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#4

#3

101"

91"

81"

72"

63"

43"

36"

29"

22"

REINFORCING TENSION

SPLICE TABLE
BAR SIZE

16"

20"

24"

29"

42"

48"

54"

61"

67"

1. ABOVE TABLE IS FOR NORMAL WEIGHT CONCRETE;

f'c=5,000 PSI AND REINFORCING STEEL; fy=60,000 PSI.

2. ALL SPLICES SHALL BE CONSIDERED TENSION SPLICES USING

LAP LENGTHS IN TABLE ABOVE UNLESS SPECIFICALLY SHOWN

OTHERWISE ON THE DRAWINGS.

3. LENGTHS ARE BASED ON LAP CLASS B SPLICES WITH

CENTER TO CENTER SPACING OF BARS EQUAL TO OR

GREATER THAN 6 DIAMETERS.

4. TOP BARS ARE HORIZONTAL BARS WITH MORE THAN 12"

OF CONCRETE CAST UNDER THEM.

5. USE TENSION LAP LENGTHS FOR HORIZ & VERT. WALL BARS.

NOTES

TENSION LAP LENGTH * TOP BARS

STRUCTURAL ABBREVIATIONS

ALT ALTERNATE

ALUM ALUMINUM

B/ BOTTOM

BLDG BUILDING

BM BEAM

BOT BOTTOM

BSMT BASEMENT

CHAN CHANNEL

CIP CAST-IN-PLACE

CJ CONSTRUCTION 

JOINT

CL CENTERLINE

CLR CLEAR

COL COLUMN

CONC CONCRETE

CONST CONSTANT

CONSTR CONSTRUCTION

CONT CONTINUOUS

CLSM CONTROLLED LOW

STRENGTH MATERIAL

COR CORNER

CY CUBIC YARD

DET DETAIL

DIA / Ø DIAMETER

DIAG DIAGONAL

DISC DISCONTINOUS

DIST DISTANCE

DWLS DOWELS

EJ EXPANSION JOINT

EE EACH END

EF EACH FACE

EFF EFFLUENT

ES EACH SIDE

EW EACH WAY

EA EACH

EL/ ELEV ELEVATION

EX EXISTING

EXT EXTERIOR/ 

EXTENSION

FD FLOOR DRAIN

FF FAR FACE

FS FAR SIDE

FIN FINISH

FL FLOOR

FND FOUNDATION

FST FINAL SETTLING 

TANK

FT FEET

GALV GALVANIZED

GR GRADE

H/ HORIZ HORIZONTAL

HP HIGH POINT

HK HOOK

HT HEIGHT

ID INSIDE DIAMETER

IE INVERT ELEVATION

IF INSIDE FACE

IN INCHES

INFL INFLUENT

INT INTERIOR

JT JOINT

KIP THOUSAND POUNDS

KB KNEE BRACE

LP LOW POINT

LGTH LENGTH

MAX MAXIMUM

MFR MANUFACTURER

MIN MINIMUM

MO MASONRY OPENING

NF NEAR FACE

NS NEAR SIDE

NTS NOT TO SCALE

NIC NOT IN CONTRACT

OC ON CENTER

OD OUTSIDE DIAMETER

OF OUTSIDE FACE

OPNG OPENING

PEMB PRE-ENGINEERED

METAL BUILDING

PSF POUNDS PER SQ. 

FOOT

PSI POUNDS PER SQ. 

INCH

REINF REINFORCEMENT

RE REFER TO

SCHED SCHEDULE

SET SETTLING

SHTS SHEETS

SIM SIMILAR

SJ SLAB CONTROL 

JOINT

SS STAINLESS STEEL

STIR STIRRUPS

STRUCT STRUCTURAL

TOS ELEVATION TOP OF

STRUCTURAL STEEL

T/ TOP

TYP TYPICAL

UNO UNLESS NOTED

OTHERWISE

V VERTICAL

WP WORK POINT

1. DIMENSIONS AND ELEVATIONS OF EXISTING STRUCTURES ARE BASED

ON PREVIOUS CONTRACT DRAWINGS. CONTRACTOR IS RESPONSIBLE

FOR VERIFYING W/ FIELD MEASUREMENTS ALL DIMENSIONS AND

ELEVATIONS FOR FABRICATION AND/OR MODIFICATIONS OR ADDITIONS

BEING MADE UNDER THIS CONTRACT. ANY DISCREPANCIES SHALL BE

PRESENTED TO THE OWNER AND ANY DESIGN CONFLICTS SHALL BE

RESOLVED WITH OWNER PRIOR TO FABRICATIONS OR CONSTRUCTION

OF IMPACTED ITEMS.

2. MATERIALS FOR THE FOLLOWING FACILITY COMPONENTS SHALL BE

AS INDICATED BELOW UNLESS NOTED OTHERWISE:

A. SUMP GRATING . . . GALV. STEEL 

3. ALL EXISTING DIMENSIONS AND ELEVATIONS SHOWN WITH THE ±

SYMBOL, ARE APPROXIMATE AND SHALL BE VERIFIED IN FIELD BY

THE CONTRACTOR BEFORE FABRICATION AND CONSTRUCTION.

4. ALL DIMENSIONS OR ELEVATIONS MARKED WITH AN ASTERISK "*"

SHALL BE DETERMINED OR VERIFIED WITH EQUIP. MFR. CERTIFIED

SHOP DRAWINGS OR FIELD MEASUREMENTS OF EXISTING

CONSTRUCTION BEFORE FABRICATION AND CONSTRUCTION.

