
spec sheet overview


MIGHTYRAIL EQUIPMENT INC.                                                           MIGHTYRAIL.COM

MIGHTYRAIL FACE MOUNT spec overview


6”x 6”x 1/4” base plate


2  3/4”offset from installation surface to 2x4 upright


7/16 bolt holes


Recommended max spacing of brackets - 6ft o/c

Recommended minimum fasteners  

	 -concrete - 3/8 x 3” SST Titan anchor bolt or equivalent

	 -wood - 3/8 x 3.5 “lag screw with solid wood backing

	 - as per INTERTEK S3718.01-119-19 RO

MIGHTYRAIL FLOOR MOUNT spec overview


6”x 6”x 1/4” base plate


7/16 bolt holes


Recommended Max spacing on brackets - 6ft o/c

Recommended minimum fasteners  - 

	 -concrete - 3/8 x 2 1/4” SST Titan anchor bolt or equivalent

	 -wood - 3/8 x 3.5 “lag screw with solid wood backing

	 - as per INTERTEK S3718.01-119-19 RO

MIGHTYRAIL LOOP RAIL spec overview


No fasteners required for compliance

Friction fit horizontal rail connector

Recommended use two per post 

Receives standard 2x4 dimensional lumber SPF-2

- Installation Heights  - 


	 top rail -  42” off walking surface


	 mid rail - 21 “ off walking surface

- as per INTERTEK S3718.01-119-19 RO 
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STRUCTURAL NOTES (WORKSAFE BC OHS REGULATION)
GENERAL
1.     THE NOTES AND SPECIFICATIONS GIVEN ON THE STRUCTURAL DRAWINGS ARE TO BE

READ IN CONJUNCTION WITH THESE NOTES. THEY ARE NEITHER COMPLETE NOR DO
THEY REPLACE THE CONTRACT SPECIFICATIONS

2.     THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE DRAWINGS AND
SPECIFICATIONS OF ALL OTHER CONSULTANTS. ANY DISCREPANCIES NOTED SHALL BE
REPORTED IMMEDIATELY FOR CLARIFICATION

DRILL-IN (POST-INSTALLED) ANCHORS
1.     UNLESS AN APPROVED ALTERNATE IS PERMITTED BY ROV CONSULTING, USE "HILTI"

PRODUCTS. ONLY USE EPOXY BRAND NAME AND SERIES SPECIFIED ON DRAWINGS. THE
SPECIFIED PRODUCTS ARE SPECIFICALLY REQUIRED TO MEET THE STRUCTURAL
CALCULATIONS OF THE PLAN. BEFORE SUBSTITUTING ANOTHER BRAND, CONFIRM LOAD
CAPACITY BASED ON RELIABLE PUBLISHED TESTING DATA OR CALCULATIONS. ROV
CONSULTING INC. MUST EVALUATE AND GIVE WRITTEN APPROVAL FOR SUBSTITUTION
PRIOR TO INSTALLATION

2.     INJECTION OF ADHESIVE SHALL BE PERFORMED IN ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS ACCOMPANYING PRODUCT TO PRODUCE AN AIR-VOID
FREE INJECTION CLEAR OF DIRT AND DEBRIS. USE HILTI PROFI KIT FOR PROPER HOLE
PREPARATION

3.     DRILLING SHALL BE PERFORMED FOLLOWING SAFE-SET PROCEDURES OR WITH A
ROTARY HAMMER DRILL AND CARBIDE TIPPED DRILL BIT IN ACCORDANCE WITH
INSTRUCTIONS ACCOMPANYING ADHESIVE CARTRIDGES. ALTERNATE DRILLING
METHODS, SUCH AS DIAMOND CORING, MUST BE APPROVED BY ROV CONSULTING INC.
WHEN HOLES ARE DRILLED INTO ARCHAIC OR HOLLOW BASE MATERIALS, THE DRILL
SHOULD BE SET TO "ROTATION-ONLY" MODE

4.     NO REBAR IS ALLOWED TO BE CUT DURING THE INSTALLATION OF ANCHORS. IT IS THE
RESPONSIBILITY OF THE CONTRACTOR TO ENSURE REBAR IS LOCATED TO AVOID
ANCHORS THAT HAVE LIMITED FLEXIBILITY IN BEING REPOSITIONED

5.     USE HY-200 SYSTEM FOR FASTENING INTO CONCRETE. ALTHOUGH HAS RODS ARE
STANDARD, TZ RODS ARE PREFERRED DUE TO THEIR EFFICIENT INSTALLATION WITH
REDUCED DRILLING AND EASIER HOLE PREPARATION REQUIREMENTS

6.     SPECIAL CONDITIONS SUCH AS WATER SATURATED CONCRETE, WATER-FILLED HOLES,
UNDERWATER AND OVERHEAD INSTALLATIONS MUST BE APPROVED BY ROV
CONSULTING INC.

7.     ANCHORAGE TO CONCRETE

7.1. ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:
HILTI HIT-HY 200 SAFE SET SYSTEM WITH THE HILTI HIT-Z ROD PER ICC ESR-3187

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH HAS-E THREADED ROD PER ICC ESR-3187

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
WITH HAS-E THREADED ROD PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
HAS-E THREADED ROD PER ICC ESR-3814 FOR DIAMOND CORED HOLES

7.2. MEDIUM DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI KWIK HUS EZ AND KWIK HUS EZ-I SCREW ANCHORS SAFE SET SYSTEM WITH
HOLLOW DRILL BIT AND VACUUM SYSTEM PER ICC ESR-3027

· HILTI KWIK BOLT-TZ EXPANSION ANCHORS SAFE SET SYSTEM WITH HOLLOW DRILL
BIT AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE PER ICC ESR-1917

· HILTI KWIK BOLT 3 EXPANSION ANCHOR SAFE SET SYSTEM WITH HOLLOW DRILL BIT
AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE (UNCRACKED
CONCRETE ONLY) PER ICC ESR-2302

7.3. HEAVY DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HDA UNDERCUT ANCHORS PER ICC ESR 1546

· HILTI HSL-3 EXPANSION ANCHORS PER ICC ESR 1545

8.     REBAR DOWELING INTO CONCRETE

8.1.       ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3187

· HILTI HIT-HY 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814 IN DIAMOND CORED HOLES

9.     ANCHORAGE TO SOLID GROUTED MASONRY

9.1. ADHESIVE ANCHORS USE:

· HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143

· STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED ROD
OR CONTINUOUSLY DEFORMED STEEL REBAR

9.2.  MECHANICAL ANCHORS USE:

· HILTI KWIK BOLT-3 EXPANSION ANCHORS WITH SI-AT-A22 WITH ADAPTIVE TORQUE
PER ICC ESR 1385

10.   ANCHORAGE TO HOLLOW / MULTI-WYTHE MASONRY

10.1.     ADHESIVE ANCHORS USE:

10.1.1.       HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143.

10.1.2.       STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED
ROD OR CONTINUOUSLY DEFORMED STEEL REBAR

10.1.3.       THE APPROPRIATE SIZE SCREEN TUBE SHALL BE USED PER ADHESIVE
MANUFACTURER'S RECOMMENDATION

11.   ANCHOR CAPACITY USED IN DESIGN SHALL BE BASED ON THE TECHNICAL DATA
PUBLISHED BY HILTI OR SUCH OTHER METHOD AS APPROVED BY THE STRUCTURAL
ENGINEER OF RECORD. SUBSTITUTION REQUESTS FOR ALTERNATE PRODUCTS MUST
BE APPROVED IN WRITING BY THE STRUCTURAL ENGINEER OF RECORD PRIOR TO USE.
CONTRACTOR SHALL PROVIDE CALCULATIONS DEMONSTRATING THAT THE
SUBSTITUTED PRODUCT IS CAPABLE OF ACHIEVING THE PERFORMANCE VALUES OF
THE SPECIFIED PRODUCT. SUBSTITUTIONS WILL BE EVALUATED BY THEIR HAVING AN
ICC ESR SHOWING COMPLIANCE WITH THE RELEVANT BUILDING CODE FOR SEISMIC
USES, LOAD RESISTANCE, INSTALLATION CATEGORY, AND AVAILABILITY OF
COMPREHENSIVE INSTALLATION INSTRUCTIONS. ADHESIVE ANCHOR EVALUATION WILL
ALSO CONSIDER CREEP, IN-SERVICE TEMPERATURE AND INSTALLATION TEMPERATURE

12.   INSTALL ANCHORS PER THE MANUFACTURER INSTRUCTIONS, AS INCLUDED IN THE
ANCHOR PACKAGING

13.   OVERHEAD ADHESIVE ANCHORS MUST BE INSTALLED USING THE HILTI PROFI SYSTEM

14.   THE CONTRACTOR SHALL ARRANGE AN ANCHOR MANUFACTURER'S REPRESENTATIVE
TO PROVIDE ONSITE INSTALLATION TRAINING FOR ALL OF THEIR ANCHORING
PRODUCTS SPECIFIED.  THE STRUCTURAL ENGINEER OF RECORD MUST RECEIVE
DOCUMENTED CONFIRMATION THAT ALL OF THE CONTRACTOR'S PERSONNEL WHO
INSTALL ANCHORS ARE TRAINED PRIOR TO THE COMMENCEMENT OF INSTALLING
ANCHORS.

15.   ANCHOR CAPACITY IS DEPENDANT UPON SPACING BETWEEN ADJACENT ANCHORS AND
PROXIMITY OF ANCHORS TO EDGE OF CONCRETE.  INSTALL ANCHORS IN ACCORDANCE
WITH SPACING AND EDGE CLEARANCES INDICATED ON THE DRAWINGS.

16.   EXISTING REINFORCING BARS IN THE CONCRETE STRUCTURE MAY CONFLICT WITH
SPECIFIC ANCHOR LOCATIONS.  UNLESS NOTED ON THE DRAWINGS THAT THE BARS
CAN BE CUT, THE CONTRACTOR SHALL REVIEW THE EXISTING STRUCTURAL DRAWINGS
AND SHALL UNDERTAKE TO LOCATE THE POSITION OF THE REINFORCING BARS AT THE
LOCATIONS OF THE CONCRETE ANCHORS, BY HILTI FERROSCAN, GPR, X-RAY, CHIPPING
OR OTHER MEANS

17. HILTI CONTACT INFORMATION:

   PH:                    1-800-363-4458
   FAX:                  1-800-363-4459

WOOD CONNECTIONS
1.     ALL BOLTS AND ANCHOR BOLTS SHALL CONFORM TO ASTM A307

2.     ALL BOLTS AND NUTS MUST BE FITTED WITH CUT STEEL WASHERS

3.     ALL STEEL PLATE USED IN CONNECTION DETAILS SHALL BE GRADE 300W

4.     ALL NAILING SHALL BE WITH COMMON WIRE NAILS TO CSA B111. IF PNEUMATIC NAILS
ARE INTENDED AS SUBSTITUTION,  SUBMIT INFORMATION TO ROV CONSULTING FOR
REVIEW AND APPROVAL PRIOR TO USE

5.     BOLT HOLES SHALL NOT BE MORE THAN 1
16" LARGER THAN THE BOLT DIAMETER

6.     BOLTS IN WOOD SHALL NOT BE LESS THAN 7 DIAMETERS FROM THE END AND 4
DIAMETERS FROM THE EDGE

7.     LAG SCREWS SHALL BE PRE-DRILLED WITH A BIT SIZE OF 65% OF THE SHANK DIAMETER
FOR THE THREADED PORTION. LEAD HOLES SHALL BE THE SAME LENGTH AS THE
UNTHREADED PORTION AND THE SAME DIAMETER AS THE SHANK. SCREW ALL LAGS
INTO PLACE. CUT WASHERS SHALL BE PROVIDED UNDER HEADS WHICH BEAR ON WOOD

8.     NO CHECKS OR SPLITS ALLOWED AT AREAS TO BE BOLTED OR LAGGED

9.     ALL EXPOSED BOLTS AND WASHERS SHALL BE GALVANIZED, OR PER THE ARCHITECT

10.   ALL FRAMING CONNECTION HARDWARE INCLUDING HOLD-DOWN CONNECTORS, JOIST /
BEAM HANGERS, STRAPS, ANGLES, ETC. SHALL BE "SIMPSON STRONG TIE" OR
APPROVED EQUAL

11.   NAILS SHALL BE PLACED NOT LESS THAN 3
8" FROM THE PANEL EDGE AND SHALL NOT BE

OVER-DRIVEN MORE THAN 15% OF THE PANEL THICKNESS

ABBREVIATIONS
A.B. ANCHOR BOLT
ABV. ABOVE
A.F. ALTERNATING FACE
ALT. ALTERNATING
ADD'L. ADDITIONAL
BBO BEAM BY OTHERS
BCC BOTTOM CHORD CONNECTION
BCE BOTTOM CHORD EXTENSION
B.L.L. BOTTOM LOWER LAYER
B.U.L. BOTTOM UPPER LAYER
B/U BUILT UP
CANT. CANTILEVER
c/c CENTRE-TO-CENTRE
CONT. CONTINUOUS

C.J. CONTROL JOINT
CL. CLEARANCE
CLR CLEARANCE

CENTRELINE
C/L CENTRELINE
c/w COMPLETE WITH
D&E DRILL & EPOXY
DL DEAD LOAD
Do DITTO

END GRAIN BEARING
E.F. EACH FACE
EMB. EMBED
e/e EACH END
e/w EACH WAY
F.F. FAR FACE
F.M. FACE MOUNT (HANGER)
F.S. FAR SIDE

G.T. GIRDER TRUSS
HD HOLD DOWN
H1E HOOK ONE END
H2E HOOK TWO ENDS
k KIP (1000 LBS)
KB KWIK BOLT (HILTI)
LL LIVE LOAD
N.F. NEAR FACE
N.S. NEAR SIDE
o/c ON CENTER
OWSJ OPEN WEB STEEL JOIST
PL PLATE
r/w REINFORCED WITH
SCL STRUCTURAL COMPOSITE LUMBER
SDL SADDLE
SST SIMPSON STRONG TIE
T.B.C. TO BE CONFIRMED
T.B.D. TO BE DETERMINED
TCX TOP CHORD EXTENSION
TJ TIE JOIST
T.L.L. TOP LOWER LAYER
T.U.L. TOP UPPER LAYER
T.M. TOP MOUNT (HANGER)
t/o TOP OF
T/S TOP OF SLAB
TYP. TYPICAL
u/s UNDER SIDE
w/ WITH

WITHOUT
U.N.O. UNLESS NOTED OTHERWISE
Δ ALLOWABLE DEFLECTION

EGB

w/o

℄

C.I.P. CAST-IN-PLACE (CONCRETE)

GL GRID LINE

3.     GUARDRAIL LOADS HAVE BEEN CALCULATED IN ACCORDANCE WITH THE PROVISIONS IN
SECTION 4.58 OF THE WORKSAFE BC OHS REGULATION

4.     GUARDRAIL LOADS:

HORIZONTAL OR VERTICAL CONCENTRATED LIVE LOAD

VERTICAL DOWNWARD DISTRIBUTED LIVE LOAD

125 LBS (550 N)

100 LB/FT (1.5 kN/m)

        THESE LOADS NEED NOT BE CONSIDERED TO ACT SIMULTANEOUSLY

WOOD FRAMING
1.     ALL DIMENSIONAL LUMBER TO BE #2 SPF OR BETTER. WALL STUDS MUST BE #2 SPF OR

BETTER AND SHALL CONFORM TO CAN/CSA-0141

2.     ALL TIMBER WORK SHALL CONFORM TO THE REQUIREMENTS OF CAN/CSA-086

3.     ALL FRAMING, BRIDGING, BLOCKING, NAILING, ETC. SHALL CONFORM TO THE BUILDING
CODE, SECTION 9.23

4.     ALL BEAM SPLICES ARE TO OCCUR AT SUPPORTS, UNLESS NOTED OTHERWISE

2.     SCL (STRUCTURAL COMPOSITE LUMBER) - STRESS GRADES:

E (psi) fb(psi) fv(psi) fcp(psi)

PARALLEL STRAND
LUMBER (PSL) - BEAMS

2.2x10 6 5360 540 1365

PARALLEL STRAND
LUMBER (PSL) - COLUMNS

1.8x10 6 4435 355 775

LAMINATED VENEER
LUMBER (LVL) - BEAMS

2.0x10 6 4805 530 1365

ENGINEERED WOOD MEMBERS
1.     GLUE LAMINATED MEMBERS SHALL BE FABRICATED BY A PLANT CONFORMING TO CSA

0177-M89 ( R2003) "QUALIFICATION CODE FOR MANUFACTURERS OF GLUE LAMINATED
TIMBER"

        GLULAM BEAM STRESS GRADES:

        SIMPLE SPAN - 24f-E

        CONTINUOUS SPAN OR CANTILEVER - 24f-EX

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

        COLUMN GRADES

        ALL - 16c-E

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

3.     GENERAL CONTRACTOR TO SUBMIT ALL PERTINENT DRAWINGS AND DESIGN
INFORMATION TO MANUFACTURER, INCLUDING ANY PERTINENT MECHANICAL AND
ELECTRICAL EQUIPMENT THAT WOULD AFFECT BEAM DESIGN

4.     MANUFACTURER / CONTRACTOR TO SUBMIT SHOP DRAWINGS TO DESIGN AUTHORITY,
STRUCTURAL ENGINEER FOR APPROVAL PRIOR TO MANUFACTURER

5.     WEATHER PROTECTION REQUIRED FOR ALL MEMBERS DURING CONSTRUCTION AND
SCL MATERIALS REQUIRE WEATHER PROTECTION FOR THE SERVICE LIFE OF THE
BUILDING, AS PER THE ARCHITECTURAL PLANS

5.     DESIGN OF BACKUP STRUCTURE TO RESIST THE REACTIONS APPLIED BY THE GUARDRAIL
MOUNTING BRACKETS BY OTHERS

STRUCTURAL ALUMINUM
1.     ALL ALUMINUM TO BE 6061-T6

2. FABRICATION PRACTICES SHALL FOLLOW THOSE FOR STEEL AS IN CSA S16,
EXCEPT AS MODIFIED BY CSA S157

3. GAS OR FLAME CUTTING SHALL NOT BE USED

4. IF RE-ENTRANT CUTS ARE USED, THEY SHALL BE FILLETED BY DRILLING PRIOR TO
CUTTING

5. WELDING SHALL BE WITH AN INERT GAS SHIELDED ARC PROCESS SUCH AS
TUNGSTEN INERT GAS (TIG), METAL INERT GAS (MIG), OR PLASMA ARC CONFORMING
TO THE REQUIREMENTS OF CSA W59.2

6. WELDING OPERATORS AND PROCEDURES SHALL BE QUALIFIED ACCORDING TO
CSA W47.2

7. ALL WELDS TO BE 1/4", U.N.O.

8. ALL BOLTS TO BE A325 STAINLESS STEEL

STRUCTURAL STEEL
1.     FABRICATION, ERECTION, STRUCTURAL DESIGN AND DETAILING OF ALL STRUCTURAL

STEEL AND CONNECTORS SHALL BE IN ACCORDANCE WITH CSA-S16. STEEL DECKING
AND METAL STUDS SHALL BE DESIGNED, FABRICATED AND INSTALLED IN ACCORDANCE
WITH CSA-S16 AND SPECIFICATIONS OF THE MANUFACTURER. SHOP DRAWINGS FOR
THE CONNECTIONS SHALL BE SEALED BY A QUALIFIED PROFESSIONAL ENGINEER
REGISTERED IN THE PROVINCE OF BRITISH COLUMBIA

2.     WELDING SHALL CONFORM TO CSA W59 AND SHALL BE PERFORMED BY CSA
CERTIFIED WELDERS. FABRICATION SHOPS SHALL BE APPROVED BY THE CANADIAN
WELDING BUREAU TO CSA W47.1. FABRICATION SHOP TO HAVE MINIMUM DIVISION 2
CERTIFICATION. CERTIFICATES SHALL BE SUPPLIED TO THE ROV CONSULTING

3.     STRUCTURAL STEEL SHALL MEET CSA G40.20 FOR GENERAL REQUIREMENTS
AND CSA G40.21 FOR QUALITY

4.     GRADES OF MATERIAL (UNLESS OTHERWISE NOTED)

        HSS, W SHAPES                                                      350W CLASS (C)
OTHER STRUCTURAL STEEL & MISC. METALS     300W
BOLTS, NUTS AND WASHERS                                 ASTM A325
ANCHOR BOLTS                                                       ASTM A307

5.     ALL CONNECTIONS SHALL BE SHOP WELDED AND FIELD BOLTED UNLESS OTHERWISE
APPROVED. CONNECTION SHALL BE DESIGNED FROM FACE OF THE BEAM TO COLUMNS
WITHOUT APPLYING ROTATIONAL LOADS TO COLUMN

6.     ALL STRUCTURAL STEEL CONNECTIONS SHALL, UNLESS OTHERWISE NOTED, BE
DESIGNED BY THE FABRICATOR. ALL FILLET WELDS SHALL BE MINIMUM 1

4" (6 mm) U.N.O.
ALL BOLTS SHALL BE MINIMUM 3

4"Ø A325 (ASSUMED THREADS INTERCEPTED). USE A
MINIMUM OF 2 BOLTS PER CONNECTION. DESIGN CONNECTIONS FOR THE GREATER OF
THE FACTORED FORCES SHOWN ON THE DRAWINGS OR THE FACTORED END SHEAR OF
60% OF TOTAL BEAM CAPACITY

7.     FILLET TO BE INSPECTED BY CSA W178.2 GUIDELINES. FULL PENETRATION WELD TO BE
TESTED BY A THIRD PARTY TESTING AGENCY CSA W59. RESULTS TO BE SUBMITTED
TO ROV FOR REVIEW

8.     PRETENSIONING IS REQUIRED FOR ALL CONNECTION BOLTS SUSCEPTIBLE TO SEISMIC
FORCE.

9.     SNUG-TIGHT IS REQUIRED WHERE BOLTS ARE NOT CARRYING SEISMIC FORCE
ACCORDING TO CSA-S16, TABLE 8.

10.   METRIC SIZE BOLTS AND PLATE PRODUCTS ARE ACCEPTABLE ON AN EQUAL SIZE -
EQUAL STRENGTH BASIS
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THEY REPLACE THE CONTRACT SPECIFICATIONS

2.     THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE DRAWINGS AND
SPECIFICATIONS OF ALL OTHER CONSULTANTS. ANY DISCREPANCIES NOTED SHALL BE
REPORTED IMMEDIATELY FOR CLARIFICATION

DRILL-IN (POST-INSTALLED) ANCHORS
1.     UNLESS AN APPROVED ALTERNATE IS PERMITTED BY ROV CONSULTING, USE "HILTI"

PRODUCTS. ONLY USE EPOXY BRAND NAME AND SERIES SPECIFIED ON DRAWINGS. THE
SPECIFIED PRODUCTS ARE SPECIFICALLY REQUIRED TO MEET THE STRUCTURAL
CALCULATIONS OF THE PLAN. BEFORE SUBSTITUTING ANOTHER BRAND, CONFIRM LOAD
CAPACITY BASED ON RELIABLE PUBLISHED TESTING DATA OR CALCULATIONS. ROV
CONSULTING INC. MUST EVALUATE AND GIVE WRITTEN APPROVAL FOR SUBSTITUTION
PRIOR TO INSTALLATION

2.     INJECTION OF ADHESIVE SHALL BE PERFORMED IN ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS ACCOMPANYING PRODUCT TO PRODUCE AN AIR-VOID
FREE INJECTION CLEAR OF DIRT AND DEBRIS. USE HILTI PROFI KIT FOR PROPER HOLE
PREPARATION

3.     DRILLING SHALL BE PERFORMED FOLLOWING SAFE-SET PROCEDURES OR WITH A
ROTARY HAMMER DRILL AND CARBIDE TIPPED DRILL BIT IN ACCORDANCE WITH
INSTRUCTIONS ACCOMPANYING ADHESIVE CARTRIDGES. ALTERNATE DRILLING
METHODS, SUCH AS DIAMOND CORING, MUST BE APPROVED BY ROV CONSULTING INC.
WHEN HOLES ARE DRILLED INTO ARCHAIC OR HOLLOW BASE MATERIALS, THE DRILL
SHOULD BE SET TO "ROTATION-ONLY" MODE

4.     NO REBAR IS ALLOWED TO BE CUT DURING THE INSTALLATION OF ANCHORS. IT IS THE
RESPONSIBILITY OF THE CONTRACTOR TO ENSURE REBAR IS LOCATED TO AVOID
ANCHORS THAT HAVE LIMITED FLEXIBILITY IN BEING REPOSITIONED

5.     USE HY-200 SYSTEM FOR FASTENING INTO CONCRETE. ALTHOUGH HAS RODS ARE
STANDARD, TZ RODS ARE PREFERRED DUE TO THEIR EFFICIENT INSTALLATION WITH
REDUCED DRILLING AND EASIER HOLE PREPARATION REQUIREMENTS

6.     SPECIAL CONDITIONS SUCH AS WATER SATURATED CONCRETE, WATER-FILLED HOLES,
UNDERWATER AND OVERHEAD INSTALLATIONS MUST BE APPROVED BY ROV
CONSULTING INC.

7.     ANCHORAGE TO CONCRETE

7.1. ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:
HILTI HIT-HY 200 SAFE SET SYSTEM WITH THE HILTI HIT-Z ROD PER ICC ESR-3187

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH HAS-E THREADED ROD PER ICC ESR-3187

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
WITH HAS-E THREADED ROD PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
HAS-E THREADED ROD PER ICC ESR-3814 FOR DIAMOND CORED HOLES

7.2. MEDIUM DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI KWIK HUS EZ AND KWIK HUS EZ-I SCREW ANCHORS SAFE SET SYSTEM WITH
HOLLOW DRILL BIT AND VACUUM SYSTEM PER ICC ESR-3027

· HILTI KWIK BOLT-TZ EXPANSION ANCHORS SAFE SET SYSTEM WITH HOLLOW DRILL
BIT AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE PER ICC ESR-1917

· HILTI KWIK BOLT 3 EXPANSION ANCHOR SAFE SET SYSTEM WITH HOLLOW DRILL BIT
AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE (UNCRACKED
CONCRETE ONLY) PER ICC ESR-2302

7.3. HEAVY DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HDA UNDERCUT ANCHORS PER ICC ESR 1546

· HILTI HSL-3 EXPANSION ANCHORS PER ICC ESR 1545

8.     REBAR DOWELING INTO CONCRETE

8.1.       ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3187

· HILTI HIT-HY 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814 IN DIAMOND CORED HOLES

9.     ANCHORAGE TO SOLID GROUTED MASONRY

9.1. ADHESIVE ANCHORS USE:

· HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143

· STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED ROD
OR CONTINUOUSLY DEFORMED STEEL REBAR

9.2.  MECHANICAL ANCHORS USE:

· HILTI KWIK BOLT-3 EXPANSION ANCHORS WITH SI-AT-A22 WITH ADAPTIVE TORQUE
PER ICC ESR 1385

10.   ANCHORAGE TO HOLLOW / MULTI-WYTHE MASONRY

10.1.     ADHESIVE ANCHORS USE:

10.1.1.       HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143.

10.1.2.       STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED
ROD OR CONTINUOUSLY DEFORMED STEEL REBAR

10.1.3.       THE APPROPRIATE SIZE SCREEN TUBE SHALL BE USED PER ADHESIVE
MANUFACTURER'S RECOMMENDATION

11.   ANCHOR CAPACITY USED IN DESIGN SHALL BE BASED ON THE TECHNICAL DATA
PUBLISHED BY HILTI OR SUCH OTHER METHOD AS APPROVED BY THE STRUCTURAL
ENGINEER OF RECORD. SUBSTITUTION REQUESTS FOR ALTERNATE PRODUCTS MUST
BE APPROVED IN WRITING BY THE STRUCTURAL ENGINEER OF RECORD PRIOR TO USE.
CONTRACTOR SHALL PROVIDE CALCULATIONS DEMONSTRATING THAT THE
SUBSTITUTED PRODUCT IS CAPABLE OF ACHIEVING THE PERFORMANCE VALUES OF
THE SPECIFIED PRODUCT. SUBSTITUTIONS WILL BE EVALUATED BY THEIR HAVING AN
ICC ESR SHOWING COMPLIANCE WITH THE RELEVANT BUILDING CODE FOR SEISMIC
USES, LOAD RESISTANCE, INSTALLATION CATEGORY, AND AVAILABILITY OF
COMPREHENSIVE INSTALLATION INSTRUCTIONS. ADHESIVE ANCHOR EVALUATION WILL
ALSO CONSIDER CREEP, IN-SERVICE TEMPERATURE AND INSTALLATION TEMPERATURE

12.   INSTALL ANCHORS PER THE MANUFACTURER INSTRUCTIONS, AS INCLUDED IN THE
ANCHOR PACKAGING

13.   OVERHEAD ADHESIVE ANCHORS MUST BE INSTALLED USING THE HILTI PROFI SYSTEM

14.   THE CONTRACTOR SHALL ARRANGE AN ANCHOR MANUFACTURER'S REPRESENTATIVE
TO PROVIDE ONSITE INSTALLATION TRAINING FOR ALL OF THEIR ANCHORING
PRODUCTS SPECIFIED.  THE STRUCTURAL ENGINEER OF RECORD MUST RECEIVE
DOCUMENTED CONFIRMATION THAT ALL OF THE CONTRACTOR'S PERSONNEL WHO
INSTALL ANCHORS ARE TRAINED PRIOR TO THE COMMENCEMENT OF INSTALLING
ANCHORS.

15.   ANCHOR CAPACITY IS DEPENDANT UPON SPACING BETWEEN ADJACENT ANCHORS AND
PROXIMITY OF ANCHORS TO EDGE OF CONCRETE.  INSTALL ANCHORS IN ACCORDANCE
WITH SPACING AND EDGE CLEARANCES INDICATED ON THE DRAWINGS.

