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DIVISION: 06 00 00—WOOD, PLASTICS AND 
COMPOSITES 
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Fastenings 

 
REPORT HOLDER: 
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(951) 245-9525 
www.hardyframe.com 

 
EVALUATION SUBJECT: 
 

MITEK® Z4 CT CONTINUITY TIE AND T2 TENSION TIE 
CONNECTORS 

 
1.0 EVALUATION SCOPE 

Compliance with the following codes: 

 2018, 2015, 2012, 2009 and 2006 International Building 
Code® (IBC) 

 2018, 2015, 2012, 2009 and 2006 International 
Residential Code® (IRC) 

For compliance with the codes adopted by the Los Angeles 
Department of Building and Safety (LADBS), see ESR-3105 
LABC and LARC Supplement. 

Property evaluated: 

Structural 

2.0 USES 

The MiTek Z4 CT Continuity Tie and T2 Tension Tie 
connectors described in this report are mechanical 
connectors that are capable of transmitting forces induced 
by parts of wood-framing structures being connected to the 
element providing the resistance to those forces in 
accordance with applicable requirements set forth in 
Chapter 23 of the IBC and Chapter 6 of the IRC. The 
connectors may also be used in wood-framing structures 
regulated under the IRC when an engineered design is 
submitted in accordance with IRC Section R301.1.3. 

3.0 DESCRIPTION 

3.1 General: 

The MiTek Z4 CT Continuity Tie and T2 Tension Tie 
connectors described in this report consist of steel tubes, 
steel end plates, all-threaded steel rods and the attaching 
bolts with approved washers and nuts. The steel end plates 
are on one end of the T2 Tension Tie connectors, and on 

both ends of the CT Continuity Tie connectors. Figure 1 
shows the typical connector dimensions. 

The MiTek Z4 CT Continuity Tie and T2 Tension Tie 
connectors, when attached to wood framing structural 
members in accordance with Figures 2 through 7, transmit 
tension forces to threaded steel rods. The CT Continuity Tie 
connectors can also transmit compressive forces  
when attached to wood framing structural members in 
accordance with Figure 2. 

3.2 Material: 

3.2.1 Steel Tubing: The cold-formed, welded steel  
tubes conform to Chinese National Standard GB/T  
6728-2002. Steel used to manufacture steel tubes conforms 
to Chinese National Standard GB/T 700-2006, Grade Q235, 
with a minimum yield strength, Fy, of 34,100 psi (235 MPa) 
and a minimum tensile strength, Fu, of 53,700 psi (370 
MPa). The tube section has holes for 20d common nails 
used to secure the tubes during installation, and holes for 
placement of ASTM A307 steel bolts used to attach the 
tubes to a wood member. See Figure 1 for the typical tube 
configurations. 

3.2.2 Steel End Plates: The steel end plates conform  
to Chinese National Standard GB/T 700-2006, Grade  
Q235, with a minimum yield strength, Fy, of 34, 
100 psi (235 MPa) and a minimum tensile strength, Fu, of 
59,000 psi (407 MPa). The thickness of the steel end plates 
ranges from 3/8 inch to 13/4 inches (9.5 mm to  
44.5 mm). Each steel end plate has a centered hole for  
the placement of the threaded steel rod. 

3.2.3 All-Threaded Steel Rods: The all-threaded steel 
rods must conform to ASTM F1554-07ae1 Grade 36, 55 and 
105, ASTM A193-14 Grade B7, ASTM A311-04(2010) 
Grade 1045 B, ASTM A354-11 Grade BD, or ASTM  
A449-10, as specified in this report, and the threads must 
conform to ANSI B18.1 and have Class 2A tolerance. See 
Tables 1 through 3 for the steel rod size required for each 
connector. 

3.2.4 Bolts: The headed steel bolts used to attach 
connectors to wood members must conform to ASTM A307 
Grade A. 

3.2.5 Washers and Nuts: Circular washers and nuts used 
with the threaded steel rods and bolts attaching the 
connectors to the wood members must conform to the 
following ASTM specifications: 

3.2.5.1 Circular Washers: ASTM F436-11. 

3.2.5.2 Nuts: ASTM A563-07a(2014) Grade A, for ASTM 
F1554-07ae1 Grade 36 and Grade 55 threaded rods and 
ASTM A307 bolts; or ASTM A194-14 Grade 2H or  



ESR-3105  |  Most Widely Accepted and Trusted Page 2 of 14 
 

ASTM A563-07a(2014) Grade DH for ASTM F1554-07ae1 
Grade105, ASTM A193-14 Grade B7, ASTM A311-
04(2010) Grade 1045 B, ASTM A354-11 Grade BD, and 
ASTM A449-10 threaded rods, respectively. 

