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Designh Parameters:

Soils:
y = 21 kN/m?
Ka = 0.33 For Solil
Kp = 40
g =12 kPa

Shoring design is based on drained conditions (ie. No hgdrostdtic forces).

Shor‘lng deslgns are Intended to be tempordrg and have a limited deslgn
life. Design assumes the permanent structure be constructed Within 12
months vpon completion of excavation.

Any proposed supernormal loads such as crane outriggers or excavators
gpplied to the top of the shoring, other than indicated on these dramings,
must be provided for review and acceptance by RWH prior to placement.

Design is based on the assumption that the existing structure foundation
configurations, elevations and loads (if specified) as indicated on the
shoring drawings are correct. Should any of these assumptions change a
redesign of the shoring may be required.

Anchor design adhesion = 400 kPa for rock anchors. To be verified by
testing. Testing program to be prepared by RAWH.

Design is in accordance With the structural requirements of the Ontario
Building Code and the Canadian Highway Bridge Design Code.

All Work 1s to be carried out In accordance With the Occupational Health
and Safety Act.

Materials:

Structural steel design, connections, fabrication and erection is to conform
to requirements of CSA SIb.l, SI36, the Canadian Institute of Steel
Construction (C1SC) "Code of Standard Practice for Bulldings".

Structural steel to be new or sound material and conform to CSA
CAN3-G40.21, Grade 350N for Wide flanges, channel and hollow structural
sections and Grade 300W minimum for plates, angles and all other

shapes.

Alternative sections or grades of equivalent strength may be substituted
subject to approval by RAH.

Welding to conform to CSA W59 and be performed by certified welders.
Concrete str‘engths to be as follows unless noted:

Piles and Lagaing:

[ Ko T=2= T 20.0 MPg;
Fill ADOVE PIHE TOES oottt 0.4 MPg;
ANCNONAGES .. e 30.0 MPa.

Note: Both anchorage grout and shotcrete are to reach 50% of the final
strength at three days.

Concrete materials, mixing, handling, design, formwork, rebar, placement,
cutting and finishing to comply With CSA CAN3-A23.1, 2 & 3, unless modified
in Writing by RIAH.

Anchors shall be fabricated from the following materials: ASTM AT22
E30/1035MPa (designdted by diameter in mm i.e. 36mm Threadobar) or
ASTM AbI5 5IT/6d0MPa (designated by # i.e. #l| Threadbar) or ASTM A6I5
500MPa (designated by R#) or ASTM A4le Fu=1864 MPa, A=140mm? per
strand (designated as Strand). Exact sizes as shown in sections or When
not shown to be chosen later for loads shown in the schedule.

Lagging to be T5mm timber lagging unless noted otherwise.

Piles and Lagging and Caisson Wall Construction Procedures:

Drill holes to sizes and depths indicated employing liners, mud drilling
and/or other methods as required to avoid the ingress of soil or
groundwater. Install piles plumb and to line. Fill holes wWith concrete
strength as specified above.

Pile to be installed wWithin 75mm tolerance from plan location and pile to
be plumb Within ©.5% of the excavated height in all directions.

Excavate in stages to suit shor‘lng Work.

Excavate installing lagging in maximum 1500mm lifts or as specified by
RIH. Should caving or raveling occur, reduce lift height. Leave a I:| berm
dbove the excavation elevation. Leave no excavation open overnight. In
the case of caisson wall trim face as required.

Where timber lagging is vsed, fill all volds behind lagging with excavated
or imported granular material rammed in place or vse lean mix.

Do not excavate more than 6O0O0mm maximum below support level. Install
tiebacks, walers, rakers, raker pads and/or struts as specified on the
dranings. Walers to be Installed prior to raker and strut installation.

Tieback drilling method to be selected to prevent ground loss.

When grouting tiebacks, it grout takes are observed to be higher than the
theoretical volume RWH to be notified prior to continuing With Installation.

In advance allow for anchor performance load test to 150% of the design
load. Perform one load test along each shoring wall or as directed by
RIAH. Allow for additional strand/oar capacity as required to facilitate
testing. Production tieback lengths may require modification based on
testing resuvlts. RWH to be present during performance testing.

Proof test all anchors to 133% of the design load shown in section or
schedule not less than 72 hours after installation. Anchor must hold load
for 10 minutes With less than 2mm creep. Lock off anchor at 105% of the
design load. RWH to be present during anchor stressing.

Pre-load all corner struts, top and middle row rakers. Rakers to be
pre-loaded to 50% of the design load not less than 72 hours after
installation under typical conditions.

Maintain tieback strands/bars in good order to allow for re-stressing if
necessary.

Tiebacks, braces and/or rakers are to be installed wWithout delay to
minimize shoring movements.

Do not continve excavation until support installation is complete and/or
design load locked off in the case of tiebacks or preloaded (if requir‘ed)
in the case of rakers and braces.

Continve to final excavation level following the same procedure as
outlined above.

Construct the basement structures and ground floor slab. Properly backfill
the completed structures to grade.

Removal of any shor‘ing elements to be reviewed and approved by RNH
prior to proceeding With wWork.

