SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis
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4955 Stout Dr. - San Antonio, TX 78219 - (800) 736-5256 - impactrecovery.com

August 5, 2026

To the Authority Having Jurisdiction

Project:

Location:

Re: Alternative Materials, Design and Methods Submittal — IBC §1607.11 Vehicle Barrier Force Resistance
SlowStop® 6" Rebounding Bollard — Models SS6Y-42 (original base) and SS6Y-42-RB (current base)

Dear Sir or Madam:

Impact Recovery Systems, Inc. (“IRS”) submits this package under IBC §104.2.3 (2024 IBC — this provision was
numbered §104.11 in the 2021 and earlier editions), Alternative Materials, Design and Methods of Construction
and Equipment, to demonstrate that the SlowStop® 6" Rebounding Bollard satisfies the vehicle-barrier force-
resistance requirement of IBC §1607.11 (numbered §1607.10 in the 2021 IBC and §1607.8.3 in the 2015/2018
IBC) and ASCE 7 §4.5.3: a horizontal load of 6,000 Ibf (26.70 kN), applied at a height of 18”-27" above the floor
or ramp surface.

Two independent laboratories have dynamically impact-tested this bollard design — including its confirmed
predecessor — at energy levels well above what a passing-vehicle static push implies, and the pipe and anchor
system both check out against the code load by direct calculation (Section 5), verified against IRS’s own 2019
method and results before being applied here:

e TASS International (Report F24390704, October 2024; ISO/IEC 17025-accredited laboratory) subjected
the SS6Y-42 bollard to a dynamic impact from a 9,020 Ib surrogate powered-industrial-truck at 8.0 mph
— a peak recorded force of 129,175 |Ibf — and the vehicle was arrested.

e TUV Rheinland TNO / TTAI (Report 11.TR.023/1JB, 2011) recorded a peak dynamic impact force of 147.3
kN (12,934 J) on a SOFTSTOP® “Type 3” unit — the predecessor product line IRS acquired and rebranded
SlowStop®. Its base casting and elastomer (the two components that govern this design’s energy
absorption) match SS6Y-42’s current drawings almost exactly; the pipe-diameter difference (7.00"
tested vs. 6.63" current) is, per IRS, a US/EU pipe-standard artifact, not a design change.
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SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis

This submittal addresses both the original SS6Y-42 base and the current SS6Y-42-RB base. Neither configuration
has a completed independent test matching IBC’s exact static-load protocol; Section 5 shows the pipe’s bending
capacity and the anchor tension both calculated directly against the code load, using the same method and
geometry approach as IRS’s existing 2019 IBC reports for the 4" and 5" bollards. The anchor preload is now
confirmed and the anchor capacity check — steel and concrete breakout, using IRS’s own 2020 group anchor
calculation on this bolt pattern — is complete at a conservative 3,000 psi; a licensed engineer should verify the
load-redistribution assumption noted in Section 5.2 before this is stamped. We request the AHJ’s guidance on
whether this package, once stamped, is sufficient under §104.2.3.4 — quality, strength, effectiveness, durability,
and safety — or whether a supplemental proof load is preferred.

Please don’t hesitate to contact the undersigned with any questions.

Sincerely,

S N A

Kenneth A. Parrott

Product Manager

Impact Recovery Systems, Inc.
kparrott@impactrecovery.com - (210) 427-7317
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SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis
1. Code Requirement

The load requirement has not changed since at least the 2015 IBC — only the section number has, as the ICC has
reorganized Chapter 1 and Section 1607 across editions. Citing the correct current number matters for a submittal; the

table below cross-references the numbering this package uses against the older numbering that appears on IRS's existing
2019-2020 test reports.

Code Edition Vehicle Barrier Section Alternative Methods Section
2015 / 2018 IBC §1607.8.3 §104.11
2021 1BC §1607.10 §104.11
2024 IBC (current) §1607.11 §104.2.3

Requirement (unchanged in substance across all editions above): a vehicle barrier for passenger vehicles shall resist a single
concentrated horizontal load of 6,000 Ibf (26.70 kN), applied in any direction at a height between 1 ft 6 in (460 mm) and 2
ft 3 in (686 mm) above the floor or ramp surface, over an area not exceeding 12" x 12", with anchorage capable of
transferring the load to the structure — per ASCE 7 §4.5.3.

If this jurisdiction has adopted an edition earlier than 2024, substitute the corresponding section numbers from the table above;
the underlying 6,000 Ibf requirement and IRS’s evidence below are unaffected.

