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"GENERAL

Structural work shall conform to the requirements of *“The Commonwealth of
Massachusetts State Building Code™, 9" Edition; “The International Building Code”,
IBC 2013, and ASCE 7-10.

Examine architectural, mechanical, plumbing and electrical drawings for verification of
location and dimensions of chases, inserts, openings, sleeves, washes, drips, reveals,
depressions and other project requirements not shown on structural drawings,

Verify and coordinate dimensions related to this project.

Openings in slabs and walls less than 127 maximum dimension are gencrally not shown
on structural drawings shall not be revised without prior written approval of the
architect.

Typical details and notes shown on structural drawings shall be applicable to all parts of
the structural work except where specifically required otherwise by contract documents.
Details not specifically shown shall be similar to those shown for the most nearly similar
condition as determined by the architect.

The contractor shall submit complete shop drawings for all parts of the work. No
performance of the work shall commence without review of the shop drawings by the
architect.

FOUNDATIONS

Foundations for this project consist of spread footings, helical piles, pile caps,
foundation walls, and slabs on grade. The allowable bearing pressure is 2 tons per
square foot and the helical piles have a 10 ton capacity based on the geotechnical report
prepared by McPhail Associates, dated July 8, 2021.

No responsibility is assumed by the architect for the validity of the subsurface
conditions described on the drawings.

Foundation units shall be centered under supported structural members, unless noted
otherwise on the drawings.

Exterior construction shall be carried down below finished exterior grade to a minimum
depth of 4°-0”, unless noted otherwise.

Provide temporary or permanent supports, whether shoring, sheeting or bracing so that
no horizontal movement or vertical settlement occurs to existing structures, streets or
utilities adjacent to the project site.

Carry out continuous control of surface and subsurface water during construction such
that foundation work is done in dry and on undisturbed subgrade material, as applicable.
Bottom 3 inches of exactions for footings shall be finished by hand shovel.

Backfill under any portion of the structure shall be compacted in 6™ lifts.

No foundation concrete shall be placed in water or on frozen subgrade material.

. Protect in-place foundations and slabs from frost penetration until the project is

completed.

. Do not backfill behind foundation walls until permanent lateral structural support system

1s in place and of full strength.
Sheeting, shoring and bracing for the lateral support of excavation shall remain in place
until all permanent structural syvstems below ground level are complete.

CONCRETE

Concrete work shall conform to “Building Code Requirements for Reinforced Concrete”
(ACI 318-14), and ““Specifications for Structural Concrete for Buildings” (ACI 301-14).
Concrete shall be controlled concrete, proportioned, mixed and placed in the presence of
a representative of an approved testing agency.

Unless noted otherwise, concrete shall have a mimimum 28 day compressive strength
and be of a type as follows:

(A) Footings, walls, piers 4000 PSI  (Normal weight)
(B) Slabs-on-grade, beams, columns 4000 PSI  (Normal weight)
(D) Topping slabs & housekeeping pads 3000 PSI  (Normal weight)

Concrete to be exposed to the weather in the finished project shall be air entrained.
Provide a vapor barrier under interior slabs cast on grade.

Construction joints shown on drawings are mandatory. Omissions, additions or changes
shall not be made except with the submittal of a written request together with drawings
of the proposed joint locations for approval of the architect.

Where construction joints are not shown or when alternate joint locations are proposed,
a concrete placing sequence shall be submitted to the architect for approval prior to
preparation of the reinforcement shop drawings.

Size of concrete placements, unless noted otherwise, shall be as follows:

Max Length Max Area
(Feet) (Sq. Feet)
(A) Footings and walls 30% -
(B) Slabs on grade 30%* 900* place in alt panel

*Exceed only where intermediate contraction joints are provided.

Minimum of 72 hours shall elapse between adjacent concrete placements.

. Concrete shall be placed without horizontal construction joints except where shown or

noted. Concrete slabs shall be placed so that the slab thickness is at no point less than
that mndicated on the drawings.