16.   EXISTING REINFORCING BARS IN THE CONCRETE STRUCTURE MAY CONFLICT WITH
SPECIFIC ANCHOR LOCATIONS.  UNLESS NOTED ON THE DRAWINGS THAT THE BARS
CAN BE CUT, THE CONTRACTOR SHALL REVIEW THE EXISTING STRUCTURAL DRAWINGS
AND SHALL UNDERTAKE TO LOCATE THE POSITION OF THE REINFORCING BARS AT THE
LOCATIONS OF THE CONCRETE ANCHORS, BY HILTI FERROSCAN, GPR, X-RAY, CHIPPING
OR OTHER MEANS

17. HILTI CONTACT INFORMATION:

   PH:                    1-800-363-4458
   FAX:                  1-800-363-4459

WOOD CONNECTIONS
1.     ALL BOLTS AND ANCHOR BOLTS SHALL CONFORM TO ASTM A307

2.     ALL BOLTS AND NUTS MUST BE FITTED WITH CUT STEEL WASHERS

3.     ALL STEEL PLATE USED IN CONNECTION DETAILS SHALL BE GRADE 300W

4.     ALL NAILING SHALL BE WITH COMMON WIRE NAILS TO CSA B111. IF PNEUMATIC NAILS
ARE INTENDED AS SUBSTITUTION,  SUBMIT INFORMATION TO ROV CONSULTING FOR
REVIEW AND APPROVAL PRIOR TO USE

5.     BOLT HOLES SHALL NOT BE MORE THAN 1
16" LARGER THAN THE BOLT DIAMETER

6.     BOLTS IN WOOD SHALL NOT BE LESS THAN 7 DIAMETERS FROM THE END AND 4
DIAMETERS FROM THE EDGE

7.     LAG SCREWS SHALL BE PRE-DRILLED WITH A BIT SIZE OF 65% OF THE SHANK DIAMETER
FOR THE THREADED PORTION. LEAD HOLES SHALL BE THE SAME LENGTH AS THE
UNTHREADED PORTION AND THE SAME DIAMETER AS THE SHANK. SCREW ALL LAGS
INTO PLACE. CUT WASHERS SHALL BE PROVIDED UNDER HEADS WHICH BEAR ON WOOD

8.     NO CHECKS OR SPLITS ALLOWED AT AREAS TO BE BOLTED OR LAGGED

9.     ALL EXPOSED BOLTS AND WASHERS SHALL BE GALVANIZED, OR PER THE ARCHITECT

10.   ALL FRAMING CONNECTION HARDWARE INCLUDING HOLD-DOWN CONNECTORS, JOIST /
BEAM HANGERS, STRAPS, ANGLES, ETC. SHALL BE "SIMPSON STRONG TIE" OR
APPROVED EQUAL

11.   NAILS SHALL BE PLACED NOT LESS THAN 3
8" FROM THE PANEL EDGE AND SHALL NOT BE

OVER-DRIVEN MORE THAN 15% OF THE PANEL THICKNESS

ABBREVIATIONS
A.B. ANCHOR BOLT
ABV. ABOVE
A.F. ALTERNATING FACE
ALT. ALTERNATING
ADD'L. ADDITIONAL
BBO BEAM BY OTHERS
BCC BOTTOM CHORD CONNECTION
BCE BOTTOM CHORD EXTENSION
B.L.L. BOTTOM LOWER LAYER
B.U.L. BOTTOM UPPER LAYER
B/U BUILT UP
CANT. CANTILEVER
c/c CENTRE-TO-CENTRE
CONT. CONTINUOUS

C.J. CONTROL JOINT
CL. CLEARANCE
CLR CLEARANCE

CENTRELINE
C/L CENTRELINE
c/w COMPLETE WITH
D&E DRILL & EPOXY
DL DEAD LOAD
Do DITTO

END GRAIN BEARING
E.F. EACH FACE
EMB. EMBED
e/e EACH END
e/w EACH WAY
F.F. FAR FACE
F.M. FACE MOUNT (HANGER)
F.S. FAR SIDE

G.T. GIRDER TRUSS
HD HOLD DOWN
H1E HOOK ONE END
H2E HOOK TWO ENDS
k KIP (1000 LBS)
KB KWIK BOLT (HILTI)
LL LIVE LOAD
N.F. NEAR FACE
N.S. NEAR SIDE
o/c ON CENTER
OWSJ OPEN WEB STEEL JOIST
PL PLATE
r/w REINFORCED WITH
SCL STRUCTURAL COMPOSITE LUMBER
SDL SADDLE
SST SIMPSON STRONG TIE
T.B.C. TO BE CONFIRMED
T.B.D. TO BE DETERMINED
TCX TOP CHORD EXTENSION
TJ TIE JOIST
T.L.L. TOP LOWER LAYER
T.U.L. TOP UPPER LAYER
T.M. TOP MOUNT (HANGER)
t/o TOP OF
T/S TOP OF SLAB
TYP. TYPICAL
u/s UNDER SIDE
w/ WITH

WITHOUT
U.N.O. UNLESS NOTED OTHERWISE
Δ ALLOWABLE DEFLECTION

EGB

w/o

℄

C.I.P. CAST-IN-PLACE (CONCRETE)

GL GRID LINE

3.     GUARDRAIL LOADS HAVE BEEN CALCULATED IN ACCORDANCE WITH THE PROVISIONS IN
SECTION 4.58 OF THE WORKSAFE BC OHS REGULATION

4.     GUARDRAIL LOADS:

HORIZONTAL OR VERTICAL CONCENTRATED LIVE LOAD

VERTICAL DOWNWARD DISTRIBUTED LIVE LOAD

125 LBS (550 N)

100 LB/FT (1.5 kN/m)

        THESE LOADS NEED NOT BE CONSIDERED TO ACT SIMULTANEOUSLY

WOOD FRAMING
1.     ALL DIMENSIONAL LUMBER TO BE #2 SPF OR BETTER. WALL STUDS MUST BE #2 SPF OR

BETTER AND SHALL CONFORM TO CAN/CSA-0141

2.     ALL TIMBER WORK SHALL CONFORM TO THE REQUIREMENTS OF CAN/CSA-086

3.     ALL FRAMING, BRIDGING, BLOCKING, NAILING, ETC. SHALL CONFORM TO THE BUILDING
CODE, SECTION 9.23

4.     ALL BEAM SPLICES ARE TO OCCUR AT SUPPORTS, UNLESS NOTED OTHERWISE

2.     SCL (STRUCTURAL COMPOSITE LUMBER) - STRESS GRADES:

E (psi) fb(psi) fv(psi) fcp(psi)

PARALLEL STRAND
LUMBER (PSL) - BEAMS

2.2x10 6 5360 540 1365

PARALLEL STRAND
LUMBER (PSL) - COLUMNS

1.8x10 6 4435 355 775

LAMINATED VENEER
LUMBER (LVL) - BEAMS

2.0x10 6 4805 530 1365

ENGINEERED WOOD MEMBERS
1.     GLUE LAMINATED MEMBERS SHALL BE FABRICATED BY A PLANT CONFORMING TO CSA

0177-M89 ( R2003) "QUALIFICATION CODE FOR MANUFACTURERS OF GLUE LAMINATED
TIMBER"

        GLULAM BEAM STRESS GRADES:

        SIMPLE SPAN - 24f-E

        CONTINUOUS SPAN OR CANTILEVER - 24f-EX

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

        COLUMN GRADES

        ALL - 16c-E

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

3.     GENERAL CONTRACTOR TO SUBMIT ALL PERTINENT DRAWINGS AND DESIGN
INFORMATION TO MANUFACTURER, INCLUDING ANY PERTINENT MECHANICAL AND
ELECTRICAL EQUIPMENT THAT WOULD AFFECT BEAM DESIGN

4.     MANUFACTURER / CONTRACTOR TO SUBMIT SHOP DRAWINGS TO DESIGN AUTHORITY,
STRUCTURAL ENGINEER FOR APPROVAL PRIOR TO MANUFACTURER

5.     WEATHER PROTECTION REQUIRED FOR ALL MEMBERS DURING CONSTRUCTION AND
SCL MATERIALS REQUIRE WEATHER PROTECTION FOR THE SERVICE LIFE OF THE
BUILDING, AS PER THE ARCHITECTURAL PLANS

5.     DESIGN OF BACKUP STRUCTURE TO RESIST THE REACTIONS APPLIED BY THE GUARDRAIL
MOUNTING BRACKETS BY OTHERS

STRUCTURAL ALUMINUM
1.     ALL ALUMINUM TO BE 6061-T6

2. FABRICATION PRACTICES SHALL FOLLOW THOSE FOR STEEL AS IN CSA S16,
EXCEPT AS MODIFIED BY CSA S157

3. GAS OR FLAME CUTTING SHALL NOT BE USED

4. IF RE-ENTRANT CUTS ARE USED, THEY SHALL BE FILLETED BY DRILLING PRIOR TO
CUTTING

5. WELDING SHALL BE WITH AN INERT GAS SHIELDED ARC PROCESS SUCH AS
TUNGSTEN INERT GAS (TIG), METAL INERT GAS (MIG), OR PLASMA ARC CONFORMING
TO THE REQUIREMENTS OF CSA W59.2

6. WELDING OPERATORS AND PROCEDURES SHALL BE QUALIFIED ACCORDING TO
CSA W47.2

7. ALL WELDS TO BE 1/4", U.N.O.

8. ALL BOLTS TO BE A325 STAINLESS STEEL

STRUCTURAL STEEL
1.     FABRICATION, ERECTION, STRUCTURAL DESIGN AND DETAILING OF ALL STRUCTURAL

STEEL AND CONNECTORS SHALL BE IN ACCORDANCE WITH CSA-S16. STEEL DECKING
AND METAL STUDS SHALL BE DESIGNED, FABRICATED AND INSTALLED IN ACCORDANCE
WITH CSA-S16 AND SPECIFICATIONS OF THE MANUFACTURER. SHOP DRAWINGS FOR
THE CONNECTIONS SHALL BE SEALED BY A QUALIFIED PROFESSIONAL ENGINEER
REGISTERED IN THE PROVINCE OF BRITISH COLUMBIA

2.     WELDING SHALL CONFORM TO CSA W59 AND SHALL BE PERFORMED BY CSA
CERTIFIED WELDERS. FABRICATION SHOPS SHALL BE APPROVED BY THE CANADIAN
WELDING BUREAU TO CSA W47.1. FABRICATION SHOP TO HAVE MINIMUM DIVISION 2
CERTIFICATION. CERTIFICATES SHALL BE SUPPLIED TO THE ROV CONSULTING

3.     STRUCTURAL STEEL SHALL MEET CSA G40.20 FOR GENERAL REQUIREMENTS
AND CSA G40.21 FOR QUALITY

4.     GRADES OF MATERIAL (UNLESS OTHERWISE NOTED)

        HSS, W SHAPES                                                      350W CLASS (C)
OTHER STRUCTURAL STEEL & MISC. METALS     300W
BOLTS, NUTS AND WASHERS                                 ASTM A325
ANCHOR BOLTS                                                       ASTM A307

5.     ALL CONNECTIONS SHALL BE SHOP WELDED AND FIELD BOLTED UNLESS OTHERWISE
APPROVED. CONNECTION SHALL BE DESIGNED FROM FACE OF THE BEAM TO COLUMNS
WITHOUT APPLYING ROTATIONAL LOADS TO COLUMN

6.     ALL STRUCTURAL STEEL CONNECTIONS SHALL, UNLESS OTHERWISE NOTED, BE
DESIGNED BY THE FABRICATOR. ALL FILLET WELDS SHALL BE MINIMUM 1

4" (6 mm) U.N.O.
ALL BOLTS SHALL BE MINIMUM 3

4"Ø A325 (ASSUMED THREADS INTERCEPTED). USE A
MINIMUM OF 2 BOLTS PER CONNECTION. DESIGN CONNECTIONS FOR THE GREATER OF
THE FACTORED FORCES SHOWN ON THE DRAWINGS OR THE FACTORED END SHEAR OF
60% OF TOTAL BEAM CAPACITY

7.     FILLET TO BE INSPECTED BY CSA W178.2 GUIDELINES. FULL PENETRATION WELD TO BE
TESTED BY A THIRD PARTY TESTING AGENCY CSA W59. RESULTS TO BE SUBMITTED
TO ROV FOR REVIEW

8.     PRETENSIONING IS REQUIRED FOR ALL CONNECTION BOLTS SUSCEPTIBLE TO SEISMIC
FORCE.

9.     SNUG-TIGHT IS REQUIRED WHERE BOLTS ARE NOT CARRYING SEISMIC FORCE
ACCORDING TO CSA-S16, TABLE 8.

10.   METRIC SIZE BOLTS AND PLATE PRODUCTS ARE ACCEPTABLE ON AN EQUAL SIZE -
EQUAL STRENGTH BASIS
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STRUCTURAL NOTES (WORKSAFE BC OHS REGULATION)
GENERAL
1.     THE NOTES AND SPECIFICATIONS GIVEN ON THE STRUCTURAL DRAWINGS ARE TO BE

READ IN CONJUNCTION WITH THESE NOTES. THEY ARE NEITHER COMPLETE NOR DO
THEY REPLACE THE CONTRACT SPECIFICATIONS

2.     THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE DRAWINGS AND
SPECIFICATIONS OF ALL OTHER CONSULTANTS. ANY DISCREPANCIES NOTED SHALL BE
REPORTED IMMEDIATELY FOR CLARIFICATION

DRILL-IN (POST-INSTALLED) ANCHORS
1.     UNLESS AN APPROVED ALTERNATE IS PERMITTED BY ROV CONSULTING, USE "HILTI"

PRODUCTS. ONLY USE EPOXY BRAND NAME AND SERIES SPECIFIED ON DRAWINGS. THE
SPECIFIED PRODUCTS ARE SPECIFICALLY REQUIRED TO MEET THE STRUCTURAL
CALCULATIONS OF THE PLAN. BEFORE SUBSTITUTING ANOTHER BRAND, CONFIRM LOAD
CAPACITY BASED ON RELIABLE PUBLISHED TESTING DATA OR CALCULATIONS. ROV
CONSULTING INC. MUST EVALUATE AND GIVE WRITTEN APPROVAL FOR SUBSTITUTION
PRIOR TO INSTALLATION

2.     INJECTION OF ADHESIVE SHALL BE PERFORMED IN ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS ACCOMPANYING PRODUCT TO PRODUCE AN AIR-VOID
FREE INJECTION CLEAR OF DIRT AND DEBRIS. USE HILTI PROFI KIT FOR PROPER HOLE
PREPARATION

3.     DRILLING SHALL BE PERFORMED FOLLOWING SAFE-SET PROCEDURES OR WITH A
ROTARY HAMMER DRILL AND CARBIDE TIPPED DRILL BIT IN ACCORDANCE WITH
INSTRUCTIONS ACCOMPANYING ADHESIVE CARTRIDGES. ALTERNATE DRILLING
METHODS, SUCH AS DIAMOND CORING, MUST BE APPROVED BY ROV CONSULTING INC.
WHEN HOLES ARE DRILLED INTO ARCHAIC OR HOLLOW BASE MATERIALS, THE DRILL
SHOULD BE SET TO "ROTATION-ONLY" MODE

4.     NO REBAR IS ALLOWED TO BE CUT DURING THE INSTALLATION OF ANCHORS. IT IS THE
RESPONSIBILITY OF THE CONTRACTOR TO ENSURE REBAR IS LOCATED TO AVOID
ANCHORS THAT HAVE LIMITED FLEXIBILITY IN BEING REPOSITIONED

5.     USE HY-200 SYSTEM FOR FASTENING INTO CONCRETE. ALTHOUGH HAS RODS ARE
STANDARD, TZ RODS ARE PREFERRED DUE TO THEIR EFFICIENT INSTALLATION WITH
REDUCED DRILLING AND EASIER HOLE PREPARATION REQUIREMENTS

6.     SPECIAL CONDITIONS SUCH AS WATER SATURATED CONCRETE, WATER-FILLED HOLES,
UNDERWATER AND OVERHEAD INSTALLATIONS MUST BE APPROVED BY ROV
CONSULTING INC.

7.     ANCHORAGE TO CONCRETE

7.1. ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:
HILTI HIT-HY 200 SAFE SET SYSTEM WITH THE HILTI HIT-Z ROD PER ICC ESR-3187

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH HAS-E THREADED ROD PER ICC ESR-3187

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
WITH HAS-E THREADED ROD PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
HAS-E THREADED ROD PER ICC ESR-3814 FOR DIAMOND CORED HOLES

7.2. MEDIUM DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI KWIK HUS EZ AND KWIK HUS EZ-I SCREW ANCHORS SAFE SET SYSTEM WITH
HOLLOW DRILL BIT AND VACUUM SYSTEM PER ICC ESR-3027

· HILTI KWIK BOLT-TZ EXPANSION ANCHORS SAFE SET SYSTEM WITH HOLLOW DRILL
BIT AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE PER ICC ESR-1917

· HILTI KWIK BOLT 3 EXPANSION ANCHOR SAFE SET SYSTEM WITH HOLLOW DRILL BIT
AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE (UNCRACKED
CONCRETE ONLY) PER ICC ESR-2302

7.3. HEAVY DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HDA UNDERCUT ANCHORS PER ICC ESR 1546

· HILTI HSL-3 EXPANSION ANCHORS PER ICC ESR 1545

8.     REBAR DOWELING INTO CONCRETE

8.1.       ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3187

· HILTI HIT-HY 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814 IN DIAMOND CORED HOLES

9.     ANCHORAGE TO SOLID GROUTED MASONRY

9.1. ADHESIVE ANCHORS USE:

· HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143

· STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED ROD
OR CONTINUOUSLY DEFORMED STEEL REBAR

9.2.  MECHANICAL ANCHORS USE:

· HILTI KWIK BOLT-3 EXPANSION ANCHORS WITH SI-AT-A22 WITH ADAPTIVE TORQUE
PER ICC ESR 1385

10.   ANCHORAGE TO HOLLOW / MULTI-WYTHE MASONRY

10.1.     ADHESIVE ANCHORS USE:

10.1.1.       HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143.

10.1.2.       STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED
ROD OR CONTINUOUSLY DEFORMED STEEL REBAR

10.1.3.       THE APPROPRIATE SIZE SCREEN TUBE SHALL BE USED PER ADHESIVE
MANUFACTURER'S RECOMMENDATION

11.   ANCHOR CAPACITY USED IN DESIGN SHALL BE BASED ON THE TECHNICAL DATA
PUBLISHED BY HILTI OR SUCH OTHER METHOD AS APPROVED BY THE STRUCTURAL
ENGINEER OF RECORD. SUBSTITUTION REQUESTS FOR ALTERNATE PRODUCTS MUST
BE APPROVED IN WRITING BY THE STRUCTURAL ENGINEER OF RECORD PRIOR TO USE.
CONTRACTOR SHALL PROVIDE CALCULATIONS DEMONSTRATING THAT THE
SUBSTITUTED PRODUCT IS CAPABLE OF ACHIEVING THE PERFORMANCE VALUES OF
THE SPECIFIED PRODUCT. SUBSTITUTIONS WILL BE EVALUATED BY THEIR HAVING AN
ICC ESR SHOWING COMPLIANCE WITH THE RELEVANT BUILDING CODE FOR SEISMIC
USES, LOAD RESISTANCE, INSTALLATION CATEGORY, AND AVAILABILITY OF
COMPREHENSIVE INSTALLATION INSTRUCTIONS. ADHESIVE ANCHOR EVALUATION WILL
ALSO CONSIDER CREEP, IN-SERVICE TEMPERATURE AND INSTALLATION TEMPERATURE

12.   INSTALL ANCHORS PER THE MANUFACTURER INSTRUCTIONS, AS INCLUDED IN THE
ANCHOR PACKAGING

13.   OVERHEAD ADHESIVE ANCHORS MUST BE INSTALLED USING THE HILTI PROFI SYSTEM

14.   THE CONTRACTOR SHALL ARRANGE AN ANCHOR MANUFACTURER'S REPRESENTATIVE
TO PROVIDE ONSITE INSTALLATION TRAINING FOR ALL OF THEIR ANCHORING
PRODUCTS SPECIFIED.  THE STRUCTURAL ENGINEER OF RECORD MUST RECEIVE
DOCUMENTED CONFIRMATION THAT ALL OF THE CONTRACTOR'S PERSONNEL WHO
INSTALL ANCHORS ARE TRAINED PRIOR TO THE COMMENCEMENT OF INSTALLING
ANCHORS.

15.   ANCHOR CAPACITY IS DEPENDANT UPON SPACING BETWEEN ADJACENT ANCHORS AND
PROXIMITY OF ANCHORS TO EDGE OF CONCRETE.  INSTALL ANCHORS IN ACCORDANCE
WITH SPACING AND EDGE CLEARANCES INDICATED ON THE DRAWINGS.

16.   EXISTING REINFORCING BARS IN THE CONCRETE STRUCTURE MAY CONFLICT WITH
SPECIFIC ANCHOR LOCATIONS.  UNLESS NOTED ON THE DRAWINGS THAT THE BARS
CAN BE CUT, THE CONTRACTOR SHALL REVIEW THE EXISTING STRUCTURAL DRAWINGS
AND SHALL UNDERTAKE TO LOCATE THE POSITION OF THE REINFORCING BARS AT THE
LOCATIONS OF THE CONCRETE ANCHORS, BY HILTI FERROSCAN, GPR, X-RAY, CHIPPING
OR OTHER MEANS

17. HILTI CONTACT INFORMATION:

   PH:                    1-800-363-4458
   FAX:                  1-800-363-4459

WOOD CONNECTIONS
1.     ALL BOLTS AND ANCHOR BOLTS SHALL CONFORM TO ASTM A307

2.     ALL BOLTS AND NUTS MUST BE FITTED WITH CUT STEEL WASHERS

3.     ALL STEEL PLATE USED IN CONNECTION DETAILS SHALL BE GRADE 300W

4.     ALL NAILING SHALL BE WITH COMMON WIRE NAILS TO CSA B111. IF PNEUMATIC NAILS
ARE INTENDED AS SUBSTITUTION,  SUBMIT INFORMATION TO ROV CONSULTING FOR
REVIEW AND APPROVAL PRIOR TO USE

5.     BOLT HOLES SHALL NOT BE MORE THAN 1
16" LARGER THAN THE BOLT DIAMETER

6.     BOLTS IN WOOD SHALL NOT BE LESS THAN 7 DIAMETERS FROM THE END AND 4
DIAMETERS FROM THE EDGE

7.     LAG SCREWS SHALL BE PRE-DRILLED WITH A BIT SIZE OF 65% OF THE SHANK DIAMETER
FOR THE THREADED PORTION. LEAD HOLES SHALL BE THE SAME LENGTH AS THE
UNTHREADED PORTION AND THE SAME DIAMETER AS THE SHANK. SCREW ALL LAGS
INTO PLACE. CUT WASHERS SHALL BE PROVIDED UNDER HEADS WHICH BEAR ON WOOD

8.     NO CHECKS OR SPLITS ALLOWED AT AREAS TO BE BOLTED OR LAGGED

9.     ALL EXPOSED BOLTS AND WASHERS SHALL BE GALVANIZED, OR PER THE ARCHITECT

10.   ALL FRAMING CONNECTION HARDWARE INCLUDING HOLD-DOWN CONNECTORS, JOIST /
BEAM HANGERS, STRAPS, ANGLES, ETC. SHALL BE "SIMPSON STRONG TIE" OR
APPROVED EQUAL

11.   NAILS SHALL BE PLACED NOT LESS THAN 3
8" FROM THE PANEL EDGE AND SHALL NOT BE

OVER-DRIVEN MORE THAN 15% OF THE PANEL THICKNESS

ABBREVIATIONS
A.B. ANCHOR BOLT
ABV. ABOVE
A.F. ALTERNATING FACE
ALT. ALTERNATING
ADD'L. ADDITIONAL
BBO BEAM BY OTHERS
BCC BOTTOM CHORD CONNECTION
BCE BOTTOM CHORD EXTENSION
B.L.L. BOTTOM LOWER LAYER
B.U.L. BOTTOM UPPER LAYER
B/U BUILT UP
CANT. CANTILEVER
c/c CENTRE-TO-CENTRE
CONT. CONTINUOUS

C.J. CONTROL JOINT
CL. CLEARANCE
CLR CLEARANCE

CENTRELINE
C/L CENTRELINE
c/w COMPLETE WITH
D&E DRILL & EPOXY
DL DEAD LOAD
Do DITTO

END GRAIN BEARING
E.F. EACH FACE
EMB. EMBED
e/e EACH END
e/w EACH WAY
F.F. FAR FACE
F.M. FACE MOUNT (HANGER)
F.S. FAR SIDE

G.T. GIRDER TRUSS
HD HOLD DOWN
H1E HOOK ONE END
H2E HOOK TWO ENDS
k KIP (1000 LBS)
KB KWIK BOLT (HILTI)
LL LIVE LOAD
N.F. NEAR FACE
N.S. NEAR SIDE
o/c ON CENTER
OWSJ OPEN WEB STEEL JOIST
PL PLATE
r/w REINFORCED WITH
SCL STRUCTURAL COMPOSITE LUMBER
SDL SADDLE
SST SIMPSON STRONG TIE
T.B.C. TO BE CONFIRMED
T.B.D. TO BE DETERMINED
TCX TOP CHORD EXTENSION
TJ TIE JOIST
T.L.L. TOP LOWER LAYER
T.U.L. TOP UPPER LAYER
T.M. TOP MOUNT (HANGER)
t/o TOP OF
T/S TOP OF SLAB
TYP. TYPICAL
u/s UNDER SIDE
w/ WITH

WITHOUT
U.N.O. UNLESS NOTED OTHERWISE
Δ ALLOWABLE DEFLECTION

EGB

w/o

℄

C.I.P. CAST-IN-PLACE (CONCRETE)

GL GRID LINE

3.     GUARDRAIL LOADS HAVE BEEN CALCULATED IN ACCORDANCE WITH THE PROVISIONS IN
SECTION 4.58 OF THE WORKSAFE BC OHS REGULATION

4.     GUARDRAIL LOADS:

HORIZONTAL OR VERTICAL CONCENTRATED LIVE LOAD

VERTICAL DOWNWARD DISTRIBUTED LIVE LOAD

125 LBS (550 N)

100 LB/FT (1.5 kN/m)

        THESE LOADS NEED NOT BE CONSIDERED TO ACT SIMULTANEOUSLY

WOOD FRAMING
1.     ALL DIMENSIONAL LUMBER TO BE #2 SPF OR BETTER. WALL STUDS MUST BE #2 SPF OR

BETTER AND SHALL CONFORM TO CAN/CSA-0141

2.     ALL TIMBER WORK SHALL CONFORM TO THE REQUIREMENTS OF CAN/CSA-086

3.     ALL FRAMING, BRIDGING, BLOCKING, NAILING, ETC. SHALL CONFORM TO THE BUILDING
CODE, SECTION 9.23

4.     ALL BEAM SPLICES ARE TO OCCUR AT SUPPORTS, UNLESS NOTED OTHERWISE

2.     SCL (STRUCTURAL COMPOSITE LUMBER) - STRESS GRADES:

E (psi) fb(psi) fv(psi) fcp(psi)

PARALLEL STRAND
LUMBER (PSL) - BEAMS

2.2x10 6 5360 540 1365

PARALLEL STRAND
LUMBER (PSL) - COLUMNS

1.8x10 6 4435 355 775

LAMINATED VENEER
LUMBER (LVL) - BEAMS

2.0x10 6 4805 530 1365

ENGINEERED WOOD MEMBERS
1.     GLUE LAMINATED MEMBERS SHALL BE FABRICATED BY A PLANT CONFORMING TO CSA

0177-M89 ( R2003) "QUALIFICATION CODE FOR MANUFACTURERS OF GLUE LAMINATED
TIMBER"

        GLULAM BEAM STRESS GRADES:

        SIMPLE SPAN - 24f-E

        CONTINUOUS SPAN OR CANTILEVER - 24f-EX

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

        COLUMN GRADES

        ALL - 16c-E

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

3.     GENERAL CONTRACTOR TO SUBMIT ALL PERTINENT DRAWINGS AND DESIGN
INFORMATION TO MANUFACTURER, INCLUDING ANY PERTINENT MECHANICAL AND
ELECTRICAL EQUIPMENT THAT WOULD AFFECT BEAM DESIGN

4.     MANUFACTURER / CONTRACTOR TO SUBMIT SHOP DRAWINGS TO DESIGN AUTHORITY,
STRUCTURAL ENGINEER FOR APPROVAL PRIOR TO MANUFACTURER

5.     WEATHER PROTECTION REQUIRED FOR ALL MEMBERS DURING CONSTRUCTION AND
SCL MATERIALS REQUIRE WEATHER PROTECTION FOR THE SERVICE LIFE OF THE
BUILDING, AS PER THE ARCHITECTURAL PLANS

5.     DESIGN OF BACKUP STRUCTURE TO RESIST THE REACTIONS APPLIED BY THE GUARDRAIL
MOUNTING BRACKETS BY OTHERS

STRUCTURAL ALUMINUM
1.     ALL ALUMINUM TO BE 6061-T6

2. FABRICATION PRACTICES SHALL FOLLOW THOSE FOR STEEL AS IN CSA S16,
EXCEPT AS MODIFIED BY CSA S157

3. GAS OR FLAME CUTTING SHALL NOT BE USED

4. IF RE-ENTRANT CUTS ARE USED, THEY SHALL BE FILLETED BY DRILLING PRIOR TO
CUTTING

5. WELDING SHALL BE WITH AN INERT GAS SHIELDED ARC PROCESS SUCH AS
TUNGSTEN INERT GAS (TIG), METAL INERT GAS (MIG), OR PLASMA ARC CONFORMING
TO THE REQUIREMENTS OF CSA W59.2

6. WELDING OPERATORS AND PROCEDURES SHALL BE QUALIFIED ACCORDING TO
CSA W47.2

7. ALL WELDS TO BE 1/4", U.N.O.

8. ALL BOLTS TO BE A325 STAINLESS STEEL

STRUCTURAL STEEL
1.     FABRICATION, ERECTION, STRUCTURAL DESIGN AND DETAILING OF ALL STRUCTURAL

STEEL AND CONNECTORS SHALL BE IN ACCORDANCE WITH CSA-S16. STEEL DECKING
AND METAL STUDS SHALL BE DESIGNED, FABRICATED AND INSTALLED IN ACCORDANCE
WITH CSA-S16 AND SPECIFICATIONS OF THE MANUFACTURER. SHOP DRAWINGS FOR
THE CONNECTIONS SHALL BE SEALED BY A QUALIFIED PROFESSIONAL ENGINEER
REGISTERED IN THE PROVINCE OF BRITISH COLUMBIA

2.     WELDING SHALL CONFORM TO CSA W59 AND SHALL BE PERFORMED BY CSA
CERTIFIED WELDERS. FABRICATION SHOPS SHALL BE APPROVED BY THE CANADIAN
WELDING BUREAU TO CSA W47.1. FABRICATION SHOP TO HAVE MINIMUM DIVISION 2
CERTIFICATION. CERTIFICATES SHALL BE SUPPLIED TO THE ROV CONSULTING

3.     STRUCTURAL STEEL SHALL MEET CSA G40.20 FOR GENERAL REQUIREMENTS
AND CSA G40.21 FOR QUALITY

4.     GRADES OF MATERIAL (UNLESS OTHERWISE NOTED)

        HSS, W SHAPES                                                      350W CLASS (C)
OTHER STRUCTURAL STEEL & MISC. METALS     300W
BOLTS, NUTS AND WASHERS                                 ASTM A325
ANCHOR BOLTS                                                       ASTM A307

5.     ALL CONNECTIONS SHALL BE SHOP WELDED AND FIELD BOLTED UNLESS OTHERWISE
APPROVED. CONNECTION SHALL BE DESIGNED FROM FACE OF THE BEAM TO COLUMNS
WITHOUT APPLYING ROTATIONAL LOADS TO COLUMN

6.     ALL STRUCTURAL STEEL CONNECTIONS SHALL, UNLESS OTHERWISE NOTED, BE
DESIGNED BY THE FABRICATOR. ALL FILLET WELDS SHALL BE MINIMUM 1

4" (6 mm) U.N.O.
ALL BOLTS SHALL BE MINIMUM 3

4"Ø A325 (ASSUMED THREADS INTERCEPTED). USE A
MINIMUM OF 2 BOLTS PER CONNECTION. DESIGN CONNECTIONS FOR THE GREATER OF
THE FACTORED FORCES SHOWN ON THE DRAWINGS OR THE FACTORED END SHEAR OF
60% OF TOTAL BEAM CAPACITY

7.     FILLET TO BE INSPECTED BY CSA W178.2 GUIDELINES. FULL PENETRATION WELD TO BE
TESTED BY A THIRD PARTY TESTING AGENCY CSA W59. RESULTS TO BE SUBMITTED
TO ROV FOR REVIEW

8.     PRETENSIONING IS REQUIRED FOR ALL CONNECTION BOLTS SUSCEPTIBLE TO SEISMIC
FORCE.

9.     SNUG-TIGHT IS REQUIRED WHERE BOLTS ARE NOT CARRYING SEISMIC FORCE
ACCORDING TO CSA-S16, TABLE 8.

10.   METRIC SIZE BOLTS AND PLATE PRODUCTS ARE ACCEPTABLE ON AN EQUAL SIZE -
EQUAL STRENGTH BASIS
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MIGHTYRAIL

4' -0" SPAN OPTION

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL FLOOR MOUNT FRONT SECTION
CONCRETE ANCHOR OPTION4

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL FLOOR MOUNT SIDE SECTION
CONCRETE ANCHOR OPTION5

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL FLOOR MOUNT TOP SECTION
CONCRETE ANCHOR OPTION6

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL VERTICAL MOUNT SIDE SECTION
CONCRETE ANCHOR OPTION8

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL VERTICAL MOUNT TOP SECTION
CONCRETE ANCHOR OPTION9

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL VERTICAL MOUNT FRONT SECTION
CONCRETE ANCHOR OPTION7

(4) 3/8"⌀ x MIN. 2" EMBED. 
SST TITEN HD ANCHOR BOLTS 
EACH MOUNT OR EQUIVALENT EDGE OF CONCRETE

SCALE:S100.1

MIGHTYRAIL VERTICAL MOUNT 3D VIEW2
SCALE:S100.1

MIGHTYRAIL FLOOR MOUNT 3D VIEW1
SCALE:S100.1

MIGHTYRAIL RAILING PIECE 3D VIEW3

4 
3/

4"
3/

4"

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM

N.T.S.N.T.S.N.T.S.
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4' - 0" MAX.

TOP OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

2x4 SPF#2 GUARDRAIL POSTS

3'
 - 

6"
 M

AX
.

4' - 0" MAX.

EDGE OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

2x4 SPF#2 
GUARDRAIL POST

2-PLY 2x_ SPF#2 ON-FLAT 
BLOCKING + MIN. 1/2" THK. 
SHEATHING UNDERNEATH 
MIGHTYRAIL MOUNT
CONNECTION DESIGN FOR 
BLOCKING TO STRUCTURE 
BY OTHERS

MIN. 3 1/4"

(4) 3/8"⌀ x 3-1/2" LAG 
SCREWS EACH MOUNT

(4) 3/8"⌀ x 3-1/2" LAG 
SCREWS EACH MOUNTMIN.

3 1/4"

M
IN

.
3/

4"

BACKING FOR 
VERTICAL MOUNT 

PER 4/S100.2

6"

6"

4 1/2"

4 
1/

2"

TOP OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

2x4 SPF#2 GUARDRAIL POSTS

4' - 0" MAX.

3'
 - 

6"
 M

AX
.

4' - 0" MAX.