2. Product Configurations Covered

Two base configurations of the 6" SlowStop® Rebounding Bollard exist. Both share the same 6.63" OD steel pipe, 42"
installed height, and coating specification; they differ in base geometry and anchor bolt size, as summarized below and

shown in the manufacturer drawings that follow.

Attribute SS6Y-42 (original base) SS6Y-42-RB (current base)

Pipe (OD x height) 6.63" x 42" 6.63" x 42" (unchanged)

Base geometry Square, 16.14" x 16.14" Round, 18.8" diameter

Anchor bolts 5/8" x 5-1/2" Hilti KH screw 3/4" x 5-1/2" Hilti KH screw
Installed weight — (not stated on drawing) 161 1b

Drawing / Rev SS6Y-42, Rev 1.1 (31-Oct-2023) SS6Y-42-RB, Rev 1.0 (19-Mar-2026)
Independent test TASS 2024, confirmed (§3); TUV/TTAI 2011, open item None independently confirmed
coverage (84) (85)
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SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis

Exhibit D — SS6Y-42 Detail Drawing (original base)
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SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis

Exhibit E — SS6Y-42-RB Detail Drawing (current base)
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SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis

3. Independent Test Evidence — TASS International

TASS International, an ISO/IEC 17025-accredited independent testing laboratory, conducted a dynamic crash-impact test of
the SS6Y-42 bollard — confirmed by product identification in the underlying test file — documented in Report F24390704
(October 2024), using a surrogate powered industrial truck (PIT) per ANSI MH31.2 protocol. This is a dynamic impact
scenario, not IBC’s static passenger-vehicle push case; the two are not directly interchangeable, but a successful dynamic
arrest at high energy is meaningful real-world evidence of the design’s energy-absorption capacity.

TASS International — Independent Dynamic Impact Test

Report F24390704 - Oct 2024 - ISO/IEC 17025 Accredited Laboratory

9,020 Ib 8.0 mph 26,274 ) 129,175 Ibf

Surrogate PIT Mass Impact Speed Impact Energy Peak Force (X)

Result: Vehicle arrested. Concrete damage noted at this energy level — a dynamic forklift/PIT-strike scenario per ANSI MH31.2,
significantly more severe than IBC's static 6,000 Ibf passenger-vehicle case. Supporting evidence, not a direct substitute.

The bollard arrested the vehicle at a peak recorded force of 129,175 Ibf. In the interest of a complete and balanced record:
the test summary also notes concrete damage at this energy level (26,274 J, roughly 2.5x the energy of IRS’s comparable 4"
bollard test), and permanent deflection was larger than observed on the smaller bollards in the same test series. This is

presented as strong supporting evidence of energy-absorption capacity on a confirmed SS6Y-42 unit — not as a substitute
for a static-load figure against the code’s specific 6,000 Ibf / 27" case.

[Full TASS International report F24390704 to be inserted here as scanned exhibit pages.]
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SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis

4. Supplementary Evidence — TUV Rheinland TNO / TTAI (2011) — Confirmed Lineage,
Open Dimensional Question

IRS’s 2020 self-certification (CoC-SS6, Exhibit A) cites a TUV Rheinland TNO figure of 147.3 kN. The underlying report — TTAI
11.TR.023/1JB, “Pendulum and moving barrier impact tests on SOFTSTOP® protection systems type 1, 2 and 3,” dated 14
April 2011, tests conducted 28 Feb / 8 Mar 2011 — shows a more complicated picture than the CoC letter’s summary
conveys, and we are presenting it in full rather than continuing to rely on the short-form characterization:

e Itisadynamicresult, not a static one. 147.3 kN is the peak impact force from a moving-barrier strike (test
F11080315, SOFTSTOP® “Type 3,” shore-50 elastomer, 12,934 J) — not a slowly-applied static load “resisted” at a
sustained height. The same static-to-dynamic caveat that applies to the TASS result in Section 3 applies here, more
so.

e The client of record is Wolters-Softstop (Belgium), testing its “SOFTSTOP®” product. Per IRS: Wolters-Softstop sold
its IP, which became SlowStop® — confirming this is the predecessor product line, not an unrelated third party.

e Dimensionally, the tested “Type 3” unit now matches on two of three points — see below.