3.2.6 Threaded Rod Couplers: Threaded rod couplers 
used to splice the threaded rods or connect the threaded 
rods to the anchors in the concrete or masonry must comply 
with the same ASTM specifications that are required for 
nuts, including specified strength, material matching, 
dimensions, and thread engagement length. Additionally, 
couplers shall include a method, such as sight holes, to 
ensure proper thread engagement for in-field installation. 

4.0 DESIGN AND INSTALLATION 

4.1 Design: 

4.1.1 General: Calculations for the use of the CT 
connectors, plans detailing the location of the connectors, 
and the method of attachment to the concrete, where 
applicable, must be submitted to the code official for 
approval. Applied loads resisted by the connector assembly 
must be determined by structural analysis, and must not 
exceed the applicable allowable loads given in Tables 1 
through 7 for the connector assembly. Attachment of the 
threaded rods to walls or embedment of the threaded rods 
into concrete foundations must be designed and detailed on 
the plans by a registered design professional, and must be 
approved by the code official. Couplers may be used to 
connect the threaded rods to other threaded rods, concrete 
or masonry anchors, or other base anchorage, where the 
anchors have been designed and detailed on the plans by a 
registered design professional, and approved by the code 
official. 

The allowable loads given in Tables 1 through 7 are for 
allowable stress design (ASD) and include the load duration 
factor, CD, corresponding to the applicable loads, and the 
group action factor, Cg, where applicable, in accordance 
with the ANSI/AWC National Design Specification® for 
Wood Construction (NDS). The allowable loads in Tables 1, 
3, 5, and 7 are for the connectors used with visually graded 
No. 2 or higher grade Douglas fir–larch solid sawn lumber, 
except the grade must be No. 1 or higher grade for wood 
members that are nominally 5-by-5 and larger. The 
allowable loads for T2 connectors with visually graded No. 
1 and higher grade Douglas fir-larch solid sawn lumber are 
noted in Table 5. 

The applied axial compressive load on wood posts must 
not exceed the allowable stress design axial compressive 
load values shown in Table 7, based on the lower of  
the allowable compression perpendicular-to-grain, Pc⊥, 
and the allowable compression parallel-to-grain, Pc, of 
applicable wood members. 

The allowable loads in this report are intended for use with 
the load combinations of IBC Section 1605.3, but may not 
be increased for material specific behavior in wind or 
seismic loading. Such behavior has already been 
considered. 

The tabulated allowable loads are for the connectors 
connecting wood members that are under continuously  
dry interior conditions, and where sustained temperature is 
100oF (37.8oC) or less. The tabulated allowable loads must 
be adjusted by the temperature factor, Ct, specified in the 
NDS, when wood members will experience sustained 
exposure to temperatures exceeding 100oF (37.8oC). 

The tabulated allowable loads must be adjusted by the wet 
service factor, CM, as specified in the NDS for lateral loads 
on dowel-type fasteners when the connectors are fastened 
to solid sawn wood members having moisture content 
greater than 19 percent, or where wet service is expected. 

The tabulated allowable loads must not be adjusted by 
factors specified in Table A3.1 of AISC 341-16 under the 
2018 IBC and IRC (Table A3.1 of AISC 340-10 under the 
2015 and 2012 IBC and IRC and Table I-6-1 of AISC 341-
05 under the 2009 and 2006 IBC and IRC) for steel end 
plates of the connectors. 

4.1.2 Paired Connectors: The allowable tension loads 
shown in Tables 1 and 3 are for assemblies consisting of a 
pair of connectors and a single wood member, with a 
connector installed on the opposing faces of the wood 
member, as shown in Figures 2 and 3, with ASTM A307 
bolts used in a double shear connection. The allowable 
tensile loads of wood members, when in control, must be 
determined based on the wood member net section and are 
noted in Tables 1 and 3. When paired connectors of CT 
Continuity Ties are used to resist compressive loads in the 
anchor rod, the allowable compressive load must be the 
least of the following: (1) the value from Table 1, (2) the 
allowable compressive force on the anchor rod shown in 
Table 2, and (3) the allowable compressive force on the 
wood member shown in Table 7. In addition, the wood 
member’s design capacity must be checked for the 
combined axial compressive and flexural stresses in 
accordance with the applicable code. 