In the case of plles and lagging, In wet ground provide spacers to create
IOmm gaops between individual lagging boards, place filter material behind
lagging to allow passage of water wWithout loss of solil fines.
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General Contractor:

Complete a pre-construction condition survey of all adjacent structures
Within the influence of the excavation.

Verity the existing foundation configurations and elevations of all adjacent
structures during the demolition phase of the work. Report any
discrepancies to RNH prior to the start of the shoring installation.

Secure appropriate encroachment agreements and permits where shoring
components extend beyond the project property limits.

Elevation of site grades and underside of footings to be coordinated with
structural and architectural drawings by the General Contractor prior to
the beginning of shoring installation.

Locate and identify all existing underground and/or overhead services
and structures within the influence of the shoring. General Contractor to
confirm location of services as shown on the drawings in both plan and
elevation. All services to be checked against service drawings and site
locates provided by One Call Locates. Inverts of services must be
checked on site at manholes and other available locations.

Confirm in Writing that no discrepancies exist from the information
presented on the dranings. Report any discrepancies and/or additional
services discovered and advise of any potential interferences with
shoring components to RWH prior to the beginning of shoring works.
General Contractor to protect, relocate or replace services as required.

Excavate in advance to remove any underground obstructions that will
interfere with shoring installation, backfill and compact voids.

Reduce grade to top of shoring. Provide and maintain a level working
surface adequate for shor‘ing equipment and build up wWorking platforms as
required.

Provide layout information such that shoring elements can be located and
constructed in all three dimensions. Layout shoring including all pile
locations and check all dimensions. General location of shoring and
bullding layout to be done from architectural dramings. Do not vse shoring
dranings alone to lay out piles. Report any discrepancies or
inconsistencies to RINH prior to proceeding wWith shoring installation.

Excavation must be kept dry at all times, where necessary dewater in
advance to lower the water table to a minimum of Im below the lowest
excavation level to eliminate negative impact on shoring operations.
Shoring 1s not designed to accommodate a water table above the bottom
of excavation or to retain Water unless specified othernise.

Protect shoring and/or soil face from erosion as required. Redirect water
anay from the top of the shoring as required to prevent material Washout
behind the shoring wall.

Protect shoring and/or soil face from the effects of freezing as required.
Minimum R2 frost blankets must be availdble on site shouvld vse be
necessary. Heating may be required to combat frost effects.

Excavation:

General Contractor to flag nstalled shor‘lng system below grade prior to
excavation. Excavator to dig in lifts and follow procedures as outlined in
the shoring construction procedures and the configurations of typical
excavation berming details When shown on the drawings. Do not
over-excavate beyond the design or Shoring Contractors requirements.

General Contractor to supervise Excavators trim line at shoring face. Do
not excavate within 3000mm of 9horing face unless Shoring Contractor is
present.

Excavator to exercise care when digging near stressed anchors and
rakers.

Excavator to report any wall breaches or shoring damage immediately.
Backfill and berm material at any such locations and report to the Shoring
contractor, General Contractor and RNH. Do not continve With further
excavation in the area.

Monitoring (By General Contractor or Owner):

Provide complete vertical and horizontal movement precision monitoring of
the shoring. Monitoring shall include but is not limited to the following:

a. Unless otherwise noted provide targets at the top of every second
pile (minimum) or on the top row of every second panel in the case of
shotcrete shoring. Installation of inclinometers at the discretion of
RIAH.

On shoring wall install one inclinometer in the middle of the wall or as
indicated on the shoring dranings. Inclinometer depth to be to the
base of the pile toe.

b. Take target readings with an accuracy of + 2mm for vertical and
horizontal movement. Readings to be taken meekly during active
excavation activities or as otherwise specified by RAH. At the
discretion of RWH, and it felt necessary for the safety of the project,
readings be taken more frequently and/or at critical stages of the
excavation. Monitoring frequency throughout construction to be
stepped down as directed by RANH.

c. Express the readings clearly in spreadsheet and graphical form and in
mm only. Positive movements are into the excavation and down. For
each weekly reading the spreadsheet should show the location change
of each target from the last reading and from the first reading. The
spreadsheet should also show the reading history.

d. Provide preconstruction survey of all adjacent structures that are in
the influence of the excavation and/or may be affected by shoring
operations. Provide target monitoring of all buildings to detect
damage or settlement for the duration of shorlng operations.
Readings to be taken weekly during active excavation activities or as
othernise specified by RWH. Monitoring frequency throughout
construction to be stepped dowmn at the discretion of RIAH.

e. If targets are found to be obstructed or damaged at a reading,
reestablish before next reading and report to RWH.

f. All monitoring reports to be distributed promptly to RAH and 5hor‘ing
Contractor.
References:

Geotechnical Report:
As produced by Landtek Limited dated Sept. 4, 2016 File Number: 14124

As produced by Landtek Limited dated Jdan. 19, 2015 File Number: 4124,

Structural:
N/A

Architectural:
Drawings A200 to A203 dated dun. O4, 2021 by Core Architects.

Civil:
Dranings C2.I to C2.2 dated Apr. 26, 2021 by MTE.

Structural, Architectural and Geotechnical Consultants to check that
documents noted above have not significantly changed.
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