
REBAR TENSION DEVELOPMENT LENGTHS (INCHES)
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CASE 2

NOTES:
1. CASE 1 IS DEFINED AS BARS WITH CLEAR SPACING OF AT LEAST 2 x db AND WITH 

CLEAR COVER AT LEAST db.
2. CASE 2 IS DEFINED AS BARS THAT DO NOT SATIFY THE REQUIREMENTS OF CASE 1.
3. FOR BARS CAST WITH 12" OR MORE OF FRESH CONCRETE BELOW, MULTIPLY THE 

VALUES BY 1.3.
4. FOR LAP SPLICES, MULTIPLY THE VALUES BY 1.3.
5. FOR LIGHTWEIGHT CONCRETE, MULTIPY THE VALUES BY 1.34.

NOTES:
1. MINIMUM EFFECTIVE EMBEDMENT IS APPLIED TO POST INSTALLED ANCHORS UNLESS 

OTHERWSE NOTED IN THE DETAIL. 
2. REQUIRED SHEAR CAPACITY IS AN UNFACTORED LOAD.

POST-INSTALLED ANCHOR SCHEDULE
ANCHORING TO NORMAL CONCRETE

ANCHOR TYPE
BASIS OF DESIGN

EXPANSION ANCHOR

ANCHOR DIAMETER MIN EFFECTIVE 
EMBEDMENT, UON

5/8"
3/4"

ANCHORING TO BRICK OR STONE MASONRY
ANCHOR TYPE
BASIS OF DESIGN

ANCHOR DIAMETER MIN EFFECTIVE 
EMBEDMENT, UON

4"
4 3/4"

ADHESIVE ANCHOR

REQUIRED SHEAR 
CAPACITY (KIP)

REQUIRED SHEAR 
CAPACITY (LBS)

13.9
10.5

ADHESIVE ANCHOR
1/2" 2 3/4" 5.3

5/8"
3/4"

6"
6" 1.7

1/2" 3 1/4" 6.9

1.2

3/4" 4" 9.5

NOTES:
1. SEE GENERAL NOTES FOR CONNECTION DESIGN REQUIREMENTS. 
2. SPLICE IS TO BE USED IF NECESSARY FOR CONSTRUCTABILITY.  

ENSURE THERE IS A 
GAP BETWEEN BEAM 
AND EXISTING SLAB

EXISTING SLAB

BEAM, SEE PLAN

5/16 33
TYP. EACH
SIDE T&B

14" WIDE, 3/4" THK, 5'-6" 
LONG FLANGE PLATE 

TOP AND BOT

SHEAR CONN DELEGATED.  
REF STRUCTURAL STEEL 

SECTION IN  GENERAL 
NOTES.

5' - 6"

EXISTING SLAB

NOTES:
1. EXISTING STEEL MEMBER MAY NOT BE WELDABLE. 

BOLT ANGLE TO EXISTING WIDE FLANGE MEMBER. 

EXISTING WIDE 
FLANGE MEMBER

SHEAR CONN DELEGATED. BOLT TO 
EXISTING BEAM. REF STRUCTURAL 
STEEL SECTION IN GENERAL NOTES.

BEAM, SEE PLAN

BEAM, SEE PLAN

BEAM, SEEM PLAN

COPE  BEAM AS REQUIRED

NOTES:
1. SEE GENERAL NOTES FOR CONNECTION DESIGN 

REQUIREMENTS 

EXISTING SLAB

DRYPACK ABOVE 
BEAMS SPANNING 
BETWEEN EXTERIOR 
WALL AND CORRIDOR 
WALL

1/4 12

1/4 12TYP. EACH
SIDE OF

BEAM FLANGE PLATE

1/4
TYP. EACH
SIDE.

1/4 12

1/4 12TYP. EACH
SIDE OF

BEAM

14" WIDE, 1/2" THK FLANGE 
PLATE

SHEAR CONN DELEGATED.  
REF STRUCTURAL STEEL 
SECTION IN  GENERAL 
NOTES.

MIN 1'' GROUT

PL1/2x4x0'-6"

MAX THROUGH POCKET 
SIZE = BEAM DEPTH + 4'' x 
FLANGE WIDTH + 4''

STRENGTHENING 
STEEL BEAM

FILL POCKET WITH GROUT 
OR DRY PACK

EXISTING SLAB

2" 4"

MECHAINCAL SHAFT 
WALL

MECHAINCAL SHAFT 
WALL

FILL WITH GROUT AFTER 
INSTALLING BEAM.

STEEL BEAM

PL3/8 WITH TWO 1/2" 
DIAMETER, 8" LONG 
HEADED STUDS, SPACED 
6" APART.

