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RFX aluminum guard rail system utilizes aluminum extrusions with wire rope (stainless steel cable) and glass
infill to construct building guards and rails for decks, balconies, stairs, fences and similar locations. The system
is intended for interior and exterior weather exposed applications and is suitable for use in most natural
environments. This system may be used for residential, commercial and industrial applications. It is an
engineered system designed for the following criteria:

RFX Rail System Stainless Steel Cable:

The design loading conditions are: (Railing is designed for max speed of 160mph)
On Top Rail:

Concentrated load = 200 Ibs any direction, any location

Uniform load = 50 plf, any perpendicular to rail
For installations compliant with the IRC only the 200# top rail load is applicable.
On In-fill Panels:

Concentrated load = 50# on one sf.

Distributed load = 25 psf on area of in-fill, including spaces

Wind load will not control and doesn’t impact design.

Refer to IBC Section 1607.7.1 for loading.

Minimum Required Wood Type:
Wood Shall be Douglas-Fir or Better

Anchor Material Specifications:
DIN EN ISO 4042 (For Epoxy Anchors)
Stainless Steel (For Lag Screws)

Railing Post Material Specifications:
Post Shall be Aluminum 6063 — T5 and shall conform to Aluminum Design Manual.
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RFX Rail System Glass In-fill Panels:

The design loading conditions are: (Railing is designed for max speed of 110mph)
On Top Rail:

Concentrated load = 200 Ibs any direction, any location

Uniform load = 50 plf, any perpendicular to rail
For installations compliant with the IRC only the 200# top rail load is applicable.
On In-fill Panels:

Concentrated load = 50# on one sf.

Distributed load = 25 psf on area of in-fill, including spaces

Wind load will apply in glass in-fill system.

Refer to IBC Section 1607.7.1 for loading.

Minimum Required Wood Type:
Wood Shall be Douglas-Fir or Better

Anchor Material Specifications:
DIN EN ISO 4042 (For Epoxy Anchors)
Stainless Steel (For Lag Screws)

Railing Post Material Specifications:
Railing Post Shall be Aluminum 6063 — T5 and shall conform to Aluminum Design Manual.

The RFX system will meet all applicable requirements of the 2006, 2009, 2012, 2015 and 2018 International
Building Codes and International Residential Codes, CBC 2019 and state building codes based on these
versions of the IBC, and 2005 and 2010 Aluminum Design Manuals. Wood components and anchorage to wood
are designed in accordance with the 2018 National Design Specification for Wood Construction.
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Typical Installations:

Surface mounted with base plates:
Residential Applications:
Rail Height 36 or 42 above finish floor.

Steel Cable: Standard Post spacing 5’ on center maximum all mounting methods (one, or two-story house only)
except as noted below.

Glass In-fill Panels: Standard Post spacing 4’ on center maximum all mounting methods (one, or two-story
house only) except as noted below.

All top rails

Commercial and Industrial Applications:

Rail Height 42” above finish floor.

Steel Cable: Standard Post spacing 5’ on center maximum with stiffener for all posts.

Glass In-fill Panels: Standard Post spacing 4’ on center maximum with stiffener for all posts.

All top rails

Core pocket /embedded posts:
Residential Applications:
Rail Height 36” or 42” above finish floor.

Steel Cable: Standard Post spacing 5’ on center maximum all mounting methods (one, or two-story house only)
except as noted below.

Glass In-fill Panels: Standard Post spacing 4’ on center maximum all mounting methods (one, or two-story
house only) except as noted below.

Commercial and Industrial Applications:
Rail Height 42” above finish floor.
Steel Cable: Standard Post spacing 5’ on center maximum with stiffener for all posts.

Glass In-fill Panels: Standard Post spacing 4’ on center maximum with stiffener for all posts.

Note:

1. Post spacing RFX239P is 4’ on center maximum without using stiffener for posts.
2. PFX1000P post may be used for 6 & 8’ panels with vertical cables and bottom rail support.
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COVER COVER
S1.0 RFX 200 / RFX300 / RFX400 W/GLASS INFILL — SURFACE MOUNTED
S2.0 RFX 200 / RFX300 / RFX400 W/GLASS INFIL — OFFSET FASICA MOUNTED
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RFX200 / RFX300 / RFX400 ALUMINUM RAIL WITH GLASS = |
5 INFILL SYSTEM Lo
IS
I TEM PART NUMBER N L J
z © RFX200 /RFX300 /RFX400 TOP RAIL H? ]
/ @ INFILL FOR RFX200/RFX300 FOR GLASS AND PICKETS USES \mgmjﬁj
RFXUGSK AND RFXLGSK (UPPER AND LOWER GASKETS)
R REX238P WITH RFXPS (STIFFINER)
® ZATv RS SIRTACE MOPHTED o5 HOLE MUST BE IN _LINE WITH STIFFINER
@ RFXBR—BOTTOM RAIL
@ TEMPERED SAFETY GLASS INFILL 0.25” MIN. THICKNESS G PE_POST EXTRUSION PROFILE
36" OR ® RFXEC200/RFXEC300 OR RFXEC200EXP,/ RFXEC300EXP END Scale: 1'-0":1'-0"
49" CAP USED WITH SCREWS RFX200 TOP RAIL RFX300 TOP RAIL
NOTES: /
1. DESIGN CAPACITY OF EXISTING STRUCTURE THAT SUPPORTS THE RAILING IS
NOT IN ZENITH SCOPE OF WORK.
3 75 @ 2. RAILING IS DESIGNED FOR MAX SPEED OF 110MPH.
(MAX 3. GLASS IN—FILL IS NOT IN ZENITH SCOPE OF WORK.
l \ 4. POST SPACING OF 5 0.C REQUIRES RFX238P (POST) WITH RFXPS (STIFFENER). E M j [@
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e — V)
[ RFXGPF GLASS — LL LLJ
L PICKET FILLER 1 U Z —
- RFXUGSK UPPER — | ) |<_E
GLASS GASKET
1 RFX 200 / RFX300 ALUMINUM RAIL W/GLASS INFILL SURFACE \ / p) 8/
TS, RFX238P <
Scale: 1" : 1'-0 O
RAILFX POST — Al W
. = TOP RAIL PROFILES GLASS INFILL Q Ll |
A Scale: 1'-0":1'-0" ; — W)
2 = o 35|
Wz %’X10” HEX HEAD LAG SCREW w/ | 85" 0.375" ) ;r NJ W)
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_ AN
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™ Z
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ADDITIONAL BLKG. MAY %" HOLES FOR % 0.65" DIAMETER %" ANCHORS, TYP. o O
BE NEEDED TO MEET ATTACHMENT TYP. HOLE FOR WIRING . o L
MIN. EMBED. SECTION L—L NOTE: 15%2 HOLES FOR AN |<_E
PN : e SCREWS. TYP. ¢
A SURFACE MOUNT POST WITH BASE PLATE IN WOOD" _ - ~ SROVIDE HIT_HY 200 V3 + HIT—Z 3% ANCHOR W/ MIN. 3% N =
Y Y Scale: 4:1-0 RFX238P WITH RFXPS (STIFFENER) EMBEDMENT IN 6” OR THICKER CONCRETE SLAB WITH AT LEAST Y
L \ 5” ANCHOR TO CONCRETE EDGE DISTANCE.
E ALTERNATE 1/2x5x5 BASE PLATE
Scale: 5":1'-0"
%, HOLES FOR
%" SCREWS. TYP.
. = PN 0.63" DIA. THRU\ y 7%s” HOLES FOR
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% CONCRETE ANCHOR BOLT RFXBP5X5 . S =
2.75” MIN. EMBED. A @M 65 -
RFX238P 5” — RFXPCAP E;‘ TS % ©
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T o DETAIL J SLOTTED HOLES IN THE LONGITUDINAL PROVIDE HIT—HY 200 V3 + HIT—Z %’ANCHOR W/ MIN. 3% 190417
DIRECTION TO ACCOMODATE THE ATTACHMENT EFMBEDMENT IN 6” OR THICKER CONCRETE SLAB WITH AT LEAST
OF SLOPED BASE PLATE AND VERTICAL POST 5” ANCHOR TO CONCRETE EDGE DISTANCE.
SECTION M—=M AT INTERMEDIATE POSTS ONLY AND NOT AT S1 O
THE END OF THE STAIR RAILS. .
=) SURFACE MOUNT POST WITH BASE PLATE IN CONCRETE @ RFXBPSXS DETAILS [ME STAR 5} _ALTERNATE 1/2x3x5 BASE PLATE
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' 2.376"
/ @ INFILL FOR RFX200/RFX300 FOR GLASS AND PICKETS USES 2 142”
RFXUGSK AND RFXLGSK (UPPER AND LOWER GASKETS) : | -
| m
_ —— N
3 RFXBR—BOTTOM RAIL /W Ve =
@ TEMPERED SAFETY GLASS INFILL 0.25" MIN. THICKNESS Irlb i 1
@ RFXRCB—RAIL CONNECTING BLOCK 2LO 2 r l T
2 '\ m
36”7 OR ; NS
’ @ RFXFMINT — 17 OFFSET FASCIA MOUNT BRACKET 1 .
42 ~N| T |
@ RFXEC200/RFXEC300 OR RFXEC200EXP/ RFXEC300EXP END L J
CAP USED WITH SCREWS ( i i |
NOTES: < A L0 5/
1. DESIGN CAPACITY CHECK OF EXISTING STRUCTURE THAT SUPPORTS THE RFX238P V\/|T|—| ‘RFXPS (STH-_F”\]ER)
A./5 RAILING IS NOT IN ZENITH SCOPE OF WORK. HOLE MUST BE IN LINE WITH STIFFINER
(MAX. 2. RAILING IS DESIGNED FOR MAX SPEED OF 110MPH.
l \ \ 3. GLASS IN—FILL & TOP RAIL DESIGN IS NOT IN ZENITH SCOPE OF WORK.
-
1 RFX 200 / RFX300 / RXF400 ALUMINUM RAIL W/GLASS INFILL OFFSET FASCIA MOUNT . PE-POST EXTRUSION PROFILE T (ufJ)
Scale: 1 : 10" scale: 1-0":1-0" | = —
REXFBDOC 1”7 STANDOFF FASCIA RFXFBS1C 1° STANDOFF FASCIA REXFBST 1” STANDOFF FASCIA MOUNT REXFBSOC 1”7 STANDOFF FASCIA MOUNT 7)) —
MOUNT OUTSIDE CORNER DOULBE MOUNT INSIDE CORNER POST INTERMEDIATE POST BRACKET OUTSIDE CORNER POST BRACKET 7)) 0p)
POST BRACKET (GLASS FILL) BRACKET <H-| o
5 47 = Z| n
494" (1" PIN MAY BE USED FOR 0.75". 2.78 FoéXH%/vOQ%Z—w Q ) |
OPTIONAL HINGED CORNER T "4 X 1SS 4X 3025 FOR ; O N
BRACKET ASSEMBLY) “ \ z N | HEX WASHER® HW—14—1 #14 X S LLl
0.25‘ T < ) . 1”7 SS HEX o =
2| © | 00 B WASHER SELF o <C
e v - o d DRILLING SCREW <O —
0.75” o \ 75" ) | 272X O = >< CD (/)
75T 2 JE % 75 ~ L 7 -
> | . 6" ¥ | O
0.75" < 4X 80.25 FOR HW—14—1 4x 07/16 S 8 o =
&x 20.25 FOR % #14 X 17 SS HEX WASHER FOR 3/8 o —_
HW=14-1 #14 X 1 i SELF DRILLING SCREW 17 ATTACHMENTS ) ) o Ww LLl
SS HEX WASHER YR 1 4 D]l N
SELF DRILLING *SCREW | g I IFs > LL —
o Hi ] {
b S ¢ L. LL ;
,EB : b y < 4” m O
3] 4 (@ TYP ~— Z
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| 4 2 ~N |_
) 769 I 7 ,]n (@) <
4X 97/16" 4X $7/16” TTYP, < Z
FOR 3/8 l_—OR 3/8” 2, » 3, :@([ :DCQ: m
ATTACHMENTS 4X ¢ 7 FOR 78 — Y
ATTACHMENTS ATTACHMENTS
@ 1" OFFSET FASCIA MOUNT BRACKET - POST ATTACHMENT OPTIONS AND DETAILS
Scale: 5":1'-0"
/RFX238P WITH RFXPS e
/RFXZBBP WITH RFXPS RFXFBST
, ] 4X HIT—HY 200 V3 + HIT—Z
v ﬁ H , RFXFBST z /% CONCRETE ANCHOR BOLT
=r /\ “2 2 %" MIN. EMBED. RFX300 TOP RAIL
. ™
== 4X HEX—=3/8—LAG—10.00—SS Eg/ /RFXZOO TOP RAIL
3/8 X 10" HEX HEAD LAG )
B SCREW w/MIN. 5" OF M M AX REXPCAP
+ WOOD THREAD LENGTH ‘ ]
. CONCRETE | - RFXGPF GLASS | DATE: 09.22.2022
—4x RFEXPCAP P d PICKET FILLER ia % SCALE: AS SHOWN
=
SN o ) E:/ | RFXUGSK UPPER— | DESIGN BY: HM
oL AN : \/ ) | Q GLASS GASKET DRAWN BY- SSK
O N s = REVIEWED BY:SP
; AT : e ou-3/s-20 5 55 cup wases \ S 190417
: RFX238P RAILFX POST