. Structural steel below grade shall be encased in concrete with a minimum cover of 27,
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REINFORCEMENT

Reinforcement work of detailing, fabrication and erection shall conform to “Building
Code Requirements for Reinforced Concrete™ (ACI 318-14), “ACI Detailing Manual —
1994 (SP-66), “CRSI Manual of Standard Practice” (MSP 1-97), and “Structural
Welding Code — Reinforcing Steel” (AWS D1.4-92).

Steel reinforcement, unless noted otherwise, shall conform to the following:

ASTM A615 Grade 60
ASTM A1064

(A) Bars, ties and stirrups
(B) Welded wire fabric (WWF)

(FY=60 KSI)

Provide and schedule on shop drawings the necessary accessorics to hold reinforcement
securely in position. Minimum requirements shall be: high chairs,

4°-0” O.C. with continuous #5 support bar; slab bolsters, continuous and 3°-6” O.C.;
beam bolsters, 5°-07 O.C.

Minimum concrete protective covering for reinforcement, unless noted otherwise, shall
be as follows:

(A) Unformed surfaces cast against and permanently m contact with earth: 3.07
(B) Formed surfaces in contact with earth or exposed to weather:

#06 through #18 bars 2.07
#5 bars, 5/8” wire and smaller 1.5”

(C) Surfaces not in contact with carth or exposed to weather - walls, slabs, joists:

#14 and #18 bars 1.5
#11 bars and smaller 1.0”

Beams, girders and columns — principal reinforcement, ties, stirrups or spirals:
1.5”

Where continuous reinforcement is called for, it shall be extended continuously around
corners and lapped at necessary splices or hooked at discontinuous ends. Laps shall be
Class B tension lap splices, unless noted otherwise.

Where reinforcement 1s not shown on drawings, provide reinforcement in accordance
with applicable details as determined by the architect. In no case shall reinforcement be
less than the minimum reinforcement permitted by the applicable codes.

Where reinforcement is required in section, reinforcement is considered typical
wherever the section applies.

Reinforcement shall be continuous through construction joints.

Dowels shall match bar size and number, unless noted otherwise.

Welded wire fabric shall lap 87 or 1-1/2” spaces, whichever is larger and shall

be wired together.

Reinforcement shall not be tack-welded.

Installation of reinforcement shall be completed at least 24 hours prior to the

scheduled concrete placement. Notify architect of completion at least 24 hours

prior to the scheduled completion of the installation of reinforcement.

STRUCTURAL STEEL

Structural steel work shall conform to “Specification for Structural Steel Buildings™
(AISC 2011); “Code of Standard Practice for Steel Buildings & Bridges™ (AISC 2011;
“Seismic Provisions for Structural Steel Buildings™ (AISC, 2011); “Specification for
Structural Steel Joints Using ASTM A325 and A490 bolts™ (AISC 2011), “Structural
Welding Code — Steel” (AWS D1.1-96).

Structural steel shall be detailed in accordance with “Detailing for Steel

Construction (AISC)” and where required, designed in accordance with cited

references.

Structural steel details, not specifically shown, shall be taken as being similar to those
shown for the most nearly similar condition as determined by the architect.

Structural steel shall be new steel conforming to the following:

(A) Unless noted otherwise ASTM A992 Grade 50 (Fy = 50 KSI)
(B) Angles, T’s, channels, and  ASTM A36 (Fy =36 KSI)

plates, ctc
(C) Tubes ASTM A500 Grade B (Fy = 46 KSI)
(D) Anchor bolts ASTM A307
(E) High strength bolts ASTM A325

Anchor bolts, leveling plates or bearing plates shall be located and built into connecting
work, preset by templates or similar methods. Plates shall be set in full beds of non-
shrink grout.

Welded connections shall be made by approved certified welders using filler metal
conforming to E70XX or F7X-EXXX with low hydrogen.

Welds shall develop the full strength of the materials being welded, unless noted
otherwise, except that fillet welds shall be a minimum of %4”.

Ends of columns at splices and at other bearing connections shall be “finished to bear™
to complete the true bearing,.

Provide stiffeners “finished to bear” under all load concentrations on supporting
members, over columns, and where shown on drawings.