5. ALL ADHESIVE ANCHORING SYSTEMS FOR POST-INSTALLED ANCHORS

AND/OR REINFORCING DOWELS IN CONCRETE OR MASONRY SHALL BE

PER SPECIFICATIONS AT SIZE AND SPACING INDICATED ON DRAWINGS

WITH EMBEDMENT DEPTH INDICATED ON DRAWINGS.

6. ALL POST-INSTALLED ANCHOR BOLTS INTO NEW OR EXISTING

CONCRETE SHALL BE ASTM A316 STAINLESS STEEL THREADED ROD

WITH STAINLESS STEEL WASHER AND NUT, UNO.

GENERAL NOTES

CAST-IN-PLACE CONCRETE

1. THE DETAILING, BENDING, AND PLACING OF REINFORCING STEEL

SHALL BE IN ACCORDANCE WITH ACI STANDARD 350-06/350R-06

CODE AND ACI DETAILING MANUAL, SP-66 (94). FIELD BENDING

WILL NOT BE PERMITTED UNLESS APPROVED BY ENGINEER

2. ALL REINFORCING STEEL SHALL BE NEW BILLET STEEL DEFORMED

BARS CONFORMING TO ASTM A615, GRADE 60.

3. ALL CONCRETE SHALL HAVE A COMPRESSIVE STRENGTH OF 5000 PSI

@ 28 DAY UNLESS OTHERWISE NOTED.

4. WATERSTOPS SHALL BE PROVIDED AT ALL CONSTRUCTION JOINTS,

CONTROL JOINTS AND EXPANSION JOINTS (UNLESS NOTED

OTHERWISE).

5 ALL STIRRUPS AND TIES SHALL BE CLOSED TYPE WITH 135 DEGREE 

HOOKS, U.N.O.

6 ALL COLD JOINTS IN CONCRETE STRUCTURES SHALL HAVE A 

CONTINUOUS WATERSTOP CREATING A WATERTIGHT JOINT AS 

DETAILED. WHERE NOT SPECIFIED ALL COLD JOINTS SHALL HAVE A 

HYDROPHILIC WATERSTOP PER SPECIFICATIONS.  

7 THE LENGTH OF ALL LAP SPLICES SHALL BE AS SPECIFIED IN 

"REINFORCING TENSION SPLICE TABLE" ON THIS SHEET UNLESS 

OTHERWISE INDICATED IN DRAWINGS. WHEN BARS OF DIFFERENT SIZE 

ARE BEING LAPPED, THE LENGTH SHALL BE THE  SPECIFIED LAP 

LENGTH OF THE LARGER BAR.

8 BOTTOM AND TOP REINFORCING BARS FOR ALL DISCONTINUOUS ENDS 

OF BEAMS AND SLABS  SHALL HAVE HOOKS AND SPLICES 

CONFORMING TO ACI MANUAL OF STANDARD  PRACTICE.

9 ALL FILLET AND TOPPING CONCRETE SHALL BE HAVE A MINIMUM 28 

DAY COMPRESSIVE STRENGTH OF 6000 PSI. FILLET CONCRETE, 

SHALL BE PLACED TO PRODUCE CONTOURS INDICATED ON PLANS, 

AND SHALL RECEIVE SMOOTH FLOAT FINISH.

10 CONCRETE COVER OVER PRIMARY REINFORCEMENT SHALL BE (2) 

INCHES MINIMUM (1 1/2" FOR COLUMN TIES AND BEAM STIRRUPS), 

UNLESS NOTED OTHERWISE, AND (3) INCHES MINIMUM WHERE CAST 

AGAINST EARTH.

11.CAST-IN-PLACE CONCRETE CONSTRUCTION JOINTS:

A. ALL CONSTRUCTION JOINTS SHALL HAVE FORMED KEYWAYS AND

WATERSTOPS (WHERE INDICATED) PER DETAILS ON SHEET S-2.

12.CAST-IN-PLACE CONCRETE WALLS WHICH SUPPORT AN ELEVATED

SLAB SHALL NOT BE BACKFILLED UNTIL THE ELEVATED SLAB IS

PLACED AND CURED.

13.ALL EXPOSED EDGES OF BEAMS, COLUMNS, SLABS AND WALLS

SHALL BE CHAMFERED 3/4".

METALS
1. MISCELLANEOUS METALS SHALL CONFORM TO ASTM A-36.

2. ALL GALVANIZED STEEL SHALL BE HOT-DIP GALVANIZED

CONFORMING TO ASTM A123, UNO.

3. ALL 11/2" DEEP STEEL GRATING INDICATED ON PLANS SHALL BE

TYPE 15-SGI-4 GRATING AND SHALL HAVE A MINIMUM ALLOWABLE

WORKING STRESS OF 12,000 PSI WITH THE FOLLOWING MINIMUM

SECTION PROPERTIES:

Sx = 0.90 IN3/FT

Ix = 0.675 IN4/FT

SOILS
1. DUE TO THE PROXIMITY OF EXISTING STRUCTURES, ROADS AND

UTILITIES, IT WILL BE NECESSARY TO PROVIDE TEMPORARY EARTH

RETENTION FOR CONSTRUCTION WITHIN DEEP EXCAVATIONS.

SELECTION AND DESIGN OF TEMPORARY EARTH RETENTION SYSTEMS

AND PROTECTION OF EXISTING STRUCTURES, ROADS AND UTILITIES

ARE THE SOLE RESPONSIBILITY OF THE CONTRACTOR.  DESIGN

CALCULATIONS FOR PROPOSED EARTH RETENTION MEASURES, SEALED

BY A PROFESSIONAL ENGINEER REGISTERED IN THE STATE OF

MICHIGAN, SHALL BE SUBMITTED TO AND APPROVED BY THE

ENGINEER PRIOR TO BEGINNING RELATED EXCAVATION WORK.