SECTION L—L
SECTION M—M 820

@ REXMINT MOUNTING IN WOOD @ REXMINT MOUNTING IN CONCRETE @ TOP RAIL PROFILES GLASS INFILL
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RFX200 / RFX300 / RFX400 ALUMINUM RAIL WITH GLASS
INFILL SYSTEM
I TEM PART NUMBER
@ RFX200/RFX300/RFX400 TOP RAIL
INFILL FOR RFX200/RFX300 FOR GLASS AND PICKETS USES
36” OR @ RFXUGSK AND RFXLGSK (UPPER AND LOWER GASKETS)
42” @ RFXBR—BOTTOM RAIL
@ DIRECT TO FLUSH FASCIA MOUNTED POST
@ RFXEC200/RFXEC300 OR RFXEC200EXP/ RFXEC300EXP END
3 75 CAP USED WITH SCREWS
(MAX' NOTES:
l \ \ 1. DESIGN CAPACITY CHECK OF EXISTING STRUCTURE THAT SUPPORTS THE RAILING IS
NOT IN ZENITH SCOPE OF WORK.
2. RAILING IS DESIGNED FOR MAX SPEED OF 110MPH. _I
i 3. GLASS IN—FILL & TOP RAIL DESIGN IS NOT IN ZENITH SCOPE OF WORK. _I
‘ 4. FLUSH FASCIA MOUNTED CONNECTION IS NOT RECOMMENDED TO WOODEN MEMBERS E m
Z '-Il_J
1 RFX 200 / RFX300 ALUMINUM RAIL W/GLASS INFILL FLUSH FASCIA MOUNT ) <
Scale: 1" : 1'-0" (D |_
Vg
2X RFXPS  TOP OF DECK D evosEe Wi i a -
= — LN
Cf (f REXPS 2X®7 /16" Q |
=) s (REQUIRED) FOR 3/8” TOP OF DECK — = % N
== o DETAIL H '
Eh= - ATTACHMENTS / T ‘ “ O L
PLAN —1= | s - s o
J | (Y = — —
M= 2 5 i O ﬂ- )
RFXPCAP o ,, > <L
PLASTIC CAP 0 “ - — | 2
2X HEX—3/8—LAG—10.00—SS < AR ILO| A
| 3/8” X 10" HEX HEAD LAG S8 XY O
; 3/ T SCREW w,/ MIN. 5” OF THREAD - ail = <
L CW—%—ZP % ol Z , 0Z , —<{| —
SS CUP WASHER i \I_ENGTH FOR POST 42" MAX. HEIGHT DS = 9 o] w
ADDITIONAL BLKG. MAY BE NEEDED i —
DETAIL H SECTION G—G TO MEET MIN. EMBED. \\M——fuﬁ/ 8 A 9
1.5” N
MIN REX238P WITH REXPS (STIFFINER) X ;
HMBER FRAME SHOULD BE DOUGLASZFIR HOLE MUST BE IN LINE WITH STIFFINER L2 =
OR BETTER (MIN S.G = 0.5) ELEVATION VIEW Yy - o
LL
~— —
A FLUSH MOUNT FASCIA ATTACHMENT TO WOOQOD o —
>cale: 4L1-0° D PE-POST EXTRUSION PROFILE o <ZE
TOP OF DECK s Scale: 1'-0":1'-0" N
RFX238P WITH )¢
2X RFXPS RFXPS . LL
REQUIRED PE 2%"'x2% RFX200 TOP RAIL RFX300 TOP RAIL
(REQUIRED) Y
! ! ALUMINUM POST ya
A i . TOP OF DECK
nZ "2 DETAIL K 2X87,/16°
- 7 FOR 3/8"
ATTACHMENTS y
PLAN ‘ ==
2 é? | | ﬁéj p f \ ]
@)
3 S L 3
) RFXPCAP |~ RFXGPF GLASS — J
/ PLASTIC CAP T % LT LY 900 V3 4 | .y L PICKET FILLER 1l L _
A Z 3 n[Z DATE: 09.22.2022
| = HIT—Z 78 CONCRETE == -~ RFXUGSK UPPER | SCALE:
\ 3 307 ANCHOR BOLT 3 GLASS GASKET - A3 SHOWN
) gé\/—C{?;ZVF\)/AéHER MIN. EMBED. DESIGN BY. AM
T 5" MIN. RFX238P DRAWN BY: SSK
DETAIL K SECTION J—J CONCRETE RAILFX POST REVIEWED BY:SP
ELEVATION VIEW 190417
B FLUSH MOUNT FASCIA ATTACHMENT TO CONCRETE
T O)__TOP RAIL PROFILES GLASS INFILL S3.0
Scale: 1'-0":1'-0"
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48”7 MAX. BETWEEN POSTS

INFILL SYSTEM

/ RFX200 / RFX300 / RFX400 ALUMINUM RAIL WITH GLASS

ITEM PART NUMBER Hemal Meod:

22" SEP., 2022

RFX200/RFX300/RFX400 TOP RAIL

INFILL FOR RFX200/RFX300 FOR GLASS AND PICKETS USES

36” OR RFXUGSK AND RFXLGSK (UPPER AND LOWER GASKETS)

42"

RFXBR—BOTTOM RAIL

TEMPERED SAFETY GLASS INFILL 0.25" MIN. THICKNESS

POST WITH CORE MOUNTED IN CONCRETE

3.75
(MAX.

l Al \ NOT

1. DESIGN CAPACITY CHECK OF EXISTING STRUCTURE THAT SUPPORTS THE
@ [ RAILING IS NOT IN ZENITH SCOPE OF WORK.

2. RAILING IS DESIGNED FOR MAX SPEED OF 110MPH.

RFXEC200/RFXEC300 OR RFXEC200EXP/ RFXEC300EXP END
CAP USED WITH SCREWS

s @ @O O |

3. GLASS IN—FILL & TOP RAIL DESIGN IS NOT IN ZENITH SCOPE OF WORK.

@ RFX 200 / RFEX300 ALUMINUM RAIL W/GLASS INFILL POST CORE MOUNT

:
!

Scale: 1" : 1'-0"
—
Z
2.376” 8
N - .
RFX238P / ,
RFX238P WITH RFXPS\~ 2.142 ‘ i S
O

1 W—U_d\ = LL
= = = Y
ANl Q

C\] —
: —
O
al

RFX 200 / RFX300 / RFX400 W/GLASS INFILL
NATIONWIDE INDUSTRIES - 50 STATES

REX238P WITH RFXPS (STIFFINER)
HOLE MUST BE IN LINE WITH STIFFINER
@ PE-POST EXTRUSION PROFILE
Scale: 1'-0":1'-0"
10000 PSI
NON—SHRINK GROUT RFX200 TOP RAIL REFX300 TOP RAIL
/
’ ==l | T
{ )
S — < 9{{7 — ),
— RFXGPF GLASS —]
PICKET FILLER
| DATE: 09.22.2022
— RFXUGSK UPPER —+ SCALE: AS SHOWN
“\GLASS GASKET/' DESIGN BY: HM
83)5" X 5" MIN REX238P DRAWN BY: SSK
DEEP CORE HOLE RAILFX POST REVIEWED BY:SP
N - SECTION N—N 190417
RFEX238P POST MOUNT DIRECT IN CONCRETE 84 O
A DETAIL A - POST CORE MOUNTING ATTACHMENT DETAIL TOP RAIL PROFILES GLASS INFILL '
Scale: 6":1'-0" C Scale: 1'-0":1'-0" PAGE 05 of 14
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RFX200, RFX300 , OR RFXEC200 /RFXEC300 .
RFX238FF FLAT RFX400 TOP RAIL 50" MAX. BETWEEN POSTS 1/8” OR 3/16" SS OR RFXEC200EXP / 2.576
FILLERINFILL 1X19 CABLE INFILL RFXEC300EXP END CAP 2.142” | “ ZENITH ENGINEERS, INC
USED WITH SCREWS : 22320 Foothill Blvd,
< 7 Q Suite 600 Ha;/)v(\)/arld, CX 94541
/ TNy ¥ J {0 . www.zenithenginers.com
n S ‘ S
ﬂ 1PNl
| » © 5 ®
ﬂ : kL] -
36" OR| | | | " A 0 \\JU\_JJS/
42"
n ‘ ‘ ‘ REX238P RFX REX238P WITH RFXPS (STIFFINER)
STANDARD POST X—=SEC HOLE MUST BE IN LINE WITH STIFFINER
u ‘ ‘ ‘ G PE-POST EXTRUSION PROFILE
] | | | Scale: 1'-0":1'-0"
‘ | - 3.75 RFX200 TOP RAIL RFX300 TOP RAIL
| ‘ , ‘ | MAX. ya
Al ml [ / S AL A )
N -
RFXPF PICKET Sy 20 LL
- er  RFXBR — BOTTOM =
RAIL OPTIONAL MOUNTED POST y 5 ) ( — ) =
@ % it ),
1 RFEX 200 / RFX300 ALUMINUM RAIL W/STAINLESS STEEL CABLE INFILL SURFACE MOUNT N —~ L_IlJ :ﬁ
Scale: 1-1/2" : 1'-0" // \\ [ RFXGPF GLASS m —
L PICKET FILLER | | <
NOTES: < =
- RFXUGSK UPPER —| @)
1. DESIGN CAPACITY CHECK OF EXISTING STRUCTURE THAT SUPPORTS THE RAILING IS GLASS GASKET V)
" " NOT IN ZENITH SCOPE OF WORK. \RFX238P/ — -
t 4 RAILFX POST LL| LN
2. RAILING IS DESIGNED FOR MAX SPEED OF 110MPH. LIJ D I
TOP RAIL PROFILES GLASS INFILL — LLI
HEX—B/B—LAG—10.00—SS 5. CABLE IN—FILL & TOP RAIL DESIGN IS NOT IN ZENITH SCOPE OF WORK. F ccalo: 10" 10" (D I_ tI/J)
cale: 1-U'1-
frolp= 7% X10" HEX HEAD LAG SCREW w/ 4. POST SPACING OF 5 0.C REQUIRES RFS238P (POST) WITH RFXPS (STIFFENER). Z —
o= MIN. 5” OF THREAD LENGTH. e o NS &
PLAN -2 0.64” TYP 3.72" . N O c|7)
MIN RFXPCAP | | | 4 LL]
e m[ N PLASTIC CAP | 85" 0.375" 1.850" TYP. s = 8
e | _%-7P W ar ~ < 1
) 0 CW—7%—ZP 7 _ > % S =
: \ 7SS CUP WASHER > o) 5 ~ “ <O| —
h - s ™ =<{| w
<[ ® & | . E S n| a
- ‘™~ ~ N 69 M 0
0 Q N X N ~— m —
I DETAIL H » - ;
ADDITIONAL BLKG. MAY & @ ~ D)
BE NEEDED TO MEET : O @D N o =
MIN. EMBED. SECTION L—L & ©) i P L S9P O
o %s' HOLES FOR %" ANCHORS, TYP. ~
SURFACE MOUNT POST WITH BASE PLATE IN WOQOD . - NOTE: 0.63" DIAMETER ", , 2 —
A - /6" HOLES FOR % HOLE FOR WIRING %5," HOLES FOR %g SCREWS. TYp. [ X
Scale: 4":1'-0 ATTACHMENT TYP . . LL <
M M ' PROVIDE HIT—HY 200 V3 + HIT—Z 3%”ANCHOR W/ MIN. 3%
{ } P EMBEDMENT IN 6” OR THICKER CONCRETE SLAB WITH AT LEAST Y =
A ne 5” ANCHOR TO CONCRETE EDGE DISTANCE. —
RFXX238P / ALTERNATE 1/2x5x5 BASE PLATE O
/RFX238P WITH RFXPS (STIFFINER) E [2X5X5 BAS P -
. %,” HOLES FOR %g" SCREWS. TYP. N
| Z
0= HIT—HY 200 V3 + HIT-Z 0.65 DIA. THRU\ 5 50" e’ HOLES FOR 3%” ANCHORS, TYP. E
% CONCRETE ANCHOR BOLT '
2.75” MIN. EMBED. AN - Y
o gé\ ™
z RFXPCAP P : {8 0
RFX238P 5 — 0 0 ©
JIN S PLASTIC CAP ; - s N ©
RFXBP5X5 _ ' W3 7P 3 RFXBP5X5 SERN =
L T DETAIL J / SS CUP WASHER " 5 © o 01>
* A - 4X FLH—5/16—18X2.00 TORX . J ©
7 H * T o // 7 5/16—18 X 2.00” TORX TYPE F TYPE 1.85" oIS
o L 2 * 5 410 SS THREAD CUTTING SCREW ) ) DATE: 09.22.2022
o . ]S N (MIN. TENSILE STRENGTH OF 115 KSI) 0.64° TYP. 3.75 SCALE: AS SHOWN
DETAIL J s L 1. FOR BASE PLATES IN DETAILS C & D, IT I DRAWN BY: SSK
‘:%3/2 S STRUCTURALLY ACCEPTABLE TO PROVIDE PROVIDE HIT—HY 200 V3 + HIT-Z % ANCHOR W/ MIN. 3% REVIEWED BY:SP
SECTION M—M 2 = SLOTTED HOLES IN' THE LONGITUDINAL EMBEDMENT IN 6” OR THICKER CONCRETE SLAB WITH AT LEAST 190417
- DIRECTION TO ACCOMODATE THE ATTACHMENT = ANCHOR TO CONCRETE EDGE DISTANCE
- OF SLOPED BASE PLATE AND VERTICAL POST '
@ AT INTERMEDIATE POSTS ONLY AND NOT AT D ALTERNATE 1/2x3x5 BASE PLATE 85 O
5} SURFACE MOUNT POST WITH BASE PLATE IN CONCRETE RFXBP5X5 DETAILS |~ 2 O THE STARRALS. Scale: 87:1-0"
Scale: 4":1'-0" C Scale: 1'-0":1'-0" PAGE 06 of 14
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REX238FF FLAT RFX200, RFX300 , OR 60” MAX. BETWEEN POSTS 1/8” OR 3/16” SS