Provide temporary crection bracing and supports to hold structural steel framing
securely in position. Such temporary bracing and supports shall not be removed until
permanent bracing has been installed.

Structural steel framing shall be true and plumb before connections are finally bolted or
welded.

Field cutting of structural steel or any field modifications of structural steel shall not be
made without prior written approval by architect for each specific case.

Structural steel encased in masonry shall be covered with mastic coating per
specifications.

Structural steel members and connections exposed to the weather shall be galvanized.
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MASONRY CONSTRUCTION

Clay (brick) and concrete masonry unit (CMU) construction shall conform to “Building
Code Requirements for Masonry Structures™ (ACI 530-08/ASCE 5-08/TMS402-08),
and to “Specifications for Masonry Structures™ (ACI 530.1-08/ASCE 6-08/TMS 602-
08).
Materials strings shall be as follows:

(A) Concrete masonry units shall conform to ASTM C-90 or C-145 Grade N-1.

(B) Mortar shall conform to ASTM C-270, Type M or S.

(C) Grout shall conform to ASTM C-476 fine or coarse.
Masonry shall have f'm = 1500 PSL. f'm is the compressive strength of the masonry at
28 days as determined by prism tests.
Prior to grouting cells, bars and cells must be inspected by the testing agency.
The base of each cell in which a bar is placed must have a cleanout hole.
The design of reinforced masonry construction is based on allowable stresses predicated
on “with inspection” provisions, requiring that qualified masonry inspection take place
on a continuous basis whenever masonry is being placed.
Reinforced masonry walls shall have bond beams at each floor level. Bond beam
reinforcing shall be extended into and be continuous with all intersecting bond beams.
Anchors to masonry walls shall be 3/4” diameter expansion bolts or anchor bolts. Bolts
shall be 27 shorter than wall thickness.
Bonding methods, tics, lintels and accessories shall be approved by the architect.
Submit shop drawings, with ample time for architect’s review and approval, for
structural clements including structural steel.
Masonry openings more than 16” wide require approved lintels.
Masonry openings for utilities are to be closed up with new brick work around the
utility.
Provide and install lintels for openings in accordance with the schedule and details.
Where lintel abuts columns or walls, provide connections to such. (Submit shop drawing
of connection detail for approval.)
Wall bearing beams shall have bearing plates of sufficient size to develop the maximum
end reaction of the beam. Plates shall bear on concrete filled blocks having a
compressive strength of 250.0 PSI.
. Fill cores of concrete blocks under all bearing plates with concrete for a width equal to 3
times the bearing plate length.
Provide 1-#5 vertical reinforcing at 32 OC. This reinforcing shall be continuous full
height.
Masonry block cells containing vertical reinforcing shall be grouted solid. Filling cells
with mortar 1s unacceptable. The compressive strength of grout at the end of 28 days
shall be 3000 PSI minimum,
Reinforced masonry walls shall have a #9 GA. wire ladders (ladder or truss type) at 16™
OC horizontal reinforcement.
Provide 2-#5 continuous horizontal bars in the top course (bond beam) of walls below
cach floor level and roof and fill continuously with grout.
. Provide 1-#5 additional vertical reinforcing bar at cach corner, door or window

jamb, and at any discontinuity in the wall.

RENOVATION AND RESTORATION

The contractor shall notify the architect when, in the course of construction or demolition, conditions are
uncovered which are unanticipated or otherwise appear to present a dangerous condition.

Damaged load bearing masonry shall be removed and replaced or repaired as directed by the architect.
Damaged stone lintels shall be repaired or replaced.

New masonry shall be bonded or otherwise tied to adjacent masonry work.

Second-hand brick shall not be used in masonry bearing walls unless approval is given by the architect
for each specific case.

. Information regarding existing construction or conditions is based on available

record drawings which may or may not truly reflect existing conditions. Such
information is included on assumption that it may be of interest to the contractor,
but the architect assumes no responsibility for its accuracy or completeness.
Verify all dimensions and conditions on the job. Discrepancies shall be brought immediately to the
attention of the architect before proceeding with that part of the work.

