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RE: Foundation Repair for 8996 NC 210 S., Bunnlevel, NC 28323

Existing structure is a brick building with a brick front porch. Based on an assessment provided by Tarheel Basement
Systems (TBS), the structure is experiencing settling toward the front porch. TBS has recommended helical piers to
stabilize the foundation. Scapular Engineering has reviewed the data provided by TBS and has verified that the proposed

products are adequate per the manufacturers requirements for the loads applied.
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Foundation Plan

Jimmy Pova
8996 NC 210 S
Bunnlevel NC

Monitor corner
Stress like Crack in brick
‘At window

Cracks in stoop top from

Settling Movement Helical pier

Remove Plants
From front work area

4 Helical Piers will be used.

Design of Structural Repair provided by TBS.

Helical Pier notes:

1) Helical piers shall be installed per manufacturers specifications, reference attached details.

2) Spacing of helical piers shall be as indicated on plan U.N.O.

3) Helical piers shall be installed to torque specifications.

4) The structure is assumed to be laterally supported as currently built and piers are designed for vertical
loads only.

5) If piers are used to lift foundations, voids under slabs shall be filled by mudjacking or polyfoam.

6) For piers being installed on a party wall, foundation shall be stabilized only (no lifting).

7) For multi-family dwellings, contractor is required to obtain written approval by each affected property
owner.

8) Stacked stone foundations to be stabilized only. Do not attempt to lift.

Scapular Engineering has provided a design based on a plan developed by others as shown grayscale. Scapular
Engineering does not take responsibility for the accuracy of items grayscale on this drawing or if installation
does not meet product specifications.



Product Details

GTRDS2875-0203 SERIES
ROUND SHAFT HELICAL PILES

80 kips Ultimate Compressive Capacity From Torque

New Construction and Retrofit Construction

STEEL SPECIFICATIONS

Shaft (ASTM AS00)

HSS 2.875" OD x 0.203™ wall (730 0D x & 1 Wally
F =50 ksi min., F_ = 58 ksi min.

Cross section area, A L70m° (110 mm?)
Moment of intertia, | .17 int (49 cm*)

Sectional modulus, S 0.82 in’ (13.4cm?)
Circumference, ¢ 9.0 in (228.6 mm)
Radius of gyration, r 0.95 in (24.1 mm)

Coupling (ASTM AS00)

350D x 7" x 0.300" wall
F =50 ksi min., F_ = 58 ks! min.

Bolts (Zinc plated ASTM B633) Grade 8

3/4" diam. ASTM A354 or A490

3-
F, =130 ksipun,, F = 150ksi min,

Helices (ASTM A236)

Thickness - 0.375; 87, 107, 127, 14" Diam,
F, =36 ksi min,, F_ = 58 ksi min.

Coating

Hot-Dip Galvanization to ASTM A 123 Optional

COMPRESSION AND TENSION CAPACITIES

MIN 50 YEAR DESIGN LIFE - Not Galvanized

Ultimate Capacity-to-Torque Ratio, K,

Compression 9 ft”, Tension 7 ft!

Recommended Torsional Strength, T

4,800ft-1bs (7,500 N-m)

Ultimate Mechanical Compression Capacity

90 kips ' ( 400 kN)

Allowable Mechanical Compression Capacity

35 kips ) ( IS5 kN)

Ultimate Capacity - By Torque

Compression 50 kips, Tension 38 kips '~

Compression and Tension (220 kN) (170 kN}
Allowable Capacity - By Torque Compression 25 Kips, Tension 19 kips '
Compression and Tension ( 110 kN) ( 85 kN)

HELIX DIAMETER (in)

NET HELIX AREA (ft*)

8 0.30
10 0.50
12 0.75
14 1.0

(1) Load test mav be required to verify actual geotechnical capacities. A factor of safety greater than 2
may be necessary to meet profect settlement tolerances. Settlements are estimated to be less than
1:2 inch for kelical piles designed using the above allowable capacities

(2} Minimum factor of safeiv of 2 is recommended.




Helical Pier Calculations

Input Information

Stories Above Grade 1|stories As reported
Tributary Width (T_w) 12|feet From design
Wall Height (H_w) 8|feet As reported
Foundation Height (H_FDN) 4|feet As reported
Foundation Wall Thickness (t_FDN,WALL) 8|inches As reported
Unbraced Wall Length (L_unbraced) 8|feet From design
Floor Load
DL_floor 10| psf
LL floor 40| psf
Floor Load 600 | plf (# stories)*T_w*(DL+LL)
Roof & Ceiling Joist Load
DL_joist 5| psf
LL_joist 10| psf
DL_roof 10| psf
LL_roof/SN_roof 30| psf
Roof & Ceiling Load 660 | plf T w*(DL_j+LL_j+DL_r+LL_r)
Wall Load
WT_wall 15| psf
Wall Load 120 (# stories)*WT_wall*H_w
Foundation Wall Load
WT_FDN 168 |pcf Assuming stone FDN (worst case)
Foundation Wall Load 448 | plf WT_FDN*H_FDN*t_FDN,WALL/12
Total Load
Total Load on Foundation (W_total) 1828|plf Sum all loads)
Total Load per Pier, (P_per-pier) 14624 |lbs L_unbraced*W_total
Bracket Pier Capacity (P_allow,bracket) 20000/|1Ibs Bracket Load capacity per Data Sheet
Installation Pressure (P_install) 3500(psi Assumed 4,000 psi is target value
Starter End Cap Diameter (D_end) 4linches
Factor of safety (FS) 1.5 Factor of safety for end bearing
End Bearing Pier Capacity (P_allow-bearing) 29306.67 [lbs pi/4*(D_end*2)*P_install/FS
Pier stress Ratio 0.7312 P_per-pier/min(P_allow,bracket;P_allow, bearing)

Pier Check

OK

If Pier Stress Ration is <1, all is good




Product Specifications

SPECIFICATIONS

~ HELICAL PIER/ANCHOR TUBE

* 2.875-inch Outside Diameter (O.D.) x 0.262-inch wall
tube steel, ultimate tensile strength = 58,000 psi (min.),
vield tensile strength = 50,000 psi (min.)

* Torque Strength Rating = 9,000 ft.-lb.