FILLER INFILL RFX400 TOP RAIL 1X19 CABLE INFILL RFXEC200/RFXEC300
/ OR RFXEC200EXP/ ZENITH ENGINEERS, INC
._‘ / RFXEC300EXP END CAP 22320 Foothill Blvd,
/ USED WITH SCREWS Suite 600 Hayward, CA 94541
www.zenithenginers.com
36”7 OR
42"

POST WITH CORE
MOUNTED IN CONCRETE

3.75
/ 7 i 7 MAX NOTES:
RFXRCB — RAIL CONNECTING
BLOCK — SEE SHEETS 6 & 7 1. DESIGN CAPACITY CHECK OF EXISTING STRUCTURE THAT SUPPORTS THE |
j j j j NBE BICKET j ¢ -~ RFEXFMINT = 1” OFFSET FASCIA j j RAILING IS NOT IN ZENITH SCOPE OF WORK. :I
MOUNT BRACKET SEE OTHER LL
RFXBR — BOTTOM
CILLER 2. RAILING IS DESIGNED FOR MAX SPEED OF 110MPH.
S AL OPTIONAL Alt OPTIONS ON SHEETS 10 & 11 -
5. CABLE IN—FILL & TOP RAIL DESIGN IS NOT IN ZENITH SCOPE OF WORK. —
4. POST SPACING OF 5 0.C REQUIRES RFS238P (POST) WITH RFXPS (STIFFENER). LIJ (LlfJ)
1 RFX 200 / RFX300 ALUMINUM RAIL W/STAINLESS STEEL CABLE INFILL OFFSET FASCIA MOUNT —J —
Scale: 1-1/2" : 1'-0" m <
< =
REXFBDOC 1” STANDOFF FASCIA MOUNT OUTSIDE REXF51C 17 STANDOFF FASCIA MOUNT REXFBST 1”7 STANDOFF FASCIA MOUNT REXF50C 17 STANDOFF FASCIA MOUNT O Nl v
CORNER DOULBE POST BRACKET (GLASS FILL) INSIDE_CORNER POST BRACKET INTERMEDIATE POST BRACKET OUTSIDE CORNER POST BRACKET J 7l o
5.47"
4.94” (1" PIN MAY BE USED FOR 0.75" = Y 50,95 ﬂ —|
OPTIONAL HINGED CORNER — oR HQVSV_-M_1 — Z '
BRACKET ASSEMBLY) i 2.78" \ | W
: M4 X 1" SS N LLJ
0.25] % 3 y
2 | . HEX WASHER® Ol =
e . ) . . a_ 2.376” p, s ad
» 0O N 75" © _— » (D I—
5L % 3 \ 2142 | 2 LL] < V)
1 Ll 5 1 § <S5
) (@) ” ' | /1 o o | — J
0.75 - * , S ™~ R : Ol N
' <+ 4X $0.25 FOR HW—14—1 6 | s S > | q° Z
8X ¢0.25 FOR 414 X 17 SS HEX WASHER 17 , | : 1 " — ) z
12 — 4‘>< ¢7/16 K -~ -~ <
HW=14—1 #14 X 1 SELF DRILLING SCREW TYP. FOR 3/87 , . © | 2 © = <C -
o> HEX WASHER ATTACHMENTS ) : & - % 5 @ =] W
SELF DRILLING SCREW | \%3 i & o | — Nia L J 7)) 0O
3 o il 4 : { | =
T M~ ,, , C = = LU
P : ” 4 : 4 4X ©0.25 FOR . Cp o ar N <
. 6 TYP. HW—14—1 #14 X ) N — )
4 , TYP. \ oLl £
VP 6 AR A6 e 1”7 SS HEX S
. Lif | B S ! | 4 D WASHER SELF REX238P RFX REX238P WITH RFXPS (STIFFINER) A L @)
L7 ol 1 * - . DRILLING SCREW STANDARD POST X—SEC HOLE MUST BE IN_LINE WITH STIFFINER ¥ @) |<_E
» ~4X 97/16” FOR TYP.
4X 67/16” FOR o s L PE-POST EXTRUSION PROFILE T >
3/8” ATTACHMENTS 4>< QS /16 FOR /8 o ZD({ ]GZ D Scale: 1'-0":1'-0"
ATTACHMENTS T
@ 1" OFFSET FASCIA MOUNT BRACKET - POST ATTACHMENT OPTIONS AND DETAILS S
RFX238P WITH RFXPS >cale: 511707 -
/ QN
/RFXZBSP WITH RFXPS REXFBST RFX200 TOP RAIL X
- _ TOP RAIL PROFILES
, | 4X HIT=HY 200 V3 + HIT-Z 07 RAIL PROFILE RFx300 TP RAIL | (L
P — - RFXFBST z %" CONCRETE ANCHOR BOLT v
=t /\ = 2 %" MIN. EMBED.
2 :l‘f)
O BRI 4X HEX—3/8—LAG—10.00—SS mg/
3/8 X 10" HEX HEAD LAG )
WooD THREAD LENGTH + / I N I N
CONCRETE S e
_— 4x RFXPCAP DATE: 09.22.2022
= i / e E;?&EEER SCALE: AS SHOWN
Sl I F Al e L Sl
- 4x CW—%—7ZP % = | 4X CW—3/8-7P % SS CUP WASHER RFX238P REVIEWED BY-SP
SS CUP WASHER PLAN A RAILFX POST :
o 190417
SECTION =L SECTION M—M
5\ __OFFSET FASCIA MOUNT TO WOOD C)_OFFSET FASCIA MOUNT TO CONCRETE So6.0
Scale: 5":1-0" Scale: 5":1-0" TOP RAIL PROFILES (CONTIUOUS TOP RAIL)

E

Scale: 1'-0":1'-0" PAGE 07 of 14




Page 15 of 96

60" MAX. BETWEEN POSTS

RFX238FF FLAT RFX200, RFX300 , OR 1/8” OR 3/16” SS Y
FILLER INFILL /RFX4OO TOP RAIL 419 CABLE INFILL RFXEC200 /RFXEC300
R RFXEC200EXP / ZENITR ENGINEERS, INC
X RFEXECS00EXP END CAP Suite600Hayward,CA9’4541
/ USED WITH SCREWS www.zenithenginers.com
36” OR
42" NOTES:
1. DESIGN CAPACITY CHECK OF EXISTING STRUCTURE THAT SUPPORTS THE RAILING IS
NOT IN ZENITH SCOPE OF WORK.
2. RAILING IS DESIGNED FOR MAX SPEED OF 110MPH.
3.75
*MAX‘ 5. CABLE IN—=FILL & TOP RAIL DESIGN IS NOT IN ZENITH SCOPE OF WORK.
/ / 4. FLUSH FASCIA MOUNTED CONNECTION IS NOT RECOMMENDED TO WOODEN MEMBERS _I
—
DIRECT TO FASCIA ° LL
\Ih_
MOUNTED POST RFXPF PICKET Z
SEE SHEET 9 SLER  RFXBR — BOTTOM Z
RAIL OPTIONAL N
] V)
L]
o —
@ RFX 200 / RFX300 ALUMINUM RAIL W/STAINLESS STEEL CABLE INFILL FLUSH FASCIA MOUNT 6 |<_E
Scale: 1-1/2" : 1'-0" _I D g
L LU
2% RPXP> TOP OF DECK T RFX238P WITH wWke=| v
3 L \ | } RFXPS oX37 /16" = Z !
= AN n (REQUIRED) FOR 5/8" TOP OF DECK nol v
— =
R | \ _—DETAIL H ATTACHMENTS [ 2.376" ) O E
PLAN 1= !JL ! 2.142" | nw=2| =
N ‘ s LLI <| v
I o< : (N — N 1
RFXPCAP | = ;A SV - = 5 N
PLASTIC CAF 2X HEX—3/8—LAG—10.00—SS < | g =5 O
| 3/8” X 10" HEX HEAD LAG = | F T <L < zZ.
bt il » g LO —
CW—%—7P 3% - T H“I‘ SCREW w/ MIN. 5 OF THREAD = S © — 0
S5 CUP WASHER 12 LENGTH FOR POST 42” MAX. HEIGHT e R L J N LLJ
~—
~ T ADDITIONAL BLKG. MAY BE NEEDED C = ; 1 9
DETAIL H SECTION G—=G 7O MEET MIN. EMBED. O dp ;
1.5” (s o @ /3
O D)
B MIN
TIMBER FRAME SHOULD BE DOUGLAS—FIR RFX238P WITH RFXPS (STIFFINER) ol £
OR BETTER (MIN S.G = 0.5) ELEVATION VIEW HOLE MUST BE IN_LINE WITH STIFFINER C>”<> | O
A FLUSH MOUNT FASCIA ATTACHMENT TO WOOD Iil- I<_E
Scale: 4":1'-0"
c)_PE-POST EXTRUSION PROFILE = <
TOP OF DECK O = Scale: 1'-0":1'-0" o
RFX238P WITH
2X RFXPS RFAPS b <
(REQUIRED) PE 2%"x2: AN
| | ALUMINUM 4
A L e TOP OF DECK L
' Z = OX07 /16" TOP RAIL PROFILES RFX300 TOP RAIL
: = DETAIL K RFX200 TOP RAIL
== e SR 5/8" SS CABLE INFILL Y
ATTACHMENTS all
PLAN ‘
3 %@ j%
@)
RFXPCAP ¥
) \ .
/ PLASTIC CAP o X HIT—HY 200 V3 + ; 1 < = DATE: 09.22.2022
| | S HIT—Z 3% CONCRETE e SCALE: AS SHOWN
\ CW—3%—2ZP % ANCHOR BOLT 3" — RFX238FF — DESIGN BY: HM
~ S CSP WASSHER \I\/HN. EMBED. = N FLAT FILLER DRAWN BY: SSK
: REVIEWED BY:SP
DETAIL K SECTION J—J CONCRETE \RFX%BF’/ 190417
ELEVATION VIEW RAILFX POST
5 )}_FLUSH MOUNT FASCIA ATTACHMENT TO CONCRETE @ TOP RAIL PROFILES (CONTIUOUS TOP RAIL) S7.0
Scale: 4":1'-0" Scale: 1'-0":1'-0"

pace 09 of 14
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60" MAX. BETWEEN POSTS

RFX238FF FLAT | 1/8” OR 3/16” SS
FILLER INFILL g oo 8 %19 CABLE INFILL RFXECZOO/RFXEC?}OO
OR RFXEC200EXP ZENITH ENGINEERS, INC
RFXEC300EXP END CAP  22320FoothilBvd,
/ USED WITH SCREWS L\J/\I/'i/‘\e/w.zeni?f\;\e/vr?grjir;ers.c:o?n
36” OR
42" Heral Mok
POST WITH CORE |
MOUNTED IN CONCRETE
3.75 ,
‘ s NOTES:
/ / / 1. DESIGN CAPACITY CHECK OF EXISTING STRUCTURE THAT SUPPORTS THE _|
RAILING IS NOT IN ZENITH SCOPE OF WORK. :I
REXPF PICKET 2. RAILING IS DESIGNED FOR MAX SPEED OF 110MPH. LL
- Er  RFXBR — BOTTOM Z
RAIL OPTIONAL 3. CABLE IN—FILL & TOP RAIL DESIGN IS NOT IN ZENITH SCOPE OF WORK. —
4. POST SPACING OF 5 0.C REQUIRES RFS238P (POST) WITH RFXPS (STIFFENER). L_IIJ m
LL]
2 | &
1 RFX 200 / RFX300 ALUMINUM RAIL W/STAINLESS STEEL CABLE INFILL CORE MOUNT O (|7,
Scale: 1-1/2" : 1'-0" d o
LL] F—- LN
— Z !
N - RF><2:58P/\ wn fﬁ
REX238P WITH RFXPS ~ N @) =
N = —
2.376” LL] 0 A
2.142 | ) — rl 2
0 Z ol ©
ISR .- <5 2
( .H I_ ;
o - o2 f T k= =
5 2 5 & =0 B2
3 . | L J =<0 =
: . E ] o O
T oD Crn  ard S Z
N 7/ N 7/ e O
REX238P RFX REX238P_ WITH RFXPS (STIFFINER) > |:
STANDARD POST X—SEC HOLE MUST BE IN_LINE WITH STIFFINER Iil- <
e
~~
10000 PS| o
NON—SHRINK GROUT B PE-POST EXTRUSION PROFILE S
Scale: 1'-0":1'-0" N
\ TOP RAIL PROFILES SEX300 TOP RAIL LL
) RFX200 TOP RAIL SS CABLE INFILL Y
'L() \
2t — L L DATE: 09.22.2022
SCALE: AS SHOWN
83)5" X 5" MIN —RFX238FF — DESIGN BY: HM
DEEP CORE HOLE FLAT FILLER DRAWN BY: SSK
REVIEWED BY:SP
N - SECTION N—N \Rmzap/
RAILFX POST 190417

