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SCALE:  3/16" = 1'-0"
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SCALE:  1/2" = 1'-0"
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SCALE:  1/4" = 1'-0"

EAST END ELEVATION
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SCALE:  1/4" = 1'-0"
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SCALE:  1/2" = 1'-0"
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Scale: 1 = 1'-0"
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SCALE:  1/2" = 1'-0"
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SCALE:  1/2" = 1'-0"
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SCALE:  1/2" = 1'-0"
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SCALE:  3/8" = 1'-0"

BENDING SCHEDULE
-

-
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-

-

SCALE:  1/2" = 1'-0"
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SCALE:  1" = 1'-0"
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> BOLT POCKET FORMER

Introducing our Bolt Pocket Former - the ideal solution for tying together sections of
box culvert or precast walls.  This dual purpose forming device creates both a groove
through the joint and a pocket for the bolt. The steel plate that remains embedded in
the concrete accepts up to 1” rod. Molded out of a specially formulated urethane, our
bolt pocket former will last for at least 50 pours when properly maintained.  Call for
more details and pricing information. 

phone: 800.220.4857      sales@pennsylvaniainsert.com     fax: 610.948.9750

> serving concrete producers for over 30 years

Steel Plate

Remains
embedded in
concrete to
hold nut

Attach to form using either 1/4” bolts
or plastic screws. Version with 
magnets available. 



FOR INFO� CALL �������������	
or sales@pennsylvaniainsert�com

2. 3.

1. Attach Bolt Pocket Former to form using either 1/4” bolts or plastic
screws for non collapsing forms. The inserts are replaceable should the
threads show signs of wear after numerous uses.  

Slide steel plate onto Bolt Pocket
Former. Pour.

After stripping form, slide Bolt Pocket
Former out using pliers. Steel plate
remains embedded in concrete. A
groove through the joint and bolt pocket
are formed. For field installation*, the
steel plate accepts up to 1” rod. 
*We provide a field installation kit 
consisting of rod, 2 nuts, and 2 washers
for an additional charge. 

BOLT POCKET FORMER
The simple forming solution for tying 
together sections of box culvert or 
precast walls.
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Dowel Bar Splicer System
D-101-A Straight Dowel Bar Splicer DB-SAE, D-102-A 90˚ Hooked 
Dowel Bar Splicer, D-103-A 180˚ Hooked Dowel Bar Splicer,
D-104-A Double-Ended Dowel Bar Splicer

The Dayton/Richmond Dowel Bar Splicer is a one-piece unit, integrally forged from ASTM A615 grade 60 deformed rebar
material. The splicers are available in #4 through #11 rebar sizes to be used in conjunction with the corresponding size
dowel-in to accomplish a mechanical splice designed to achieve 160% of specified yield (full mechanical ultimate). 

The splicer can be furnished straight (D-101-A) cut to length, 90˚ and 180˚ hooked (D-102-A and D-103-A) and double-
ended (D-104-A) in plain or epoxy coated finish. The splicer can also be special-ordered with a reduced diameter washer
flange or with the washer flange clipped (in more than one direction, if required) to provide adequate concrete cover, or to
avoid interference. 

The D-104-A Double-Ended Dowel Bar Splicer is used to establish a direct load path through a concrete section, thus
avoiding multiple hooked rebar and eliminating rebar congestion. The double-ended unit can be configured in a “U” shape for
special applications.

#4 [#13] 5/8"–11 UNC 1/8"

#5 [#16] 3/4"–10 UNC 1/8"

#6 [#19] 7/8"–9 UNC 1/8"

#7 [#22] 1"–8 UNC 1/8"

#8 [#25] 1-1/8"–8 UN 1/8"

#9 [#29] 1-1/4"–8 UN 1/8"

Bar
Size

Thread
Size

B

#10 [#32] 1-7/16"–8 UN 1/8"

#11 [#36] 1-9/16–8 UN 1/8"

1-1/8"

1-9/16"

1-11/16"

1-27/32"

2-1/16"

2-3/16"

A

2-7/16"

2-9/16"

11/16"

13/16"

15/16"

1-1/16"

1-3/16"

1-5/16"

C

1-1/2"

1-5/8"

55/64"

1-3/64"

1-15/64"

1-27/64"

1-19/32"

1-25/32"

D

2"

2-7/32"

1"

1-1/8"

1-1/4"

1-3/8"

1-1/2"

1-5/8"

E

1-13/16"

1-15/16"

1-7/8"

2-1/16"

2-1/4"

2-7/16"

2-5/8"

2-13/16"

Flange
Diameter

3"

3-1/4"

Minimum Pult Range =
 95% Fu Actual or 160%

Fy Specified*

19,200 lbs.

29,760 lbs.

42,400 lbs.

57,600 lbs.

75,840 lbs.

96,000 lbs.

121,920 lbs.

149,760 lbs.

Clipped
FlangeFlange

Diameter ±1/8"

Nail Holes
1/2" Less

Than
Flange
O.D.

Optional
Clipped
Flange

D-101-A Dowel Bar Splicer

C Dia. D Dia.Min

A

Length As Specified

Rebar Size

Smooth 
Transition (Approx. 
1/2" Fillet Radius)

.250 Typ.

E +0.125
-0.000

B±.063

Note: No. 4, 5 and 6 splicers, 18", 24"
and 36" long will usually have a stamped
metal plug to protect threads; all other
sizes will have a plastic cap plug.

*Loads shown based on 160% fy specified
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Dowel Bar Splicer System

To Order:
Specify: (1) quantity, (2) name, (3) bar size (should be 
equivalent to the rebar being substituted for on the 
structural drawings), (4) dimensions required.

Example:
600, D-101-A Dowel Bar Splicers, #5 rebar, 36" long.

A

R

B

A

R D

C

Overall Length
(See chart below)

       

Specified or Required Dowel Bar Recommended Dowel Bar Splicer and Dowel-In

#4 [#13]

Bar
Size

System
Thread
Size*

DB-SAE
Bar 
Size

Dowel-In 
Bar 
Size

System
Stress
Area
(min.)

#5 [#16]

#6 [#19]

#7 [#22]

#8 [#25]

#9 [#29]

#11 [#36]

#10 [#32]

12,000

18,600

26,400

36,000

47,400

60,000

93,600

76,200

15,000

23,250

33,000

45,000

59,250

75,000

117,000

95,250

18,000

27,900

39,600

54,000

71,100

90,000

140,400

114,000

5/8"-11

3/4"-10

7/8"-9

1"-8

1-1/8"-8

1-1/4"-8

1-9/16"-8

1-7/16"-8

#4

#5

#6

#7

#8

#9

#11

#10

#4

#5

#6

#7

#8

#9

#11

#10

.20

.31

.44

.60

.79

1.00

1.56

1.27

12,000

18,600

26,400

36,000

47,400

60,000

93,600

76,200

15,000

23,250

33,000

45,000

59,250

75,000

117,000

95,250

19,200

29,760

42,400

57,600

75,840

96,000

149,760

121,920

Py 1.25 Py Pult Py 1.25 Py

Minimum Pult
Range = 95%
Fu Actual or

160% Fy
Specified**

Grade 60 Rebar Loads (lbs.) Completed Splice (lbs.)

D-102-A 90˚ Hooked 
Dowel Bar Splicer

D-103-A 180˚ Hooked Dowel
Bar Splicer

D-104-A Double-Ended 
Dowel Bar Splicer

Overall Length

D-101-A Dowel Bar Splicer

See D-108 Headed Dowel Bar Splicer on page 17.

Py=Minimum Yield Strength of bar. 
*5/8", 3/4", 7/8" and 1" sizes have UNC Threads. 1-1/8" and larger sizes are equipped with UN Threads.
**Loads shown based on 160% fy specified.

  D-104-A Double-Ended Min. Lengths
Tolerance

Overall Length

12" O.A. +0 - 3/8"

12" O.A.

14" O.A.

16" O.A.

16" O.A.

16" O.A.

16" O.A.

16" O.A.

+0 - 3/8"

+0 - 1/2"

+0 - 5/8"

+0 - 3/4"

+0 - 1"

+0 - 1"

+0 - 1"

#4 [#13]

#5 [#16]

#6 [#19]

#7 [#22]

#8 [#25]

#9 [#29]

#10 [#32]

#11 [#36]
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Dowel Bar Splicer System
D-101 Dowel-in, D-102 90˚ Hooked Dowel-in,
D-103 180˚ Hooked Dowel-in, D-104 Double-Ended Dowel-in

The Dayton/Richmond Dowel-In is available Straight (D-101), 90˚ and 180˚ Hooked (D-102 and D-103) and Double-Ended
(D-104). Each is manufactured from grade 60 deformed rebar material and is available in rebar sizes #4 through #11 in 
plain or epoxy coated finish. The threaded end of the Dowel-In is enlarged by forging, before threading, to ensure that the
cross-sectional area of the bar is not reduced by the threading operation. This design feature assures full ultimate strength 
of the rebar. Dowel-ins are configured to facilitate easy installation and can be easily assembled by hand. On larger projects,
such as highway paving, a centrifugal chuck on an electric or air-powered drill motor can be employed to speed installation.
See the D-49 Magna Jaw on Page 65.

See D-108 Headed
Dowel-In on page 17.

To Order:
Specify: (1) quantity, (2) name, (3) bar size (should be
equivalent to the rebar being substituted for on the struc-
tural drawings), (4) dimensions required (see below).

Example:
600, D-102 90˚ Hooked Dowel-Ins, #5 rebar, A=14", B=8"

A
Lap Splice Length or
Development Length

Bar Size

A

A

C

R

R

B

Dia. 
+1/4"

A
(+0–1/4")

       

Specified or Required Dowel Bar Recommended Dowel Bar Splicer and Dowel-In

#4 [#13]

Bar
Size

System
Thread
Size*

DB-SAE
Bar 
Size

Dowel-In 
Bar 
Size

System
Stress
Area
(min.)

#5 [#16]

#6 [#19]

#7 [#22]

#8 [#25]

#9 [#29]

#11 [#36]

#10 [#32]

12,000

18,600

26,400

36,000

47,400

60,000

93,600

76,200

15,000

23,250

33,000

45,000

59,250

75,000

117,000

95,250

18,000

27,900

39,600

54,000

71,100

90,000

140,400

114,000

5/8"-11

3/4"-10

7/8"-9

1"-8

1-1/8"-8

1-1/4"-8

1-9/16"-8

1-7/16"-8

#4

#5

#6

#7

#8

#9

#11

#10

#4

#5

#6

#7

#8

#9

#11

#10

.20

.31

.44

.60

.79

1.00

1.56

1.27

12,000

18,600

26,400

36,000

47,400

60,000

93,600

76,200

15,000

23,250

33,000

45,000

59,250

75,000

117,000

95,250

19,200

29,760

42,400

57,600

75,840

96,000

149,760

121,920

Py 1.25 Py Pult Py 1.25 Py

Minimum Pult
Range = 95%
Fu Actual or

160% Fy
Specified**

Grade 60 Rebar Loads (lbs.) Completed Splice (lbs.)

D-102 90˚ Hooked Dowel-In

To order, give dimensions 
A, B and C as required

D-103 180˚ Hooked Dowel-In

D-104 Double-Ended Dowel-In

D-101 Dowel-In

Py=Minimum Yield Strength of bar. 
*5/8", 3/4", 7/8" and 1" sizes have UNC Threads. 1-1/8" and larger sizes are equipped with UN Threads.
**Loads shown based on 160% fy specified.



DESCRIPTION AND USE
C o n s o l i d e c k

®
S a l t g u a r d

®
WB is a ready-t o -use water-b a s e d,

VOC compliant silane/siloxane water repellent and “chloride

screen” for the protection of concrete and masonry

s u r f a c e s . S a l t g u a r d
®

WB penetrates more deeply than

conventional water-or solvent-based water repellents.L o w

odor and alkaline stable,S a l t g u a r d
®

WB is ideal for field or

i n -plant application to concrete and most masonry surfaces.

S a l t g u a r d
®

WB protects horizontal and vertical surfaces from

moisture intrusion and chemical attack of chloride salts.

Saltguard
®

WB's Volatile Organic Compound (VOC) content

is 194 grams/liter.

In coastal areas, Saltguard
®

WB protects against salt air by

screening chlorides from penetrating through concrete to the

reinforcing steel.Saltguard
®

WB reduces rebar corrosion and

surface spalling caused by water-carried salts.Use Saltguard
®

WB on horizontal surfaces such as driveways, sidewalks, tile or

brick pavers.Provides excellent protection for retaining walls,

bridge pilings and other vertical areas exposed to deicing salts.

Saltguard
®

WB is a ready-to-use effective alternative to

conventional solvent-based silanes and siloxanes.Saltguard
®

WB penetrates and chemically bonds deep within the concrete

or masonry substrate to provide long-lasting protection against

moisture intrusion and water-related staining or deterioration.

Properly applied, Saltguard
®

WB produces no surface

film.Treated surfaces keep their natural breathing

characteristics and natural appearance.

ADVANTAGES

• Penetrates to produce long-lasting protection on vertical or

horizontal surfaces.

• Water-based formula minimizes explosion and fire hazards

associated with alcohol- or solvent-based water repellents.

• Easy soap-and-water cleanup from window glass, window

frames and application equipment.

• Low odor reduces risk of application to occupied buildings. 

• Alkaline stable — suitable for new “green” concrete, 14-28

days old. 

• Effective protection against deicing salts and salt air.

Limitations

•Will not prevent water penetration through structural

cracks, defects or open joints.

•Water repellency of treated surfaces will increase for up to 14

days after application.

TECHNICAL DATA
ACTIVE SUBSTANCE: Emulsion of silanes and oligomeric

alkyl alkoxysiloxanes.

ACTIVE MATERIAL CONTENT: 10%

FORM: White, milky liquid

SPECIFIC GRAVITY: 0.990

FLASH POINT: > 200°F (> 93°C)

FREEZE POINT: 32°F (0°C)

VOC: 194 grams/liter (ASTM D 3960)

WT./GAL.: 8.24 lbs.

Performance Tests

Laboratory testing has shown this product to be a singularly

effective general purpose water repellent/chloride screen.
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S a l t g u a rd ® W B
deep-penet rat ing wate r &  sal t  barr i er

Saltguard® WB is recommended for these
substrates. Always test. Coverage is in

square feet/meters per gallon.

Architectural
Concrete Block

Burnished

Smooth

Split-faced

Ribbed

v
v
v
v

Fired Clay 

Brick

Tile

Terra Cotta

Pavers

100-175 sq.ft.
9-16 sq.m.

yes
yes
yes
yes

Marble,
Travertine,
Limestone

Concrete

Brick

Tile

Precast Panels

Pavers

Cast-in-place

150-300 sq.ft.
14-28 sq.m.

yes
yes
yes
yes
yes

Granite

Polished NAno

Unpolished NAno

Polished NAno

Unpolished NAno

Sandstone Unpolished
100-175 sq.ft.

9-16 sq.m.
yes

Slate Unpolished NAno

v Sure Klean® Custom Masonry Sealer or Weather Seal Blok-Guard® &
Grafitti Control may be more appropriate. Always test to ensure desired

results. Coverage estimates depend on surface texture and porosity.

Substrate Type Use? Coverage



NCHRP 244 Series II Reduction of 

Water absorption (compared to 

untreated control) 89%

NCHRP 244 Series IV Reduction in 

total chloride ion concentration 

(as compared to untreated control specimens)  91%

AASHTO T259/260

Chloride penetration 2.8

Total chlorides, pcy 2.1

ASTM C 140 Reduction of water

absorption (compared to untreated

control) 92%

ASTM C 67 Reduction of water

absorption (compared to untreated

control) 94%

ASTM E 514 Wind-driven

rain penetration

(percent reduction of control) 89%

Surface deterioration/discoloration: None

Penetration (depending on substrate) 1-10 mm

Resistance to:

•Sunlight Excellent

•Alkalinity Excellent

Surface Appearance

(after application) No change

Saltguard
®

WB is not suitable for application to synthetic resin

paints, gypsum, or other nonmasonry surfaces.The product

may not be suitable for surfaces to receive paints or coatings.

Always test for compatibility.

PREPARATION
Protect people, property, vehicles, and (to minimize cleanup)

all nonmasonry surfaces that may come into contact with the

product, spray, wind drift or fumes.Protect and/or divert

pedestrian and auto traffic.

Though Saltguard
®

WB has very little odor, avoid exposing

building occupants to fumes.Maintain adequate ventilation

when working on interior surfaces.

Surface Preparation

Thoroughly clean the surface using the appropriate Sure Klean
®

or Enviro Klean
®

p r o d u c t .Remove any curing compound or

previous sealer.Though Saltguard
®

WB may be applied to slightly

damp surfaces,best performance is achieved on clean,visibly dry

and absorbent surfaces.Excessive moisture inhibits penetration

and reduces the service life and performance of the treatment.

Clean newly constructed and repointed surfaces before

a p p l i c a t i o n .S a l t g u a r d
®

WB won’t impair adhesion of most

sealing and caulking compounds.Always test for compatibility.

Surface and air temperatures must be at least 40°F (4 ° C )

during application and above 40°F (4°C) for 8 hours following.

If freezing conditions exist before application, let masonry thaw

t h o r o u g h l y .Subfreezing temperatures will freeze/c r y s t a l l i z e

S a l t g u a r d
®

W B, inhibiting penetration and significantly impairing

r e s u l t s .Surface and air temperatures should not exceed 95°F

(35°C).Higher temperatures evaporate the water carrier,

reducing penetration.

Equipment

Apply with brush, roller or low-pressure spray (20 psi).Set

sprayer to produce a wet stream.Avoid atomization of the

material.Make sure all containers used for mixing or handling

are clean and uncontaminated.

APPLICATION
Before use, read “Preparation” and “Safety Information.”

ALWAYS TEST each type of surface for suitability and

results before overall application.Test using the following

application instructions.Let test dry thoroughly before

inspection.Mix well before applying.

DO NOT DILUTE OR ALTER MATERIAL, OR USE

FOR PURPOSES OTHER THAN SPECIFIED.

Vertical Application Instructions

For best results, apply Saltguard
®

WB “wet-on-wet” to a visibly

dry and absorbent surface.

Spray: saturate from the bottom up.Apply enough for a 4” to

8” (15 to 20 cm) rundown below the spray contact point.Let

the first application penetrate for 5-10 minutes.Reapply in the

same saturating manner.Less material will be needed for the

second application.

Brush or roller: apply uniformly.Saturate the surface.Let

Saltguard
®

WB penetrate for 5 to 10 minutes.Brush out heavy

runs and drips that don’t penetrate.

Horizontal Application Instructions

1.Apply Saltguard
®

WB in a single saturating application.Use

enough to keep the surface wet for 2 to 3 minutes before

penetrating.

2 . Broom out all puddles thoroughly until they penetrate the surface.

Wipe up all excess material.