* Torque Correlation Factor (Kt) = 9 ft-1

* Connecting Bolts
0.75-inch diameter Heavy Hex Machine Bolt (SAE 1429
Grade 8)

* Weld
E70 " minimum tensile strength = 70,000 psi

* Ultimate axial capacity based upon installation torque =
100 kips (tension/compression)

* Allowable axial capacity based upon installation torque
=50 kips (FOS =2)

~ RETROFIT FOUNDATION BRACKET

* Bracket Tube
3.875-inch O.D. x 3125-inch Inside Diameter (1.D.) x 10-inch long DOM
mechanical steel tubing conforming to ASTM 513 ‘ Type 5 / Grade
1026. Ultimate tensile strength = 100,000 psi (min.), yield tensile
strength = 90,000 psi (min.)

* Angle Bracket
0.5-inch thick flat plate conforming to ASTM A-36 hot rolled steel
bent to form a 90 degree angle with equal sides of approximately 8
inches. Ultimate tensile strength = 58,000 psi (min.), yield tensile
strength = 36,000 psi (min.)

* Bracket Support Strap
0.375-inch thick x 3 inches wide x 21.25 inches flat bar conforming to
ASTM A-36 hot rolled steel which is bent into a “horseshoe” shape
around the bracket tube. Ultimate tensile strength = 58,000 psi
(min.), yield tensile strength = 36,000 psi (min.

« Top Plate
0.75-inch thick x 5.5 inches wide x 9.5 inches long conforming to
ASTM A-36 hot rolled steel. Ultimate tensile strength = 58,000 psi
(min.), yield tensile strength = 36,000 psi (min.)

* Cap Plate
1.0-inch thick x 4.0 inches wide x 8.5 inches long conforming to ASTM
A-36 hot rolled steel. Ultimate tensile strength = 58,000 psi (min.),
yield tensile strength = 36,000 psi (min.)

* Weld
E71T], minimum tensile strength = 71,000 psi ' preformed by AWS
certified welder

* Threaded Rod
0.75-inch diameter x 12 inches long ASTM AZ11‘ Class B / Grade 8 Zinc
Plated. Ultimate tensile strength =150,000 psi, yield tensile strength =
130,000 psi
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REPORT HOLDER:

GRIP-TITE MANUFACTURING CO., LLC
EVALUATION SUBJECT:

GRIP-TITE® HELICAL FOUNDATION SYSTEMS

1.0 EVALUATION SCOPE
Compliance with the following codes:

® 2021, 2018, 2015 and 2012 Infernational Building Code®
(IBC)

Properties evaluated:
B Structural
® Geolechnical

2.0 USES

Grip-Tite Helical File Systems include a helical steel pile
{screw) system used to fransfer compressive, tension, and
lateral loads from a new or existing structure to a soil bearing
strata. Brackets are used o transfer the loads from the
structure 1o the halical pile systems.

3.0 DESCRIPTION
3.1 General:

The Grip-Tite Helical File Foundation System consists of
helical piles connecled o brackels that are in contact with
the structure’s load-bearing foundation or wall. Each helical
pile, consisting of a lead section and one or mone axtension
seclions, are screwed into the ground by application of
torsion to a depth that conforms to project requirements for
avoidance of unsatisfactory subsurface conditions and
ansures a suitable soil or bedrock bearing stratum has bean
reached. The bracket is then installed o connect the pile o
the concrete foundation or wall of the supported structure.

3.2 System Components:

3.21 RDS287S Lead Section and Extensions: The lead
shafts and extensions consist of 2%-inch (73 mm) oulside
diameter (0D} structural steel tubing having a nominal shaft

Reissued May 2022

This report is subject to renewal May 2023.

thickness of 0.262-inch (6.8 mm). Helical-shaped discs,
walded to the shaft, advance the helical piles into the soil
whan the piles are rofated. The exlensions and lead
saclions are made from the same shafts and the extensions
can be constructed with or without helical plates. The helical
pile lead sections and exlensions are connected to each
other using an external coupler factory-welded to the
leading end of each extensicn. Each extension consists of
a factory-welded coupler and three (3) 3/4-inch-diameter
{19.0 mm} structural bolts. The lead shafts, extensions and
bolts are available bare steel or offered with an optional
galvanization coaling complying with ASTM A123 as
described in the approved gquality documentation. See
Figure 1 and Table 1 provide details for RDS2875 lead
sections and Figure 2 and Table 2 provide details for
RDS28T5 extension sechions.

3.22 RDS2BTS Helical Plates: The helical plales
(helices or discs) are 8, 10, 12 or 14-inches (203, 254,
305 or 356 mm) in diameter, and are cut from minimum
¥e-inch (8.5 mm) thick steel plate conforming o ASTM A36,
having a minimum yield strength of 36 ksi (248 MPa) and a
minimum wltimate tensile strength of 58 ksi (400MPa). The
helical plates are deformed using a hydraulic press and die,
to achieva a 3-imch +/~ 1/4-inch (76 +/- B.4mm) helical pitch,
and are then faclory-welded lo the helical lead shalt or
extension in accordance with the manufacturers approved
quality documeniation. The halical plates are available bare
steel or galvanized in accordance with ASTM A123.

3.2.3 RDSZB7T5 Couplers: The external coupler consist of
3¥-inch (89 mm) OD ASTM AS00, Grade B structural steel
tubing having a nominal shaft thickness of 0.300 inch
(7.6 mm) having a minimum yield strength of 50 ksi
(345MPa) and a minimum tensile strength of 58 ksi
(400MPa). The coupler is factory welded to the extension in
accordance with  the  approved  quality  control
documeantation.

3.2.4 Brackets: Brackels are constructed from steel plate
and round structural steel tubing components which are
factory- welded together. The different brackets are
described in the following subsections. Bracket assemblies
are available in bare steal and with an oplional galvanization
coating complying with ASTM A123 as described in the
approved quality documeantation.

POC-ES Evedvasion Reports are ol i e comisried a8 Aepresmning sesbencs o aay auber anribarnes sor specdfically addoesed, smor are ey o be consrrosd 1
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ter iy finadling o anker warier in this Feport, oF & o any prodct covenad by ke reporT. e
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3.2.4.1 Standard Duty Bracket GTFP3BA (FPIBA): This
ratrofit or repair brackel is used on exisling structures and
axisting foundations. The brackel is constructed from
two (2) Y-inch (12.7 mm) thick steel plates factory-welded
o achieve a S0-degree angle. The L-shaped bracket
measures 10-inches (254 mm) wide by B-inches (203 mm})
long. The L-shaped seal is factory-welded to a bracket
sleave consisting of a 12-inch (305 mm) long structural tube
with an OD of 3%-inch (98 mm) and a 3%-inch (79 mm}
inside diamelar (ID). A brackel plate consisting of a 5-inch
(127 mm) by 8%-inch (241 mm) by ¥-inch (19.1 mm) thick
flat plate is factory-welded to the top of the brackel sleave
and onto the back side of the vertical face of the L-shaped
saaling angle. Two gussel wedges made from Ys-inch
(8.5 mm) thick plate steel are factory-welded lo the bottom
of the L-shaped seat and the side of the bracke! sleave. An
B-inch (203 mm) by 4-inch (102 mm) by 1-inch (25.4 mm}
thick cap plate is centered on top of the pile and is atlached
o the brackel sleeve with two 12-inch (305 mm} long Y-inch
(19 mm) all-thread bolts and malching nuts (longer rods are
available). Figure 3 along with Tables 4 and 5 provides
additional FPIBA details.

