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1.0 INTRODUCTION

Tirms of Bafarancs

MA Engineering Assoclales inc. wos outharimd by Arky Designg to proceed with o
visunl review of the Harringbon Griat Mill for the purpose of determining what
medilicalions ane required to allow the buillding & be used oo o ‘working mussum’
and clossroom focility, This report outlines whot structural rebabilitotion will be
required to ensune complonce with the requiremanis of the 1997 Cnfare Suilding
Code FOBC) A buldding code review related fo life sofely issves such o exdling omd
v sabaty wos olse padormed. We will alss indude proliminory design sketches to be
ueed ¥ obtain cost extmoles Sor ony ol the required madifications,

20 BUNDING STRUCIURE

Superstnactne

The Harringten Grist Mill is & histerically interasting Ember structure thot has
wrdergong sovemal renovalions over the years. The maln shuctume & composed of
hisavy fimber post and Beam construchion, smilal ko many farm shuchices of its
vintnge. The extarior is clod in shes! metal on thres sides and on the roof and m
wood on the ecsl elevakon,

The piiched roof structurs consists of metal deck on perfing supported by rough sawn
2x5 rofter mamben of approsimokaly 2°-0° on center {Photograph 1], Thers is no
centar baom and the bose of the raftens ore supporfed by 2.5 0" tmbers. The ros
sheathing and mast of the purling oppeor o be newly installed,  The roflers appeor fo
be onginal ond gre in good condition.

The mezzaning, of upper Roor level, comists of 578" tongue & groove decking on 2x8
Meor joists ot 167 on center for the sost span and 24° on center on e west span
(Photogmph 2). The decking and [oists oppeor fo be in goed condifan,  Tha jobsts
are supported by heavy fimbers, noiched 1o racaive the josts of 18" o.c. (Phologroph
3. The heavy fimbers are in foir conditian, |he weost beam appean to have a deesp
lengitudingl crock | Photagraph 4} These heavy limbers are reinforced with steal rods
o susiportad on ¥.5 1 ¥.5 Ember columne.

The main Roor is simitarin framing o the mazzonino lovel, with the sxceplion of some
additional framing in ha araa of the hopper (Phalogragh 5). The east mein floor
lieeirn spans the bullding widlh, similady to the meszonine heoms. the central bewm i
supported by o column gl the midspan, Additional framing ond coluring are provided
in the hogper aren whers the panatrofion of the foor cssembly exists, |t oppearad that
that on odditions| column wos infroduced ond "jacked” into ploce (Phologroph 6j.
This lihad the exsting joists from their beanng positans on the-ceniral baom ared
caused o noticeable "heave’ of the main fleor sheathing o (his o (Photegraph 7]
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The bullding elevations and flsar plan drawings are conained in the oppandix for
ralarence.

Substructur

The building foundations am o combination of rubble stane and cast-in-place
concrete. The majonty of the spillway areo consist of rubble tene feundalions
[Phatogrmph 8), The feundations were construcied on the naturol slopa and am
stepped on o 3:1 slope.

The rubble loundations are in vary poor conditions, with collapsed sections of wall
[Fhotograph 9] in the spillway area. The sauth and narh concrete foundation walls
are cracked (Photograph 10) and separated of tha top of tha slope. It appeared that
tha foundations am gradually moving dewn the slope,

3.0  FIRE AMID LIFE SAFETY / OMTARIO BUILDING CODE AMALYSIS

Thi inended use for this building @ o3 @ museum or school. This would classity the
building os an A-2 ossembly occupancy under the Cntario Bullding Code (OBC). The
building is arguably 2 storeys in height. Based on this the building would require o
sprinklar systern o3 per OBC clouse 3.2.2.27.

With respact to axiting requiremants, the mazeanine area is lees than 2,150 square
baet, which would requine enly one enat, Guard mils are required around all areas
open to the main flear, Exit signs are also required of all wifs.

Structural loading aceonding to the CBC for assembly occupancy such a4 @ musesum
s 100 pounds per squore foatlpsll, Our structural rview has, themfors, cssumad this
load valus in detarmining if the axsting structure iv adequate.