8 INCH HIGH, 4'-0" LONG 
(MIN) BOND BEAM.

5" MIN BEARING

GROUT CELLS UNDER 
STEEL BEAM SOLID TO A 
DEPTH OF AT LEAST 24" 
BELOW THE BEAM.
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1/4 3

2 1/4"

2"

2 1/4"

2"
SECTION

PLAN VIEW OF
BEARING PLATE

SCHEDULED ELEVATOR SHAFT 
MASONRY WALL

EXISTING CONCRETE SLAB

DRY PACK ANY GAP BETWEEN TOP OF 
MASONRY WALL AND BOTTOM OF RIBS OF 
EXISTING CONCRETE SLAB.

DEMOLISH FINISHES SO THAT MASONRY 
WALL BEARS ON EXISTING CONCRETE SLAB.

BOND BEAM

SOLID MASONRY UNITS

AT AREAS BETWEEN EXISTING CONCRETE 
RIBS, INFILL OPEN CLAY TILE VOIDS WITH 
DRYPACK.

CUT FOR OPENING LEAVES AT LEAST 4" OF EXISTING RIB

NOTE: 
1) THE POSITION OF THE RIBS IN RELATION TO THE OPENING IS UNKNOWN. 
TREAT THE EDGE OF THE OPENING AS SHOWN FOR THE CASES ABOVE.

STEP 1

STEP 2

STEP 1

STEP 2

OPENING OPENING

OPENING OPENING

STEP 1

STEP 2

OTHER CASES

OPENING

OPENING

CUT FOR OPENING LEAVES LESS THAN 4" OF EXISTING RIB

DRYPACK DRYPACK

DRYPACK

4" MIN

SOLID MASONRY UNITS SOLID MASONRY UNITS

SOLID MASONRY UNITS

SUBDRAINAGE PIPE (NOTE 3)

SLAB-ON-GRADE 

6" CAPILLARY WATER BARRIER

M
IN

1'
 - 

0"
 

FILTER MATERIAL (NOTE 1) 

PERMEABLE GEOTEXTILE 
FABRIC (NOTE 2)

NOTES:
1. FILTER MATERIAL MUST SATISFY THE REQUIREMENTS OF AASHTO SIZE NO. 7.
2. PERMEABLE GEOTEXTILE FABRIC SHOULD HAVE AN EQUIVALENT OPENING SIZE 

NOT GREATER THAN THE NO. 70 U.S. STANDARD SIEVE SIZE.
3. SUBDRAINAGE PIPING MUST BE 4 INCH DIAMETER, SLOTTED, CORRUGATED 

POLYETHYLENE TUBING IN ACCORDANCE WITH ASTM F104 WITH A MAXIMUM 1/8 
SLOT WIDTH.

6" MIN BOTTOM AND 
SIDES. 2" MIN TOP.

ADHESIVE ANCHORS
REFER TO EQUIP 
SHOP DRAWINGS 
FOR TYPE, SIZE, 
PROJECTION AND 
LOCATION
MIN 3" EMBED INTO 
SLAB

ROUGHEN TO 1/4" AMPLITUDE & 
APPLY BONDING AGENT

T/EX SLAB EL

TY
P

1 
1/

2"
 C

LR

  

SEE NOTE BELOW

MIN

6"

#3 @ 12" OC

NOTE: COORDINATE PAD LOCATIONS AND SIZE WITH ELECTRICAL & 
MECHANICAL DRAWINGS AND EQUIP MANUFACTURER'S 
RECOMMENDATIONS

3/4" CHAMFER TYP
SEE PLAN

US Army Corps 
of Engineers ® 
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REVISED RTA SUBMISSION 3/1/2023

NTSA5 TENSION DEVELOPMENT LENGTHS
NTSA3 POST-INSTALLED ANCHOR SCHEDULE

3/4" = 1'-0"B1 BEAM SPLICE - TYPICAL

3/4" = 1'-0"C1 BEAM TO EXISTING GIRDER - TYPICAL

3/4" = 1'-0"B2 STEEL MOMENT CONNECTION - TYPICAL

3/4" = 1'-0"A2
STEEL BEAM BEARING ON
MECHANICAL SHAFT WALL
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1" = 1'-0"C2 STEEL BEAM BEARING ON MASONRY - TYPICAL

3/4" = 1'-0"B3 SLAB OPENING -  WALL PERPENDICULAR TO SLAB

3/4" = 1'-0"C3 SLAB OPENING -  WALL PARALLEL TO SLAB

3/4" = 1'-0"D1
SLAB-ON-GRADE UNDERSLAB
DRAINAGE

NTSB5 EQUIPMENT PAD
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