3.2.42 New Construction Brackets GT2875-NCB: The
new construction brackets are used in the new construction
of concrete foundations where the steel bearing plate of the
brackel is cast info the new concrete foundations (grade
beam, fooling or pile cap). The brackets are available io
transfer compression, tension and lateral loads between the
pile and the concrele foundation. The new construction
brackets come with a 1-inch thick-by-4-inch-wide-by-8-inch-
long (25.4, 102 and 203 mm) bearing sleel plate. Each steal
bearing skeel plate comes with three (3) 13M16-inch
(20,6 mm) diameler predrilled holes and is factory weldad lo
a 3¥-inch (B3 mm) OD, 0.3-inch-thick (7.6 mm) and 7-inch
(178 mm) long sleal lube (sleeve) with three 13/16-inch
(20.6 mm) pre-drilled holes used to fasten bracket to helical
pile shafl. The steel plate is made from steel components as
indicated in approved quality documenlation. The brackel is
attached to the pile shaft with either one (1), two (2) or three
(3} ¥einch (19 mm) structural bolts with matching nuts, as
shown in Figure 4 of this report along with Tables 4 and B.

3.25 Threaded Rods, Bolts and Nuls:

3.251 Helical Lead Shaft and Extensions Coupler
Bolts and Nuts: The 3/4-in (19 mm) bolls used o connect
helical lead shafts and extensions must conform to SAE
J420, Grade 8 specification, having a minimum yield lensile
strass of 130 ksi (B97 MPa) and a minimum ultimate tensile
sirass of 150 ksi (1034 MPa) with matching nuts conforming
to SAE J995.

3.2.5.2 Repair Brackets Threaded Rod: The slandard
Ald-in (1% mm) and 7/B-in (22 mm) all-thread rods and
matching nuls must conform to ASTM A193 having a
minimum yield tensile stress of 105 ksi (725 MPa) and a
minimum ullimate lensile stress of 125 ksi (B63 MPa) with
matching nuls complying with ASTM A184, Grade 2H. The
bolts and all-thread reds and malching nuts must be aither
Zine coaled in accordance to ASTM B633 or hot-dip
galvanized in accordance to ASTM A153, as required by the
registered design professional.

3.2.5.3 Mew Construction Bracket Bolts and Nuts: The
3/4-in (19 mm) bolts used to connect helical pile shaft to
GT2875-NCB sleave must conform to SAE J420, Grade 8
specificaion having a minimum yield tensile stress of
130 ksi (897 MPa) and a minimum ultimate tensile stress of
150 ksi (1034 MPa) with matching nuts conforming to SAE
JA85.

3.254 Repair Brackets Anchor Bolts: Each repair
bracket must be installed by connecling the brackels lo the

concrete foundations. The vertical face of the repair bracket
includes four (4) 9/16-inch (14.3 mm) holes in order to utilize
up o four (4) ¥-inch or 5/8-inch (12.7 mm or 158 mm)
diameter with 5-inch {114 mm) effective embedment,
Simpson Strong-Tie Company, Inc. Titen HD Screw
Anchors (ESR-2713) or equivalent as determined by a
registered the structural engineer design professional. The
concrete anchors may be factory zinc coated or hot-dip
galvanized complying with ASTM BE33 or ASTM A153.

4.0 DESIGN AND INSTALLATION
4.1 Design:

411 General: Structural calculations and drawings
prepared by a registered design professional must be
submitted to the code official for each project based on
accepled engineeding principles, as described in IBC
Section 1604.4 and must conform to IBC Section 1810. The
design method for steel components is Allowable Strength
Design (ASD), described in IBC Section 1602 and AISC 360
Section B3.4. The structural analysis must consider all
applicable internal forces (shear, bending moments and
torsional moments, if applicable) due to applied loads,
structural eccentricity and maximum span(s) bebween
helical pile foundations. The result of the analysis and the
struciural capacities musl be used to select a helical pile
foundation system. The minimum embedment depth for
various boading conditions must be included based on the
most stringent requiremants of the following: engineering
analysis, lested conditions described in this report, site-
specific gectechnical investigation report, and site-specific
load tests, if applicable. For helical pile foundation systems
subject to combined lateral and axial (compression or
lension) loads, the allowable strength under combined loads
must be delermined using the inleraction equation
prescribed in Chapter H of AISC 360.

A soils invesligation reporl must be submilted to the code
official as part of the required submillal documents,
prescribed im IBC Seclion 107, at the time of permit
application. The geolechnical report must include, but not
be limited to, all of the following {as applicable):

1. A plot showing the location of the soil investigation.

2. Acomplete record of the soil boring and panetration
test logs and soil samples.

A recond of soil profile.

Information on groundwater table, frost depth and
corrosion-related parameters, as described in
Section 5.5 of this reparl.

5. Soil properties, including those affecting the design
such as support conditicns for the piles.

6. Recommendations for design criteria, including but
nel limited to mitigations of effects of differential
sattlemant and varying soil strength, and effects of
adjacant lnads.

7. Field inspedion and reporling procedures (o include
procedures for verification of the installed bearing
capacily when required).

B.  Anmy questionable soil characleristics and special
design provisions, as Necessary.

4.1.2 Foundation System: The Grip-Tite helical pile
system described in this report complies with IBC Section
1810.3.1.5. The allowabla axial design load of helical piles
shall comply with IBC Seclion 1810.3.3.1.9. The owverall
capacity of the Grip-Tite helical pile foundation system (in
tension and compression) depends upon the analysis of
interaction of brackels, shafts, helical plates and scils, and
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miust be the lowest value of the bracket capacity (P1), the
shafl capacity (P2), the helical bearing plate capacity (F3)
and the allowable soil capacily (P4), and the allowable
capacilty must be limited to no mone than 80 Kips (267 kM).