Treated surfaces will dry to touch within 1 hour.Protect

surfaces from rainfall for a minimum of 6 hours following

treatment.Treated surfaces will be ready for pedestrian and

vehicle traffic in 24 hours.Many surfaces may require several

days to achieve full water repellent effectiveness.

Page 2 of 3  • Item #40067  •  CDSGWB-062102   •  ©Copyright PROSOCO, Inc. 2002



Dense Surface Application Instructions

Apply a single coat.Use enough Saltquard WB to completely

wet the surface without creating drips, puddles or rundown.

DO NOT OVERAPPLY.Test for application rate.

Cleanup

Clean tools, equipment, and surfaces affected by overspray

with soap and warm water.

Paint Adhesion

Surfaces treated with Saltguard
®

WB may be coated with

silicone emulsion paints and many oil-base paints.Always test

to assure adhesion.Adhesion may be improved if surface is

pressure-rinsed and allowed to dry before application.

Adhesion of some cementitious coatings, plaster, stucco, etc.,

may be adversely affected.Such surface treatments should be

installed and allowed to thoroughly cure before installation of

Saltguard
®

WB.

Always test to verify compatibility between Saltguard
®

WB and

other proposed surface treatments.

SAFETY INFORMATION
Caution.May cause eye and skin irritation.For use by

professional applicators only.Keep out of reach of children.

Precautions:

C o n t a i n s : Oligomeric alkyl alkoxysiloxane.Avoid eye contact.

Wear safety glasses or splash goggles depending on application

p r o c e d u r e s .Avoid prolonged skin contact.If skin is sensitive or

becomes irritated,wear rubber gloves.Wear long-sleeved work

clothing or splash-resistant clothing as needed.Do not breath

m i s t s .May cause respiratory irritation.Wear a NIOSH-a p p r o v e d

d u s t /mist respirator as needed.Wash thoroughly after handling.

Generates ethyl and methyl alcohol during curing.M a i n t a i n

adequate ventilation inside.Storage and handling: Store and

transport upright with lid tightly in place.Store in a cool,d r y

p l a c e .Keep from freezing.Do not reuse or remove the label.D o

not alter, dilute product or use for applications other than

s p e c i f i e d .If spilled, keep from drains and soil.Absorb with inert

m e d i a .Dispose of contaminated absorbent,container and

product in accordance with local,state and federal regulations.

Read the MSDS and label for additional cautionary information.

First Aid

Ingestion: Call a physician, emergency room or poison control

center immediately for instruction on properly inducing

vomiting.Get medical assisatance.

Eye Contact: Rinse thoroughly for 15 minutes.Get immediate

medical assistance.

Skin Contact: Remove contaminated clothing and rinse

thoroughly for 15 minutes.Seek medical assistance if

persistent irritation develops.Launder contaminated clothing

before reuse.

Inhalation: Seek medical attention if irritation develops.

Shelf Life: 1 year from the date of manufacture in tightly

sealed, unopened container.

24 Hour Emergency Information: INFOTRAC at 1-800-535-5053

VOC content = 194 g/L.

WARRANTY
The information and recommendations made are based on our

own research and the research of others, and are believed to

be accurate.However, no guarantee of their accuracy is made

because we cannot cover every possible application of our

products, nor anticipate every variation encountered in

masonry surfaces, job conditions and methods used.The

purchasers shall make their own tests to determine the

suitability of such products for a particular purpose.

PROSOCO Inc.warrants this product to be free from defects.

Where permitted by law, PROSOCO makes no other

warranties with respect to this product, express or

implied, including without limitation the implied

warranties of merchantability or fitness for particular

purpose. The purchaser shall be responsible to make his own

tests to determine the suitability of this product for his

particular purpose.PROSOCO’s liability shall be limited in all

events to supplying sufficient product to re-treat the specific

areas to which defective product has been applied.Acceptance

and use of this product absolves PROSOCO from any other

liability, from whatever source, including liability for

incidental, consequential or resultant damages whether due to

breach of warranty, negligence or strict liability.This warranty

may not be modified or extended by representatives of

PROSOCO, its distributors or dealers.

CUSTOMER CARE
Factory personnel are available for product, environment and

job-safety assistance with no obligation.Call 800-255-4255

and ask for Customer Care -technical support.

Factory-trained representatives are established in principal

cities throughout the continental United States.Call Customer

Care at 800-255-4255,or visit our website at

www.prosoco.com, for the name of the C o n s o l i d e c k
®

representative in your area.
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1. SCOPE
This manual shows the details of application of the 
NMB Splice-Sleeve® System for splicing reinforcing 
bars as used in construction of both cast-in-place and 
precast concrete structures.

Structural design and details other than those relating to 
the NMB Splice-Sleeve System shall be in accordance 
with the relevant specifications, codes, drawings, 
engineering data and other design requirements which 
are not provided for in this manual.

The NMB Splice-Sleeve System utilizes two basic 
grouting methods which are called the Post-Grout 
System and the Pre-Grout System.

The choice of grouting system to be used is both an 
engineering and economic decision, to be made by the 
structural engineer in coordination with the erection 
and grouting contractors.

2. GENERAL INFORMATION
The purpose of this manual is to provide guidance to 
users of NMB Splice-Sleeves.

Splice Sleeve North America, Inc. (SSNA) warrants 
the NMB Splice-Sleeves and accessories supplied 
by SSNA, described in the product specifications, to 
be free from defects in material and workmanship 
provided that they are properly installed pursuant to 
SSNA instructions.

SSNA’s obligation under this warranty is limited to 
replacement of a defective part or parts, when notified 
within 60 days from date of purchase and before 
installation.

In no event shall SSNA be liable for consequential or 
special damages or other charges for adjustments, 
repairs, replacement of parts, installation or other 
work which may be done upon, or in connection with, 
such product by the purchaser. Rust on the surface 
of the product, to the extent limited by ACI 318-11 
Building Code (Section 7.4.2) shall not be construed 
as a defect.

The warranties provided in the obligations and liabilities 
of SSNA are exclusive. The purchaser hereby waives 
all of the remedies, warranties, guarantees or liabilities 
whether express or implied. No one is authorized to 
make any warranty or representation as to the use of 
this product other than those set forth in the SSNA 
User’s Manual, brochures, general literature and
data sheet.

The user is advised to read all statements, 
recommendations and suggestions herein in regard to 
the use of the title of the material. It is based on the 
best knowledge of SSNA. These represent generally 
accepted procedures for successful installation. They 
may be followed, modified or rejected by the owner, 
engineer, contractor or their representative since they 
are responsible for planning and executing procedures 
appropriate to a specific application. SSNA assumes 
no responsibility for the use of these statements, 
recommendations or suggestions, nor does it intend 
them as a recommendation for any use which would 
infringe any patent or copyright.

Any products listed in this manual which are 
manufactured or supplied by firms other than SSNA are 
mentioned for the convenience of the purchaser. SSNA 
does not warrant nor guarantee the performance of 
products supplied by others. All complaints, requests 
for information, and technical assistance, as well as 
purchase orders, should be referred directly to those 
manufacturers.

SSNA does not warrant the grout used to fill the 
sleeves. The only grout acceptable is that certified as 
SS Mortar® by SSNA as meeting the requirements for 
use in the sleeves under ER-5645 and NER-21 7 as 
outlined below.

The instructions for installing the grout in the sleeves 
are thoroughly outlined in this manual. Failure to follow 
the manufacturer’s installation instructions will void 
any and all warranties outlined above.

Special inspection of NMB Splice-Sleeves is conducted 
during installation as required by the applicable 
building code as referenced by ER-5645 report issued 
by ICC Evaluation Service, Inc. This report is valid for 
the latest versions of the ICC International Building 
Code (including ACI318-11) and the International 
Residential Code. Sleeves must be grouted with SS 
Mortar® developed for specific use with the NMB 
Splice-Sleeve System.



09/11I-4

The use of any other grout, unless it is certified as 
approved SS Mortar® by SSNA will void all warranties. 
SSNA can not be responsible for difficulty caused by 
use of non-approved grouting materials, or by inferior 
workmanship.
 
The performance and quality of the grout is the 
responsibility of the grout manufacturer. The 
specifications provided by the grout manufacturer 
shall be the basis for determining the performance 
characteristics of the grout.

The grout manufacturer is responsible for assuring that 
the user is properly instructed in the mixing and testing 
of the grout. AII questions relating to grout performance 
shall be referred to the grout manufacturer. For grouting 
procedures and techniques not provided for in this 
manual, please contact SSNA. Grout proportioning 
and mixing information provided in this manual are for 
guidance only and do not take precedence over the 
grout manufacturer’s recommendations.

NMB Splice-Sleeves® are designed to structurally 
join reinforcing bars. Responsibility lies with the 
structural engineer to specify the correct size, 
location, strength and distribution of reinforcing bars 
to achieve a structurally sound connection between 
concrete elements. For special structural cases, such 
as when a column or wall panel is free-standing prior 
to the installation of adjoining structural elements, the 
structural engineer should be consulted regarding the 
proper time to remove supports and braces.

Engineering Data Sheet GROUTPRO provides 
approximate data on the strength of the splice 
with respect to compressive strength of the grout. 
Engineering Data Sheets are revised from time to time 
as warranted by field experience. The user should 
contact SSNA to determine that the latest revision of 
this document is included with the Users Manual. If 
not, a copy may be ordered from SSNA.

The technical information and procedures outlined 
in this manual are the intellectual property of SSNA. 
Certain procedures, details, methods, descriptions, 
techniques and applications shown throughout this 
manual are copyrighted. Application of this information 
and the mixing of accessories, tools, etc. to any product 
other than the NMB Splice-Sleeve System is not 
allowed and may create a hazardous situation. SSNA 
will not be held liable for the use of this information or 
the misapplication of equipment to other products.



3. APPROVAL AND RECOGNITION

• Evaluation Report ER-5645: International Code Council (ICC)

• National Evaluation Report NER-217: National Evaluation Service, Inc. The Building 
Officials and Code Administrators (BOCA) and The Southern Building Code Congress 
International (SBCCI)

• New York City Board of Standards and Appeals, Calendar No. 329-89-SM

• City of Los Angeles, Departments of Building and Safety, Research Report: RR25385

• Most U.S. State Department of Transportation

• Building Center of Japan, Ministry of Construction

• Housing Development Board, Singapore

• Ministry of Works and Development, New Zealand
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4. NMB SPLICE-SLEEVE SYSTEM ABBREVIATIONS

DESCRIPTION ABBREVIATION EXAMPLE

1. System
Post-Grout system PG 5U-X(PG)
Pre-Grout System PRE 5U-X(PRE)

2. Principle Components
NMB Splice-Sleeve NMB
SS Mortar (Grout) SSM

3. Accessories
End Cap - Rubber Plug RP RP-5
End Cap - Cone Plug CP CP-11
End Cap – End Plug  EP   EP-9/11
Polyethylene Plug PP PP-18
Grout Washer (for PG position) GRW GRW-5
Coil Spring CS
PVC Grout Tubes  PVC PVC 14 mm (or PVC 22mm) 
Hole Seal HS

4. Tools 
Sleeve Setter-Cam Type for STR-CT STR-CT-5
U-X, SNX and AW Sleeves
Setter Rubber for STR SR SR-5
Setter Washer for STR SW SW-5

5. Equipment
Grout Pump PUMP or GP GP-2HD/SS
Electric drill for mixing MIXER
Mixing Paddle BLADE MB Jiffler 141
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5. NMB SPLICE-SLEEVE SYSTEM COMPONENTS 

The components required for the NMB Splice-Sleeve® System are listed below. 
NMB Splice-Sleeves are supplied with the Standard Accessories marked with *. 
Optional Accessories and Field Accessories marked with ' are available by separate order or local 
purchase. 

Post-Grout system (sleeve above joint) Pre-Grout System (sleeve below joint) 

Principle Components:  
NMB Splice-Sleeve (NMB) NMB Splice-Sleeve (NMB) 
SS Mortar® (SSM) SS Mortar (SSM) 

Standard Accessories*(included):  
End Cap (RP) End Cap (RP) 
Washer (GRW) 
Hole Seals (HS) 

Optional Accessories '(may be needed):  
PVC tubing (PVC) PVC tubing (PVC) 
Recessed Hole Seals (RHS) 
Sleeve Setter (STR-CT) Sleeve Setter (STR-CT) 
or Setter Parts ( SR & SW ) or Setter Parts ( SR & SW ) 

Field Accessories':  
Grout Pump Pouring Cup ( or Grout Pump) 
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5. NMB SPLICE-SLEEVE SYSTEM COMPONENTS

The components required for the NMB Splice-Sleeve® System are listed below.
NMB Splice-Sleeves are supplied with the Standard Accessories marked with *.
Optional Accessories and Field Accessories marked with ‘ are available by separate order or local purchase.

Post-Grout System (sleeve above joint) Pre-Grout System (sleeve below joint)

Principle Components: 
NMB Splice-Sleeve (NMB) NMB Splice-Sleeve (NMB)
SS Mortar® (SSM) SS Mortar (SSM)

Standard Accessories*(included): 
End Cap (RP) End Cap (RP)
Washer (GRW)
Hole Seals (HS)

Optional Accessories ‘(may be needed): 
PVC tubing (PVC) PVC tubing (PVC)
Recessed Hole Seals (RHS)
Sleeve Setter (STR-CT) Sleeve Setter (STR-CT)
or Setter Parts ( SR & SW ) or Setter Parts (SR & SW )

Field Accessories’: 
Grout Pump Pouring Cup (or Grout Pump)
Mixer & Blade Mixer & Blade
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1) NMB SPLICE-SLEEVE 

(1) Steel specifications 

The material properties of the NMB Splice-Sleeve® conform to 
manufacturer’s specification based on ASTM A536-85. 

(2) Dimensions (See Table-1 & 2) Table-1 Dimensions of NMB Splice-Sleeves 

FIG.-1
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5U-X	 0.625	 #5	 15MM	 9.65	 0.87	 1.42	 1.81	 1.26	 0.63	 1.81	 4.13	 4.33	 4.13	 4.53	 4.92	 1.26

6U-X	 0.750	 #6	 20MM	 11.22	 1.02	 1.57	 1.97	 1.42	 0.67	 1.97	 4.92	 5.12	 4.92	 5.32	 5.71	 1.76

7U-X	 0.875	 #7	 	 12.80	 1.14	 1.69	 2.28	 1.73	 0.86	 2.28	 5.71	 5.91	 5.71	 6.11	 6.50	 2.65

8U-X	 1.000	 #8	 25MM	 14.57	 1.30	 1.90	 2.48	 1.89	 0.89	 2.48	 6.50	 6.69	 6.50	 6.99	 7.48	 3.46

9U-X	 1.128	 #9	 30MM	 16.34	 1.42	 2.01	 2.60	 2.01	 0.89	 2.60	 7.40	 7.56	 7.40	 7.88	 8.35	 3.95

10U-X	 1.270	 #10	 	 17.91	 1.57	 2.20	 2.80	 2.16	 0.89	 2.80	 8.19	 8.35	 8.19	 8.66	 9.13	 4.94

11U-X	 1.410	 #11	 35MM	 19.49	 1.73	 2.40	 3.03	 2.32	 0.91	 3.03	 8.98	 9.13	 8.98	 9.45	 9.92	 6.02

SNX-11	 1.410	 #11	 35MM	 19.09	 1.69	 2.52	 3.03	 2.32	 0.91	 3.03	 8.86	 9.25	 8.27	 8.86	 9.45	 5.71

A11W	 1.410	 #11	 35MM						 19.49	 1.73	 3.31	 3.30	 2.60	 1.19	 3.31	 8.86	 9.84	 8.27	 8.96	 9.65	 6.99

14U-X	 1.693	 #14	 45MM	 24.41	 2.01	 2.80	 3.46	 2.60	 0.91	 3.46	 11.42	 11.61	 11.42	 11.91	 12.40	 9.19

18U-X	 2.257	 #18	 55MM	 36.22	 2.68	 3.66	 4.72	 3.27	 1.01	 4.25	 17.00	 18.11	 17.00	 17.56	 18.11	 25.31

Recommended Rebar
Embedment Length

Factory

Dowel

(E1)

inch

Field

Dowel

(E2)

inch

Minimum Maximum Minimum Average Maximum

Bar Size Narrow End
Diameter

Dimensions of NMB Splice Sleeves

Bar

Dia.
ASTM Metric

Canada

Sleeve

Length

(L)

inch

I.D.

(C)

inch

O.D.

(C’)

inch

Max.

Dia.

(B)

inch

Wide End
Diameter

I.D.

(A)

inch

Total

Tolerance

inch

O.D.

(A’)

inch

Sleeve

No.

SS

Mortar

lbs. per

Sleeve



09/11I-9

NOTES:
a) Standard size sleeves listed above are designed for use with bars with deformations conforming to 
ASTM requirements.

b) Rebar Stops (RS) are cast in all standard Model-X sleeves. Rebar Stop is designed to be broken out 
for some applications.

c) Setscrew: For temporary fastening of the bar in the narrow end of the sleeve, a small screw may be 
added by special order except 18 U.

d) For transition splices where different size bars are to be spliced, use the sleeve size for the larger bar of 
the pair. (See page III-18 for details)

e) PG (Post Grout) system sleeves may be converted to PRE (Pre-Grout) system by pressing the hole 
seals (HS) securely into the grout port holes in the side of the sleeve.

f) No welding of any kind is to be performed on the NMB Splice-Sleeve. Any welding to the sleeves will 
void all warranties.

g) The sleeve can be ordered epoxy coated, 

h) Splice Sleeves cannot be hot-dip galvanized 

i) Splice-Sleeves can be coated with zinc paint so long as the paint is only on the outside of the sleeve.
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Table-2 LOCATIONS OF GROUT PORTS AND REBAR STOPS

Sleeve Size F:  Location of 
Rebar Stop

G:  Location
of Inlet Port

H: Location of 
Outlet Port

5U-X 4.33 1.85 0.83

6U-X 5.12 1.85 0.83

7U-X 5.91 1.85 0.83

8U-X 6.69 1.85 0.83

9U-X 7.57 1.85 0.83

10U-X 8.36 1.85 0.83

11U-X 9.15 1.85 0.83

SNX 11 9.49 1.85 1.06

A11W 9.49 1.85 1.06

14U-X 11.61 1.85 0.83

18U N/A 2.65 0.67
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(3) FEATURES 

The Model-X Splice-Sleeve is based upon a functional concept originally developed by Dr. Alfred A. 
Yee and patented worldwide. 

An integral Rebar Stop near the center aids in determining the specified embedment length of rebar in 
each end of the sleeve. 

Longitudinal ribs are cast on the outer surface of the narrow end of the sleeve for bar sizes from #7 to 
#14 in order to provide a constant outside dimension. (See Fig-3). As a result, uniform sizes of stirrups 
or column ties may be used over the length of the sleeves. 

