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GENERAL NOTES

UNLESS OTHERWISE SHOWN ON THE REINFORCEMENT DESIGN DRAWINGS, THE DETAILS AND NOTES
SHOWN ARE TYPICAL FOR ALL REINFORCEMENT DRAWINGS.

EDGE BARS ACROSS THICKNESS OF MEMBER TO BE SAME SIZE TABLE 2
AS CORRESPONDING WALL OR SLAB BARS
ABBREVIATIONS REINFORCEMENT DOWELS: REINFORCEMENT TABLE
BF = BOTTOM FACE CRJ = CONTRACTION JOINT it - ?8;{%“$EL£YER DOWELS INDICATED ON THE DRAWING, SUCH AS #8 (d), SHALL BE EMBEDDED A . = 4000 psi f, = 60,000 psi
TF =TOP FACE EJ = EXPANSION JOINT _ LENGTH EQUAL TO LyAND SHALL HAVE A PROJECTION EQUAL TO THAT REQUIRED FOR
NF = NEAR FACE BR = BOTTOM ROW ML = MIDDLE LAYER TOP SPLICING TO A BAR OF THE SAME DIAMETER.
FE = FAR FACE TR = TOP ROW NS = NEAR SIDE MINIMUM DEVELOPMENT LENGTH LENGTH OF LAPPED
L. R EF = EACH FACE NR = NEAR ROW FS = FAR SIDE ACCESSORIES: BAR GTOG (Ld) (INCHES) SPLICE (INCHES)
IF = INSIDE FACE FR = FAR ROW ES = EACH SIDE SIZE | BAR SPACING
1 t < OF = OUTSIDE FACE ER = EACH ROW EW = EACH WAY BAR SUPPORTS, SPACERS, AND OTHER ACCESSORIES ARE NOT SHOWN ON THE # (INCHES) OTHER TOP OTHER TOP
4 1 CJ = CONSTRUCTION JOINT IR = INSIDE ROW EC = EACH CORNER DRAWINGS. THE RECOMMENDATIONS OF THE ACI SP-66 (ACI DETAILING MANUAL), OR BARS BARS* BARS BARS*
. J \ OCJ = OPTIONAL CONSTRUCTION OR = OUTSIDE ROW Ly = DEVELOPMENT LENGTH OTHER APPROVED SUPPORTING SYSTEM MAY BE USED.
0 N JOINT MR = MIDDLE ROW d, = NOMINAL DIAMETER OF
] 12 16
® TIE ( CTJ = CONTROL JOINT REINFORCING BAR REFERENCE CODE: 3 3 12 16
" 4 BAR EDGE Le
= BARS 4 3 12 15 16 20
e ] UNLESS OTHERWISE SHOWN FOLLOW THE RECOMMENDATIONS ESTABLISHED BY THE
—_—0 = o R . SPC. = SPACE OR SPACES AMERICAN CONCRETE INSTITUTE'S "MANUAL OF STANDARD PRACTICE FOR DETAILING 5 4 15 19 19 04
N EQ. SPC. = EQUALLY SPACED, EQUAL SPACES REINFORCED CONCRETE STRUCTURES, ACI 315",
L L ol | l~e—8" MAX. UV = UNIFORMLY VARYING LENGTHS OF BARS BETWEEN LENGTHS SHOWN 5 5 18 3 o3 09
7/ - CL.=CLEAR NOTES TO DETAILERS:
_ _ CORNER 7] — CTR. = CENTER OR CENTERS ; 5 o5 23 33 43
BARS SPLICE LENGTHS SHOWN ON THE TABLE ON THIS DRAWING ARE FOR CLASS B SPLICES IN
/< A ACCORDANCE WITH ACI 318. LENGTH OF CLASS A LAP SPICES SHALL BE EQUAL TO THE 8 5 29 37 37 49
L DEVELOPMENT LENGTH. SPLICES OR DEVELOPMENT LENGTHS OTHER THAN THOSE SHOWN IN THE
TABLES MUST BE DETAILED ON THE REINFORCEMENT DESIGN DRAWINGS.
N CORNER BAR SECTION A 9 7 36 46 46 60
- - SPLICES: 10 8 44 57 57 74
TIE BARS SYMBOLS
THE MINIMUM LENGTH OF LAP FOR SPLICING PARALLEL BARS SHALL BE GIVEN IN THE APPLICABLE 11 9 53 68 68 89