RFX238P POST MOUNT DIRECT IN CONCRETE

DETAIL A - POST CORE MOUNTING ATTACHMENT DETAIL @ TOP RAIL PROFILES (CONTIUOUS TOP RAIL) 58 O

Scale: 5":1'-0" Scale: 1'-0":1'-0"
pace 10 of 14

A
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60" MAX 2.142" | “
BETWEEN POSTS 0 ZENITH ENGINEERS, INC
NV v N 22320 Foothill Blvd,
RFXPF PICKET FILLER RFX100 OR RFX 1/8” OR 3/16” SS RFXPC POST CAP S | = Suite 500 Hayward, CA 34541
TOP AND BOTTOM / 250 TOP RAIL 1%19 CABLE INFILL / : ; ] www.zenithenginers.com
= 5 B b w©
/ : L1
! )
N REX238P RFX REX238P WITH REXPS (STIFFINER)
N STANDARD POST X—SEC ~ HOLE MUST BE IN LINE WITH STIFFINER
e
@)
: PE-POST EXTRUSION PROFILE
© POST WITH G
" CORE MOUNTED Scale: 1-0"1-0"
IN CONCRETE RFXPC>/\
POST CAP
— ! L] RFX100 OR
‘ ‘ o RFX250 TOP RAIL
- ‘ MAX. —
/ AL Al T =
J LL
» , RFXBR — BOTTOM Z
2.375° X 2.575 RFXPF PICKET RFX238P —
SURFACE MOUNTED POST FLLER AL OPTIONAL RAILFX POST\ LLI
L | 0
1 RFX 100 / RFX200 ALUMINUM RAIL W/STAINLESS STEEL CABLE INFILL SURFACE MOUNT —
Scale: 1-1/2" : 1'-0" < <
NOTES: | D) \RFXRCB RAIL O =
me 1L - CONNECTING ] 2
k 1. DESIGN CAPACITY CHECK OF EXISTING STRUCTURE THAT SUPPORTS THE BLOCK LLI A 8
RAILING IS NOT IN ZENITH SCOPE OF WORK. RFXPC PICKET —| LIJ LIJ :
FILLER (OPTIONAL) —
HEX—\S/S—LAG—TO 00—SS 2. RAILING IS DESIGNED FOR MAX SPEED OF 110MPH. (D I— )
o Z %"X10” HEX HEAD LAG SCREW w/ 3. CABLE IN—FILL & TOP RAIL DESIGN IS NOT IN ZENITH SCOPE OF WORK. TOP RAIL PROFILE FOR SS CABLE INFILL N Z LL
—1= MIN. 5" OF THREAD LENGTH. F Sl 10" 10" |
157 4. POST SPACING OF 5 0.C REQUIRES RFX238P (POST) WITH RFXPS (STIFFENER). ' ' CD O |_
PLAN = : LL] W
MIN RFXPCAP 5" 0 =
PLASTIC CAP | 85" 0 375" , \ ~ -
RFXBP5X5 _~DETAIL H [ ' | Q.00 TYE. 2. /2 . Zw| Ao
) 0 CW—3%—2P % 1.850” TYP. © <O| 2
N X SS CUP WASHER r B - | =
—— N %/ v v RN I (ITD E L
: <L [ & @ | . - ® ’ S| 2
N N a 2 —
] DETAIL H - @Q & . < > ; — ;
ADDITIONAL BLKG. MAY N & A S
BE NEEDED TO MEET - R © @ 8 p) >
MIN. EMBED. SECTION L—L N >, | - ad O
: S —
A SURFACE MOUNT POST WITH BASE PLATE IN WOQOD > HOLES FOR 3 o\ © @ E —
16 8 .
Scale: 4":1'-0" — 7, 5/
Y Y caie ATTACHMENT TYP. \OTe.  0.63” DIAMETER /16” HOLES FOR % ” ANCHORS, TYP. Y <
- A Py ~ HOLE FOR WIRING ;" HOLES FOR %¢" SCREWS. TYP. | ~ Z
N =4 // \\ ” ”
M o PROVIDE HIT—HY 200 V3 + HIT—Z 3%’ANCHOR W/ MIN. 3% o
RFXX238P / EMBEDMENT IN 6” OR THICKER CONCRETE SLAB WITH AT LEAST S
/RFX238P WITH RFXPS (STIFFINER) 5" ANCHOR TO CONCRETE EDGE DISTANCE. -
. E ALTERNATE 1/2x5x5 BASE PLATE p e
x| Z
= HIT-HY 200 V3 + HIT-Z e  swler 51 1
2757 MIN.- EMBED. 0.63" DIA. THRU~ ., 76" HOLES FOR 3% ANCHORS, TYP.
TN < PLASTIC CAP . N e '
RFXBP5X5 _ ' CW—% 7P 3 RFXBP5X5 i B ~
lap | DETAILL J SS CUP WASHER o o % ©
f H w = | ] 4X FLH—5/16—18X2.00 TORX SR =
o e | f 5/16—18 X 2.00” TORX TYPE F TYPE 9 5@ @ o 01>
‘ . . N .
| e 2 \é 7 410 SS THREAD CUTTING SCREW L i 0 DATE: 09.22.2022
- o = * * (MIN. TENSILE STRENGTH OF 115 KSI) | 85" SiE SCALE: AS SHOWN
R 0 NOTE: ) ) DESIGN BY: HM
DETAIL J 1. FOR BASE PLATES IN DETAILS C & D, IT 0.64  TYP. 3. 79 DRAWN BY: SSK
'S STRUCTURALLY ACCEPTABLE TO PROVIDE NOTE: 5.0 REVIEWED BY:SP
SECTION M—M SLOTTED HOLES IN THE LONGITUDINAL E—

DIRECTION TO ACCOMODATE THE ATTACHMENT 190417
OF SLOPED BASE PLATE AND VERTICAL POST

AT INTERMEDIATE POSTS ONLY AND NOT AT EMBEDMENT IN 67 OR THICKER CONCRETE SLAB WITH AT LEAST 89 O

SURFACE MOUNT POST WITH BASE PLATE IN CONCRETE @ RFXBP5X5 DETAILS = ©'7 7 MM sTARRALS ~." ALTERNATE 1/2x3x5 BASE PLATE

Scale: 4":1'-0" Scale: 1'-0":1'-0" D Scale: 5":1'-0" PAGE 1 1 of 14

PROVIDE HIT-HY 200 V3 + HIT—Z % ANCHOR W/ MIN. 3%~

B
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607 MAX
BETWEEN POSTS

ZENITH ENGINEERS, INC

www.zenithenginers.com

RFXPF PICKET FILLER RFX100 OR RFX 1/8” OR 3/16” SS RFXPC POST CAP . 22320 Foothill Blug,
TOP AND BOTTOM / 250 TOP RAIL 1X19 CABLE INFILL / NOTES: Suite 600 Hayward, CA 94541

1. DESIGN CAPACITY CHECK OF EXISTING STRUCTURE THAT SUPPORTS THE

<
s RAILING IS NOT IN ZENITH SCOPE OF WORK.
2. RAILING IS DESIGNED FOR MAX SPEED OF 110MPH.
3. CABLE IN—FILL & TOP RAIL DESIGN IS NOT IN ZENITH SCOPE OF WORK.
:N 4. POST SPACING OF 5 0.C REQUIRES RFS238P (POST) WITH RFXPS (STIFFENER).
<
e
O
© POST WITH
i CORE MOUNTED
IN CONCRETE
L 375
I MAX. N
/ / RFXRCB — RAIL / ]
j CONNECTING BLOCK n
B . ——RFXFMINT — 1”7 OFFSET
I I I IRFXPF pickeT / NTER T PO OM I I FASCIA MOUNT BRACKET I y
FILLER SEE OTHER OPTIONS 5 - —
R 0 LL
N — V)
— L
, ., o —
@ RFX 100 / RFX250 ALUMINUM RAIL W/STAINLESS STEEL CABLE INFILL OFFSET FASCIA MOUNT . ) EE) <L
Scale: 1-1/2" : 1'-0" REX238P RFX (|7)
STANDARD POST X—SEC — -
RFXFBDOC 1” STANDOFF FASCIA MOUNT OUTSIDE RFXF51C 17 STANDOFF FASCIA MOUNT RFXFBST 1° STANDOFF FASCIA MOUNT REXF50C 1" STANDOFF FASCIA MOUNT LL] = )
CORNER DOULBE POST BRACKET (GLASS FILL) INSIDE_CORNER POST BRACKET INTERMEDIATE POST BRACKET OUTSIDE CORNER POST BRACKET 2.376" LL] 5 LN
5.47" , |
4.94” (1” PIN MAY BE USED FOR 0.75" \ 2142 | . — Ol un
| 4X $0.25 \ 0 ),
OPTIONAL HINGED CORNER | OB LA - ~ S Ll
BRACKET ASSEMBLY) i 2.78 "4 X 1SS 5\5 J e = N —
| © i HEX WASHER® ., J < —
<™ < — — S — ©; F T LIJ O A,
” 0 \S 75” o - N g ]
757 JE % . \ e L J = ) >
S — ™~
g * T f‘J—L?\:E 3?5(” O % = = — < D
”” ) . N~ I [ - = If
0.75 < 4X $0.25 FOR HW—14—1 6" - S : Ch s m_ﬁ LW | &
8X 20.25 FOR #14 X 17 SS HEX WASHER 17 » | i N 2/ — —
HW—=14—1 #14 X 17 SELF DRILLING SCREW CTYP 4x o7/16, 2, LL]
SS HEX WASHER ' FOR 3/8 ) 17 4” RFX238P WITH RFXPS (STIFFINER) << LU QO
SELF DRILLING SCREW | ATTACHMENTS }} | | HOLE MUST BE IN LINE WITH STIFFINER ; N| —
) < & b g { o LL ;
II - »
B i (1. 4 ) 4 4X 90.25 FOR To) =
o 5" vp TYP. HW—14—1 #14 X E PE'POST EXTRUSION PROFILE AN O O
6" ' ! A 17 SS HEX Scale: 1'-0":1'-0" —
TYP J D a
| Sl | S 1 e 19 WASHER SELF REXPC (L —
79 i S I 17 i DRILLING SCREW POST CAPB/\ Y <
4X #7/16” FOR | —4X ¢7/16” FOR TYP. © - L RFX100 OR —_ =
” , , RFX250 TOP RAIL
3/8” ATTACHMENTS 3/8" ATTACHMENTS AX @ %6 FOR %" |lpull il g o
ATTACHMENTS TS
@ 1" OFFSET FASCIA MOUNT BRACKET - POST ATTACHMENT OPTIONS AND DETAILS 2
RFX238P WITH RFXPS Scale: %107
/ RFX238P E
/RFXZESP WITH RFXPS | RFXFBST RAILEX POST\ Y
, 4X HIT—HY 200 V3 + HIT—Z
o ﬁ H/RFXFBST z /3/8 CONCRETE ANCHOR BOLT N
=t /\ = 2 %" MIN. EMBED.
st EHER= 9 4X HEX—3/8—LAG—10.00—SS ma/ o = | RFXRCB RAIL
3/8 X 10" HEX HEAD LAG _ ) CONNECTING
% SCREW w/MIN. 5" OF \ T I REXPCAP BLOCK
WOOoD THREAD LENGTH * == / DATE: 09.02.2022
| 4x RFXPCAP = CONCRETE SCALE: AS SHOWN
= = RFXPC PICKET | DESIGN BY: HM
= i . s::;/ FILLER (OPTIONAL) DRAWN BY: SSK
PLAN | \/ o _ = - REVIEWED BY:SP
- 4x CW—78—27P %’ = 4X CW—3/8-ZP %" SS CUP WASHER
SS CUP WASHER PLAN . / ° 190417
N
SECTION L-L SECTION M—M TOP RAIL PROFILE FOR SS CABLE INFILL 81 OO

@ OFFSET FASCIA MOUNT TO WOOQOD @ OFFSET FASCIA MOUNT TO CONCRETE D Scale: 1'-0":1'-0"

Scale: 5":1'-0" Scale: 5":1'-0" PAGE 12 of 14
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607 MAX ZENITH ENGINEERS, INC