4.1.3 Bracket Capacity (P1): The concreta foundation
must be designed and justified lo the satisfaction of the code
afficial with due consideration lo the eccentricity of applied
loads, including reactions provided by the brackels, acling
on the concrete foundation. Only localized limit states of
supporting concrate including punching (two-way) shear
and concrele breakoul have been evaluated in this
avaluation reparl. All other limit states described in Chapter
17 of ACI 31819 under tha 2021 IBC, Chapler 17 of ACI
318-14 under tha 2018 and 2015 1BC and Appendix D of
ACI 318-11 under the 2012 IBC for anchors in shear (such
as concrele breakoul and pry oul), beam (one-way) shear,
and flexural (bending) related limit states, and all limit states
related o bending moment transfar among pile shaftinew
construction pile cap/and concrete fooling, have nol been
avaluated in this evaluation report and must be delarmined
by registered design professional, as applicable. Tha
concrete foundation and interaction of pila shaft, new
construction pile cap and concrete fooling for moment
transfer, as applicable, must be designed and justified to the
salisfaction of tha code official, with due consideration 1o all
applicable limit states and the direction and eccentricity of
applied loads, including reactions provided by the brackats,
acling on the concrete foundation. Refer to Tables 5 and 6
for selected allowable bracket capacity ratings.

4.1.4 Pile Shaft Capacity (P2Z): The top of shall must be
braced as described in IBC Section 1810.2 2. In accordance
with IBC Section 1810.2.1, any sail ather than fluid soil must
be deamed to afford sufficient lateral support to prevant
buckling of the systems thal are braced, and the unbraced
length is defined as the length of piles standing in air, water,
ar in fluid soils plus an additional five (5) feal (1524 mm)
when embedded into firm soil or an additional ten [10) feet
(3054 mm) when embedded into sofl soil. Firm sails must
be defined as any soil with a Standard Penetration Test blow
count (SPT N value) of five (5) or greater. Soft soils must be
defined as any sail with SPT M value greater than zara (0)
and less than five (5). Fluid soils must be defined as any saoil
with a SPT N value of zero (0) [weight of hammer (WOH) or
waight of rods (WOR)]. The SPT M value must ba conductad
under the supervision of a registered design professianal in
accordance with ASTM D586, The allowable stress dasign
(ASD) shaft capacities are provided in Table 3.

4.1.5 Helix Plate Capacity(P3): The allowable helix
comprassion (+) and lension (-) load capacilies (P3) are
listed balow. For helical piles with more than one helix, the
allowabla helix capacity (P3) for the helical foundation
systemn may be taken as the sum of the least allowable
capacity of each individual helis:

*  B-inches by %-inch thick: £B4 97 kips (378 kN)

* l-inchas by ¥e-inch thick: $68.37 kips (304 kN)

= 1Z-inches by ¥s-inch thick +66.00 kips (293 kKN)

=  1d-inches by “-inch thick: £74.44 kips (331 kN)

4.1.6 Soil Capacity [P4): The design axial compressive
and tensile load capacities of helical piles based on soil
resistance [P4) must be conducied under the supervision of
a registerad design professional in accordance with a site-
specific geolechnical report, as described in Section 4.1.1
af this reporl, combined with the individual helix bearing
method (Method 1), or from field loading tests conducted
under the suparvision of a registered design professional
(Methed 2). For aithar Malhod 1 or Method 2, the predicted
axial load capacilies must be confirmed during the site-

specific production installation, such that the axial load
capacies pradicled by tha lorque correlation mathad muest
be equal lo or greatar thal thal predicted by Method 1 or
Mathod 2, described above. With the individual helix bearing
method, the total nominal axial load capacity of the helical
pile is determined as the sum of the individual areas of the
helical bearing plats times the ulimate bearing capacities of
the soil or rock comprising the respective bearing strata for
the plates, as follows:

Chee = Z{Angu) (Equation 1)
Wharea:

e = Pradicted nominal axial tensila or
compressive capacity of the helical pile, Ibf (N).

By = Mal area of an individual helix bearnng plate,
in?, (mme).

Qu = Ultimate wunit bearing capacity of the soil or
rock comprising the bearing stratum for the individual
helix bearing plate, psf (MPa).

The unil bearing capacity of the bearing stratum for sach
helix plate can be estimated using the general bearng
capacity equation for deep foundations as follows:

qu = chc + g'Mg {Equation 2)
whera:
c = Undrained shear strength parameler,

considering the effect of soil disturbance due to the
helix pile installations, psf (MPa).

Me, Ng =

q' = Effective overburden pressura at helix plate
foundation depth, psf (MPa).

Eithar the bearing capacity faclors (Mc and Ng) and the
so0il paramaters neaded o estimate the ultimatadallowable
s0il bearing capacities of the major soil lypes or the
recommeanded ultimate/aliowable soil bearing capacities for
the major sail types must be oblained from the site-specific
geatechnical report.

The design allowable axial load must be determined by
dividing the lotal ulimate axial load capacity predicted by
aithar Method 1 or Mathod 2, above, by a safety factor of at
laast bwio (2).

The Foundation Design Documentation must include
documantation of the derivation of the design allowable
capacity and the minimum affective lorsional resistance pile
lermination criterion, derived using the torque correlation
mealhod. With the torgue comelation method, the lotal
ultimate axial load capacity of the helical pile is predicled as
follews:

Bearing capadly factors.

Cult = KHT}{Equation 3)
Qall = 0.5{Cult) (Eguation 4)
Cult = Ultimate axial lensile or compressive

capacily, Ibf (N), of the helical pile.

Call = Allowable axial lensile or compressive
capacily, Ibf (W), of the helical pila.

Kt = Maximum torque corelation factors of 9 ft-1
and 7 ft-1 should be used for compression and lension
piles, respactivaly.

T = Effective torsional resistance, which is defined as
follows: For  single-helix  piles supporling  axial
compression loads, il is the installation lorgque
measured when the pile reaches s final lip
ambadmeant; for all piles supporting axial lension loads
and for multi-halix piles supporting axal comprassion
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loads, itis the average of the last three (3) installation
lorque measurements. Such lorgue measurements,
in-Ibf {M-m), must be made at one (1) foot (305 mm)
incremants of tip embedment as the lead helix moves
from a position, which s two (2) feet (710 mm) prior o
the final tip ambadmant, to the final tip embadmeant.