PVC grout inlet and outlet tubes may be cut to the same length for Model-X sleeve size. 

The Model-X Sleeve has been tested by many independent laboratories and public agencies. It is 
accepted by major State Departments of Transportation. 

In research sponsored by the National Cooperative Highway Research Program (Project No.10-35), 
it was reported that reinforcing bar splices made with NMB Splice-Sleeve Model-X were the only 
mechanical connections of those tested which were assigned to the highest performance category of 
fatigue resistance during 5 million cycles of repetitive tensile loading. This rating was given to both plain 
and epoxy-coated bars connected with the Model-X Sleeve. 

FIG.-3 

7U-X thru 14U-X:  
Bar Sizes #7 thru #l4 

5U-X thru 6U-X:  
Bar Sizes #5 thru #6 
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2) SS MORTAR® 
(Grouting Material for NMB Splice-Sleeves)

(1) Description
GROUT CHARACTERISTICS
SS MORTAR®, the grouting material specified by
code is a premixed formulation developed for specific 
use with the NMB Splice-Sleeve. It requires the 
highest degree of quality control and workmanship 
on the job and is subject to SPECIAL INSPECTION 
requirements in U.S. codes. It provides for the 
following special features:

Pot Life: Working time of the mixed grout is longer 
than ordinary grouts, facilitating grouting more 
sleeves from a single batch.

High Early Strength: Grout with flowable consistency 
should attain approximately 4,000 psi (28MPa) 
compressive strength in 24 hours at a normal 
temperature of 70° F (21°C) , facilitating higher 
erection efficiencies, See manufacturer’s data sheet 
for more information.

High Ultimate Strength: The grout should attain 
a minimum of approximately 11,000psi (76MPa) 
compressive strength in 28 days under the 
above stated temperature conditions. See 
manufacturer’s data sheet.

Flowability: The grout formulation provides the proper 
consistency and flowability for pumping or pouring in 
order to assure complete filling of all annular spaces 
in the sleeve.

Non-shrink: Bleeding, settlement shrinkage and 
drying shrinkage are eliminated by the chemical 
actions of special ingredients assuring that the sleeve 
spaces are maintained full of grout.

Stability: The grout is packaged in special bags in a 
pre-mixed ready-to-use formulation, requiring only 
the proper amount of water and mixing effort and 
time to assure a uniform mix of stable quality and 
specified performance.

Packaging: 
Grout is packaged in moisture resistant bags. Grout 
has a bag life of 1 year.
Grout is available from manufacturers authorized to 
produce SS Mortar®. For names of authorized
grout manufacturers, contact Splice Sleeve North 
America, Inc.

NOTES
NMB SPLICE-SLEEVES must be grouted with 
materials specified by code and research reports. 
NMB Splice-Sleeves are warranted to comply with 
the specifications and performance represented in 
this manual only.

The specified performance of the sleeve is also 
dependent upon the correct specification, mixing 
and installation of the sleeve grout. The supplier of 
the NMB Splice-Sleeve cannot be responsible for 
performance of or difficulties caused by the use of 
non-specified materials, improper grouting conditions 
or inferior workmanship not in accordance with the 
recommendations made herein nor by the grout 
manufacturer.

The use of any grout other than that specified 
herein or by code will void all warranties, expressed 
or otherwise implied, for the strength, safety, 
performance or any other characteristics of the 
NMB Splice-Sleeve connection as represented 
by this manual. The mixing, installing or use of 
SS MORTAR® in any manner other than that 
recommended by the grout manufacturer will likewise 
void all warranties.

The exact amount of water required to produce a 
grout mix of proper strength and consistency will 
depend upon air temperature and other job-site 
conditions, and should be determined in consultation 
with the grout manufacturer.

Under freezing or other adverse weather conditions, 
it will be the responsibility of the grouting contractor 
to take the proper precautions and to follow the 
recommendations of the grout manufacturer with 
respect to such conditions.

(2) Physical Properties
The approved manufacturer’s technical data for SS 
MORTAR® are attached herewith for reference.
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SS MORTAR® (GROUT) ENGINEERING DATA SHEET: SSM-J © 2011

 SS Mortar® (Grout) manufactured by Splice Sleeve Japan, Ltd. is a special cementicious non-metallic 
filler grout developed for the NMB Splice-Sleeve® System.  The use of any other grout will void all 
warranties, expressed or otherwise implied.   

SS Mortar® (Grout) is packaged in 55-lbs (25-kg) moisture resistant bags.  The 
required quantity of SS Mortar® shall be calculated from the table below.    

High Early Strength: The grout in a flowable consistency will attain above 4,000-
psi in less than 24 hr. at a temperature of 68°F (20°C). Rapid strength gain 
allows erection to continue.  

High Ultimate Strength: The grout attains 14,000-psi compressive strength in 28 
days at 68°F (20°C).  

SS Mortar® is a ready-to-use formulation requiring only the 
proper amount of water, which is suggested at 0.98 gal. = 
125 fl. oz. = 3.7 liters per bag.  The maximum water is 1.03 
gal. = 132 fl. oz. = 3.9 liters.  

Mixing time is a minimum of two and a half (2½) minutes
with electric mixer of 500 to 1,300 rpm.  

Required quantity of SS Mortar® for NMB Splice-Sleeve®   
REBAR Size Splice-Sleeve SS Mortar 

U.S. Metric Model lb/sleeve Sleeves/Bag 

#5 16mm 5U-X 1.26 43
#6 20mm 6U-X 1.76 31
#7 22mm 7U-X 2.65 20
#8 25mm 8U-X 3.46 15
#9 28mm 9U-X 3.95 13

#10 32mm 10U-X 4.94 11
#11 35mm 11U-X 6.02 9
#11 35mm SNX-11 5.71 9
#11 35mm A11W 6.99 7
#14 40mm 14U-X 9.19 5
#18 57mm   18U  25.31 2

Grout quantities shown in the table are in 
dry powder weight of the grout to fill the 
space inside the sleeve after both rebars 
have been inserted into the sleeve. From 
experience, additional overage is included 
to provide for minimum grout tubes, waste 
and loss in the field.   

Always mix full bags: no partial bags. The 
above overage does not cover large 
amounts of “left over” waste from the 
bucket, pump, hose and elsewhere. For 
small jobs or many separate grouting 
sessions, it is recommended you consider 
additional grout (typically 10% to 25%). It is 
better to have a bit too much than a bit too 
little and delay the job.

Nissco SS Mortar should be stored in moderate/cool 
and dry conditions. It has a “freshness” bag life of one 
(1) year. Bags have a date stamp on the top using 
letters for the year then month then numbers for the day 
.  (See chart below and pictures & examples right)  

Year 01 02 03 04 05 06 07 08 09 10     
  A B C D E F G H I J     
Month 1 2 3 4 5 6 7 8 9 10 11 12 
  A B C D E F G H I J K L 

Day                             As a number from 1 to 31 

  

HF 23  =  08 - 06 - 23  =  23rd June 2008 

JK 30   =  10 - 11 - 30  =  30th November 2010 
AI 21   =  01 - 09 - 21  =  21st September 2011 

©2008 SPLICE SLEEVE NORTH AMERICA, INC.                                                 Page 1 of 2
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   SS MORTAR® (GROUT) ENGINEERING DATA SHEET: SSM-J © 2011 

 
SS Mortar® (Grout) Performance Data 

 
Nissco SS Mortar® (Grout) - Fresh Mortar Test Results 

Water Mix Curing Set Time Hr-Min Flow Bleeding 
volume Temp Temp Initial Final Guide % 

0.98 gal 68oF 41oF (5oC)   9hr 31min 13hr 35min 6 1/4" (160mm) 0.0% 

3.7 liters 20oC 68oF (20oC) 4hr 18min 5hr 55min 6 5/8" (170mm) 0.0% 

    86oF (30oC) 2hr 23min 3hr 20min 6 1/2" (165mm) 0.0% 
 
Nonmetallic, Nissco SS Mortar must be used in when the surrounding concrete and the sleeve 
temperature is between 35oF to 140oF (2oC to 60oC). Freezing grout before it is above 1,500 psi will 
deplete strength. The grout should be mixed and pumped between 50oF and 95oF (10oC to 35oC). 
In extreme temperatures warm or iced water can be added to adjust mortar temperature. Per the table 
below, strength gain is related to temperature thus freezing/very cold conditions may require a heating 
plan until connection strength is reached allowing continued erection and structural specifications.  
(See Splice Sleeve User’s Manual and/or call Splice Sleeve directly). 
 

Nissco SS Mortar® (Grout) - Compressive Strength Time vs Temperature 
Curing Compressive Strength (psi) 
Temp 12 hr 18 hr 1 day 3 days 7 days 28 days 
41°F  ---  583 1,465 6,117 8,193 12,518 
68°F 810 2,930 4,424 8,008 10,313 14,538 
86°F 2,688 5,220 7,112 9,929 11,479 14,609 

 
Consistency Flow tests are run using a “Flow Guide”.  The diameter of the “puddle” should be 
between 155mm (6”) minimum to 235mm (9 ¼”) maximum.  The Flow Guide consists of a 2 in. 
(50mm) diameter x 4 in. (100 mm) cylinder placed in the center of a level, smooth, non-absorbent 
surface. After filling and lifting the cylinder, the diameter of the resulting puddle of grout is measured.  
Details of the procedure are described in Engineering Data Sheet GROUTPRO: “Recommended 
Procedure for Field Sampling and Testing SS Mortar®”.   

 
 
Related documents:   

- Material Safety Data Sheet: SS Mortar®  
- Users’ Manual for NMB Splice-Sleeve® System 
-     GROUTPRO-N1: Recommended Procedure for Field Sampling & Testing SS Mortar®  
-     Splice Sleeve “Grout Operation” slideshow 
 
 
 
 
 

©2008 SPLICE SLEEVE NORTH AMERICA, INC.                                                 Page 2 of 2  
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RP PP

3) ACCESSORIES, TOOLS, EQUIPMENT AND OTHER MATERIALS
Accessories, tools, equipment and other materials required during plant operation, erection and grouting are as 
below Table-4:

FOR PLANT OPERATION

(1) End Cap plug (RP, CP, EP, PP) 

This is a plug made of rubber or polyethylene foam used 
to prevent the intrusion of mortar or cement paste into the 
sleeve. The End Cap rubber plug (RP) is used for sleeve sizes 
#5-#14. The Polyethylene Plug (PP) is used for sealing sleeve 
size #18. The rebar size of the number is marked on the 
surface of each plug.

(2) SLEEVE SETTER, CAM TYPE (STR-CT)

This is a patented tool used to secure the sleeve in position in the 
mold. The sleeve setter is composed of a metal shaft with a cam, nut, 
and replaceable setter rubber (SR) and setter washer (SW).
The sleeve setter size is marked on the surface of the replaceable 
parts, setter rubber (SR) and setter washer (SW) which are sized 
according to the sleeve number.

A metal bushing (BS) is used for sizes #5-#18.
Calculate the required quantity of sleeve setters by  
counting the number of sleeves for each precast mold.

Experience has shown that a sleeve setter may be re-used at least 100 times. Setter rubbers (SR) deteriorate 
with use, and generally will last for about 15 to 30 re-uses at curing temperatures of not greater than 80°C 
(175°F). Accordingly, extra setter rubbers may be needed to accommodate the number of molds and the 
number of times the molds will be used. It is also wise to purchase several spare sets of STR-CT to allow for 
emergencies.

End Caps
Sleeve Setters
Inlet/Outlet Tubes
Hole Seals

End Caps
Sleeve Setters
Hole Seals

Washer
Coil Springs

Mixer and Paddle
Grout Pump
Stoppers

Mixer and Paddle
Pouring cup
Rod to remove air

Plant Operation GroutingErection

Post-Grout System
(PG)

Pre-Grout System
(PRE)



I- 22 11/02 

(3) INLET AND OUTLET TUBES (PVC) 
In the Post-grout system, grout 
will be pumped into the sleeve 
through the grout Inlet Tube 
until it comes out of the Outlet 
Tube. Use 22mm lD (26mm 
OD) metric PVC pipe for the 
Inlet Tubes, and 14mm lD 
(18mm 
OD) pipe for the Outlet Tubes. Metric PVC pipe is 
available from SSNA. In normal practice, rigid PVC 
pipe is recommended for both Inlet and Outlet 
Tubes. 
Adaptors are available which will permit the use of 
local purchase American Standard PVC. 
Contact SSNA for source. 

(4) HOLE SEALS (HS) 
Hole Seals (HS) are plastic 
plugs which temporarily plug the 
grout inlet and outlet tubes in 
PG applications and prevent the 
intrusion of concrete into the 
sleeves during casting. The seals are also used to 
plug the grout ports in the sleeves in the PRE 
application. 
Special Recessed Hole Seals (RHS) are available 
for applications where it is desired to set the ends of 
the grout tubes back short of the face of the finished 
concrete. Contact SSNA for source. 

FOR ERECTION 
(5) WASHER (GRW) 
These are metal washers fitted 
with a rubber seal to prevent the 
intrusion of bedding mortar into 
the sleeve or to prevent 
leakage of SS MORTAR® 
out  of the sleeve, 
depending upon 
application. The rebar size is marked on the surface 
of each washer. 

(6) COIL SPRING (CS) 
Coil spring may be used to push 
up the GRW to the bottom wide 
end opening of the Splice-Sleeve 
to prevent intrusion of bedding 
mortar or dry-pack material into 
the chamber of Splice-Sleeve. 

600 rpm, and a mixing paddle recommended by the 
grout manufacturer. 
For mixing a large quantity of a grout or mortar, a 
powered mixer may be used. Some powered pumps 
incorporate integral mixers. Contact the sleeve or 
grout manufacturer for names of manufacturers of 
combined powered mixer/pumps. 

(8) GROUT PUMP 
For pumping a smal l  or 
moderate quantity of grout 
in bag size batches, a hand 
operated grout or mortar 
pump may be used. 

For p u m p i n g  l a r ge  
quantities of grout such as 
mult ip le bag batches, 
powered combinat ion 
pumps and mixers are available. 

Detail of a field-fabricated pump nozzle is shown 
below: (FIG-4 Nozzle) 

CAUTION: Bevel taper the inside diameter of the 
tube at the hose end in order to avoid a sharp 
transition in hose diameter which might cause 
jamming of the grout. 

(9) STOPPERS 
Rubber stoppers are used to 
plug the inlet and outlet ports 
immediately after the sleeves 
have been filled with grout. 
These are usually available 
locally, but may also be 
purchased from the 
manufacturer. Contact SSNA for source. 

FOR GROUTING 
(7) MIXER 
For mixing a small or moderate quantity of grout, use a portable 
electric drill operating at a drill speed range of 400- 
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II. ENGINEERING NOTES
This section is a reference for those designers who specify NMB Splice-Sleeves.
 
1. Emulation Design: A practical guide for detailing precast concrete 

structures by emulating cast-in-place reinforced concrete design 
is available from the American Concrete Institute, ACI 550-1R-09 
report. This helps engineers to detail precast concrete structures 
using mechanical rebar splices to achieve monolithic moment-
resistant connections. 

Splice Sleeve North America, Inc. (SSNA) provides Engineering Data 
Sheets (EDS) to give engineers various application ideas for NMB Splice-
Sleeves. EDS are listed on the last page of this manual and available by 
contacting SSNA.

2. Code Reference: Building code requirements for mechanical 
reinforcing bar connection: ACI 318-11, UBC-97 Type 1 & 2 
(and the required grout strength to attain it for Grade 60 rebar 615 & 706 specified yield 60 ksi  
specified ultimate 90 ksi)

Type 1=minimum 125% of specified yield point of rebar

Type 2= minimum 150% of specified yield point of rebar per ACI 318-11
...or minimum 160% of specified yield point of rebar per UBC-97 (11,000 PSI)

Note: Type 2 must be specified if the splice is within the plastic hinge region of a joint in a moderate to 
high seismic region. Please see codes for definition of seismic regions where Type 2 is required.

3. How to specify NMB Splice-Sleeves:

SPECIFIC: Show sleeve size and grouting system.
Examples: NMB Splice-Sleeve 8U-X(PG), 11U-X(PRE) 
from Splice Sleeve North America, Inc., Livonia, Michigan.

GENERIC: Mechanical rebar splices by means of grout-filled steel sleeves with frusto-conical 
geometry into which a non-shrink, high strength grout is introduced using a low pressure pump, 
the splice to meet the TYPE 1 or 2 requirements of ER –5645, NER-217 and ACI 318.

AASHTO: 
The NMB Splice-Sleeve exceeds the requirements (min. 125%fy) of the AASHTO Standard 
Specification for Highway Bridges, Division I– Design, Section 8.32.2 including the new Article 
8.32.2.5 in the 16th Edition. This article sets down requirements for fatigue design of mechanical 
connections. The NMB is listed generically as the “Grout-filled sleeve (without threaded ends), 
with or without epoxy coated rebar”, which is the only coupler to achieve the 18-ksi stress category 
in the NCHRP 10-35, 5 million cycle tests.
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Designer should determine the fatigue stress range caused by live loads plus impact at service load. 
The stress range is the difference between the maximum tensile stress and a minimum stress in the 
reinforcing bar at the splice location. Then, determine which categories or splice groups have fatigue 
limits greater than the fatigue stress range and select the splice coupler. The NMB provides the highest 
stress range limit at 18-ksi. If the value is higher, bars cannot be spliced and continuous rebar must be 
used at the location in question.

4. Remarks for designing with NMB Splice-Sleeves:

 Selection of Sleeve Size: For splicing bars of the same size, select the corresponding sleeve 
size with the same number as the bar size (e.g. 8U-X for #8 or 25M bar).

For “Transition Splicing” different size bar combination, select a sleeve size corresponding to the larger 
bar size (e.g. 9U-X for #8 and #9 bar combination). 

For giving more erection tolerance at foundation level connection, it is recommended to select two size 
larger sleeve than the size of foundation dowels. (e.g. 11U-X for #9 bar)

 Spacing: Minimum spacing between NMB Splice-Sleeves is either the maximum aggregate 
size of the design or 1 inch, whichever larger as stipulated in ACI 318. If sleeves are in multiple rows 
and grout tubes must get passed the row in front, then more space will be necessary (depending on the 
angle of the tube going past). 

 Concrete Cover: Distance for required concrete cover must be maintained from the concrete 
surface to either surface of the sleeve or of the stirrup bar over the sleeve depending on code 
requirements for intended service or exposure to weather.

Bar Embedment: Refer to the dimension table (Table-1) in page Section I-8

Factory Dowel (the bar inserted in the factory in the narrow end) shall be designed as close to 
maximum specified length so as to reach the Bar Stop.

Field Dowel (the bar inserted in the field during erecting in the wide end) shall be designed with 
consideration of field gap and tolerance. (See page Section III-3 for determining bar length.)