36" OR 427

BETWEEN POSTS 22320 Foothill Blvd,
Suite 600 Hlaywarq, CA 94541
RFXPF PICKET FILLER RFX100 OR RFX 1/8” OR 3/16” SS RFXPC POST CAP www.zenithenginers.com
TOP AND BOTTOM /250 TOP RAIL 1X19 CABLE INFILL /
\\
/
POST WITH
CORE MOUNTED
IN CONCRETE
NOTES:
- 3.75 —
] MAX. 1. DESIGN CAPACITY CHECK OF EXISTING STRUCTURE THAT SUPPORTS THE RAILING IS =|
/ / / NOT IN ZENITH SCOPE OF WORK. Ll_
DR&%—LNT%DF'A'SSOCS"_A\'_\ j 2. RAILING IS DESIGNED FOR MAX SPEED OF 110MPH. Z
RFEXPF PICKET RFXRBAWL_OPBT?A_LOA,\S 5. CABLE IN—FILL & TOP RAIL DESIGN IS NOT IN ZENITH SCOPE OF WORK. LIJ
FILLER ] Vp)
4. FLUSH FASCIA MOUNTED CONNECTION IS NOT RECOMMENDED TO WOODEN MEMBERS m Ll
< E
1 RFX 100 / RFX250 ALUMINUM RAIL W/STAINLESS STEEL CABLE INFILL FLUSH FASCIA MOUNT O (|7)
Scale: 1-1/2" : 1'-0" d I— o
2X RFXPS  TOP OF DECK n- w Z '-?
. - | RFX238P WITH 2.376" T
* @ + . ‘ RFXPS 2)(@7/16” 2‘,]42” | ) (D O &
i } (REQUIRED) FOR 3/8" TOP OF DECK o nN=2| =
- = N
| 0z ‘| /DETA|L H ATTACHMENTS / /;\B—W ST 5 (D < E
PLAN —1= J..t v H H L — W)
W | “ : ' —1O| D
i - . 2o Z )
RFXPCAP | o 5 0 — O
LASTIC CAP 2X HEX—3/8~LAG—10.00—SS - N L J <C E Z
| 3/8” X 10" HEX HEAD LAG ? ] — —
CW_34-7P W - T wEEEgEty.  SCREW w/ MIN. 57 OF THREAD - : L n R @ nNnT| W
SS CUP WASHER s i LENGTH FOR POST 42" MAX. HEIGHT 215 =0l B2
\ADD|T|ONA|_ BLKG. MAY BE NEEDED REX238P_WITH RFXPS (STIFFINER) ; D ;
DETAIL H SECTION G—=G  TO MEET MIN. EMBED. HOLE MUST BE IN LINE WITH STIFFINER o
15 nw| 2
MIN
TIMBER FRAME SHOULD BE DOUGLAS—FIR AN @)
OR _BETTER (MIN S.G = 0.5) ELEVATION VIEW C PE-POST EXTRUSION PROFILE 3 =
Scale: 1'-0":1'-0" L|_
»)_FLUSH MOUNT FASCIA ATTACHMENT TO WOOD o ¥ |
Scale: 4":1'-0" r 1 ~—
| | RFX100 OR
TOP OF DECK o= RFX250 TOP RAIL 8
RFX238P WITH —~ -
2X RFXPS REXPS L
(REQUIRED) PE 2%"x2% >
J | ALUMINUM POST (L
: e : | Z 1oF O DR RA|LE>§X§8§$ Y
= = -~ DETAIL K 2X$7/16’ \ —
FOR 3/8 |
ATTACHMENTS uil \ !
PLAN ‘
=) & D | RFXRCB RAIL
= CONNECTING
EEXE%@P ap BLOCK DATE: 09.22.2022
/ = 2X HIT—HY 200 V3 + : 1 SCALE: AS SHOWN
| BE HIT—Z % CONCRETE = o DESIGN BY: HM
\ CW_ 7P 3 ANCHOR BOLT 3 RFXPC PICKET DRAWN BY: SSK
= ° 0 MIN. EMBED. FILLER (OPTIONAL) REVIEWED BY:SP
SS CUP WASHER \ = VN
DETAIL K SECTION J—d CONCRETE 190417
ELEVATION VIEW 81 1 O
B FLUSH MOUNT FASCIA ATTACHMENT TO CONCRETE D TOP RAIL PROFILE FOR SS CABLE INFILL "
Scale: 4":1'-0" Scale: 1'-0":1'-0"
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607 MAX

367 OR 427

+ + ZENTH ENGIEERS, NG
RFXPF PICKET FILLER RFX100 OR RFX 1/8” OR 3/16” SS RFXPC POST CAP oo ors oo
TOP AND BOTTOM /250 TOP RAIL 1X19 CABLE INFILL /
~
/
i 10
POST WITH
CORE MOUNTED
IN' CONCRETE
- 3.75 —
/ /‘ ] MAX. NOTES: —
/ 1. DESIGN CAPACITY CHECK OF EXISTING STRUCTURE THAT SUPPORTS THE LZL
REXPE PICKET RFXRBAWL—OF?S(—)FL%NS RAILING IS NOT IN ZENITH SCOPE OF WORK. —
FILLER 2. RAILING IS DESIGNED FOR MAX SPEED OF 110MPH. LLI N
5. CABLE IN—=FILL & TOP RAIL DESIGN IS NOT IN ZENITH SCOPE OF WORK. EI |LI—J
4. POST SPACING OF 5 0.C REQUIRES RFS238P (POST) WITH RFXPS (STIFFENER). < <
1 RFX 100 / RFX250 ALUMINUM RAIL W/STAINLESS STEEL CABLE INFILL CORE MOUNT @) —
Scale: 1-1/2" : 1'-0" ] V)
LL] -
W=l w0
= Z !
N~ RFX238P/\ 2.376” N D LLIIJ)
RFX238P WITH RFXPS ~ 2.142” | “ N O =
. < n=| =
L ] iE![I: D
: s Ey 7 25| S
R OO ) @ <Ol £
K K L J — =
= = =
- ) Ls ) ; —
RFX238P RFX ( ) 8_) ;
RFX238P WITH RFXPS (STIFFINER
STANDARD POST X=SEC HOLE_MUST BE_IN LINE_WITH STIFFINER 8 =
PE-POST EXTRUSION PROFILE o 9
D — < =
cale: 1'-0":1'-0 L|_ <
RFXPC 14 =
POST CAP = — ~
10000 PS| | _~RFX100 OR o
NON—SHRINK GROUT RFX250 TOP RAIL S
—
\ "
RFX238P
i RAILFX POST\ Y
L0 R
N—— A
@ 5 | RFXRCB RAIL
CONNECTING
BLOCK DATE: 09.22.2022
SCALE: AS SHOWN
83)5" X 5" MIN DESIGN BY: HM
DEEP CORE HOLE RFXPC PICKET | DRAWN BY: SSK
FILLER (OPTIONAL REVIEWED BY:SP
Nt SECTION N—N ( ) 190417 S
RFX238P POST MOUNT DIRECT IN CONCRETE
A DETAIL A - POST CORE MOUNTING ATTACHMENT DETAIL C TOP RAIL PROFILE FOR SS CABLE INFILL 81 2 O
Scale: 5":1'-0" Scale: 1'-0":1'-0"
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Zznith s o
190417 - RailFX Railing Design - Nationwide Industries
Design for all 50 states.

1. SCOPE OF WORK:

Zenith scope of work includes design of the post and its anchorage.
Member design checked based on ASCE 7-16 Section 4.5.1 & IBC 2021 Section 1607.9

2. DESIGN CHECK OF POST (WITHOUT STIFFENER) RFX238P RFX Standard Post

For one- and two-family dwellings, and for factory, industrial, and storage occupancies in areas that
are not accessible to theé)public and that serve an occupant load not greater than 50:

Consider 200 pounds concentrated load for top rail or 20 pound per foot of uniform load for top rail.

L, tteriength, rEx238p=2.376.41

H ot 1engtn =42 in=3.5 ft Lopanel tengtn=48 in=4 ft  Consider 42"x4' Panel

P post load 1:=MaxX <200 Ibf,20 plf -Lpanel_length> =200 Ibf Consider 200 pounds concentrated load
or 20 pound per foot of uniform load.

Mpost_flewure_l =max <200 lb.f ° Hpost_length , 20 pl.f T Lpanel_length * Hpost_length> =8.4 klp -in

L5t i=0.9341 in’ from AutoCAD
Y.:=1.1877 in from AutoCAD
J:=0.9335 in* from AutoCAD
I t .
S post i=——=0.786 in’
c
Ly=H s tengin=42 in Sei=8post =0.786 in’ I,:=1,,=0.93 in'
2:Ly-S, .
C,=1.0 So, Si=———°_=70.75 while S,:=95

Cb i V Iy . J
When S<S,; (Aluminum Design Manual Table 2-20 for 6063-T5)

O-bending_aluminumallowable = <175 —0.917. \/§> -1 k;SZ =9.79 ks’l’
M

post_flexure_1 .
Obendingpost_1° = & —  — 10.68 kst
Se
O' .
DCRpost_l = bendingpost. 1 =1.09 Acceptable.

O-bending_aluminumal lowable

Even though it is 9% overstressed it is okay by engineering judgment because this is
conservative approach and load will be shared by other post due to frame action.

190417-C0O3-Railing-MathcadCalcs-HKM.mcdx
Zenith Project: 190417-CO3

Project Title: Railing Design
Project Engineer: Hemal Modi, P.E.
Reviewed By: Senthil Puliyadi, M.S., M. Eng., P.E.
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Table A.3.4
MECHANICAL PROPERTIES FOR WROUGHT ALUMINUM PRODUCTS (Continued)
THICKNESS Fu Fy Fe Fsu E
ALLOY TEMPER PRODUCT in. ksi ksi ksi ksi ksi
6005 -T5 Extrusions up thru 1.000 38 35 35 24 10,100
6005A -T61 Extrusions up thru 1.000 38 35 35 24 10,100
6061 -T6, T651 Sheet & Plate 0.010 to 4.000 42 35 35 27 10,100
-T6, T6510, T6511 Extrusions All 38 35 35 24 10,100
-T6, T651 Rod & Bar up thru 8.000 42 35 35 25 10,100
-T6 Drawn Tube 0.025 to 0.500 42 35 35 27 10,100
-T6 Pipe All 38 35 35 24 10,100
6063 -T5 Extrusions up thru 0.500 22 16 16 13 10,100
-T5 Extrusions 0.501 to 1.000 21 15 15 12 10,100
-T52 Extrusions up thru 1.000 22 16 16 13 10,100
-T6 Extrusions & Pipe All 30 25 25 19 10,100

190417-C0O3-Railing-MathcadCalcs-HKM.mcdx

Zenith Project: 190417-CO3
Project Title: Railing Design
Project Engineer: Hemal Modi, P.E.
Reviewed By: Senthil Puliyadi, M.S., M. Eng., P.E.
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ALLOWABLE STRESSES FOR BUILDING-TYPE STRUCTURES (UNWELDED)

Allowable Stresses F/Q (k/in?) Section F/Q 6063 -T5 Extrusions (Up thru 0.500 in. thick)
Axial Tension 6063 —T52 Extrusions (Up thru 1.000 in. thick)
axial tension stress on net D.2b 1.3 Fy, =16 k/in? E =10,100 k/in?
effective area Foy =16 K/in? k=1
axial tension stress on gross D.2a 9.7 F. =22 k/in?
area
Flexure Tension Compression
elements in uniform stress F.8.1.1 9.7 see B.5.4.1 thruB.5.4.5and E.4.2
elements in flexure F.8.12, F4.1 12.6 12.6 see also F4.2
round tubes F.6.1 1.3 11.3 see also F.6.2
rods F7 12.6 12.6
Bearing
bolts or rivets on holes J.3.7a,J.4.7 22.6
bolts on slots, pins on holes, J.3.7b, J.7 15.0
flat surfaces
Slenderness F/Q for F/Q for F/ Q) for
Axial Compression S S=§ Si S1<S<$ S: S28;
all shapes member buckling E.3 kL/ir 8.9-0.037 S 99 51,352 /S?
Flexural Compression
open shapes lateral-torsional F2.1 Lo/(r,eCp'2) 10.5-0.036 S 119 86,996 /S?
buckling
closed shapes lateral-torsional  F.3.1 2L,S/(Ch(1,J)172) 10.5-0.070 S | 3823 | 23,599 /S
buckling
rectangular bars lateral-torsional F.4.2 (d/t)(Lp/(Cpd))? 172-0.256 S 45 11,420 /S?
buckling
round tubes local buckling F.6.2 R/t 175-0.917 S2 | 95 11.6 -0.320 S'2 | 275 3,776 /[S(1+S%/35)3]
Elements—Uniform Compression
flat elements supported on B.5.4.1 b/t 9.7 8.2 | 11.8-0.260 S 19 2,417 /S?
one edge in columns
whose buckling axis is not
an axis of symmetry
flat elements supported on B.5.4.1 b/t 9.7 8.2 | 11.8-0.260 S 159 | 122/S
one edge in all other
columns and all beams
flat elements supported on B.5.4.2 b/t 9.7 256 | 11.8-0.083 S 50 382/S
both edges
flat elements supported on B.5.4.4 s 9.7 18.8 | 10.5-0.044 S 99 60,414 /S?
both edges and with an
intermediate stiffener
curved elements supported B.5.4.5 R/t 9.7 36.7 | 1.6 -0.320 S*2 | 275 3,776 /[S(1+S"2/35)2]
on both edges
flat elements—alternate B.5.4.6 Aeq 9.7 410 | 11.8-0.052 S 80 |[611/S
method
Elements—Flexural Compression
flat elements supported on B.5.5.1 b/t 12.6 62.9 | 172-0.072 S 119 1,017 /S
both edges
flat elements supported on B.5.5.2 b/t 12.6 1.7 | 172-0.389 S 29 4,932 /8?
tension edge, compression
edge free
flat elements supported on B.5.5.3 b/t 12.6 1411 | 172-0.032 S 266 2,280 /S
both edges and with a
longitudinal stiffener
flat elements—alternate B.5.5.4 Aeq 12.6 40.9 | 172-0.111 S 77 661 /S
method
Elements—Shear
flat elements supported on G.2 b/t 5.8 436 |72-0.031S 96 38,665 /S?
both edges

January 2010
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RFX238P RFX Standard Post

---mmm-mmem-—- REGIONS  -----eommeeoe-

Area: 1.1223

Perimeter: 21.9009

Bounding box: X:-1.1880 -- 1.1870
Y:-1.1877 -- 1.1873

Centroid: X: 0.0000
Y: 0.0000

Moments of inertia: X: 0.9342
Y: 0.9341

Product of inertia: XY: 0.0007

Radii of gyration: X: 0.9123
Y: 0.9123

Principal moments and X-Y directions about centroid:
l: 0.9348 along [0.7173 0.6968]
J: 0.9335 along [-0.6968 0.7173]

RFX238P W/ RFXPS (Stiffener)

3. DESIGN CHECK OF POST (WITH STIFFENER) RFX238P W/ REXPS (Stiffener)

For commercial use or occupancies that are accessible to the public and area that’serve an occupant
load greater than 50:

Consider 200 pounds concentrated load for top rail or 50 pound per foot of uniform load for top rail.