4.1.3 Sandwiched Connectors: The allowable tensile 
loads shown in Tables 5 and 6 are for assemblies consisting 
of two wood members and a single connector installed 
between the two wood members as shown in Figure 4. The 
allowable tensile loads of the wood member, when in 
control, are determined based on the tensile stress in two 
wood members at their net sections, and are noted in  
Table 5. 

4.2 Installation: 

Installation of the connectors must be in accordance with 
this report and the manufacturer’s published installation 
instructions. In the event of a conflict between this report 
and the manufacturer’s published installation instructions, 
the more restrictive requirement governs. 

The connectors must be installed parallel to the grain of 
the connected wood members. Bolt holes in the main wood 
member must be a minimum of 1/32 inch (0.8 mm) to a 
maximum of 1/16 inch (1.6 mm) larger than the bolt nominal 
diameter. Placement of bolt holes must comply with the 
NDS for end and edge distances. The connectors must be 
bolted to the wood member using bolts complying with size 
and strength requirements noted in Tables 1 through 6. 

For the CT Continuity Tie connectors, a threaded steel rod 
must be installed to connect the pair of connectors, or a wall 
element to a connector, as shown in Figure 2. A loose plate 
can be added to a T2 connector to form a CT connector 
when the threaded rod is subject to compressive loads. 
Nuts must be used to secure the threaded rod at both ends 
of the connector, as shown in Figure 2. All nuts for the 
threaded rod must be installed to have a final installation 
torque of 50±10 lbs-ft (69±13 N-m). 

T2 Tension Tie connectors can also be installed in 
accordance with Figures 3 through 6, with a threaded steel 
rod installed to connect a group of in-line connectors, a 
foundation or other approved anchor, or a wall element to 
the connector. 

Since the allowable compressive loads in Table 7  
are based on the wood member’s being continuously 
braced, the sheathing shown in Figure 2 or the sheathing 
attached to the compressive post members in hold-down 
connections must be adequately attached to laterally brace 
the wood member. 
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4.3 Special Inspection: 

4.3.1 IBC: Periodic special inspection is required for 
installation of the connectors described in this report  
that are designated as components of the seismic- 
force-resisting system for structures in Seismic Design 
Categories C, D, E, and F in accordance with 2018 and 2015 
IBC Section 1705.12.2 (2015 and 2012 IBC Section 
1705.11.2 and 2009 and 2006 IBC Section 1707.3 or 
1707.4), excepting those structures that qualify under the 
Exceptions to 2018, 2015, and 2012 IBC Section 1704.2 
(2009 and 2006 IBC Section 1704.1). The special inspector 
must be present as often as required in accordance with 
statement of special inspection. The duties of the special 
inspector include, but are not limited to, verifying compliance 
with the approved construction documents and the 
requirements of this evaluation report. 

4.3.2 IRC: For installations under the IRC, special 
inspection is not normally required. However, for an 
engineered design where calculations are required to be 
signed by a registered design professional, periodic  
special inspection requirements and exemptions are as 
stated in Sections 4.3.1, 5.5, 5.6, and 5.7, as applicable for 
installations under the IRC. 

5.0 CONDITIONS OF USE 

The MiTek Z4 CT Continuity Tie and T2 Tension Tie 
connectors described in this report comply with, or are 
suitable alternatives to what is specified in, those codes 
listed in Section 1.0 of this report, subject to the following 
conditions: 

5.1 The connectors must be manufactured, identified and 
installed in accordance with this report and the 
manufacturer’s published installation instructions. A 
copy of the instructions must be available at the jobsite 
at all times during installation. 

5.2 Drawings and details verifying compliance with this 
report must be submitted to the code official for 
approval. The drawings and calculations must be 
prepared and signed by a registered design 
professional when required by the statutes of the 
jurisdiction in which the project is to be constructed. 

5.3 Adjustment factors noted in Section 4.1 and the 
applicable codes must be considered, where 
applicable. No further duration of load increase for wind 
and earthquake loading is allowed. Tabulated ASD 

allowable loads must not be adjusted by values 
specified in Table A3.1 of AISC 341-10 under the 2015 
and 2012 IBC (Table I-6-1 of the AISC 341-05 under 
the 2009 and 2006 IBC) for steel end plates of the 
connectors. 

5.4 Use of the connectors and fasteners in contact  
with preservative-treated wood members and  
fire-retardant-treated solid sawn wood members is 
subject to the approval of the code official, since the 
effect of corrosion of metal in contact with chemically 
and fire-retardant-treated wood has not been 
evaluated and is outside the scope of this report. 

