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.UMCONSTRUCTIONWONMSTILLVCREEK~STREET

Fo]]ow1ng is a report from the Municipal Engineer regarding
the construct1on of Still Creek Street.

RECOMMENDATION:

a0 THAT the report of_ the Mun101pa1 Engineer be
o rece1ved for 1nformat1on purposes ~

‘* * K * W

'_.'MUNICIPAL MANAGER 781206

MUNICIPAL ENGINEER

*LgI P CONSTRUCTION ON STILL CREEK STREET

RECOMMENDATIOV

THAT thlS report be‘recelved for Jnformatlon purpose

Thls reportvls submltted in response to an enqulry from Counc1l
Lat dts Meetlng of 78 11 06, regarding. the uneven: pavement on il
v;ffStlll Creek- Street west of ‘Douglas Road. - . :

’{JﬂAs Counc1l is. aware, Stlll Creek Street 1s srtuated ln the areatf
of: Burnaby :known as the "Central valley". The geology of thls
“wvalley is characterized by glac1al and gla01o—mar1ne deposrts
H4.wh1ch were laid down over bedrock during and: followmng the - 1ast o
‘period of gla01at10n. Subsequently, soft and compressible recents
sediments were laid down through lnfllllng and peat growth along
the margins of Still Creek which drains the Central Valley to = .
»Burnaby Lake. It is-the soil characteristics of this area which
‘give rise to the special considerations necessary for all
“gdonstruction in the "peat terrain". Several public works
.~ projects are presently in progress in this area and, in order
~that Council may be fully informed, we would take thlS opportunity
to incorporate this report to cover some of the more general
aspects of "poor" ground construction. .

While Lhe ground conditions do vary throughout the vallcy, they
can be summarized in the following manner. Soft black fibrous
peat is underlain by brown to green amorphous peat which in

turn is followed by very soft to soft silts and clays. The

soft silty stratum is underlain by compact to dense post-
glacial and glacial sandy soils. The variation in the soil
conditions throughout the valley is principally the variation

in the thicknesses and depths at which each of the ahove stratum
occur; however, typical sections in the region of 8till Creek
Street would he as follows:
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Fibrous Peat - 8 10 feet thick
Amorphous Peat =~ - 5 - 7 feet thick
' 'Soft Clayey Silt - 12 - 18 feet thick

The upper fibrous peat deposit is soft and highly compressible,
the amorphous peat layer is likewise highly compressible but
contains few fibrous partings and, therefore, behaves more as
granular material than does the fibrous peat. 'The soft grey
clayey silt which underlies the peat is sensitive to disturbance
and is also soft and compresssible. Because the organic peat
stratum and the clayey silt are highly compressible, -they have
limited . supporting capacity and large settlements will result
from loading. S : : : IR

' The physical characteristics of the soil conditions in the area
~ have been recognized for some time and are taken into consideration
prior to construction of any public works project in the area.
Projects presently either in progress or at the design stage in the
‘Central Valley are Local Improvement Paving of Still Creek Street =
. from Douglas to dead end west, Local Improvement Project construction
- of Norland Avenue from Douglas to Laurel, grade preparation of :
‘Norland (unopened section ) from Laurel to Sprott, development -
of new Service Centre site and’Still CreekgStreet'extension,fromf
the present dead end west of Douglas through to the connection
from the Eastbrook Industrial Site east of Willingdon, ‘and the
_connection of Westminster Avenue between Regent .Street and Still . -

Creek Street. For ‘the Still Creek Street Local Imprcvement Project
©...and the two Norland Avenue projects we have retained R.F. Binnie Ltd.
. to provide road design and’ constriuction supervision services. -~ Soils -

- advice has been obtained from Golder Associates who have been = .
" retained on a subconsultant basis. Golder Associates are one of
- the recognized soils specialist firms in the area and their - ' -
'~ Ipersonnel have worked closely with R.F. Binnie Ltd. and Burnaby's e
‘. Engineering Department staff on all of these and other projects.. .
. In additinn to consideration of the ground conditions, each project
. must be examined dnd reviewed with consideration being given to all
other existing circumstances. ' These circumstances include existing
. abutting development, current useage, underground services, etc. .