2. SOIL BORING DATA IS INCLUDED IN THE SPECIFICATIONS FOR

INFORMATION ABOUT THE UNDERGROUND CONDITIONS ONLY AT THE

LOCATIONS WHERE THE BORINGS WERE MADE. THE OWNER DOES

NOT REPRESENT OR WARRANT THAT THE UNDERGROUND CONDITIONS

ENCOUNTERED DURING CONSTRUCTION SHALL CONFORM TO THOSE

DESCRIBED IN THE GEOTECHNICAL REPORT PREPARED FOR THIS

PROJECT. THE CONTRACTOR SHALL DRAW THEIR OWN CONCLUSIONS

AS TO SOIL CONDITIONS FROM THEIR OWN EXPERIENCE,

INDEPENDENT NOWLEDGE, AND INVESTIGATION OF THE SITE. THE

CONTRACTOR SHALL OBTAIN ADDITIONAL SUBSURFACE CONDITION

INFORMATION AS THEY CONSIDER NECESSARY TO COMPLETE THE

WORK AT NO ADDITIONAL COST TO THE OWNER.

3. CONTRACTOR SHALL PREPARE AN EXCAVATION PLAN INCLUDING SIDE

SLOPES ROPOSED, TEMPORARY OR PERMANENT EARTH RETENTION

SYSTEMS, AND DEWATERING OR DEPRESSURIZING SYSTEMS FOR

REVIEW PRIOR TO START OF WORK.

FOUNDATIONS

1. CONTRACTOR SHALL BE AWARE OF AND VERIFY LOCATION OF ALL

UNDERGROUND UTILITIES, TANKS, ETC. DUE CARE SHALL BE

EXERCISED DURING CONSTRUCTION ACTIVITIES SUCH THAT EXISTING

UTILITIES ARE NOT DAMAGED.

2. ALL EXCAVATED MATERIAL SHALL BE DISPOSED OF IN AN APPROVED

MANNER. ALL EXCAVATIONS SHALL CONFORM TO OSHA

REQUIREMENTS.

3. ALL EXCAVATION, FILLING, BACKFILLING, FOUNDATION AND

COMPACTION CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE

PROJECT GEOTECHNICAL EXPLORATION REPORT, REQUIREMENTS

NOTED ON THE DRAWINGS, AND PROJECT SPECIFICATIONS, UNO.

4. BARRICADE ALL OPEN EXCAVATIONS OCCURRING AS PART THE WORK

AND POST WITH WARNING LIGHTS.

5. SLOPE OR BENCH SIDES OF EXCAVATIONS TO COMPLY WITH CODES

AND ORDINANCES HAVING JURISDICTION. PROVIDE SHORING OR

SHIELDING WHERE SLOPING IS NOT POSSIBLE BECAUSE OF SPACE

RESTRICTION OR STABILITY OF MATERIAL EXCAVATED.

MISCELLANEOUS
1. BEFORE CONSTRUCTION, THE CONTRACTOR SHALL VERIFY ALL

EQUIPMENT FOUNDATION, PAD AND CURB DIMENSIONS, AND THE

SIZES AND LOCATIONS OF ANCHOR BOLTS FROM MANUFACTURER'S

CERTIFIED SHOP DRAWINGS.

2. CONTRACTOR IS RESPONSIBLE TO IDENTIFY AND ACCOMMODATE

OPENINGS AND EMBEDDED ITEMS SHOWN ON OTHER DRAWINGS.

3. ALL ADHESIVE ANCHORING SYSTEMS FOR POST INSTALLED ANCHORS

AND/OR REINFORCING DOWELS IN CONCRETE AND MASONRY SHALL

BE "HIT-HY 200 ADHESIVE ANCHORING SYSTEM" BY HILTI AT SIZE

AND SPACING INDICATED ON DRAWINGS (OR APPROVED EQUAL).

4. PROVIDE EXPANDED METAL CLOSURES AND SUPPORT FRAMING,

MATCHING MATERIAL AND FINISH OF ADJACENT GUARDRAILS, AT ALL

EQUIPMENT OPENING LOCATIONS, AS REQUIRED TO MEET FEDERAL

AND LOCAL SAFETY REGULATIONS.
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MAX MAXIMUM

MFR MANUFACTURER

MIN MINIMUM

MO MASONRY OPENING

NF NEAR FACE

NS NEAR SIDE

NTS NOT TO SCALE

NIC NOT IN CONTRACT

OC ON CENTER

OD OUTSIDE DIAMETER

OF OUTSIDE FACE

OPNG OPENING

PEMB PRE-ENGINEERED

METAL BUILDING

PSF POUNDS PER SQ. 

FOOT

PSI POUNDS PER SQ. 

INCH

REINF REINFORCEMENT

RE REFER TO

SCHED SCHEDULE

SET SETTLING

SHTS SHEETS

SIM SIMILAR

SJ SLAB CONTROL 

JOINT

SS STAINLESS STEEL

STIR STIRRUPS

STRUCT STRUCTURAL

TOS ELEVATION TOP OF

STRUCTURAL STEEL

T/ TOP

TYP TYPICAL

UNO UNLESS NOTED

OTHERWISE

V VERTICAL

WP WORK POINT

1. DIMENSIONS AND ELEVATIONS OF EXISTING STRUCTURES ARE BASED 

ON PREVIOUS CONTRACT DRAWINGS. CONTRACTOR IS RESPONSIBLE 

FOR VERIFYING W/ FIELD MEASUREMENTS ALL DIMENSIONS AND 

ELEVATIONS FOR FABRICATION AND/OR MODIFICATIONS OR ADDITIONS 

BEING MADE UNDER THIS CONTRACT. ANY DISCREPANCIES SHALL BE 

PRESENTED TO THE OWNER AND ANY DESIGN CONFLICTS SHALL BE 

RESOLVED WITH OWNER PRIOR TO FABRICATIONS OR CONSTRUCTION 

OF IMPACTED ITEMS.

