being pumped.
(6) Resin also travelled through the voids under the slab and came out adjoining holes
and joints. This undisputedly confirms the presence of major voiding.
(7) When the voiding was filled, the holes were redrilled and then the top 50mm filled with
Nitomortar PE, a high strength, first class internationally recognized non shrink epoxy
mortar for this application.
(8) The road was scrapped and swept, and machinery and traffic control removed. Total
time taken was approximately 3 hours.
(9)Observations, photos and videos were made when very heavily laden trucks traversed
the slab and no deflections or signs of water being expressed were present.

b) The 2 sunken slab pieces were approx 800mm x 1000mm. near Reay Rd

intersection.
(1) 3 holes were drilled, although these were re-drilled several times during the test.
(2) The eastern most hole was injected and 8 mm of lift was measured on the eastern
piece of concrete using the laser levels. At this time the engineers were not present and
they were called to return for observations before the western piece of slab was lifted.
(3) When the Engineers returned, injections were repeatedly carried out on the western
broken piece and 4 mm of lift was immediately observed on the laser receivers.
(4) At this stage the slab edges bound together and further injections were causing lift to
the adjacent slabs as well as the broken piece in question.
(5) Further injections continued to give another 3 mm of lift but the adjoining slabs was
also lifted by 2mm. Injections were discontinued at this point, as the slabs were binding
and any further lifting of the broken pieces only was impossible unless they were discon-
nected from the neighbours by use of a road saw.
(6) A very considerable amount of resin was injected under a small area. 46 kgs. was in-
jected and the back pressures were observed to be quite high, indicating that voiding was
not great (as the slabs had already broken and fallen into the voids that would have once
been present).

7) Conclusions from the Trials
a) The under-sealing or void filling and the resupporting of the first P’'Dmellow Road slab.

i) This was observed to be an instant success. Undoubtedly BMC will monitor this for
some time, but Uretek has been using this process internationally for 30+ years
and are confident of the long term outcome.

i) The importance of this process for the benefit of the people of Mumbai cannot be
overstressed. Undersealing of voided slabs will prevent the future break up of slabs
which can then only be repaired by demolition and replacement.

iii) This process is quick, relatively non disruptive and cost efficient

b) The lifting of the broken slab pieces

i) In respect of lifting an individual subsided small piece, this was not successful due to

binding.

i) In respect of proving the lifting power  of Uretek, this was confirmed as all bound to-
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gether slabs were being lifted as more resins were being injected.
iii) The positive outcome was that with the injection of considerable kgs. the soils at this loca-
tion would have been strongly compacted. It would be extremely unlikely that there will be
. zf[(”“{‘ E'{‘:i ;’{[u any further subsidence at this position. The ride surface could now be economically re-
* Fill Voids levelled with simple overlay, without further movement.
Uretek India Private Limited thanks the Engineers of BMC for allowing us to demonstrate the abilities
of the Uretek Method. Note that Uretek offers a 10 year free re-inject warranty on any slabs under-
sealed using the Uretek Method.

I 1. Drilling 15mm holes for injections
in P’'dmellow Rd., Mumbai.

v 2. Uretek’s works vehicle protecting %
workers while traffic flows around it. !
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% 6. Final Clean Up of Site before departure. |

5. Upon completion, injection holes
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