Dimension As tested (2011) Compared to current SS6Y-42
Base " "
. 410 mm x 410 mm 16.14" x 16.14" — matches SS6Y-42 exactly
footprint
@276 mm x H102 mm, @276 mm x H103 mm, shore 50 (Gen 3, R-SS-T3-ELASTOMER-G3, Exhibit F) —
Elastomer s
shore 50 matches within 1 mm
i .63" (168. — -vs-EU pi i i
(I;))st/plpe $177.8 mm (7.00") Sh(?j;g(e 68.3 mm) per IRS, a US-vs-EU pipe standard difference, not a design

Net read: the base casting and the elastomer — the two components that actually govern this product’s energy-absorption
behavior — both carry over from the acquired SOFTSTOP® line essentially unchanged (elastomer OD/height match within 1
mm; same shore-50 natural rubber; same base footprint). Per IRS, the pipe-diameter figure is a US/EU standard-size
difference rather than a design change. On that basis, the 2011 dynamic result is reasonably attributable to the current
SS6Y-42’s actual energy-absorbing components, with the pipe itself addressed separately in Section 5 (it is not the
governing element in this design regardless).
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Exhibit A — CoC-SS6, Impact Recovery Systems (April 7, 2020)

Reproduced in full, as required by the original document. Cited here for provenance; see Section 4 for why its characterization of
the underlying test needs revisiting.

/1 IMPACT
1 RECOVERY'

SlowStop Guarding Systems
Force Compliance
6” (Type 3) Rebounding Bollard

This letter, known as CoC-SS6, serves as a self-certifying certificate of conformance for
SlowStop Guarding Systems 6" Rebounding Bollard. Specifically:

IFC 2000 312.3 Physical barriers shall be a minimum of 36 inches (914mm) in height
and shall resists a force of 12,000 pounds (53,375 N) applied 36
inches (914mm) above the adjacent ground.

IBC 1607.8.3 Vehicle barriers for passenger vehicles shall be designed to resist
concentrated load of 6,000 pounds (26.70 kN) in accordance with
Section 4.5.3 of ASCE 7.

ASCE 745.3  Vehicle barrier systems for passenger vehicles shall be designed to
resist a single load of 6,000 Ib. (26.70 kN) applied horizontally in any
direction to the barrier system, and shall have anchorages or
attachments capable of transferring this load to the structure. For
design of the system, the load shall be assumed to act at heights
between 1 ft 6 in. (460 mm) and 2 ft 3 in

The 6” (Type 3) bollard was independently tested by TUV Rheinland TNO and
documented in their report F110803 to resists 147.3 kN at 500mm height. This
translates to 80.6 kN (18,115 Ibf) at 36” and 107.4 kN (24,144 Ibf) at 27”. This testing
was only performed to “no damage limits” and not to failure, allowing for additional
safety factor.

This document should not be reproduced except in full.

Kenneth A. Parrott
Product Manager
SlowStop Guarding Systems, LLC

April 7, 2020
CoC-SS6

Attachments: F110803rep_deutsch.pdf
TUV Test Report F110803.pdf

4955 Stout Dr. San Antonio, TX 78219 ¢ 210.736.4477 » 800.736.5256 * www.impactrecovery.com



SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis

Exhibit C — TUV Rheinland TNO / TTAI Report 11.TR.023/1JB (2011)

Cover page and the “Type 3” technical drawing referenced above are from the English report; the results table below is from the
German-language companion (it includes the kN peak-force column the English version omits — same underlying data, same test
numbers). Full English report (22 pp.) and German companion on file.

TUV Rheinland TNO I l“-
Automotive International Al

TOV Rheinland TNO
Automotive International B.V.

Steenovenweg 1b
NL-5708 HN Helmond

o Phone +31 492 700 791
TTAI test-report Fax  +31 4D 265 2742
11.TR.023/1JB Management Board
Katja Pahnke (chairman)
Achim Schmitz

Pendulum and moving barrier impact tests on
SOFTSTOP® protection systems type 1,2 and 3

KvK 17214164
Tax Number NL8186.93.113,801

www.it-automotive.eu

TTAI test no.: F11080301_20

Date 14 April 2011
Author L.J. Bontenbal
Client Wolters-Softstop

A. Nihoulstraat 136
3270 Scherpenheuvel-Zichem
Belgium

Approved by H. Tavenier \@

Project Manager

Also seen by K.K. Pahnke )
General manager L =
Test date 28 Febmuary / 8 March 2011
Number of pages 9

Number of appendices 4
The quality system of TTAI
conforms to [SO 17025,

All rights reserved. No part of this publication may be reproduced and/or published by print,
photoprint, microfilm or any other means without the previous written consent of TUV
Rheinland TNO Automotive International B.V..

In case this report was drafted on instructions, the rights and obligations of contracting parties
are subject to either the Standard Conditions for Research Instructions given to TUV Rheinland
TNO Autoinotive International B.V. or the relevant agreement concluded between the
contracting parties. Submitting the report for inspection to parties who have a direct interest is

permitted.
® 2011 TUV Rheinland TNO Automotive International B.V.
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11.TR.O23/JB

4 Zusammenfassung

9/9

3 Typen eines SOFTSTOP®Anfahrschutzsystems wurden getestet. Dabei wurden 3
unterschiedliche Groflen des Elastomerelements eingesetzt, unter Variation der Shore-

Hiirte.