H ot 1engtn =42 in=3.5 ft Lypanel tengtn=60 in=>5 ft  Consider 42"x5' Panel

190417-C0O3-Railing-MathcadCalcs-HKM.mcdx
Zenith Project: 190417-CO3
Project Title: Railing Design
Project Engineer: Hemal Modi, P.E.
Reviewed By: Senthil Puliyadi, M.S., M. Eng., P.E.
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P o5t load 2 =MaxX <2OO Ibf,50 plf 'Lpanel_zength> =250 Ibf Consider 200 pounds concentrated load
or 50 pound per foot of uniform load.

Mpost_fle;vure_Q ‘=max <200 lb.f ° Hpost_length ;00 pl.f T Lpanel_length * Hpost_length> =10.5 klp -in

Lpsti= 11464 in’ from AutoCAD
Y.:=0.8304"1n from AutoCAD
J:=1.1509 in* from AutoCAD
I t f
Spost = P =1.3814n°
C
Ly=H st tengin=42 in Sei=8post =1.381 in’ I:=1,,=1.15in’
2-Ly-S, .
C,:=1.0  So, Si=— <% —100.96 while S,:=95

Cb * V Iy hd J
When S;<S (Aluminum Design Manual Table 2-20 for 6063-T5)

O-bending_aluminumallowable = <105 —0.07- \/§> -1 k;SZ =9.8 ks’l’
M

._ post_flexure_2 .
a-bendingpost_Q = —S =7.61 ksi
c
O bendingpost_2
DCRpost 9i= Cl i~ =0.78 Acceptable.
O-bending_aluminumallowable
NOTE:

All RFX238P Post connections are checked for 250 Ib live load and similar design is applicable to
PFX1000P post (3"x3" Tube Post) with PFX1000PB post base, under IRC residential one or two
family dwellings limitations.

For glass panels with 4' max panel length, the ASD wind load doesn't govern unless it exceeds 35.5 psf

P =35.5 psf * [(42"/2)/12] * 4 ft = 248.5 Ib

190417-C0O3-Railing-MathcadCalcs-HKM.mcdx
Zenith Project: 190417-CO3
Project Title: Railing Design
Project Engineer: Hemal Modi, P.E.
Reviewed By: Senthil Puliyadi, M.S., M. Eng., P.E.
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4. CONNECTION OF RFX238P POST TO RFXBPSXS PLATE 185
1 &b &
Mounted on top of Slab / Stair 6 @ }
5 in O ~
screw_did = T in SpaCingscrew :=1.85 in Screwlength =2 in @ =
- 16 N p

7" HOLES FOR %~

7r 3
Aroot_area :=0.685- (_ * dscrew_dia2 ) =0.0525 7,1’1,2
4 ATTACHMENT TYP.

2eren=2 2,p0=3 Strength reduction factors
F\, ss304 316:=75 ksi . F y_5S304_316:=30 ksi F + 55304 316 =30 ksi F v 55304 316 =19 ksi
F, ss410:=115 kst F, 'gg410:=85 ksi Consider 410 hardened stainless steel screws

Unhardened 410 has values similar to 304/316

Fy ssu10=min (Fy 55410,0.75 F,_gs410) =85 ksi

0.6 F, s5410

F, ssa10:=min #,0-6 Fy s5410| =23 ksi

v,

P live_load ‘=max (P post_load_1 7P post_load_2> =250 lb.f

M

overturning_design *

=max <M post_flexure_1 7M post _flewure_2> =10.5 k’"p -in
M

overturning_design

Tension,e, serew:= 5+ spacing =2.838 kip
screw
P,
Shear e, serew=—=2" = 0.063 kip
Fy s51410* Aroot .
Rallowable_shear = —— 0 L =0.6 kﬂ'p

screw

R, tension=Fu_s5110* Aroot_area=6-04 kip [ Based on ultimate tensile capacity
For screw into screw slot in posts per ADM J5.5.1.2:

Rn_withdrawal :=0.29. dscrew_dia = <Sc’rewlength —-0.5 7’"’) = Ft_SS410 =11.55 k;’l,p

R o \ Rn_tension Rn_withdrawal | k} .
allowable_tension *— mn ’ 0 =3.02 P
screw ADM
Tension. er_screw Shear er_screw
DCRy yoreny= = P —0.94 DCRy orew= = P —0.1
allowable_tension allowable_shear
5 5
3 3
DCR;. 01,'=DCRr gorery” + DCRy gorer, - =0.92 Ok to use 5/16 screws

190417-C0O3-Railing-MathcadCalcs-HKM.mcdx
Zenith Project: 190417-CO3

Project Title: Railing Design
Project Engineer: Hemal Modi, P.E.
Reviewed By: Senthil Puliyadi, M.S., M. Eng., P.E.
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5. CONCRETE ANCHOR CONNECTION FOR RFX238P POST
CASE 1: Mounted on top of concrete slab / concrete stair

Base Plate Anchorage design for Concrete Connection

Vreaction =P live load — 250 lb.f

M

overturning_design

=10.5 kip-in

See attached HILTI calgcs for anchorage design assuming minimum concrete thickness of 6
inches. It is okay to use HIT-HY 200 + HIT-Z 3/8 anchors with minimum embedment depth of
2.75 in and minimum edge distance of 5".

CASE 2: Flush Fascia Mounted in concrete

lanchrage_leverarm :=4.5 in
CASE 2a - For load perpendicular to the fascia CASE 2b - For load vertically down
Ttension_pure ::Plive_load =250 lb.f VShEa’r‘_pure = Plive_load =250 lbf

M

overturning_design

=10500 Ibf-in Case 2a governs
Flush fascia mounted will govern the anchorage design‘as it has single rows of bolts,

same design is applicable for offset fascia mounted.

See attached HILTI calcs for anchorage design assuming minimum concrete thickness of 6
inches. It is okay to use HIT-HY 200 + HIT-Z 3/8 anchors with minimum embedment depth of
2.75 in and minimum edge distance of 5".

Note: Same design is applicable for offset fascia mounted connection to concrete.
CASE 3: Core mounted in concrete
Sl :=2500 pSZ P:= Plive_load =250 lbf h:= Hpost_length: 3.5 ft

b:=\2 Louttertengtn_rrxzssp=3-36 in per 2018 IBC section 1807.3

A:=234F 007 in di=0.5- A0 144/[14 23621 82 in
S.b A

So provide min. 3" embedment.

190417-C0O3-Railing-MathcadCalcs-HKM.mcdx
Zenith Project: 190417-CO3

Project Title: Railing Design
Project Engineer: Hemal Modi, P.E.
Reviewed By: Senthil Puliyadi, M.S., M. Eng., P.E.
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Company: Zenith Engineers Page: 1
Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541 Specifier:

Phone | Fax: 415619 6000 | 415 500 9583 E-Mail: irina@zenithengineers.com
Design: Concrete Mounted - BP3x5 Date: 9/5/2022
Fastening point: RFXBP3x5 post base for RFC238P

Specifier's comments: Install per manufacturer's recommendations

1 Input data

Anchor type and diameter: HIT-HY 200 V3 + HIT-Z-R 3/8 b Sebrse T mmre

.
Iltem number: 2018452 HIT-Z-R 3/8" x 5 1/8" (element) / 2334276
HIT-HY 200-R V3 (adhesive)
Effective embedment depth: et act = 3-750 in. (Mg iy = - iN.)
Material: A4
Evaluation Service Report: ESR-4868 Zenith Notes:
Issued | Valid: 11/1/2021 | 11/1/2022 1. Depth of concrete shall not be less than 6".
Proof: Design Method ACI 318-19 / Chem 2. Edge distance of concrete from center of anchor
bolt shall not be less than 5" on all sides.
Stand-off installation: e, = 0.000 in. (no stand-off); t = 0.500 in. 3. Minimum compressive strength of concrete shall
Anchor plate® : |l x 1, xt=5.000in. x 3.375 in. x 0.500 in.;| not be less than 2,500psi.
Profile: Square HSS (AISC), ; (LxW x T) =1.850 in. x 1.850 in. x 0.100 in.
Base material: cracked concrete, 2500, f.' = 2,500 psi; h = 6.000 in., Temp. short/long: 32/32 °F
Installation: hammer drilled hole, Installation condition: Dry
Reinforcement: tension: not present, shear: not present; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, in.lb]

A
=]
_‘Design loads 4

. Sustained loads 1

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Zenith Engineers Page: 2
Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541 Specifier:
Phone | Fax: 415619 6000 | 415 500 9583 E-Mail: irina@zenithengineers.com
Design: Concrete Mounted - BP3x5 Date: 9/5/2022
Fastening point: RFXBP3x5 post base for RFC238P
1.1 Load combination and design results
Case Description Forces [Ib] / Moments [in.Ib] Seismic Max. Util. Anchor [%]
1 Outward N=0;V,=0;V,=-250; no 99
M, =10,500; M, = 0; M, = 0;
Nsus = 0; Mx,sus = 0; My,sus = O;
2 Load case/Resulting anchor forces
Controlling load case: 2 Inward
@y
3 Compression 4
Anchor reactions [Ib] Q O
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force x Shear force y
4“

1 2,058 63 0 63

2 2,058 63 0 63 @

3 362 63 0 63 O 1 . Q 2

Tension

4 362 63 0 63
max. concrete compressive strain: 0.14 [%o]
max. concrete compressive stress: 2,762 [psi]

resulting tension force in (x/y)=(0.000/-0.657): 4,840 [Ib]
resulting compression force in (x/y)=(0.000/1.512): 4,840 [Ib]

Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load N, [Ib] Capacity 9 N, [Ib] Utilization By = Nual‘i’ N, Status
Steel Strength* 2,058 4,749 44 OK
Pullout Strength* 2,058 5,169 40 OK
Sustained Tension Load Bond Strength* N/A N/A N/A N/A
Concrete Breakout Failure** 4,840 4,908 99 OK

* highest loaded anchor **anchor group (anchors in tension)

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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3.1 Steel Strength

N, =ESRvalue refer to ICC-ES ESR-4868
¢ N, >N, ACI 318-19 Table 17.5.2
Variables
Ay [in7] .., [psi]
0.08 94,200

Calculations

Ng, [Ib]
7,306
Results
Nsa [|b] ¢ steel d) Nsa [Ib] Nua [Ib]
7,306 0.650 4,749 2,058

3.2 Pullout Strength

Npn =Ny 2, refer to ICC-ES ESR-4868
¢ Ny >Ny, ACI 318-19 Table 17.5.2
Variables
Aa N, [Ib]
1.000 7,952

Calculations
N_, [Ib]

7,952
Results

N, [Ib] 9 concrete ¢ Ny, [1b] N, [Ib]
7,952 0.650 5,169 2,058

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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3.3 Concrete Breakout Failure

AN
Ncbg - (ANCCO
N

¢ Ncbg 2> Nya

) VecN Wed,N ‘VC,N \ch,N Nb

Ay, see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)

2
Anco =9 hg

\Vec,N = (1 +

Vegn =07+03 (

)31.0

ACI 318-19 Eq. (17.6.2.1b)
ACI 318-19 Table 17.5.2

ACI 318-19 Eq. (17.6.2.1.4)

ACI 318-19 Eq. (17.6.2.3.1)

ACI 318-19 Eq. (17.6.2.4.1b)

Ven = MAX( ) <1.0 ACI 318-19 Eq. (17.6.2.6.1b)
ac
N, =k &, Vih? ACI 318-19 Eq. (17.6.2.2.1)
Variables
hg [in.] €cqn [in-] € [in.] Camin [iN] Ven
3.750 0.000 0.657 5.000 1.000
C, [in] . A, f, [psil
11.250 17 1.000 2,500
Calculations
A [in] Ao lin ¥ eotn Veean Vean Voo N, [Ib]
178.86 126.56 1.000 0.895 0.967 1.000 6,173
Results
Ny [1b] ® concrete ¢ Ngpg [Ib] Ny [1b]
7,550 0.650 4,908 4,840

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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4 Shear load

Load V,, [Ib] Capacity ® Vv, [Ib] Utilization By =V /¢ V, Status
Steel Strength* 63 2,630 3 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength (Concrete Breakout 250 11,806 3 OK
Strength controls)**
Concrete edge failure in direction x-** 250 4,359 6 OK

* highest loaded anchor **anchor group (relevant anchors)

4.1 Steel Strength

Vea = ESR value refer to ICC-ES ESR-4868
¢ Vyieer > Via ACI 318-19 Table 17.5.2
Variables
Asey [in] fa [Pl
0.08 94,200

Calculations

V,, [Ib]
4,384
Results
Vsa [lb] q) steel ¢ Vsa [Ib] Vua [Ib]
4,384 0.600 2,630 63

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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4.2 Pryout Strength (Concrete Breakout Strength controls)

A
Vg = Kep [(A,\’,\‘;) Veon YedN Yon Yopn Np ]
¢ chg Zvua

Ay, see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)