EDGE OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

2x4 SPF#2 GUARDRAIL POSTS

(4) 3/8"⌀ x 3-1/2" LAG 
SCREWS EACH MOUNTMIN.

3 1/4"
M

IN
.

3/
4"

ON-FLAT BLOCKING 
UNDER FLOOR MOUNT
PER 1/S100.2

M
IN

.
3/

4"

6"

6"

4 
1/

2"

4 1/2"

MAX. RAILING PIECE 
INSTALLATION 
HEIGHT 3'-6" (1.0m) 

MAX. POST SPACING 
PER EXAMPLE PLANS 

AND ELEVATIONS

3 
1/

2"

1 1/2"1 1/2"20.00°

2x4 SPF#2 OR BETTER 
GUARDRAILS

2x4 SPF#2 
GUARDRAIL POST

3 
1/

2"

1 1/2"
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MIGHTYRAIL

4' -0" SPAN OPTION

SCALE: 1" = 1'-0"S100.2

MIGHTYRAIL FLOOR MOUNT
EXAMPLE ELEVATION VIEW8

SCALE: 1" = 1'-0"S100.2

MIGHTYRAIL VERTICAL MOUNT
EXAMPLE PLAN VIEW11

SCALE: 3" = 1'-0"S100.2

MIGHTYRAIL VERTICAL MOUNT SIDE SECTION
LAG SCREW OPTION4

SCALE: 3" = 1'-0"S100.2

MIGHTYRAIL FLOOR MOUNT FRONT SECTION
LAG SCREW OPTION1

(4) 3/8"⌀ x 3-1/2" LAG 
SCREWS EACH MOUNT

2-PLY 2x_ SPF #2 BACKING + MIN. 1/2" THK. 
SHEATHING FOR VERTICAL MOUNT
CONNECTION DESIGN FOR BACKING TO 
STRUCTURE BY OTHERS

SCALE: 3" = 1'-0"S100.2

MIGHTYRAIL VERTICAL MOUNT FRONT SECTION
LAG SCREW OPTION3

SCALE: 1" = 1'-0"S100.2

MIGHTYRAIL VERTICAL MOUNT
EXAMPLE ELEVATION VIEW10

SCALE: 1" = 1'-0"S100.2

MIGHTYRAIL FLOOR MOUNT
EXAMPLE PLAN VIEW9

SCALE: 3" = 1'-0"S100.2

MIGHTYRAIL FLOOR MOUNT TOP SECTION
LAG SCREW OPTION2

SCALE: 3" = 1'-0"S100.2
MIGHTYRAIL RAILING PIECE FRONT SECTION5

SCALE: 3" = 1'-0"S100.2
MIGHTYRAIL RAILING PIECE SIDE SECTION6

SCALE: 3" = 1'-0"S100.2
MIGHTYRAIL RAILING PIECE TOP SECTION7

2x4 SPF#2 OR BETTER 
GUARDRAILS

2x4 SPF#2 
GUARDRAIL POST

1 1/2" 1 1/2"20.00°
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4' - 0" MAX.

TOP OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

2x4 SPF#2 GUARDRAIL POSTS

3'
 - 

6"
 M

AX
.

4' - 0" MAX.

EDGE OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

2x4 SPF#2 
GUARDRAIL POST

2-PLY 2x_ SPF#2 ON-FLAT 
BLOCKING + MIN. 1/2" THK. 
SHEATHING UNDERNEATH 
MIGHTYRAIL MOUNT
CONNECTION DESIGN FOR 
BLOCKING TO STRUCTURE 
BY OTHERS

MIN. 3 1/4"

(4) 3/8"⌀ x 3-1/2" LAG 
SCREWS EACH MOUNT

(4) 3/8"⌀ x 3-1/2" LAG 
SCREWS EACH MOUNTMIN.

3 1/4"

M
IN

.
3/

4"

BACKING FOR 
VERTICAL MOUNT 

PER 4/S100.2

6"

6"

4 1/2"

4 
1/

2"

TOP OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

2x4 SPF#2 GUARDRAIL POSTS

4' - 0" MAX.

3'
 - 

6"
 M

AX
.

4' - 0" MAX.

EDGE OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

2x4 SPF#2 GUARDRAIL POSTS

(4) 3/8"⌀ x 3-1/2" LAG 
SCREWS EACH MOUNTMIN.

3 1/4"

M
IN

.
3/

4"

ON-FLAT BLOCKING 
UNDER FLOOR MOUNT
PER 1/S100.2

M
IN

.
3/

4"

6"

6"

4 
1/

2"

4 1/2"

MAX. RAILING PIECE 
INSTALLATION 
HEIGHT 3'-6" (1.0m) 

MAX. POST SPACING 
PER EXAMPLE PLANS 

AND ELEVATIONS

3 
1/

2"

1 1/2"1 1/2"20.00°

2x4 SPF#2 OR BETTER 
GUARDRAILS

2x4 SPF#2 
GUARDRAIL POST

3 
1/

2"

1 1/2"
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Kelowna, BC

MIGHTYRAIL

4' -0" SPAN OPTION

SCALE: 1" = 1'-0"S100.2

MIGHTYRAIL FLOOR MOUNT
EXAMPLE ELEVATION VIEW8

SCALE: 1" = 1'-0"S100.2

MIGHTYRAIL VERTICAL MOUNT
EXAMPLE PLAN VIEW11

SCALE: 3" = 1'-0"S100.2

MIGHTYRAIL VERTICAL MOUNT SIDE SECTION
LAG SCREW OPTION4

SCALE: 3" = 1'-0"S100.2

MIGHTYRAIL FLOOR MOUNT FRONT SECTION
LAG SCREW OPTION1

(4) 3/8"⌀ x 3-1/2" LAG 
SCREWS EACH MOUNT

2-PLY 2x_ SPF #2 BACKING + MIN. 1/2" THK. 
SHEATHING FOR VERTICAL MOUNT
CONNECTION DESIGN FOR BACKING TO 
STRUCTURE BY OTHERS

SCALE: 3" = 1'-0"S100.2

MIGHTYRAIL VERTICAL MOUNT FRONT SECTION
LAG SCREW OPTION3

SCALE: 1" = 1'-0"S100.2

MIGHTYRAIL VERTICAL MOUNT
EXAMPLE ELEVATION VIEW10

SCALE: 1" = 1'-0"S100.2

MIGHTYRAIL FLOOR MOUNT
EXAMPLE PLAN VIEW9

SCALE: 3" = 1'-0"S100.2

MIGHTYRAIL FLOOR MOUNT TOP SECTION
LAG SCREW OPTION2

SCALE: 3" = 1'-0"S100.2
MIGHTYRAIL RAILING PIECE FRONT SECTION5

SCALE: 3" = 1'-0"S100.2
MIGHTYRAIL RAILING PIECE SIDE SECTION6

SCALE: 3" = 1'-0"S100.2
MIGHTYRAIL RAILING PIECE TOP SECTION7
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GUARDRAIL POST
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MIGHTYRAIL FLOOR MOUNT
EXAMPLE ELEVATION VIEW8

SCALE: 1" = 1'-0"S100.2

MIGHTYRAIL VERTICAL MOUNT
EXAMPLE PLAN VIEW11

SCALE: 3" = 1'-0"S100.2
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LAG SCREW OPTION3

SCALE: 1" = 1'-0"S100.2

MIGHTYRAIL VERTICAL MOUNT
EXAMPLE ELEVATION VIEW10

SCALE: 1" = 1'-0"S100.2

MIGHTYRAIL FLOOR MOUNT
EXAMPLE PLAN VIEW9

SCALE: 3" = 1'-0"S100.2

MIGHTYRAIL FLOOR MOUNT TOP SECTION
LAG SCREW OPTION2

SCALE: 3" = 1'-0"S100.2
MIGHTYRAIL RAILING PIECE FRONT SECTION5

SCALE: 3" = 1'-0"S100.2
MIGHTYRAIL RAILING PIECE SIDE SECTION6

SCALE: 3" = 1'-0"S100.2
MIGHTYRAIL RAILING PIECE TOP SECTION7
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STRUCTURAL NOTES (WORKSAFE BC OHS REGULATION)
GENERAL
1.     THE NOTES AND SPECIFICATIONS GIVEN ON THE STRUCTURAL DRAWINGS ARE TO BE

READ IN CONJUNCTION WITH THESE NOTES. THEY ARE NEITHER COMPLETE NOR DO
THEY REPLACE THE CONTRACT SPECIFICATIONS

2.     THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE DRAWINGS AND
SPECIFICATIONS OF ALL OTHER CONSULTANTS. ANY DISCREPANCIES NOTED SHALL BE
REPORTED IMMEDIATELY FOR CLARIFICATION

DRILL-IN (POST-INSTALLED) ANCHORS
1.     UNLESS AN APPROVED ALTERNATE IS PERMITTED BY ROV CONSULTING, USE "HILTI"

PRODUCTS. ONLY USE EPOXY BRAND NAME AND SERIES SPECIFIED ON DRAWINGS. THE
SPECIFIED PRODUCTS ARE SPECIFICALLY REQUIRED TO MEET THE STRUCTURAL
CALCULATIONS OF THE PLAN. BEFORE SUBSTITUTING ANOTHER BRAND, CONFIRM LOAD
CAPACITY BASED ON RELIABLE PUBLISHED TESTING DATA OR CALCULATIONS. ROV
CONSULTING INC. MUST EVALUATE AND GIVE WRITTEN APPROVAL FOR SUBSTITUTION
PRIOR TO INSTALLATION

2.     INJECTION OF ADHESIVE SHALL BE PERFORMED IN ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS ACCOMPANYING PRODUCT TO PRODUCE AN AIR-VOID
FREE INJECTION CLEAR OF DIRT AND DEBRIS. USE HILTI PROFI KIT FOR PROPER HOLE
PREPARATION

3.     DRILLING SHALL BE PERFORMED FOLLOWING SAFE-SET PROCEDURES OR WITH A
ROTARY HAMMER DRILL AND CARBIDE TIPPED DRILL BIT IN ACCORDANCE WITH
INSTRUCTIONS ACCOMPANYING ADHESIVE CARTRIDGES. ALTERNATE DRILLING
METHODS, SUCH AS DIAMOND CORING, MUST BE APPROVED BY ROV CONSULTING INC.
WHEN HOLES ARE DRILLED INTO ARCHAIC OR HOLLOW BASE MATERIALS, THE DRILL
SHOULD BE SET TO "ROTATION-ONLY" MODE

4.     NO REBAR IS ALLOWED TO BE CUT DURING THE INSTALLATION OF ANCHORS. IT IS THE
RESPONSIBILITY OF THE CONTRACTOR TO ENSURE REBAR IS LOCATED TO AVOID
ANCHORS THAT HAVE LIMITED FLEXIBILITY IN BEING REPOSITIONED

5.     USE HY-200 SYSTEM FOR FASTENING INTO CONCRETE. ALTHOUGH HAS RODS ARE
STANDARD, TZ RODS ARE PREFERRED DUE TO THEIR EFFICIENT INSTALLATION WITH
REDUCED DRILLING AND EASIER HOLE PREPARATION REQUIREMENTS

6.     SPECIAL CONDITIONS SUCH AS WATER SATURATED CONCRETE, WATER-FILLED HOLES,
UNDERWATER AND OVERHEAD INSTALLATIONS MUST BE APPROVED BY ROV
CONSULTING INC.

7.     ANCHORAGE TO CONCRETE

7.1. ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:
HILTI HIT-HY 200 SAFE SET SYSTEM WITH THE HILTI HIT-Z ROD PER ICC ESR-3187

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH HAS-E THREADED ROD PER ICC ESR-3187

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
WITH HAS-E THREADED ROD PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
HAS-E THREADED ROD PER ICC ESR-3814 FOR DIAMOND CORED HOLES

7.2. MEDIUM DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI KWIK HUS EZ AND KWIK HUS EZ-I SCREW ANCHORS SAFE SET SYSTEM WITH
HOLLOW DRILL BIT AND VACUUM SYSTEM PER ICC ESR-3027

· HILTI KWIK BOLT-TZ EXPANSION ANCHORS SAFE SET SYSTEM WITH HOLLOW DRILL
BIT AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE PER ICC ESR-1917

· HILTI KWIK BOLT 3 EXPANSION ANCHOR SAFE SET SYSTEM WITH HOLLOW DRILL BIT
AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE (UNCRACKED
CONCRETE ONLY) PER ICC ESR-2302

7.3. HEAVY DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HDA UNDERCUT ANCHORS PER ICC ESR 1546

· HILTI HSL-3 EXPANSION ANCHORS PER ICC ESR 1545

8.     REBAR DOWELING INTO CONCRETE

8.1.       ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3187

· HILTI HIT-HY 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814 IN DIAMOND CORED HOLES

9.     ANCHORAGE TO SOLID GROUTED MASONRY

9.1. ADHESIVE ANCHORS USE:

· HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143

· STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED ROD
OR CONTINUOUSLY DEFORMED STEEL REBAR

9.2.  MECHANICAL ANCHORS USE:

· HILTI KWIK BOLT-3 EXPANSION ANCHORS WITH SI-AT-A22 WITH ADAPTIVE TORQUE
PER ICC ESR 1385

10.   ANCHORAGE TO HOLLOW / MULTI-WYTHE MASONRY

10.1.     ADHESIVE ANCHORS USE:

10.1.1.       HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143.

10.1.2.       STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED
ROD OR CONTINUOUSLY DEFORMED STEEL REBAR

10.1.3.       THE APPROPRIATE SIZE SCREEN TUBE SHALL BE USED PER ADHESIVE
MANUFACTURER'S RECOMMENDATION

11.   ANCHOR CAPACITY USED IN DESIGN SHALL BE BASED ON THE TECHNICAL DATA
PUBLISHED BY HILTI OR SUCH OTHER METHOD AS APPROVED BY THE STRUCTURAL
ENGINEER OF RECORD. SUBSTITUTION REQUESTS FOR ALTERNATE PRODUCTS MUST
BE APPROVED IN WRITING BY THE STRUCTURAL ENGINEER OF RECORD PRIOR TO USE.
CONTRACTOR SHALL PROVIDE CALCULATIONS DEMONSTRATING THAT THE
SUBSTITUTED PRODUCT IS CAPABLE OF ACHIEVING THE PERFORMANCE VALUES OF
THE SPECIFIED PRODUCT. SUBSTITUTIONS WILL BE EVALUATED BY THEIR HAVING AN
ICC ESR SHOWING COMPLIANCE WITH THE RELEVANT BUILDING CODE FOR SEISMIC
USES, LOAD RESISTANCE, INSTALLATION CATEGORY, AND AVAILABILITY OF
COMPREHENSIVE INSTALLATION INSTRUCTIONS. ADHESIVE ANCHOR EVALUATION WILL
ALSO CONSIDER CREEP, IN-SERVICE TEMPERATURE AND INSTALLATION TEMPERATURE

12.   INSTALL ANCHORS PER THE MANUFACTURER INSTRUCTIONS, AS INCLUDED IN THE
ANCHOR PACKAGING

13.   OVERHEAD ADHESIVE ANCHORS MUST BE INSTALLED USING THE HILTI PROFI SYSTEM

14.   THE CONTRACTOR SHALL ARRANGE AN ANCHOR MANUFACTURER'S REPRESENTATIVE
TO PROVIDE ONSITE INSTALLATION TRAINING FOR ALL OF THEIR ANCHORING
PRODUCTS SPECIFIED.  THE STRUCTURAL ENGINEER OF RECORD MUST RECEIVE
DOCUMENTED CONFIRMATION THAT ALL OF THE CONTRACTOR'S PERSONNEL WHO
INSTALL ANCHORS ARE TRAINED PRIOR TO THE COMMENCEMENT OF INSTALLING
ANCHORS.

15.   ANCHOR CAPACITY IS DEPENDANT UPON SPACING BETWEEN ADJACENT ANCHORS AND
PROXIMITY OF ANCHORS TO EDGE OF CONCRETE.  INSTALL ANCHORS IN ACCORDANCE
WITH SPACING AND EDGE CLEARANCES INDICATED ON THE DRAWINGS.

16.   EXISTING REINFORCING BARS IN THE CONCRETE STRUCTURE MAY CONFLICT WITH
SPECIFIC ANCHOR LOCATIONS.  UNLESS NOTED ON THE DRAWINGS THAT THE BARS
CAN BE CUT, THE CONTRACTOR SHALL REVIEW THE EXISTING STRUCTURAL DRAWINGS
AND SHALL UNDERTAKE TO LOCATE THE POSITION OF THE REINFORCING BARS AT THE
LOCATIONS OF THE CONCRETE ANCHORS, BY HILTI FERROSCAN, GPR, X-RAY, CHIPPING
OR OTHER MEANS

17. HILTI CONTACT INFORMATION:

   PH:                    1-800-363-4458
   FAX:                  1-800-363-4459

WOOD CONNECTIONS
1.     ALL BOLTS AND ANCHOR BOLTS SHALL CONFORM TO ASTM A307

2.     ALL BOLTS AND NUTS MUST BE FITTED WITH CUT STEEL WASHERS

3.     ALL STEEL PLATE USED IN CONNECTION DETAILS SHALL BE GRADE 300W

4.     ALL NAILING SHALL BE WITH COMMON WIRE NAILS TO CSA B111. IF PNEUMATIC NAILS
ARE INTENDED AS SUBSTITUTION,  SUBMIT INFORMATION TO ROV CONSULTING FOR
REVIEW AND APPROVAL PRIOR TO USE

5.     BOLT HOLES SHALL NOT BE MORE THAN 1
16" LARGER THAN THE BOLT DIAMETER

6.     BOLTS IN WOOD SHALL NOT BE LESS THAN 7 DIAMETERS FROM THE END AND 4
DIAMETERS FROM THE EDGE

7.     LAG SCREWS SHALL BE PRE-DRILLED WITH A BIT SIZE OF 65% OF THE SHANK DIAMETER
FOR THE THREADED PORTION. LEAD HOLES SHALL BE THE SAME LENGTH AS THE
UNTHREADED PORTION AND THE SAME DIAMETER AS THE SHANK. SCREW ALL LAGS
INTO PLACE. CUT WASHERS SHALL BE PROVIDED UNDER HEADS WHICH BEAR ON WOOD

8.     NO CHECKS OR SPLITS ALLOWED AT AREAS TO BE BOLTED OR LAGGED

9.     ALL EXPOSED BOLTS AND WASHERS SHALL BE GALVANIZED, OR PER THE ARCHITECT

10.   ALL FRAMING CONNECTION HARDWARE INCLUDING HOLD-DOWN CONNECTORS, JOIST /
BEAM HANGERS, STRAPS, ANGLES, ETC. SHALL BE "SIMPSON STRONG TIE" OR
APPROVED EQUAL

11.   NAILS SHALL BE PLACED NOT LESS THAN 3
8" FROM THE PANEL EDGE AND SHALL NOT BE

OVER-DRIVEN MORE THAN 15% OF THE PANEL THICKNESS

ABBREVIATIONS
A.B. ANCHOR BOLT
ABV. ABOVE
A.F. ALTERNATING FACE
ALT. ALTERNATING
ADD'L. ADDITIONAL
BBO BEAM BY OTHERS
BCC BOTTOM CHORD CONNECTION
BCE BOTTOM CHORD EXTENSION
B.L.L. BOTTOM LOWER LAYER
B.U.L. BOTTOM UPPER LAYER
B/U BUILT UP
CANT. CANTILEVER
c/c CENTRE-TO-CENTRE
CONT. CONTINUOUS

C.J. CONTROL JOINT
CL. CLEARANCE
CLR CLEARANCE

CENTRELINE
C/L CENTRELINE
c/w COMPLETE WITH
D&E DRILL & EPOXY
DL DEAD LOAD
Do DITTO

END GRAIN BEARING
E.F. EACH FACE
EMB. EMBED
e/e EACH END
e/w EACH WAY
F.F. FAR FACE
F.M. FACE MOUNT (HANGER)
F.S. FAR SIDE

G.T. GIRDER TRUSS
HD HOLD DOWN
H1E HOOK ONE END
H2E HOOK TWO ENDS
k KIP (1000 LBS)
KB KWIK BOLT (HILTI)
LL LIVE LOAD
N.F. NEAR FACE
N.S. NEAR SIDE
o/c ON CENTER
OWSJ OPEN WEB STEEL JOIST
PL PLATE
r/w REINFORCED WITH
SCL STRUCTURAL COMPOSITE LUMBER
SDL SADDLE
SST SIMPSON STRONG TIE
T.B.C. TO BE CONFIRMED
T.B.D. TO BE DETERMINED
TCX TOP CHORD EXTENSION
TJ TIE JOIST
T.L.L. TOP LOWER LAYER
T.U.L. TOP UPPER LAYER
T.M. TOP MOUNT (HANGER)
t/o TOP OF
T/S TOP OF SLAB
TYP. TYPICAL
u/s UNDER SIDE
w/ WITH

WITHOUT
U.N.O. UNLESS NOTED OTHERWISE
Δ ALLOWABLE DEFLECTION

EGB

w/o

℄

C.I.P. CAST-IN-PLACE (CONCRETE)

GL GRID LINE

3.     GUARDRAIL LOADS HAVE BEEN CALCULATED IN ACCORDANCE WITH THE PROVISIONS IN
SECTION 4.58 OF THE WORKSAFE BC OHS REGULATION

4.     GUARDRAIL LOADS:

HORIZONTAL OR VERTICAL CONCENTRATED LIVE LOAD

VERTICAL DOWNWARD DISTRIBUTED LIVE LOAD

125 LBS (550 N)

100 LB/FT (1.5 kN/m)

        THESE LOADS NEED NOT BE CONSIDERED TO ACT SIMULTANEOUSLY

WOOD FRAMING
1.     ALL DIMENSIONAL LUMBER TO BE #2 SPF OR BETTER. WALL STUDS MUST BE #2 SPF OR

BETTER AND SHALL CONFORM TO CAN/CSA-0141

2.     ALL TIMBER WORK SHALL CONFORM TO THE REQUIREMENTS OF CAN/CSA-086

3.     ALL FRAMING, BRIDGING, BLOCKING, NAILING, ETC. SHALL CONFORM TO THE BUILDING
CODE, SECTION 9.23

4.     ALL BEAM SPLICES ARE TO OCCUR AT SUPPORTS, UNLESS NOTED OTHERWISE

2.     SCL (STRUCTURAL COMPOSITE LUMBER) - STRESS GRADES:

E (psi) fb(psi) fv(psi) fcp(psi)

PARALLEL STRAND
LUMBER (PSL) - BEAMS

2.2x10 6 5360 540 1365

PARALLEL STRAND
LUMBER (PSL) - COLUMNS

1.8x10 6 4435 355 775

LAMINATED VENEER
LUMBER (LVL) - BEAMS

2.0x10 6 4805 530 1365

ENGINEERED WOOD MEMBERS
1.     GLUE LAMINATED MEMBERS SHALL BE FABRICATED BY A PLANT CONFORMING TO CSA

0177-M89 ( R2003) "QUALIFICATION CODE FOR MANUFACTURERS OF GLUE LAMINATED
TIMBER"

        GLULAM BEAM STRESS GRADES:

        SIMPLE SPAN - 24f-E

        CONTINUOUS SPAN OR CANTILEVER - 24f-EX

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

        COLUMN GRADES

        ALL - 16c-E

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

3.     GENERAL CONTRACTOR TO SUBMIT ALL PERTINENT DRAWINGS AND DESIGN
INFORMATION TO MANUFACTURER, INCLUDING ANY PERTINENT MECHANICAL AND
ELECTRICAL EQUIPMENT THAT WOULD AFFECT BEAM DESIGN

4.     MANUFACTURER / CONTRACTOR TO SUBMIT SHOP DRAWINGS TO DESIGN AUTHORITY,
STRUCTURAL ENGINEER FOR APPROVAL PRIOR TO MANUFACTURER

5.     WEATHER PROTECTION REQUIRED FOR ALL MEMBERS DURING CONSTRUCTION AND
SCL MATERIALS REQUIRE WEATHER PROTECTION FOR THE SERVICE LIFE OF THE
BUILDING, AS PER THE ARCHITECTURAL PLANS

5.     DESIGN OF BACKUP STRUCTURE TO RESIST THE REACTIONS APPLIED BY THE GUARDRAIL
MOUNTING BRACKETS BY OTHERS

STRUCTURAL ALUMINUM
1.     ALL ALUMINUM TO BE 6061-T6

2. FABRICATION PRACTICES SHALL FOLLOW THOSE FOR STEEL AS IN CSA S16,
EXCEPT AS MODIFIED BY CSA S157

3. GAS OR FLAME CUTTING SHALL NOT BE USED

4. IF RE-ENTRANT CUTS ARE USED, THEY SHALL BE FILLETED BY DRILLING PRIOR TO
CUTTING

5. WELDING SHALL BE WITH AN INERT GAS SHIELDED ARC PROCESS SUCH AS
TUNGSTEN INERT GAS (TIG), METAL INERT GAS (MIG), OR PLASMA ARC CONFORMING
TO THE REQUIREMENTS OF CSA W59.2

6. WELDING OPERATORS AND PROCEDURES SHALL BE QUALIFIED ACCORDING TO
CSA W47.2

7. ALL WELDS TO BE 1/4", U.N.O.

8. ALL BOLTS TO BE A325 STAINLESS STEEL

STRUCTURAL STEEL
1.     FABRICATION, ERECTION, STRUCTURAL DESIGN AND DETAILING OF ALL STRUCTURAL

STEEL AND CONNECTORS SHALL BE IN ACCORDANCE WITH CSA-S16. STEEL DECKING
AND METAL STUDS SHALL BE DESIGNED, FABRICATED AND INSTALLED IN ACCORDANCE
WITH CSA-S16 AND SPECIFICATIONS OF THE MANUFACTURER. SHOP DRAWINGS FOR
THE CONNECTIONS SHALL BE SEALED BY A QUALIFIED PROFESSIONAL ENGINEER
REGISTERED IN THE PROVINCE OF BRITISH COLUMBIA

2.     WELDING SHALL CONFORM TO CSA W59 AND SHALL BE PERFORMED BY CSA
CERTIFIED WELDERS. FABRICATION SHOPS SHALL BE APPROVED BY THE CANADIAN
WELDING BUREAU TO CSA W47.1. FABRICATION SHOP TO HAVE MINIMUM DIVISION 2
CERTIFICATION. CERTIFICATES SHALL BE SUPPLIED TO THE ROV CONSULTING

3.     STRUCTURAL STEEL SHALL MEET CSA G40.20 FOR GENERAL REQUIREMENTS
AND CSA G40.21 FOR QUALITY

4.     GRADES OF MATERIAL (UNLESS OTHERWISE NOTED)

        HSS, W SHAPES                                                      350W CLASS (C)
OTHER STRUCTURAL STEEL & MISC. METALS     300W
BOLTS, NUTS AND WASHERS                                 ASTM A325
ANCHOR BOLTS                                                       ASTM A307

5.     ALL CONNECTIONS SHALL BE SHOP WELDED AND FIELD BOLTED UNLESS OTHERWISE
APPROVED. CONNECTION SHALL BE DESIGNED FROM FACE OF THE BEAM TO COLUMNS
WITHOUT APPLYING ROTATIONAL LOADS TO COLUMN

6.     ALL STRUCTURAL STEEL CONNECTIONS SHALL, UNLESS OTHERWISE NOTED, BE
DESIGNED BY THE FABRICATOR. ALL FILLET WELDS SHALL BE MINIMUM 1

4" (6 mm) U.N.O.
ALL BOLTS SHALL BE MINIMUM 3

4"Ø A325 (ASSUMED THREADS INTERCEPTED). USE A
MINIMUM OF 2 BOLTS PER CONNECTION. DESIGN CONNECTIONS FOR THE GREATER OF
THE FACTORED FORCES SHOWN ON THE DRAWINGS OR THE FACTORED END SHEAR OF
60% OF TOTAL BEAM CAPACITY

7.     FILLET TO BE INSPECTED BY CSA W178.2 GUIDELINES. FULL PENETRATION WELD TO BE
TESTED BY A THIRD PARTY TESTING AGENCY CSA W59. RESULTS TO BE SUBMITTED
TO ROV FOR REVIEW

8.     PRETENSIONING IS REQUIRED FOR ALL CONNECTION BOLTS SUSCEPTIBLE TO SEISMIC
FORCE.

9.     SNUG-TIGHT IS REQUIRED WHERE BOLTS ARE NOT CARRYING SEISMIC FORCE
ACCORDING TO CSA-S16, TABLE 8.

10.   METRIC SIZE BOLTS AND PLATE PRODUCTS ARE ACCEPTABLE ON AN EQUAL SIZE -
EQUAL STRENGTH BASIS
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STRUCTURAL NOTES (WORKSAFE BC OHS REGULATION)
GENERAL
1.     THE NOTES AND SPECIFICATIONS GIVEN ON THE STRUCTURAL DRAWINGS ARE TO BE

READ IN CONJUNCTION WITH THESE NOTES. THEY ARE NEITHER COMPLETE NOR DO
THEY REPLACE THE CONTRACT SPECIFICATIONS

2.     THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE DRAWINGS AND
SPECIFICATIONS OF ALL OTHER CONSULTANTS. ANY DISCREPANCIES NOTED SHALL BE
REPORTED IMMEDIATELY FOR CLARIFICATION

DRILL-IN (POST-INSTALLED) ANCHORS
1.     UNLESS AN APPROVED ALTERNATE IS PERMITTED BY ROV CONSULTING, USE "HILTI"

PRODUCTS. ONLY USE EPOXY BRAND NAME AND SERIES SPECIFIED ON DRAWINGS. THE
SPECIFIED PRODUCTS ARE SPECIFICALLY REQUIRED TO MEET THE STRUCTURAL
CALCULATIONS OF THE PLAN. BEFORE SUBSTITUTING ANOTHER BRAND, CONFIRM LOAD
CAPACITY BASED ON RELIABLE PUBLISHED TESTING DATA OR CALCULATIONS. ROV
CONSULTING INC. MUST EVALUATE AND GIVE WRITTEN APPROVAL FOR SUBSTITUTION
PRIOR TO INSTALLATION

2.     INJECTION OF ADHESIVE SHALL BE PERFORMED IN ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS ACCOMPANYING PRODUCT TO PRODUCE AN AIR-VOID
FREE INJECTION CLEAR OF DIRT AND DEBRIS. USE HILTI PROFI KIT FOR PROPER HOLE
PREPARATION

3.     DRILLING SHALL BE PERFORMED FOLLOWING SAFE-SET PROCEDURES OR WITH A
ROTARY HAMMER DRILL AND CARBIDE TIPPED DRILL BIT IN ACCORDANCE WITH
INSTRUCTIONS ACCOMPANYING ADHESIVE CARTRIDGES. ALTERNATE DRILLING
METHODS, SUCH AS DIAMOND CORING, MUST BE APPROVED BY ROV CONSULTING INC.
WHEN HOLES ARE DRILLED INTO ARCHAIC OR HOLLOW BASE MATERIALS, THE DRILL
SHOULD BE SET TO "ROTATION-ONLY" MODE

4.     NO REBAR IS ALLOWED TO BE CUT DURING THE INSTALLATION OF ANCHORS. IT IS THE
RESPONSIBILITY OF THE CONTRACTOR TO ENSURE REBAR IS LOCATED TO AVOID
ANCHORS THAT HAVE LIMITED FLEXIBILITY IN BEING REPOSITIONED

5.     USE HY-200 SYSTEM FOR FASTENING INTO CONCRETE. ALTHOUGH HAS RODS ARE
STANDARD, TZ RODS ARE PREFERRED DUE TO THEIR EFFICIENT INSTALLATION WITH
REDUCED DRILLING AND EASIER HOLE PREPARATION REQUIREMENTS

6.     SPECIAL CONDITIONS SUCH AS WATER SATURATED CONCRETE, WATER-FILLED HOLES,
UNDERWATER AND OVERHEAD INSTALLATIONS MUST BE APPROVED BY ROV
CONSULTING INC.