2. MATERIALS FOR THE FOLLOWING FACILITY COMPONENTS SHALL BE  

AS INDICATED BELOW UNLESS NOTED OTHERWISE: 

A. SUMP GRATING . . . GALV. STEEL 

3. ALL EXISTING DIMENSIONS AND ELEVATIONS SHOWN WITH THE ± 

SYMBOL, ARE APPROXIMATE AND SHALL BE VERIFIED IN FIELD BY 

THE CONTRACTOR BEFORE FABRICATION AND CONSTRUCTION. 

4. ALL DIMENSIONS OR ELEVATIONS MARKED WITH AN ASTERISK "*"  

SHALL BE DETERMINED OR VERIFIED WITH EQUIP. MFR. CERTIFIED 

SHOP DRAWINGS OR FIELD MEASUREMENTS OF EXISTING 

CONSTRUCTION BEFORE FABRICATION AND CONSTRUCTION.

5. ALL ADHESIVE ANCHORING SYSTEMS FOR POST-INSTALLED ANCHORS 

AND/OR REINFORCING DOWELS IN CONCRETE OR MASONRY SHALL BE 

PER SPECIFICATIONS AT SIZE AND SPACING INDICATED ON DRAWINGS 

WITH EMBEDMENT DEPTH INDICATED ON DRAWINGS.

6. ALL POST-INSTALLED ANCHOR BOLTS INTO NEW OR EXISTING 

CONCRETE SHALL BE ASTM A316 STAINLESS STEEL THREADED ROD 

WITH STAINLESS STEEL WASHER AND NUT, UNO.

GENERAL NOTES

CAST-IN-PLACE CONCRETE

1. THE DETAILING, BENDING, AND PLACING OF REINFORCING STEEL 

SHALL BE IN ACCORDANCE WITH ACI STANDARD 350-06/350R-06 

CODE AND ACI DETAILING MANUAL, SP-66 (94). FIELD BENDING 

WILL NOT BE PERMITTED UNLESS APPROVED BY ENGINEER

2. ALL REINFORCING STEEL SHALL BE NEW BILLET STEEL DEFORMED 

BARS CONFORMING TO ASTM A615, GRADE 60.

3. ALL CONCRETE SHALL HAVE A COMPRESSIVE STRENGTH OF 5000 PSI 

@ 28 DAY UNLESS OTHERWISE NOTED.

4. WATERSTOPS SHALL BE PROVIDED AT ALL CONSTRUCTION JOINTS, 

CONTROL JOINTS AND EXPANSION JOINTS (UNLESS NOTED 

OTHERWISE).

5 ALL STIRRUPS AND TIES SHALL BE CLOSED TYPE WITH 135 DEGREE 

HOOKS, U.N.O.

6 ALL COLD JOINTS IN CONCRETE STRUCTURES SHALL HAVE A 

CONTINUOUS WATERSTOP CREATING A WATERTIGHT JOINT AS 

DETAILED. WHERE NOT SPECIFIED ALL COLD JOINTS SHALL HAVE A 

HYDROPHILIC WATERSTOP PER SPECIFICATIONS.  

7 THE LENGTH OF ALL LAP SPLICES SHALL BE AS SPECIFIED IN 

"REINFORCING TENSION SPLICE TABLE" ON THIS SHEET UNLESS 

OTHERWISE INDICATED IN DRAWINGS. WHEN BARS OF DIFFERENT SIZE 

ARE BEING LAPPED, THE LENGTH SHALL BE THE  SPECIFIED LAP 

LENGTH OF THE LARGER BAR.

8 BOTTOM AND TOP REINFORCING BARS FOR ALL DISCONTINUOUS ENDS 

OF BEAMS AND SLABS  SHALL HAVE HOOKS AND SPLICES 

CONFORMING TO ACI MANUAL OF STANDARD  PRACTICE.

9 ALL FILLET AND TOPPING CONCRETE SHALL BE HAVE A MINIMUM 28 

DAY COMPRESSIVE STRENGTH OF 6000 PSI. FILLET CONCRETE, 

SHALL BE PLACED TO PRODUCE CONTOURS INDICATED ON PLANS, 

AND SHALL RECEIVE SMOOTH FLOAT FINISH.

10 CONCRETE COVER OVER PRIMARY REINFORCEMENT SHALL BE (2) 

INCHES MINIMUM (1 1/2" FOR COLUMN TIES AND BEAM STIRRUPS), 

UNLESS NOTED OTHERWISE, AND (3) INCHES MINIMUM WHERE CAST 

AGAINST EARTH.

11.CAST-IN-PLACE CONCRETE CONSTRUCTION JOINTS:

A. ALL CONSTRUCTION JOINTS SHALL HAVE FORMED KEYWAYS AND 

WATERSTOPS (WHERE INDICATED) PER DETAILS ON SHEET S-2.

12.CAST-IN-PLACE CONCRETE WALLS WHICH SUPPORT AN ELEVATED 

SLAB SHALL NOT BE BACKFILLED UNTIL THE ELEVATED SLAB IS 

PLACED AND CURED.

13.ALL EXPOSED EDGES OF BEAMS, COLUMNS, SLABS AND WALLS 

SHALL BE CHAMFERED 3/4". 

METALS
1. MISCELLANEOUS METALS SHALL CONFORM TO ASTM A-36.

2. ALL GALVANIZED STEEL SHALL BE HOT-DIP GALVANIZED 

CONFORMING TO ASTM A123, UNO.