The minimum effective florsional resistance pile
termination critérion is calculated as follows:

Treq = (F.5.)(Cally(Kl) (Equation 5)
Wheare:
Trag = Minimum affective lorsional resistance

pile termination criterion, in 16 (N-m).

Fs = An appropriate factor of safety for the
project, but not kess than by (2).

The allowable lateral capacity of the pila is 318 Ibf and
i based on field testing of the helical pila with a single
B-inch diameater halical plate installed in firm clay soil,
having an average standard penefralion test blow
count of 20, al & minimum embedment of 15 feat.
Imstallation is limited for use with the new construction
brackels having minimum concrete edge distance of
4 inches. For sail condiions other than firm clay, the
lateral capacity of the pile must be determined by a
ragistered design professional.
4.1.7 Settlement Analysis: The pile head wvertical
movermneant al allowable load of a Grip-Tite™ helical pile may
be estimated as the sum of the following: the movement at
helix plates due o soil deformation and helic plate
deflection, and the shaft elastic shortening or lengthening.
The cormasponding aguation is descrbed balow:

Atatal = Ahelix + Ashaft (Equation B)

Wheare:

Alotal = Total pile head wverlical movement, in
{mm).

Ahelix = Movement of helix plates within the sail,
in [mim .

Ashaft = Shaft elastic shorteninglengthening, in
{mm).

The reliability of the foundation system capacity and

sattlemant predictions may be improved by performing full-
scale field tests at the construction site using piles of same
configuration as the infended production piles.
4.1.8 Shaft Elastic Shortening and Lengthening: Elastic
shortening or langthening of a Grip-Tite® RDS2875 halical
pile shall may be a significant contributor to overall pile head
movemeant under load for long piles. For loads up o and
including the allowable load limits found in the tables of this
raport, tha length chamge can be estimated as:

Ashaft = PLIAE

shaft = Length change of shaft resulting from
elaslic shortening or lengthening, in (mm)

P =  Applied axial koad, Ibf (N).
L = Effective length of the shaft, in (mm).
A = Cross sectional area of the shaft, in2

(mm2), sea Tables 1, and 2.

E = Young's modulus of the shaft, may be taken
as 29,000 ksi (200,000 MPa).

The affective length of the shaft, L, may be approximated
as the average of the distances from the point of load

apphcation to each helical plate.

The elastic shoreninglengthening of the pile shaft will be
controlled by strangth and seclion properties of the helical
shaft and the following:

« Bare Sleal

o  Potential elastic shorleaning due o
comprassion load= 0,012 inft of shaft and
0.003 infcoupler.

o Potantial elastic lengthening due to tansile
load= 0007 inft of shaft and
0.003 infcoupler.

@ Slip in coupler due to compression of
lensile load= 0.197 infcoupler.

+ Galvanized Stesl

o Potential elastic shorening due o
comprassion load= 0,012 inft of shaft and
0.003 infcoupler.

o  Potential elastic lengthening due to tensile
load= 0.008 inft of shaft and
0.002 infcoupler.

o Slip in coupler due to compression of
lensile load= 0.151 infcoupler.

4.1.9 Helix Movemant: The evaluation of helix movemeant
due o helix deformation, soil deformation, and helix-soil
interaction, is bayond the scope of this evaluation report. It
is recommended that the user of this report consult with the
helical pila manufaciure (Grip-Tite® Manufacturing Co.,
LLC).

4.2 Installation:

The Grip-Tite® Helical Pile Foundation Systerns miust be
installed by Grip-Tite® Manufacturing Co., LLC certified and
trained installers. The Grip-Tite® Halical Pile Foundation
Syslems must be installed in accordance with this section
(Section 4.2) and the manufacturers installation
instructions, or the site-specific approved construction
documants, whichever i most stingent governs. [If
galvanized product is used, all field-cut or drilled pilings
must ba protectad from corrosion as recommeandad by the
ragistered design professional.

4.3 Special Inspections:

Continucus special inspection in accordance with IBC
Section 17059 must be provided for the installation of
foundation piles and foundation brackels. Where on-site
walding is required, special inspeclion in accordance with
IBC Section 17052 is also required. Items to be confirmed
by the spacal inspector include, but are not limiled to, the
manufacturer’s certification of installers, verification of the
product manufacturer, helical pile and bracket configuration
and identification, inclination and position of the helical pies,
the installation torgue and depth of the foundation piles,
compliance of the installation with the approved construction
documants and this evaluation repart.

5.0 COMNDITIONS OF USE

The Grip-Tite® Manufacturing Co., LLC Helical Foundation

Systems described in this reporl complies with, or is a

suilable allernative to what is specified in, those codes listed

in Section 1.0 of this report, subject to the following
conditions:

51 The Grp-Tite® Manufactluring Co., LLC halical
foundation systems are manufactured, identified and
installed in accordance with this report, the approved
construction documents (engineerng drawings and



ESR-3533 | Mos! Widely Accepted and Trusted

Page 5 of 12

5.2

5.3

3.5

5.6

57

5.9

spacifications), and the manufacturers writben
installation instructions, which must be available at the
jobsite at all times during installation. In case of conflict,
the most stringant requireameant gowerms.

The Grip-Tite®™ Manufaciuring Co., LLC halical
foundation systems have been evaluated for support of
structures assigned to Seismic Design Categories A, B
and C in accordance with IBC Section 16813. Halical
foundation systems that support structures assigned o
Saeismic Design Category O, E or F, or that are located
in Site Class E or F, are outside the scope of this report,
and are subject o the approval of the building official
based upon submission of a design in accordance with
the code by a registered design professional.

Installations of the helical foundation systems are
limited i regions of concrete mambers where analysis
indicates no cracking will occur at sarvice load lavels.

Remedial Repair Brackets and MNew Construction
Brackets must be used only to support structures that
ara laterally braced as defined in IBC Section 1810.2.2,
Shaft couplings must be located within firm or soft soil
as defined in Section 4.1.3. Table 5 provides the
allowable capacities at varouws unbraced lengths and
coupling configurations.

Tha helical foundation systems must nol be used in
conditions that are indicative of polential pile
detericralion or corrosion situations as defined by the
following: (1) soil resistivity less than 1,000 ohm-cm;
(2] =il pH less than 5.5; (3) soills with high organic
contant; (4) saoil sulfalte concentrations greater than
1,000 ppm; (5) soils located in a landfill, or (B) soil
containing mine wasbe.