7.     ANCHORAGE TO CONCRETE

7.1. ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:
HILTI HIT-HY 200 SAFE SET SYSTEM WITH THE HILTI HIT-Z ROD PER ICC ESR-3187

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH HAS-E THREADED ROD PER ICC ESR-3187

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
WITH HAS-E THREADED ROD PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
HAS-E THREADED ROD PER ICC ESR-3814 FOR DIAMOND CORED HOLES

7.2. MEDIUM DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI KWIK HUS EZ AND KWIK HUS EZ-I SCREW ANCHORS SAFE SET SYSTEM WITH
HOLLOW DRILL BIT AND VACUUM SYSTEM PER ICC ESR-3027

· HILTI KWIK BOLT-TZ EXPANSION ANCHORS SAFE SET SYSTEM WITH HOLLOW DRILL
BIT AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE PER ICC ESR-1917

· HILTI KWIK BOLT 3 EXPANSION ANCHOR SAFE SET SYSTEM WITH HOLLOW DRILL BIT
AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE (UNCRACKED
CONCRETE ONLY) PER ICC ESR-2302

7.3. HEAVY DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HDA UNDERCUT ANCHORS PER ICC ESR 1546

· HILTI HSL-3 EXPANSION ANCHORS PER ICC ESR 1545

8.     REBAR DOWELING INTO CONCRETE

8.1.       ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3187

· HILTI HIT-HY 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814 IN DIAMOND CORED HOLES

9.     ANCHORAGE TO SOLID GROUTED MASONRY

9.1. ADHESIVE ANCHORS USE:

· HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143

· STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED ROD
OR CONTINUOUSLY DEFORMED STEEL REBAR

9.2.  MECHANICAL ANCHORS USE:

· HILTI KWIK BOLT-3 EXPANSION ANCHORS WITH SI-AT-A22 WITH ADAPTIVE TORQUE
PER ICC ESR 1385

10.   ANCHORAGE TO HOLLOW / MULTI-WYTHE MASONRY

10.1.     ADHESIVE ANCHORS USE:

10.1.1.       HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143.

10.1.2.       STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED
ROD OR CONTINUOUSLY DEFORMED STEEL REBAR

10.1.3.       THE APPROPRIATE SIZE SCREEN TUBE SHALL BE USED PER ADHESIVE
MANUFACTURER'S RECOMMENDATION

11.   ANCHOR CAPACITY USED IN DESIGN SHALL BE BASED ON THE TECHNICAL DATA
PUBLISHED BY HILTI OR SUCH OTHER METHOD AS APPROVED BY THE STRUCTURAL
ENGINEER OF RECORD. SUBSTITUTION REQUESTS FOR ALTERNATE PRODUCTS MUST
BE APPROVED IN WRITING BY THE STRUCTURAL ENGINEER OF RECORD PRIOR TO USE.
CONTRACTOR SHALL PROVIDE CALCULATIONS DEMONSTRATING THAT THE
SUBSTITUTED PRODUCT IS CAPABLE OF ACHIEVING THE PERFORMANCE VALUES OF
THE SPECIFIED PRODUCT. SUBSTITUTIONS WILL BE EVALUATED BY THEIR HAVING AN
ICC ESR SHOWING COMPLIANCE WITH THE RELEVANT BUILDING CODE FOR SEISMIC
USES, LOAD RESISTANCE, INSTALLATION CATEGORY, AND AVAILABILITY OF
COMPREHENSIVE INSTALLATION INSTRUCTIONS. ADHESIVE ANCHOR EVALUATION WILL
ALSO CONSIDER CREEP, IN-SERVICE TEMPERATURE AND INSTALLATION TEMPERATURE

12.   INSTALL ANCHORS PER THE MANUFACTURER INSTRUCTIONS, AS INCLUDED IN THE
ANCHOR PACKAGING

13.   OVERHEAD ADHESIVE ANCHORS MUST BE INSTALLED USING THE HILTI PROFI SYSTEM

14.   THE CONTRACTOR SHALL ARRANGE AN ANCHOR MANUFACTURER'S REPRESENTATIVE
TO PROVIDE ONSITE INSTALLATION TRAINING FOR ALL OF THEIR ANCHORING
PRODUCTS SPECIFIED.  THE STRUCTURAL ENGINEER OF RECORD MUST RECEIVE
DOCUMENTED CONFIRMATION THAT ALL OF THE CONTRACTOR'S PERSONNEL WHO
INSTALL ANCHORS ARE TRAINED PRIOR TO THE COMMENCEMENT OF INSTALLING
ANCHORS.

15.   ANCHOR CAPACITY IS DEPENDANT UPON SPACING BETWEEN ADJACENT ANCHORS AND
PROXIMITY OF ANCHORS TO EDGE OF CONCRETE.  INSTALL ANCHORS IN ACCORDANCE
WITH SPACING AND EDGE CLEARANCES INDICATED ON THE DRAWINGS.

16.   EXISTING REINFORCING BARS IN THE CONCRETE STRUCTURE MAY CONFLICT WITH
SPECIFIC ANCHOR LOCATIONS.  UNLESS NOTED ON THE DRAWINGS THAT THE BARS
CAN BE CUT, THE CONTRACTOR SHALL REVIEW THE EXISTING STRUCTURAL DRAWINGS
AND SHALL UNDERTAKE TO LOCATE THE POSITION OF THE REINFORCING BARS AT THE
LOCATIONS OF THE CONCRETE ANCHORS, BY HILTI FERROSCAN, GPR, X-RAY, CHIPPING
OR OTHER MEANS

17. HILTI CONTACT INFORMATION:

   PH:                    1-800-363-4458
   FAX:                  1-800-363-4459

WOOD CONNECTIONS
1.     ALL BOLTS AND ANCHOR BOLTS SHALL CONFORM TO ASTM A307

2.     ALL BOLTS AND NUTS MUST BE FITTED WITH CUT STEEL WASHERS

3.     ALL STEEL PLATE USED IN CONNECTION DETAILS SHALL BE GRADE 300W

4.     ALL NAILING SHALL BE WITH COMMON WIRE NAILS TO CSA B111. IF PNEUMATIC NAILS
ARE INTENDED AS SUBSTITUTION,  SUBMIT INFORMATION TO ROV CONSULTING FOR
REVIEW AND APPROVAL PRIOR TO USE

5.     BOLT HOLES SHALL NOT BE MORE THAN 1
16" LARGER THAN THE BOLT DIAMETER

6.     BOLTS IN WOOD SHALL NOT BE LESS THAN 7 DIAMETERS FROM THE END AND 4
DIAMETERS FROM THE EDGE

7.     LAG SCREWS SHALL BE PRE-DRILLED WITH A BIT SIZE OF 65% OF THE SHANK DIAMETER
FOR THE THREADED PORTION. LEAD HOLES SHALL BE THE SAME LENGTH AS THE
UNTHREADED PORTION AND THE SAME DIAMETER AS THE SHANK. SCREW ALL LAGS
INTO PLACE. CUT WASHERS SHALL BE PROVIDED UNDER HEADS WHICH BEAR ON WOOD

8.     NO CHECKS OR SPLITS ALLOWED AT AREAS TO BE BOLTED OR LAGGED

9.     ALL EXPOSED BOLTS AND WASHERS SHALL BE GALVANIZED, OR PER THE ARCHITECT

10.   ALL FRAMING CONNECTION HARDWARE INCLUDING HOLD-DOWN CONNECTORS, JOIST /
BEAM HANGERS, STRAPS, ANGLES, ETC. SHALL BE "SIMPSON STRONG TIE" OR
APPROVED EQUAL

11.   NAILS SHALL BE PLACED NOT LESS THAN 3
8" FROM THE PANEL EDGE AND SHALL NOT BE

OVER-DRIVEN MORE THAN 15% OF THE PANEL THICKNESS

ABBREVIATIONS
A.B. ANCHOR BOLT
ABV. ABOVE
A.F. ALTERNATING FACE
ALT. ALTERNATING
ADD'L. ADDITIONAL
BBO BEAM BY OTHERS
BCC BOTTOM CHORD CONNECTION
BCE BOTTOM CHORD EXTENSION
B.L.L. BOTTOM LOWER LAYER
B.U.L. BOTTOM UPPER LAYER
B/U BUILT UP
CANT. CANTILEVER
c/c CENTRE-TO-CENTRE
CONT. CONTINUOUS

C.J. CONTROL JOINT
CL. CLEARANCE
CLR CLEARANCE

CENTRELINE
C/L CENTRELINE
c/w COMPLETE WITH
D&E DRILL & EPOXY
DL DEAD LOAD
Do DITTO

END GRAIN BEARING
E.F. EACH FACE
EMB. EMBED
e/e EACH END
e/w EACH WAY
F.F. FAR FACE
F.M. FACE MOUNT (HANGER)
F.S. FAR SIDE

G.T. GIRDER TRUSS
HD HOLD DOWN
H1E HOOK ONE END
H2E HOOK TWO ENDS
k KIP (1000 LBS)
KB KWIK BOLT (HILTI)
LL LIVE LOAD
N.F. NEAR FACE
N.S. NEAR SIDE
o/c ON CENTER
OWSJ OPEN WEB STEEL JOIST
PL PLATE
r/w REINFORCED WITH
SCL STRUCTURAL COMPOSITE LUMBER
SDL SADDLE
SST SIMPSON STRONG TIE
T.B.C. TO BE CONFIRMED
T.B.D. TO BE DETERMINED
TCX TOP CHORD EXTENSION
TJ TIE JOIST
T.L.L. TOP LOWER LAYER
T.U.L. TOP UPPER LAYER
T.M. TOP MOUNT (HANGER)
t/o TOP OF
T/S TOP OF SLAB
TYP. TYPICAL
u/s UNDER SIDE
w/ WITH

WITHOUT
U.N.O. UNLESS NOTED OTHERWISE
Δ ALLOWABLE DEFLECTION

EGB

w/o

℄

C.I.P. CAST-IN-PLACE (CONCRETE)

GL GRID LINE

3.     GUARDRAIL LOADS HAVE BEEN CALCULATED IN ACCORDANCE WITH THE PROVISIONS IN
SECTION 4.58 OF THE WORKSAFE BC OHS REGULATION

4.     GUARDRAIL LOADS:

HORIZONTAL OR VERTICAL CONCENTRATED LIVE LOAD

VERTICAL DOWNWARD DISTRIBUTED LIVE LOAD

125 LBS (550 N)

100 LB/FT (1.5 kN/m)

        THESE LOADS NEED NOT BE CONSIDERED TO ACT SIMULTANEOUSLY

WOOD FRAMING
1.     ALL DIMENSIONAL LUMBER TO BE #2 SPF OR BETTER. WALL STUDS MUST BE #2 SPF OR

BETTER AND SHALL CONFORM TO CAN/CSA-0141

2.     ALL TIMBER WORK SHALL CONFORM TO THE REQUIREMENTS OF CAN/CSA-086

3.     ALL FRAMING, BRIDGING, BLOCKING, NAILING, ETC. SHALL CONFORM TO THE BUILDING
CODE, SECTION 9.23

4.     ALL BEAM SPLICES ARE TO OCCUR AT SUPPORTS, UNLESS NOTED OTHERWISE

2.     SCL (STRUCTURAL COMPOSITE LUMBER) - STRESS GRADES:

E (psi) fb(psi) fv(psi) fcp(psi)

PARALLEL STRAND
LUMBER (PSL) - BEAMS

2.2x10 6 5360 540 1365

PARALLEL STRAND
LUMBER (PSL) - COLUMNS

1.8x10 6 4435 355 775

LAMINATED VENEER
LUMBER (LVL) - BEAMS

2.0x10 6 4805 530 1365

ENGINEERED WOOD MEMBERS
1.     GLUE LAMINATED MEMBERS SHALL BE FABRICATED BY A PLANT CONFORMING TO CSA

0177-M89 ( R2003) "QUALIFICATION CODE FOR MANUFACTURERS OF GLUE LAMINATED
TIMBER"

        GLULAM BEAM STRESS GRADES:

        SIMPLE SPAN - 24f-E

        CONTINUOUS SPAN OR CANTILEVER - 24f-EX

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

        COLUMN GRADES

        ALL - 16c-E

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

3.     GENERAL CONTRACTOR TO SUBMIT ALL PERTINENT DRAWINGS AND DESIGN
INFORMATION TO MANUFACTURER, INCLUDING ANY PERTINENT MECHANICAL AND
ELECTRICAL EQUIPMENT THAT WOULD AFFECT BEAM DESIGN

4.     MANUFACTURER / CONTRACTOR TO SUBMIT SHOP DRAWINGS TO DESIGN AUTHORITY,
STRUCTURAL ENGINEER FOR APPROVAL PRIOR TO MANUFACTURER

5.     WEATHER PROTECTION REQUIRED FOR ALL MEMBERS DURING CONSTRUCTION AND
SCL MATERIALS REQUIRE WEATHER PROTECTION FOR THE SERVICE LIFE OF THE
BUILDING, AS PER THE ARCHITECTURAL PLANS

5.     DESIGN OF BACKUP STRUCTURE TO RESIST THE REACTIONS APPLIED BY THE GUARDRAIL
MOUNTING BRACKETS BY OTHERS

STRUCTURAL ALUMINUM
1.     ALL ALUMINUM TO BE 6061-T6

2. FABRICATION PRACTICES SHALL FOLLOW THOSE FOR STEEL AS IN CSA S16,
EXCEPT AS MODIFIED BY CSA S157

3. GAS OR FLAME CUTTING SHALL NOT BE USED

4. IF RE-ENTRANT CUTS ARE USED, THEY SHALL BE FILLETED BY DRILLING PRIOR TO
CUTTING

5. WELDING SHALL BE WITH AN INERT GAS SHIELDED ARC PROCESS SUCH AS
TUNGSTEN INERT GAS (TIG), METAL INERT GAS (MIG), OR PLASMA ARC CONFORMING
TO THE REQUIREMENTS OF CSA W59.2

6. WELDING OPERATORS AND PROCEDURES SHALL BE QUALIFIED ACCORDING TO
CSA W47.2

7. ALL WELDS TO BE 1/4", U.N.O.

8. ALL BOLTS TO BE A325 STAINLESS STEEL

STRUCTURAL STEEL
1.     FABRICATION, ERECTION, STRUCTURAL DESIGN AND DETAILING OF ALL STRUCTURAL

STEEL AND CONNECTORS SHALL BE IN ACCORDANCE WITH CSA-S16. STEEL DECKING
AND METAL STUDS SHALL BE DESIGNED, FABRICATED AND INSTALLED IN ACCORDANCE
WITH CSA-S16 AND SPECIFICATIONS OF THE MANUFACTURER. SHOP DRAWINGS FOR
THE CONNECTIONS SHALL BE SEALED BY A QUALIFIED PROFESSIONAL ENGINEER
REGISTERED IN THE PROVINCE OF BRITISH COLUMBIA

2.     WELDING SHALL CONFORM TO CSA W59 AND SHALL BE PERFORMED BY CSA
CERTIFIED WELDERS. FABRICATION SHOPS SHALL BE APPROVED BY THE CANADIAN
WELDING BUREAU TO CSA W47.1. FABRICATION SHOP TO HAVE MINIMUM DIVISION 2
CERTIFICATION. CERTIFICATES SHALL BE SUPPLIED TO THE ROV CONSULTING

3.     STRUCTURAL STEEL SHALL MEET CSA G40.20 FOR GENERAL REQUIREMENTS
AND CSA G40.21 FOR QUALITY

4.     GRADES OF MATERIAL (UNLESS OTHERWISE NOTED)

        HSS, W SHAPES                                                      350W CLASS (C)
OTHER STRUCTURAL STEEL & MISC. METALS     300W
BOLTS, NUTS AND WASHERS                                 ASTM A325
ANCHOR BOLTS                                                       ASTM A307

5.     ALL CONNECTIONS SHALL BE SHOP WELDED AND FIELD BOLTED UNLESS OTHERWISE
APPROVED. CONNECTION SHALL BE DESIGNED FROM FACE OF THE BEAM TO COLUMNS
WITHOUT APPLYING ROTATIONAL LOADS TO COLUMN

6.     ALL STRUCTURAL STEEL CONNECTIONS SHALL, UNLESS OTHERWISE NOTED, BE
DESIGNED BY THE FABRICATOR. ALL FILLET WELDS SHALL BE MINIMUM 1

4" (6 mm) U.N.O.
ALL BOLTS SHALL BE MINIMUM 3

4"Ø A325 (ASSUMED THREADS INTERCEPTED). USE A
MINIMUM OF 2 BOLTS PER CONNECTION. DESIGN CONNECTIONS FOR THE GREATER OF
THE FACTORED FORCES SHOWN ON THE DRAWINGS OR THE FACTORED END SHEAR OF
60% OF TOTAL BEAM CAPACITY

7.     FILLET TO BE INSPECTED BY CSA W178.2 GUIDELINES. FULL PENETRATION WELD TO BE
TESTED BY A THIRD PARTY TESTING AGENCY CSA W59. RESULTS TO BE SUBMITTED
TO ROV FOR REVIEW

8.     PRETENSIONING IS REQUIRED FOR ALL CONNECTION BOLTS SUSCEPTIBLE TO SEISMIC
FORCE.

9.     SNUG-TIGHT IS REQUIRED WHERE BOLTS ARE NOT CARRYING SEISMIC FORCE
ACCORDING TO CSA-S16, TABLE 8.

10.   METRIC SIZE BOLTS AND PLATE PRODUCTS ARE ACCEPTABLE ON AN EQUAL SIZE -
EQUAL STRENGTH BASIS
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MIGHTYRAIL

4' -0" SPAN OPTION

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL FLOOR MOUNT FRONT SECTION
CONCRETE ANCHOR OPTION4

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL FLOOR MOUNT SIDE SECTION
CONCRETE ANCHOR OPTION5

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL FLOOR MOUNT TOP SECTION
CONCRETE ANCHOR OPTION6

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL VERTICAL MOUNT SIDE SECTION
CONCRETE ANCHOR OPTION8

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL VERTICAL MOUNT TOP SECTION
CONCRETE ANCHOR OPTION9

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL VERTICAL MOUNT FRONT SECTION
CONCRETE ANCHOR OPTION7

(4) 3/8"⌀ x MIN. 2" EMBED. 
SST TITEN HD ANCHOR BOLTS 
EACH MOUNT OR EQUIVALENT EDGE OF CONCRETE

SCALE:S100.1

MIGHTYRAIL VERTICAL MOUNT 3D VIEW2
SCALE:S100.1

MIGHTYRAIL FLOOR MOUNT 3D VIEW1
SCALE:S100.1

MIGHTYRAIL RAILING PIECE 3D VIEW3
4 

3/
4"

3/
4"

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM

N.T.S.N.T.S.N.T.S.
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4' - 0" MAX.

TOP OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

2x4 SPF#2 GUARDRAIL POSTS

3'
 - 

6"
 M

AX
.

4' - 0" MAX.

EDGE OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

2x4 SPF#2 
GUARDRAIL POST

2-PLY 2x_ SPF#2 ON-FLAT 
BLOCKING + MIN. 1/2" THK. 
SHEATHING UNDERNEATH 
MIGHTYRAIL MOUNT
CONNECTION DESIGN FOR 
BLOCKING TO STRUCTURE 
BY OTHERS

MIN. 3 1/4"

(4) 3/8"⌀ x 3-1/2" LAG 
SCREWS EACH MOUNT

(4) 3/8"⌀ x 3-1/2" LAG 
SCREWS EACH MOUNTMIN.

3 1/4"

M
IN

.
3/

4"

BACKING FOR 
VERTICAL MOUNT 

PER 4/S100.2

6"

6"

4 1/2"

4 
1/

2"

TOP OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

2x4 SPF#2 GUARDRAIL POSTS

4' - 0" MAX.

3'
 - 

6"
 M

AX
.

4' - 0" MAX.

EDGE OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

2x4 SPF#2 GUARDRAIL POSTS

(4) 3/8"⌀ x 3-1/2" LAG 
SCREWS EACH MOUNTMIN.

3 1/4"

M
IN

.
3/

4"

ON-FLAT BLOCKING 
UNDER FLOOR MOUNT
PER 1/S100.2

M
IN

.
3/

4"

6"

6"

4 
1/

2"

4 1/2"

MAX. RAILING PIECE 
INSTALLATION 
HEIGHT 3'-6" (1.0m) 

MAX. POST SPACING 
PER EXAMPLE PLANS 

AND ELEVATIONS

3 
1/

2"

1 1/2"1 1/2"20.00°

2x4 SPF#2 OR BETTER 
GUARDRAILS

2x4 SPF#2 
GUARDRAIL POST

3 
1/

2"

1 1/2"
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PLAN VIEWS,
ELEVATIONS, AND

SECTIONS

MIGHTYRAIL
CONNECTION

DETAILS

Kelowna, BC

MIGHTYRAIL

4' -0" SPAN OPTION

SCALE: 1" = 1'-0"S100.2

MIGHTYRAIL FLOOR MOUNT
EXAMPLE ELEVATION VIEW8

SCALE: 1" = 1'-0"S100.2

MIGHTYRAIL VERTICAL MOUNT
EXAMPLE PLAN VIEW11

SCALE: 3" = 1'-0"S100.2

MIGHTYRAIL VERTICAL MOUNT SIDE SECTION
LAG SCREW OPTION4

SCALE: 3" = 1'-0"S100.2

MIGHTYRAIL FLOOR MOUNT FRONT SECTION
LAG SCREW OPTION1

(4) 3/8"⌀ x 3-1/2" LAG 
SCREWS EACH MOUNT

2-PLY 2x_ SPF #2 BACKING + MIN. 1/2" THK. 
SHEATHING FOR VERTICAL MOUNT
CONNECTION DESIGN FOR BACKING TO 
STRUCTURE BY OTHERS

SCALE: 3" = 1'-0"S100.2

MIGHTYRAIL VERTICAL MOUNT FRONT SECTION
LAG SCREW OPTION3

SCALE: 1" = 1'-0"S100.2

MIGHTYRAIL VERTICAL MOUNT
EXAMPLE ELEVATION VIEW10

SCALE: 1" = 1'-0"S100.2

MIGHTYRAIL FLOOR MOUNT
EXAMPLE PLAN VIEW9

SCALE: 3" = 1'-0"S100.2

MIGHTYRAIL FLOOR MOUNT TOP SECTION
LAG SCREW OPTION2

SCALE: 3" = 1'-0"S100.2
MIGHTYRAIL RAILING PIECE FRONT SECTION5

SCALE: 3" = 1'-0"S100.2
MIGHTYRAIL RAILING PIECE SIDE SECTION6

SCALE: 3" = 1'-0"S100.2
MIGHTYRAIL RAILING PIECE TOP SECTION7

2x4 SPF#2 OR BETTER 
GUARDRAILS

2x4 SPF#2 
GUARDRAIL POST

1 1/2" 1 1/2"20.00°

Issues / Revisions

No
. Issued for Date

1 Issued for Review 2024-08-14
2 Issued for Review 2024-08-23
3 Issued for Review 2024-09-12
4 Issued for Review 2025-02-21

Face Mount spec sheet

Pg 3 of 6



M
IN

. 5
"

EDGE OF CONCRETE

(4) 3/8"⌀ x MIN. 2-1/2" EMBED. 
SST TITEN HD ANCHOR BOLTS 
EACH MOUNT OR EQUIVALENT

3/
8"

1 
1/

4"
3 

1/
2"

1 1/4"2"

(4) 3/8"⌀ x MIN. 2-1/2" EMBED. 
SST TITEN HD ANCHOR BOLTS 
EACH MOUNT OR EQUIVALENT

M
IN

. 5
"

EDGE OF CONCRETE

2" 1 1/8" 1/8"

4"

2"

(4) 3/8"⌀ x MIN. 2-1/2" EMBED. 
SST TITEN HD ANCHOR BOLTS 
EACH MOUNT OR EQUIVALENT

M
IN

.
1 

1/
4"

EDGE OF CONCRETE

8"

3 
1/

2"

3/
4"

6 
1/

2"
3/

4"

1/4" 1 1/2"

3/4" 4 1/2" 3/4"

HSS4x2x1/4 
BASE POST

HOLES FOR LAG SCREW 
INSTALLATION OPTION 

TO REMAIN UNUSED

1/4
TYP.

6"

MIN. 1 1/4"

MIN. 5" 2"

3/4"

4"

4 3/4"
3/4"

3/8"

1/4
TYP.

(4) 3/8"⌀ x MIN. 2-1/2" EMBED. 
SST TITEN HD ANCHOR BOLTS 
EACH MOUNT OR EQUIVALENT

M
IN

. 5
"

EDGE OF CONCRETE

3 
1/

2"

1 1/2"1/4"

3/8"

HSS4x2x1/4" 
BASE POST

(4) 3/8⌀ x MIN. 2-1/2" EMBED. 
SST TITEN HD ANCHOR BOLTS 
EACH MOUNT OR EQUIVALENT

MIN.
1 1/4"

M
IN

.
1 

1/
4"

EDGE OF CONCRETE
8"

6"

1 3/4" 4 1/2" 1 3/4"

HOLES FOR LAG SCREW 
INSTALLATION OPTION 
TO REMAIN UNUSED 

3/4" 6 1/2" 3/4"

3/
4"

4 
1/

2"
3/

4"

STRUCTURAL NOTES (WORKSAFE BC OHS REGULATION)
GENERAL
1.     THE NOTES AND SPECIFICATIONS GIVEN ON THE STRUCTURAL DRAWINGS ARE TO BE

READ IN CONJUNCTION WITH THESE NOTES. THEY ARE NEITHER COMPLETE NOR DO
THEY REPLACE THE CONTRACT SPECIFICATIONS

2.     THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE DRAWINGS AND
SPECIFICATIONS OF ALL OTHER CONSULTANTS. ANY DISCREPANCIES NOTED SHALL BE
REPORTED IMMEDIATELY FOR CLARIFICATION

DRILL-IN (POST-INSTALLED) ANCHORS
1.     UNLESS AN APPROVED ALTERNATE IS PERMITTED BY ROV CONSULTING, USE "HILTI"

PRODUCTS. ONLY USE EPOXY BRAND NAME AND SERIES SPECIFIED ON DRAWINGS. THE
SPECIFIED PRODUCTS ARE SPECIFICALLY REQUIRED TO MEET THE STRUCTURAL
CALCULATIONS OF THE PLAN. BEFORE SUBSTITUTING ANOTHER BRAND, CONFIRM LOAD
CAPACITY BASED ON RELIABLE PUBLISHED TESTING DATA OR CALCULATIONS. ROV
CONSULTING INC. MUST EVALUATE AND GIVE WRITTEN APPROVAL FOR SUBSTITUTION
PRIOR TO INSTALLATION

2.     INJECTION OF ADHESIVE SHALL BE PERFORMED IN ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS ACCOMPANYING PRODUCT TO PRODUCE AN AIR-VOID
FREE INJECTION CLEAR OF DIRT AND DEBRIS. USE HILTI PROFI KIT FOR PROPER HOLE
PREPARATION

3.     DRILLING SHALL BE PERFORMED FOLLOWING SAFE-SET PROCEDURES OR WITH A
ROTARY HAMMER DRILL AND CARBIDE TIPPED DRILL BIT IN ACCORDANCE WITH
INSTRUCTIONS ACCOMPANYING ADHESIVE CARTRIDGES. ALTERNATE DRILLING
METHODS, SUCH AS DIAMOND CORING, MUST BE APPROVED BY ROV CONSULTING INC.
WHEN HOLES ARE DRILLED INTO ARCHAIC OR HOLLOW BASE MATERIALS, THE DRILL
SHOULD BE SET TO "ROTATION-ONLY" MODE

4.     NO REBAR IS ALLOWED TO BE CUT DURING THE INSTALLATION OF ANCHORS. IT IS THE
RESPONSIBILITY OF THE CONTRACTOR TO ENSURE REBAR IS LOCATED TO AVOID
ANCHORS THAT HAVE LIMITED FLEXIBILITY IN BEING REPOSITIONED

5.     USE HY-200 SYSTEM FOR FASTENING INTO CONCRETE. ALTHOUGH HAS RODS ARE
STANDARD, TZ RODS ARE PREFERRED DUE TO THEIR EFFICIENT INSTALLATION WITH
REDUCED DRILLING AND EASIER HOLE PREPARATION REQUIREMENTS

6.     SPECIAL CONDITIONS SUCH AS WATER SATURATED CONCRETE, WATER-FILLED HOLES,
UNDERWATER AND OVERHEAD INSTALLATIONS MUST BE APPROVED BY ROV
CONSULTING INC.

7.     ANCHORAGE TO CONCRETE

7.1. ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:
HILTI HIT-HY 200 SAFE SET SYSTEM WITH THE HILTI HIT-Z ROD PER ICC ESR-3187

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH HAS-E THREADED ROD PER ICC ESR-3187

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
WITH HAS-E THREADED ROD PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
HAS-E THREADED ROD PER ICC ESR-3814 FOR DIAMOND CORED HOLES

7.2. MEDIUM DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI KWIK HUS EZ AND KWIK HUS EZ-I SCREW ANCHORS SAFE SET SYSTEM WITH
HOLLOW DRILL BIT AND VACUUM SYSTEM PER ICC ESR-3027

· HILTI KWIK BOLT-TZ EXPANSION ANCHORS SAFE SET SYSTEM WITH HOLLOW DRILL
BIT AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE PER ICC ESR-1917

· HILTI KWIK BOLT 3 EXPANSION ANCHOR SAFE SET SYSTEM WITH HOLLOW DRILL BIT
AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE (UNCRACKED
CONCRETE ONLY) PER ICC ESR-2302

7.3. HEAVY DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HDA UNDERCUT ANCHORS PER ICC ESR 1546

· HILTI HSL-3 EXPANSION ANCHORS PER ICC ESR 1545

8.     REBAR DOWELING INTO CONCRETE

8.1.       ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3187

· HILTI HIT-HY 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814 IN DIAMOND CORED HOLES

9.     ANCHORAGE TO SOLID GROUTED MASONRY

9.1. ADHESIVE ANCHORS USE:

· HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143

· STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED ROD
OR CONTINUOUSLY DEFORMED STEEL REBAR

9.2.  MECHANICAL ANCHORS USE:

· HILTI KWIK BOLT-3 EXPANSION ANCHORS WITH SI-AT-A22 WITH ADAPTIVE TORQUE
PER ICC ESR 1385

10.   ANCHORAGE TO HOLLOW / MULTI-WYTHE MASONRY

10.1.     ADHESIVE ANCHORS USE:

10.1.1.       HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143.

10.1.2.       STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED
ROD OR CONTINUOUSLY DEFORMED STEEL REBAR

10.1.3.       THE APPROPRIATE SIZE SCREEN TUBE SHALL BE USED PER ADHESIVE
MANUFACTURER'S RECOMMENDATION

11.   ANCHOR CAPACITY USED IN DESIGN SHALL BE BASED ON THE TECHNICAL DATA
PUBLISHED BY HILTI OR SUCH OTHER METHOD AS APPROVED BY THE STRUCTURAL
ENGINEER OF RECORD. SUBSTITUTION REQUESTS FOR ALTERNATE PRODUCTS MUST
BE APPROVED IN WRITING BY THE STRUCTURAL ENGINEER OF RECORD PRIOR TO USE.
CONTRACTOR SHALL PROVIDE CALCULATIONS DEMONSTRATING THAT THE
SUBSTITUTED PRODUCT IS CAPABLE OF ACHIEVING THE PERFORMANCE VALUES OF
THE SPECIFIED PRODUCT. SUBSTITUTIONS WILL BE EVALUATED BY THEIR HAVING AN
ICC ESR SHOWING COMPLIANCE WITH THE RELEVANT BUILDING CODE FOR SEISMIC
USES, LOAD RESISTANCE, INSTALLATION CATEGORY, AND AVAILABILITY OF
COMPREHENSIVE INSTALLATION INSTRUCTIONS. ADHESIVE ANCHOR EVALUATION WILL
ALSO CONSIDER CREEP, IN-SERVICE TEMPERATURE AND INSTALLATION TEMPERATURE

12.   INSTALL ANCHORS PER THE MANUFACTURER INSTRUCTIONS, AS INCLUDED IN THE
ANCHOR PACKAGING

13.   OVERHEAD ADHESIVE ANCHORS MUST BE INSTALLED USING THE HILTI PROFI SYSTEM

14.   THE CONTRACTOR SHALL ARRANGE AN ANCHOR MANUFACTURER'S REPRESENTATIVE
TO PROVIDE ONSITE INSTALLATION TRAINING FOR ALL OF THEIR ANCHORING
PRODUCTS SPECIFIED.  THE STRUCTURAL ENGINEER OF RECORD MUST RECEIVE
DOCUMENTED CONFIRMATION THAT ALL OF THE CONTRACTOR'S PERSONNEL WHO
INSTALL ANCHORS ARE TRAINED PRIOR TO THE COMMENCEMENT OF INSTALLING
ANCHORS.

15.   ANCHOR CAPACITY IS DEPENDANT UPON SPACING BETWEEN ADJACENT ANCHORS AND
PROXIMITY OF ANCHORS TO EDGE OF CONCRETE.  INSTALL ANCHORS IN ACCORDANCE
WITH SPACING AND EDGE CLEARANCES INDICATED ON THE DRAWINGS.