3. ALL 11/2" DEEP STEEL GRATING INDICATED ON PLANS SHALL BE 

TYPE 15-SGI-4 GRATING AND SHALL HAVE A MINIMUM ALLOWABLE 

WORKING STRESS OF 12,000 PSI WITH THE FOLLOWING MINIMUM 

SECTION PROPERTIES:

Sx = 0.90 IN3/FT

Ix = 0.675 IN4/FT

SOILS
1. DUE TO THE PROXIMITY OF EXISTING STRUCTURES, ROADS AND 

UTILITIES, IT WILL BE NECESSARY TO PROVIDE TEMPORARY EARTH 

RETENTION FOR CONSTRUCTION WITHIN DEEP EXCAVATIONS. 

SELECTION AND DESIGN OF TEMPORARY EARTH RETENTION SYSTEMS 

AND PROTECTION OF EXISTING STRUCTURES, ROADS AND UTILITIES 

ARE THE SOLE RESPONSIBILITY OF THE CONTRACTOR.  DESIGN 

CALCULATIONS FOR PROPOSED EARTH RETENTION MEASURES, SEALED 

BY A PROFESSIONAL ENGINEER REGISTERED IN THE STATE OF 

MICHIGAN, SHALL BE SUBMITTED TO AND APPROVED BY THE 

ENGINEER PRIOR TO BEGINNING RELATED EXCAVATION WORK. 

2. SOIL BORING DATA IS INCLUDED IN THE SPECIFICATIONS FOR 

INFORMATION ABOUT THE UNDERGROUND CONDITIONS ONLY AT THE 

LOCATIONS WHERE THE BORINGS WERE MADE. THE OWNER DOES 

NOT REPRESENT OR WARRANT THAT THE UNDERGROUND CONDITIONS 

ENCOUNTERED DURING CONSTRUCTION SHALL CONFORM TO THOSE 

DESCRIBED IN THE GEOTECHNICAL REPORT PREPARED FOR THIS 

PROJECT. THE CONTRACTOR SHALL DRAW THEIR OWN CONCLUSIONS 

AS TO SOIL CONDITIONS FROM THEIR OWN EXPERIENCE, 

INDEPENDENT NOWLEDGE, AND INVESTIGATION OF THE SITE. THE 

CONTRACTOR SHALL OBTAIN ADDITIONAL SUBSURFACE CONDITION 

INFORMATION AS THEY CONSIDER NECESSARY TO COMPLETE THE 

WORK AT NO ADDITIONAL COST TO THE OWNER.

3. CONTRACTOR SHALL PREPARE AN EXCAVATION PLAN INCLUDING SIDE 

SLOPES ROPOSED, TEMPORARY OR PERMANENT EARTH RETENTION 

SYSTEMS, AND DEWATERING OR DEPRESSURIZING SYSTEMS FOR 

REVIEW PRIOR TO START OF WORK. 

FOUNDATIONS

1. CONTRACTOR SHALL BE AWARE OF AND VERIFY LOCATION OF ALL  

UNDERGROUND UTILITIES, TANKS, ETC. DUE CARE SHALL BE 

EXERCISED DURING CONSTRUCTION ACTIVITIES SUCH THAT EXISTING 

UTILITIES ARE NOT DAMAGED.

2. ALL EXCAVATED MATERIAL SHALL BE DISPOSED OF IN AN APPROVED 

MANNER. ALL EXCAVATIONS SHALL CONFORM TO OSHA 

REQUIREMENTS.

3. ALL EXCAVATION, FILLING, BACKFILLING, FOUNDATION AND 

COMPACTION CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE 

PROJECT GEOTECHNICAL EXPLORATION REPORT, REQUIREMENTS 

NOTED ON THE DRAWINGS, AND PROJECT SPECIFICATIONS, UNO.

4. BARRICADE ALL OPEN EXCAVATIONS OCCURRING AS PART THE WORK 

AND POST WITH WARNING LIGHTS.

5. SLOPE OR BENCH SIDES OF EXCAVATIONS TO COMPLY WITH CODES 

AND ORDINANCES HAVING JURISDICTION. PROVIDE SHORING OR 

SHIELDING WHERE SLOPING IS NOT POSSIBLE BECAUSE OF SPACE 

RESTRICTION OR STABILITY OF MATERIAL EXCAVATED.

MISCELLANEOUS
1. BEFORE CONSTRUCTION, THE CONTRACTOR SHALL VERIFY ALL 

EQUIPMENT FOUNDATION, PAD AND CURB DIMENSIONS, AND THE 

SIZES AND LOCATIONS OF ANCHOR BOLTS FROM MANUFACTURER'S 

CERTIFIED SHOP DRAWINGS.

2. CONTRACTOR IS RESPONSIBLE TO IDENTIFY AND ACCOMMODATE 

OPENINGS AND EMBEDDED ITEMS SHOWN ON OTHER DRAWINGS.

3. ALL ADHESIVE ANCHORING SYSTEMS FOR POST INSTALLED ANCHORS 

AND/OR REINFORCING DOWELS IN CONCRETE AND MASONRY SHALL 

BE "HIT-HY 200 ADHESIVE ANCHORING SYSTEM" BY HILTI AT SIZE 

AND SPACING INDICATED ON DRAWINGS (OR APPROVED EQUAL).

4. PROVIDE EXPANDED METAL CLOSURES AND SUPPORT FRAMING, 

MATCHING MATERIAL AND FINISH OF ADJACENT GUARDRAILS, AT ALL 

EQUIPMENT OPENING LOCATIONS, AS REQUIRED TO MEET FEDERAL 

AND LOCAL SAFETY REGULATIONS.
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1'-6" 1'-3" 21'-6" 1'-3" 1'-6"

27'-0"

1
'-
6
"

1
'-
3
"

1
4
'-
8
"

1
'-
3
"

1
'-
6
"

2
0
'-
2
"

2

S-1

1-1/2" GALV. STL. 