If no limitinz circumstances exist other than the ground conditions,

‘then the most practical construction treatment is utilization of a’

preconsolidation procedure. ' Treatment by preloading or pre--

consolidation, the terms being practically interchangeable in

“this instance, 'is; the.method which is being successfully utilized

on the unopened section of Norland Avenue. This section of Noxrland

Avenue has no abutting development and no installed services

to rule out acceptance of the preferred preconsolidation procedure.

The technique of preloading for construction on peat and associated .
soft soils consists of loading slowly during construction until
the soft soils are surchargedand compressed under a load greater
than they will receive in service. The excess load is left in
place until the ultimate settlement that would occur under the
final load condition has been reached. The process of consolidation
is then well advanced and the soil may be termed "preconsolidated".

- Finally, the excess load is removed and construction completed.

 The end result of preloading is increased shear strength and
reduced settlement in the soft soils after construction. The
initial low shear strengths of the organic and silty soils limit
the amount of surcharge which may be placed without causing
failure. The long term loading is reduced by the use of lightweight
£ills such as hog fuel and lightweight £fills also have the
advantage of hecominyg buoyant as they settle helow the groundwater
level. It is precisely this technique which is being utilized on the
unopened section of Norland Avenue. On average, we placed 4 feet
of hog fuel, 4 feet of subgrade mineral fill and 3 feet of sur-
charge material which will ultimately be removed. This gave an
initial combined £ill height of approximately 11 feet and the
settlement in turn has been in the order of 5 to 6 feet with some minor

(cont'd)
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local variations. This preloading operation has been in place
for approximately one year and has exhibited classical
‘conformation to .the theoretical settlement curve.. It is now.
at a point on the settlement curve where a decision has been
made to remove the surcharge and proceed with completed road
~construction next spring.

We have provided the above example to illustrate how peat
conditions can be treatedwhen there are no or only a few
~limitiny factors; however, turning our. attention to.Still

Creek Street west of Douglas (the orlglnal point of. enquiry).

~and also to Norland Avenue from Douglas to Laurel it can be
readily appreciated that placement of eleven feet of fill on an .
existing industrial street is not a viable alternative. We

could not reasonably hope to maintain traffic -and critical access
under such -construction procedures, we cannot shut down the
~industries, and 6 feet of settlement could not ‘be tolerated onj,'
~existing services such as gas lines and watermains without

'f~,'severe incidences of rupture. Settlements, due to consolldatlon

_of the peat. stratum, could be eliminated by complete subexcavatlon
-of the peat and replacement with granular £ill; however, the -

= bearlng capacity of the underlying silty deposit is insufficient

~-.to support the additional .weight of the granular £ill required
- while the. magnltude of immediate  and long term settlements due
' to"the consolidation of the clayey silt deposit would be increased
jdue to ‘the additional fill loads. Further, severe construction
,_-problems are usually experienced in malntalnlng excavations-in peaty
-js01ls prlor to backfllllng _An alternatlve road . constructlon“
.method could have been the utilizaticn of: precast concrete slabs
-~or truss 'sections structurally supported on piles.  The: advantage

'ifof this sytem is that no preloading. is . required to. prOVlde a

ffsatlsfactory pavement with negligible settlements,‘however,:any

mi,flll placed adjacent to the piled ‘structure- following its .-
J{1nstallatlon would. settle dlfferentlally with respect to the

Wj}pavement in ‘addition to increasing the load on" the. plles due: to
- negative skin friction actions. Because of this: access ramps to

Hﬁnadjacent propertles would probably have had. to be pile-supported

~also. The major drawback to this type of pavement would be- the .
flextremelz hlgh initial capital cost. The concept of plle«supported
_structures is one utilizied, by neceg51ty, for buildings:

in this area and on Still Creek Street is the method of 1nstallat10n b

“~which we adopted for the construction of the storm and sanitary

" sewers with are, of course, grade-dependent. Pile-supported
structures permit surrounding ground settlement while they
maintain their original elevations. For this reason and the one -
~of extremely high cost, the use of the "structural" road was ruled
out.