Where new work will be adjacent to or framing existing construction, verify dimensions of existing
construction prior to fabrication of new members.

Provide all labor and material for any framing required to connect new framing to existing construction.
Wherever it 1s necessary to remove existing construction in order to construct new work, the affected
area shall be patched and rebuilt to match existing adjacent work to satisfaction of the architect.
Details shown on any drawing shall be considered typical for all similar conditions.

. Notify architect of any contemplated structural alteration in reasonable time to render and document the

architect’s decision.

. Structural materials and components shall have prior approval of the architect.

Structural work on this project shall be performed under the supervision of an inspector approved by the
architect. Alterations or modifications not indicated on the drawings shall be approved by the architect
in writing before such work is initiated. The architect will periodically observe structural elements to
assure general compliance with the contract documents, but detailed inspection and testing requirement
will be prepared by an independent testing agent hired by the owner. Deficiencies not indicated on the
drawings or exposed during construction shall be corrected as directed by the architect.

Structural alteration shall be preceded by adequate shoring and bracing.

. Screw-type shoring posts shall be provided for existing work during the removal of existing bearing

walls and structural members and the installation of new structural work.

Temporary shores shall be placed as close as practicable to the existing structural work being removed.
Headers shall be placed across top of shoring posts and shall be snug tight against underside of the
structure above.

. Shoring shall bear on sleepers to prevent damage to the structure below.

Temporary shores shall be individually designed, erected, supported, braced and maintained by the
contractor to safely support all dead loads presently carried by the existing structural work being
removed and any construction live loads.

. Structural steel shall be completely installed before removing any shores.

Shores shall be released gradually and left loosely in place for at least 2 days to allow for structural
shake out.
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STRUCTURAL TIMBER CONSTRUCTION