GRATING W/ CURB ANGLE 

(SEE DETAIL 2 / S-3)

SLOPE FLOOR 2" 

TOWARDS SUMP

N

3
'-
5
 
1
/
2
"

4
'-
1
 
3
/
4
"

10'-6"

17'-6"

PIPE SUPPORT

PER DETAIL 9/S-3

1

S-1

20" DIA PIPE

6" DIA PIPE

2'-0" 3"

2
'-
0
"

3
"

3'-0" x 3'-0" ACCESS HATCH

N

20" DIA PIPE 

PENETRATION, SEE DETAIL 

6 ON S-3 FOR FLANGE 

CONNECTION DETAIL

5'-0" x 5'-0" ACCESS HATCH

1

S-1

6" DIA PIPE 

PENETRATION, SEE DETAIL 

6 ON S-3 FOR FLANGE 

CONNECTION DETAIL

3'-6" 1'-0" 5'-0" 1'-0" 7'-0" 1'-0" 3'-0"

1
'-
0
"

3
'-
0
"

1
'-
0
"

5
'-
6
"

4
'-
2
"

1
0
"

3
'-
0
"

1
0
"

10" 3'-0" 10"

7
'-
2
"

1
'-
0
"

5
'-
0
"

1
'-
6
"

1
0
"

5
'-
0
"

1
0
"

10" 5'-0" 10"
ACCESS HATCH RISER

T/SLAB

EL 757.08'

T/SUMP SLAB

EL 754.58'

2
'-
6
"

1
'-
6
"

SEE SECTION 1 

FOR SLAB REINF.

2'-0"X2'-0" X 2'-6" 

DEEP SUMP

1-1/2" GALV. STL. 

GRATING W/ CURB ANGLE 

(SEE DETAIL 2 / S-3)

SUMP REINF. TO MATCH 

SIZE & SPACING OF SLAB 

REINF.1'-6" 2'-0" 1'-6"

3"

NOTES:

1.

2.

ASSUMED NET DESIGN SOIL BEARING PRESSURE IS 2000 

PSF.

STABILIZE THE BOTTOM OF THE EXCAVATION WITH A 

HEAVY DUTY GEOTEXTILE FABRIC, MEETING OR 

EXCEEDING THE REQUIREMENTS OF SKAPS INDUSTRIES 

W180 OR GEOTECHNICAL ENGINEER APPROVED EQUAL, 

FOLLOWED BY A MINIMUM OF 12 TO 24 INCHES OF 

COMPACTED GRANULAR AGGREGATE MATERIAL TYPE A2 

MDOT SERIES 22A LIMESTONE. EXACT THICKNESS SHALL 

BE DETERMINED IN THE FIELD AT THE TIME OF 

CONSTRUCTION.  

T/WALL

EL 768.91'

T/SLAB

EL 757.08'

T/SUMP SLAB

EL 754.58'

EXIST. GRADE

EL 771.08'

S-1

3

#8@12" 

T&B, EW

#8@12" VEF

#8 DOWELS@12" EF

#7@10" HEF

20" DIA PIPE, SEE DETAIL 

6 ON S-3 FOR FLANGE 

CONNECTION DETAIL

#6@8"

T&B, EW

5'-0" x 5'-0" 

ACCESS HATCH

COMPACTED FILL, SEE 

NOTE 2 THIS SHEET

BENTONITE GEOTEXTILE 

WATERPROOFING UNDER 

SLAB

GRANULAR BACKFILL 

AGAINST FLUID APPLIED 

WATERPROOFING SYSTEM 

CJ WITH HYDROPHILIC 

WATERSTOP (TYP)

3'-0" x 3'-0" 

ACCESS HATCH

6" DIA PIPE BEYOND

PIPE SUPPORT

PER DETAIL 9/S-3

TYP.

1'-6"

4
'-
2
"

1
'-
6
"

1
1
'-
1
0
"

1
'-
0
"

T/WALL

EL 768.91'

EXIST. GRADE

EL 771.08'

(3)#7 BARS T&B

5'-0"X5'-0" 

ACCESS HATCH

#4 STIRRUPS 

@ 6"O.C.

#5@12" 

VERT EF

#5@12" 

HORIZ EF

10"

1'-0"

6
"

1
'-
0
"

1
'-
2
"

Know what's below.
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SCALE: 3/8" = 1'-0"

T/SLAB  PLAN SCALE: 3/8" = 1'-0"

GRADE PLAN

SCALE: 1/2" = 1'-0"S-1

2 SUMP DETAIL

G
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C
 
M
E
T
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V
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P
L
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A
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C
T
IO
N

S-1
SCALE: 3/8" = 1'-0"S-1

1 SECTION

SCALE: 1" = 1'-0"S-1

3 RISER/BEAM DETAIL



1'-6" 1'-3" 29'-0" 1'-3" 1'-6"

34'-6"

1
'-
6
"

1
'-
3
"

1
6
'-
0
"

1
'-
3
"

1
'-
6
"

2
1
'-
6
"

2

S-2

1-1/2" GALV. STL. 

GRATING W/ CURB 

ANGLE (SEE DETAIL 2 

/ S-3)

SLOPE FLOOR 2" 

TOWARDS SUMP

N

1

S-2

STANDARD MANHOLE 

RUNGS AT 12" O.C. 

SPACING

2
'-
0
"

36" DIP PENETRATION 

(SEE PROCESS)

48" PCCP 

PENETRATION (SEE 

PROCESS)

48" PCCP 

PENETRATION (SEE 

PROCESS)

NOTES:

1.