Fiir jede Versuchskombination wurde das maximale Energieniveau ermittelt, welches
ohne Beschidigung der Schutzeinrichtung eingebracht werden konnte. Eine Ubersicht

tiber die ermittelten Versuchsergebnisse ist der Tabelle in Anlage A zu entnehmen.

Eine Ubersicht iiber die erreichten Energieniveaus fiir die unterschiedlichen Aufprall-
konfigurationen ist in Tabelle 3 zusammengefasst.

TTAI SOFTSTOP | Elastomer- Shore- Energie- Aufprall-
Test- ® Typ element Harte niveau kraft
nummer [ Joule ] [kN]
F11080301 1 1 50 2411" -t
F11080302 1 1 50 1621 29.1
F11080303 2 2 50 2667 67.2
F11080307 2 2 60 2889 62.7
F11080315 3 3 50 12934 147.3
F11080320 3 3 60 12986 128.2

Tabelle 3: Erreichtes Energieniveau

* Schutzpfahl leicht verbogen, kein Bruch.

## keine Messdaten verfiigbar.



SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis

11.TR.023/1JB Appendix B
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BOVENANEKHT
SOFTSTOP TYPE 3
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SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis

Exhibit F — Type 3 Elastomer, Gen 3 (R-SS-T3-ELASTOMER-G3, 2022)

Current production elastomer for the Type-3 / 6" size class — compare to the 2011-tested dimensions in the table above.

NATURAL RUBBER 50 SH A
0
NROIN
R40 mm
fe—————— 235MmMm ——
T 15 mm 103 mm
82 mm \
L 106 mm ——l
276 mm

9 CONFIDENTIAL & PROPRIETARY SIZE PART NO. DWG. REV
BOLLARD The drawing on this print and the information thereuwith are property of TYPE 3 ELASTOMER - GEN 3

B Slowstop Guarding Systems, LLG, and shall not be used or disussed in BSSISRLASIOMER G0 1.0

l ﬁ“ An n I “ us whole or in part without the consent of SlowStop Guarding Systems, LLC. SGALE DATE
4955 STOUT DR. - SAN ANTONIO, TX 78219 - (800) 736-5256 ‘ SLOWSTOP/GUARDINGISYSTEMSILEC 18-APR2022

Impact Recovery Systems, Inc. - Proprietary - Page 12



SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis
5. Path to Closing the Static-Load Case — Both Configurations

Neither SS6Y-42 nor SS6Y-42-RB currently has an independent test that matches IBC §1607.11’s exact protocol (a static
6,000 Ibf load, applied at 18-27" height, held rather than impacted). Sections 3—4 give strong dynamic evidence on the
current design’s actual energy-absorbing components. The remaining question is purely structural: does the load path —
pipe, then anchors — hold at the code’s static load. We can check the pipe directly from published data.

5.1 Pipe — confirmed not the governing element

This is Schedule 40 steel pipe (6.625" OD x 0.280" wall), and its bending moment capacity is well above the code demand.
We checked this against published Schedule 40 section properties and standard structural pipe yield strength:

6" Sch. 40 Steel Pipe — Bending Capacity Check

6.625" OD x 0.280" wall - Z=8.50in’ - Fy = 35,000 psi (A53 Gr. B)

8.50 in? 297,392 162,000 1.8x
lb-in lb-in
Section Moment Demand Margin
Modulus (Z) at Yield (6,000 Ibf @ 27")

This is a conservative bound: it treats the pipe as a rigidly fixed, non-tilting cantilever. IRS's actual design tilts to absorb
the load well before this — consistent with every physical test to date showing zero-to-negligible pipe bending, never pipe failure.

Confirmed: even under the conservative bound of treating the pipe as a rigidly fixed, non-tilting cantilever, its yield
moment capacity (297,351 Ib-in) exceeds the demand from a 6,000 Ibf load at 27" (162,000 lb-in) by roughly 1.8x. In IRS’s
actual tilting design the pipe doesn’t carry this as cantilever bending at all — it rotates and the elastomer absorbs the
energy — which is why every physical test to date (2011, 2019, 2024) has reported zero-to-negligible pipe deformation and
never a pipe failure. The pipe is not, and has never been, the limiting element.