Timber construction shall conform to Part II “Design™ as published in the “Timber
Construction Manual” (AITC 6™ Edition) and to “National Design Specification for
Wood Construction™ (NF.PA, 2012 Edition).
New timber for structural use shall have a moisture content as specified in the “National
Design Specification for Wood Construction (NF.PA, 2012 Edition).
Timber construction shall conform to Article 23, “Wood™ of the Mass. Code, latest
edition
Material properties for timber shall conform to the following:
(A) For members with nominal 27 thickness. S-P-F #1/#2 or better (15% max MC).
Allowable bending stress:
Fb = 875 PSI (single member use)
Fb = 1000 PSI (multiple member use)
Allowable shear stress Fv =135 PSI
Compression parallel to gram = 1100 PSI
Compression perpendicular to grain = 425 PSI
Modulus of elasticity = 1,400,000 PSI
(B) For members with nominal 4> and greater, Douglas Fir-Select Structural (19%
max MC).
Allowable bending stress Fb = 1,600 PSI
Allowable shear stress Fv = 85 PSI
Compression parallel to grain = 1,100 PSI
Compression perpendicular to grain = 625 PSI
Modulus of elasticity = 1,600,000 PSI
(C) For pressure-treated members with nominal 2™ thickness, Southern Pine #1 or
better (19% max MC).
Allowable bending stress Fb = 1300 PSI
Allowable shear stress Fv =90 PSI
Compression parallel to grain = 1550 PSI
Compression perpendicular to grain = 565 PSI
Modulus of elasticity = 1,500,000 PSI
(D) For pressure-treated members with nominal 47 thickness and greater, Southern
Pine #2 pressure-treated (19% max MC).
Allowable bending stress Fb = 1250 PSI
Allowable shear stress Fv =95 PSI
Compression parallel to grain — 725 PSI
Compression perpendicular to gram = 440 PSI
Modulus of elasticity = 1,400,000 PSI
“PT” mdicates pressure-treated lumber (to be used when in contact with concrete,
masonry or weather).
’11-7/8” AJS 20°s’ etc. indicates engineered wood I-Joist with machine rated lumber
flanges and OSB webs by the Boise Cascade Co. or equal.
3-1/27 x 11-7/8” LVL” etc. indicates laminated veneer lumber-L.V.L.-2.0 E beam or
post by the Boise Cascade Co. or equal.
Joist support by nailing is forbidden unless used with an approved hanger. Unless noted
otherwise on plans, all flush framed joists and beams shall be framed with Simpson
hangers as follows (or approved equals):
(A) 2x6;2x8
(B) 2-2x6;2-2x8
(C) 3-2x6; 3-2x8
(D) 2x10;2x12
(E) 2-2x10;2-2x12
(F) 3-2x10; 3-2x12
(G) 11-7/8” AJS 140°s
(H) 11-7/8” AJS 20°s
(1) 3-1/2"x 9-1/2" L.V.L.
(J)5-1/4”x9-1/2”LV.L.
(K)3-1/2"x 11-7/8" L.V.L.
(L) 5-1/47x 11-7/8” L.V.L.
(M) 3-1/2"x 14" L.V.L. Type ‘HGLTV3.5/14°
(N)5-1/47x 14" L.V.L. Type ‘HGLTV35.5/14°
(It is the contractor’s responsibility to determine correct hangers for all sloped and/or
skewed conditions.)
Minimum bearing for all joists and rafters shall be 47,
Use double joists under all partitions.
Partition and outside stud walls shall be bridged once in their story height or at least
every 47-67.
Anchor bolts and bolts for structural timber shall be ASTM A-307. Standard cut
washers shall be provided between wood and bolt head, and between wood and bolt nut
unless steel plates or plate washers are used.
Exterior walls shall be framed with 2x6°s at 16 C/C (unless noted on plans) with 32/16
— Y27 zip R-6 sheathing. Plywood to be nailed to studs with 10D galvanized nails at 4™
on center at panel edges and at 12 on center at intermediate supports.
Interior walls indicated on plans shall be framed with 2x4’s or 2x 6’s at 16 C/C (see
Architectural drawings for locations).
Interior walls indicated on plans as shear walls (SW) shall be framed with 2x4°s or 2x6’s
with 32/16 — '4” exterior plywood sheathing. Plywood sheathed walls to be fully
blocked and nailed to studs with 10D galvanized nails at 4 on center at panel edges and
at 12” on center at intermediate supports.
Roof construction shall be as shown on the plans with 32/16-3/8 exterior plywood.
Floor construction shall be as shown on the plans with 32/16-3/4” exterior tongue and
groove plywood sheathing, glued and nailed to the joists and beams.
“Advantech™ sheathing, of the same thickness, may be substituted for the plywood
sheathing specified above. OSB is not acceptable.
Interior door headers shall be a minimum of 2-2x8’s unless noted otherwise on the
plans.
Exterior door and window headers shall be a minimum of 3-2x8’s unless otherwise
noted on the plans.
No joist shall be noted or drilled with holes without the specific approval of the
architect.
No joist shall be repaired or reinforced in any way without the specific approval of the
architect.
Beams built up of timbers shall be firmly nailed or bolted together.
Plywood shall be laid with face grain parallel to span; stagger all joints.
Sills shall be 2-2x6°s PT (pressure-treated) see plans for locations, and shall be anchored
with 5/87 diameter anchor bolts not more than 327 OC and at 8" from cach corner.
Temporary erection bracing shall be provided to hold structural timber securely in
position as described on the drawings. It shall not be removed until permanent bracing
has been installed.
Timber shall be generally knot-free, with only small tight knots permitted and generally
straight-grained.
Structural timber shall be identified by the grade mark of or certificate of inspection
issued by a grading or inspection bureau or agency recognized as being competent.
Structural timber shall be wvisually stress-graded lumber in accordance with the
provisions of ASTM designation D245-74, “Methods for Establishing Structural Grades
and Related Allowable Properties for Visually Graded Lumber™.
Timber shall be so handled and covered as to prevent marring and moisture absorption
from snow or rain.
Steel plates and angles shall be new steel conforming to ASTM A36.