Hol-dip galvanized siteel and bare sleel components
must not be combined in the same system, unless bare
steal capacily is used as the design capacity. All helical
foundation componeanis must be isolated from concrete
reinforcing steel, building siructural steel, or any other
matal building componenis.

Thea new construction helical piles (piles with new
construction brackels) must be installad wvertically info
the ground with a maximum allowable angle of
inclination of +1° from the design installation angle.
The fops of pile caps must be embedded into the
concrete fooling with a minimum 4-inch (101.6 mm)
vartical embedment and a minimum  4-inch
{101.6 mm) side embedment beyond the perimeter of
the stesl cap plates, excepl as specifically noled in
Table 6 and Figure 5.

The redrofil helical piles must be installed such that the
angle of inclination does not excead 0 £ 17,

Special inspection is provided in accordance with
Section 4.3 of this report.

5.10 Enginearing calculations and drawings, in accordance

with recognized engineering principles as described in
IBC Section 1604.4, are prepared by a registered
design professional and approwved by the code official.

511 The adeguacy of the concrete structures thatl are

connecied to the Grip-Tite®™ Manufacturing Co., LLC
brackets mus! be wverified by a registered design
professional in accordance with applicable code
provisions such as Chapter 13 of ACI 318-19 under the
2021 IBC, Chapter 13 of ACI 318-14 under the 2018
and 2015 IBC (Chapter 15 of ACI 318-11 under the
2012) and Chapter 18 of the IBC. Verification is subject
to the approval of the code official.

5.12 A geotechnical investigation report for each project site

must be provided to the code official for approval in
accordance with Section 4.1.1 of this report.

5.13 When using the allernative basic load combinalions

prescribed in IBC Seclion 1605.3.2, the allowable
stress increases permitled by material chaplers of the
IBC or the referenced slandards are prohibited.

5.14 The minimum helical pile center-to-center spacing is

three (3) times and eight (8) times the diameler of the
largest helical bearing plate for axially and laterally
loaded piles, respeclively. For piles with closer
spacing, the recommended allowable load reductions
due to pile group effects must be included in the
gectechnical report described in Section 4.1.1 of this
report and must be considered in the helical pile design
by a registered design professional. Load reductions
ara subject to the approval of the code official.

5.15 Evaluation of compliance with IBC Section 1810.3.6.1

5.16 The Grip-Tite®™ Manufaciuring Co.,

for buildings assigned to Seismic Design Category
(SDC) C, is outside of the scope of this evaluation
reporl. Such compliance must be addressed by a
registered design professional for each site, and the
work of the design professional is subject to approval
by the code official.

LLC helical
foundation systems are manufactured by Grip-Tite®
Manufacturing Co., LLC, 115 W. Jefferson St

Wintersel, 1A 50273, under a quality control program
with inspections by ICC-ES.

6.0 EVIDENMCE SUBMITTED

Data in accordance with the ICC-ES Acceptance Criteria for
Helical Foundation Systems and Devices (AC358), dated
Jume 2020, Revised March 2021.

7.0 IDENTIFICATION

T4

T.2

Product labeling shall include, the name of the report
holder, and the ICC-ES mark of conformity. The listing
or evaluation report number (ICC-ES ESR-3533) may
be used in lisu of the mark of conformity.

The report holder's contact information is the
following:

GRIP-TITE® MANUFACTURING CO., LLC
505 EAST MADISON STREET
WINTERSET, IOWA 50273

(515) 452-1313

weny griptite.com
steve@griptite.com
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TABLE—1 DIMENSIONS OF RDS2875 HELICAL PILE LEAD SECTIONS BY THE PRODUCT CATALOG NUMEBER'

Helical Pie Shaft Mominal Dimensions, (in) #
Lead Steal Catabog Cross-
Material humier Sectional A B c @0 E F 3F G H | 3H i J K
(See Figure 1) HAres, in®
21 58 24 8 168.125
21510 24 10 16.125
21512 24 12 16.125
2L514 24 14 168125
558 60 8 54.125
5L510 60 hli] 54.125
5L512 60 12 54.125
S5LS810 60 g 24 54,125 10 30135
ASTM ASO SLE14 2 38 60| 14 54.125
Grade B 5L51042 1.72 {é BE E.75 15 08125 60 10 30 54,125 12 24,135
Fy=50 ksi 5514 (1.96) a : ’ (13M1E) 60 | 12 | 38 | 54125 | 14 1B.125
Fu=58 ki TLS8 ) a4 | 8 76125
TLS10 a4 10 TH.125
TLS12 a4 12 TH.125
TLE810 a4 g 24 TE.125 10 54135
TLS14 a4 14 TE.125
FLS1042 a4 10 30 TE.125 12 48,135
TLSE10MZ a4 g 24 TE.125 10 30 54,135 12 24.125
TLS124 a4 12 36 TE.125 14 42 155
TLS101214 g4 10 40 TB.125 12 35 42 135 14 12125

For S1: 1 imch = 25.4 mm: 1 in® = 6452 mm™ 1 pai = 689 kKPa

'Bare sissl dimensions [galvanized dimensions): Inchides reduced dimensions for comosion and a S0-year deasgn life in accordance with Seclion 3.9 of
ACI5E. Helical pla components conais! of slesl maltakals as describad in Saction 3.0 of this reporl. The helcal lead sactions and extensions are aither bara or
hot-dip galvanized stesl per ASTM A123.

5es Figure No. 1 Tor dimeansion designalions.

“Gabeanized product will have a "G sulfix sdded io the end of the products’ catalon number.

e 58 i bare shael and 2USEG is galvani zed stesl.

TABLE—2 DIMENSIONS OF ROS287S HELICAL PILE EXTENSIONS BY THE PRODUCT CATALOG NUMBER

Mominal Dimensions, (in)f
Helical Pile
Shaft
Extensions
Catalog Cross-
Steel Matenal Mumber Sectional
(See Figure 2) Araa, in® A B [ a0 E F IF G H |
3E 36 Plain Exiensions
5E GO Plain Exiensions
TE Bd Plain Extensions
3E14 172 11875 36 14 24125
ﬁm?%ﬂ SE14 {1.96) sg3n | 11875 . 0.8125 B0 14 48.125
Fy= 50 sl SE 14x (2.860) | 2g875 | (13716) &0 14 30.125
Fu= 58 ksl TE14 11875 Bd 14 72125
TE1dx 29675 Bd 14 54125
TE1414 11875 B 14 a2 T2.125 14 30125
TE1414x 29875 Bd 14 42 54 125 14 12125

Far Sl 1 nch = 25.4 mm; 1 in® = 8452 mere, 1 psi = 6.80 kPa

'Bare stesl dimensions (galvanized dimansions): includes reduced dimensions for comasion and a S0-year design Iife in accofdance with Section 3.9 of
ACI5E. Helical ple componenls congisl of stesl materiales as described in Section 3.0 of this report. The helical lead sechons and exdensions are eilher bare
or hol-dip galvanized steel per ASTM A123.