16.   EXISTING REINFORCING BARS IN THE CONCRETE STRUCTURE MAY CONFLICT WITH
SPECIFIC ANCHOR LOCATIONS.  UNLESS NOTED ON THE DRAWINGS THAT THE BARS
CAN BE CUT, THE CONTRACTOR SHALL REVIEW THE EXISTING STRUCTURAL DRAWINGS
AND SHALL UNDERTAKE TO LOCATE THE POSITION OF THE REINFORCING BARS AT THE
LOCATIONS OF THE CONCRETE ANCHORS, BY HILTI FERROSCAN, GPR, X-RAY, CHIPPING
OR OTHER MEANS

17. HILTI CONTACT INFORMATION:

   PH:                    1-800-363-4458
   FAX:                  1-800-363-4459

WOOD CONNECTIONS
1.     ALL BOLTS AND ANCHOR BOLTS SHALL CONFORM TO ASTM A307

2.     ALL BOLTS AND NUTS MUST BE FITTED WITH CUT STEEL WASHERS

3.     ALL STEEL PLATE USED IN CONNECTION DETAILS SHALL BE GRADE 300W

4.     ALL NAILING SHALL BE WITH COMMON WIRE NAILS TO CSA B111. IF PNEUMATIC NAILS
ARE INTENDED AS SUBSTITUTION,  SUBMIT INFORMATION TO ROV CONSULTING FOR
REVIEW AND APPROVAL PRIOR TO USE

5.     BOLT HOLES SHALL NOT BE MORE THAN 1
16" LARGER THAN THE BOLT DIAMETER

6.     BOLTS IN WOOD SHALL NOT BE LESS THAN 7 DIAMETERS FROM THE END AND 4
DIAMETERS FROM THE EDGE

7.     LAG SCREWS SHALL BE PRE-DRILLED WITH A BIT SIZE OF 65% OF THE SHANK DIAMETER
FOR THE THREADED PORTION. LEAD HOLES SHALL BE THE SAME LENGTH AS THE
UNTHREADED PORTION AND THE SAME DIAMETER AS THE SHANK. SCREW ALL LAGS
INTO PLACE. CUT WASHERS SHALL BE PROVIDED UNDER HEADS WHICH BEAR ON WOOD

8.     NO CHECKS OR SPLITS ALLOWED AT AREAS TO BE BOLTED OR LAGGED

9.     ALL EXPOSED BOLTS AND WASHERS SHALL BE GALVANIZED, OR PER THE ARCHITECT

10.   ALL FRAMING CONNECTION HARDWARE INCLUDING HOLD-DOWN CONNECTORS, JOIST /
BEAM HANGERS, STRAPS, ANGLES, ETC. SHALL BE "SIMPSON STRONG TIE" OR
APPROVED EQUAL

11.   NAILS SHALL BE PLACED NOT LESS THAN 3
8" FROM THE PANEL EDGE AND SHALL NOT BE

OVER-DRIVEN MORE THAN 15% OF THE PANEL THICKNESS

ABBREVIATIONS
A.B. ANCHOR BOLT
ABV. ABOVE
A.F. ALTERNATING FACE
ALT. ALTERNATING
ADD'L. ADDITIONAL
BBO BEAM BY OTHERS
BCC BOTTOM CHORD CONNECTION
BCE BOTTOM CHORD EXTENSION
B.L.L. BOTTOM LOWER LAYER
B.U.L. BOTTOM UPPER LAYER
B/U BUILT UP
CANT. CANTILEVER
c/c CENTRE-TO-CENTRE
CONT. CONTINUOUS

C.J. CONTROL JOINT
CL. CLEARANCE
CLR CLEARANCE

CENTRELINE
C/L CENTRELINE
c/w COMPLETE WITH
D&E DRILL & EPOXY
DL DEAD LOAD
Do DITTO

END GRAIN BEARING
E.F. EACH FACE
EMB. EMBED
e/e EACH END
e/w EACH WAY
F.F. FAR FACE
F.M. FACE MOUNT (HANGER)
F.S. FAR SIDE

G.T. GIRDER TRUSS
HD HOLD DOWN
H1E HOOK ONE END
H2E HOOK TWO ENDS
k KIP (1000 LBS)
KB KWIK BOLT (HILTI)
LL LIVE LOAD
N.F. NEAR FACE
N.S. NEAR SIDE
o/c ON CENTER
OWSJ OPEN WEB STEEL JOIST
PL PLATE
r/w REINFORCED WITH
SCL STRUCTURAL COMPOSITE LUMBER
SDL SADDLE
SST SIMPSON STRONG TIE
T.B.C. TO BE CONFIRMED
T.B.D. TO BE DETERMINED
TCX TOP CHORD EXTENSION
TJ TIE JOIST
T.L.L. TOP LOWER LAYER
T.U.L. TOP UPPER LAYER
T.M. TOP MOUNT (HANGER)
t/o TOP OF
T/S TOP OF SLAB
TYP. TYPICAL
u/s UNDER SIDE
w/ WITH

WITHOUT
U.N.O. UNLESS NOTED OTHERWISE
Δ ALLOWABLE DEFLECTION

EGB

w/o

℄

C.I.P. CAST-IN-PLACE (CONCRETE)

GL GRID LINE

3.     GUARDRAIL LOADS HAVE BEEN CALCULATED IN ACCORDANCE WITH THE PROVISIONS IN
SECTION 4.58 OF THE WORKSAFE BC OHS REGULATION

4.     GUARDRAIL LOADS:

HORIZONTAL OR VERTICAL CONCENTRATED LIVE LOAD

VERTICAL DOWNWARD DISTRIBUTED LIVE LOAD

125 LBS (550 N)

100 LB/FT (1.5 kN/m)

        THESE LOADS NEED NOT BE CONSIDERED TO ACT SIMULTANEOUSLY

WOOD FRAMING
1.     ALL DIMENSIONAL LUMBER TO BE #2 SPF OR BETTER. WALL STUDS MUST BE #2 SPF OR

BETTER AND SHALL CONFORM TO CAN/CSA-0141

2.     ALL TIMBER WORK SHALL CONFORM TO THE REQUIREMENTS OF CAN/CSA-086

3.     ALL FRAMING, BRIDGING, BLOCKING, NAILING, ETC. SHALL CONFORM TO THE BUILDING
CODE, SECTION 9.23

4.     ALL BEAM SPLICES ARE TO OCCUR AT SUPPORTS, UNLESS NOTED OTHERWISE

2.     SCL (STRUCTURAL COMPOSITE LUMBER) - STRESS GRADES:

E (psi) fb(psi) fv (psi) fcp(psi)

PARALLEL STRAND
LUMBER (PSL) - BEAMS

2.2x10 6 5360 540 1365

PARALLEL STRAND
LUMBER (PSL) - COLUMNS

1.8x10 6 4435 355 775

LAMINATED VENEER
LUMBER (LVL) - BEAMS

2.0x10 6 4805 530 1365

ENGINEERED WOOD MEMBERS
1.     GLUE LAMINATED MEMBERS SHALL BE FABRICATED BY A PLANT CONFORMING TO CSA

0177-M89 ( R2003) "QUALIFICATION CODE FOR MANUFACTURERS OF GLUE LAMINATED
TIMBER"

        GLULAM BEAM STRESS GRADES:

        SIMPLE SPAN - 24f-E

        CONTINUOUS SPAN OR CANTILEVER - 24f-EX

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

        COLUMN GRADES

        ALL - 16c-E

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

3.     GENERAL CONTRACTOR TO SUBMIT ALL PERTINENT DRAWINGS AND DESIGN
INFORMATION TO MANUFACTURER, INCLUDING ANY PERTINENT MECHANICAL AND
ELECTRICAL EQUIPMENT THAT WOULD AFFECT BEAM DESIGN

4.     MANUFACTURER / CONTRACTOR TO SUBMIT SHOP DRAWINGS TO DESIGN AUTHORITY,
STRUCTURAL ENGINEER FOR APPROVAL PRIOR TO MANUFACTURER

5.     WEATHER PROTECTION REQUIRED FOR ALL MEMBERS DURING CONSTRUCTION AND
SCL MATERIALS REQUIRE WEATHER PROTECTION FOR THE SERVICE LIFE OF THE
BUILDING, AS PER THE ARCHITECTURAL PLANS

5.     DESIGN OF BACKUP STRUCTURE TO RESIST THE REACTIONS APPLIED BY THE GUARDRAIL
MOUNTING BRACKETS BY OTHERS

STRUCTURAL ALUMINUM
1.     ALL ALUMINUM TO BE 6061-T6

2. FABRICATION PRACTICES SHALL FOLLOW THOSE FOR STEEL AS IN CSA S16,
EXCEPT AS MODIFIED BY CSA S157

3. GAS OR FLAME CUTTING SHALL NOT BE USED

4. IF RE-ENTRANT CUTS ARE USED, THEY SHALL BE FILLETED BY DRILLING PRIOR TO
CUTTING

5. WELDING SHALL BE WITH AN INERT GAS SHIELDED ARC PROCESS SUCH AS
TUNGSTEN INERT GAS (TIG), METAL INERT GAS (MIG), OR PLASMA ARC CONFORMING
TO THE REQUIREMENTS OF CSA W59.2

6. WELDING OPERATORS AND PROCEDURES SHALL BE QUALIFIED ACCORDING TO
CSA W47.2

7. ALL WELDS TO BE 1/4", U.N.O.

8. ALL BOLTS TO BE A325 STAINLESS STEEL

STRUCTURAL STEEL
1.     FABRICATION, ERECTION, STRUCTURAL DESIGN AND DETAILING OF ALL STRUCTURAL

STEEL AND CONNECTORS SHALL BE IN ACCORDANCE WITH CSA-S16. STEEL DECKING
AND METAL STUDS SHALL BE DESIGNED, FABRICATED AND INSTALLED IN ACCORDANCE
WITH CSA-S16 AND SPECIFICATIONS OF THE MANUFACTURER. SHOP DRAWINGS FOR
THE CONNECTIONS SHALL BE SEALED BY A QUALIFIED PROFESSIONAL ENGINEER
REGISTERED IN THE PROVINCE OF BRITISH COLUMBIA

2.     WELDING SHALL CONFORM TO CSA W59 AND SHALL BE PERFORMED BY CSA
CERTIFIED WELDERS. FABRICATION SHOPS SHALL BE APPROVED BY THE CANADIAN
WELDING BUREAU TO CSA W47.1. FABRICATION SHOP TO HAVE MINIMUM DIVISION 2
CERTIFICATION. CERTIFICATES SHALL BE SUPPLIED TO THE ROV CONSULTING

3.     STRUCTURAL STEEL SHALL MEET CSA G40.20 FOR GENERAL REQUIREMENTS
AND CSA G40.21 FOR QUALITY

4.     GRADES OF MATERIAL (UNLESS OTHERWISE NOTED)

        HSS, W SHAPES                                                      350W CLASS (C)
OTHER STRUCTURAL STEEL & MISC. METALS     300W
BOLTS, NUTS AND WASHERS                                 ASTM A325
ANCHOR BOLTS                                                       ASTM A307

5.     ALL CONNECTIONS SHALL BE SHOP WELDED AND FIELD BOLTED UNLESS OTHERWISE
APPROVED. CONNECTION SHALL BE DESIGNED FROM FACE OF THE BEAM TO COLUMNS
WITHOUT APPLYING ROTATIONAL LOADS TO COLUMN

6.     ALL STRUCTURAL STEEL CONNECTIONS SHALL, UNLESS OTHERWISE NOTED, BE
DESIGNED BY THE FABRICATOR. ALL FILLET WELDS SHALL BE MINIMUM 1

4" (6 mm) U.N.O.
ALL BOLTS SHALL BE MINIMUM 3

4"Ø A325 (ASSUMED THREADS INTERCEPTED). USE A
MINIMUM OF 2 BOLTS PER CONNECTION. DESIGN CONNECTIONS FOR THE GREATER OF
THE FACTORED FORCES SHOWN ON THE DRAWINGS OR THE FACTORED END SHEAR OF
60% OF TOTAL BEAM CAPACITY

7.     FILLET TO BE INSPECTED BY CSA W178.2 GUIDELINES. FULL PENETRATION WELD TO BE
TESTED BY A THIRD PARTY TESTING AGENCY CSA W59. RESULTS TO BE SUBMITTED
TO ROV FOR REVIEW

8.     PRETENSIONING IS REQUIRED FOR ALL CONNECTION BOLTS SUSCEPTIBLE TO SEISMIC
FORCE.

9.     SNUG-TIGHT IS REQUIRED WHERE BOLTS ARE NOT CARRYING SEISMIC FORCE
ACCORDING TO CSA-S16, TABLE 8.

10.   METRIC SIZE BOLTS AND PLATE PRODUCTS ARE ACCEPTABLE ON AN EQUAL SIZE -
EQUAL STRENGTH BASIS
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DETAILS

Kelowna, BC

MIGHTYRAIL

6' -0" SPAN OPTION

SCALE: 3" = 1'-0"S101.1

MIGHTYRAIL FLOOR MOUNT FRONT SECTION
CONCRETE ANCHOR OPTION4

SCALE: 3" = 1'-0"S101.1

MIGHTYRAIL FLOOR MOUNT SIDE SECTION
CONCRETE ANCHOR OPTION5

SCALE: 3" = 1'-0"S101.1

MIGHTYRAIL FLOOR MOUNT TOP SECTION
CONCRETE ANCHOR OPTION6

SCALE: 3" = 1'-0"S101.1

MIGHTYRAIL VERTICAL MOUNT SIDE SECTION
CONCRETE ANCHOR OPTION8

SCALE: 3" = 1'-0"S101.1

MIGHTYRAIL VERTICAL MOUNT TOP SECTION
CONCRETE ANCHOR OPTION9

SCALE: 3" = 1'-0"S101.1

MIGHTYRAIL VERTICAL MOUNT FRONT SECTION
CONCRETE ANCHOR OPTION7

(4) 3/8"⌀ x MIN. 2-1/2" EMBED. 
SST TITEN HD ANCHOR BOLTS 
EACH MOUNT OR EQUIVALENT EDGE OF CONCRETE

SCALE:S101.1

MIGHTYRAIL VERTICAL MOUNT 3D VIEW2
SCALE:S101.1

MIGHTYRAIL FLOOR MOUNT 3D VIEW1
SCALE:S101.1

MIGHTYRAIL RAILING PIECE 3D VIEW3

4-
3/

4"
3/

4"

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM

N.T.S.N.T.S.N.T.S.

Issues / Revisions

No
. Issued for Date

1 Issued for Review 2024-08-14
2 Issued for Review 2024-08-23
3 Issued for Review 2024-09-12
4 Issued for Review 2025-02-21

Loop Rail spec sheet

6' - 0" MAX.

TOP OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

1-1/2" x 3-1/2" 2.0E LVL GUARDRAIL POSTS

3'
 - 

6"
 M

A
X

.

6' - 0" MAX.

EDGE OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

1-1/2" x 3-1/2" 2.0E LVL 
GUARDRAIL POST

2-PLY 2x_ SPF#2 ON-FLAT 
BLOCKING + MIN. 1/2" THK. 
SHEATHING UNDERNEATH 
MIGHTYRAIL MOUNT
CONNECTION DESIGN FOR 
BLOCKING TO STRUCTURE 
BY OTHERS

(6) 3/8"⌀ x 4" LAG SCREWS 
EACH MOUNT

MIN. 3 1/4"

(6) 3/8"⌀ x 4" LAG SCREWS 
EACH MOUNT

MIN.
3 1/4"

M
IN

.
3/

4"

BACKING FOR 
VERTICAL MOUNT 

PER 4/S101

8"

6"

3/4" 1 7/8" 2 3/4" 1 7/8" 3/4"

1 3/4" 4 3/8" 1 3/4"

3/
4"

4 
1/

2"
3/

4"

TOP OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

1-1/2" x 3-1/2" 2.0E LVL GUARDRAIL POSTS

6' - 0" MAX.

3'
 - 

6"
 M

A
X

.

6' - 0" MAX.
EDGE OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

1-1/2" x 3-1/2" 2.0E LVL GUARDRAIL POSTS

(6) 3/8"⌀ x 4" LAG SCREWS 
EACH MOUNT

M
IN

.
3/

4"

ON-FLAT BLOCKING 
UNDER FLOOR MOUNT
PER 1/S101

M
IN

.
3/

4"

8"

3/
4"

6 
1/

2"
3/

4"

6"

3/4" 2 1/4" 2 1/4" 3/4"

MAX. RAILING PIECE 
INSTALLATION 
HEIGHT 3'-6" (1.0m) 

MAX. POST SPACING 
PER EXAMPLE PLANS 

AND ELEVATIONS

3 
1/

2"

1 1/2"1 1/2"20.00°

2x4 SPF#2 OR BETTER 
GUARDRAILS

1-1/2" x 3-1/2" 2.0E LVL 
GUARDRAIL POST

3 
1/

2"

1 1/2"
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MIGHTYRAIL

6' -0" SPAN OPTION

SCALE: 1" = 1'-0"S101.2

MIGHTYRAIL FLOOR MOUNT
EXAMPLE ELEVATION VIEW8

SCALE: 1" = 1'-0"S101.2

MIGHTYRAIL VERTICAL MOUNT
EXAMPLE PLAN VIEW11

SCALE: 3" = 1'-0"S101.2

MIGHTYRAIL VERTICAL MOUNT SIDE SECTION
LAG SCREW OPTION4

SCALE: 3" = 1'-0"S101.2

MIGHTYRAIL FLOOR MOUNT FRONT SECTION
LAG SCREW OPTION1

(6) 3/8"⌀ x 4" LAG SCREWS 
EACH MOUNT

2-PLY 2x_ SPF #2 BACKING + MIN. 1/2" THK. 
SHEATHING FOR VERTICAL MOUNT
CONNECTION DESIGN FOR BACKING TO 
STRUCTURE BY OTHERS

SCALE: 3" = 1'-0"S101.2

MIGHTYRAIL VERTICAL MOUNT FRONT SECTION
LAG SCREW OPTION3

SCALE: 1" = 1'-0"S101.2

MIGHTYRAIL VERTICAL MOUNT
EXAMPLE ELEVATION VIEW10

SCALE: 1" = 1'-0"S101.2

MIGHTYRAIL FLOOR MOUNT
EXAMPLE PLAN VIEW9

SCALE: 3" = 1'-0"S101.2

MIGHTYRAIL FLOOR MOUNT TOP SECTION
LAG SCREW OPTION2

SCALE: 3" = 1'-0"S101.2
MIGHTYRAIL RAILING PIECE FRONT SECTION5

SCALE: 3" = 1'-0"S101.2
MIGHTYRAIL RAILING PIECE SIDE SECTION6

SCALE: 3" = 1'-0"S101.2
MIGHTYRAIL RAILING PIECE TOP SECTION7

2x4 SPF#2 OR BETTER 
GUARDRAILS

1-1/2" x 3-1/2" 2.0E LVL 
GUARDRAIL POST

1 1/2" 1 1/2"20.00°
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6' - 0" MAX.

TOP OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

1-1/2" x 3-1/2" 2.0E LVL GUARDRAIL POSTS

3'
 - 

6"
 M

A
X

.

6' - 0" MAX.

EDGE OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

1-1/2" x 3-1/2" 2.0E LVL 
GUARDRAIL POST

2-PLY 2x_ SPF#2 ON-FLAT 
BLOCKING + MIN. 1/2" THK. 
SHEATHING UNDERNEATH 
MIGHTYRAIL MOUNT
CONNECTION DESIGN FOR 
BLOCKING TO STRUCTURE 
BY OTHERS

(6) 3/8"⌀ x 4" LAG SCREWS 
EACH MOUNT

MIN. 3 1/4"

(6) 3/8"⌀ x 4" LAG SCREWS 
EACH MOUNT

MIN.
3 1/4"

M
IN

.
3/

4"

BACKING FOR 
VERTICAL MOUNT 

PER 4/S101

8"

6"

3/4" 1 7/8" 2 3/4" 1 7/8" 3/4"

1 3/4" 4 3/8" 1 3/4"

3/
4"

4 
1/

2"
3/

4"

TOP OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

1-1/2" x 3-1/2" 2.0E LVL GUARDRAIL POSTS

6' - 0" MAX.

3'
 - 

6"
 M

A
X

.

6' - 0" MAX.
EDGE OF STRUCTURE

2x4 SPF#2 TOP RAIL AND MIDRAIL

1-1/2" x 3-1/2" 2.0E LVL GUARDRAIL POSTS

(6) 3/8"⌀ x 4" LAG SCREWS 
EACH MOUNT

M
IN

.
3/

4"

ON-FLAT BLOCKING 
UNDER FLOOR MOUNT
PER 1/S101

M
IN

.
3/

4"

8"

3/
4"

6 
1/

2"
3/

4"

6"

3/4" 2 1/4" 2 1/4" 3/4"

MAX. RAILING PIECE 
INSTALLATION 
HEIGHT 3'-6" (1.0m) 

MAX. POST SPACING 
PER EXAMPLE PLANS 

AND ELEVATIONS

3 
1/

2"

1 1/2"1 1/2"20.00°

2x4 SPF#2 OR BETTER 
GUARDRAILS

1-1/2" x 3-1/2" 2.0E LVL 
GUARDRAIL POST

3 
1/

2"

1 1/2"
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MIGHTYRAIL

6' -0" SPAN OPTION

SCALE: 1" = 1'-0"S101.2

MIGHTYRAIL FLOOR MOUNT
EXAMPLE ELEVATION VIEW8

SCALE: 1" = 1'-0"S101.2

MIGHTYRAIL VERTICAL MOUNT
EXAMPLE PLAN VIEW11

SCALE: 3" = 1'-0"S101.2

MIGHTYRAIL VERTICAL MOUNT SIDE SECTION
LAG SCREW OPTION4

SCALE: 3" = 1'-0"S101.2

MIGHTYRAIL FLOOR MOUNT FRONT SECTION
LAG SCREW OPTION1

(6) 3/8"⌀ x 4" LAG SCREWS 
EACH MOUNT

2-PLY 2x_ SPF #2 BACKING + MIN. 1/2" THK. 
SHEATHING FOR VERTICAL MOUNT
CONNECTION DESIGN FOR BACKING TO 
STRUCTURE BY OTHERS

SCALE: 3" = 1'-0"S101.2

MIGHTYRAIL VERTICAL MOUNT FRONT SECTION
LAG SCREW OPTION3

SCALE: 1" = 1'-0"S101.2

MIGHTYRAIL VERTICAL MOUNT
EXAMPLE ELEVATION VIEW10

SCALE: 1" = 1'-0"S101.2

MIGHTYRAIL FLOOR MOUNT
EXAMPLE PLAN VIEW9

SCALE: 3" = 1'-0"S101.2

MIGHTYRAIL FLOOR MOUNT TOP SECTION
LAG SCREW OPTION2

SCALE: 3" = 1'-0"S101.2
MIGHTYRAIL RAILING PIECE FRONT SECTION5

SCALE: 3" = 1'-0"S101.2
MIGHTYRAIL RAILING PIECE SIDE SECTION6

SCALE: 3" = 1'-0"S101.2
MIGHTYRAIL RAILING PIECE TOP SECTION7

2x4 SPF#2 OR BETTER 
GUARDRAILS

1-1/2" x 3-1/2" 2.0E LVL 
GUARDRAIL POST

1 1/2" 1 1/2"20.00°
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STRUCTURAL NOTES (WORKSAFE BC OHS REGULATION)
GENERAL
1.     THE NOTES AND SPECIFICATIONS GIVEN ON THE STRUCTURAL DRAWINGS ARE TO BE

READ IN CONJUNCTION WITH THESE NOTES. THEY ARE NEITHER COMPLETE NOR DO
THEY REPLACE THE CONTRACT SPECIFICATIONS

2.     THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE DRAWINGS AND
SPECIFICATIONS OF ALL OTHER CONSULTANTS. ANY DISCREPANCIES NOTED SHALL BE
REPORTED IMMEDIATELY FOR CLARIFICATION

DRILL-IN (POST-INSTALLED) ANCHORS
1.     UNLESS AN APPROVED ALTERNATE IS PERMITTED BY ROV CONSULTING, USE "HILTI"

PRODUCTS. ONLY USE EPOXY BRAND NAME AND SERIES SPECIFIED ON DRAWINGS. THE
SPECIFIED PRODUCTS ARE SPECIFICALLY REQUIRED TO MEET THE STRUCTURAL
CALCULATIONS OF THE PLAN. BEFORE SUBSTITUTING ANOTHER BRAND, CONFIRM LOAD
CAPACITY BASED ON RELIABLE PUBLISHED TESTING DATA OR CALCULATIONS. ROV
CONSULTING INC. MUST EVALUATE AND GIVE WRITTEN APPROVAL FOR SUBSTITUTION
PRIOR TO INSTALLATION

2.     INJECTION OF ADHESIVE SHALL BE PERFORMED IN ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS ACCOMPANYING PRODUCT TO PRODUCE AN AIR-VOID
FREE INJECTION CLEAR OF DIRT AND DEBRIS. USE HILTI PROFI KIT FOR PROPER HOLE
PREPARATION

3.     DRILLING SHALL BE PERFORMED FOLLOWING SAFE-SET PROCEDURES OR WITH A
ROTARY HAMMER DRILL AND CARBIDE TIPPED DRILL BIT IN ACCORDANCE WITH
INSTRUCTIONS ACCOMPANYING ADHESIVE CARTRIDGES. ALTERNATE DRILLING
METHODS, SUCH AS DIAMOND CORING, MUST BE APPROVED BY ROV CONSULTING INC.
WHEN HOLES ARE DRILLED INTO ARCHAIC OR HOLLOW BASE MATERIALS, THE DRILL
SHOULD BE SET TO "ROTATION-ONLY" MODE

4.     NO REBAR IS ALLOWED TO BE CUT DURING THE INSTALLATION OF ANCHORS. IT IS THE
RESPONSIBILITY OF THE CONTRACTOR TO ENSURE REBAR IS LOCATED TO AVOID
ANCHORS THAT HAVE LIMITED FLEXIBILITY IN BEING REPOSITIONED

5.     USE HY-200 SYSTEM FOR FASTENING INTO CONCRETE. ALTHOUGH HAS RODS ARE
STANDARD, TZ RODS ARE PREFERRED DUE TO THEIR EFFICIENT INSTALLATION WITH
REDUCED DRILLING AND EASIER HOLE PREPARATION REQUIREMENTS

6.     SPECIAL CONDITIONS SUCH AS WATER SATURATED CONCRETE, WATER-FILLED HOLES,
UNDERWATER AND OVERHEAD INSTALLATIONS MUST BE APPROVED BY ROV
CONSULTING INC.

7.     ANCHORAGE TO CONCRETE

7.1. ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:
HILTI HIT-HY 200 SAFE SET SYSTEM WITH THE HILTI HIT-Z ROD PER ICC ESR-3187

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH HAS-E THREADED ROD PER ICC ESR-3187

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
WITH HAS-E THREADED ROD PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
HAS-E THREADED ROD PER ICC ESR-3814 FOR DIAMOND CORED HOLES

7.2. MEDIUM DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI KWIK HUS EZ AND KWIK HUS EZ-I SCREW ANCHORS SAFE SET SYSTEM WITH
HOLLOW DRILL BIT AND VACUUM SYSTEM PER ICC ESR-3027

· HILTI KWIK BOLT-TZ EXPANSION ANCHORS SAFE SET SYSTEM WITH HOLLOW DRILL
BIT AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE PER ICC ESR-1917

· HILTI KWIK BOLT 3 EXPANSION ANCHOR SAFE SET SYSTEM WITH HOLLOW DRILL BIT
AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE (UNCRACKED
CONCRETE ONLY) PER ICC ESR-2302

7.3. HEAVY DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HDA UNDERCUT ANCHORS PER ICC ESR 1546

· HILTI HSL-3 EXPANSION ANCHORS PER ICC ESR 1545

8.     REBAR DOWELING INTO CONCRETE

8.1.       ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3187

· HILTI HIT-HY 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814 IN DIAMOND CORED HOLES

9.     ANCHORAGE TO SOLID GROUTED MASONRY

9.1. ADHESIVE ANCHORS USE:

· HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143

· STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED ROD
OR CONTINUOUSLY DEFORMED STEEL REBAR

9.2.  MECHANICAL ANCHORS USE:

· HILTI KWIK BOLT-3 EXPANSION ANCHORS WITH SI-AT-A22 WITH ADAPTIVE TORQUE
PER ICC ESR 1385

10.   ANCHORAGE TO HOLLOW / MULTI-WYTHE MASONRY

10.1.     ADHESIVE ANCHORS USE:

10.1.1.       HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143.

10.1.2.       STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED
ROD OR CONTINUOUSLY DEFORMED STEEL REBAR

10.1.3.       THE APPROPRIATE SIZE SCREEN TUBE SHALL BE USED PER ADHESIVE
MANUFACTURER'S RECOMMENDATION

11.   ANCHOR CAPACITY USED IN DESIGN SHALL BE BASED ON THE TECHNICAL DATA
PUBLISHED BY HILTI OR SUCH OTHER METHOD AS APPROVED BY THE STRUCTURAL
ENGINEER OF RECORD. SUBSTITUTION REQUESTS FOR ALTERNATE PRODUCTS MUST
BE APPROVED IN WRITING BY THE STRUCTURAL ENGINEER OF RECORD PRIOR TO USE.
CONTRACTOR SHALL PROVIDE CALCULATIONS DEMONSTRATING THAT THE
SUBSTITUTED PRODUCT IS CAPABLE OF ACHIEVING THE PERFORMANCE VALUES OF
THE SPECIFIED PRODUCT. SUBSTITUTIONS WILL BE EVALUATED BY THEIR HAVING AN
ICC ESR SHOWING COMPLIANCE WITH THE RELEVANT BUILDING CODE FOR SEISMIC
USES, LOAD RESISTANCE, INSTALLATION CATEGORY, AND AVAILABILITY OF
COMPREHENSIVE INSTALLATION INSTRUCTIONS. ADHESIVE ANCHOR EVALUATION WILL
ALSO CONSIDER CREEP, IN-SERVICE TEMPERATURE AND INSTALLATION TEMPERATURE

12.   INSTALL ANCHORS PER THE MANUFACTURER INSTRUCTIONS, AS INCLUDED IN THE
ANCHOR PACKAGING

13.   OVERHEAD ADHESIVE ANCHORS MUST BE INSTALLED USING THE HILTI PROFI SYSTEM

14.   THE CONTRACTOR SHALL ARRANGE AN ANCHOR MANUFACTURER'S REPRESENTATIVE
TO PROVIDE ONSITE INSTALLATION TRAINING FOR ALL OF THEIR ANCHORING
PRODUCTS SPECIFIED.  THE STRUCTURAL ENGINEER OF RECORD MUST RECEIVE
DOCUMENTED CONFIRMATION THAT ALL OF THE CONTRACTOR'S PERSONNEL WHO
INSTALL ANCHORS ARE TRAINED PRIOR TO THE COMMENCEMENT OF INSTALLING
ANCHORS.

15.   ANCHOR CAPACITY IS DEPENDANT UPON SPACING BETWEEN ADJACENT ANCHORS AND
PROXIMITY OF ANCHORS TO EDGE OF CONCRETE.  INSTALL ANCHORS IN ACCORDANCE
WITH SPACING AND EDGE CLEARANCES INDICATED ON THE DRAWINGS.