2.

ASSUMED NET DESIGN SOIL BEARING PRESSURE IS 2000 

PSF.

STABILIZE THE BOTTOM OF THE EXCAVATION WITH A 

HEAVY DUTY GEOTEXTILE FABRIC, MEETING OR 

EXCEEDING THE REQUIREMENTS OF SKAPS INDUSTRIES 

W180 OR GEOTECHNICAL ENGINEER APPROVED EQUAL, 

FOLLOWED BY A MINIMUM OF 12 TO 24 INCHES OF 

COMPACTED GRANULAR AGGREGATE MATERIAL TYPE A2 

MDOT SERIES 22A LIMESTONE. EXACT THICKNESS SHALL 

BE DETERMINED IN THE FIELD AT THE TIME OF 

CONSTRUCTION.  

N

1

S-2

2
'-
0
"

2'-6"

3'-3"

4'-0" DIA PC MANHOLE RISER

STANDARD MANHOLE FRAME AND COVER

T/WALL

EL 769.08'

T/SLAB

EL 760.08'

T/SUMP SLAB

EL 757.58'

EXIST. GRADE

EL 772.00'

#7@6" T&B, EW

1
'-
8
"

1
'-
3
"

9
'-
0
"

2
'-
6
"

1
'-
6
"

#6@6" 

VEF

4'-0" DIA PC 

MANHOLE RISER (SEE 

DETAIL 8 / S-3)

#6@6" 

T&B, EW

#6 

DOWELS 

EF

#7@10" 

HEF

COMPACTED FILL, SEE 

NOTE 2 THIS SHEET

EXIST 48" PCCP 

(SEE CIVIL / 

PROCESS)

SLOPE FLOOR TO 

SUMP PIT

BENTONITE GEOTEXTILE 

WATERPROOFING UNDER 

SLAB

GRANULAR BACKFILL 

AGAINST FLUID-APPLIED 

WATERPROOFING SYSTEM

CJ WITH 

HYDROPHILIC 

WATERSTOP (TYP)

T/SLAB

EL 760.08'

T/SUMP SLAB

EL 757.58'

2
'-
6
"

1
'-
6
"

1'-6" 2'-0" 1'-6"

3"

SEE SECTION 1 

FOR SLAB REINF.

2'-0"X2'-0" X 

2'-6" DEEP 

SUMP

1-1/2" GALV. STL. 

GRATING W/ CURB 

ANGLE (SEE DETAIL 2 

/ S-3)
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SCALE: 3/8" = 1'-0"

T/SLAB

C
IT
Y
 
O
F
 
F
L
IN
T
 
M
E
T
E
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V
A
U
L
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P
L
A
N
 
A
N
D
 
S
E
C
T
IO
N

SCALE: 3/8" = 1'-0"

EXIST. GRADE

SCALE: 3/8" = 1'-0"S-2

1 SECTION

SCALE: 1/2" = 1'-0"S-2

2 SUMP DETAIL

S-2



(SEE PROCESS SHEETS)

W & L

FINISHED FLOOR

WHERE PAD IS PLACED 

ON EXIST. FLOOR, DRILL 

AND GROUT #5 @ 12" 

DOWELS IN 1" DIA X 6" 

DEEP HOLES. 

ROUGHEN 

FLOOR SLAB

P
R
O
C
E
S
S
 
S
H
E
E
T

"
T
"
 
S
E
E
 
P
L
A
N
 
O
N

S
L
A
B

TOP /SLAB

EL (SEE PLANS)

#5 DOWEL @ 

12" O.C.

1/4"

2 1/2" 1/2" BAR X GRATING HT.

(SS OR GALV, SEE PLAN)

WELD TO L3

L3x3x1/4 (SS 

OR GLAV, SEE 

PLAN) W/ 1/2" 

DIA. x 6" LONG 

ANCHORS @ 24" 

O.C. (MIN. 2 PER 

SIDE)

GRATING

GALV STEEL ANGLE 

OF SIZE AND 

THICKNESS AS 

REQUIRED TO 

PROVIDE FLUSH 

SURFACE

GRATING 2" x 3/16" STRAP

ANCHORS @ 24" O/C

(MIN. 2 PER SIDE)

OR

BAR SIZE

#4

#5

#6

#7

OPENING REINFORCEMENT SCHEDULE

REINFORCEMENT REQUIRED
THICKNESS

16" OR LESS

16" TO 4'-0"

ALL

TYPE OF

OPENING

UNFRAMED

FRAMED

(BEAMS)

EXTRA

YES

YES

NO

[ - BARS

NO

YES

NO

DIAGONAL

YES

YES

YES

BAR SIZE

#8

#9

#10

#11

LENGTH =

OPENING PLUS

10'-0"

12'-0"

16'-0"

20'-0"

LENGTH =

OPENING PLUS

3'-0"

4'-0"

6'-0"

8'-0"

BAR SIZE

#4

#5

#6

#6

#7

CENTERED ON C OF OPENING
LENGTH OF EXTRA BARS

L

SLAB OR WALL

THICKNESS

DIAG. BARS - (4) SIDES OF

OPENING E.F.; EQUAL SPACING

ALL OPENINGS

DIAGONAL BARS

FROM

0

8"

16"

24"

32"

TO &

INCLUDING

8"

16"

24"

32"

40"

NO.

