Article 5.10.8.4.2b
Page 1 of 7
10/2017

5.10.8.4.2b MECHANICAL CONNECTIONS

Grouted splice couplers may be used to connect precast columns to footings or cap beams for
columns with less than 4% drift. (Drift is determined by dividing the maximum displacement at
the top of a column by its height. Column displacements under seismic loads may be obtained by
non-linear analysis or linear-elastic analysis using cracked column section moment of inertia and
displacement magnification factors as per AASHTO Art. 4.7.4.5)

The total length of grouted splice couplers shall not exceed 15d,,, where d,, is the longitudinal bar
diameter.

Type 1 mechanical connections shall develop min 125% of the specified yield strength of the
connected reinforcing bar. Type 2 mechanical connections shall develop min 150% of the
specified yield strength of the connected reinforcing bar.

Grouted couplers in plastic hinge zones must develop 150% of the specified yield strength of the
connected reinforcing bar (only Type 2 couplers are permitted). See Table 1 for a list of
approved grouted couplers.

NMB Splice Sleeve: Splice Sleeve North America, Inc. NMB Splice Sleeve grouted couplers for
Grade 60 bar with sizes of No. 6, 8, 11 and 14 met at least 150% of specified bar tensile yield
strength. Assuming a specified 90 ksi ultimate strength for Grade 60 bars, these couplers meet the
ACI Type 2 and AASHTO Full Mechanical Connection (FMC) coupler strength requirements
(i.e., 1.0 f, and 1.50 f,,, respectively).

Erico Lenton Interlok: All Lenton Interlok grouted couplers listed in Table 1 meet ACI Type 1
requirement in tension and compression and the ACI Type 2 requirement in tension. They also
meet AASHTO FMC strength requirement.

Minimum clear distance between grouted splice couplers is recommended to be the same as those
specified for reinforcing bars. See typical detail drawings in Figure 1.

The clear cover for the shear reinforcement over grouted couplers in the precast column shall be
27,

Grout for grouted couplers shall be provided by the manufacturer of the coupler.

Table 1. List of Approved Grouted Couplers

ASTI\C/I;SZ(;%(SrBAaE'in\;IeAGlS NMB Splice Sleeve Erico Lenton Interlok
#5 5U-X LK5
#6 6U-X LK6
#7 7U-X LK7
#8 8U-X LK8
#9 9U-X LK9
#10 10U-X LK10
#11 11U-X, SNX11 LK11
#14 14U-X LK14
#18 -- LK18
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NOTES:

1. LARGER OF (1) 1IN., (2) 1.33 TIMES MAX. COARSE AGGREGATE SIZE, AND (3) NOMINAL DIAMETER OF CONNECTED
REINFORCING.

2. CLEAR COVER FOR SPIRALS = 2” + (DIAM. OF COUPLER — DIAMETER OF BAR)/2

3. FOLLOW THE REQUIREMENTS OF AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS SECTION 5.10.6.

Figure 1. Typical Precast Column with Grouted Couplers to Footing Connection Details.
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1. Background Information on Grouted Coupler Dimensions and Comparison of Grouted Coupler
Lengths:

Figure 2 shows the connector configuration for the NMB Type U-X and A11W splice-sleeves. Figure 3
shows connector configuration for the NMB SNX11 splice-sleeve.

Tables 2 and 3 show the dimensions and the required rebar embedment lengths corresponding to Figures
2 and 3, respectively.
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Figure 2. NMB Type U-X and A11W Splice Sleeves.
(ICC-ES Report ESR-3433, Splice Sleeve North America, Inc., 2016).
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AA" - Wide end diameter
REBAR STOP B: Max. dia.

= C,C’: Narrow end dia.
L:Length
W : Wide open end
N : Narrow open end

Figure 3. NMB SNX11 Splice Sleeve.
(ICC-ES Report ESR-3433, Splice Sleeve North America, Inc., 2016).
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Table 2. Dimensions of NMB Type U-X and A11W Splice-Sleeves (ICC-ES Report ESR-3433, Splice Sleeve North America, Inc., 2016).