16.   EXISTING REINFORCING BARS IN THE CONCRETE STRUCTURE MAY CONFLICT WITH
SPECIFIC ANCHOR LOCATIONS.  UNLESS NOTED ON THE DRAWINGS THAT THE BARS
CAN BE CUT, THE CONTRACTOR SHALL REVIEW THE EXISTING STRUCTURAL DRAWINGS
AND SHALL UNDERTAKE TO LOCATE THE POSITION OF THE REINFORCING BARS AT THE
LOCATIONS OF THE CONCRETE ANCHORS, BY HILTI FERROSCAN, GPR, X-RAY, CHIPPING
OR OTHER MEANS

17. HILTI CONTACT INFORMATION:

   PH:                    1-800-363-4458
   FAX:                  1-800-363-4459

WOOD CONNECTIONS
1.     ALL BOLTS AND ANCHOR BOLTS SHALL CONFORM TO ASTM A307

2.     ALL BOLTS AND NUTS MUST BE FITTED WITH CUT STEEL WASHERS

3.     ALL STEEL PLATE USED IN CONNECTION DETAILS SHALL BE GRADE 300W

4.     ALL NAILING SHALL BE WITH COMMON WIRE NAILS TO CSA B111. IF PNEUMATIC NAILS
ARE INTENDED AS SUBSTITUTION,  SUBMIT INFORMATION TO ROV CONSULTING FOR
REVIEW AND APPROVAL PRIOR TO USE

5.     BOLT HOLES SHALL NOT BE MORE THAN 1
16" LARGER THAN THE BOLT DIAMETER

6.     BOLTS IN WOOD SHALL NOT BE LESS THAN 7 DIAMETERS FROM THE END AND 4
DIAMETERS FROM THE EDGE

7.     LAG SCREWS SHALL BE PRE-DRILLED WITH A BIT SIZE OF 65% OF THE SHANK DIAMETER
FOR THE THREADED PORTION. LEAD HOLES SHALL BE THE SAME LENGTH AS THE
UNTHREADED PORTION AND THE SAME DIAMETER AS THE SHANK. SCREW ALL LAGS
INTO PLACE. CUT WASHERS SHALL BE PROVIDED UNDER HEADS WHICH BEAR ON WOOD

8.     NO CHECKS OR SPLITS ALLOWED AT AREAS TO BE BOLTED OR LAGGED

9.     ALL EXPOSED BOLTS AND WASHERS SHALL BE GALVANIZED, OR PER THE ARCHITECT

10.   ALL FRAMING CONNECTION HARDWARE INCLUDING HOLD-DOWN CONNECTORS, JOIST /
BEAM HANGERS, STRAPS, ANGLES, ETC. SHALL BE "SIMPSON STRONG TIE" OR
APPROVED EQUAL

11.   NAILS SHALL BE PLACED NOT LESS THAN 3
8" FROM THE PANEL EDGE AND SHALL NOT BE

OVER-DRIVEN MORE THAN 15% OF THE PANEL THICKNESS

ABBREVIATIONS
A.B. ANCHOR BOLT
ABV. ABOVE
A.F. ALTERNATING FACE
ALT. ALTERNATING
ADD'L. ADDITIONAL
BBO BEAM BY OTHERS
BCC BOTTOM CHORD CONNECTION
BCE BOTTOM CHORD EXTENSION
B.L.L. BOTTOM LOWER LAYER
B.U.L. BOTTOM UPPER LAYER
B/U BUILT UP
CANT. CANTILEVER
c/c CENTRE-TO-CENTRE
CONT. CONTINUOUS

C.J. CONTROL JOINT
CL. CLEARANCE
CLR CLEARANCE

CENTRELINE
C/L CENTRELINE
c/w COMPLETE WITH
D&E DRILL & EPOXY
DL DEAD LOAD
Do DITTO

END GRAIN BEARING
E.F. EACH FACE
EMB. EMBED
e/e EACH END
e/w EACH WAY
F.F. FAR FACE
F.M. FACE MOUNT (HANGER)
F.S. FAR SIDE

G.T. GIRDER TRUSS
HD HOLD DOWN
H1E HOOK ONE END
H2E HOOK TWO ENDS
k KIP (1000 LBS)
KB KWIK BOLT (HILTI)
LL LIVE LOAD
N.F. NEAR FACE
N.S. NEAR SIDE
o/c ON CENTER
OWSJ OPEN WEB STEEL JOIST
PL PLATE
r/w REINFORCED WITH
SCL STRUCTURAL COMPOSITE LUMBER
SDL SADDLE
SST SIMPSON STRONG TIE
T.B.C. TO BE CONFIRMED
T.B.D. TO BE DETERMINED
TCX TOP CHORD EXTENSION
TJ TIE JOIST
T.L.L. TOP LOWER LAYER
T.U.L. TOP UPPER LAYER
T.M. TOP MOUNT (HANGER)
t/o TOP OF
T/S TOP OF SLAB
TYP. TYPICAL
u/s UNDER SIDE
w/ WITH

WITHOUT
U.N.O. UNLESS NOTED OTHERWISE
Δ ALLOWABLE DEFLECTION

EGB

w/o

℄

C.I.P. CAST-IN-PLACE (CONCRETE)

GL GRID LINE

3.     GUARDRAIL LOADS HAVE BEEN CALCULATED IN ACCORDANCE WITH THE PROVISIONS IN
SECTION 4.58 OF THE WORKSAFE BC OHS REGULATION

4.     GUARDRAIL LOADS:

HORIZONTAL OR VERTICAL CONCENTRATED LIVE LOAD

VERTICAL DOWNWARD DISTRIBUTED LIVE LOAD

125 LBS (550 N)

100 LB/FT (1.5 kN/m)

        THESE LOADS NEED NOT BE CONSIDERED TO ACT SIMULTANEOUSLY

WOOD FRAMING
1.     ALL DIMENSIONAL LUMBER TO BE #2 SPF OR BETTER. WALL STUDS MUST BE #2 SPF OR

BETTER AND SHALL CONFORM TO CAN/CSA-0141

2.     ALL TIMBER WORK SHALL CONFORM TO THE REQUIREMENTS OF CAN/CSA-086

3.     ALL FRAMING, BRIDGING, BLOCKING, NAILING, ETC. SHALL CONFORM TO THE BUILDING
CODE, SECTION 9.23

4.     ALL BEAM SPLICES ARE TO OCCUR AT SUPPORTS, UNLESS NOTED OTHERWISE

2.     SCL (STRUCTURAL COMPOSITE LUMBER) - STRESS GRADES:

E (psi) fb(psi) fv (psi) fcp(psi)

PARALLEL STRAND
LUMBER (PSL) - BEAMS

2.2x10 6 5360 540 1365

PARALLEL STRAND
LUMBER (PSL) - COLUMNS

1.8x10 6 4435 355 775

LAMINATED VENEER
LUMBER (LVL) - BEAMS

2.0x10 6 4805 530 1365

ENGINEERED WOOD MEMBERS
1.     GLUE LAMINATED MEMBERS SHALL BE FABRICATED BY A PLANT CONFORMING TO CSA

0177-M89 ( R2003) "QUALIFICATION CODE FOR MANUFACTURERS OF GLUE LAMINATED
TIMBER"

        GLULAM BEAM STRESS GRADES:

        SIMPLE SPAN - 24f-E

        CONTINUOUS SPAN OR CANTILEVER - 24f-EX

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

        COLUMN GRADES

        ALL - 16c-E

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

3.     GENERAL CONTRACTOR TO SUBMIT ALL PERTINENT DRAWINGS AND DESIGN
INFORMATION TO MANUFACTURER, INCLUDING ANY PERTINENT MECHANICAL AND
ELECTRICAL EQUIPMENT THAT WOULD AFFECT BEAM DESIGN

4.     MANUFACTURER / CONTRACTOR TO SUBMIT SHOP DRAWINGS TO DESIGN AUTHORITY,
STRUCTURAL ENGINEER FOR APPROVAL PRIOR TO MANUFACTURER

5.     WEATHER PROTECTION REQUIRED FOR ALL MEMBERS DURING CONSTRUCTION AND
SCL MATERIALS REQUIRE WEATHER PROTECTION FOR THE SERVICE LIFE OF THE
BUILDING, AS PER THE ARCHITECTURAL PLANS

5.     DESIGN OF BACKUP STRUCTURE TO RESIST THE REACTIONS APPLIED BY THE GUARDRAIL
MOUNTING BRACKETS BY OTHERS

STRUCTURAL ALUMINUM
1.     ALL ALUMINUM TO BE 6061-T6

2. FABRICATION PRACTICES SHALL FOLLOW THOSE FOR STEEL AS IN CSA S16,
EXCEPT AS MODIFIED BY CSA S157

3. GAS OR FLAME CUTTING SHALL NOT BE USED

4. IF RE-ENTRANT CUTS ARE USED, THEY SHALL BE FILLETED BY DRILLING PRIOR TO
CUTTING

5. WELDING SHALL BE WITH AN INERT GAS SHIELDED ARC PROCESS SUCH AS
TUNGSTEN INERT GAS (TIG), METAL INERT GAS (MIG), OR PLASMA ARC CONFORMING
TO THE REQUIREMENTS OF CSA W59.2

6. WELDING OPERATORS AND PROCEDURES SHALL BE QUALIFIED ACCORDING TO
CSA W47.2

7. ALL WELDS TO BE 1/4", U.N.O.

8. ALL BOLTS TO BE A325 STAINLESS STEEL

STRUCTURAL STEEL
1.     FABRICATION, ERECTION, STRUCTURAL DESIGN AND DETAILING OF ALL STRUCTURAL

STEEL AND CONNECTORS SHALL BE IN ACCORDANCE WITH CSA-S16. STEEL DECKING
AND METAL STUDS SHALL BE DESIGNED, FABRICATED AND INSTALLED IN ACCORDANCE
WITH CSA-S16 AND SPECIFICATIONS OF THE MANUFACTURER. SHOP DRAWINGS FOR
THE CONNECTIONS SHALL BE SEALED BY A QUALIFIED PROFESSIONAL ENGINEER
REGISTERED IN THE PROVINCE OF BRITISH COLUMBIA

2.     WELDING SHALL CONFORM TO CSA W59 AND SHALL BE PERFORMED BY CSA
CERTIFIED WELDERS. FABRICATION SHOPS SHALL BE APPROVED BY THE CANADIAN
WELDING BUREAU TO CSA W47.1. FABRICATION SHOP TO HAVE MINIMUM DIVISION 2
CERTIFICATION. CERTIFICATES SHALL BE SUPPLIED TO THE ROV CONSULTING

3.     STRUCTURAL STEEL SHALL MEET CSA G40.20 FOR GENERAL REQUIREMENTS
AND CSA G40.21 FOR QUALITY

4.     GRADES OF MATERIAL (UNLESS OTHERWISE NOTED)

        HSS, W SHAPES                                                      350W CLASS (C)
OTHER STRUCTURAL STEEL & MISC. METALS     300W
BOLTS, NUTS AND WASHERS                                 ASTM A325
ANCHOR BOLTS                                                       ASTM A307

5.     ALL CONNECTIONS SHALL BE SHOP WELDED AND FIELD BOLTED UNLESS OTHERWISE
APPROVED. CONNECTION SHALL BE DESIGNED FROM FACE OF THE BEAM TO COLUMNS
WITHOUT APPLYING ROTATIONAL LOADS TO COLUMN

6.     ALL STRUCTURAL STEEL CONNECTIONS SHALL, UNLESS OTHERWISE NOTED, BE
DESIGNED BY THE FABRICATOR. ALL FILLET WELDS SHALL BE MINIMUM 1

4" (6 mm) U.N.O.
ALL BOLTS SHALL BE MINIMUM 3

4"Ø A325 (ASSUMED THREADS INTERCEPTED). USE A
MINIMUM OF 2 BOLTS PER CONNECTION. DESIGN CONNECTIONS FOR THE GREATER OF
THE FACTORED FORCES SHOWN ON THE DRAWINGS OR THE FACTORED END SHEAR OF
60% OF TOTAL BEAM CAPACITY

7.     FILLET TO BE INSPECTED BY CSA W178.2 GUIDELINES. FULL PENETRATION WELD TO BE
TESTED BY A THIRD PARTY TESTING AGENCY CSA W59. RESULTS TO BE SUBMITTED
TO ROV FOR REVIEW

8.     PRETENSIONING IS REQUIRED FOR ALL CONNECTION BOLTS SUSCEPTIBLE TO SEISMIC
FORCE.

9.     SNUG-TIGHT IS REQUIRED WHERE BOLTS ARE NOT CARRYING SEISMIC FORCE
ACCORDING TO CSA-S16, TABLE 8.

10.   METRIC SIZE BOLTS AND PLATE PRODUCTS ARE ACCEPTABLE ON AN EQUAL SIZE -
EQUAL STRENGTH BASIS
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STRUCTURAL NOTES (WORKSAFE BC OHS REGULATION)
GENERAL
1.     THE NOTES AND SPECIFICATIONS GIVEN ON THE STRUCTURAL DRAWINGS ARE TO BE

READ IN CONJUNCTION WITH THESE NOTES. THEY ARE NEITHER COMPLETE NOR DO
THEY REPLACE THE CONTRACT SPECIFICATIONS

2.     THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE DRAWINGS AND
SPECIFICATIONS OF ALL OTHER CONSULTANTS. ANY DISCREPANCIES NOTED SHALL BE
REPORTED IMMEDIATELY FOR CLARIFICATION

DRILL-IN (POST-INSTALLED) ANCHORS
1.     UNLESS AN APPROVED ALTERNATE IS PERMITTED BY ROV CONSULTING, USE "HILTI"

PRODUCTS. ONLY USE EPOXY BRAND NAME AND SERIES SPECIFIED ON DRAWINGS. THE
SPECIFIED PRODUCTS ARE SPECIFICALLY REQUIRED TO MEET THE STRUCTURAL
CALCULATIONS OF THE PLAN. BEFORE SUBSTITUTING ANOTHER BRAND, CONFIRM LOAD
CAPACITY BASED ON RELIABLE PUBLISHED TESTING DATA OR CALCULATIONS. ROV
CONSULTING INC. MUST EVALUATE AND GIVE WRITTEN APPROVAL FOR SUBSTITUTION
PRIOR TO INSTALLATION

2.     INJECTION OF ADHESIVE SHALL BE PERFORMED IN ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS ACCOMPANYING PRODUCT TO PRODUCE AN AIR-VOID
FREE INJECTION CLEAR OF DIRT AND DEBRIS. USE HILTI PROFI KIT FOR PROPER HOLE
PREPARATION

3.     DRILLING SHALL BE PERFORMED FOLLOWING SAFE-SET PROCEDURES OR WITH A
ROTARY HAMMER DRILL AND CARBIDE TIPPED DRILL BIT IN ACCORDANCE WITH
INSTRUCTIONS ACCOMPANYING ADHESIVE CARTRIDGES. ALTERNATE DRILLING
METHODS, SUCH AS DIAMOND CORING, MUST BE APPROVED BY ROV CONSULTING INC.
WHEN HOLES ARE DRILLED INTO ARCHAIC OR HOLLOW BASE MATERIALS, THE DRILL
SHOULD BE SET TO "ROTATION-ONLY" MODE

4.     NO REBAR IS ALLOWED TO BE CUT DURING THE INSTALLATION OF ANCHORS. IT IS THE
RESPONSIBILITY OF THE CONTRACTOR TO ENSURE REBAR IS LOCATED TO AVOID
ANCHORS THAT HAVE LIMITED FLEXIBILITY IN BEING REPOSITIONED

5.     USE HY-200 SYSTEM FOR FASTENING INTO CONCRETE. ALTHOUGH HAS RODS ARE
STANDARD, TZ RODS ARE PREFERRED DUE TO THEIR EFFICIENT INSTALLATION WITH
REDUCED DRILLING AND EASIER HOLE PREPARATION REQUIREMENTS

6.     SPECIAL CONDITIONS SUCH AS WATER SATURATED CONCRETE, WATER-FILLED HOLES,
UNDERWATER AND OVERHEAD INSTALLATIONS MUST BE APPROVED BY ROV
CONSULTING INC.

7.     ANCHORAGE TO CONCRETE

7.1. ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:
HILTI HIT-HY 200 SAFE SET SYSTEM WITH THE HILTI HIT-Z ROD PER ICC ESR-3187

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH HAS-E THREADED ROD PER ICC ESR-3187

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
WITH HAS-E THREADED ROD PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
HAS-E THREADED ROD PER ICC ESR-3814 FOR DIAMOND CORED HOLES

7.2. MEDIUM DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI KWIK HUS EZ AND KWIK HUS EZ-I SCREW ANCHORS SAFE SET SYSTEM WITH
HOLLOW DRILL BIT AND VACUUM SYSTEM PER ICC ESR-3027

· HILTI KWIK BOLT-TZ EXPANSION ANCHORS SAFE SET SYSTEM WITH HOLLOW DRILL
BIT AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE PER ICC ESR-1917

· HILTI KWIK BOLT 3 EXPANSION ANCHOR SAFE SET SYSTEM WITH HOLLOW DRILL BIT
AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE (UNCRACKED
CONCRETE ONLY) PER ICC ESR-2302

7.3. HEAVY DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HDA UNDERCUT ANCHORS PER ICC ESR 1546

· HILTI HSL-3 EXPANSION ANCHORS PER ICC ESR 1545

8.     REBAR DOWELING INTO CONCRETE

8.1.       ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3187

· HILTI HIT-HY 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814 IN DIAMOND CORED HOLES

9.     ANCHORAGE TO SOLID GROUTED MASONRY

9.1. ADHESIVE ANCHORS USE:

· HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143

· STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED ROD
OR CONTINUOUSLY DEFORMED STEEL REBAR

9.2.  MECHANICAL ANCHORS USE:

· HILTI KWIK BOLT-3 EXPANSION ANCHORS WITH SI-AT-A22 WITH ADAPTIVE TORQUE
PER ICC ESR 1385

10.   ANCHORAGE TO HOLLOW / MULTI-WYTHE MASONRY

10.1.     ADHESIVE ANCHORS USE:

10.1.1.       HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143.

10.1.2.       STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED
ROD OR CONTINUOUSLY DEFORMED STEEL REBAR

10.1.3.       THE APPROPRIATE SIZE SCREEN TUBE SHALL BE USED PER ADHESIVE
MANUFACTURER'S RECOMMENDATION

11.   ANCHOR CAPACITY USED IN DESIGN SHALL BE BASED ON THE TECHNICAL DATA
PUBLISHED BY HILTI OR SUCH OTHER METHOD AS APPROVED BY THE STRUCTURAL
ENGINEER OF RECORD. SUBSTITUTION REQUESTS FOR ALTERNATE PRODUCTS MUST
BE APPROVED IN WRITING BY THE STRUCTURAL ENGINEER OF RECORD PRIOR TO USE.
CONTRACTOR SHALL PROVIDE CALCULATIONS DEMONSTRATING THAT THE
SUBSTITUTED PRODUCT IS CAPABLE OF ACHIEVING THE PERFORMANCE VALUES OF
THE SPECIFIED PRODUCT. SUBSTITUTIONS WILL BE EVALUATED BY THEIR HAVING AN
ICC ESR SHOWING COMPLIANCE WITH THE RELEVANT BUILDING CODE FOR SEISMIC
USES, LOAD RESISTANCE, INSTALLATION CATEGORY, AND AVAILABILITY OF
COMPREHENSIVE INSTALLATION INSTRUCTIONS. ADHESIVE ANCHOR EVALUATION WILL
ALSO CONSIDER CREEP, IN-SERVICE TEMPERATURE AND INSTALLATION TEMPERATURE

12.   INSTALL ANCHORS PER THE MANUFACTURER INSTRUCTIONS, AS INCLUDED IN THE
ANCHOR PACKAGING

13.   OVERHEAD ADHESIVE ANCHORS MUST BE INSTALLED USING THE HILTI PROFI SYSTEM

14.   THE CONTRACTOR SHALL ARRANGE AN ANCHOR MANUFACTURER'S REPRESENTATIVE
TO PROVIDE ONSITE INSTALLATION TRAINING FOR ALL OF THEIR ANCHORING
PRODUCTS SPECIFIED.  THE STRUCTURAL ENGINEER OF RECORD MUST RECEIVE
DOCUMENTED CONFIRMATION THAT ALL OF THE CONTRACTOR'S PERSONNEL WHO
INSTALL ANCHORS ARE TRAINED PRIOR TO THE COMMENCEMENT OF INSTALLING
ANCHORS.

15.   ANCHOR CAPACITY IS DEPENDANT UPON SPACING BETWEEN ADJACENT ANCHORS AND
PROXIMITY OF ANCHORS TO EDGE OF CONCRETE.  INSTALL ANCHORS IN ACCORDANCE
WITH SPACING AND EDGE CLEARANCES INDICATED ON THE DRAWINGS.

16.   EXISTING REINFORCING BARS IN THE CONCRETE STRUCTURE MAY CONFLICT WITH
SPECIFIC ANCHOR LOCATIONS.  UNLESS NOTED ON THE DRAWINGS THAT THE BARS
CAN BE CUT, THE CONTRACTOR SHALL REVIEW THE EXISTING STRUCTURAL DRAWINGS
AND SHALL UNDERTAKE TO LOCATE THE POSITION OF THE REINFORCING BARS AT THE
LOCATIONS OF THE CONCRETE ANCHORS, BY HILTI FERROSCAN, GPR, X-RAY, CHIPPING
OR OTHER MEANS

17. HILTI CONTACT INFORMATION:

   PH:                    1-800-363-4458
   FAX:                  1-800-363-4459

WOOD CONNECTIONS
1.     ALL BOLTS AND ANCHOR BOLTS SHALL CONFORM TO ASTM A307

2.     ALL BOLTS AND NUTS MUST BE FITTED WITH CUT STEEL WASHERS

3.     ALL STEEL PLATE USED IN CONNECTION DETAILS SHALL BE GRADE 300W

4.     ALL NAILING SHALL BE WITH COMMON WIRE NAILS TO CSA B111. IF PNEUMATIC NAILS
ARE INTENDED AS SUBSTITUTION,  SUBMIT INFORMATION TO ROV CONSULTING FOR
REVIEW AND APPROVAL PRIOR TO USE

5.     BOLT HOLES SHALL NOT BE MORE THAN 1
16" LARGER THAN THE BOLT DIAMETER

6.     BOLTS IN WOOD SHALL NOT BE LESS THAN 7 DIAMETERS FROM THE END AND 4
DIAMETERS FROM THE EDGE

7.     LAG SCREWS SHALL BE PRE-DRILLED WITH A BIT SIZE OF 65% OF THE SHANK DIAMETER
FOR THE THREADED PORTION. LEAD HOLES SHALL BE THE SAME LENGTH AS THE
UNTHREADED PORTION AND THE SAME DIAMETER AS THE SHANK. SCREW ALL LAGS
INTO PLACE. CUT WASHERS SHALL BE PROVIDED UNDER HEADS WHICH BEAR ON WOOD

8.     NO CHECKS OR SPLITS ALLOWED AT AREAS TO BE BOLTED OR LAGGED

9.     ALL EXPOSED BOLTS AND WASHERS SHALL BE GALVANIZED, OR PER THE ARCHITECT

10.   ALL FRAMING CONNECTION HARDWARE INCLUDING HOLD-DOWN CONNECTORS, JOIST /
BEAM HANGERS, STRAPS, ANGLES, ETC. SHALL BE "SIMPSON STRONG TIE" OR
APPROVED EQUAL

11.   NAILS SHALL BE PLACED NOT LESS THAN 3
8" FROM THE PANEL EDGE AND SHALL NOT BE

OVER-DRIVEN MORE THAN 15% OF THE PANEL THICKNESS

ABBREVIATIONS
A.B. ANCHOR BOLT
ABV. ABOVE
A.F. ALTERNATING FACE
ALT. ALTERNATING
ADD'L. ADDITIONAL
BBO BEAM BY OTHERS
BCC BOTTOM CHORD CONNECTION
BCE BOTTOM CHORD EXTENSION
B.L.L. BOTTOM LOWER LAYER
B.U.L. BOTTOM UPPER LAYER
B/U BUILT UP
CANT. CANTILEVER
c/c CENTRE-TO-CENTRE
CONT. CONTINUOUS

C.J. CONTROL JOINT
CL. CLEARANCE
CLR CLEARANCE

CENTRELINE
C/L CENTRELINE
c/w COMPLETE WITH
D&E DRILL & EPOXY
DL DEAD LOAD
Do DITTO

END GRAIN BEARING
E.F. EACH FACE
EMB. EMBED
e/e EACH END
e/w EACH WAY
F.F. FAR FACE
F.M. FACE MOUNT (HANGER)
F.S. FAR SIDE

G.T. GIRDER TRUSS
HD HOLD DOWN
H1E HOOK ONE END
H2E HOOK TWO ENDS
k KIP (1000 LBS)
KB KWIK BOLT (HILTI)
LL LIVE LOAD
N.F. NEAR FACE
N.S. NEAR SIDE
o/c ON CENTER
OWSJ OPEN WEB STEEL JOIST
PL PLATE
r/w REINFORCED WITH
SCL STRUCTURAL COMPOSITE LUMBER
SDL SADDLE
SST SIMPSON STRONG TIE
T.B.C. TO BE CONFIRMED
T.B.D. TO BE DETERMINED
TCX TOP CHORD EXTENSION
TJ TIE JOIST
T.L.L. TOP LOWER LAYER
T.U.L. TOP UPPER LAYER
T.M. TOP MOUNT (HANGER)
t/o TOP OF
T/S TOP OF SLAB
TYP. TYPICAL
u/s UNDER SIDE
w/ WITH

WITHOUT
U.N.O. UNLESS NOTED OTHERWISE
Δ ALLOWABLE DEFLECTION

EGB

w/o

℄

C.I.P. CAST-IN-PLACE (CONCRETE)

GL GRID LINE

3.     GUARDRAIL LOADS HAVE BEEN CALCULATED IN ACCORDANCE WITH THE PROVISIONS IN
SECTION 4.58 OF THE WORKSAFE BC OHS REGULATION

4.     GUARDRAIL LOADS:

HORIZONTAL OR VERTICAL CONCENTRATED LIVE LOAD

VERTICAL DOWNWARD DISTRIBUTED LIVE LOAD

125 LBS (550 N)

100 LB/FT (1.5 kN/m)

        THESE LOADS NEED NOT BE CONSIDERED TO ACT SIMULTANEOUSLY

WOOD FRAMING
1.     ALL DIMENSIONAL LUMBER TO BE #2 SPF OR BETTER. WALL STUDS MUST BE #2 SPF OR

BETTER AND SHALL CONFORM TO CAN/CSA-0141

2.     ALL TIMBER WORK SHALL CONFORM TO THE REQUIREMENTS OF CAN/CSA-086

3.     ALL FRAMING, BRIDGING, BLOCKING, NAILING, ETC. SHALL CONFORM TO THE BUILDING
CODE, SECTION 9.23

4.     ALL BEAM SPLICES ARE TO OCCUR AT SUPPORTS, UNLESS NOTED OTHERWISE

2.     SCL (STRUCTURAL COMPOSITE LUMBER) - STRESS GRADES:

E (psi) fb(psi) fv (psi) fcp(psi)

PARALLEL STRAND
LUMBER (PSL) - BEAMS

2.2x10 6 5360 540 1365

PARALLEL STRAND
LUMBER (PSL) - COLUMNS

1.8x10 6 4435 355 775

LAMINATED VENEER
LUMBER (LVL) - BEAMS

2.0x10 6 4805 530 1365

ENGINEERED WOOD MEMBERS
1.     GLUE LAMINATED MEMBERS SHALL BE FABRICATED BY A PLANT CONFORMING TO CSA

0177-M89 ( R2003) "QUALIFICATION CODE FOR MANUFACTURERS OF GLUE LAMINATED
TIMBER"

        GLULAM BEAM STRESS GRADES:

        SIMPLE SPAN - 24f-E

        CONTINUOUS SPAN OR CANTILEVER - 24f-EX

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

        COLUMN GRADES

        ALL - 16c-E

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

3.     GENERAL CONTRACTOR TO SUBMIT ALL PERTINENT DRAWINGS AND DESIGN
INFORMATION TO MANUFACTURER, INCLUDING ANY PERTINENT MECHANICAL AND
ELECTRICAL EQUIPMENT THAT WOULD AFFECT BEAM DESIGN

4.     MANUFACTURER / CONTRACTOR TO SUBMIT SHOP DRAWINGS TO DESIGN AUTHORITY,
STRUCTURAL ENGINEER FOR APPROVAL PRIOR TO MANUFACTURER

5.     WEATHER PROTECTION REQUIRED FOR ALL MEMBERS DURING CONSTRUCTION AND
SCL MATERIALS REQUIRE WEATHER PROTECTION FOR THE SERVICE LIFE OF THE
BUILDING, AS PER THE ARCHITECTURAL PLANS

5.     DESIGN OF BACKUP STRUCTURE TO RESIST THE REACTIONS APPLIED BY THE GUARDRAIL
MOUNTING BRACKETS BY OTHERS

STRUCTURAL ALUMINUM
1.     ALL ALUMINUM TO BE 6061-T6

2. FABRICATION PRACTICES SHALL FOLLOW THOSE FOR STEEL AS IN CSA S16,
EXCEPT AS MODIFIED BY CSA S157

3. GAS OR FLAME CUTTING SHALL NOT BE USED

4. IF RE-ENTRANT CUTS ARE USED, THEY SHALL BE FILLETED BY DRILLING PRIOR TO
CUTTING

5. WELDING SHALL BE WITH AN INERT GAS SHIELDED ARC PROCESS SUCH AS
TUNGSTEN INERT GAS (TIG), METAL INERT GAS (MIG), OR PLASMA ARC CONFORMING
TO THE REQUIREMENTS OF CSA W59.2

6. WELDING OPERATORS AND PROCEDURES SHALL BE QUALIFIED ACCORDING TO
CSA W47.2

7. ALL WELDS TO BE 1/4", U.N.O.

8. ALL BOLTS TO BE A325 STAINLESS STEEL

STRUCTURAL STEEL
1.     FABRICATION, ERECTION, STRUCTURAL DESIGN AND DETAILING OF ALL STRUCTURAL

STEEL AND CONNECTORS SHALL BE IN ACCORDANCE WITH CSA-S16. STEEL DECKING
AND METAL STUDS SHALL BE DESIGNED, FABRICATED AND INSTALLED IN ACCORDANCE
WITH CSA-S16 AND SPECIFICATIONS OF THE MANUFACTURER. SHOP DRAWINGS FOR
THE CONNECTIONS SHALL BE SEALED BY A QUALIFIED PROFESSIONAL ENGINEER
REGISTERED IN THE PROVINCE OF BRITISH COLUMBIA

2.     WELDING SHALL CONFORM TO CSA W59 AND SHALL BE PERFORMED BY CSA
CERTIFIED WELDERS. FABRICATION SHOPS SHALL BE APPROVED BY THE CANADIAN
WELDING BUREAU TO CSA W47.1. FABRICATION SHOP TO HAVE MINIMUM DIVISION 2
CERTIFICATION. CERTIFICATES SHALL BE SUPPLIED TO THE ROV CONSULTING

3.     STRUCTURAL STEEL SHALL MEET CSA G40.20 FOR GENERAL REQUIREMENTS
AND CSA G40.21 FOR QUALITY

4.     GRADES OF MATERIAL (UNLESS OTHERWISE NOTED)

        HSS, W SHAPES                                                      350W CLASS (C)
OTHER STRUCTURAL STEEL & MISC. METALS     300W
BOLTS, NUTS AND WASHERS                                 ASTM A325
ANCHOR BOLTS                                                       ASTM A307

5.     ALL CONNECTIONS SHALL BE SHOP WELDED AND FIELD BOLTED UNLESS OTHERWISE
APPROVED. CONNECTION SHALL BE DESIGNED FROM FACE OF THE BEAM TO COLUMNS
WITHOUT APPLYING ROTATIONAL LOADS TO COLUMN

6.     ALL STRUCTURAL STEEL CONNECTIONS SHALL, UNLESS OTHERWISE NOTED, BE
DESIGNED BY THE FABRICATOR. ALL FILLET WELDS SHALL BE MINIMUM 1

4" (6 mm) U.N.O.
ALL BOLTS SHALL BE MINIMUM 3

4"Ø A325 (ASSUMED THREADS INTERCEPTED). USE A
MINIMUM OF 2 BOLTS PER CONNECTION. DESIGN CONNECTIONS FOR THE GREATER OF
THE FACTORED FORCES SHOWN ON THE DRAWINGS OR THE FACTORED END SHEAR OF
60% OF TOTAL BEAM CAPACITY

7.     FILLET TO BE INSPECTED BY CSA W178.2 GUIDELINES. FULL PENETRATION WELD TO BE
TESTED BY A THIRD PARTY TESTING AGENCY CSA W59. RESULTS TO BE SUBMITTED
TO ROV FOR REVIEW

8.     PRETENSIONING IS REQUIRED FOR ALL CONNECTION BOLTS SUSCEPTIBLE TO SEISMIC
FORCE.

9.     SNUG-TIGHT IS REQUIRED WHERE BOLTS ARE NOT CARRYING SEISMIC FORCE
ACCORDING TO CSA-S16, TABLE 8.

10.   METRIC SIZE BOLTS AND PLATE PRODUCTS ARE ACCEPTABLE ON AN EQUAL SIZE -
EQUAL STRENGTH BASIS
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MIGHTYRAIL

6' -0" SPAN OPTION

SCALE: 3" = 1'-0"S101.1

MIGHTYRAIL FLOOR MOUNT FRONT SECTION
CONCRETE ANCHOR OPTION4

SCALE: 3" = 1'-0"S101.1

MIGHTYRAIL FLOOR MOUNT SIDE SECTION
CONCRETE ANCHOR OPTION5

SCALE: 3" = 1'-0"S101.1

MIGHTYRAIL FLOOR MOUNT TOP SECTION
CONCRETE ANCHOR OPTION6

SCALE: 3" = 1'-0"S101.1

MIGHTYRAIL VERTICAL MOUNT SIDE SECTION
CONCRETE ANCHOR OPTION8

SCALE: 3" = 1'-0"S101.1

MIGHTYRAIL VERTICAL MOUNT TOP SECTION
CONCRETE ANCHOR OPTION9

SCALE: 3" = 1'-0"S101.1

MIGHTYRAIL VERTICAL MOUNT FRONT SECTION
CONCRETE ANCHOR OPTION7

(4) 3/8"⌀ x MIN. 2-1/2" EMBED. 
SST TITEN HD ANCHOR BOLTS 
EACH MOUNT OR EQUIVALENT EDGE OF CONCRETE

SCALE:S101.1

MIGHTYRAIL VERTICAL MOUNT 3D VIEW2
SCALE:S101.1

MIGHTYRAIL FLOOR MOUNT 3D VIEW1
SCALE:S101.1

MIGHTYRAIL RAILING PIECE 3D VIEW3

4-
3/

4"
3/

4"

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM

N.T.S.N.T.S.N.T.S.