5.2 Anchors — the actual governing check

Every test on file — 4", 5", and this 6" line, going back to 2011 — fails (or would first show distress) at the concrete/anchor
interface, never the pipe. That makes the anchor-tension calculation the one that actually answers the IBC question. We
reconstructed the 2019 method from the SS5Y-42-SF report and verified it before trusting it: using that report’s own inputs
(upper arm 23.5", lower arm 8.5", 20° tilt, preload 3,300 Ibf), the method reproduces 18,888 Ibf against the report’s own
“Analytical: 18,893 lbs” and measured 19,300 Ibs — a match within rounding, and consistent with the report’s own stated
2% agreement. With that confirmed, we applied it to the 6" bollard using IRS’s CAD figures (pivot height 111 mm, lower arm
287 mm):
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SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis

Anchor Tension — Appendix-A Method, Applied to SS6Y-42 /| SS6Y-42-RB

M = F: x upper arm 6,000 x 22.63 135,780 lb-in
Fr=M / lower arm 135,780 /11.30" 12,017 lbf
F2 = Fr x cos(20°) 12.017 = 0.940 11,292 Ibf

Fbolt = F2 + preload

5?““ e 11,292 + 3,300 = 14,592 Ibf

SS6Y-42-RB

Nk anchos Bm e 11,292 + 4,752 = 16,044 Ibf
Far comparison — measured Fboll at same 8,000 1bf applled (2019 reports)

4" bolard (S53Y-42): 22,400 Ibr 5" boltard (555Y-42-5F): 19,300 1bf {concrete spall onsal =6, 500 Ibf applied)

Result: 14,592 Ibf (S56Y-42) and 15,295 Ibf (SS6Y-42-RB, using a confirmed 4,000 Ibf installation preload) against the code’s
6,000 Ibf applied load — both lower than the 5" bollard’s measured 19,300 Ibf, which is the expected direction: a larger
base and pivot geometry spreads the same overturning moment over a longer lever arm, producing less tension per anchor.
The 4" 5" 6" trend (22,400 - 19,300 - 14,592 Ibf) is now monotonic across all three sizes IRS has ever tested or
calculated.

Steel strength — closed: Hilti’s published steel capacity (@Nsa, ACI 318 Ch. 17.4.1) for the KWIK HUS KH screw anchor is
15,735 Ibf for the 5/8" size and 20,810 Ibf for the 3/4" size. Against the demands above: SS6Y-42 clears at 15,735/ 14,592 =
1.08x (8% margin); SS6Y-42-RB clears at 20,810 / 15,295 = 1.36x% (36% margin). Steel is not the tight check on either
configuration.

Concrete breakout — closed, with a stated modeling assumption: at 3,000 psi — a conservative floor for the concrete
strengths (3,000-5,000 psi) for typical project specifications use — a single, isolated 5/8" or 3/4" KH anchor does not clear
this demand on its own (single-anchor @Nb = 8,537 Ibf at hef = 99 mm — 171%/179% utilization against 14,592/15,295 Ibf).
But neither bollard relies on a single anchor: both use the 8-bolt pattern shown in Exhibit D/E, and IRS’s own 2020 Hilti
PROFIS Anchor run on this exact bolt pattern (180 mm/7.09" spacing, hef = 99 mm — verified bolt-for-bolt against the
current SS6Y-42 drawing, Exhibit H) gives the ACI 318 Ch. 17 group breakout factors directly: ANc/ANcO = 4.500, pec,N =
0.681, a combined 3.065x multiplier on a single anchor’s capacity. Applying that: Ncbg = 3.065 x 11,382 Ibf = 34,878 Ibf,
@Ncbg (¢ = 0.75) = 26,159 Ibf. Against that group capacity: SS6Y-42 at 14,592 Ibf is 56% utilized (79% margin); SS6Y-42-RB
at 15,295 Ibf is 58% utilized (71% margin, using SS6Y-42’s bolt-circle geometry as a proxy — RB’s actual 18.8" round base
has a larger circle, so this is almost certainly conservative, not measured).

With that, the pipe question is fully closed (Section 5.1), and the anchor question — steel and concrete breakout both —
closes at a conservative 3,000 psi with the 8-anchor group credit IRS’s own 2020 anchor calculation already establishes for
this bolt pattern.

Impact Recovery Systems, Inc. - Proprietary - Page 14



SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis

Exhibit G — SlowStop Bollards, Max Tilt Detail (Rev 2.0, 2017)

Max tilt angle by size class at 100 cm height. SS-T3Y-100 (Type 3 / 6" class): 20.0° — consistent with the 2019 IBC reports’
description of the 4"/5" bollards tilting to 20°. The pivot-point height and lower-arm dimensions used in Section 5.2 came from
IRS’s CAD model directly, not from this sheet.