2
Anco =9 hg

1
Veon =( 2e'N) <1.0
T 3R,

Yoy =0.7+03 ( Cemin ) <10

ACI 318-19 Eq. (17.7.3.1b)
ACI 318-19 Table 17.5.2

ACI 318-19 Eq. (17.6.2.1.4)

ACI 318-19 Eq. (17.6.2.3.1)

ACI 318-19 Eq. (17.6.2.4.1b)

1.5h,
— Cal,min 1'5hef
Vepn =MAX(-2me —) 1.0 ACI 318-19 Eq. (17.6.2.6.1b)
ac ac
N, =k &, Vih? ACI 318-19 Eq. (17.6.2.2.1)
Variables
kCP hef [m] e(:1,N [m] eq:Z,N [m] ca,min [In]
2 3.750 0.000 0.000 5.000
Vo Cyo lin] ke My f, [psi]
1.000 11.250 17 1.000 2,500
Calculations
Ay, [in.’] Ango [in.7] Y et Vecon Vean Vepn N, [1b]
178.86 126.56 1.000 1.000 0.967 1.000 6,173
Results
Vepq [1b] ¢ concrete 9 Vpg [ID] Vi [Ib]
16,865 0.700 11,806 250

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan




=T

Page 34 of 96

Hilti PROFIS Engineering 3.0.79

www.hilti.com

Z=

Company: Zenith Engineers Page:
Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541 Specifier:
Phone | Fax: 415619 6000 | 415 500 9583 E-Mail:
Design: Concrete Mounted - BP3x5 Date:

Fastening point: RFXBP3x5 post base for RFC238P

7

irina@zenithengineers.com
9/5/2022

4.3 Concrete edge failure in direction x-

A
Vcbg = (A\:/CO) v ec,V ‘Ved,v WC,V ‘Vh,v ‘Vparallel,v Vb ACI 318-19 EC|. (17721b)
©

0 Vg > Vig ACI 318-19 Table 17.5.2
Ay, seeACI 318-19, Section 17.7.2.1, Fig. R 17.7.2.1(b)

2
Ave  =45Cy

1
‘Vec,v =( e;/ )310
T+ 15

al

ACI 318-19 Eq. (17.7.2.1.3)

ACI 318-19 Eq. (17.7.2.3.1)

C.
Vegy =07+ 0-3(1 532 ) <1.0 ACI 318-19 Eq. (17.7.2.4.1b)
. al
1.5¢
Yoy =N—F 210 ACI 318-19 Eq. (17.7.2.6.1)

ACI 318-19 Eq. (17.7.2.2.1a)

Variables
Cyq [iN.] GCyp [in] ey [in] Vv h, [in.]
5.000 5.000 0.000 1.000 6.000
|e [in] A a da [in.] fc [psi] WV parallel,v
3.000 1.000 0.375 2,500 2.000

Calculations

Ay, [in.7] Ayg lin7] Veoy Vedy Yhy V,, [Ib]
86.25 112.50 1.000 1.000 1.118 3,632
Results
Vcbg [|b] ¢ concrete ¢ Vcbg [Ib] Vua [Ib]
6,227 0.700 4,359 250

5 Combined tension and shear loads, per ACI 318-19 section 17.8

Py By ¢ Utilization By, [%] Status

0.986 0.057 1.000 87 OK

BNV=(BN+BV)/1.2<=1

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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6 Warnings

» The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,
EOTA TRO029 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 to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
agreement with the existing conditions and for plausibility!

User is responsible for evaluating the hole bearing capacity in case of shear forces.

Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
or pryout strength governs.

+ Design Strengths of adhesive anchor systems are influenced by the cleaning method. Refer to the INSTRUCTIONS FOR USE given in the
Evaluation Service Report for cleaning and installation instructions.

+ For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Installation of Hilti adhesive anchor systems shall be performed by personnel trained to install Hilti adhesive anchors. Reference ACI 318-19,
Section 26.7.

Fastening meets the design criteria!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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7 Anchor plate and concrete bearing stress check

Load Capacity Utilization [%] Status

Concentric Compression N/A N/A N/A N/A

Concrete bearing 2,762 [psi] 2,762 [psi] 100 OK

Tension Interface 1,174.84 [in.Ib/in.] 2,025.00 [in.lb/in.] 59 OK

Uniaxial Moment (Strong Axis) 556.37 [in.Ib/in.] 2,025.00 [in.lb/in.] 28 OK

Uniaxial Moment (Weak Axis) 1,416.20 [in.lb/in.] 2,025.00 [in.Ib/in.] 70 OK

7.1 Concrete bearing check (per AISC DG1, section 3.1.1)

A, =B-N
A, =L-W
A A,

f =0 (0.85f’ \/—2) V22 2

pu(max) c A1 A1§

fpu = fpu(max)

Variables
B [in.] N [in.] L [in.] W [in.]
3.375 5.000 13.684 9.237
' [psi] s P, [Ib] M, [in.Ib]
2,500 0.650 0 0

Calculations

A, [in] A, [in?]
16.88 126.40
Results
fou [Psi] fougmay) [PS]
2,762 2,762

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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7.2 Plate bending (Strong Axis), Compression (per AISC DG1, sections 3.3 and AISC’s Engineering Journal, Volume 51, No. 4)

o -0.95d
2
B-0.95b,
noo=73
oL X
Mpl1 _Cr b_eff
- b
oM, =0 F,- 2
Mpl1 < ¢ Mn
Variables
B [in.] N [in.] L [in.] W [in.] dfin] by [in.]
3.375 5.000 13.684 9.237 1.850 1.850
F, [psi] $ t,[in] P, [Ib] M, [in.lb]
36,000 0.900 0.500 0 10,500
Calculations
A, [in] A, [in?] foumag [PSI] m [in.] n[in.]
16.88 126.40 2,762 1.621 0.809
f,, [psi] C, [Ib] x[in.] by [in.] My [in.Ib/in.]
2,762 4,840 0.575 5.000 556.37
Results
M, [in.lb/in.] $ o M, [in.lb/in.] M, [in.Ib/in.]
2,250.00 0.900 2,025.00 556.37

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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7.3 Plate bending (Weak Axis), Compression (per AISC DG1, sections 3.3 and AISC’s Engineering Journal, Volume 51, No. 4)

o -0.95d
2
B-0.95b,
noo=73
oL X
Mpl2 _Cr b_eff
- b
oM, =0 F,- 2
Mpl2 < ¢ Mn
Variables
B [in.] N [in.] L [in.] W [in.] dfin] by [in.]
3.375 5.000 13.684 9.237 1.850 1.850
F, [psi] $ t,[in] P, [Ib] M, [in.lb]
36,000 0.900 0.500 0 10,500
Calculations
A, [in] A, [in?] foumag [PSI] m [in.] n[in.]
16.88 126.40 2,762 1.621 0.809
f,, [psi] C, [Ib] x[in.] by [in.] M, [in.Ib/in.]
2,762 1,569 1.621 1.796 1,416.20
Results
M, [in.lb/in.] $ o M, [in.lb/in.] M, [in.Ib/in.]
2,250.00 0.900 2,025.00 1,416.20

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

11



=T

Page 39 of 96

Hilti PROFIS Engineering 3.0.79

www.hilti.com

Company: Zenith Engineers Page: 12
Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541 Specifier:
Phone | Fax: 415619 6000 | 415 500 9583 E-Mail: irina@zenithengineers.com
Design: Concrete Mounted - BP3x5 Date: 9/5/2022
Fastening point: RFXBP3x5 post base for RFC238P
7.4 Plate bending, tension (per AISC DG1, sections 3.2, 3.3)
m = N-0.95d
2
_ B-0.95b;
T2
_ TU X
Mpl - beff
t2
¢ Mn = ¢ ’ FY ' Z.E
Mpl < ¢ Mn
Variables
B [in] N [in.] d[in.] by [in.] F, [psi]
3.375 5.000 1.850 1.850 36,000
o ty [in.] P, [Ib] M, [in.Ib]
0.900 0.500 0 10,500
Calculations
m [in.] n [in.]
1.621 0.809
T, [Ib] x [in.] beg [in.]
2,058 0.963 1.687
Results
M, [in.Ib/in.] ¢ ¢ M, [in.Ib/in.] My, [in.Ibfin.]
2,250.00 0.900 2,025.00 1,174.84

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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8 Installation data

Anchor type and diameter: HIT-HY 200 V3 + HIT-Z-R 3/8

Profile: Square HSS (AISC), ; (L x W x T) = 1.850 in. x 1.850 in. x 0.100 in. ltem number: 2018452 HIT-Z-R 3/8" x 5 1/8" (element) /
2334276 HIT-HY 200-R V3 (adhesive)

Hole diameter in the fixture (pre-setting) : d; = 0.438 in. Maximum installation torque: 354 in.lb

Hole diameter in the fixture (through fastening) : d; = 0.500 in. Hole diameter in the base material: 0.438 in.

Plate thickness (input): 0.500 in. Hole depth in the base material: 3.750 in.

Drilling method: Hammer drilled Minimum thickness of the base material: 6.000 in.

Cleaning: Compressed air cleaning of the drilled hole according to instructions
for use is required

3/8 Hilti HIT-Z Stainless steel non-cleaning bonded expansion anchor with Hilti HIT-HY 200 V3 Safe Set System

8.1 Recommended accessories

Drilling Cleaning Setting
+ Suitable Rotary Hammer . - + Dispenser including cassette and mixer
* Properly sized drill bit » Torque wrench
Ay
2.500 2.500
o
wn
N~
o
O O te
©
g o
Se © '
o -— X
N~
[o]
O San e

0.750

0.658 3.684 0.658
Coordinates Anchor in.
Anchor X y Cx Cix Cy Cuy
1 -1.842 -0.938 5.000 - 5.000 -
2 1.842 -0.938 8.684 - 5.000 -
3 -1.842 0.938 5.000 - 6.875 -
4 1.842 0938 8.684 - 6.875 -

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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9 Remarks; Your Cooperation Duties

* Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and
security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms

and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
application.

* You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
or programs, arising from a culpable breach of duty by you.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Specifier's comments: Install per manufacturer's recommendations

1 Anchor Design

1.1 Input data

Anchor type and diameter: HIT-HY 200 V3 + HIT-Z-R 3/8 T
ltem number: 2018451 HIT-Z-R 3/8" x 4 3/8" (element) / 2334276 ey
HIT-HY 200-R V3 (adhesive)

Effective embedment depth: et act = 3-000 in. (Mg iy = - iN.)
Material: A4
Evaluation Service Report: ESR-4868 Zenith Notes:
Issued | Valid: 11/1/2021 | 11/1/2022 1. Depth of concrete shall not be less than 5.25".
Proof: Design Method ACI 318-19 / Chem 2. Edge distance of concrete from center of anchor
Standoff installation: 10,0001 randooff) £ = 0.500 i bolt shall not be less than 5" on all sides.

and-oft instafiation: &, = 0.000 in. (no stand-off); t = 0.500 in. 3. Minimum compressive strength of concrete shall
Anchor plate®®™" : |!. x1, x t=15.000 in. x 5.000 in. x 0.500 in.; not be less than 2,500psi.
Profile: Square HSS (AISC), ; (Lx W x T) = 1.850 in. x 1.850 in. x 0.100 in.
Base material: cracked concrete, 2500, f,' = 2,500 psi; h = 5.250 in., Temp. short/long: 32/32 °F
Installation: hammer drilled hole, Installation condition: Dry
Reinforcement: tension: not present, shear: not present; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar

CBFEM _ The anchor calculation is based on a component-based Finite Element Method (CBFEM)

Geometry [in.] & Loading [Ib, in.lb]

_‘Design loads

Sustained loads

3
%

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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1.1.1 Load combination and design results

Case Description Forces [Ib] / Moments [in.Ib] Seismic Max. Util. Anchor [%]
1 Outward N=0;V,=0;V,=-250; no 66
M, =10,500; M, = 0; M, = 0;
Nsus = 0; Mx,sus = 0; My,sus = 0;
1.2 Load case/Resulting anchor forces y

Controlling load case: 2 Inward

Anchor reactions [Ib]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 2,021 59 10 58
2 2,021 59 -10 58
3 -0 67 -1 67
4 -0 67 1 67

resulting tension force in (x/y)=(-0.000/-1.842): 4,042 [Ib]

01

O4
5

Compression

—

O Ok

Tension
resulting compression force in (x/y)=(0.000/0.814): 4,100 [Ib]
Anchor forces are calculated based on a component-based Finite Element Method (CBFEM)
1.3 Tension load

Load N, [Ib] Capacity N, [Ib] Utilization By=N_/® N_ Status

Steel Strength* 2,021 4,749 43 OK
Pullout Strength* 2,021 5,169 40 OK
Sustained Tension Load Bond Strength* N/A N/A N/A N/A
Concrete Breakout Failure*™ 4,042 4,046 100 OK

* highest loaded anchor **anchor group (anchors in tension)

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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1.3.1 Steel Strength

N, =ESRvalue refer to ICC-ES ESR-4868
¢ N, >N, ACI 318-19 Table 17.5.2
Variables
Ay [in7] .., [psi]
0.08 94,200

Calculations

Ng, [Ib]
7,306
Results
Nsa [|b] ¢ steel d) Nsa [Ib] Nua [Ib]
7,306 0.650 4,749 2,021

1.3.2 Pullout Strength

Npn =Ny 2, refer to ICC-ES ESR-4868
¢ Ny >Ny, ACI 318-19 Table 17.5.2
Variables
Aa N, [Ib]
1.000 7,952