AutoCAD drawings of NMB Splice-Sleeves on CD-ROM are available upon request.

 Epoxy and Galvanized Rebar - Epoxy and Zinc Paint Coating:
The NMB Splice-Sleeve may be used to connect epoxy coated rebar. The epoxy coating on the bar 
embedded in the sleeve does not have to be removed. The sleeve can be ordered epoxy coated so as 
to be compatible with the coated rebar. If it is necessary to connect galvanized rebar, the NMB can be 
epoxy coated inside and out or cold zinc painted outside only. The NMB Splice-Sleeve should not be 
hot-dip galvanized. 
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(NMB SPLICE SLEEVE APPLICATION PROCESS)

1. HOLES FOR SLEEVE SETTERS, PROTRUDING
 BARS ON MOLD, AND BAR CLAMPS .......................................................... III-2

2. DETERMINING THE LENGTH OF REINFORCING BARS ........................... III-3

3. FITTING ACCESSORIES TO SPLICE SLEEVES
 3-1. FITTING RUBBER PLUGS ON SLEEVES ............................................III-4

 3-2. GROUT INLET AND OUTLET TUBES ...................................................III-5
 1) MATERIALS AND DIMENSIONS ........................................................III-5
 2) INSTALLING INLET AND OUTLET TUBES ........................................III-5
 3) SEALING THE END OF THE GROUT TUBES ...................................III-7
 4) HOW TO DETERMINE THE LENGTH OF THE PVC TUBES ............III-8
 5) EXAMPLES OF GROUT TUBES ........................................................III-9

4. HOW TO INSTALL SPLICE SLEEVES IN THE MOLD ................................ III-10
 4-1. INSTALLING SLEEVES WITH CAM TYPE SLEEVE SETTER ............III-10
 4-2. SECURING REINFORCING BARS......................................................III-12
 4-3. METHOD FOR INSTALLING POLYETHYLENE PLUG .......................III-15

5. INSPECTION PRlOR TO POURING CONCRETE ...................................... III-16

6. PRECAUTIONS DURING CONCRETE POURING ..................................... III-17

7. LOOSENING THE CAM OF SLEEVE SETTERS ........................................ III-17

8 REMOVING SLEEVE SETTERS ................................................................. III-17

9. INSPECTION OF PRECAST MEMBERS .................................................... III-17

10. PRECAUTION DURING STORAGE AND TRANSPORTATION .................. III-17

(MANUFACTURING PROCESS)

Preparation of Mold

Preparation of Reinforcing 
Bars

Assembly of Mold

Rebar Installation

Curing Concrete

Stripping Concrete Members

Inspection

Placement of Concrete

III. PLANT OPERATIONS
CONTENTS

REFERENCES:  1) TRANSITION SPLICES .......................................... III-18
 2) HORIZONTAL SYSTEM ......................................... III-20
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1. HOLES FOR SLEEVE SETTERS, PROTRUDING BARS ON MOLD, AND 
BAR CLAMPS 

Drill holes of 5/8 inch in diameter on the mold for installing Sleeve Setters (STR-CT model). 
See Page III-10 for installation. Also drill holes of the appropriate diameter on the opposite side of the 
molds for the protruding bars. 
See page III-12 for suggested ways of securing reinforcing bars. 

FIG.-6 
Section of Precast Member before Pouring Concrete 

FIG.-7 
Section of Precast Member after Pouring Concrete 
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2. DETERMINING THE LENGTH OF REINFORCING BARS 
FIG.-8 & 9 

Protruding Bar Length : B 
B=A'+L2+L1+x 

Required Length of Reinforcing Bar : C 
C=L-E+A+B+y 

A, A’ : Embedment Bar Length 
L2 : Design Depth of Joint Gap 
L1 : Design Depth of Floor Slab 
L : Design Height of Precast Unit 
E : Sleeve length. 
x : Design Tolerance ( See Page I-8 Table-1, E-2 Average) 
y : Cutting Error 

NOTE: It is essential that the reinforcing bars be cut accurately to the specified tolerance. It is necessary 
to set a bar stop on the bar cutting machine and to make certain the bar is tightly against the stop before 
cutting. The bar fabricator should be cautioned that tolerances used for cutting bars for use in cast-in-
place concrete are not acceptable for use with this type of connection. Cutting tolerance should be limited 
to not more than ±1/8 inch for a total of 1/4 inch. Short bars should not be accepted. 
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3. FITTING ACCESSORIES TO SPLICE SLEEVES 

3-1. FITTING END CAP PLUGS ON SLEEVES 
Molded End Cap rubber plugs are used for sleeve sizes 5 through 14. At the present time, polyethylene 
plugs are used with #18 sleeves. 

Methods for installing the End Caps are demonstrated below. 

Polyethylene plugs with plastic tape are used for sleeve size #18. For installing the polyethylene plugs, refer to 
III-15. 

HOW TO INSTALL END CAPS ON SLEEVES FIG-10 

l) Firmly hold the sleeve in an upright position and slip the side hole of 
the End Cap over the grout outlet projection of the sleeve. Hold in place 
with thumb just above grout port. 

2) Pull the End Cap slant-ways over the narrow end of the sleeve. 

3) Pull the cap downwards to cover the end of the sleeve. 

4) Stretch the cap down firmly so that the plug fits evenly around the 
entire end of the sleeve and covers the raised ring in the sleeve. 
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3-2. GROUT INLET AND OUTLET TUBES

1) Materials and Dimensions
In the Post-Grout System, grout will be pumped into 
the sleeves through the grout inlet tube until it comes 
out of the outlet tube.

(1) The grout ports are sized to receive tubes 
made from metric PVC pipe. This is available from 
Splice Sleeve North America. British Standard metric 
PVC sizes will not fit the grout ports. The use of an 
adaptor may be considered in order to permit the use 
of American standard ASTM Schedule 40 PVC pipe 
sizes. Tubing sizes are as follows:

 PORT METRIC US (WITH ADAPTOR)
 Inlet 22mm 3/4 inch
 Outlet 14mm 1/2 inch

(1) In normal practice, rigid straight PVC pipe is 
recommended for both inlet and outlet tubes. 

(2) In special applications, flexible grout tubes have 
also been used. Care must be taken to assure that 
the flexible tubes do not become kinked or collapse 
during casting. The user is cautioned that such tubing 
will be difficult to clear in the event an obstruction lodges 
in the tubing. 

When flexible tubing is used, special care must be taken 
to tie and seal the tubes securely into the sleeves. The 
other end of the tubing also needs to be secured to the 
form unless it protrudes from the top of the mold. 

(3) When rigid tubing is used, the lengths of the grout 
tubes wi l l  depend upon the required applications. 
Refer to Figure 11.

FIG.-11

POSITIONS A & C: Tube ends at form surface:

The ends of the grout tubes should be made flush 
with the mold. Hole Seals (HS) should be used in all 
cases.

In some cases, where it is desired to offset the tubing 
from the face of the formed concrete for cosmetic or 
other reasons, a rubber stopper can be used instead 
of the Hole Seal (HS). In this case, the size of the 
rubber stopper should be such that when it is inserted 
half-way into the grout tube, a tight seal is assured. 
Special Recessed Hole Seals (RHS) are also available 
for this purpose.

POSITION B: Tube ends adjacent to the finished 
concrete surface:

When the tubes are installed in a 
position with the end oriented to 
the finished concrete, care must be 
taken to secure the tubes in a fixed 
position, and the sleeves should be 
supported with chairs assure that the 
tube ends will not be lost below the concrete surface 
during casting.

Grout tubes may be depressed slightly below the 
finished concrete surface so that finishing operations 
can pass over the tubes. In this case, fill the Hole 
Seals (HS) with grease or oil-based glaziers putty so 
that they can be located later.

In some applications, where a smooth finish is not 
required, the tubes are extended above the finished 
concrete surface. Hole Seals should still be used to 
cap the ends of the tubes.

2) INSTALLING INLET AND OUTLET TUBES

The grout tubes must be firm and tight in order to 
prevent intrusion of cement paste during casting 
operations. Tubes should be tied off firmly to rebars, 
sleeves, etc., so as not to be disturbed nor displaced 
during concrete placement.

(1) The tubes should be located so as to minimize the 
length. The outlet locations should be chosen so as to 
assure that the tubes will not be made inaccessible 
by the installation of subsequent precast concrete 
members.
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(2) There are two commonly used methods of 
securing the grout tubes to the sleeve ports: 

a) The end of the tube is wrapped one or more 
times as necessary with electricians tape. The wrap 
extends about 1/6 inch over the end of the tube. 
The tube is then tamped into the grout port until is 
fully inserted, using a wooden mallet or other 
means to avoid shattering the plastic pipe. The tube 
should be tested for security by manually trying to 
pull it out. If it can be pulled out by hand, an 
additional wrap of tape is used and the process is 
repeated. This method permits immediate 
installation of the sleeve assembly and the placing 
of concrete without delay. This method will not 
work well with flexible tubing. 

b) The end of the rigid or flexible tubing is coated 
with a type of cement recommended by the tubing 
manufacturer. The tube is then fully inserted into 
the sleeve port and the cement is allowed to set. To 
determine the length of time necessary to assure 
that the tube will not be dislodged, the hand pull 
test described in a) above is applied. In some 
cases, the time will vary with ambient temperature. 

Coating adhesive to at least 0.4" (10 mm) length 
around the end of tube 
Setting tubes in sleeves 

REMARKS: 
Plastic or electrical tape may be used with, or 
instead of, cement to secure the grout tubes in the 
sleeve grout ports. If the fit of the PVC pipe is too 
loose in the grout port, one or more wraps of tape 
can be used to tighten the fit. 

As indicated below, plastic tape may be used 
instead of cement. Normally only a single wrap of 
tape is required. 

FIG.-13 
Winding tape around the end of the tube 
Adhesive may be applied on the tape for better 
bonding 
Fit the tube firmly into the hole. 

(3)  When using f lexib le grout tubes, i t  is  
recommended that the tubes be secured against 
coming loose by using tie wire at each end to 
securely fasten them both at the sleeve ends and 
at the grouting ends. 

(4) As the general rule, grout tubes should be 
located at right angles to the molds, or to the 
concrete surfaces. In some cases, as shown in 
Fig.-21 on page III-9, this may not be possible. 
The tubes may be cut on a bevel parallel to the 
form face. If the bevel cut is elected, the hole seals 
provided cannot be inserted. The use of tight-fitting 
backer rod has been used with tape to seal the 
tubes. 

FIG.-12 
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3) SEALING THE END OF THE GROUT TUBES 

After setting the grout tubes, the ends should be sealed with Hole Seals (HS) so as to prevent intrusion of 
concrete or mortar into the tubes during placement of concrete. 
Glazier's putty (oil based) or heavy grease should be used to fill the recess of the Hole Seal. This will facilitate 
locating the grout tube ends later when the oil bleeds through the concrete. 

FIG-14 (Setting in mold) 

FIG-15 (Glazier’s putty) 
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4) HOW TO DETERMINE THE LENGTH OF THE PVC TUBES 

Size: Grout inlet tubes: I.D. 0.87" (22 mm) O.D. 1.02" (26 mm). 
Grout outlet tubes: I.D. 0.55" (l4 mm) O.D. 0.71" (l8 mm). 

The length of the PVC tubes(L1) (L2) shall be: 

L1 (Outlet port) = A-B1 

L2 (inlet port) = A-B2 

A : The length from the concrete surface to the 
center of the sleeve . 

B1 : The distance from the center of the sleeve to 
where the outlet port PVC tubes are attached. 

B2 : The distance from the center of the sleeve to 
where the inlet port PVC tubes are attached. 

Table-5 Distance B 

Except 18U, B1 and B2 are the same at each U-X Sleeve 

Distance of B (Inch) 
Sleeve Size Bar Size 

B1 B2 

5U-X #5 0.79 0.79 

6U-X #6 0.87 0.87 

7U-X #7 1.02 1.02 

8U-X #8 1.10 1.10 

9U-X #9 1.18 1.18 

10U-X #10 1.26 1.26 

11U-X #11 1.38 1.38 

14U-X #14 1.57 1.57 

18U #18 1.85 2.16

09/11III-8

Sleeve Size Bar Size Distance of B (inch)

5U-X

6U-X

7U-X

8U-X

9U-X

10U-X

11U-X

SNX-11

A11W

14U-X

18U

#5

#6

#7

#8

#9

#10

#11

#11

#11

#14

#18

0.79

0.87

1.02

1.10

1.18

1.26

1.38

1.52

1.65

1.57

1.85

B1 B2

0.79

0.87

1.02

1.10

1.18

1.26

1.38

1.52

1.65

1.57

2.16
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5 )  E X A M P L E S  O F  G R O U T  T U B E  
INSTALLATIONS (Plan Views) 

SQUARE & RECTANGULAR COLUMNS: Grouting 
can be done from any face. 

FIG. -17 

SPECIAL SITUATIONS: Where grouting access is
restricted, such as for architectural panels, or
when certain faces are inaccessible or hidden. 

FIG.-19 

In the event the ends of the grout tubes are not
able to be located at right angles to the form, they
may be extended through holes in the forms.
Because the tubes are on an angle, keep them
short and make certain that the holes in the forms
are large enough to permit removal of the forms
over the ends of the tubes. 

If it necessary for the tubes to be flush to the forms,
foam plastic or rubber stoppers may be used to
seal the tubes. It is important to securely tie the
tubes so that they will not be lost. 

Grout tubes have also been heated and bent in
electrician furnaces in order to provide clearance
for the tubes and to permit the ends of the tubes to
meet the form face at a right angle. The user is
cautioned that bent tubes may be difficult to clear in
the event they become plugged. 

FIG.-18 

FIG.-20 

FIG.-21
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4. HOW TO INSTALL SPLICE SLEEVES IN THE MOLD 

4-1. INSTALLING SLEEVES WITH CAM-TYPE SLEEVE SETTER (STR-CT) 

Procedure: 

1. Remove the Quick-pin from the shaft along with 
the cam and bushing. 

2. Install the setter rubber, washer and nut on the 
shaft and insert the assembly through the hole in the 
mold from the inside of the form. 

3. Place the bushing over the end of the shaft, and 
reassemble the cam to the shaft with the pin. Rotate the 
cam so that the cam shaft is parallel to outside face of 
the mold. 

4. Tighten the nut with a wrench until the side edge 
of the cam, when parallel to the outer head of the 
bushing, is approximately 7/32" (5 mm) from the outer head 
of the bushing. Do not move the nut once it is set in 
position. 

5. Place the wide end of the sleeve over the 
setter rubber until it contacts the side of the mold. Insert 
a lever rod into the socket of the cam shaft, and rotate 
the cam so that the cam shaft is perpendicular to the face 
of the mold. Test for proper fit by attempting to twist 
sleeve. If loose, go back to step 4 and tighten nut. 

6. Insert the rebar until it contacts the Rebar Stop in 
the Sleeve, and secure the rebar in position. 

Note: In order to strip the precast element from the mold, 
the shaft/rubber can be pushed into the sleeve and 
retrieved later. 

09/11III-10
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NOTE: 
It is important to use a rod that fits the socket or flaring of the hole will result in reduced life of tool. The hole 
size is 13 mm or about 1/2 inch. 

FIG.-24 

Table-6 DIMENSIONS OF SLEEVE SETTER CAM TYPE(STR-CT) 
Approximate conversion from Metric to inches Unit: Inch 

STR-CT-# A B C D E F G H J L 

5,6,& 7 1-1/4 1-3/4 1 ... 1-5/32 6/32 9/16 1/2 5/8 7-1/16 
8,9,10,11,1 1-1/4 1-3/4 1 ... 1-3/4 6/32 9/16 1/2 5/8 7-1/16 
4 &18           

Unit: mm 

STR-CT-# A B C D E F G H J L 

5,6,& 7 32 45 25 ... 30 4.5 15 13 16 180 
8,9,10,11,1 32 45 25 ... 45 4.5 15 13 16 180 
4 &18           

DETAIL OF CAM-TYPE SLEEVE SETTER (STR-CT)

FIG.-23
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A: Distance between Socket end and the 
shaft end

B: Distance between the Cam-top and the 
shaft end

C: Height of bushing
D: Thickness of casting forms to be used
E: Height of SR (Setter Rubber)
F: Thickness of SW (Setter Washer)
G: Height of Nut
H: Inside Diameter of Socket
J: Outside Diameter of Setter Shaft
L: Overall Length of Setter Shaft



III-36 11/02 

4-2 SECURING REINFORCING BARS 

At inserting the rebar into the sleeve, in order to assure that the rebar remains in the proper position 
against the Rebar stop, it is advisable to mark the bar with paint or tape at a fixed distance from the end 
of the rubber plug on the end of the sleeve. A recommended procedure using PVC tube is as below: 

1. Cut PVC tube to length of bar 
fully embedded in sleeve with 
Rubber Plug attached. 

2. Glue cap on end and mark jig with size of sleeve, e. g. #11U-X, not bar size. 

3. Mark bars with crayon, tape or paint. 

4. With bar at proper embedment, mark should show at edge of Rubber Plug. 

5. Quality Control should check marks during pre-pouring inspection. 
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Photo 12-1 

Photo 12-2 

Example 12-3 

It is recommended to securely anchor the reinforcing 
bars in order to prevent them from moving out of 
alignment with the sleeve during the placing and 
vibration of concrete. Vibration may cause bars to 
displace appreciably if they are not anchored. 

There are a number of methods used to prevent bar 
displacement. 

Photo12-1 and 12-2 show a method which uses an 
angle bolted to the casting bed and adjusted firmly 
against the protruding bar end. 

The bars must also be secured against lateral 
movement. Care must be taken when cutting holes in 
the forms for the protruding bars. If they are too tight, 
it will be difficult to remove the forms. If they are too 
loose, the bars may be out of tolerance after concrete 
has been placed. 
This is especially true when wooden forms are used, 
because the holes are worn larger with continuous 
insertion and removal of the bars. 

A method has been successfully used whereby holes 
in the forms for the protruding bars are made larger 
than necessary for the bar size being used. As shown 
in the example, a bushing made of a short length of 
plastic pipe, the outside diameter of which matches 
the hole size in the form, is slipped over the bar and 
through the hole in the form. This is sufficient to 
accurately position the bar and at the same time 
minimize leakage. 

(Example 12-3) 
The thickness of the bushings may be altered to 
accommodate more than one bar size. 

After the side forms are removed the plastic bushing 
is retrieved and reused. 
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PHOTO 13 
Steel pipes are utilized for the bar clamps. 

Views from the inside of the mold. 
Bolts or pins are inserted through the pipes at the 
required location at the ends of the bars. 

Examples of Bar Clamps 
PHOTO 14 

Bar clamps before fastening the bars. 

Bar clamps after fastening the bars. 
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4 - 3 .  M E T H O D  F O R  I N S T A L L I N G  
POLYETHYLENE PLUGS ON SLEEVES 

l) Fit the split plug around the bar snug to the 
sleeve with the split part up. 