DIMENSIONS OF NMB U-X SLEEVES REQUIRED REBAR EMBEDMENT
LENGTH
Sleeve Bar Bar Size Sleeve | NarrowEnd | Maximum Wide End Diameter (in.) Dowel (E1) (in.) Dowel (E2) (in.)
No. Diameter Length | Diameter(in.) | Diameter [mm] [mm] [mm)
(in.) (in.) [mm] (8) (in.)
[mm] astM | wis | [mm] 1ID. | o.. [mm] 1.D. Total 0.0 Min. Max. Min. Max.
() ) (A) | Tolerance | (A)
5U-X 0625 #5 D1 965 | 087 | 150 1.89 126 0.63 1.89 413 433 413 492
[16] 6 245] | 1221 | 38 [48.0] [32.0] [16.0] [48.0] [105] (110] | [105] [125]
6U-X 0.750 # D1 | 1122 | 102 | 165 205 1.42 0.67 205 4.92 5.12 492 571
[19] 9 285] | [26] | (@2 [52.0] [36.0] [17.0] [52.0] [125] 130 | [125] [145]
7UX 0.875 #7 D2 | 1280 | 114 | 177 2.36 173 0.86 236 5.71 591 571 6.50
[22) 2 325 | 29 | [45) [(60.0] [44.0] [21.8] [60.0] [145] [150] | [145] [165]
8U-X 1.000 48 D2 | 1457 | 130 | 193 252 1.89 0.89 252 6.50 6.69 6.50 7.48
[25] 5 370] | 33 | (@9 [64.0] [48.0] [22.6] [64.0] [165] (170] | [169] [190]
9U-X 1.128 #9 D2 | 1634 | 142 | 206 267 201 0.89 267 7.40 7.56 7.40 8.35
[29] 9 @415 | 138 | [524] [67.9] [51.0] [22.6] (67.9] [188) 192] | [188] [212)
10U-X 1.270 #0 | D3 | 1791 | 157 | 228 287 217 0.89 287 8.19 8.35 8.19 9.13
[32] 2 @455] | [0 | [58] [73.0] 55.0] [22.6] [73.0] [208] 212] | [208] [232]
110X 1410 #11 D3 | 1949 | 173 | 240 3.03 232 0.91 303 8.98 913 8.98 9.92
(36] 6 [495] | 44 | 61 [77.0] (59.0] [23.1] [77.0) [228] 232] | [229] [252]
14U-X 1.693 #14 | Da | 2441 | 201 | 280 3.46 260 0.91 346 11.42 1161 | 1142 12.40
[43] 3 620 | 51 | [71] [88.0] [66.0] [23.1] 88.0] [290] [295] | [290] [315]
ATIW 1410 #11 D3 | 1949 | 173 | 331 331 260 119 331 8.86 969 827 950
[36] 6 [495] | [44] | 84 [84.0] (66.0] [30.2] [84.0] [225] [246] | [210] [241]

'Total tolerance is determined by subtracting bar diameter from the wide end inside diameter (A).



Table 3. Dimensions of NMB SNX11 Splice-Sleeve (ICC-ES Report ESR-3433, Splice Sleeve North America, Inc., 2016).
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DIMENSIONS OF NMB SNX SLEEVE REQUIRED REBAR EMBEDMENT
LENGTH
Sleeve Bar Bar Size Sleeve | NarrowEnd | Maximu Wide End Diameter (in.) Dowel (E1) (in,) Dowel (E2) (in.)
No. Diameter Length | Diameter (in.) m [mm] [mm] [mm]
(in.) (in.) [mm] Diameter
mml  “astm [ wis | ™ [p. [ op. | B0 o Total oD | Min. Max. Min. Max.
© | (©) [mm] (A) | Tolerance' | (A"
SNX11 1410 #11 | D3 | 1900 | 169 | 303 3.03 232 091 303 | 886 925 8.7 945
[36] 6 @es] | @3 | o7 [77.0] 59] [23.1] rn | o5 @3] | R0 | [40)

'Total tolerance is determined by subtracting bar diameter from the wide end inside diameter (A).
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Figure 4 shows the connector configuration for Erico’s Lenton Interlok couplers and Table 4 shows the dimensions and cut length for reinforcing

steel.
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Figure 4. Erico’s Lenton Interlok Rebar Splicing System. (Erico, 2013).
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Table 4. Coupler Dimensions and Cut Length for Reinforcing Steel for Lenton Interlok Rebar Splicing System. (Erico, 2013).

Rebar Size Coupler - i s o ugn uym X" Min. “x" Min.
in-lb Canadian | Part No. Reference Max. Type 1* Type 2**
#5 15M LKS 7-13/16" 2-9/16" 718" 1-7/8" 13/16" 6-1/8" 5-1/4" 5-1/2"
#6 20M LKe 7-13M16" 2-9/16" 1-1/8" 1-7/8" 916" 6-1/8" 5-1/4" 5-3/8"

#7 - LK7 7-13116" | 2-9/16" 1-1/4" 1-7/8" 716" 6-1/8" 5-1/4"

#8 25M LK8 8-5/8" 2-11716" 1-3/8" 2" 174" i 6"
#9 30M LK9 9-3/4" 2-13/16" 1-1/2" 2-1/8" 174" 8" 6-7/8"
#10 --- LK10 10-13/16" 3" 1-9/16" | 2-5/16" 14" 9” 7-3/4"
#11 35M LK11 11-15/16" 3-1/8" 1-11716" 2-716" 3/8" 9-7/18" 8-1/2"
#14 45M LKT14 15-3/16" [ 3-11/16" 2-1/8" 2-3/4" 5/16" 12-3/4" 1"
#18 55M LKT18 20-5/16" 4-1/2" 2-3/4" 3-1/4" 916" 17" 14-3/4"

* “X" Min. Type 1 will develop 125% of the specified yield strength of the rebar in tension and compression ( 125%f ).

** X" Min. Type 2 meets Type 1 and will develop the specified tensile strength of the rebar in tension ( f; ).
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Reference: Idaho Transportation Department Research Report, Report No. FHWA-ID-16-246: *“Seismic
Performance of Columns with Grouted Couplers in Idaho Accelerated Bridge Construction Applications”
(Authors: Arya Ebrahimpour, Barbara E. Earles, Supreme Maskey, Maria Tangarife, Andrew D.
Sorensen, Idaho State University Department of Civil and Environmental Engineering)

Revisions:

Oct 2017 New article prepared by Leonard Ruminski