Issues / Revisions

No
. Issued for Date

1 Issued for Review 2024-08-14
2 Issued for Review 2024-08-23
3 Issued for Review 2024-09-12
4 Issued for Review 2025-02-21
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STRUCTURAL NOTES (WORKSAFE BC OHS REGULATION)
GENERAL
1.     THE NOTES AND SPECIFICATIONS GIVEN ON THE STRUCTURAL DRAWINGS ARE TO BE

READ IN CONJUNCTION WITH THESE NOTES. THEY ARE NEITHER COMPLETE NOR DO
THEY REPLACE THE CONTRACT SPECIFICATIONS

2.     THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE DRAWINGS AND
SPECIFICATIONS OF ALL OTHER CONSULTANTS. ANY DISCREPANCIES NOTED SHALL BE
REPORTED IMMEDIATELY FOR CLARIFICATION

DRILL-IN (POST-INSTALLED) ANCHORS
1.     UNLESS AN APPROVED ALTERNATE IS PERMITTED BY ROV CONSULTING, USE "HILTI"

PRODUCTS. ONLY USE EPOXY BRAND NAME AND SERIES SPECIFIED ON DRAWINGS. THE
SPECIFIED PRODUCTS ARE SPECIFICALLY REQUIRED TO MEET THE STRUCTURAL
CALCULATIONS OF THE PLAN. BEFORE SUBSTITUTING ANOTHER BRAND, CONFIRM LOAD
CAPACITY BASED ON RELIABLE PUBLISHED TESTING DATA OR CALCULATIONS. ROV
CONSULTING INC. MUST EVALUATE AND GIVE WRITTEN APPROVAL FOR SUBSTITUTION
PRIOR TO INSTALLATION

2.     INJECTION OF ADHESIVE SHALL BE PERFORMED IN ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS ACCOMPANYING PRODUCT TO PRODUCE AN AIR-VOID
FREE INJECTION CLEAR OF DIRT AND DEBRIS. USE HILTI PROFI KIT FOR PROPER HOLE
PREPARATION

3.     DRILLING SHALL BE PERFORMED FOLLOWING SAFE-SET PROCEDURES OR WITH A
ROTARY HAMMER DRILL AND CARBIDE TIPPED DRILL BIT IN ACCORDANCE WITH
INSTRUCTIONS ACCOMPANYING ADHESIVE CARTRIDGES. ALTERNATE DRILLING
METHODS, SUCH AS DIAMOND CORING, MUST BE APPROVED BY ROV CONSULTING INC.
WHEN HOLES ARE DRILLED INTO ARCHAIC OR HOLLOW BASE MATERIALS, THE DRILL
SHOULD BE SET TO "ROTATION-ONLY" MODE

4.     NO REBAR IS ALLOWED TO BE CUT DURING THE INSTALLATION OF ANCHORS. IT IS THE
RESPONSIBILITY OF THE CONTRACTOR TO ENSURE REBAR IS LOCATED TO AVOID
ANCHORS THAT HAVE LIMITED FLEXIBILITY IN BEING REPOSITIONED

5.     USE HY-200 SYSTEM FOR FASTENING INTO CONCRETE. ALTHOUGH HAS RODS ARE
STANDARD, TZ RODS ARE PREFERRED DUE TO THEIR EFFICIENT INSTALLATION WITH
REDUCED DRILLING AND EASIER HOLE PREPARATION REQUIREMENTS

6.     SPECIAL CONDITIONS SUCH AS WATER SATURATED CONCRETE, WATER-FILLED HOLES,
UNDERWATER AND OVERHEAD INSTALLATIONS MUST BE APPROVED BY ROV
CONSULTING INC.

7.     ANCHORAGE TO CONCRETE

7.1. ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:
HILTI HIT-HY 200 SAFE SET SYSTEM WITH THE HILTI HIT-Z ROD PER ICC ESR-3187

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH HAS-E THREADED ROD PER ICC ESR-3187

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
WITH HAS-E THREADED ROD PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
HAS-E THREADED ROD PER ICC ESR-3814 FOR DIAMOND CORED HOLES

7.2. MEDIUM DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI KWIK HUS EZ AND KWIK HUS EZ-I SCREW ANCHORS SAFE SET SYSTEM WITH
HOLLOW DRILL BIT AND VACUUM SYSTEM PER ICC ESR-3027

· HILTI KWIK BOLT-TZ EXPANSION ANCHORS SAFE SET SYSTEM WITH HOLLOW DRILL
BIT AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE PER ICC ESR-1917

· HILTI KWIK BOLT 3 EXPANSION ANCHOR SAFE SET SYSTEM WITH HOLLOW DRILL BIT
AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE (UNCRACKED
CONCRETE ONLY) PER ICC ESR-2302

7.3. HEAVY DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HDA UNDERCUT ANCHORS PER ICC ESR 1546

· HILTI HSL-3 EXPANSION ANCHORS PER ICC ESR 1545

8.     REBAR DOWELING INTO CONCRETE

8.1.       ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3187

· HILTI HIT-HY 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814 IN DIAMOND CORED HOLES

9.     ANCHORAGE TO SOLID GROUTED MASONRY

9.1. ADHESIVE ANCHORS USE:

· HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143

· STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED ROD
OR CONTINUOUSLY DEFORMED STEEL REBAR

9.2.  MECHANICAL ANCHORS USE:

· HILTI KWIK BOLT-3 EXPANSION ANCHORS WITH SI-AT-A22 WITH ADAPTIVE TORQUE
PER ICC ESR 1385

10.   ANCHORAGE TO HOLLOW / MULTI-WYTHE MASONRY

10.1.     ADHESIVE ANCHORS USE:

10.1.1.       HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143.

10.1.2.       STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED
ROD OR CONTINUOUSLY DEFORMED STEEL REBAR

10.1.3.       THE APPROPRIATE SIZE SCREEN TUBE SHALL BE USED PER ADHESIVE
MANUFACTURER'S RECOMMENDATION

11.   ANCHOR CAPACITY USED IN DESIGN SHALL BE BASED ON THE TECHNICAL DATA
PUBLISHED BY HILTI OR SUCH OTHER METHOD AS APPROVED BY THE STRUCTURAL
ENGINEER OF RECORD. SUBSTITUTION REQUESTS FOR ALTERNATE PRODUCTS MUST
BE APPROVED IN WRITING BY THE STRUCTURAL ENGINEER OF RECORD PRIOR TO USE.
CONTRACTOR SHALL PROVIDE CALCULATIONS DEMONSTRATING THAT THE
SUBSTITUTED PRODUCT IS CAPABLE OF ACHIEVING THE PERFORMANCE VALUES OF
THE SPECIFIED PRODUCT. SUBSTITUTIONS WILL BE EVALUATED BY THEIR HAVING AN
ICC ESR SHOWING COMPLIANCE WITH THE RELEVANT BUILDING CODE FOR SEISMIC
USES, LOAD RESISTANCE, INSTALLATION CATEGORY, AND AVAILABILITY OF
COMPREHENSIVE INSTALLATION INSTRUCTIONS. ADHESIVE ANCHOR EVALUATION WILL
ALSO CONSIDER CREEP, IN-SERVICE TEMPERATURE AND INSTALLATION TEMPERATURE

12.   INSTALL ANCHORS PER THE MANUFACTURER INSTRUCTIONS, AS INCLUDED IN THE
ANCHOR PACKAGING

13.   OVERHEAD ADHESIVE ANCHORS MUST BE INSTALLED USING THE HILTI PROFI SYSTEM

14.   THE CONTRACTOR SHALL ARRANGE AN ANCHOR MANUFACTURER'S REPRESENTATIVE
TO PROVIDE ONSITE INSTALLATION TRAINING FOR ALL OF THEIR ANCHORING
PRODUCTS SPECIFIED.  THE STRUCTURAL ENGINEER OF RECORD MUST RECEIVE
DOCUMENTED CONFIRMATION THAT ALL OF THE CONTRACTOR'S PERSONNEL WHO
INSTALL ANCHORS ARE TRAINED PRIOR TO THE COMMENCEMENT OF INSTALLING
ANCHORS.

15.   ANCHOR CAPACITY IS DEPENDANT UPON SPACING BETWEEN ADJACENT ANCHORS AND
PROXIMITY OF ANCHORS TO EDGE OF CONCRETE.  INSTALL ANCHORS IN ACCORDANCE
WITH SPACING AND EDGE CLEARANCES INDICATED ON THE DRAWINGS.

16.   EXISTING REINFORCING BARS IN THE CONCRETE STRUCTURE MAY CONFLICT WITH
SPECIFIC ANCHOR LOCATIONS.  UNLESS NOTED ON THE DRAWINGS THAT THE BARS
CAN BE CUT, THE CONTRACTOR SHALL REVIEW THE EXISTING STRUCTURAL DRAWINGS
AND SHALL UNDERTAKE TO LOCATE THE POSITION OF THE REINFORCING BARS AT THE
LOCATIONS OF THE CONCRETE ANCHORS, BY HILTI FERROSCAN, GPR, X-RAY, CHIPPING
OR OTHER MEANS

17. HILTI CONTACT INFORMATION:

   PH:                    1-800-363-4458
   FAX:                  1-800-363-4459

WOOD CONNECTIONS
1.     ALL BOLTS AND ANCHOR BOLTS SHALL CONFORM TO ASTM A307

2.     ALL BOLTS AND NUTS MUST BE FITTED WITH CUT STEEL WASHERS

3.     ALL STEEL PLATE USED IN CONNECTION DETAILS SHALL BE GRADE 300W

4.     ALL NAILING SHALL BE WITH COMMON WIRE NAILS TO CSA B111. IF PNEUMATIC NAILS
ARE INTENDED AS SUBSTITUTION,  SUBMIT INFORMATION TO ROV CONSULTING FOR
REVIEW AND APPROVAL PRIOR TO USE

5.     BOLT HOLES SHALL NOT BE MORE THAN 1
16" LARGER THAN THE BOLT DIAMETER

6.     BOLTS IN WOOD SHALL NOT BE LESS THAN 7 DIAMETERS FROM THE END AND 4
DIAMETERS FROM THE EDGE

7.     LAG SCREWS SHALL BE PRE-DRILLED WITH A BIT SIZE OF 65% OF THE SHANK DIAMETER
FOR THE THREADED PORTION. LEAD HOLES SHALL BE THE SAME LENGTH AS THE
UNTHREADED PORTION AND THE SAME DIAMETER AS THE SHANK. SCREW ALL LAGS
INTO PLACE. CUT WASHERS SHALL BE PROVIDED UNDER HEADS WHICH BEAR ON WOOD

8.     NO CHECKS OR SPLITS ALLOWED AT AREAS TO BE BOLTED OR LAGGED

9.     ALL EXPOSED BOLTS AND WASHERS SHALL BE GALVANIZED, OR PER THE ARCHITECT

10.   ALL FRAMING CONNECTION HARDWARE INCLUDING HOLD-DOWN CONNECTORS, JOIST /
BEAM HANGERS, STRAPS, ANGLES, ETC. SHALL BE "SIMPSON STRONG TIE" OR
APPROVED EQUAL

11.   NAILS SHALL BE PLACED NOT LESS THAN 3
8" FROM THE PANEL EDGE AND SHALL NOT BE

OVER-DRIVEN MORE THAN 15% OF THE PANEL THICKNESS

ABBREVIATIONS
A.B. ANCHOR BOLT
ABV. ABOVE
A.F. ALTERNATING FACE
ALT. ALTERNATING
ADD'L. ADDITIONAL
BBO BEAM BY OTHERS
BCC BOTTOM CHORD CONNECTION
BCE BOTTOM CHORD EXTENSION
B.L.L. BOTTOM LOWER LAYER
B.U.L. BOTTOM UPPER LAYER
B/U BUILT UP
CANT. CANTILEVER
c/c CENTRE-TO-CENTRE
CONT. CONTINUOUS

C.J. CONTROL JOINT
CL. CLEARANCE
CLR CLEARANCE

CENTRELINE
C/L CENTRELINE
c/w COMPLETE WITH
D&E DRILL & EPOXY
DL DEAD LOAD
Do DITTO

END GRAIN BEARING
E.F. EACH FACE
EMB. EMBED
e/e EACH END
e/w EACH WAY
F.F. FAR FACE
F.M. FACE MOUNT (HANGER)
F.S. FAR SIDE

G.T. GIRDER TRUSS
HD HOLD DOWN
H1E HOOK ONE END
H2E HOOK TWO ENDS
k KIP (1000 LBS)
KB KWIK BOLT (HILTI)
LL LIVE LOAD
N.F. NEAR FACE
N.S. NEAR SIDE
o/c ON CENTER
OWSJ OPEN WEB STEEL JOIST
PL PLATE
r/w REINFORCED WITH
SCL STRUCTURAL COMPOSITE LUMBER
SDL SADDLE
SST SIMPSON STRONG TIE
T.B.C. TO BE CONFIRMED
T.B.D. TO BE DETERMINED
TCX TOP CHORD EXTENSION
TJ TIE JOIST
T.L.L. TOP LOWER LAYER
T.U.L. TOP UPPER LAYER
T.M. TOP MOUNT (HANGER)
t/o TOP OF
T/S TOP OF SLAB
TYP. TYPICAL
u/s UNDER SIDE
w/ WITH

WITHOUT
U.N.O. UNLESS NOTED OTHERWISE
Δ ALLOWABLE DEFLECTION

EGB

w/o

℄

C.I.P. CAST-IN-PLACE (CONCRETE)

GL GRID LINE

3.     GUARDRAIL LOADS HAVE BEEN CALCULATED IN ACCORDANCE WITH THE PROVISIONS IN
SECTION 4.58 OF THE WORKSAFE BC OHS REGULATION

4.     GUARDRAIL LOADS:

HORIZONTAL OR VERTICAL CONCENTRATED LIVE LOAD

VERTICAL DOWNWARD DISTRIBUTED LIVE LOAD

125 LBS (550 N)

100 LB/FT (1.5 kN/m)

        THESE LOADS NEED NOT BE CONSIDERED TO ACT SIMULTANEOUSLY

WOOD FRAMING
1.     ALL DIMENSIONAL LUMBER TO BE #2 SPF OR BETTER. WALL STUDS MUST BE #2 SPF OR

BETTER AND SHALL CONFORM TO CAN/CSA-0141

2.     ALL TIMBER WORK SHALL CONFORM TO THE REQUIREMENTS OF CAN/CSA-086

3.     ALL FRAMING, BRIDGING, BLOCKING, NAILING, ETC. SHALL CONFORM TO THE BUILDING
CODE, SECTION 9.23

4.     ALL BEAM SPLICES ARE TO OCCUR AT SUPPORTS, UNLESS NOTED OTHERWISE

2.     SCL (STRUCTURAL COMPOSITE LUMBER) - STRESS GRADES:

E (psi) fb(psi) fv(psi) fcp(psi)

PARALLEL STRAND
LUMBER (PSL) - BEAMS

2.2x10 6 5360 540 1365

PARALLEL STRAND
LUMBER (PSL) - COLUMNS

1.8x10 6 4435 355 775

LAMINATED VENEER
LUMBER (LVL) - BEAMS

2.0x10 6 4805 530 1365

ENGINEERED WOOD MEMBERS
1.     GLUE LAMINATED MEMBERS SHALL BE FABRICATED BY A PLANT CONFORMING TO CSA

0177-M89 ( R2003) "QUALIFICATION CODE FOR MANUFACTURERS OF GLUE LAMINATED
TIMBER"

        GLULAM BEAM STRESS GRADES:

        SIMPLE SPAN - 24f-E

        CONTINUOUS SPAN OR CANTILEVER - 24f-EX

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

        COLUMN GRADES

        ALL - 16c-E

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

3.     GENERAL CONTRACTOR TO SUBMIT ALL PERTINENT DRAWINGS AND DESIGN
INFORMATION TO MANUFACTURER, INCLUDING ANY PERTINENT MECHANICAL AND
ELECTRICAL EQUIPMENT THAT WOULD AFFECT BEAM DESIGN

4.     MANUFACTURER / CONTRACTOR TO SUBMIT SHOP DRAWINGS TO DESIGN AUTHORITY,
STRUCTURAL ENGINEER FOR APPROVAL PRIOR TO MANUFACTURER

5.     WEATHER PROTECTION REQUIRED FOR ALL MEMBERS DURING CONSTRUCTION AND
SCL MATERIALS REQUIRE WEATHER PROTECTION FOR THE SERVICE LIFE OF THE
BUILDING, AS PER THE ARCHITECTURAL PLANS

5.     DESIGN OF BACKUP STRUCTURE TO RESIST THE REACTIONS APPLIED BY THE GUARDRAIL
MOUNTING BRACKETS BY OTHERS

STRUCTURAL ALUMINUM
1.     ALL ALUMINUM TO BE 6061-T6

2. FABRICATION PRACTICES SHALL FOLLOW THOSE FOR STEEL AS IN CSA S16,
EXCEPT AS MODIFIED BY CSA S157

3. GAS OR FLAME CUTTING SHALL NOT BE USED

4. IF RE-ENTRANT CUTS ARE USED, THEY SHALL BE FILLETED BY DRILLING PRIOR TO
CUTTING

5. WELDING SHALL BE WITH AN INERT GAS SHIELDED ARC PROCESS SUCH AS
TUNGSTEN INERT GAS (TIG), METAL INERT GAS (MIG), OR PLASMA ARC CONFORMING
TO THE REQUIREMENTS OF CSA W59.2

6. WELDING OPERATORS AND PROCEDURES SHALL BE QUALIFIED ACCORDING TO
CSA W47.2

7. ALL WELDS TO BE 1/4", U.N.O.

8. ALL BOLTS TO BE A325 STAINLESS STEEL

STRUCTURAL STEEL
1.     FABRICATION, ERECTION, STRUCTURAL DESIGN AND DETAILING OF ALL STRUCTURAL

STEEL AND CONNECTORS SHALL BE IN ACCORDANCE WITH CSA-S16. STEEL DECKING
AND METAL STUDS SHALL BE DESIGNED, FABRICATED AND INSTALLED IN ACCORDANCE
WITH CSA-S16 AND SPECIFICATIONS OF THE MANUFACTURER. SHOP DRAWINGS FOR
THE CONNECTIONS SHALL BE SEALED BY A QUALIFIED PROFESSIONAL ENGINEER
REGISTERED IN THE PROVINCE OF BRITISH COLUMBIA

2.     WELDING SHALL CONFORM TO CSA W59 AND SHALL BE PERFORMED BY CSA
CERTIFIED WELDERS. FABRICATION SHOPS SHALL BE APPROVED BY THE CANADIAN
WELDING BUREAU TO CSA W47.1. FABRICATION SHOP TO HAVE MINIMUM DIVISION 2
CERTIFICATION. CERTIFICATES SHALL BE SUPPLIED TO THE ROV CONSULTING

3.     STRUCTURAL STEEL SHALL MEET CSA G40.20 FOR GENERAL REQUIREMENTS
AND CSA G40.21 FOR QUALITY

4.     GRADES OF MATERIAL (UNLESS OTHERWISE NOTED)

        HSS, W SHAPES                                                      350W CLASS (C)
OTHER STRUCTURAL STEEL & MISC. METALS     300W
BOLTS, NUTS AND WASHERS                                 ASTM A325
ANCHOR BOLTS                                                       ASTM A307

5.     ALL CONNECTIONS SHALL BE SHOP WELDED AND FIELD BOLTED UNLESS OTHERWISE
APPROVED. CONNECTION SHALL BE DESIGNED FROM FACE OF THE BEAM TO COLUMNS
WITHOUT APPLYING ROTATIONAL LOADS TO COLUMN

6.     ALL STRUCTURAL STEEL CONNECTIONS SHALL, UNLESS OTHERWISE NOTED, BE
DESIGNED BY THE FABRICATOR. ALL FILLET WELDS SHALL BE MINIMUM 1

4" (6 mm) U.N.O.
ALL BOLTS SHALL BE MINIMUM 3

4"Ø A325 (ASSUMED THREADS INTERCEPTED). USE A
MINIMUM OF 2 BOLTS PER CONNECTION. DESIGN CONNECTIONS FOR THE GREATER OF
THE FACTORED FORCES SHOWN ON THE DRAWINGS OR THE FACTORED END SHEAR OF
60% OF TOTAL BEAM CAPACITY

7.     FILLET TO BE INSPECTED BY CSA W178.2 GUIDELINES. FULL PENETRATION WELD TO BE
TESTED BY A THIRD PARTY TESTING AGENCY CSA W59. RESULTS TO BE SUBMITTED
TO ROV FOR REVIEW

8.     PRETENSIONING IS REQUIRED FOR ALL CONNECTION BOLTS SUSCEPTIBLE TO SEISMIC
FORCE.

9.     SNUG-TIGHT IS REQUIRED WHERE BOLTS ARE NOT CARRYING SEISMIC FORCE
ACCORDING TO CSA-S16, TABLE 8.

10.   METRIC SIZE BOLTS AND PLATE PRODUCTS ARE ACCEPTABLE ON AN EQUAL SIZE -
EQUAL STRENGTH BASIS
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CONCRETE ANCHOR OPTION6

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL VERTICAL MOUNT SIDE SECTION
CONCRETE ANCHOR OPTION8

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL VERTICAL MOUNT TOP SECTION
CONCRETE ANCHOR OPTION9

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL VERTICAL MOUNT FRONT SECTION
CONCRETE ANCHOR OPTION7

(4) 3/8"⌀ x MIN. 2" EMBED. 
SST TITEN HD ANCHOR BOLTS 
EACH MOUNT OR EQUIVALENT EDGE OF CONCRETE

SCALE:S100.1

MIGHTYRAIL VERTICAL MOUNT 3D VIEW2
SCALE:S100.1

MIGHTYRAIL FLOOR MOUNT 3D VIEW1
SCALE:S100.1

MIGHTYRAIL RAILING PIECE 3D VIEW3

4 
3/

4"
3/

4"

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM
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STRUCTURAL NOTES (WORKSAFE BC OHS REGULATION)
GENERAL
1.     THE NOTES AND SPECIFICATIONS GIVEN ON THE STRUCTURAL DRAWINGS ARE TO BE

READ IN CONJUNCTION WITH THESE NOTES. THEY ARE NEITHER COMPLETE NOR DO
THEY REPLACE THE CONTRACT SPECIFICATIONS

2.     THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE DRAWINGS AND
SPECIFICATIONS OF ALL OTHER CONSULTANTS. ANY DISCREPANCIES NOTED SHALL BE
REPORTED IMMEDIATELY FOR CLARIFICATION

DRILL-IN (POST-INSTALLED) ANCHORS
1.     UNLESS AN APPROVED ALTERNATE IS PERMITTED BY ROV CONSULTING, USE "HILTI"

PRODUCTS. ONLY USE EPOXY BRAND NAME AND SERIES SPECIFIED ON DRAWINGS. THE
SPECIFIED PRODUCTS ARE SPECIFICALLY REQUIRED TO MEET THE STRUCTURAL
CALCULATIONS OF THE PLAN. BEFORE SUBSTITUTING ANOTHER BRAND, CONFIRM LOAD
CAPACITY BASED ON RELIABLE PUBLISHED TESTING DATA OR CALCULATIONS. ROV
CONSULTING INC. MUST EVALUATE AND GIVE WRITTEN APPROVAL FOR SUBSTITUTION
PRIOR TO INSTALLATION

2.     INJECTION OF ADHESIVE SHALL BE PERFORMED IN ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS ACCOMPANYING PRODUCT TO PRODUCE AN AIR-VOID
FREE INJECTION CLEAR OF DIRT AND DEBRIS. USE HILTI PROFI KIT FOR PROPER HOLE
PREPARATION

3.     DRILLING SHALL BE PERFORMED FOLLOWING SAFE-SET PROCEDURES OR WITH A
ROTARY HAMMER DRILL AND CARBIDE TIPPED DRILL BIT IN ACCORDANCE WITH
INSTRUCTIONS ACCOMPANYING ADHESIVE CARTRIDGES. ALTERNATE DRILLING
METHODS, SUCH AS DIAMOND CORING, MUST BE APPROVED BY ROV CONSULTING INC.
WHEN HOLES ARE DRILLED INTO ARCHAIC OR HOLLOW BASE MATERIALS, THE DRILL
SHOULD BE SET TO "ROTATION-ONLY" MODE

4.     NO REBAR IS ALLOWED TO BE CUT DURING THE INSTALLATION OF ANCHORS. IT IS THE
RESPONSIBILITY OF THE CONTRACTOR TO ENSURE REBAR IS LOCATED TO AVOID
ANCHORS THAT HAVE LIMITED FLEXIBILITY IN BEING REPOSITIONED

5.     USE HY-200 SYSTEM FOR FASTENING INTO CONCRETE. ALTHOUGH HAS RODS ARE
STANDARD, TZ RODS ARE PREFERRED DUE TO THEIR EFFICIENT INSTALLATION WITH
REDUCED DRILLING AND EASIER HOLE PREPARATION REQUIREMENTS

6.     SPECIAL CONDITIONS SUCH AS WATER SATURATED CONCRETE, WATER-FILLED HOLES,
UNDERWATER AND OVERHEAD INSTALLATIONS MUST BE APPROVED BY ROV
CONSULTING INC.

7.     ANCHORAGE TO CONCRETE

7.1. ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:
HILTI HIT-HY 200 SAFE SET SYSTEM WITH THE HILTI HIT-Z ROD PER ICC ESR-3187

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH HAS-E THREADED ROD PER ICC ESR-3187

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
WITH HAS-E THREADED ROD PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
HAS-E THREADED ROD PER ICC ESR-3814 FOR DIAMOND CORED HOLES

7.2. MEDIUM DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI KWIK HUS EZ AND KWIK HUS EZ-I SCREW ANCHORS SAFE SET SYSTEM WITH
HOLLOW DRILL BIT AND VACUUM SYSTEM PER ICC ESR-3027

· HILTI KWIK BOLT-TZ EXPANSION ANCHORS SAFE SET SYSTEM WITH HOLLOW DRILL
BIT AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE PER ICC ESR-1917

· HILTI KWIK BOLT 3 EXPANSION ANCHOR SAFE SET SYSTEM WITH HOLLOW DRILL BIT
AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE (UNCRACKED
CONCRETE ONLY) PER ICC ESR-2302

7.3. HEAVY DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HDA UNDERCUT ANCHORS PER ICC ESR 1546

· HILTI HSL-3 EXPANSION ANCHORS PER ICC ESR 1545

8.     REBAR DOWELING INTO CONCRETE

8.1.       ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3187

· HILTI HIT-HY 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814 IN DIAMOND CORED HOLES

9.     ANCHORAGE TO SOLID GROUTED MASONRY

9.1. ADHESIVE ANCHORS USE:

· HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143

· STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED ROD
OR CONTINUOUSLY DEFORMED STEEL REBAR

9.2.  MECHANICAL ANCHORS USE:

· HILTI KWIK BOLT-3 EXPANSION ANCHORS WITH SI-AT-A22 WITH ADAPTIVE TORQUE
PER ICC ESR 1385

10.   ANCHORAGE TO HOLLOW / MULTI-WYTHE MASONRY

10.1.     ADHESIVE ANCHORS USE:

10.1.1.       HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143.

10.1.2.       STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED
ROD OR CONTINUOUSLY DEFORMED STEEL REBAR

10.1.3.       THE APPROPRIATE SIZE SCREEN TUBE SHALL BE USED PER ADHESIVE
MANUFACTURER'S RECOMMENDATION

11.   ANCHOR CAPACITY USED IN DESIGN SHALL BE BASED ON THE TECHNICAL DATA
PUBLISHED BY HILTI OR SUCH OTHER METHOD AS APPROVED BY THE STRUCTURAL
ENGINEER OF RECORD. SUBSTITUTION REQUESTS FOR ALTERNATE PRODUCTS MUST
BE APPROVED IN WRITING BY THE STRUCTURAL ENGINEER OF RECORD PRIOR TO USE.
CONTRACTOR SHALL PROVIDE CALCULATIONS DEMONSTRATING THAT THE
SUBSTITUTED PRODUCT IS CAPABLE OF ACHIEVING THE PERFORMANCE VALUES OF
THE SPECIFIED PRODUCT. SUBSTITUTIONS WILL BE EVALUATED BY THEIR HAVING AN
ICC ESR SHOWING COMPLIANCE WITH THE RELEVANT BUILDING CODE FOR SEISMIC
USES, LOAD RESISTANCE, INSTALLATION CATEGORY, AND AVAILABILITY OF
COMPREHENSIVE INSTALLATION INSTRUCTIONS. ADHESIVE ANCHOR EVALUATION WILL
ALSO CONSIDER CREEP, IN-SERVICE TEMPERATURE AND INSTALLATION TEMPERATURE

12.   INSTALL ANCHORS PER THE MANUFACTURER INSTRUCTIONS, AS INCLUDED IN THE
ANCHOR PACKAGING

13.   OVERHEAD ADHESIVE ANCHORS MUST BE INSTALLED USING THE HILTI PROFI SYSTEM

14.   THE CONTRACTOR SHALL ARRANGE AN ANCHOR MANUFACTURER'S REPRESENTATIVE
TO PROVIDE ONSITE INSTALLATION TRAINING FOR ALL OF THEIR ANCHORING
PRODUCTS SPECIFIED.  THE STRUCTURAL ENGINEER OF RECORD MUST RECEIVE
DOCUMENTED CONFIRMATION THAT ALL OF THE CONTRACTOR'S PERSONNEL WHO
INSTALL ANCHORS ARE TRAINED PRIOR TO THE COMMENCEMENT OF INSTALLING
ANCHORS.

15.   ANCHOR CAPACITY IS DEPENDANT UPON SPACING BETWEEN ADJACENT ANCHORS AND
PROXIMITY OF ANCHORS TO EDGE OF CONCRETE.  INSTALL ANCHORS IN ACCORDANCE
WITH SPACING AND EDGE CLEARANCES INDICATED ON THE DRAWINGS.