SS-T1Y-100 SS-T2Y-100 S$S-T2.5Y-100 SS-T3Y-100
i CONFIDENTIAL & PROPRIETARY SIZE | PARTNO. OWG. REV
BoLLARD S The drawing on this print and the information therewith are property of SLOWSTOP BOLLARDS MAX TILT 2.0
= SlowStop Guarding Systems, LLC, and shall not be used or discussed in
l ﬂ“ An n I “ﬂ = whole or in part without the consent of SlowStop Guarding Systems, LLC. oA AT
4955 STOUT DR. - SAN ANTONIO, TX 78219 - (800) 736-5256 1/12 ‘ SLOWSTOP GUARDINGISYSTEMS,LLG 07-sEP-2017

Impact Recovery Systems, Inc. - Proprietary - Page 15



SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis

Exhibit H — Hilti PROFIS Anchor Report, IRS internal (May 20, 2020)

Specifier’s comment on the original run: “8000 kg at 9 kph into Type 3 SlowStop” (45° impact). Anchor type, embedment, and bolt-

circle spacing (KWIK HUS KH 5/8", hef = 99

mm, 180 mm/7.09" spacing) match the current SS6Y-42 drawing (Exhibit D) bolt-for-

bolt. The pipe profile modeled here (175 mm round HSS) does not exactly match the current 6.63" (168.3 mm) pipe — a ~4%
difference, immaterial to the anchor capacity check itself since it affects only how the applied load was derived upstream of this
model, not the fastening capacity. The applied load in this report (8,000 kg/9 kph/45°) is a different basis than this submittal’s
6,000 Ibf/27" static case; Section 5.2 uses this report’s group-geometry factors (ANc/ANcO, Yec,N), not its load magnitude, applied
instead to this submittal’s own calculated demand.

www.hiltl.us

=T

Profis Anchor 2.7.5

Company: Impact Recovery Systems Page: 1

Specifier: Ken Parrott Project: ‘SlowStop Type Bollard
Address: Sub-Project | Pos. No.: 45 Degree Impact
Phone | Fax: ] Drate: 52002020

E-Mail: kparrott@impactrecovery.com

Specifier's comments: 8000 kg at &

kph into Type 3 SlowStop

1 Input data

Anchor type and diameter:
Effective embedment depth:
haterial:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plate:
Profile:

Base material.
Reinforcement:

Seismic loads (cat. C, D, E, or F)

Geometry [mm] & Loading [kN, Nm]

KWK HUS (1) 85 9 FSURERE R C—

e = 88 mm, hpom = 127 mm
Carbon Steel

Technical data

121172010 | -

Design method ACI 318 I AC183Strength Design data from Hilti KWIK HUS Product Technical Guide
Supplement

ey, = 0 mm (no stand-off); t = 16 mm

Iy x| %t =426 mm x 426 mm x 16 mm,; (Recommended plate thickness: not calculated
Round HSS, Steel pipe [AISC); (LxW x T) = 175 mm x 175 mm x 8 mm

uncracked concrete, |, f. = 4641 psi; h = 250 mm

tension: condition A, shear: condition A; no supy ital splitti inf t present
edge reinforcement: > No. 4 bar

no

inpul data and be chacke

d far with the exislig it d Tar ilil
PROFIS Anchor { ¢ | 2003-2009 Hilli AG, FL-3454 Schaan  Hilti i a regisbered Trademark of Hilli AG, Schaan
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SlowStop

® 6" Bollard — IBC §1607.11 Compliance Basis

LT

www. hilti.us Profis Anchor 2.7.5
Company: Impact Recovery Systems Page: 2
Specifier: Ken Parrott Project: SlowStop Type Bollard
Address: Sub-Project | Pos. No.. 45 Degree Impact
Phone | Fax: | Diate: 5/20/2020
E-Mail: kparrotti@impactrecovery.com
2 Load case/Resulting anchor forces - ¥
._,.'E 'y
Load case: Design loads
Anchor reactions [kN]
Tensicn force: (+Tension, -Compression)
Anchar Tension force Shear force Shear force x Shear force y
k] 24 52T 7784 3.650 BETS
2 16 866 7.784 3.650 B8BTS ":.?4
3 B.E12 7.784 3650 B.BTS
4 16.866 7.784 3.650 B6.875
8 0.757 7.784 3.650 B6.875 O
i} 8812 7784 3650 B6.875 Tension
7 0.757 7.784 3.650 B6.875
8 0.000 7.784 3650 B6.875 = ~ =
=1 -2 -3
max. concrete compressive strain: 030 [¥ea]
max. concrete compressive stress: 8.89 [N/mm?]
resulting tension force in (xfy)=(-85/-85): T7.791 [kN]
resulting compression force in (afy)}=(156/156). 77.791 [kN]
3 Tension load
Load N, [kN] Capacity g N, [kN]  Utilization g, = N.Jjg N, Status
Steel Strength” 248827 65.993 36 0K
Pullout Strength® NIA A MAA NIA
Conecrete Breakout Strength** 77791 97.803 80 Ok