B Figure Mo, 2 Tor dimeansion designalions.

“Gakvanized product will have & G sulfis added 1o he end of the products’ catalog numeer.

i& ZLSH i bare sieed and 2L3EG & galvanized sleel.
‘Caupler bolls must have a prolection, zine coated per ASTM B33 of ASTM BSA5.
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TABLE—3 ALLOWABLE CAPACITIES* AND RECOMMENDED MAXIMUM INSTALLATION TORQUE FOR RDS2875 HELICAL PILES '
Allpwable Axial Capacity Limits® Bare Steel, (Hot-Dip Galvanized) \LNtimate
Load at Alowsble
Helical Pila e Recommendad Recommended [LE Load at
Steal ompression, (kips) Capa;::;l;uqua Ms:-‘crlnsmljatlm CTquLIE Mcsx Torque
Material Tension, | Shear, | Bending, Al arquer, apaciy, Bpacity,
e Unbraced {kips) (kips) (k) K () Tift-Ibs) Qu=TH, (kips)
Length, Lu | kiu=0 | kLu=5 | klu=10 | klus15 (kips) Quf2=0a *
iy’
Couplings- | 555 18.1 8.2 4.4
no
eccentricity 60.0) | (19.9) 8.0) (4.8)
ROSZETSA
STM 350 | 150 #4 44 21 187 252 Comp Ki=9 Bo60 n RS
AS0D 1 Coupling
Grade 8 ang) | (a0) | @ (4.8) 7.7 18.4 2.76
Fy=50 ksl ea) ’ ’ 137.7) 8.4 (2.6} Ten Kit=7 9,000 E ] 255
Fu=58 Ksi
3 28 134 72 4.
Couplngs | ey | sy | oo | we

For SI: 1inch = 25.4emer; 1160 = 1.358 N-m: 1 kip (1000 IB7) = 448 KM: 1 in® = 645 2mav; 1 pai =669 kPa
'Refer lo Section 4.1.4 Pile Shaft Capacity for the descriglion of unbraced length, soft and fim sl eondlions.
’C&pac:ily ralings include an alowance fof COMoEion oved a minimum S0-year service design e in accordance with Section 3.9 of AC358 and presurmne the sUppon structure is braced in accondance wilth IBC

Section 181021 and ihe lead section will provide sullicient helical capacity o develog ihe full shall capacily. See seclion 4.1.3 entilled Bracket Capacily (P1) for apphicable il skates that must be evaluated by
a registered design pralessional.

Iaximum useable lorque for ealeulating the pile's ullimate capacity Lsing the equation CeTK. Maximum lorque applied to the helical pile anydime during instalation sheuld nol exceed B405 L-lbs for e

ROEZETE helical ples.

“The listed capacity-to-tofgue rélios can be afusted 1o Iower values on a case-by-case, I necessary. The Ested allowable capacity includes a miramur Factor of Safety (FS) of 2. A higher Factor of Safety may
be uzed lo estimate he pile's slowable capacily of 4 case-by-case bass |l necessary.
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TABLE—4 REMEDIAL REPAIR AND NEW CONSTRUCTION BRACKET DIMENSIONS BY THE PRODUCT CATALOG NUMBER

Hw All-Threaded
Aw Bw c Fl Gl J M Rods/Bolts
Product * Hedical Plle | AN Bh D E;a Fw Gw ?H K =1 dis-pitch x i“":em,
Ar' Bt' Dbt Ft Gt ;‘; L Length, in nehors
N
Z-10x1
Remedia) Repar ASTM A193
et Gre?
14 10 2 a5 a 025 15 and Titen HO
FP3BA RDS2875 | 10 | 8, 5 A 5 4 1o 45 3 ASTM A184 Screw
by " A 76 . ) 1;.15 4 1316 2H Haavy A;_cnm_
FPABAG 16 PP 12 X5
Fy = 105 Ksi
(Figure 3) Fu = 125Hsl
Mew Constructon
Bracket
& ¥-10xdi
ROSZBTSNCE | poesers | 4 B SAE 429
1,
RDS2875-NCEG ! *4 Grade &
(Figure 4)

For 21 1 inch = 25.4 mm: 1 psi = 669 kPa

"Main plate dimensions in direc contact with foundalion.
{2-inch long all-thresd rods and bolls are provided with ihe remedial brackels. Longer or additional rods can be used il addilional it is needed, as necessary.
ACancrete anchors shall be provided by the instalier. Either 1127 or 5/8 conerele anchors can be used o suppor the remedial brackets. The brackels wese placed under a 2500 psi conerete Toundation with 4
post-instalied Titen HD scnew anchors Tastened through the Tace of the bracket into the side of te Toundalion. The screw anchors should be installed in socordance to ihe manufacirers recommendations

(ICC-ESR-2T13).

“Gakvanized product includes the sulfix "G~
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TABLE—S REMEDIAL REPAIR ALLOWAEBLE CAPACITIES BY THE PRODUCT CATALOG NUMBER

RODS28TS
Main Plate Dim., inches’ ASTM AS00
Fy = 50 ksl All-Thread Rods®
Product ® Fu = 58 kai Concrete Anchors &7
Allowable Capacities, kips ***°
Ao, Ah, At Bw, Bh, Bt T
Comp. Termion Lateral Langth, inches (R
Hﬂem;:{;mlﬂepnr Y. 0% 12
ehets Tobe ined by AST A193 Gr B7 and Titen HD
ASTM A194 Screw
FP3BA 14, 10, % 10, 8. % vz raglstaraugﬂ? 2H Heavy Hex Nuts Anchars, or 12 x5
FRIBAG profess Fy = 105 kai equivalent
see Figure 3] Fu = 125 Ksi

For S1: 1 inch = 25.4 mm; 1 Ibf = 1.358 M-m; 1 kip {1000 Ibf) = 4 48 kN; 1 in® = 8452 mer®, 1 psi = .80 kPa

IMain plate dimensions in direel conlael with Toundaton.
Hased on hull scale load tesls condusted using the Grip-Tike Standard foundalion Pier Bracket [GTFPIBA). The alowable sapacilies inchide & minimum Factor of Salety of 2. A higher Facter of Salely
vallie may be used on 8 case-by-case basis, I necessary.
I5yutems that require UpER capaciies must inchude bvo (2) B3/4"2" bolls thiu the brackel lube slesve inlo the exisling shall. One (1) boll of two (2) @347 |ong bolis can be installed ullized. As an
allernalive, the pile shafl could be welded in the Tield Lo Be Bracket using Be bao holes in Be Bracket sleeve, belkow the bracked tube of by sther means as directed by the regsieed engnesr.