16.   EXISTING REINFORCING BARS IN THE CONCRETE STRUCTURE MAY CONFLICT WITH
SPECIFIC ANCHOR LOCATIONS.  UNLESS NOTED ON THE DRAWINGS THAT THE BARS
CAN BE CUT, THE CONTRACTOR SHALL REVIEW THE EXISTING STRUCTURAL DRAWINGS
AND SHALL UNDERTAKE TO LOCATE THE POSITION OF THE REINFORCING BARS AT THE
LOCATIONS OF THE CONCRETE ANCHORS, BY HILTI FERROSCAN, GPR, X-RAY, CHIPPING
OR OTHER MEANS

17. HILTI CONTACT INFORMATION:

   PH:                    1-800-363-4458
   FAX:                  1-800-363-4459

WOOD CONNECTIONS
1.     ALL BOLTS AND ANCHOR BOLTS SHALL CONFORM TO ASTM A307

2.     ALL BOLTS AND NUTS MUST BE FITTED WITH CUT STEEL WASHERS

3.     ALL STEEL PLATE USED IN CONNECTION DETAILS SHALL BE GRADE 300W

4.     ALL NAILING SHALL BE WITH COMMON WIRE NAILS TO CSA B111. IF PNEUMATIC NAILS
ARE INTENDED AS SUBSTITUTION,  SUBMIT INFORMATION TO ROV CONSULTING FOR
REVIEW AND APPROVAL PRIOR TO USE

5.     BOLT HOLES SHALL NOT BE MORE THAN 1
16" LARGER THAN THE BOLT DIAMETER

6.     BOLTS IN WOOD SHALL NOT BE LESS THAN 7 DIAMETERS FROM THE END AND 4
DIAMETERS FROM THE EDGE

7.     LAG SCREWS SHALL BE PRE-DRILLED WITH A BIT SIZE OF 65% OF THE SHANK DIAMETER
FOR THE THREADED PORTION. LEAD HOLES SHALL BE THE SAME LENGTH AS THE
UNTHREADED PORTION AND THE SAME DIAMETER AS THE SHANK. SCREW ALL LAGS
INTO PLACE. CUT WASHERS SHALL BE PROVIDED UNDER HEADS WHICH BEAR ON WOOD

8.     NO CHECKS OR SPLITS ALLOWED AT AREAS TO BE BOLTED OR LAGGED

9.     ALL EXPOSED BOLTS AND WASHERS SHALL BE GALVANIZED, OR PER THE ARCHITECT

10.   ALL FRAMING CONNECTION HARDWARE INCLUDING HOLD-DOWN CONNECTORS, JOIST /
BEAM HANGERS, STRAPS, ANGLES, ETC. SHALL BE "SIMPSON STRONG TIE" OR
APPROVED EQUAL

11.   NAILS SHALL BE PLACED NOT LESS THAN 3
8" FROM THE PANEL EDGE AND SHALL NOT BE

OVER-DRIVEN MORE THAN 15% OF THE PANEL THICKNESS

ABBREVIATIONS
A.B. ANCHOR BOLT
ABV. ABOVE
A.F. ALTERNATING FACE
ALT. ALTERNATING
ADD'L. ADDITIONAL
BBO BEAM BY OTHERS
BCC BOTTOM CHORD CONNECTION
BCE BOTTOM CHORD EXTENSION
B.L.L. BOTTOM LOWER LAYER
B.U.L. BOTTOM UPPER LAYER
B/U BUILT UP
CANT. CANTILEVER
c/c CENTRE-TO-CENTRE
CONT. CONTINUOUS

C.J. CONTROL JOINT
CL. CLEARANCE
CLR CLEARANCE

CENTRELINE
C/L CENTRELINE
c/w COMPLETE WITH
D&E DRILL & EPOXY
DL DEAD LOAD
Do DITTO

END GRAIN BEARING
E.F. EACH FACE
EMB. EMBED
e/e EACH END
e/w EACH WAY
F.F. FAR FACE
F.M. FACE MOUNT (HANGER)
F.S. FAR SIDE

G.T. GIRDER TRUSS
HD HOLD DOWN
H1E HOOK ONE END
H2E HOOK TWO ENDS
k KIP (1000 LBS)
KB KWIK BOLT (HILTI)
LL LIVE LOAD
N.F. NEAR FACE
N.S. NEAR SIDE
o/c ON CENTER
OWSJ OPEN WEB STEEL JOIST
PL PLATE
r/w REINFORCED WITH
SCL STRUCTURAL COMPOSITE LUMBER
SDL SADDLE
SST SIMPSON STRONG TIE
T.B.C. TO BE CONFIRMED
T.B.D. TO BE DETERMINED
TCX TOP CHORD EXTENSION
TJ TIE JOIST
T.L.L. TOP LOWER LAYER
T.U.L. TOP UPPER LAYER
T.M. TOP MOUNT (HANGER)
t/o TOP OF
T/S TOP OF SLAB
TYP. TYPICAL
u/s UNDER SIDE
w/ WITH

WITHOUT
U.N.O. UNLESS NOTED OTHERWISE
Δ ALLOWABLE DEFLECTION

EGB

w/o

℄

C.I.P. CAST-IN-PLACE (CONCRETE)

GL GRID LINE

3.     GUARDRAIL LOADS HAVE BEEN CALCULATED IN ACCORDANCE WITH THE PROVISIONS IN
SECTION 4.58 OF THE WORKSAFE BC OHS REGULATION

4.     GUARDRAIL LOADS:

HORIZONTAL OR VERTICAL CONCENTRATED LIVE LOAD

VERTICAL DOWNWARD DISTRIBUTED LIVE LOAD

125 LBS (550 N)

100 LB/FT (1.5 kN/m)

        THESE LOADS NEED NOT BE CONSIDERED TO ACT SIMULTANEOUSLY

WOOD FRAMING
1.     ALL DIMENSIONAL LUMBER TO BE #2 SPF OR BETTER. WALL STUDS MUST BE #2 SPF OR

BETTER AND SHALL CONFORM TO CAN/CSA-0141

2.     ALL TIMBER WORK SHALL CONFORM TO THE REQUIREMENTS OF CAN/CSA-086

3.     ALL FRAMING, BRIDGING, BLOCKING, NAILING, ETC. SHALL CONFORM TO THE BUILDING
CODE, SECTION 9.23

4.     ALL BEAM SPLICES ARE TO OCCUR AT SUPPORTS, UNLESS NOTED OTHERWISE

2.     SCL (STRUCTURAL COMPOSITE LUMBER) - STRESS GRADES:

E (psi) fb(psi) fv(psi) fcp(psi)

PARALLEL STRAND
LUMBER (PSL) - BEAMS

2.2x10 6 5360 540 1365

PARALLEL STRAND
LUMBER (PSL) - COLUMNS

1.8x10 6 4435 355 775

LAMINATED VENEER
LUMBER (LVL) - BEAMS

2.0x10 6 4805 530 1365

ENGINEERED WOOD MEMBERS
1.     GLUE LAMINATED MEMBERS SHALL BE FABRICATED BY A PLANT CONFORMING TO CSA

0177-M89 ( R2003) "QUALIFICATION CODE FOR MANUFACTURERS OF GLUE LAMINATED
TIMBER"

        GLULAM BEAM STRESS GRADES:

        SIMPLE SPAN - 24f-E

        CONTINUOUS SPAN OR CANTILEVER - 24f-EX

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

        COLUMN GRADES

        ALL - 16c-E

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

3.     GENERAL CONTRACTOR TO SUBMIT ALL PERTINENT DRAWINGS AND DESIGN
INFORMATION TO MANUFACTURER, INCLUDING ANY PERTINENT MECHANICAL AND
ELECTRICAL EQUIPMENT THAT WOULD AFFECT BEAM DESIGN

4.     MANUFACTURER / CONTRACTOR TO SUBMIT SHOP DRAWINGS TO DESIGN AUTHORITY,
STRUCTURAL ENGINEER FOR APPROVAL PRIOR TO MANUFACTURER

5.     WEATHER PROTECTION REQUIRED FOR ALL MEMBERS DURING CONSTRUCTION AND
SCL MATERIALS REQUIRE WEATHER PROTECTION FOR THE SERVICE LIFE OF THE
BUILDING, AS PER THE ARCHITECTURAL PLANS

5.     DESIGN OF BACKUP STRUCTURE TO RESIST THE REACTIONS APPLIED BY THE GUARDRAIL
MOUNTING BRACKETS BY OTHERS

STRUCTURAL ALUMINUM
1.     ALL ALUMINUM TO BE 6061-T6

2. FABRICATION PRACTICES SHALL FOLLOW THOSE FOR STEEL AS IN CSA S16,
EXCEPT AS MODIFIED BY CSA S157

3. GAS OR FLAME CUTTING SHALL NOT BE USED

4. IF RE-ENTRANT CUTS ARE USED, THEY SHALL BE FILLETED BY DRILLING PRIOR TO
CUTTING

5. WELDING SHALL BE WITH AN INERT GAS SHIELDED ARC PROCESS SUCH AS
TUNGSTEN INERT GAS (TIG), METAL INERT GAS (MIG), OR PLASMA ARC CONFORMING
TO THE REQUIREMENTS OF CSA W59.2

6. WELDING OPERATORS AND PROCEDURES SHALL BE QUALIFIED ACCORDING TO
CSA W47.2

7. ALL WELDS TO BE 1/4", U.N.O.

8. ALL BOLTS TO BE A325 STAINLESS STEEL

STRUCTURAL STEEL
1.     FABRICATION, ERECTION, STRUCTURAL DESIGN AND DETAILING OF ALL STRUCTURAL

STEEL AND CONNECTORS SHALL BE IN ACCORDANCE WITH CSA-S16. STEEL DECKING
AND METAL STUDS SHALL BE DESIGNED, FABRICATED AND INSTALLED IN ACCORDANCE
WITH CSA-S16 AND SPECIFICATIONS OF THE MANUFACTURER. SHOP DRAWINGS FOR
THE CONNECTIONS SHALL BE SEALED BY A QUALIFIED PROFESSIONAL ENGINEER
REGISTERED IN THE PROVINCE OF BRITISH COLUMBIA

2.     WELDING SHALL CONFORM TO CSA W59 AND SHALL BE PERFORMED BY CSA
CERTIFIED WELDERS. FABRICATION SHOPS SHALL BE APPROVED BY THE CANADIAN
WELDING BUREAU TO CSA W47.1. FABRICATION SHOP TO HAVE MINIMUM DIVISION 2
CERTIFICATION. CERTIFICATES SHALL BE SUPPLIED TO THE ROV CONSULTING

3.     STRUCTURAL STEEL SHALL MEET CSA G40.20 FOR GENERAL REQUIREMENTS
AND CSA G40.21 FOR QUALITY

4.     GRADES OF MATERIAL (UNLESS OTHERWISE NOTED)

        HSS, W SHAPES                                                      350W CLASS (C)
OTHER STRUCTURAL STEEL & MISC. METALS     300W
BOLTS, NUTS AND WASHERS                                 ASTM A325
ANCHOR BOLTS                                                       ASTM A307

5.     ALL CONNECTIONS SHALL BE SHOP WELDED AND FIELD BOLTED UNLESS OTHERWISE
APPROVED. CONNECTION SHALL BE DESIGNED FROM FACE OF THE BEAM TO COLUMNS
WITHOUT APPLYING ROTATIONAL LOADS TO COLUMN

6.     ALL STRUCTURAL STEEL CONNECTIONS SHALL, UNLESS OTHERWISE NOTED, BE
DESIGNED BY THE FABRICATOR. ALL FILLET WELDS SHALL BE MINIMUM 1

4" (6 mm) U.N.O.
ALL BOLTS SHALL BE MINIMUM 3

4"Ø A325 (ASSUMED THREADS INTERCEPTED). USE A
MINIMUM OF 2 BOLTS PER CONNECTION. DESIGN CONNECTIONS FOR THE GREATER OF
THE FACTORED FORCES SHOWN ON THE DRAWINGS OR THE FACTORED END SHEAR OF
60% OF TOTAL BEAM CAPACITY

7.     FILLET TO BE INSPECTED BY CSA W178.2 GUIDELINES. FULL PENETRATION WELD TO BE
TESTED BY A THIRD PARTY TESTING AGENCY CSA W59. RESULTS TO BE SUBMITTED
TO ROV FOR REVIEW

8.     PRETENSIONING IS REQUIRED FOR ALL CONNECTION BOLTS SUSCEPTIBLE TO SEISMIC
FORCE.

9.     SNUG-TIGHT IS REQUIRED WHERE BOLTS ARE NOT CARRYING SEISMIC FORCE
ACCORDING TO CSA-S16, TABLE 8.

10.   METRIC SIZE BOLTS AND PLATE PRODUCTS ARE ACCEPTABLE ON AN EQUAL SIZE -
EQUAL STRENGTH BASIS
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STRUCTURAL NOTES (WORKSAFE BC OHS REGULATION)
GENERAL
1.     THE NOTES AND SPECIFICATIONS GIVEN ON THE STRUCTURAL DRAWINGS ARE TO BE

READ IN CONJUNCTION WITH THESE NOTES. THEY ARE NEITHER COMPLETE NOR DO
THEY REPLACE THE CONTRACT SPECIFICATIONS

2.     THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE DRAWINGS AND
SPECIFICATIONS OF ALL OTHER CONSULTANTS. ANY DISCREPANCIES NOTED SHALL BE
REPORTED IMMEDIATELY FOR CLARIFICATION

DRILL-IN (POST-INSTALLED) ANCHORS
1.     UNLESS AN APPROVED ALTERNATE IS PERMITTED BY ROV CONSULTING, USE "HILTI"

PRODUCTS. ONLY USE EPOXY BRAND NAME AND SERIES SPECIFIED ON DRAWINGS. THE
SPECIFIED PRODUCTS ARE SPECIFICALLY REQUIRED TO MEET THE STRUCTURAL
CALCULATIONS OF THE PLAN. BEFORE SUBSTITUTING ANOTHER BRAND, CONFIRM LOAD
CAPACITY BASED ON RELIABLE PUBLISHED TESTING DATA OR CALCULATIONS. ROV
CONSULTING INC. MUST EVALUATE AND GIVE WRITTEN APPROVAL FOR SUBSTITUTION
PRIOR TO INSTALLATION

2.     INJECTION OF ADHESIVE SHALL BE PERFORMED IN ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS ACCOMPANYING PRODUCT TO PRODUCE AN AIR-VOID
FREE INJECTION CLEAR OF DIRT AND DEBRIS. USE HILTI PROFI KIT FOR PROPER HOLE
PREPARATION

3.     DRILLING SHALL BE PERFORMED FOLLOWING SAFE-SET PROCEDURES OR WITH A
ROTARY HAMMER DRILL AND CARBIDE TIPPED DRILL BIT IN ACCORDANCE WITH
INSTRUCTIONS ACCOMPANYING ADHESIVE CARTRIDGES. ALTERNATE DRILLING
METHODS, SUCH AS DIAMOND CORING, MUST BE APPROVED BY ROV CONSULTING INC.
WHEN HOLES ARE DRILLED INTO ARCHAIC OR HOLLOW BASE MATERIALS, THE DRILL
SHOULD BE SET TO "ROTATION-ONLY" MODE

4.     NO REBAR IS ALLOWED TO BE CUT DURING THE INSTALLATION OF ANCHORS. IT IS THE
RESPONSIBILITY OF THE CONTRACTOR TO ENSURE REBAR IS LOCATED TO AVOID
ANCHORS THAT HAVE LIMITED FLEXIBILITY IN BEING REPOSITIONED

5.     USE HY-200 SYSTEM FOR FASTENING INTO CONCRETE. ALTHOUGH HAS RODS ARE
STANDARD, TZ RODS ARE PREFERRED DUE TO THEIR EFFICIENT INSTALLATION WITH
REDUCED DRILLING AND EASIER HOLE PREPARATION REQUIREMENTS

6.     SPECIAL CONDITIONS SUCH AS WATER SATURATED CONCRETE, WATER-FILLED HOLES,
UNDERWATER AND OVERHEAD INSTALLATIONS MUST BE APPROVED BY ROV
CONSULTING INC.

7.     ANCHORAGE TO CONCRETE

7.1. ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:
HILTI HIT-HY 200 SAFE SET SYSTEM WITH THE HILTI HIT-Z ROD PER ICC ESR-3187

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH HAS-E THREADED ROD PER ICC ESR-3187

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
WITH HAS-E THREADED ROD PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
HAS-E THREADED ROD PER ICC ESR-3814 FOR DIAMOND CORED HOLES

7.2. MEDIUM DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI KWIK HUS EZ AND KWIK HUS EZ-I SCREW ANCHORS SAFE SET SYSTEM WITH
HOLLOW DRILL BIT AND VACUUM SYSTEM PER ICC ESR-3027

· HILTI KWIK BOLT-TZ EXPANSION ANCHORS SAFE SET SYSTEM WITH HOLLOW DRILL
BIT AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE PER ICC ESR-1917

· HILTI KWIK BOLT 3 EXPANSION ANCHOR SAFE SET SYSTEM WITH HOLLOW DRILL BIT
AND VACUUM SYSTEM AND SI-AT-A22 WITH ADAPTIVE TORQUE (UNCRACKED
CONCRETE ONLY) PER ICC ESR-2302

7.3. HEAVY DUTY MECHANICAL ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HDA UNDERCUT ANCHORS PER ICC ESR 1546

· HILTI HSL-3 EXPANSION ANCHORS PER ICC ESR 1545

8.     REBAR DOWELING INTO CONCRETE

8.1.       ADHESIVE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE USE:

· HILTI HIT-HY 200 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3187

· HILTI HIT-HY 500v3 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM WITH CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814

· HILTI HIT-RE 500v3 SAFE SET SYSTEM WITH HILTI ROUGHENING TOOL (HIT RT) WITH
CONTINUOUSLY DEFORMED REBAR PER ICC ESR-3814 IN DIAMOND CORED HOLES

9.     ANCHORAGE TO SOLID GROUTED MASONRY

9.1. ADHESIVE ANCHORS USE:

· HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143

· STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED ROD
OR CONTINUOUSLY DEFORMED STEEL REBAR

9.2.  MECHANICAL ANCHORS USE:

· HILTI KWIK BOLT-3 EXPANSION ANCHORS WITH SI-AT-A22 WITH ADAPTIVE TORQUE
PER ICC ESR 1385

10.   ANCHORAGE TO HOLLOW / MULTI-WYTHE MASONRY

10.1.     ADHESIVE ANCHORS USE:

10.1.1.       HILTI HIT-HY 270 SAFE SET SYSTEM WITH HILTI HOLLOW DRILL BIT AND VACUUM
SYSTEM PER ICC ESR-4143.

10.1.2.       STEEL ANCHOR ELEMENT SHALL BE HILTI HAS-E CONTINUOUSLY THREADED
ROD OR CONTINUOUSLY DEFORMED STEEL REBAR

10.1.3.       THE APPROPRIATE SIZE SCREEN TUBE SHALL BE USED PER ADHESIVE
MANUFACTURER'S RECOMMENDATION

11.   ANCHOR CAPACITY USED IN DESIGN SHALL BE BASED ON THE TECHNICAL DATA
PUBLISHED BY HILTI OR SUCH OTHER METHOD AS APPROVED BY THE STRUCTURAL
ENGINEER OF RECORD. SUBSTITUTION REQUESTS FOR ALTERNATE PRODUCTS MUST
BE APPROVED IN WRITING BY THE STRUCTURAL ENGINEER OF RECORD PRIOR TO USE.
CONTRACTOR SHALL PROVIDE CALCULATIONS DEMONSTRATING THAT THE
SUBSTITUTED PRODUCT IS CAPABLE OF ACHIEVING THE PERFORMANCE VALUES OF
THE SPECIFIED PRODUCT. SUBSTITUTIONS WILL BE EVALUATED BY THEIR HAVING AN
ICC ESR SHOWING COMPLIANCE WITH THE RELEVANT BUILDING CODE FOR SEISMIC
USES, LOAD RESISTANCE, INSTALLATION CATEGORY, AND AVAILABILITY OF
COMPREHENSIVE INSTALLATION INSTRUCTIONS. ADHESIVE ANCHOR EVALUATION WILL
ALSO CONSIDER CREEP, IN-SERVICE TEMPERATURE AND INSTALLATION TEMPERATURE

12.   INSTALL ANCHORS PER THE MANUFACTURER INSTRUCTIONS, AS INCLUDED IN THE
ANCHOR PACKAGING

13.   OVERHEAD ADHESIVE ANCHORS MUST BE INSTALLED USING THE HILTI PROFI SYSTEM

14.   THE CONTRACTOR SHALL ARRANGE AN ANCHOR MANUFACTURER'S REPRESENTATIVE
TO PROVIDE ONSITE INSTALLATION TRAINING FOR ALL OF THEIR ANCHORING
PRODUCTS SPECIFIED.  THE STRUCTURAL ENGINEER OF RECORD MUST RECEIVE
DOCUMENTED CONFIRMATION THAT ALL OF THE CONTRACTOR'S PERSONNEL WHO
INSTALL ANCHORS ARE TRAINED PRIOR TO THE COMMENCEMENT OF INSTALLING
ANCHORS.

15.   ANCHOR CAPACITY IS DEPENDANT UPON SPACING BETWEEN ADJACENT ANCHORS AND
PROXIMITY OF ANCHORS TO EDGE OF CONCRETE.  INSTALL ANCHORS IN ACCORDANCE
WITH SPACING AND EDGE CLEARANCES INDICATED ON THE DRAWINGS.

16.   EXISTING REINFORCING BARS IN THE CONCRETE STRUCTURE MAY CONFLICT WITH
SPECIFIC ANCHOR LOCATIONS.  UNLESS NOTED ON THE DRAWINGS THAT THE BARS
CAN BE CUT, THE CONTRACTOR SHALL REVIEW THE EXISTING STRUCTURAL DRAWINGS
AND SHALL UNDERTAKE TO LOCATE THE POSITION OF THE REINFORCING BARS AT THE
LOCATIONS OF THE CONCRETE ANCHORS, BY HILTI FERROSCAN, GPR, X-RAY, CHIPPING
OR OTHER MEANS

17. HILTI CONTACT INFORMATION:

   PH:                    1-800-363-4458
   FAX:                  1-800-363-4459

WOOD CONNECTIONS
1.     ALL BOLTS AND ANCHOR BOLTS SHALL CONFORM TO ASTM A307

2.     ALL BOLTS AND NUTS MUST BE FITTED WITH CUT STEEL WASHERS

3.     ALL STEEL PLATE USED IN CONNECTION DETAILS SHALL BE GRADE 300W

4.     ALL NAILING SHALL BE WITH COMMON WIRE NAILS TO CSA B111. IF PNEUMATIC NAILS
ARE INTENDED AS SUBSTITUTION,  SUBMIT INFORMATION TO ROV CONSULTING FOR
REVIEW AND APPROVAL PRIOR TO USE

5.     BOLT HOLES SHALL NOT BE MORE THAN 1
16" LARGER THAN THE BOLT DIAMETER

6.     BOLTS IN WOOD SHALL NOT BE LESS THAN 7 DIAMETERS FROM THE END AND 4
DIAMETERS FROM THE EDGE

7.     LAG SCREWS SHALL BE PRE-DRILLED WITH A BIT SIZE OF 65% OF THE SHANK DIAMETER
FOR THE THREADED PORTION. LEAD HOLES SHALL BE THE SAME LENGTH AS THE
UNTHREADED PORTION AND THE SAME DIAMETER AS THE SHANK. SCREW ALL LAGS
INTO PLACE. CUT WASHERS SHALL BE PROVIDED UNDER HEADS WHICH BEAR ON WOOD

8.     NO CHECKS OR SPLITS ALLOWED AT AREAS TO BE BOLTED OR LAGGED

9.     ALL EXPOSED BOLTS AND WASHERS SHALL BE GALVANIZED, OR PER THE ARCHITECT

10.   ALL FRAMING CONNECTION HARDWARE INCLUDING HOLD-DOWN CONNECTORS, JOIST /
BEAM HANGERS, STRAPS, ANGLES, ETC. SHALL BE "SIMPSON STRONG TIE" OR
APPROVED EQUAL

11.   NAILS SHALL BE PLACED NOT LESS THAN 3
8" FROM THE PANEL EDGE AND SHALL NOT BE

OVER-DRIVEN MORE THAN 15% OF THE PANEL THICKNESS

ABBREVIATIONS
A.B. ANCHOR BOLT
ABV. ABOVE
A.F. ALTERNATING FACE
ALT. ALTERNATING
ADD'L. ADDITIONAL
BBO BEAM BY OTHERS
BCC BOTTOM CHORD CONNECTION
BCE BOTTOM CHORD EXTENSION
B.L.L. BOTTOM LOWER LAYER
B.U.L. BOTTOM UPPER LAYER
B/U BUILT UP
CANT. CANTILEVER
c/c CENTRE-TO-CENTRE
CONT. CONTINUOUS

C.J. CONTROL JOINT
CL. CLEARANCE
CLR CLEARANCE

CENTRELINE
C/L CENTRELINE
c/w COMPLETE WITH
D&E DRILL & EPOXY
DL DEAD LOAD
Do DITTO

END GRAIN BEARING
E.F. EACH FACE
EMB. EMBED
e/e EACH END
e/w EACH WAY
F.F. FAR FACE
F.M. FACE MOUNT (HANGER)
F.S. FAR SIDE

G.T. GIRDER TRUSS
HD HOLD DOWN
H1E HOOK ONE END
H2E HOOK TWO ENDS
k KIP (1000 LBS)
KB KWIK BOLT (HILTI)
LL LIVE LOAD
N.F. NEAR FACE
N.S. NEAR SIDE
o/c ON CENTER
OWSJ OPEN WEB STEEL JOIST
PL PLATE
r/w REINFORCED WITH
SCL STRUCTURAL COMPOSITE LUMBER
SDL SADDLE
SST SIMPSON STRONG TIE
T.B.C. TO BE CONFIRMED
T.B.D. TO BE DETERMINED
TCX TOP CHORD EXTENSION
TJ TIE JOIST
T.L.L. TOP LOWER LAYER
T.U.L. TOP UPPER LAYER
T.M. TOP MOUNT (HANGER)
t/o TOP OF
T/S TOP OF SLAB
TYP. TYPICAL
u/s UNDER SIDE
w/ WITH

WITHOUT
U.N.O. UNLESS NOTED OTHERWISE
Δ ALLOWABLE DEFLECTION

EGB

w/o

℄

C.I.P. CAST-IN-PLACE (CONCRETE)

GL GRID LINE

3.     GUARDRAIL LOADS HAVE BEEN CALCULATED IN ACCORDANCE WITH THE PROVISIONS IN
SECTION 4.58 OF THE WORKSAFE BC OHS REGULATION

4.     GUARDRAIL LOADS:

HORIZONTAL OR VERTICAL CONCENTRATED LIVE LOAD

VERTICAL DOWNWARD DISTRIBUTED LIVE LOAD

125 LBS (550 N)

100 LB/FT (1.5 kN/m)

        THESE LOADS NEED NOT BE CONSIDERED TO ACT SIMULTANEOUSLY

WOOD FRAMING
1.     ALL DIMENSIONAL LUMBER TO BE #2 SPF OR BETTER. WALL STUDS MUST BE #2 SPF OR

BETTER AND SHALL CONFORM TO CAN/CSA-0141

2.     ALL TIMBER WORK SHALL CONFORM TO THE REQUIREMENTS OF CAN/CSA-086

3.     ALL FRAMING, BRIDGING, BLOCKING, NAILING, ETC. SHALL CONFORM TO THE BUILDING
CODE, SECTION 9.23

4.     ALL BEAM SPLICES ARE TO OCCUR AT SUPPORTS, UNLESS NOTED OTHERWISE

2.     SCL (STRUCTURAL COMPOSITE LUMBER) - STRESS GRADES:

E (psi) fb(psi) fv(psi) fcp(psi)

PARALLEL STRAND
LUMBER (PSL) - BEAMS

2.2x10 6 5360 540 1365

PARALLEL STRAND
LUMBER (PSL) - COLUMNS

1.8x10 6 4435 355 775

LAMINATED VENEER
LUMBER (LVL) - BEAMS

2.0x10 6 4805 530 1365

ENGINEERED WOOD MEMBERS
1.     GLUE LAMINATED MEMBERS SHALL BE FABRICATED BY A PLANT CONFORMING TO CSA

0177-M89 ( R2003) "QUALIFICATION CODE FOR MANUFACTURERS OF GLUE LAMINATED
TIMBER"

        GLULAM BEAM STRESS GRADES:

        SIMPLE SPAN - 24f-E

        CONTINUOUS SPAN OR CANTILEVER - 24f-EX

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

        COLUMN GRADES

        ALL - 16c-E

        FINISH AS PER ARCHITECTURAL REQUIREMENTS & EXTERIOR SERVICE CONDITIONS

3.     GENERAL CONTRACTOR TO SUBMIT ALL PERTINENT DRAWINGS AND DESIGN
INFORMATION TO MANUFACTURER, INCLUDING ANY PERTINENT MECHANICAL AND
ELECTRICAL EQUIPMENT THAT WOULD AFFECT BEAM DESIGN

4.     MANUFACTURER / CONTRACTOR TO SUBMIT SHOP DRAWINGS TO DESIGN AUTHORITY,
STRUCTURAL ENGINEER FOR APPROVAL PRIOR TO MANUFACTURER

5.     WEATHER PROTECTION REQUIRED FOR ALL MEMBERS DURING CONSTRUCTION AND
SCL MATERIALS REQUIRE WEATHER PROTECTION FOR THE SERVICE LIFE OF THE
BUILDING, AS PER THE ARCHITECTURAL PLANS

5.     DESIGN OF BACKUP STRUCTURE TO RESIST THE REACTIONS APPLIED BY THE GUARDRAIL
MOUNTING BRACKETS BY OTHERS

STRUCTURAL ALUMINUM
1.     ALL ALUMINUM TO BE 6061-T6

2. FABRICATION PRACTICES SHALL FOLLOW THOSE FOR STEEL AS IN CSA S16,
EXCEPT AS MODIFIED BY CSA S157

3. GAS OR FLAME CUTTING SHALL NOT BE USED

4. IF RE-ENTRANT CUTS ARE USED, THEY SHALL BE FILLETED BY DRILLING PRIOR TO
CUTTING

5. WELDING SHALL BE WITH AN INERT GAS SHIELDED ARC PROCESS SUCH AS
TUNGSTEN INERT GAS (TIG), METAL INERT GAS (MIG), OR PLASMA ARC CONFORMING
TO THE REQUIREMENTS OF CSA W59.2

6. WELDING OPERATORS AND PROCEDURES SHALL BE QUALIFIED ACCORDING TO
CSA W47.2

7. ALL WELDS TO BE 1/4", U.N.O.

8. ALL BOLTS TO BE A325 STAINLESS STEEL

STRUCTURAL STEEL
1.     FABRICATION, ERECTION, STRUCTURAL DESIGN AND DETAILING OF ALL STRUCTURAL

STEEL AND CONNECTORS SHALL BE IN ACCORDANCE WITH CSA-S16. STEEL DECKING
AND METAL STUDS SHALL BE DESIGNED, FABRICATED AND INSTALLED IN ACCORDANCE
WITH CSA-S16 AND SPECIFICATIONS OF THE MANUFACTURER. SHOP DRAWINGS FOR
THE CONNECTIONS SHALL BE SEALED BY A QUALIFIED PROFESSIONAL ENGINEER
REGISTERED IN THE PROVINCE OF BRITISH COLUMBIA

2.     WELDING SHALL CONFORM TO CSA W59 AND SHALL BE PERFORMED BY CSA
CERTIFIED WELDERS. FABRICATION SHOPS SHALL BE APPROVED BY THE CANADIAN
WELDING BUREAU TO CSA W47.1. FABRICATION SHOP TO HAVE MINIMUM DIVISION 2
CERTIFICATION. CERTIFICATES SHALL BE SUPPLIED TO THE ROV CONSULTING

3.     STRUCTURAL STEEL SHALL MEET CSA G40.20 FOR GENERAL REQUIREMENTS
AND CSA G40.21 FOR QUALITY

4.     GRADES OF MATERIAL (UNLESS OTHERWISE NOTED)

        HSS, W SHAPES                                                      350W CLASS (C)
OTHER STRUCTURAL STEEL & MISC. METALS     300W
BOLTS, NUTS AND WASHERS                                 ASTM A325
ANCHOR BOLTS                                                       ASTM A307

5.     ALL CONNECTIONS SHALL BE SHOP WELDED AND FIELD BOLTED UNLESS OTHERWISE
APPROVED. CONNECTION SHALL BE DESIGNED FROM FACE OF THE BEAM TO COLUMNS
WITHOUT APPLYING ROTATIONAL LOADS TO COLUMN

6.     ALL STRUCTURAL STEEL CONNECTIONS SHALL, UNLESS OTHERWISE NOTED, BE
DESIGNED BY THE FABRICATOR. ALL FILLET WELDS SHALL BE MINIMUM 1

4" (6 mm) U.N.O.
ALL BOLTS SHALL BE MINIMUM 3

4"Ø A325 (ASSUMED THREADS INTERCEPTED). USE A
MINIMUM OF 2 BOLTS PER CONNECTION. DESIGN CONNECTIONS FOR THE GREATER OF
THE FACTORED FORCES SHOWN ON THE DRAWINGS OR THE FACTORED END SHEAR OF
60% OF TOTAL BEAM CAPACITY

7.     FILLET TO BE INSPECTED BY CSA W178.2 GUIDELINES. FULL PENETRATION WELD TO BE
TESTED BY A THIRD PARTY TESTING AGENCY CSA W59. RESULTS TO BE SUBMITTED
TO ROV FOR REVIEW

8.     PRETENSIONING IS REQUIRED FOR ALL CONNECTION BOLTS SUSCEPTIBLE TO SEISMIC
FORCE.

9.     SNUG-TIGHT IS REQUIRED WHERE BOLTS ARE NOT CARRYING SEISMIC FORCE
ACCORDING TO CSA-S16, TABLE 8.

10.   METRIC SIZE BOLTS AND PLATE PRODUCTS ARE ACCEPTABLE ON AN EQUAL SIZE -
EQUAL STRENGTH BASIS
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DETAILS
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MIGHTYRAIL

4' -0" SPAN OPTION

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL FLOOR MOUNT FRONT SECTION
CONCRETE ANCHOR OPTION4

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL FLOOR MOUNT SIDE SECTION
CONCRETE ANCHOR OPTION5

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL FLOOR MOUNT TOP SECTION
CONCRETE ANCHOR OPTION6

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL VERTICAL MOUNT SIDE SECTION
CONCRETE ANCHOR OPTION8

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL VERTICAL MOUNT TOP SECTION
CONCRETE ANCHOR OPTION9

SCALE: 3" = 1'-0"S100.1

MIGHTYRAIL VERTICAL MOUNT FRONT SECTION
CONCRETE ANCHOR OPTION7

(4) 3/8"⌀ x MIN. 2" EMBED. 
SST TITEN HD ANCHOR BOLTS 
EACH MOUNT OR EQUIVALENT EDGE OF CONCRETE

SCALE:S100.1

MIGHTYRAIL VERTICAL MOUNT 3D VIEW2
SCALE:S100.1

MIGHTYRAIL FLOOR MOUNT 3D VIEW1
SCALE:S100.1

MIGHTYRAIL RAILING PIECE 3D VIEW3
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NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM

NOTE: 
ALL MIGHTYRAIL COMPONENTS TO 
BE GRADE W300 OR W350 STEEL 
OR GRADE 6061-T6 ALUMINUM
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