o—— AN OPEN CIRCLE AT THE END OF A BAR INDICATES A BEND WITH THE BAR TURNED AWAY FROM TABLE (REINFORCEMENT TABLE). SPLICES SHALL BE STAGGERED TO GIVE 24 INCHES CLEAR
THE OBSERVER. BETWEEN ENDS OF ADJACENT SPLICES. BARS SPLICED BY NONCONTACT LAP SPLICES SHALL NOT BE
SPACED TRANSVERSELY FARTHER APART THAN ONE-FIFTH THE REQUIRED LAP SPLICE LENGTH, NOR 6
TABLE FOR REINFORCEMENT AROUND OPENINGS e— ACLOSED CIRCLE AT THE END OF A BAR INDICATES A BEND WITH THE BAR TURNED TOWARDS IN. WHEN REINFORCING BARS OF DIFFERENT SIZE ARE TO BE SPLICED, THE LENGTHS OF LAP SHALL " TOP BARS ARE HORIZONTAL BARS IN BEAMS AND SLABS SO PLACED
MEMBER THE OBSERVER. BE GOVERNED BY THE SMALLER DIAMETER BAR. SPLICES ARE TO BE MADE SO THAT THE REQUIRED méTB"\A"F?RE THAN 12" OF CONCRETE IS CAST IN THE MEMBER BELOW
THICKNESS TIE BAR EDGE BARS CORNER BARS CLEAR DISTANCES TO FACE OF CONCRETE CONCRETE WILL BE MAINTAINED. :
SPLICES SHOWN THUS =~——— INDICATE A LAPPED SPLICE, NOT A BEND IN THE BAR.
LESS THAN 10" NONE 1-CTR. 1-#4 CTR. PLACING:
" "g" 2-(1-EF 2-#4 (1EF
10" THRU 1-6 NONE (1-EF) (1EF) DIMENSIONS REINFORCEMENT AT SMALL OPENINGS (MAX. 1-5") IN WALLS AND SLABS MAY BE SPREAD APART
1'-7" THRU 3'-0" #4 @1'-0" 3-EQ. SPC. 2-#6 (1EF) NOT MORE THAN 1.5 TIMES THE BAR SPACING. REINFORCEMENT MAY BE ADJUSTED LATERALLY TO
o 45 @10 SPC.a0" it (1 DIMENSIONS BETWEEN BARS ARE TO THE CENTERLINE OF THE BARS UNLESS OTHERWISE MAINTAIN A CLEAR DISTANCE OF AT LEAST 1" BETWEEN THE REINFORCEMENT AND KEYS,
OVER 3-0 6@1- PC.@1" -#8 (1EF) SHOWN. CLEAR COVER DIMENSIONS ARE MARKED "CL". WATERSTOPS. ANCHOR BOLTS, FORM TIES, CONDUITS AND OTHER EMBEDDED MATERIALS. IN
HEAVILY REINFORCED AREAS, RELOCATION OF THE EMBEDDED MATERIAL MUST BE CONSIDERED.
WHEN BARS ARE BENT DUE TO OFFSETS LESS THAN 3" DEEP, THE SLOPE OF THE INCLINED
COVER PORTION MUST NOT EXCEED 6 TO 1. REINFORCEMENT PARALLEL TO ANCHOR BOLTS OR OTHER
OMIT EDGE AND TIE BARS ALONG SIDES OF OPENINGS WHERE DIMENSION IS LESS THAN 18" PLACE THE REINFORCEMENT SO THAT THE CLEAR DISTANCE BETWEEN FACE OF CONCRETE AND E“H”EE[L?('TSUM@;EFSAAESG?’E% ABTEEE'-ACED TO MAINTAIN A CLEAR DISTANCE OF AT LEAST 1.33 TIMES
NEAREST REINFORCEMENT IS AS NOTED ON THE DRAWINGS. :
OMIT CORNER BARS AT SIDES OF OPENINGS ADJACENT TO FLOORS, WALLS, OR BEAMS
SPACING:
CORNER BARS REQUIRED IF EITHER DIMENSION OF OPENING IS GREATER THAN 18"
THE FIRST AND LAST BARS IN WALLS AND SLABS, STIRRUPS IN BEAMS, AND TIES IN COLUMNS ARE
USE CORNER BARS IN FACE OF RECESSES DEEPER THAN 4" IF EITHER DIMENSION OF TO START AND END AT A MAXIMUM OF ONE HALF OF THE ADJACENT BAR SPACING. A MINIMUM OF
RECESS IS GREATER THAN 18" 2.5d CLEAR FROM THE EDGE IS REQUIRED FOR #9, #10, AND #11 BARS IF SPLICE LENGTHS OR