* anchor having the highest leading “"anchor group (anchors in tension)

3.1 Steel Strength

M., =Value refer to Technical Library
h M2 Ny, ACI 318-08 Eq. (D-1)
Variables
Acan [mm] Fum [Nfmm?]
3 62177

Calculations

N, [kN]
Results

Moy [kN] B stael § Moy [kN] M, [kN]

107 691 0650 69999 24 577

Inpul dasta and resulls must be chacked for agreermenl with the existing condition s and Tor plausiility!
PRICFIS Anchor { & ) 2003-2009 Hilli AG, FL-9454 Schaan Hilli i a registered Trademark of Hilli AG, Schas

Impact Recovery Systems, Inc. -
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SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis

LT

wiww. hilti.us Profis Anchor 2.7.5
Company: Impact Recovery Systems Pagea: 3

Specifier: Ken Parmrott Project: SlowStop Type Bollard
Address: Sub-Project | Pos. No.! 45 Degree Impact

Phone | Fax: | Cate: SR2002020

E-Mail: kparroti@@impactrecovery.com

3.2 Concrete Breakout Strength

A
NCES— = E::cu-) Woorl ¥ capl W ch W oM My ACI 318-08 Eq. (D-5)
b Ny 2 Ny ACI 318-08 Eq. {D-1)
By see ACI 31808, Part D.5.2.1, Fig. RD.5.2.1(b)
By =0h% ACI 318-08 Eq. (D-6)
i
Wesn = (Hza'm)sm ACI 318-08 Eq. (D-8)
T her
Wean =07 +03 (1’:-“5"%)5 1.0 ACI 318-08 Eq. (D-11)
Cammin 1.5h,
—_— =hm)((;—:“ —c“)s.m ACI 318-08 Eq. (D-13)
N, =k a VEhY ACH318-08 Eq. {D-7)
Variables
by [rim] €cyu (M) 2.2y [mm] Camin [Mm] Woaop
L) ED [5iz] = T.000
Cay [mm] Ko i T, [psi]
148 7 | T
Calculations
By [mmz't [T immu] Wt K W oaczM W ed b W e My [kN]
30335 H74T7 TEaT T6RT 1,000 1000 B25H
Results
Mooy [kN] & conorote d Moy [KN] Ny [kN]
TAD 525 U750 O7 503 77790

Inpul data and resulls st be checkad for agrasant wilh the axisling coaditions and Tor plausiilityt
PROFIS Ancher { ¢ ) 20032009 Hilli A, FL-3454 Schaan  Hilli & a regislered Trademark of Hilli AG, Schaan
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SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis

BILT

www._hilti.us Profis Anchor 2.7.5
Company: Impact Recovery Systems Pagea: 4
Specifier: Ken Parroft Project: SlowStop Type Boilard
Address: Sub-Project | Pos. No.: 45 Degree Impact
Phone | Fax: | Date: 5/2002020
E-Mail: kparrottRimpactrecovery com
4 Shear load
Load V,, [kN] Capacity § v, [kN]  Utilization g, =V ./§ V,, Status
Steel Sirength” 7154 20.548 26 [8]74
Steel failure {with levar arm)* A A MN/A MiA
Pryout Strength** 62.272 428.400 15 Ok
Concrete edge failure in direction = Ml M N/ N
* anchor having the highest loading “*anchor group [relevant anchors)
4.1 Steel Strength
Weg =Value refer to Technical Library
B Vo 2 Vg ACI 318-08 Eq. (D-2)
Variables
Aayy [mm?] T [MIMM?]
173 BZT.TT
Calculations
W [KN]
Results
Ve [KN] h stel & Vaa [KN] Vua [kN]
40373 0600 20848 7784
4.2 Pryout Strength
W, = i N ACI 318-08 Eq. (D-31
g Forg ) Woet Wedh Wan ¥ ook Mo i q. (D-31)
b Vi 2 Vs ACI 318-08 Eq. (D-2)
Ay see ACI31B-08, Part 0.5.2.1, Fig. RDLE.2.1(b)
Bua =89h% ACI 318-08 Eq. (D-8)
1
W oo 2(,I *E*e,;)SLU AC)318-08 Eqg. (D-9)
3 hw
c
=0.7 0.3( CLEL ) s1.0 ACI 318-08 Eq. (D-11
W oo ¥ T5hy, q. | )
s MM(M. 1'5h'?')ﬁ 1.0 ACI 318-08 Eq. (D-13)
Caw G
N, =k.x YRRy ACI 318-08 Eq. (D-T)
Variables
Kep Figy [mim] &gy frim] €2 [Mim] S min [MM]
Z og [1] 1] £
W Cac [Mm] ke s . [psi]
T.000 48 b f] ELES]
Calculations
Ay [mmzf Aoy [mm:] W oot M W opek N Woad b W oep ke My, [kM]
425735 B4T1Z T.000 1.000 T.000 T1.000 B2.534
Results
Vg [KN]  cancrete § Vopg [KN] Wy [KN]
e05.142 0.700 426.400 EZZTZ