2) Wind plastic tape around the plug at least 
three times. 

3) a) Taping is continued around the plug 
and then, holding the plug snug to the sleeve 
end, 

b) continuing at least three more wraps across the 
contact point between the plug and the sleeve 

4) Then one more wrap around the sleeve to 
complete installation. 

4-3. METHOD FOR INSTALLING 
POLYETHYLENE PLUGS ON SLEEVES

09/11111-15
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5. INSPECTION PRIOR TO POURING CONCRETE 

Check the following prior to pouring concrete: 

1) Sleeves in place are the proper size corresponding to drawings. Sleeves are free from dirt. 
2) Correct size rubber plugs (RP) are tightly fitted on sleeves and rebars. Tie wires are tied around the 

small end of the rubber plug over the rebar contact area for oversize or up-size sleeve applications 
where the sleeve is two sizes or more larger than the bar. 

3) Sleeves are properly and firmly secured in the mold. 
4) Rebars are up against the rebar stops. 

Check that bar marks are next to End Cap rubber plug. 
5) After assuring that the bars are up against the rebar stops, check to see that the lengths of rebars 

protruding from the mold are within the allowable tolerances. Long bars may be cut back later. Short 
bars must be replaced before casting. 

6) Reinforcing bars and sleeves are held in position and properly supported with chairs, etc. 
7) Grout tubes are securely attached on the sleeve and sealed properly with Hole Seals. (Grease Hole 

Seal cups, if needed) 
8) Grout tubes are long enough to reach to or through the firm and are securely fastened at the forms. 

Before pouring concrete into the molds, inspect the following points where concrete or slurry may intrude 
into the sleeves during concreting: 

Possible Leakage Remedy 
A) Between foam plug and sleeve Wrap with more plastic tape 
B) Between rubber plug and rebar Tie with tie-wire or wrap with duct tape 
C) Between grout tubes and ports Apply sufficient adhesive or wrap with plastic tape 
D) In ends of grout tubes Seal with hole seals or duct tape 
E) Between setter rubber and sleeve end Tighten the sleeve setter 

FIG.-25 
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5. INSPECTION PRIOR TO POURING CONCRETE

Check the following prior to pouring concrete:

1) Sleeves in place are the proper size corresponding to drawings. Sleeves are free from dirt.
2) Correct size rubber plugs (RP) are tightly fitted on sleeves and rebars. Tie wires are tied around the small end of 

the rubber plug over the rebar contact area for oversize or up-size sleeve applications where the sleeve is two 
sizes or more larger than the bar.

3) Sleeves are properly and firmly secured in the mold.
4) Rebars are up against the rebar stops.

 Check that bar marks are next to End Cap rubber plug.
5) After assuring that the bars are up against the rebar stops, check to see that the lengths of rebars protruding from 

the mold are within the allowable tolerances. Long bars may be cut back later. Short bars must be replaced before 
casting.

6) Reinforcing bars and sleeves are held in position and properly supported with chairs, etc.
7) Grout tubes are securely attached on the sleeve and sealed properly with Hole Seals. (Grease Hole Seal cups, 

if needed)
8) Grout tubes are long enough to reach to or through the firm and are securely fastened at the forms.

Before pouring concrete into the molds, inspect the following points where concrete or slurry may intrude into the 
sleeves during concreting:

Possible Leakage Remedy
A) Between foam plug and sleeve Wrap with more plastic tape
B) Between rubber plug and rebar Tie with tie-wire or wrap with duct tape
C) Between grout tubes and ports Apply sufficient adhesive or wrap with plastic tape
D) In ends of grout tubes Seal with hole seals or duct tape
E) Between setter rubber and sleeve end Tighten the sleeve setter
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6. PRECAUTIONS DURING 
CONCRETE POURING

During the pouring and operation of the internal 
vibrator, care should be exercised not to displace the 
sleeves, rebars, and accessories from their installed 
position.

7. LOOSENING THE CAM OF 
SLEEVE SETTERS

After pouring concrete into the mold, and before 
Steam-Curing, loosen the cam of sleeve Setter. This 
helps lengthen the service life of the Setter Rubber.

 FIG.-26

8. REMOVING SLEEVE SETTERS
Method A: Remove the side mold with the Sleeve 
Setter. FIG.-27

Method B - Remove the cam and bushing. Push 
shaft into sleeve. Remove the side form. Remove the 
shaft and Rubber from the sleeve. This method is not 
applicable for 5U-X thru 7U-X due to the long shaft 
length.

9. INSPECTlON OF PRECAST 
MEMBERS

Check the following after concrete member has been 
removed from the form.

1) Use a bright light to visually check the interior 
of each sleeve by looking through the open end, 
as well as grout tubes if present. Make sure that 
there are no foreign substances present (ice, 
water, dirt, debris, etc.). If foreign materials are 
present, clean and flush out the contaminating 
materials with compressed air or water.

While precast members are stored and transported, 
care should be exercised to prevent:
l) Foreign materials contaminating sleeves, grout 

inlet or outlet holes.
2) Protruding bars being contaminated by bond-

breaking substances such as oil, dirt and 
excessive rust.

3) Protruding bars from being damaged or bent.

10. PRECAUTIONS DURING  
 STORAGE AND     
 TRANSPORTATION

2) Check that the length of protruding bars is within 
allowable tolerance (see Table 1, I-8). Note: 
When bars are not carried out the other end of the 
precast element, it is important to securely fasten 
them in the form so that they will not be displaced 
out of the sleeve during concrete placement.

3) Using a bright light, Inspect the bar embedment 
length in the sleeves to be sure that the bars are 
tight to Rebar stop.

4) Visually inspect the protruding bars to make sure 
they are free of bonding-breaking substances, 
such as oil, heavy rust, dirt, etc.

5) Check the sleeve quantity, bar size, and position 
for correlation to drawing requirements.

6) Check grout inlet and outlet holes to make certain:
 (a) that they are in the proper position and are not 

covered with concrete.
 (b) that there is a clear passage from the inlet to 

the outlet port

Caution: Precast members having embedded bar 
lengths shorter than the specified minimum length 
should be referred to the engineer for decision on 
remedy. If the embedded bars are too long, they may 
be cut to the proper length.
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REFERENCE

1) TRANSITlON SPLICES

Connections between different sizes of reinforcement are called “transition splices”. When transition splices are 
called for in the drawings, observe the following:

(1) Selection of Sleeve Size

Use a sleeve size corresponding to the larger size rebar. 
Examples :
 Connection of rebar #9 and #10
 Use: Sleeve 10U-X 
 Connection of rebar #11 and #14
 Use: Sleeve 14U-X

(2) Determination of length of rebar and embedment length into sleeves
Please refer to Page III-3 for determination of rebar length, and refer to Table-1, Section I-8 for embedment 
length into sleeves. Embedment lengths for sleeve used govern.

NOTE:
Both bars shall be embeded into sleeve the length required by the sleeve. Namely both bars shall be kept at 
the specified embedment length as indicated in Table-1, I-8.

(3) Selection of End Cap Rubber Plugs 
Always use an End Cap plug number corresponding to the sleeve number.

(4) Selection of Grout Washers 
Always use a Grout Washer (GRW) corresponding to the bar size being inserted in the wide (field) end.

IMPORTANT: The performance of the resulting splices shall be based upon the strength of the smaller size 
rebars. For connecting #9 and #11 bars as an example, this transition splice will develop the specified strength 
of #9 bar but not the #11 bar.
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For transitions of two bar sizes or more, in order to prevent any intrusion of mortar or cement paste, wind a 
wire or plastic tape tight around the plug. 

A-1 Wind a tie wire ( 0.04” - 0.07” in diameter) 
around the end of Plug and twist the wire to 
tighten. 

A-2 After winding the wire around the plug. 

B-1 Wind plastic tape firmly around the end of the 
plug, 2 –3 wraps. 

B-2 After winding the tape. 
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(2)HORIZONTAL SYSTEM 

For Horizontal connections , NMB Splice Sleeves are installed at the erection site , grouted with SS 

Mortar®, and concrete is then placed in the closure pour area. 

INSTALLATION PROCEDURE  
Preparation :(FIG.-29) 

The rebars are marked so that both bars will be embedded to the specified length into the sleeve when it 

is in its final position. 

The Rebar Stops are removed from the Model X sleeve by striking them with a firm blow. 

Install the End Cap Rubber Plug(RP) or split foam plastic washer on the narrow end of the sleeve. 

Fig.-29 

The reinforcing bars to be spliced shall have the following minimum length： 

"a"-Sleeve length plus a minimum of one inch 

"b"-One-half sleeve length plus a minimum of one inch 
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Installation:  (FIG.-30) 

(1) Slide the narrow end of the sleeve onto the 
horizontal dowel bar protruding from the first precast 
concrete member until the entire sleeve is on the bar. 

(2) Erect the adjacent (2nd) concrete member. The 

gap between the reinforcing bars should not be more 

than 3/4 inches for bar sizes #5 through #7 nor 1 inch 

for bar sizes #8 and greater. Misalignment of the bar 

bars shall not be greater than 1/2inch. 

(3) Slide the sleeve over the two dowels with the grout 
inlets on top until it is accurately located between the 
previously made marks on the bars. Install a centering 
device (shim) if necessary to hold the large end of the 
sleeve in alignment on the bar. Place a split foam 
plastic plug (obtained from SSNA or locally prepared 
from foam plastic pipe insulation) against the large end 

of the sleeve . Wrap vinyl tape around the plug 
overlapping it to the sleeve and the bar in order to 
prevent leakage. 

(4) Fill the sleeve with SS Mortar® grout using a gravity 
hose or grout pump. Seal the inlet and outlet holes with 
the Hole Seals provided. After grouting, protect the 
connection from vibration and shock until the grout has 
gained sufficient strength not to be damaged. 

The plugs may be removed, if desired, and the concrete 
closure placed after the sleeve grout has reached a 
minimum strength of 4000psi, which should occur within 
one day at ambient temperatures above 68oF. 

In cold weather, heat should be applied to the splices and the grout strength should be confirmed by tests on 
the grout sample specimens. 

(1) Slide the narrow end of the sleeve onto the horizontal 
dowel bar protruding from the first precast concrete 
member until the entire sleeve is on the bar.

(2) Erect the adjacent (2nd) concrete member. The gap 
between the reinforcing bars should not be more than 3/4 
inches for bar sizes #5 through #7 nor 1 inch for bar sizes 
#8 and greater. Misalignment of the bar bars shall not be 
greater than 1/2 inch.

(3) Slide the sleeve over the two dowels with the grout 
inlets on top until it is accurately located between the 
previously made marks on the bars. Install a centering 
device (shim) if necessary to hold the large end of the 
sleeve in alignment on the bar. Place a split foam plastic 
plug (obtained from SSNA or locally prepared from foam 
plastic pipe insulation) against the large end of the sleeve 
. Wrap vinyl tape around the plug overlapping it to the 
sleeve and the bar in order to prevent leakage.

(4) Fill the sleeve with SS Mortar® grout using a gravity 
hose or grout pump. Seal the inlet and outlet holes with 
the Hole Seals provided. After grouting, protect the 
connection from vibration and shock until the grout has 
gained sufficient strength not to be damaged.

The plugs may be removed, if desired, and the concrete 
closure placed after the sleeve grout has reached a 
minimum strength of 4000psi, which should occur within 
one day at ambient temperatures above 68°F.

In cold weather, heat should be applied to the splices and the grout strength should be confirmed by tests on 
the grout sample specimens.
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Installation:  (FIG.-30) 

(1) Slide the narrow end of the sleeve onto the 
horizontal dowel bar protruding from the first precast 
concrete member until the entire sleeve is on the bar. 

(2) Erect the adjacent (2nd) concrete member. The 

gap between the reinforcing bars should not be more 

than 3/4 inches for bar sizes #5 through #7 nor 1 inch 

for bar sizes #8 and greater. Misalignment of the bar 

bars shall not be greater than 1/2inch. 

(3) Slide the sleeve over the two dowels with the grout 
inlets on top until it is accurately located between the 
previously made marks on the bars. Install a centering 
device (shim) if necessary to hold the large end of the 
sleeve in alignment on the bar. Place a split foam 
plastic plug (obtained from SSNA or locally prepared 
from foam plastic pipe insulation) against the large end 

of the sleeve . Wrap vinyl tape around the plug 
overlapping it to the sleeve and the bar in order to 
prevent leakage. 

(4) Fill the sleeve with SS Mortar® grout using a gravity 
hose or grout pump. Seal the inlet and outlet holes with 
the Hole Seals provided. After grouting, protect the 
connection from vibration and shock until the grout has 
gained sufficient strength not to be damaged. 

The plugs may be removed, if desired, and the concrete 
closure placed after the sleeve grout has reached a 
minimum strength of 4000psi, which should occur within 
one day at ambient temperatures above 68oF. 

In cold weather, heat should be applied to the splices and the grout strength should be confirmed by tests on 
the grout sample specimens. 
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FIG.-31 

PART l． ERECTION 

1. CAST-IN-PLACE FOUNDATIONS 
Reinforcing bars which protrude from cast-in-place 
concrete foundations and which are intended to be 
connected to precast elements by means of the 
splice sleeves need to be carefully aligned both in 
plan and elevation. 

Bars extending from the foundation or protruding 
from precast elements to be joined in the Splice 
sleeves are termed "dowels" or “rebar anchor 
dowels” in this section. 

When the foundation contractor is not the precast 

concrete supplier， the dowels are very likely to be 

misaligned or out of tolerance if the foundation 
contractor is not provided with special installation 
instructions and templates. This is because the 
tolerances for placing reinforcing bars under ACI 
code provisions for cast-in-place concrete are far 
too great to permit sufficient accuracy for precast 
concrete connections. 

The following recommendations will help assure 
successful mating of the precast elements to the 
cast-in-place structure: 

1. The designer should include in the 
specifications for the cast-in-place concrete a 
requirement that plan location tolerances for 
reinforcing bars should be ± 1/8 inch. 

2. The precaster should provide the foundation 
contractor the information necessary to 
prepare dual templates (see Fig.31) to hold 
the foundation bars within tolerances specified 
above. A training video is available from SSNA 
to assist the contractors. 

3. The foundation contractor should be requested 
to extend the reinforc ing bars above the 
foundation several (4-6) inches longer than 
required. The bars can be later cut off to the 
required elevation after grades have been 
established and shims have been set. 

4. A prudent precast concrete contractor will 
establish communications and a cooperative 
relationship with the foundation contractor early 
in the project. 

Methods for correcting mislocated or short rebar
dowels are discussed in Sect ion V
TROUBELSHOOTING later in this manual. 
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RECOMMENDATION FOR LOCATING REBAR DOWELS IN FOUNDATION

1. The precast concrete manufacturer should furnish the site-work contractor a template for holding the 
dowels. The template is prepared by drilling holes to accommodate the rebar dowels to match the 
holes in the side-forms used for making the precast elements. Templates may be of wood or metal. 
Plant quality control personnel should check that the holes in the templates are in the correct 
locations before sending the templates to the job-site. The foundation contractor should use the 
templates to make dual plate jigs (see Fig.31) to hold the dowels in horizontal and vertical alignment. 

In the case of tilt-up or site precast work, side forms for the panels may be re-used as templates for 
locating the dowels, or templates or locating dowels may be fabricated to function as side forms, 
depending upon the sequence of construction. 

2.  Rebar dowels protruding from the foundation should be fabricated so that the vertical extension of the 
 dowels is at least 4" longer than needed. 

3. Templates should be accurately located in place and securely fastened. Patterns of dowels that are 
     separated, but within the same precast member should be positioned with a single template assembly. 

4.  Vertical rebars should be accurately aligned by dual plates (see Fig.31) and may be secured by tack-
     welding a #3 or #4 rebar to the dowels at the top of the bars. This tack-welded bar will be cut off later and 
     not used in the splice sleeve. 

5. The quality control agency or precast concrete manufacturer should check dowels for proper location 
and alignment before the foundation concrete is placed. 

6. Immediately after the concrete for the foundation is poured, the templates and dowels should again 
be checked to assure that they have not moved during concrete operations. 

7. After the concrete has cured, the excess length of dowels, along with the tack bars, are cut off. The 
cut-off point of the bars is determined from the table below and is measured from the top of the shims. 

TABLE-7 

Sleeve 
Size 

Dowel Length (Inch) 

5U-X 4.53 

6U-X 5.32 

7U-X 6.11 

8U-X 6.99 

9U-X 7.88 

10U-X 8.66 

11U-X 9.45 

14U-X 11.91 
18U 17.56 

A Video showing recommended templates is available from SSNA. 
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TABLE-7

A Video showing recommended templates is available from SSNA.

Sleeve 
Size

5U-X

6U-X

7U-X

8U-X

9U-X

10U-X

11U-X

SNX-11

A11W

14U-X

18U

4.53

5.32

6.11

6.99

7.88

8.66

9.45

8.86

8.96

11.91

17.56

Dowel Length 
(inch)
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2. INSTALLING WASHERS (GRW) 

Place washers on dowel bars protruding from the foundation. The printed size number on the washer 
must correspond to the size of the rebar on which it is placed. (Washers and bars may be color-coded by 
the contractor, if desired, to improve field accuracy). 

The purpose of the washer is to prevent bedding mortar from entering the sleeve in pre-bedding 
procedures. To prevent bedding grout from intruding into the sleeve in post-bedding applications, use the 
coil spring (CS) accessory or a foam ring to support the GRW up against the wide end opening of the 
sleeve. To prevent sleeve grout from escaping when sleeves are grouted before bedding is installed, use a 
foam ring seal under the GRW. 

1)   When bedding mortar is placed prior to setting the precast unit in position, the washer shall be place
just above the bedding mortar surface, with the marked side face-up (rubber portion of washer down). 
When the upper precast element is lowered into position, the washer will prevent bedding mortar 

   from entering the sleeve. 
2)    When bedding mortar or concrete topping is placed after the sleeves are grouted, the washers should 

   be supported tightly against the bottom of the upper precast element. This may be done with foam 
   ring seals, Coil Springs, wedges, silicone caulking or similar methods. In most cases, it is best to 
   place bedding mortar and allowing it to achieve at least an initial set before grouting sleeves. 

IMPORTANT: Use washers appropriate to the field dowel size for transition splices. 

Inspection before bedding mortar 

1) Check the size, number and position of foundation 
rebars for correlation to drawing requirements. Make 
any correct ions required before the precast 
elements are erected. 

2) Visually inspect dowels to make sure there are no 
bond-breaking substances, such as heavy rust, 
cement paste, oil, dirt, etc. Clean dowels as 
needed. 

3) Measure protruding bar length to assure that each is 
within the specified embedment length tolerance 
provided in Table-1, I-8. Note that allowance in the 
length must be added for shim (joint) thickness 
between the foundation and the precast elements. 