“Fully braced foundalion and shaf eonditions.
SLaleral capacilies are provided by four Tien HD concrele anchors with & minimum embedment of 5 inches.
SComosion protection, Bnc coaled per ASTM BE33 or ASTM BEES.
The brackets were placed under a 2500 psi concrele Toundation wilth four (4) Tilen HD screw anchorns Tastensd thiough the face of the bracket inlo Me side of the loundalion. The screw anchors must
be inslabed in atcordance with ESR-2T13.
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TABLE—& GRIP-TITE NEW CONSTRUCTION BRACKET MINIMUM EMEEDMENT DEPTHS AND ALLOWABLE CAPACITIES BY THE PRODUCT CATALOG NUMBER

ROSZATS
Main Mswr?n:enmuns. ASTM AS00
inches Fy = 50 ksl
Fu = 58 kal
Product
Allowable "
A, Minimum Concrete Cower | COMpression and Tension Aé[apacm?aéﬂltjﬂr:]
Ah Balow (Tension) and Above Capacities. kips R
' (Compression) the Brackat 2500
At Plate, inches 2800 pai PCC Psi
PCC
3 Tension 14
a4 Comp B.2
Tension B.2
Mew Construction 8 Comp 148
Bracket 4 8 Tension 148 25
RDS2ETSNCE Zomp =2
{s=e Figure 4) 1 10 Comp e
12 Tension 329
Comp 40,0
For S1: 1 imch=25 dmm; 1 Ibf=1.356 N-m; 1 kip (1000 ibl) = 4.48 kN 1 in? = 6452 mm?. 1 psied.80 kPa

"htain plate dimensions in direct conlaet with feundation.
*The ligted alowable capacilies are limited by ailhes the punching shear capacity of Ihe grase beam, bearing of bending cagacily of the bracksl plate the weld strength between I bearing
plate and te bracks! sheve of Ihe shear capacilies of the eannecting bolts, The allwable capaeilies include 8 minimum Faclor of Safety of 2. A high Factor of Safety valie may be used on
& case-by-case basis, I necessary.
I5yatenms that requine upl capacites must indude cne (1], wo (2) or three [3) 3474 "1" balls through the brackel tube sleeve into the existing shall. As an altermative, the existing pile shaft
ean be plug-welded to the bracket using the thres boll holes in te bracket sleeve of the New Consbruction Bracket eould be welded to the shafl sl the base of the brackel.

Fully braced loundalion and shafl condiions.
Cormosion protection, Bnc coated par ASTM BE33-07 or ASTM BE85-D4,
SGaivanized product incuses the sulfix "G




ICC-ES Evaluation Report ESR-3533 CBC Supplement
Issued May 2022
This report is subject to renewal May 2023

www.icc-gs org | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

DIVISION: 31 00 00—EARTHWORK
Section: 31 63 00—Bored Piles

REPORT HOLDER:

GRIP-TITE MANUFACTURING CO., LLC
EVALUATION SUBJECT:

GRIP-TITE® HELICAL FOUNDATION SYSTEMS

1.0 REPORT PURPOSE AND SCOPE

Purposa:
The purpose of this evaluation report supplement is to indicate thal Grip-Tite Helical Pile Foundation Syslems, described in
ICC-ES evaluation report ESR-3533, have also been evalualed for compliance with the code noted below.

Applicable code edition:
® 2018 California Building Code (CBG)

For evaluation of applicable chaplers adopled by the California Office of Stalewide Health Planning and Developmeant
{OSHPD) and Division of Slate Architect (DSA), see Seclions 2.1.1 and 2.1.2 balow.

Z.0 CONCLUSIONS
2.1 CBC:

The Grip-Tite Halical Pile Foundation Systems, describad in Seclions 2.0 through 7.0 of the evaluation report ESR-3533,
comply with CBC Chapter 18, provided the design and inslallation are in accordance with the 2018 infernational Budding
Code® (IBC) provisions noled in the evaluation report and the additional requirements of CBC Chaplers 16, 17 and 18, as
applcable.

2.1.1 OSHPD:

The applicable O5HPD Sections and Chaplars of the CBC are bayond tha scope of this supplemant.
2.1.2 DSA:

The applicable D5A Sections and Chaplars of the CBC are beyond the scope of this supplameant.

This supplemant axpires concurrently with the evaluation report, reissued May 2022
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TECHNICAL KEY - TECHNICAL KEY - TECHNICAL KEY

Grip-Tite Standard, Heavy Duty and
New Construction Brackets
RETROFIT (STANDARD DUTY) BRACKET CAPACITIES

Ultimate Capacity- Compression 60 kips
Allowable Capacity - Compression 30 kips
Ultimate Capacity - Tension 20 Kips
Allowable Capacity - Tension 10 kips
Ultimate Capacity - Lateral 20 kips
Allowable Capacity - Lateral 10 kips

RETROFIT (HEAVY DUTY) BRACKET CAPACITIES

Ultimate Capacity- Compression 90 kips
Allowable Capacity - Compression 45 kips
Ultimate Capacity - Tension 20 kips
Allowable Capacity - Tension 10 Kips
Ultimate Capacity - Lateral 20 kips
Allowable Capacity - Lateral 10 kips

NEW CONSTRUCTION BRACKET

Plate (ASTM A36)

4" x 8" x 1" thick

Coupler (ASTM AS00)

3.50D x 7.0 x 0.300™ wall

Bolt (Zinc Plated ASTM 354)

1 - 34" diam. SAE J429 Grade 8

NEW CONSTRUCTION BRACKET CAPACITIES

Ultimate Capacity - Compression 85 kips
Allowable Capacity - Compression 425

Ultimate Capacity - Tension 66 kips
Allowable Capacity - Tension 33 kips

Rerrofit
(Heavy Duty)
Brocker

Newe Constracion

Bracker

Brachet

PPTK-11

Remofr iStawdansd Duty)