5.5 Anchor bolts of the connector attached to concrete or 
masonry structural members must be designed and 
detailed in accordance with applicable code and 
Section 4.1.1 of this report by a registered design 
professional. Special inspections for anchor bolts in 
concrete or masonry shall be conducted in accordance 
with Section 1705.3 of the 2018, 2015, and 2012 IBC 
(Section 1704.4 or 1704.5 of the 2009 and 2006 IBC).  

5.6 Periodic special inspections for seismic and wind 
resistance shall be conducted in accordance with the 
appropriate section(s) of Chapter 17 of the IBC. 

5.7 A statement of special inspection must be prepared by 
a registered design professional in responsible charge, 
and submitted to the code official for approval, in 
accordance with Section 1704.3 of the 2018, 2015, and 
2012 IBC (Section 1705 of the 2009 and 2006 IBC, as 
applicable).  

5.8 The MiTek Z4 CT Continuity Tie and T2 Tension Tie 
connectors in this report are manufactured under a 
quality control program with inspections by ICC-ES. 

6.0 EVIDENCE SUBMITTED 

Data in accordance with the ICC-ES Acceptance Criteria for 
Hold-downs (Tie-downs) Attached to Wood Members 
(AC155), dated May 2015 (editorially revised January 
2018). 

7.0 IDENTIFICATION 

The MiTek Z4 CT Continuity Tie and T2 Tension Tie 
connectors are identified by markings that include  
the company name (MiTek); the product model designation; 
and the ICC-ES evaluation report number (ESR-3105). 
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TABLE 6—T2 - SANDWICH CONNECTION (wood posts each side) 
ASD CAPACITIES (for use by component manufacturers only) 1, 2, 3, 4 
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Based on 

Device 
and 

Assembly 
Tests (lbs)1 

Δ ASD @ maximum allowable capacity3 
Bolts 

Quantity & Diameter 
(in) 

(in) ΔASD-DF-L PASD-DF-L 

T2-1 3/8 4-5 (4) 3/8 10,973 0.104 7,009 

T2-2 3/8 5-8 (2) 1/2 9,985 0.087 6,235 

T2-3 3/8 5-8 (4) 1/2 9,985 0.087 9,985 

T2-4 1/2 5-8 (6) 1/2 15,289 0.105 15,289 

T2-5 5/8 5-8 (8) 1/2 17,556 0.097 17,556 

T2-6 1/2 7-10 (4) 3/4 19,385 0.114 19,385 

T2-7 1/2 8-11 (2) 1 18,361 0.053 18,361 

T2-8 1 8-11 (4) 1 38,770 0.111 38,770 

T2-9 11/2 8-11 (6) 1 51,755 0.121 51,755 

For SI:  1 inch (in) = 25.4 mm, 1 pound = 4.45 N 
1 Design capacity may be controlled by the net section tension capacity of the wood member. Capacities for bolts in wood members shall be 
calculated using the latest NDS, Section 11.3. Final design capacity shall be the minimum of the NDS calculated or the Table 6 capacity. Wood 
design capacities may be increased by a 1.60 load duration factor (CD). 

2 The capacity of the concrete anchor must be equal to or greater than the design capacity of the connector being specified. 
3 Deflections at loads less than maximum PASD may be determined by multiplying by the ratio of the lesser load to the maximum load. Strength 
loads are the PASD shown times 1.4. Tabulated displacement consists of deformation and rotation of the hold-down (tie-down), and fastener 
slip of (bolt rotation) used to attach the hold-down (tie-down) to the wood member. Shrinkage of supporting wood members and anchor bolt/rod 
elongation shall be the responsibility of the registered design professional. 

4 The user should note that hold-downs used in series shall account for the cumulative deformation of all hold-downs (tie-downs) within said 
series. 
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FIGURE 1—CT AND T2 CONNECTOR CONFIGURATION & DIMENSIONS
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FIGURE 2—TYPICAL ROOF CONNECTIONS USING CT OR T2 CONNECTOR 
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FIGURE 3—PAIRED CONNECTION

FIGURE 4—SANDWICH CONNECTION
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FIGURE 5—SANDWICH CONNECTION 
ABOVE AND BELOW RAISED FLOOR

FIGURE 6—SANDWICH CONNECTION AT 
RAISED FLOOR TO CONTINUOUS ROD

FIGURE 7—MULTI-LEVEL SANDWICH CONNECTION SAMPLE COMBINATIONS 
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DIVISION: 06 00 00—WOOD, PLASTICS AND COMPOSITES 
Section: 06 05 23—Wood, Plastic, and Composite Fastenings 
 
REPORT HOLDER: 
 

MITEK® USA, INC. 
 