4) Check the washers (GRW) are properly set on each 
bar as specified above. 

FIG-32 

1) Check the size, number and position of foundation 
rebars for correlation to drawing requirements. Make 
any corrections required before the precast elements 
are erected.

2) Visually inspect dowels to make sure there are no 
bond-breaking substances, such as heavy rust, cement 
paste, oil, dirt, etc. Clean dowels as needed.

3) Measure protruding bar length to assure that each 
is within the specified embedment length tolerance 
provided in Table-1, I-8. Note that allowance in the 
length must be added for shim (joint) thickness between 
the foundation and the precast elements.

4) Check the washers (GRW) are properly set on each bar 
as specified above.
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FIG-32 
FIG-32
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3. BEDDING MORTAR 

Mortar to be used for bedding should conform to the engineer's specifications. The consistency of the 
mortar should be suitable for the chosen bedding practice. 

After joining the precast members, the bedding mortar should be completely finished without leaving any 
unfilled space between the members. 

Proper curing requirements should be observed. For current practices, refer to pages IV-6~IV-9. 

The use of factory prepared bedding grouts is strongly encouraged and the use of uncontrolled field 
mixed sand-cement-water materials is emphatically discouraged. 

FIG.-33 

PLACE MORTAR EVENLY TO 
PREVENT LEAKAGE OF SLEEVE GROUT 
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BEDDING PRACTICE
Bedding practices for setting precast elements vary 
according to regions. Bedding may be placed prior to 
setting a precast element (prebedding or wet-bedding) 
or after a precast element has been set (post-
bedding or dry-packing). Following are some general 
considerations at POST-GROUT Sleeve installation. 
(See GENERAL NOTES FOR PREGROUT(PRE) 
INSTALLATION on page IV-11)

1) PRE-BEDDING (WET-BEDDING)
Pre-bedding is usually accomplished by placing the 
mortar bed immediately ahead of installation of the 
precast unit.
An economical labor-saving technique which has been 
used for wet-bedding is described below.
 1) Place temporary “dams” as required.
 2) Place the bedding mortar so that there is 

sufficient quantity to completely fill the joint. It 
is preferred to overfill the joint space slightly.

 3) Check to see that the GRW washers are 
properly placed.

 4) Erect the precast member.

Temporary dams:

Temporary dams made of foam plastic are installed to 
confine the bedding area. After shims (where needed) 
have been placed, mortar of a flowable consistency 
and of the specified strength is poured into the 
confined space. The temporary dams perform several 
functions:

a) They confine the bedding mortar.
b) They provide a screed line to assure sufficient 

depth of mortar bed, and at the same time reducing 
material waste.

c) When the precast element is set, mortar bedding is 
surcharged by the weight of the precast member, 
assuring uniform bedding as well as visual 
indication (from the overflow) that an adequate 
amount of mortar was used in the bedding space. 
Make sure there is an opening(s) in the dam to 
provide an escape path for excess bedding mortar, 
so that it does not force past the seal at the GRW 
into the sleeve.

On floors, the dams used may be made of 1 “x1” wood 
stock, installed temporarily, approximately 1/2 inch 
(1cm) outside the bottom dimension of the precast 
element being set. They may also be foam closed-cell 
glued to the floor.

Where there is no horizontal surface available to 
install wooden strips, such as for columns, shear walls 
or exterior bearing walls, a square section of foam 
closed-cell may be used. It is secured to the top of the 
lower column or wall element around its perimeter with 
adhesive or strong tape (such as furnace duct tape), 
and is located within the bedding area. It is notched 
to provide for overflow of excess mortar. In this type 
of bedding, the precast element compresses the 
foam closed-cell dam to the degree permitted by the 
bedding shim, and at the same time surcharges the 
bedding mortar. In some cases where exterior bearing 
or shear walls are used, the foam dam strip used on 
the external face of the wall is left in place to form 
a weather seal function. Normally, however, dams 
are removed after curing and the joints are struck for 
finished appearance. ( See Page IV-7 for examples )

NOTES:
(1) The type of bedding material used is at the 

discretion of the specifier.
(2) When sleeve grout is used as a wet-bedding  

material, the user is cautioned that the presently-
approved grout contains iron particles. If exposed 
to moisture or outside weather conditions, the iron 
particles in the exposed portion of the grout will 
rust and will likely stain and streak the concrete. If 
architectural precast units are used, or if rust stains 
are objectionable on exposed concrete, post-grout 
(PG) methods using a non-shrink, non-metallic 
bedding mortar are recommended. Care should 
be taken to assure that full bedding is achieved 
and that grouting of the sleeves is delayed long 
enough for the bedding material to gain enough 
strength to prevent metallic sleeve grout from 
penetrating to the external surface of the mortar 
bed.

(3) In general, where it has been possible to use pre-
bedding rather than post-bedding techniques, 
labor cost savings have been achieved. However, 
contemporary practices have been influenced by 
labor craft jurisdictions, the contractual relationship 
between contractors, subcontractors and suppliers, 
and by reluctance to change previously established 
field practices. It is strongly recommended that the 
manufacturer of the precast elements maintain 
control of all grouting procedures including sleeve 
grouting and bedding.
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(b) Exterior Walls 
FIG.-35 

(c) Columns and Free-Standing Shear Walls 
FIG.-36 

Examples of Wet-bedding 

 

(a) Interior Walls

FIG.-34
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Coil Spring 

2) POST-BEDDING 
Post-bedding has been accomplished by using a technique known as "dry-packing" or by pressure 
grouting. 

① Place temporary dams if and as required. 

② Assure that the GRW washer is supported tightly against the base of the upper precast element. This 
may be accomplished with the use of Coil Spring or Foam Ring Seal support. (FIG-37) Some erectors 
have had success putting a bead of silicone caulking around the top surface perimeter of the GRW 
and seating it up against the underside of the precast at the wide end opening of the sleeve. Sleeves 
should be grouted after the bedding mortar is placed. 

DRY-PACKING 
In dry-packing, mortar is hand-forced into a bedding space which has been kept open with the use of shims 
or leveling bolts. This process is labor-intensive, and it may not be certain whether the mortar bed is 
adequately transferring the compressive loads or if the shim pack is the principle load-bearing element. 
Dry-packing should be done in joints that are at least 1 .5” thick. 

PRESSURE GROUTING 
Pressure-grouting, pumping the bedding mortar into the joint space, has also been used in some cases. It 
is especially appropriate under cold-weather conditions when it has been impractical to install a wet mortar 
bed because of freezing temperatures. After some external heating has been applied to the precast 
elements, bedding mortar is pumped into the joint which has been previously confined by use of a foam 
gasket or mortar dams around the perimeter of the bedding space. 

NOTES: 
When post-bedding methods are used with PG-type sleeves, GRW washers must be used. 
If the sleeves are to be grouted after installing the bedding, post-grouting of the sleeves must be delayed 
until after the bedding mortar has partially hardened. If the sleeves are grouted before the bedding is 
installed, care should be taken to assure that the washers are firm against the bottom of the upper precast 
element and secured into position by wedging or other appropriate measures such as the Foam Ring Seal. 
The GRW alone will not provide sufficient sealing capability to withstand pumping of SS Mortar® into the 
sleeve. 

FIG.-37

Foam Ring Seal
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3) BEDDING MATERIALS 
Bedding materials may be classified as follows: 

Factory Formulated or Field-mixed sand-cement 
Metallic or Non-metallic 

The use of field mixed sand and cement mortars is not recommended. 

The strength of the mortar bedding should be superior to that of the concrete elements on either side of 
the joint. 

It is recommended that only factory formulated non-metallic grouts be used for bedding that is exposed to 
the elements. Metallic grouts can be used if protected from weather. 

FIG.-38 
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4. GENERAL NOTES FOR ERECTION AND BRACING 

When joining precast units, each unit should be lowered into position smoothly, gradually, and in a level 
or plumb position. Care must be taken to see that each protruding bar fits into the matching sleeve. After 
setting the precast elements, they should be braced to prevent movement until the grout in the joints and 
sleeves develops sufficient strength for the element to be self-supporting under the anticipated loads. It 
will be necessary for the structural engineer to make this analysis and set the requirements for release 
of bracing. (ref. Field Operation Part2, Grouting, 7 Curing, IV-24) 

Photo-18 

REMARKS: 
a) During erection, or while pouring concrete floor slabs, special care must be taken to protect 

protruding bars from bond-breaking substances, such as cement paste, etc, and to prevent the 
bars from being bent. 

b) When the protruding bar is longer than necessary, it may be cut back by saw or torch. When 
bars are short, refer to page V-2 for Trouble-shooting or contact SSNA for remedial procedures. 

FIG.-39
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GENERAL NOTES FOR PRE-GROUT (PRE) INSTALLATION 

PRE-Grout Installations: This procedure is used when the sleeves are oriented below the joint without 
PVC tubing to pump SS Mortar® inside. It may be useful in situations requiring a “blind” architectural 
connection with no exposed tubes that require patching. 

FIG.-40-1 FIG.40-2 

ALWAYS FILL SLEEVES WITH SS MORTAR® FIRST, THEN GROUT JOINT 

Bedding mortar for Pre-Grout Method: 

Pre-Bedding: 

Place temporary dams if required. If the joint space will not be exposed to the elements, the simplest and 
fastest procedure is to use SS Mortar® (Grout) in the bedding area and in the sleeves, placing both at the 
same time. 

However, in the event that special conditions warrant pre-bedding with a non-staining grout (other than SS 
Mortar® (Grout)), extreme care must be exercised to assure that the grouts are not inadvertently 
interchanged. It will be necessary first to completely fill the sleeves with SS Mortar® (Grout) before 
installing the bedding grout. 

After filling sleeves with SS Mortar®, place the bedding mortar so that there is sufficient quantity of bedding 
mortar in the joint. The bedding mortar must fill the joint space completely. It is preferred to overfill the joint 
space slightly. 

NOTE: SS Mortar® (Grout) contains iron particles and if exposed to the elements will cause rust staining. 
If the joint is to be exposed, it is preferable to fill the sleeves with SS Mortar® (Grout) and to finish the joint 
by Post-Bedding with a non-metallic non-shrink grout. 

Post-bedding: 

In this application, the sleeves are completely filled with grout and rodded before the upper precast 
concrete element is set. The grout in the sleeves should be allowed to achieve an initial set before grouting 
the joint so that SS Mortar® will not be displaced to the surface of the structure where it might rust. 
Bedding mortar may then be placed by "dry-packing", flowing or pumping, as in the case of the Post-Grout 
application. 
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NOTE 
Except under unusual conditions, PRE-Grout installations are not recommended at the foundation level 
because of the difficulties of correcting mislocation mistakes and preventing contamination of the 
sleeves. However, there are occasions where contractors may need to use this installation procedure. 
In that case: 

1) Sleeves installed in foundations should be thoroughly inspected for plan location and elevation 
immediately before and immediately after the foundations have been poured so that any needed 
adjustments may be needed. This will allow time for making any corrections needed. 

2) The interiors of the sleeves should be thoroughly cleaned immediately after pouring foundations and 
kept sealed against intrusion of foreign matter until erection begins. 
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PART 2. GROUTING 
1. PREPARATION (TO BE REVISED with NISSCO SS Mortar Info.)
The following preparations should be made: 
(1) Prepare a daily work schedule. 
(2) Determine the number & types of sleeves to be grouted. 
(3) Assign a number to each sleeve shown on the drawing; and correspondingly at the job site on the 

precast element. (See FIG-42 Grouting Sequence ) 
(4) Establish the procedure for grout sampling and testing for quality control. 
(5) Procure electricity and water for mixing. (Hot water in cold weather)(Cold water in hot weather) 
(6) Determine and procure the required quantity of SS Mortar. 

Sleeve Size SS Mortar 
Lbs per sleeve 

SS Mortar 
Kg per sleeve

5U-X 1.17 0.53 

6U-X 1.63 0.74 

7U-X 2.47 1.12 

8U-X 3.24 1.47 

9U-X 3.79 1.72 

10U-X 4.67 2.12 

11U-X 5.62 2.55 

13/14U-X 8.58 3.89 

18U 18.92 8.58 

(7) Check the weather and temperature forecast at the jobsite for the day. 
(8) Review the Grouting Foreman's Checklist.(See details in IV-15 ) 
(9) Inspect precast elements immediately before erecting to assure that sleeves and grout tubes are clear 

and free from restrictions. 

FIG.-41 
BLOWING OUT LOOSE MATERIALS Note:Water may also be used to 

flush out sleeves. 
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Note: Water may also be used
to flush out sleeves.

(7) Check the weather and temperature forecast at the jobsite for the day.
(8) Review the Grouting Foreman’s Checklist.(See details in IV-15 )
(9) Inspect precast elements immediately before erecting to assure that sleeves and grout tubes are clear and 

free from restrictions.

PART 2. GROUTING
1. PREPARATION
The following preparations should be made:
(1) Prepare a daily work schedule.
(2) Determine the number & types of sleeves to be grouted.
(3) Assign a number to each sleeve shown on the drawing; and correspondingly at the job site on the precast 

element. (See FIG-42 Grouting Sequence )
(4) Establish the procedure for grout sampling and testing for quality control.
(5) Procure electricity and water for mixing. (Hot water in cold weather)(Cold water in hot weather)
(6) Determine and procure the required quantity of SS Mortar.

SS MORTAR® (GROUT) ENGINEERING DATA SHEET: SSM-J © 2011

 SS Mortar® (Grout) manufactured by Splice Sleeve Japan, Ltd. is a special cementicious non-metallic 
filler grout developed for the NMB Splice-Sleeve® System.  The use of any other grout will void all 
warranties, expressed or otherwise implied.   

SS Mortar® (Grout) is packaged in 55-lbs (25-kg) moisture resistant bags.  The 
required quantity of SS Mortar® shall be calculated from the table below.    

High Early Strength: The grout in a flowable consistency will attain above 4,000-
psi in less than 24 hr. at a temperature of 68°F (20°C). Rapid strength gain 
allows erection to continue.  

High Ultimate Strength: The grout attains 14,000-psi compressive strength in 28 
days at 68°F (20°C).  

SS Mortar® is a ready-to-use formulation requiring only the 
proper amount of water, which is suggested at 0.98 gal. = 
125 fl. oz. = 3.7 liters per bag.  The maximum water is 1.03 
gal. = 132 fl. oz. = 3.9 liters.  

Mixing time is a minimum of two and a half (2½) minutes
with electric mixer of 500 to 1,300 rpm.  

Required quantity of SS Mortar® for NMB Splice-Sleeve®   
REBAR Size Splice-Sleeve SS Mortar 

U.S. Metric Model lb/sleeve Sleeves/Bag 

#5 16mm 5U-X 1.26 43
#6 20mm 6U-X 1.76 31
#7 22mm 7U-X 2.65 20
#8 25mm 8U-X 3.46 15
#9 28mm 9U-X 3.95 13

#10 32mm 10U-X 4.94 11
#11 35mm 11U-X 6.02 9
#11 35mm SNX-11 5.71 9
#11 35mm A11W 6.99 7
#14 40mm 14U-X 9.19 5
#18 57mm   18U  25.31 2

Grout quantities shown in the table are in 
dry powder weight of the grout to fill the 
space inside the sleeve after both rebars 
have been inserted into the sleeve. From 
experience, additional overage is included 
to provide for minimum grout tubes, waste 
and loss in the field.   

Always mix full bags: no partial bags. The 
above overage does not cover large 
amounts of “left over” waste from the 
bucket, pump, hose and elsewhere. For 
small jobs or many separate grouting 
sessions, it is recommended you consider 
additional grout (typically 10% to 25%). It is 
better to have a bit too much than a bit too 
little and delay the job.

Nissco SS Mortar should be stored in moderate/cool 
and dry conditions. It has a “freshness” bag life of one 
(1) year. Bags have a date stamp on the top using 
letters for the year then month then numbers for the day 
.  (See chart below and pictures & examples right)  

Year 01 02 03 04 05 06 07 08 09 10     
  A B C D E F G H I J     
Month 1 2 3 4 5 6 7 8 9 10 11 12 
  A B C D E F G H I J K L 

Day                             As a number from 1 to 31 

  

HF 23  =  08 - 06 - 23  =  23rd June 2008 

JK 30   =  10 - 11 - 30  =  30th November 2010 
AI 21   =  01 - 09 - 21  =  21st September 2011 

©2008 SPLICE SLEEVE NORTH AMERICA, INC.                                                 Page 1 of 2



IV- 59 11/02 

2. GROUTING CONDITONS 
Store the grout under temperature controlled conditions from a minimum 50oF (10oC), to a maximum 80°F 
(27oC). 

Cold Weather Conditions: 
During cold weather, check the temperature inside the sleeves from the inlet or outlet hole. If temperature 
is 40oF (4.4oC) or below, the temperature must be raised to above 40oF, as specified in ACI 306. 
Necessary steps should be taken to prevent freezing of the grout in the sleeves and to maintain curing 
temperature not lower than 40oF as specified in ACI 306. It is best to maintain a curing temperature 
above 60°F (15°C) to insure overnight curing results in sufficient compressive strength to remove braces. 

Hot Weather Conditions: 
During hot weather, necessary steps, such as the use of chilled mixing water, should be taken to keep the 
mixed grout temperature below 80°F. Avoid excessively high temperatures (above 80°F or 27°C) of 
mixed grout which may result in premature setting, difficult pumping, and lower strengths than expected. 

Adverse Weather Conditions: 
Grouting should not be performed under the following conditions: 

(1) When it is raining or snowing at the jobsite, and there is no shelter or protection to 
prevent rain or snow from entering into the dry or mixed SS Mortar® (Grout). 

(2) When it is anticipated that the grouted members or sleeves will be subjected to harmful 
vibrations, impacts, or other forces resulting in differential movement of the pieces being 
joined. 

(3)    When the temperature is anticipated to be below 40oF and no facilities are available to 
raise and maintain the building temperature and curing temperature above 40oF. 

PHOTO-19-1 Propane fired Radian Heater Unit 

PHOTO 19-2 Thermalay Electric Blanket around the column 
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3. CHECKLIST FOR GROUTING FOREMEN 

Note that special inspection is required by the Building Code. This is normally accomplished by a certified 
testing and material laboratory. 

Special inspection in the field should cover the following: 

1. Check field dowels for proper embedment length. 
2. Observe mixing of SS Mortar® 

a. Verify mix temperature within acceptable range 
b. V e r i f y  q u a n t i t y  o f  m i x  w a t e r  b e l o w  
m a x i m u m .  c. Record batch serial number from 
grout bags. 

3. Observe and verify grouting of each sleeve. 
a. Verify grout exiting from outlet port. 
b. Verify sealing of ports. 

4. Take 2” cube samples of SS Mortar® for compressive testing in lab. 
a. Set of 3 cubes to test before removing bracing (24 hours±) 
b. Set of 3 cubes to test at 28 days 

c. Set of 3 cubes to hold in reserve, if needed. 