4.0 STRUCTURAL LOAD CAPACITY AMD DEFICIEMNCIES

Based on eur visual meview, wa offur the lollowing opinians:

The reaf struciue (s currently inadequate fo support the snow and dead loads ns
prescribed |n the OBC,

The mezzaning floor joist at 18" o.c. are copable of sustaining the required 100 psl
live loads provided that the 5/8" decking is screwed to the joish ot 127 on cenfer lo
previda additional shifness. The joits at 24" o.c, am nol adequote fo support these
loods. The sciiting configuration should ke mmaved and additional rough sawn joists
thould be intraduend ot the original 16* spacing et indicalad on the main beams.

Ihe beoms supperting the memzanine are grossly inodequate to support the | D0 pif
floor loading. The span of the twe beams would hove to ba divided into 4 spons by
the introduction of 3 new limber columns (n order for the banm span fo be sufficlently
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small to support the loods. The reinforcing of the beom is not a viable option as this
would require the introduction of o steel beam below the existing beam. Although this
would be funclionally adequale, haadroom weould be decreasad and the historical
aesthetic of the structure would be seriously compromised. ' Allematively, the
mezzaning area could be closad off to public use, with no reinforcement required.

Similarly, the main floor beams are also deficient and require the introduction of 2 ar
3 new columns. The east beam has no additional columns and will require 3 new
ones, whereas the west beam requires anly two new columns. All of these columns
should be 9.5"% 9.5 rough sawn timber columns in order to provide the required
strength and blend into the existing structure.

The heaving of the existing floor where a new column was intreduced should be
corrected by shoring the floor and cutting down the column to the correct haight.

Serious foundotion problems exisl. The cause of the loundalion movement chsarved
is likely due to shiffing ground conditions and deferioroling foundations. We would
recommend thot a soils consullont be asked to give an opinion os to the stability of the
slope prior fo initiafing remedial structural measures.

All foundations from the top of slope down require replacement. This process would
involve the temporary shoring of the columns on a section by section basis.

5.0 CONCLUSIONS AND RECOMMENDATIONS

The existing structure is an inleresting and historically significant one. The degree of
deterioration of the existing foundations is significant and will require extensive
reconstruction,

The limber structure is in remorkably good condition, and can be modified in order 1o
function az a werking musaum and part-time schooel. Should opplication for o
heritage structure designotion be pursued and achieved, some requirements of the
building code, may be reduced or waived by the Chief Building Official with
jurisdiction over this building. For the purposes of planning and budgeting, however,
we would recommend the prudent approach, and assume that all requirements of the
OBC will have to be mel.

We trust that the foregoing is sulficient for your needs at his time. Should you hove
any guestions, please contact the undersigned at your convenience,

Yours truly,
NA Enginearing Associates Inc.

e

Gordan W. Debbert, P. Eng.
Associote Structural Enginear




Wa truet that the foregoing is sullicient for your needs at his tme. Should you have
any qussticns, pleass cantact the undenignad ot your convenianee.

Yours fruly,

MA Engineering Aesociates Inc.

Jdn”

Gordon W, Debbard, P. Eng.
Associale Struchuro! Enginear
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Photograph 1: Rook purdins, rafters and matal deck

Phologroph 2: Floor froming of mezzaning level,



Phatagroph 3: Mezranine floar framing. Nots the noiching of e beom ot 167 o.c
whare the jolsls are placed ot 2°.07 o.c,

F'h:.'ﬂ.:.gr aph 4: Large crock in exiEfing beom. Mok (e stend mainforcing rod in the
existing beam.
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Photogroph 5: Additional column and framing in the hopper area.

Photograph &: Mew column near fhie hoppar spaning.
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Photograph 7: Joists lilled from their bearing posifions due to jacking of the floor
syatem,

Photogroph 8 Foundatians consist of a combination of concrete and rubble sane.
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Photograph 10: Craick in exisfing concrete foundotions. MNote the [oss of bearing
uncler tha foating indicating large footing mavements,
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