REDUCED DEVELOPMENT LENGTHS GIVEN IN TABLES 3-60 AND 4-60 ARE TO BE USED.
¥ N STANDARD HOOKS:
90° HOOK BENT BARS: HOOKS SHALL HAVE 180° BENDS AND EXTENSIONS OF 4-BAR DIAMETERS BUT NOT LESS THAN 2-1/2"
L PARALLEL TO THE MAIN LEG OF THE BAR, OR 90° BENDS AND EXTENSIONS OF AT LEAST 12-BAR
[~ UNLESS OTHER RADIUS BENDS ARE INDICATED ON THE DRAWINGS, ALL REINFORCEMENT DIAMETERS. HOOKS FOR STIRRUP AND TIE ANCHORAGE ONLY SHALL HAVE EITHER A 90° OR 135°
REQUIRING BENDING SHALL BE BENT AROUND A PIN HAVING THE FOLLOWING DIAMETER: BEND PLUS AN EXTENSION OF AT LEAST 6-BAR DIAMETERS BUT NOT LESS THAN 2-1/2" AT THE FREE
. END OF THE BAR. RADIUS OF BEND TO BE AS SPECIFIED IN THE TABLE OF PIN DIAMETERS.
d y
“ |
TABLE 1 SPECIFICATION FOR CAST-IN-PLACE CONCRETE:
y
P
q WORK SHALL CONFORM TO ALL REQUIREMENTS OF ACI 301 SPECIFICATIONS FOR STRUCTURAL
PIN DIAMETER IN INCHES CONCRETE, EXCEPT AS MODIFIED BY THESE CONTRACT DOCUMENTS. UNLESS NOTED OTHERWISE,
COMPATIBLE PROVISIONS FROM ACI 301 AND THESE CONTRACT DOCUMENTS SHALL ALL APPLY. ACI
TYPICAL CORNER DETAILS BAR NO. 3 4 5 6 7 8 9 10 1 301 INCLUDES, BUT IS NOT LIMITED TO, REQUIREMENTS FOR FORM WORK, REINFORCEMENT,
STANDARD BENDS 21/4 3 3 3/4 41/2 51/4 6 9 10 11 CONCRETE MIXTURES, HANDLING, PLACING, FINISHING, AND CURING.
STIRRUP AND TIE BENDS |1 1/2 2 212 41/2 5 1/4 6 - - -
REINFORCING STEEL;:
CONTROL JOINT, PAINT JOINT —=
TO PREVENT BOND REINFORCING STEEL SHALL CONFORM TO ASTM A615 GRADE 60 AND SHALL BE UNCOATED.
CONCRETE MIX:
‘ ‘ ‘ ‘ —. [ ] [ ]
. . s —4-. HEgSI LT CONCRETE SHALL HAVE 28-DAY COMPRESSIVE STRENGTH OF AT LEAST 4,000 PSI. IN ADDITION TO
= 7 X THE REQUIREMENTS OF ACI 301, MAXIMUM SIZE OF AGGREGATE SHALL NOT EXCEED 1.5 INCHES AND
. / \ SHALL NOT CONTAIN MATERIALS DELETERIOUSLY REACTIVE WITH ALKALIS IN THE CEMENT. MIX
DESIGN SHALL MEET THE REQUIREMENTS FOR EXPOSURE CATEGORIES F2 (EXCEPT FOR
6" PVC WATERSTOP REINFORCEMENT AS
COMPRESSIVE STRENGTH), SO, P1, AND C1.
SHOWN ON SECTIONS ) FOR DISCUSSION ONLY
CONSTRUCTION JOINTS:
UNLESS NOTED OTHERWISE, A BONDING AGENT SHALL BE APPLIED TO HARDENED CONCRETE
TYPICAL CONTROL JOINT DETAIL SURFACES THAT WILL BE JOINED WITH FRESH CONCRETE.
CLIENT PROJECT
WATER SUPPLY AND STORAGE COMPANY LARAMIE TUNNEL EAST PORTAL
FORT COLLINS, COLORADO OUTLET STRUCTURE REHABILITATION
CONSULTANT DENVER OFFICE TITLE
B 44 UNION BLVD., SUITE 300 STRUCTURAL NOTES
ﬁ LAKEWOOD, COLORADO
A
A 2016-09-29 ISSUED FOR DISCUSSION CPB MTM CPB SWR i g GOI(!er lﬁA 303) 980-0540
Assoc1ates [+1] (303) 980- PROJECT NO. REV. of DRAWING
www.golder.com
REV. YYYY-MM-DD DESCRIPTION DESIGNED PREPARED REVIEWED APPROVED 1653155 A 5