In order to perform the grouting operation most efficiently, it is necessary to arrange for 
equipment and assistance if needed in advance of the grouting work. 

□ Review the sections of this manual on sleeve grouting and bedding. 
□ Notify testing laboratory to provide special inspection during grouting. 
□ Arrange for grout manufacturer's field representative to provide training. 
□ Procure approved grout: SS Mortar® (Grout), as approved. Allow at least two weeks for 

delivery. Check with grout manufacturer for delivery time. 
□ Grout Mixer and Pump: 

(1) For grouting a small or moderate quantity: 
□ 1/2-inch electric 
drill for mixing, operating 
at a drill speed range of 
400 - 500 rpm. 

□ Mixing paddle. "Jiffler" Model 141 propeller-style mixer preferred, or 
equivalent.Contact the grout manufacturer for recommendations. 

□ Hand operated pump. Kenrich GP-2HD/SS is recommended. 
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3. CHECKLIST FOR GROUTING FOREMEN 

Note that special inspection is required by the Building Code. This is normally accomplished by a certified 
testing and material laboratory. 

Special inspection in the field should cover the following: 

1. Check field dowels for proper embedment length. 
2. Observe mixing of SS Mortar® 

a. Verify mix temperature within acceptable range 
b. V e r i f y  q u a n t i t y  o f  m i x  w a t e r  b e l o w  
m a x i m u m .  c. Record batch serial number from 
grout bags. 

3. Observe and verify grouting of each sleeve. 
a. Verify grout exiting from outlet port. 
b. Verify sealing of ports. 

4. Take 2” cube samples of SS Mortar® for compressive testing in lab. 
a. Set of 3 cubes to test before removing bracing (24 hours±) 
b. Set of 3 cubes to test at 28 days 

c. Set of 3 cubes to hold in reserve, if needed. 

In order to perform the grouting operation most efficiently, it is necessary to arrange for 
equipment and assistance if needed in advance of the grouting work. 

□ Review the sections of this manual on sleeve grouting and bedding. 
□ Notify testing laboratory to provide special inspection during grouting. 
□ Arrange for grout manufacturer's field representative to provide training. 
□ Procure approved grout: SS Mortar® (Grout), as approved. Allow at least two weeks for 

delivery. Check with grout manufacturer for delivery time. 
□ Grout Mixer and Pump: 

(1) For grouting a small or moderate quantity: 
□ 1/2-inch electric 
drill for mixing, operating 
at a drill speed range of 
400 - 500 rpm. 

□ Mixing paddle. "Jiffler" Model 141 propeller-style mixer preferred, or 
equivalent.Contact the grout manufacturer for recommendations. 

□ Hand operated pump. Kenrich GP-2HD/SS is recommended. 
□ Mixing paddle. “Jiffler” Model 141 propeller-style mixer preferred, or 

equivalent. Contact the grout manufacturer for recommendations.

□ Hand operated pump. Kenrich  
GP-2HD/SS is recommended.
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3. CHECKLIST FOR GROUTING FOREMEN 

Note that special inspection is required by the Building Code. This is normally accomplished by a certified 
testing and material laboratory. 

Special inspection in the field should cover the following: 

1. Check field dowels for proper embedment length. 
2. Observe mixing of SS Mortar® 

a. Verify mix temperature within acceptable range 
b. V e r i f y  q u a n t i t y  o f  m i x  w a t e r  b e l o w  
m a x i m u m .  c. Record batch serial number from 
grout bags. 

3. Observe and verify grouting of each sleeve. 
a. Verify grout exiting from outlet port. 
b. Verify sealing of ports. 

4. Take 2” cube samples of SS Mortar® for compressive testing in lab. 
a. Set of 3 cubes to test before removing bracing (24 hours±) 
b. Set of 3 cubes to test at 28 days 

c. Set of 3 cubes to hold in reserve, if needed. 

In order to perform the grouting operation most efficiently, it is necessary to arrange for 
equipment and assistance if needed in advance of the grouting work. 

□ Review the sections of this manual on sleeve grouting and bedding. 
□ Notify testing laboratory to provide special inspection during grouting. 
□ Arrange for grout manufacturer's field representative to provide training. 
□ Procure approved grout: SS Mortar® (Grout), as approved. Allow at least two weeks for 

delivery. Check with grout manufacturer for delivery time. 
□ Grout Mixer and Pump: 

(1) For grouting a small or moderate quantity: 
□ 1/2-inch electric 
drill for mixing, operating 
at a drill speed range of 
400 - 500 rpm. 

□ Mixing paddle. "Jiffler" Model 141 propeller-style mixer preferred, or 
equivalent.Contact the grout manufacturer for recommendations. 

□ Hand operated pump. Kenrich GP-2HD/SS is recommended. 
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3. CHECKLIST FOR GROUTING FOREMEN

Note that special inspection is required by the Building Code. This is normally accomplished by a certified 
testing and material laboratory.

Special inspection in the field should cover the following:

1. Check field dowels for proper embedment length.

2. Observe mixing of SS Mortar®
a. Verify mix temperature within acceptable range
b. Verify quantity of mix water below maximum. 
c. Record batch serial number from grout bags.

3. Observe and verify grouting of each sleeve.
a. Verify grout exiting from outlet port.
b. Verify sealing of ports.

4. Take 2” cube samples of SS Mortar® for compressive testing in lab.
a. Set of 3 cubes to test before removing bracing (24 hours±)
b. Set of 3 cubes to test at 28 days
c. Set of 3 cubes to hold in reserve, if needed.

In order to perform the grouting operation most efficiently, it is necessary to arrange for equipment and 
assistance if needed in advance of the grouting work.

□ Review the sections of this manual on sleeve grouting and bedding.
□ Notify testing laboratory to provide special inspection during grouting.
□ Arrange for grout manufacturer’s field representative to provide training.
□ Procure approved grout: SS Mortar® (Grout), as approved. Allow at least two weeks for delivery. Check 

with grout manufacturer for delivery time.
□ Grout Mixer and Pump:
 (1) For grouting a small or moderate quantity:
  □  1/2-inch electric drill for mixing, operating

 at a drill speed range of 400 - 500 rpm.
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□  Five-gallon round smooth-sided mixing buckets. You wil l  probably need 
several as they may develop leaks or otherwise wear out. Avoid plastic buckets 
because they wear out fast and the mixing operation abrades pieces of plastic 
which interfere with pumping and grouting. Avoid metal “garbage cans” with 
vertical or horizontal ribs which catch dry grout and prevent thorough mixing. 

(2) For grouting a large quantity: 
□ Grout mixer: A power mixer which is most commonly used for mixing non 

-shrink, flowable high strength grouts. 
□ Power pump: A pump which does not cause any segregation of the 

mixed grout placed in the hopper and the grout coming out of the pumping 
hose nozzle, nor cause any entrapped air during pumping, and 
which has output capacity of 5.3 gallons (20 liters) per minute or less. 
Contact the grout manufacturer for recommendation. 

□ Flow Guide from grout manufacturer (to check consistency for pumping) 

□ Water supply and hose with nozzle to fit grout port tubes. 
□ Rubber Stoppers: To be inserted in the grout tubes after grouting to 
prevent grout leakage. They are available from chemical glassware supply houses. Sizes needed 
are #0 and #4 for the 0.55”(14mm)(I.D.) and 0.87" (22mm) (I.D.) PVC tubes respectively. After being 
inserted into the grout tubes, they should protrude outside about half their length. Do not use bark corks as 
they are difficult to 
remove and non re-
usable. 

□ Measuring cup to measure the correct amount of water for the mix. The correct amount of water will be 
established at the jobsite. For special assistance, contact the grout manufacturer. 

□ Scale. This is to measure the correct weight of water and serves the same purpose as 
the measuring cup, and may be used as an alternative. 

□ Electric power supply. 
□ Cup to collect and save excess grout coming from the outlet port during grouting. 
□ Round flat-end punch to remove obstructions from the grout tubes. 
□ Sledge hammer to drive the punch. 
□ Flashlight or spotlight to check the grout tubes and sleeves for blockage. Use prior to erection of the 

precast unit while it is on the ground or on the delivery truck. 

□ Heating facilities in cold weather to permit grout to gain strength : Gas or electric radiant heaters, 
electric blankets and plastic sheets for closing in space. 

□ Spatula or putty knife to remove excess grout. 
□ Sponge and water to clean area. 
□ Thermometer to measure temperature of air and materials 
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□ Record the following items:

1. Temperatures: Ambient, Mixing water, Dry grout and Grout as mixed.
2. Lot No. of grout used
3. Amount of mixing water used (gal or lb/55 lb. bag)
4. Flow measurement by Flow Guide (inches)
5. Sizes and numbers of grouted sleeves
6. Amount of grout used for item 5 above
7. Date of grouting

Table-8  Grouting Report Sample
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NMB Grouting Report (Example)

Date of Work:

2 inch Cube Molds:
SS Mortar Lot No.:

Project:

Report by:
Floor level:

Approved by:

Mixing Water per bag:
Flow Measurement:
SS Mortar used
(bags):

Temperature:
Ambient

Dry grout
Mixing water

Grout as mixed

SIZE PLAN GROUTED BALANCE MEMO
NMB Sleeve 5U-X

6U-X
10
12

10
10

0
2

OK
Ports missing
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FIG.-42 SEQUENCE OF GROUTING WORK 

Assign a number to each sleeve shown on the drawing, and correspondingly at the job site on the 
precast element. 
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4. MIXING SS MORTAR ® (GROUT) 

FIG.-43 

 First place all water into the mixer or bucket and then, 

 Pour SS Mortar® (Grout) slowly into the mixer while stirring with the mixing paddle. 
 After all materials are in the mixer, mix the grout for a minimum of (2.5) minutes. 

NOTES: 

1) Mix SS Mortar® (Grout) to produce the desired mixed consistency for pumping within recommended 
grout temperatures under jobsite conditions. 

2) Use potable water only 
The exact amount of water needed to produce the desired consistency will depend on mixing time, the 
temperature of the grout following mixing and the size of the batch mixed. The water requirements 
should be established in a test batch by adjusting the initial water to meet the flow requirement as 
determined through the use of the Flow Guide. The recommended field consistency is 5.0” minimum 
(127 mm) as determined by use of the Flow Guide. 

Suggested amount of mixing water for the initial trial mix to produce this flow is 15.0% by weight of SS 
Mortar® (Grout). [one gallon (8.337 pounds) per 55 lb bag]. If additional water is required to meet the 
consistency specification, it should not exceed a maximum of 17.0% by weight of SS Mortar® (Grout). 

[1.12 gallons (9.337 pounds) or 1 gallon-15 ounces per 55 lb. bag] 

3)   SS Mortar® (Grout) is designed to be placed at a diameter of spread specified above as determined by 
use of an Flow Guide, which may be obtained from ChemRex, Inc. To make this test, a 2"diameter x 
4"high (50 x 102 mm) cylinder is filled with grout and carefully lifted off a flat nonabsorbent hard 
surface. The diameter of the puddle is measured with a ruler. It is recommended that consistency be 
measured for every grouting session. 

1)

2)
3)
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WATER SS MORTAR™ (GROUT)
MIXER

2.5 Minutes
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4)  For  mix ing grou t ,  use a  mixer  as  recommended e lsewhere  in  th is  manua l .  Do no t  mix  
by hand. Do not add cement, sand, aggregate or admixtures. Do not add more water than specified. 
Use a full bag unit for each batch. Do not use SS Mortar® (Grout) if the package is damaged. 
SS Mortar® (Grout) has a shelf l i fe of approximately 12 months when stored in a cool, dry 
environment. The production code is printed on each bag. Grout which has been stored beyond the 
expiration date should be discarded. Locate mixing operations as close to the grouting position as 
possible. Do not leave the mixed grout in the sun. 

Failure to mix the materials properly and long enough may cause problems not only with flow and 
pumping conditions but also with setting time and subsequent strength gain. The mixture should 
appear uniform and smooth with no lumps. 
Check the consistency using the Flow Guide as often as required by the engineer after mixing has 
been completed. 

5 )  Warm mixing water, not  exceeding 90 oF (32.2oF),  may be used wi th cold,  dry grout or  
 when placing in cold weather. Chilled mixing water, as close to 33oF (0.5oC) as possible, may be used 
 with warm, dry grout or when placing in hot weather. 

IMPORTANT NOTE for person in charge of grout inspection: 
This is the best time to make 2 inch. cube specimens for the compressive strength test. Use heavy metal 
molds as specified in ASTM C109. Never use plastic molds. Refer to Engineering Data Sheet 
GROUTPRO “RECOMMENDED PROCEDURE FOR FIELD SAMPLING AND TESTING SS MORTAR” for 
details. 

FIG-44 
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5. SLEEVE GROUTING 

PG(Post-Grout) Application with Hand-operated Pump 

FIG.-45 

In post-grout applications, pump grout into the inlet tube until it flows freely without air bubbles from the 
outlet. 

(1) Use an appropriate grout or mortar pump as recommended. First, saturate the pump inside with 
water. 

(2) Pour the mixed grout into the hopper of the pump, and operate the pump to push out the water 
(and cement paste). (Do not use this slurry in the sleeve.) 

(3) After confirming that a solid stream of grout (without air bubbles) is coming out of the nozzle, 
stop pumping and insert the nozzle into the grout inlet tube of the sleeve. 

(4) A: Keep pumping the grout into the inlet port continuously and slowly (at the rate of one stroke 
per second in the case of a hand operated pump) until the grout can be observed coming from 
the outlet hole in a solid flow. B: Catch the overflow in a cup(return it to the pump hopper later) 
and seal the outlet hole with a rubber stopper, C: then withdraw the nozzle from the inlet hole and 
seal it with a rubber stopper. 

A B C 
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(5) After stoppers have been inserted, flush away any excess grout remaining on the surface of the 
grout face. 

(6) After removing the stoppers the next day, finish the recess with plain mortar. 
(7) When grouting at minimum temperatures, care must be taken to see that the Splice Sleeves and grout 

temperatures do not fall below 40o F (4.4oC), and that the grout is protected from freezing. Heat 
should be maintained until the grout in the sleeves has reached a minimum of 1,500 psi (10.3 
MPa) compressive strength, as determined by testing 2x2x2 inch cubes. It is recommended to 
maintain at least 60°F (15°C) to ensure normal overnight compressive strength gain for removing 
braces. 

PRE (Pre-Grout) Application 

In pre-grout applications, SS Mortar® is mixed and then poured or pumped into the wide end opening. 
Rod with a small diameter wire (coat hanger) to remove entrapped air. Always fill sleeves before placing 
bedding grout. Erectors often test-fit the piece to make sure all dowels fit properly in the sleeves before 
they are grouted. 

FIG.-46 Pre-Grout 

CAUTION: 
1) After SS MORTAR® (Grout) has been mixed, use it within the time limits specified by the grout 

manufacturer. 
2) If pumping is interrupted, keep recirculating the mixed grout by operating the pump 

with the nozzle in the hopper. If shutdown exceeds the time limit specified by the grout manufacturer, 
discard the grout. 

3) Do not remove stoppers until the grout has set. 
4) While pumping do not let the grout hopper become empty. Never pump air into the sleeves. Sufficient 

grout bags should be prepared close at hand (especially for #14 and #18 sleeves which have a large 
capacity) to ensure continuous grouting. 

5) Make sure no sleeve is left ungrouted. 
6) Be sure to wash the pump thoroughly after each session or before coffee/lunch breaks. 
7) Difficulty in pumping and with premature stiffening may result from grout temperatures outside the 

range recommended by the grout manufacturer. 
8) If a sleeve becomes clogged, try clearing outlet port with stiff wire. If still clogged, then immediately 

flush with water and try to grout, again. Repeat several times, if necessary. 
9) If sleeve is plugged, flush with water and report situation to field engineer for instructions. 
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6. CLEANING 

Check the joint between the precast units during and after grouting work is performed. If grout has leaked 
out of the joint, remove it immediately by flushing with water. 

Exposed SS Mortar ® (Grout) will rust. If rusting is objectionable, exposed grout surfaces should be 
covered by plain mortar or other coating, if required, after the grout has hardened. 

WARNING 
SS MORTAR® (GROUT) CONTAINS PORTLAND CEMENT AND SILICA SAND. PORTLAND CEMENT 
IN COMBINATION WITH WATER MAY CAUSE SKIN IRRITATION, RASH AND ALKALI BURNS. 
PROLONGED EXPOSURE TO SILICA MAY CAUSE DELAYED LUNG INJURY (SILICOSIS). THERE IS 
LIMITED EVIDENCE OF CARCINOGENICITY OF CRYSTALLINE SILICA TO HUMANS. 
DO NOT BREATH THE DUST. FOLLOW SAFETY AND HEALTH STANDARDS FOR QUARTZ DUSTS. 
DO NOT WEAR CONTACT LENSES WHEN WORKING WITH THIS PRODUCT. 
REMOVE SOILED CLOTHING AND WASH BEFORE REUSE. 

FIRST AID 
Eyes: Flush with water for 15 minutes, lifting upper and lower lids occasionally; seek medical 

attention. 

Skin: Wash with soap and water. Get medical attention if exposure is extensive. 
Inhalation Remove person to fresh air. 

DISPOSAL METHOD 
This product, when discarded or disposed of, is not listed as a hazardous waste in Federal regulations. 
Dispose in a landfill in accordance with local regulations 

For additional information or personnel protective equipment, first aid and emergency procedures, refer to 
the product Material Safety Data Sheet (MSDS) on the jobsite or, call the grout manufacturer. 

For medical emergencies only, call ChemTrec, 1-800-424-9300. 
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7. CURING 

Precast units with grouted sleeves should not be moved or loaded before the SS Mortar® develops a 
cube compressive strength of at least 4000 psi (about 290 kgf/cm2). For normal temperatures, 
Engineering Data Sheet GROUTPRO may be used as a reference for curing time, support removal time, 
loading, and time of starting subsequent erection operations. 

Under normal summer time conditions of temperature and curing, grouted sleeves should be cured at 
least 24 hours or longer before removal of bracing unless cube specimens are tested that show proper 
minimum compressive strength to transfer load. The determination of a safe removal time of lateral 
bracing or other support of a precast member is an engineering decision which may not be predetermined by 
the instructions in this manual. 

The capacity of the Splice Sleeves to transfer load is primarily a function of the grout strength, which in 
turn is dependent on the consistency and curing temperature of the grout material. 
It is recommended that the structural engineer be consulted to determine a safe schedule for removal of 
temporary supports. Under cold weather conditions, it is desirable to make grout specimens, cure them 
under job-site conditions, and test them at various ages, in accordance with Engineering Data Sheet 
GROUTPRO. 