EVALUATION SUBJECT: 
 

MITEK® Z4 CT CONTINUITY TIE AND T2 TENSION TIE CONNECTORS 
 
1.0 REPORT PURPOSE AND SCOPE 

Purpose: 

The purpose of this evaluation report supplement is to indicate that the MiTek Z4 CT Continuity Tie and T2 Tension Tie 
Connectors, described in ICC-ES evaluation report ESR-3105, have also been evaluated for compliance with the codes noted 
below as adopted by the Los Angeles Department of Building and Safety (LADBS). 

Applicable code editions: 
 2020 City of Los Angeles Building Code (LABC) 

 2020 City of Los Angeles Residential Code (LARC) 

2.0 CONCLUSIONS 

The MiTek Z4 CT Continuity Tie and T2 Tension Tie Connectors, described in Sections 2.0 through 7.0 of the evaluation report 
ESR-3105, comply with the LABC Chapter 23, and the LARC, and are subjected to the conditions of use described in this 
supplement. 

3.0 CONDITIONS OF USE 
The MiTek Z4 CT Continuity Tie and T2 Tension Tie Connectors described in this evaluation report supplement must comply 
with all of the following conditions:  

 All applicable sections in the evaluation report ESR-3105. 

 The design, installation, conditions of use and identification of the MiTek Continuity Tie and Tension Tie Connectors are in 
accordance with the 2018 International Building Code® (2018 IBC) provisions noted in the evaluation report  
ESR-3105. 

 The design, installation and inspection are in accordance with additional requirements of LABC Chapters 16 and 17 Sections 
2305 and 2306, as applicable. 

 Under the LARC, an engineered design in accordance with LARC Section R301.1.3 must be submitted. 

 In accordance with LABC Section 2305.5, allowable seismic load values of The MiTek Z4 CT Continuity Tie and T2 Tension 
Tie connectors used as hold-down connectors must be 75 percent of those in the evaluation report ESR-3105.  

 The seismic design provisions for hillside buildings referenced in LABC Section 2301.1 have not been considered and are 
outside of the scope of this supplement.  

 The seismic design provisions in accordance with City of Los Angeles Information Bulletin P/BC 2020-071 for the design of 
wall anchorage assemblies to flexible diaphragms, have not been considered, and are outside of the scope of this 
supplement. 

This supplement expires concurrently with the evaluation report, reissued August 2019 and revised February 2020. 
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DIVISION: 06 00 00—WOOD, PLASTICS AND COMPOSITES 
Section: 06 05 23—Wood, Plastic, and Composite Fastenings 
 
REPORT HOLDER: 
 

MITEK® USA, INC. 
 
EVALUATION SUBJECT: 
 

MITEK® Z4 CT CONTINUITY TIE AND T2 TENSION TIE CONNECTORS 
 
1.0 REPORT PURPOSE AND SCOPE 

Purpose: 

The purpose of this evaluation report supplement is to indicate that MiTek Z4 CT Continuity Tie and T2 Tension Tie 
Connectors, recognized in ICC-ES report ESR-3105, have also been evaluated for compliance with Chapter 23 of the code 
noted below. 

Applicable code edition(s): 

2019 California Building Code (CBC) 

For evaluation of applicable chapters adopted by the California Office of Statewide Health Planning and Development 
(OSHPD) and Division of State Architect (DSA), see Sections 2.1.1 and 2.1.2 below. 

2.0 CONCLUSIONS 

2.1 CBC:  

The MiTek Z4 CT Continuity Tie and T2 Tension Tie Connectors, described in Sections 2.0 through 7.0 of the evaluation 
report ESR-3105, comply with CBC Chapter 23, provided the design and installation are in accordance with the 2018 
International Building Code® (IBC) provisions noted in the evaluation report and the additional requirements of CBC Chapter 
23, as applicable.  

2.1.1    OSHPD:  

The applicable OSHPD Sections of the CBC are beyond the scope of this supplement. 

2.1.2 DSA:  

Thee applicable DSA Sections of the CBC are beyond the scope of this supplement. 

This supplement expires concurrently with the evaluation report, reissued August 2019 and revised February 2020. 
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