IF THIS MEASUREMENT DOES NOT MATCH WHAT IS SHOWN, THE SHEET SIZE HAS BEEN MODIFIED FROM: ANSI D

1in

0




Path: \\Denver.golder.gds\acad\16\1653155\PRODUCTION\_A TUNNEL EAST PORTAL\ | File Name: 1653155A005.dwg
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3 /
CONSTRUCTION JOINT 4 /
63 A y
/ /

STRUCTURAL STEEL SPECIFICATION: FASTENERS:
STRUCTURAL STEEL FABRICATION AND ERECTION SHALL CONFORM TO AISC 303 FASTENERS SHALL CONFORM TO THE FOLLOWING STANDARDS, UNLESS NOTED
CODE OF STANDARD PRACTICE FOR STEEL BUILDINGS AND BRIDGES OTHERWISE
STRUCTURAL STEEL SHAPES AND PLATES SHALL CONFORM TO THE FOLLOWING PLAIN STEEL OR ALLOY STEEL BOLTING COMPONENTS:
STANDARDS BOLTS: ASTM F3125 GRADE A325
WIDE FLANGE (W) SHAPES: ASTM A992 ANCHOR RODS: NOT PERMITTED
CHANNEL (C OR MC) SHAPES: ASTM A36 NUTS: ASTM A563
HOLLOW STRUCTURAL SECTIONS (HSS): ASTM A500 GRADE B WASHERS: ASTM F436
PIPE: ASTM A53 GRADE B STAINLESS STEEL (ALLOY 304) BOLTING COMPONENTS:

BOLTS: NOT PERMITTED
ANCHOR RODS: ASTM F593 GROUP 1
NUTS: ASTM F594 GROUP 1
WASHERS: MATERIAL MEETING ASTM A240
USE A LOCK WASHER BENEATH EACH NUT.
UNLESS OTHERWISE NOTED, CONNECTIONS SHALL BE SNUG-TIGHTENED.

WELDING:

WELDING SHALL CONFORM TO AWS D1.1. ELECTRODES SHALL BE E70. WELDING
SHALL BE PERFORMED BY A WABO-CERTIFIED WELDER.
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