Having given consideration to all influencing factors, it was
felt that the best compromise solution for road construction
on Still Creek Street was to limit the amount of road make-up
material placed and to enter into a staged operatlon with a
"planned maintenance" program. Settlements in peat conditions
“can be considered in two parts - primary consolidation and

| secondary or residual consolidation.  The preloading technique
. described above for the previously unopened Norland Avenue will
" eliminate the adverse effects from primary settlement over a
relatively short period of time; however, some long term secondary
settlements will occur which will result in differential grade
changes. These secondary settlements are virtually unavoidable
but occur over a period of many years and are relatively minor
in proportion to the intial primary settlement. The staged
operation adopted for Still Creek oPrCOL was to place a minimum
amount of base materials (both gravel and asphalt) and delay
further construction to permit primary consolidation to take
place.

(cont'd)
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As previously mentioned, the sewers on Still Creek Street are
pile-supported. to maintain grade and it is. the sewer connections'
rigidity relative o the adjacent settlement which creates the’
differential settlement which in turn accentuates the "up and
down" effect. It was fully recognized that a maintenance program
would be required during the primary settlement period and
~additional temporary catch basins have been installed at the
'settled low points to facilitate drainage. The time rate and:
magnitude of settlement is very difficult to forecast because,
“in peat soils, the coefficient of consolidation is not constant
-and,;: also,- uncertalnty exists regarding the fleld permeablllty,
both’ horlzontally and vertlcally :

;'The average settlement which has occured on Still Creek Street
‘is in the order of 6 to 9 inches Wthh, although fairly minor
‘compared to the 6 feet realized on the previously unopened
section of- Norland Avenue, ‘is more visible on an opened and heavy
“trafficked street. Also, the settlements are of such a

. magnitude that simply to £ill in and:level out the dlfferentlal

pfsettlements would only increase the loading and perpttuate the

. problem; it is'therefore necessary that we con51der ‘using a: r

- modified preconsolldatlon procedure; the use of .some surcharge‘

. fill and possibly the adjustment of" hlgh points. After expected
S ;settlements have been reached through the modlfled preconsolldatlon
. procedure, all excess surcharge will be removed and the final :
,,l_asphaltlc pavement placed Asphalt: presently 1n place ‘will: remaln
“..as an integral part of the road base structure. There will be

}\Jsecondary settlements (residual) but-it is: antlclpated that
“Lthese w1ll be contalned w1th1n manageable llmlts.‘fg

r»gW1th respect to Norland Avenue between Douglas Road and Laurel
]”fStreet, it is our. 1ntentlon to place'a minimum: addltlonal 1oad1ng
. on: the. roadway ‘as 'soon as practicable and to continue to monitor
u.Vsettlements ‘in-order. to establlsh the: most . approprlate manner.. 1n
" 'which to complete the project. It had been our intention until
Lvery: recently to utilize a modified preconsolidation procedure
~.for Norland Avenue but there appears to be a reasonably good:
chance of avoiding the very costly and trafflc-dlsruptlve;~_
procedares inherent in the preconsolidation method. The minimum.
additional loading referred to above will llkely be a nominal:
1% inch thickness of asphaltic concrete. It should be noted.
‘that the Engineering Department and, more directly, our Consultant
Mr. Binnie, have kept the Norland Avenue property owners apprised
of happenings on their street as plans have been developed and-
ramendments made to those plans. : . ,

SUMMARY‘

1. Road construction in highly unstable ground as is prevalent
in the Central valley is not an exact science. However,
engineering soil consultants generally recommend using a
preconsolidation process, e.g. 11 feet of hog fuel and £ill,
such as was utilized on Norland Avenue from Laurel to
Sprott (previously unopened section).

The process as mentioned in #l1 is not feasible on a

developed and very traffic-active street such as Still

Creek Street or Norland Avenue from Douglas to Laurel, so

a "compromise" process must be adopted; this is what was done
on Still Creck Street.

The "compromise" process mentioned in #2 is a staged
process and S5till Creek Street at present is at the end
of Stage I and in a condition not unexpected under the
circumstances., llowever, the differential settlements
were of a greater magnitude than anticipated.

(cont.'d)
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Norland Avenue from Douglas Road to Laurel Street will
be treated with a minimum additional loading which w111
permitisettleménts to be monitored before making™ ‘the™
decision on the best method of completing the project.

It may thus be. poss1ble to save a great deal of money
“over the use of preconsolldatlon procedures.

”}This»report'IsEer'the~information of Coundil.

MUNICIPAL ENGINEER i
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