1

2

2

3

3

LENGTH

3'-0"

4'-0"

5'-0"

5'-0"

6'-0"

SLAB OPENING DETAIL OR WALL JAMB PLAN

UNFRAMED OPENING DETAIL PLAN-

RECTANGULAR SLAB OPENING ELEV.-

RECTANGULAR WALL OPENING

U
N
F
R
A
M
E
D

O
P
E
N
IN
G
 
L
E
N
G
T
H

(4
'-
0
"
 
M
A
X
)

UNFRAMED

OPENING WIDTH

(4'-0" MAX)

PROVIDE EXTRA BARS E.W., E.F. TO REPLACE BARS CUT BY 

OPENING (1/2 EA. SIDE). WHEN NUMBER OF CUT BARS IS 

ODD NUMBER INCREASE TO NEXT LARGEST EVEN NUMBER.

UNFRAMED OPENING DETAIL PLAN-

CIRCULAR SLAB OPENING ELEV.-

CIRCULAR WALL OPENING

PROVIDE EXTRA BARS E.W., E.F. TO REPLACE BARS CUT BY 

OPENING (1/2 EA. SIDE). WHEN NUMBER OF CUT BARS IS 

ODD NUMBER INCREASE TO NEXT LARGEST EVEN NUMBER.

UN
FR
AM
ED

OP
EN
ING

 S
IZE

(4'
-0
" 
MA
X)

T
H
IC
K

OPENING

DIAGONAL BARS

EXTRA BARS 

T&B OR E.F.

#6 BARS TO MATCH 

CUT BARS THUS:

1'-0"

1'-0"

PROCESS PIPE (SEE 

PROCESS SHEETS 

FOR SIZE AND 

LOCATION)

TAPED HOLES IN 

FLANGES OF WALL 

PIPE (PROVIDE 

TEMPORARY PLUGS TO 

KEEP THREADS FREE 

OF CONCRETE)

WALL PIPE
HYDROPHILIC RUBBER 

WATERSTOP ALL 

AROUND (DOUBLE FOR 

SLABS OR WALSS 18" 

THICK OR GREATER)

PROVIDE CORNER

BARS IN WALLS TO

MATCH H. BARS

LAPPED LENGTH (TYP) 1'-8" MIN (TYP)

1
'-
8
"
 
M
IN

(T
Y
P
)

1
'-
8
"
 
M
IN

(T
Y
P
)

L
A
P
P
E
D

L
E
N
G
T
H

LENGTH (TYP)

LAPPED

NOTE: USE CANT

STRIP TO BEVEL

ALL EXPOSED VERT.

& HORIZ. EDGES

1'-8" MIN (TYP)

T/3 T/3 T/3

T

L
A
P
P
E
D
 
L
E
N
G
T
H

WALL OR 

SLAB LINE

DOWELS THRU 

JOINT OR 

CONTINUOUS 

REINFORCING

WATERSTOP* W/ 

ADHESIVE (CONT) U.N.O. 

FLOATED FINISH 

BELOW WATERSTOP

(FOR MEMBERS UP TO 18" THICK)

(MIN)

3" CLR

*NOTE

1. HYDROPHILIC RUBBER WATERSTOP SHALL BE USED IN ALL 

CAST-IN-PLACE CONCRETE BELOW GROUNDWATER TABLE.

2. BENTONITE WATERSTOP (NSF 61 CERTIFIED) MAY BE USED 

AT ALL OTHER JOINTS IN CAST-IN-PLACE CONCRETE 

CONSTRUCTION.

3. ALL UNFORMED SURFACES WHERE WATERSTOP IS TO BE 

ADHERED SHALL HAVE A FLOATED FINISH.

4. ALL KEYWAYS SHALL BE CONSTRUCTED USING WOOD FORM 

EMBEDDED IN PLASTIC CONCRETE AND REMOVED AFTER 

CURING.

EITHER SHOWN ON 

SECTION OR NOTED AS 

C.J. ON PLAN

A-A A-A

DIA. OF PIPE + 1'-0"

DIA. OF PIPE + 1'-0"

SECTION A-A

1
'-
0
"

#4@12"

#5@12" EF

(2)#4 BARS 

(1 EF)

T/ FLOOR

FOR SIZE AND CL OF 

PIPE SEE PROCESS DWGS

3"X 1/4" 

NEOPRENE 

BEARING STRIP

#4

#

5

NOTE:

WHERE SUPPORT PIER IS PLACED ON 

EXIST. CONCRETE FLOOR, DRILL AND 

GROUT #5@12" DOWELS IN 1" DIA. X 

10" DEEP HOLES. CLEAN AND 

ROUGHEN EXISTING CONCRETE SURFACE 

AND APPLY A CEMENT SLURRY PRIOR 

TO PLACING NEW CONCRETE. 

T
H
IC
K
N
E
S
S

S
L
A
B

S
T
E
M

B
E
A
M

BEAM 

REINF. 

THICKNESS

WALL

B
L
O
C
K
O
U
T

W
A
L
L

#5@6" (4 MIN)

TERMINATE 

VERT. REINF. 

STL IN WALL

WALL REINF.

HYDROPHILIC 

WATERSTOP

KEYWAY

CONTINUE EXT. 

FACE HORIZ. 

REINF. STL. 

THROUGH POCKET
BEAM

1
2
"
 
T
O
P

MH COVER WITH BOLT-

DOWN FRAME AND LID

18" OR LESS BRICK GRADE 

ADJUSTMENT COURSE

12" PRECAST 

RISER

BUTYL RUBBER 

GASKET PRECAST
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R
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R
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1 EQUIPMENT PAD DETAIL
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2 TYP. GRATING DETAILS

SCALE: 3/8" = 1'-0"

3 ADD'L REINFORCING STEEL AT OPENINGS IN WALLS AND SLABS

SCALE: 1" = 1'-0"

6 CAST-IN PIPE FLANGE DETAILSCALE: 1" = 1'-0"

5 WALL CORNER / INTERSECTION DETAIL
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9 TYPICAL PIPE SUPPORT PIER
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