The mold, with test specimens, should be stored in close proximity to the grouted sleeves, utilizing the 
same protective means to simulate the same environmental conditions that exist for the grouted sleeve. 
When SS Mortar® achieves a compressive strength of over 1500 psi (105 kgf/cm2), it will not be 
damaged by freezing. Therefore, during cold weather, curing temperature must be maintained above 40oF 
until the above referenced compressive strength is achieved. 

Curing time, support removal time, and the time when additional units may be erected may be determined 
by testing field-cured grout samples in accordance with Engineering Data Sheet GROUTPRO. Check with 
the sleeve manufacturer for the latest edition of GROUTPRO. 

FIG-48 

Keep Components undisturbed for at least **24 Hours or until 
cube specimen tests show minimum compressive strength has 
been achieved. 

**Under cold weather conditions, or where the unsupported 
member will be subject to unusual loads, support release time 
should be decided by the structural engineer. 
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Note: To prevent above troubles, do thorough inspection (See page Section III-16 
before pouring concrete.
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V. TROUBLE-SHOOTING 
Table-9 At Factory 

TROUBLE SOLUTION 

1. Inlet/outlet ports do not 
reach the surface 

1. Check and mark the position of the ports according to the 
drawings. 

2. Chip out the concrete at the marked positions to find the 
embedded ports. 

3.  Blow out the ports with the air compressors or water and 
 confirm that there is a clear passage from the inlet to outlet 
 port. 

2. Concrete slurry inside the 
sleeve 

1. Insert a steel rod into the port, and hammer it to chip out or 
 hammer to the bar to shake it off. 

2. Blow out the ports with the air compressors or water and 
confirm that there is a clear passage from the inlet to outlet 
port. 

3. Inlet and/or outlet port is 
clogged with concrete debris 
etc. or plastic Hole Seals 
(sealing caps) 

For debris etc.: 
1. Insert a steel rod into the ports and hammer it to clear the 

port. 
For Hole seals: 
1. Use a hooked rod to scrape seals out of the ports. 
2. Repeat step 3 of Item 1. 

4. Protruding bar short 1. Weld a small nut to compensate the length. (See page V-2 
for detail) or weld a bar extension (AWS D1 .4) to achieve 
proper length. 

2. Make sure the bar in the sleeve does not break and pass 
through the Rebar Stop. If it does, consult the engineer of 
record for decision. 

5. Bar in the sleeve does not 
reach Rebar Stop 

1. Measure the protruding length of opposite end of bar to 
calculate how much embedment has secured. 

2. If it does not secure the minimum required length, consult 
 the engineer of record for decision. 

Note: To prevent above troubles, do thorough inspection (See page Section III-16 before 



 

 V-73 11 /02

Table-10 At Erection of Concrete Members  
TROUBLE SOLUTIONS 
1. Field dowels from foundation 
    short 

1. Weld a small nut to compensate the length of the bar. 
   (See below for detail). 

2. If shorter than 5.0D, then weld a bar extension (AWS 
D1.4) 

2. Field dowel mislocation 1. Chip down the concrete, bend the bar over and then 
back to vertical. 

2. If more than a bar diameter out, cut it off, and drill a new 
  hole to epoxy anchor dowel with proper length. 

3. Field dowels from foundation too 
    long 

1.  Cut to proper length by sawing or torch-cutting. 

 
Note: To prevent above troubles, use appropriate template for foundation dowels (See page      or 
video) 

The cast-in-place contractor and his supervisors should be made aware of the need for accurate 
location and length of the dowels. 
1) In cases where the protruding bar length measured from the top of the shim is longer than the 
specified maximum length, it may be shortened by sawing or torch-cutting. 
2) In cases where the protruding bar length is shorter than the specified minimum length, but not less 
than 5 times bar diameter, it is recommended that a steel nut or ring be welded to the end of the bar, 
to permit development of the strength of the splice. 
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NOTE: Welding strength and quality shall conform to 
the local Welding Code. 

FIG.-48 llustration of Sleeve with welding nut 

Note: To prevent above troubles, use appropriate template for foundation dowels (See page IV-2 or video)
The cast-in-place contractor and his supervisors should be made aware of the need for accurate location and 
length of the dowels.
1) In cases where the protruding bar length measured from the top of the shim is longer than the specified 
maximum length, it may be shortened by sawing or torch-cutting.
2) In cases where the protruding bar length is shorter than the specified minimum length, but not less 
than 5 times bar diameter, it is recommended that a steel nut or ring be welded to the end of the bar, to permit 
development of the strength of the splice.
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During grouting 

1) Preparation: 

The following equipment should be immediately available during grouting: 

(1) Pressurized sprayers (18 liter or larger capacity filled with water, a garden sprayer, etc.) 
and/or 

(2) Water hose with high-pressure water supply. 

2) Flushing out and regrouting procedure 

If clogging occurs during grouting, immediately flush out the grout from sleeves with water 
by using the sprayer and/or the hose. First, insert the sprayer and/or the hose into the 
OUTLET hole, and let the water flush into the sleeve until clean water comes out of the 
inlet hole. Then, transfer the nozzle from the outlet to INLET hole. 

After flushing, remove the water remaining in the sleeve with compressed air. Determine 
the cause of trouble and make the necessary correction before grouting. 

During regrouting, reduce the pumping speed to half the usual rate (1 stroke each 2 
seconds in case of hand operated pump). After grout comes from the outlet hole, continue 
additional pumping strokes until a clean stream of grout without air bubbles is observed. 

Refer to the next page for Trouble shooting at grouting. 
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Table-11 At Grouting 

 TROUBLE SOLUTION 

 1. inlet/outlet ports do not 
reach the surface. 

1. Check and mark the position of the ports 
according to the drawings. 

2. Chip out the concrete at the marked po- 
sitions to find the embedded ports. 

3. Blow out the ports with the air compres- 
sors and confirm that there is a clear
passage from the inlet to outlet port. 

 2. Due to omission of
Washers, The inlet
port is clogged with

bedding mortar from 
the joint 

1. Insert a steel rod into the port, and ham-
mer it to chip out the mortar 

2. Repeat step 3 of item 1. 

 3. Inlet and/or outlet port 
is clogged with con-

crete debris etc. or
plastic Hole Seals
(sealing caps) 

For debris etc.: 
1. Insert a steel rod into the ports and ham-

mer it to clear the port. 
For Hole seals: 
1. Use a hooked rod to scrape seals out 

of the ports. 

 4. Concrete, mortar or
other obstruction has 
intruded into the 
sleeve from the outlet 
port, and has clogged inside. 

1 .Insert a steel rod into the port, and 
hammer it to break out the obstruction. 

If this is unsuccessful, drill a new hole for 
an alternate port in the vicinity of the outlet 
port. 

2. Repeat step 3 of Item 1. 

 5. Leakage during pump-
ing of grout from the 
joint due to incomplete 
mortar bedding. 

1. Seal the joint with rags, polyurethane, 
mortar etc. 

2. Clean the inside the sleeve with water 
(preferably with high pressure). 

3. Confirm a clear passage by blowing with 
air. 

4. Re-grout. 
 6. Clogging has occurred 

inside the sleeve such 
as at point marked
during pumping op-
eration 

1. Clean the inside with high pressure 
water 

2. After confirming a clear passage by 
blowing with air, start re-grouting at about 
half speed of the normal operation. 
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TROUBLE SOLUTION

1. Inlet/outet ports do not 
reach the surface.

1. Check and mark the position of the 
ports according to the drawings.

2. Chip out the concrete at the marked 
positions to find the embedded ports.

3. Blow out the ports with the air 
compressors and confirm that there is 
a clear passage from the inlet to outlet 
port.

2. Due to omission of 
Washers. The inlet port 
is clogged with bedding 
mortar from the joint.

1. Insert a steel rod into the port, and 
hammer it to chip out the mortar.

2. Repeat step 3 of item 1.

3. Inlet and/or outlet port 
is clogged with concrete 
debris etc. or plastic Hole 
Seals (sealing caps)

For debris etc.:
1. Insert a steel rod into the ports and 

hammer it to clear the port.
For Hole seals:
1. Use a hooked rod to scrape seals out 

of the ports.

4. Concrete, mortar or other 
obstruction has intruded 
into the sleeve from 
the outlet port, and has 
clogged inside.

1. Insert a steel rod into the port, and 
hammer it to break out the obstruction. 
If this is unsuccessful, drill a new hole 
for an alternate port in the vicinity of 
the outlet port.

2. Repeat step 3 of item 1.

5. Leakage during pumping 
of grout from the joint 
due to incomplete mortar 
bedding.

1. Seal the joint with rags, polyurethane, mortar, 
etc.

2. Clean the inside of the sleeve with water 
(preferably high pressure).

3. Confirm a clear passage by blowing with air.
4. Re-grout.

6. Clogging has occurred 
inside the sleeve such as 
at point marked during 
pumping operation.

1. Clean the inside with high pressure water.
2. After confirming a clear passage by blowing 

with air, start re-grouting at about half speed of 
the normal operation.

7. Rebar is too close to the 
outlet, restricting grout 
flow.

1. Insert heavy punch into outlet grout tube 
and strike with a sledge hammer to reduce 
restriction.
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SUPPLEMENTAL INFORMATION 

From time to time, revisions will be made to this Manual. If the user has any questions as 
to whether or not this manual contains the latest information, please contact Splice Sleeve 
North America, Inc. 

Engineering Data Sheets provide the user with various technical applications/ideas de-
pending on their project. A list of Engineering Data Sheets is attached. Copies of the data 
sheets are available from Splice Sleeve North America, Inc. 

LIST OF ENGINEERING DATA SHEET 
SPLICE SLEEVE NORTH AMERICA, INC. 

CODE TITLE 
CEA-1 COLUMN ERECTION AID 
CEA-2 COLUMN ERECTION AID 
CONT-1 CONTINUITY CONNECTION OVER PIERS BETWEEN PRECAST CONCRETE BOX BEAMS 
DES-1 DESIGN, SPECIFICATION, INSTALLATION 
GROUTPRO RECOMMENDED PROCEDURE FOR FIEILD SAMPLING AND TESTING SS MORTAR 
H-2 HORIZONTAL SYSTEM 
MRBB-1 P/C BEAMS WITH OPENING FOR SLEEVES AND CIP CLOSURE 
MRBB-2 BEAM TO BEAM 
MRBC BEAM TO COLUMN WITH H SLEEVES IN BEAM 
MRBT-1 BEAM TO COLUMN BENT 
MRBT-2 BEAM TO COLUMN BENT(BRIDGE) 
MRCB-1 P/C TEE-SHAPE BEAM COLUMN 
MRCB-2 P/C TEE-SHAPE BEAM COLUMN 
MRCBC-1 BEAM TO COLUMN 
MRCBC-3 BEAM TO COLUMN 
MRCBC-4 BEAM TO COL: CIP TOPPING & JOINT 
MRCC-1 ,-2 COL-TO-COL: P/C COLUMNS 
MRCF-1 MOMENT RESISTANT COLUMN-TO-FOUNDATION 
MRWF-1 MOMENT RESISTANT WALL-TO-FOUNDATION 
PIA-1 PRECAST INTEGRAL ABUTMENT (BRIDGE) 
REHAB-3 NMB FOR HORIZONTAL AND VERTICAL REPAIRS AND EXTENSIONS OF REBARS 
STWW-1 MULTIPLE ELEMENT/FLOOR SHEAR TOWERS 
STWW-1A HORIZONTAL BAR CONNECTIONS 
STWW-2 SINGLE RECTANGULAR BOX SHEAR TOWERS 
STWW-3 HOLLOW COLUMNS AND CIRCULAR RING SHEAR TOWERS 
STWW-4 WALL-TO-WALL WITH TEE BEAM FLOOR 
STWW-5 SHEAR TOWER CONNECTIONS WITHOUT WELDING 
STWW-6 MULTIPLE ELEMENT/FLOOR SHEAR TOWERS 
SWF SHEAR WALL TO FONDATION 
TEST:SS TESTING PROGRAM FOR THE NMB SPLICE SLEEVE 
WFW-1 WALL-TO-WALL WITH TOPPED PRECAST STAY-IN-PLACE FORMS 
WFW-2A-1 WALL-TO-WALL WITH TOPPED PRECAST STAY-IN-PLACE FORM 
WFW-2B WALL-TO-WALL WITH TOPPED HOLLOW-CORE PLANK 
WFW-2B-1 WALL-TO-WALL WITH HOLLOW-CORE PLANK 
WFW-3 WALL-TO-WALL WITH CAST-IN-PLACE FLOOR 
WW-1 WALL-TO-WALL WITHOUT FLOOR 
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For technical questions, please call: 864-553-1344
Jim Schroder
jimschroder@bellsouth.net
1200 Woodruff Road, A-3
Greenville, SC 29607

For orders and other inquiries, please call:

SPLICE SLEEVE NORTH AMERICA, INC. 
38777 West Six Mile Road, Suite 106
Livonia, MI 48152

Phone: 877-880-3230
 734-838-0420
Fax: 734-838-0422

Toshi Yamanishi, VP/GM 
E-mail: tyamanishi@splicesleeve.com

Brenda Ertman, Customer Service Rep.
E-mail: bertman@splicesleeve.com
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   SS MORTAR® (GROUT) ENGINEERING DATA SHEET: SSM-J © 2011 

 

 SS Mortar® (Grout) manufactured by Splice Sleeve Japan, Ltd. is a special cementicious non-metallic 

filler grout developed for the NMB Splice-Sleeve® System.  The use of any other grout will void all 

warranties, expressed or otherwise implied.   
 

 

SS Mortar® (Grout) is packaged in 55-lbs (25-kg) moisture resistant bags.  The 

required quantity of SS Mortar® shall be calculated from the table below.    
 

High Early Strength: The grout in a flowable consistency will attain above 4,000-

psi in less than 24 hr. at a temperature of 68°F (20°C). Rapid strength gain 

allows erection to continue.  
 

High Ultimate Strength: The grout attains 14,000-psi compressive strength in 28 

days at 68°F (20°C).  
 

SS Mortar® is a ready-to-use formulation requiring only the 

proper amount of water, which is suggested at 0.98 gal. = 

125 fl. oz. = 3.7 liters per bag.  The maximum water is 1.03 

gal. = 132 fl. oz. = 3.9 liters.  
 

Mixing time is a minimum of two and a half (2½) minutes 

with electric mixer of 500 to 1,300 rpm.  

Required quantity of SS Mortar® for NMB Splice-Sleeve®   

REBAR Size Splice-Sleeve SS Mortar 

U.S. Metric Model lb/sleeve Sleeves/Bag 

#5 16mm 5 U-X 1.26 43 

#6 20mm 6 U-X 1.76 31 

#7 22mm 7 U-X 2.65 20 

#8 25mm  8 U-X 3.46 15 

#9 28mm 9 U-X 3.95 13 

#10 32mm 10 U-X 4.94 11 

#11 35mm 11 U-X 6.02 9 

#11 35mm SNX 11 5.71 9 

#11 35mm A 11 W 6.99 7 

#14 40mm 14 U-X 9.19 5 

#18 57mm 18 U   .   25.31 2 

Grout quantities shown in the table are in 
dry powder weight of the grout to fill the 
space inside the sleeve after both rebars 
have been inserted into the sleeve. From 
experience, additional overage is included 
to provide for minimum grout tubes, waste 
and loss in the field.   
   
Always mix full bags: no partial bags. The 
above overage does not cover large 
amounts of “left over” waste from the 
bucket, pump, hose and elsewhere. For 
small jobs or many separate grouting 
sessions, it is recommended you consider 
additional grout (typically 10% to 25%). It is 
better to have a bit too much than a bit too 
little and delay the job.  

  

Nissco SS Mortar should be stored in moderate/cool 

and dry conditions. It has a “freshness” bag life of one 
(1) year. Bags have a date stamp on the top using 

letters for the year then month then numbers for the day   

.    (See chart below and pictures & examples right)  

Year 01 02 03 04 05 06 07 08 09 10     

  A B C D E F G H I J     

Month 1 2 3 4 5 6 7 8 9 10 11 12 

  A B C D E F G H I J K L 

Day                             As a number from 1 to 31 

    

HF 23  =  08 - 06 - 23  =  23rd June 2008 

JK 30   =  10 - 11 - 30  =  30th November 2010 

AI 21   =  01 - 09 - 21  =  21st September 2011 
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   SS MORTAR® (GROUT) ENGINEERING DATA SHEET: SSM-J © 2011 

 
SS Mortar® (Grout) Performance Data 

 
Nissco SS Mortar® (Grout) - Fresh Mortar Test Results 

Water Mix Curing Set Time Hr-Min Flow Bleeding 

volume Temp Temp Initial Final Guide % 

0.98 gal 68oF 41oF (  5oC) 9hr 31min 13hr 35min 6 1/4" (160mm) 0.0% 

3.7 liters 20oC 68oF (20oC) 4hr 18min 5hr 55min 6 5/8" (170mm) 0.0% 

    86oF (30oC) 2hr 23min 3hr 20min 6 1/2" (165mm) 0.0% 
 

Nonmetallic, Nissco SS Mortar must be used in when the surrounding concrete and the sleeve 
temperature is between 35oF to 140oF (2oC to 60oC). Freezing grout before it is above 1,500 psi will 
deplete strength. The grout should be mixed and pumped between 50oF and 95oF (10oC to 35oC). 
In extreme temperatures warm or iced water can be added to adjust mortar temperature. Per the table 
below, strength gain is related to temperature thus freezing/very cold conditions may require a heating 
plan until connection strength is reached allowing continued erection and structural specifications.  
(See Splice Sleeve User’s Manual and/or call Splice Sleeve directly). 
 

Nissco SS Mortar® (Grout) - Compressive Strength Time vs Temperature 

Curing Compressive Strength (psi) 

Temp 12 hr 18 hr 1 day 3 days 7 days 28 days 

41°F  ---  583 1,465 6,117 8,193 12,518 

68°F 810 2,930 4,424 8,008 10,313 14,538 

86°F 2,688 5,220 7,112 9,929 11,479 14,609 
 

Consistency Flow tests are run using a “Flow Guide”.  The diameter of the “puddle” should be 
between 155mm (6”) minimum to 235mm (9 ¼”) maximum.  The Flow Guide consists of a 2 in. 
(50mm) diameter x 4 in. (100 mm) cylinder placed in the center of a level, smooth, non-absorbent 
surface. After filling and lifting the cylinder, the diameter of the resulting “puddle” of grout is measured.  
Details of the procedure are described in Engineering Data Sheet GROUTPRO: “Recommended 
Procedure for Field Sampling and Testing SS Mortar®”.   

 
 

Related documents:   
- Material Safety Data Sheet: SS Mortar®  
- Users’ Manual for NMB Splice-Sleeve® System  
-     GROUTPRO-N1: Recommended Procedure for Field Sampling & Testing SS Mortar®  
-     Splice Sleeve “Grout Operation” slideshow 
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