Type ‘U26°

Type ‘U26-2°

Type ‘U26-3"

Type ‘U210°

Type ‘U210-2°

Type ‘U210-3"

Type ITS2.56/11.88°
Type ‘ITS3.56/11.88°
Type ‘HGLTV3.5/9.5°
Type ‘HGLTVS5.5/9.5°
Type ‘HGLTV3.5/11.88°
Type ‘HGLTVS5.5/11.88°

[a—

ISANY

10.

11.

1.

3.

4.

WOOD ROOF TRUSSES

See general notes and drawings for design notes.
Design trusses for the following load combinations:
(A) Dead load + attic live load + uniform snow load
(B) Dead load + attic live load + unbalanced snow load (unbalanced snow load + 1.5
x uniform snow load on one side of the ridge and zero on the other.)
(C) Dead load + wind load
(D) Dead load + attic live load + unbalanced snow load + wind load (wind load shall
be applied perpendicular to roof planes in accordance with the Massachusetts
State Building Code.)
Design stresses may be increased to account for various duration of loads.
Limit midspan deflections to the following:
(A) Dead load only = %"
(B) Dead load + attic live load + uniform snow load = %"
Design and provide hold-down and bearing connections to wood support plates.
Design and provide permanent bottom chord bracing.
Wood trusses shall be designed and fabricated by a member of the Truss Plate Institute.
Enginecring drawings conforming to design load and deflection criteria contained in
these notes shall be submitted for approval before fabrication. They shall bear the seal of
a registered engineer.
Design standards shall confirm with the applicable provisions of the “National Design
Specifications for Wood Construction”, 1991 published by the National Forest Products
Association and the “Design Specifications for Metal Plate Connected Wood Trusses”,
(P1-95) published by the Truss Plate Institute.
All connector plates shall be a minimum thickness of 0.0.36” and shall be hot dipped
galvanized according to ASTMAS23, coating designation G60.
Quality control — lumber defects such as wane or knots occurring in the connector plate
area must not affect more than 10% of the required plate area or number of effective teeth
required for each truss member. Connector plates shall be applied to both faces of truss
at each joint and should provide firm, even contact between the plate and the wood. All
wood members shall be accurately cut and fabricated so that all members have good
bearing and all completed truss units are uniform. See Truss Plate Institute “Quality
Control Manual CCM-88” for tolerances and other special requirements.
Bracing — all trusses must be securely braced both during erection and after permanent
installation in a building in accordance with “Bracing Wood Trusses” commentary and
recommendations (BWT-76) as published by the Truss Plate Institute. Erection bracing
shall hold trusses straight and plumb and in a safe condition until decking and permanent
truss bracing has been fastened forming a structurally sound roof framing system. All
erection and permanent bracing shall be installed and all trusses permanently fastened
before application of any loads. Permanent structural cross-bracing to ensure overall
rigidity of the roof system shall be in accordance with architectural/engineering plans for
the building structure. See truss design drawings for any additional special bracing
requirements. Materials used in bracing are to be furnished by the erection contractor
unless otherwise noted in the specifications.

STRUCTURAL DESIGN LOADS

Dead loads
(A) Weight of building components

2. Live loads

(A) Public areas, stairs, etc. — 100 PSF
(B) Second floor office/corridors — 80 PSF
(C) Roof snow load — 38 PSF plus drift
Pg =50 PSF; Is=1.1:Ce=1.0;Ci=1.1;
Wind loads — Per Mass. Code and ASCE7-10; Exposure B
Risk Category IIT (Ult.) = 135 MPH

Directional Method

Height Wind Load (Ult.) (PSF)
0’-15° 236
15°-30° 29.0
3047 32.9

Earthquake loads- Per Mass. Code and ASCE7-10; Occupancy Category “TII”
Importance Factor I=1.25; Site Class “C”
Seismic Performance Category “C’
For Renovation of Existing Structure- Level II-Work Area Method-no
change of Occupancy Category; Small low roof addition. Existing lateral
load resisting system (Unreinforced Masonry Shear Walls) is not being
modified-analysis for 75% new IBC seismic loads did not over stress the
system. Affected gravity load members are reinforced, already meet
code, or have loads increased by less than 5% per IEBC criteria.
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