Inpul data and resulls must be chacked for agresmanl wilth the existing conditions and for plausioilily!
PROFIS Anchor { ¢ ) 2005-2009 Hilli AG, FL-3454 Schaan  Hilli & a registared Trademark of Hilli AG, Schaas
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SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis

LT

www. hilti_us Profis Anchor 2.7.5
Company: Impact Recovery Systems Page: 5

Specifier: Ken Parmmott Project: SlowStop Type Bollard
Address: Sub-Project | Pos. No.: 45 Degree Impact

Phone | Fax: | Data: S/20/2020

E-Mail: kparroti@impactrecovery .com

5 Combined tension and shear loads

" ” c Utilization iy [%] Status
0.795 U260 55 o L

By = B+ P <= 1

6 Warnings

The anchor design methods in PROFIS Anchor require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA TRO29, etc.). This
means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed (o be
sufficiently stiff, in order not to be deformed when subjected to the design boading. PROFIS Anchor calculates the minimum required anchor plate
thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the rigid base plate assumption
is valid is not carried out by PROFIS Anchor. Input data and results must be checked for agreement with the existing conditions and for
plausibility!

Condition A applies when supplementary reinforcement is used. The & factor is increased for non-steel Design Strengths except Pullout Strength

and Pryout strength. Condition B applies when supplementary reinforcemeant is not used and for Pullout Strength and Pryout Strength. Refer to
your local standard.

Refer to the manufacturer's product literature for cleaning and installation instructions.

Checking the transfer of loads into the base material and the shear resistance are required in accordance with ACI 318 or the relevant standard!

Fastening meets the design criteria!

Inpul data and resulls must be checked for agreemanl with the exisling conditions and for plausiilily!
PROFIS Anchor { & ) 2005-2008 Hilli A, FL-3484 Schaan  Hlli & a regislered Trademark of Hilli AG, Schae
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SlowStop® 6" Bollard — IBC §1607.11 Compliance Basis

6. Conclusion and Recommended Path

The SlowStop® 6" Rebounding Bollard has one confirmed, independent, high-energy dynamic test on the current SS6Y-42
configuration (TASS International, 2024) and one older dynamic test on its confirmed predecessor product (TUV Rheinland
TNO / TTAI, 2011, SOFTSTOP® — the IP IRS acquired and rebranded SlowStop®). The two components that govern this
design’s performance — base casting and elastomer — are dimensionally unchanged from the 2011 unit; the pipe-diameter
difference is a US/EU standard-size artifact, not a design change. The pipe’s own bending capacity is confirmed well in
excess of the code demand by direct calculation (Section 5.1). The anchor check — the one that actually governs this design
— is now complete for both configurations at a conservative 3,000 psi (Section 5.2): steel clears with 8%/36% margin, and
concrete breakout clears with 79%/71% margin once the 8-anchor group credit IRS’s own 2020 anchor calculation
establishes for this exact bolt pattern is applied, verified against the 2019 reports’ own tilting-arm method before being
trusted on the 6" case.

Exhibit List

Exhibit A — CoC-SS6, Impact Recovery Systems (April 7, 2020)
e Exhibit B — TASS International Test Report F24390704 (October 2024) [to be attached]

e Exhibit C — TUV Rheinland TNO / TTAI Report 11.TR.023/1JB (2011) — key pages reproduced above; full report on
file

e Exhibit D — SS6Y-42 Detail Drawing, Rev 1.1

e Exhibit E — SS6Y-42-RB Detail Drawing, Rev 1.0

e Exhibit F — Type 3 Elastomer, Gen 3 (R-SS-T3-ELASTOMER-G3, 2022)
e Exhibit G — SlowStop Bollards, Max Tilt Detail, Rev 2.0 (2017)

e Exhibit H — Hilti PROFIS Anchor Report, IRS internal (May 20, 2020)
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