Calculations
N, [1b]
7,952

Results

N, [Ib] 9 concrete ¢ Ny, [1b] N, [Ib]
7,952 0.650 5,169 2,021

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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1.3.3 Concrete Breakout Failure

A
Np, = (A NC) Vaon Vean Ve Voo Ny ACI 318-19 Eq. (17.6.2.1b)
NcO
0 Ngpg > Ny, ACI 318-19 Table 17.5.2
Ay  see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
Awo =9h ACI 318-19 Eq. (17.6.2.1.4)
1
Veon = (1 +2e'N) <1.0 ACI 318-19 Eq. (17.6.2.3.1)
3h,
C. .
Vegy =07+0.3 (1 A ) <1.0 ACI 318-19 Eq. (17.6.2.4.1b)
M ef
Ca min 1'5hef
Ven = MAX(’—, —) <1.0 ACI 318-19 Eq. (17.6.2.6.1b)
! CBC Cac
N, =k &, Vih? ACI 318-19 Eq. (17.6.2.2.1)
Variables
hg [in.] €cqn [in-] € [in.] Camin [iN] Ven
3.000 0.000 0.000 5.000 1.000
C, [in] Ke A, f, [psil
8.100 17 1.000 2,500
Calculations
A [in] Ao lin ¥ eotn Veean Vean Voo N, [Ib]
114.16 81.00 1.000 1.000 1.000 1.000 4,417
Results
Ny [1b] ® concrete ¢ Ngpg [Ib] Ny [1b]
6,224 0.650 4,046 4,042

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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1.4 Shear load

Load V,, [lb] Capacity  V_[Ib] Utilization By =V /¢ V, Status
Steel Strength* 67 2,630 3 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength (Concrete Breakout 250 12,280 3 OK
Strength controls)**
Concrete edge failure in direction x-** 250 2,048 13 OK

* highest loaded anchor  **anchor group (relevant anchors)

1.4.1 Steel Strength

Vea = ESR value refer to ICC-ES ESR-4868
® Vool > Via ACI 318-19 Table 17.5.2
Variables
Ase,v [in-Z] futa [psi]
0.08 94,200

Calculations

Vg, [Ib]
4,384
Results
Vsa [|b] ¢ steel ¢ Vsa [lb] Vua [Ib]
4,384 0.600 2,630 67

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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1.4.2 Pryout Strength (Concrete Breakout Strength controls)

A
Vg = Kep [(A,\’,\‘;) Veon YedN Yon Yopn Np ]
¢ chg Zvua

Ay, see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)

2
Anco =9 hg

1
Veon =( 2e'N) <1.0
T 3R,

Yoy =0.7+03 ( Cemin ) <10

ACI 318-19 Eq. (17.7.3.1b)
ACI 318-19 Table 17.5.2

ACI 318-19 Eq. (17.6.2.1.4)

ACI 318-19 Eq. (17.6.2.3.1)

ACI 318-19 Eq. (17.6.2.4.1b)

1.5h,
— Cal,min 1'5hef
Vepn =MAX(-2me —) 1.0 ACI 318-19 Eq. (17.6.2.6.1b)
ac ac
N, =k &, Vih? ACI 318-19 Eq. (17.6.2.2.1)
Variables
kCP hef [m] e(:1,N [m] eq:Z,N [m] ca,min [In]
2 3.000 0.000 0.000 5.000
Vo Cyo lin] ke My f, [psi]
1.000 8.100 17 1.000 2,500
Calculations
Ay, [in.’] Ango [in.7] Y et Vecon Vean Vepn N, [1b]
160.88 81.00 1.000 1.000 1.000 1.000 4,417
Results
Vepq [1b] ¢ concrete 9 Vpg [ID] Vi [Ib]
17,544 0.700 12,280 250

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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1.4.3 Concrete edge failure in direction x-

V _ AVC V
s = \n Veov Vedv You Yhv VYoaralely Vb
Vo
[0 Vcbg Zvua

A, see ACl 318-19, Section 17.7.2.1, Fig. R 17.7.2.1(b)

2
Ave  =45Cy

1
‘Vec,v =( e;/ )310
T+ 15

al

ACI 318-19 Eq. (17.7.2.1b)
ACI 318-19 Table 17.5.2

ACI 318-19 Eq. (17.7.2.1.3)

ACI 318-19 Eq. (17.7.2.3.1)

[
Yoy =07+ 0.3(1 535 ) <1.0 ACI 318-19 Eq. (17.7.2.4.1b)
~val
1.5¢,,
Yy = . 1.0 ACI 318-19 Eq. (17.7.2.6.1)
Ia 0z _ 1.5
V, = (7 (d—e) \/da) A, \/f_ca1 ACI 318-19 Eq. (17.7.2.2.1a)
a
Variables
Cyq [iN.] GCyp [in] ey [in] Vv h, [in.]
5.000 5.000 0.065 1.000 5.250
I [in.] A, d, [in.] T, [psil WV parallel,v
3.000 1.000 0.375 2,500 1.000
Calculations
Ay, [in.7] Ayg lin7] Veoy Vedy Yhy V,, [Ib]
84.97 112.50 0.991 0.900 1.195 3,632
Results
Vcbg [|b] ¢ concrete ¢ Vcbg [Ib] Vua [Ib]
2,925 0.700 2,048 250

1.5 Combined tension and shear loads, per ACI 318-19 section 17.8

By By S

Utilization By, [%] Status

0.999 0.122 1.000

Ba =By +By)/1.2<=1

94 OK

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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1.6 Warnings

The anchor design methods in PROFIS Engineering require rigid anchor plates as per current regulations (ETAG 001/Annex C, EOTA TR029,
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 to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates the minimum
required anchor plate thickness with CBFEM 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 Engineering. Input data and results must be checked for agreement with the
existing conditions and for plausibility!

Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
or pryout strength governs.

Design Strengths of adhesive anchor systems are influenced by the cleaning method. Refer to the INSTRUCTIONS FOR USE given in the
Evaluation Service Report for cleaning and installation instructions.

+ For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Attention! In case of compressive anchor forces a buckling check as well as the proof of the local load transfer into and within the base material
(incl. punching) has to be done separately.

Installation of Hilti adhesive anchor systems shall be performed by personnel trained to install Hilti adhesive anchors. Reference ACI 318-19,
Section 26.7.

» The anchor design methods in PROFIS Engineering require rigid anchor plates, as per current regulations (AS 5216:2021, ETAG 001/Annex C,
EOTA TRO029 etc.). This means that the anchor plate should be sufficiently rigid to prevent load re-distribution to the anchors due to elastic/plastic
displacements. The user accepts that the anchor plate is considered close to rigid by engineering judgment.”

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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1.7 Installation data

Profile: Square HSS (AISC), ; (L x W x T) = 1.850 in. x 1.850 in. x 0.100 in.

Hole diameter in the fixture (pre-setting) : d; = 0.438 in.

Hole diameter in the fixture (through fastening) : d; = 0.500 in.

Plate thickness (input): 0.500 in.

Drilling method: Hammer drilled

Cleaning: Compressed air cleaning of the drilled hole according to instructions

for use is required

Anchor type and diameter: HIT-HY 200 V3 + HIT-Z-R 3/8
Item number: 2018451 HIT-Z-R 3/8" x 4 3/8" (element) /

2334276 HIT-HY 200-R V3 (adhesive)

Maximum installation torque: 354 in.lb

Hole diameter in the base material: 0.438 in.
Hole depth in the base material: 3.000 in.
Minimum thickness of the base material: 5.250 in.

3/8 Hilti HIT-Z Stainless steel non-cleaning bonded expansion anchor with Hilti HIT-HY 200 V3 Safe Set System

1.7.1 Recommended accessories

Drilling Cleaning Setting
+ Suitable Rotary Hammer . - + Dispenser including cassette and mixer
 Properly sized drill bit » Torque wrench
Ay
2.500 2.500
[*9)
19}
O o=
o
o
Te]
o
D
© >
o ) X
e
T o
o
[T9)
N
O (s
©
(=)
0.658 3.684 0.658
Coordinates Anchor [in.]
Anchor X y Cx Cix Cy Cuy
1 -1.842 -1.842 5.000 - 5.000 -
2 1842 -1.842 8.684 - 5.000 -
3 -1.842 1.842 5.000 - 8.684 -
4 1842 1.842 8.684 - 8.684 -

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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2 Anchor plate design

2.1 Input data

Anchor plate:

Anchor type and size:
Anchor stiffness:

Design method:
Stand-off installation:

Profile:

Base material:
Welds (profile to anchor plate):

Shape: Rectangular
Ix X ly xt=5.000 in x 5.000 in x 0.500 in

Calculation: CBFEM

Material: ASTM A36; Fy = 36,000 psi; €&im = 5.00%

HIT-HY 200 V3 + HIT-Z-R 3/8, her = 3.000 in

The anchor is modeled considering stiffness values determined from load displacement curves tested in an

independent laboratory. Please note that no simple replacement of the anchor is possible as the anchor
stiffness has a major impact on the load distribution results.

AISC and LRFD-based design using component-based FEM
ep = 0.000 in (No stand-off); t = 0.500 in

Custom; (Lx W x T x FT) =1.850 in x 1.850 in x 0.100 in x -
Material: ASTM A500 Gr.B Rect; Fy = 46,000 psi; &im = 5.00%

Eccentricity x: 0.000 in
Eccentricity y: -1.100 in

Cracked concrete; 2500; fc,cyl = 2,500 psi; h = 5.250 in

Type of redistribution: Plastic
Material: E70xx

Mesh size: Number of elements on edge: 8
Min. size of element: 0.394 in
Max. size of element: 1.969 in
2.2 Summary
Description Profile Anchor plate Concrete [%]
Ok [psi] &1 [%] Ok [psi] &1 [%] Hole bearing [%]
1 Outward 33,708 0.00 23,642 0.00 1 18
2 Inward 38,605 0.00 19,478 0.00 1 9

2.3 Anchor plate classification

Results below are displayed for the decisive load combinations: Outward

Anchor tension forces

Equivalent rigid anchor plate (CBFEM) Component-based Finite Element Method

(CBFEM) anchor plate design

Anchor 1 -11b Olb
Anchor 2 -11b Olb
Anchor 3 1,451 Ib 1,328 Ib
Anchor 4 1,451 Ib 1,328 Ib

User accepted to consider the selected anchor plate as rigid by his/her engineering judgement. This means the anchor design guidelines can be

applied.

2.4 Profile/Stiffeners/Plate

Profile and stiffeners are verified at the level of the steel to concrete connection. The connection design does not replace the steel design for critical
cross sections, which should be performed outside of PROFIS Engineering.

2.4.1 Equivalent stress and plastic strain

Part Load Material fy [psi] Eiim [%] Okd [psi] &pi [%] Status
combination
Plate Outward ASTM A36 36,000 5.00 23,642 0.00 OK

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Part Load Material fy [psi] €iim [%] Ockd [psi] €pi [%] Status
combination
Profile Outward ASTM A500 Gr.B 46,000 5.00 33,708 0.00 OK
Rect
Profile Outward ASTM A500 Gr.B 46,000 5.00 33,698 0.00 OK
Rect
Profile Outward ASTM A500 Gr.B 46,000 5.00 25,505 0.00 OK
Rect
Profile Outward ASTM A500 Gr.B 46,000 5.00 39,035 0.00 OK
Rect

2.4.1.1 Equivalent stress

Results below are displayed for the decisive load combination: 1 - Outward

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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2.4.1.2 Plastic strain
Results below are displayed for the decisive load combination: 1 - Outward
0.01%
0.00%
2.4.2 Plate hole bearing resistance, AISC 360-16 Section J3
Decisive load combination: 1 - Outward
Equations
Rn = min(1.2IctFy,24dtF,) (AISC 360-16 J3-6a, c)
(I)Rn = 075 Rn
\Y < OR,
Variables
lc [in] t[in] Fu [psi] d [in] Ry [Ib]
Anchor 1 3.247 0.500 58,000 0.375 26,100
Anchor 2 3.247 0.500 58,000 0.375 26,100
Anchor 3 0.440 0.500 58,000 0.375 15,316
Anchor 4 0.440 0.500 58,000 0.375 15,316
Results
V [Ib] DR, [Ib] Utilization [%] Status
Anchor 1 56 19,575 1 OK
Anchor 2 56 19,575 1 OK
Anchor 3 69 11,487 1 OK

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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V [ib] DR, [Ib] Utilization [%)] Status
Anchor 4 69 11,487 1 OK

2.5 Concrete

Decisive load combination: 1 - Outward

2.5.1 Compression in concrete under the anchor plate

1,522 psi

2.5.2 Concrete block compressive strength resistance check, AISC 360-16 Section J8

Equations
Fp = O fpmax
A; A
fo.max = 0.85 ' V( Af Y17 AT )<2
_ _N
c = A
I o
Utilization =
Fo
Variables
N [Ib] fc' [psil (0] A1 [in?] Az [in?]
2,735 2,500 0.65 5.61 118.97

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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Results
Load combination Fp [psi] O [psi] Utilization [%] Status
Outward 2,762 488 18 OK
2.6 Symbol explanation
A1 Loaded area of concrete
A2 Supporting area
d Nominal diameter of the bolt
Siim Limit plastic strain
Rl Plastic strain from CBFEM results
fe Concrete compressive strength
fe' Concrete compressive strength
Fu Specified minimum tensile strength of the connected material
Fp Concrete block design bearing strength
fp,max Concrete block design bearing strength maximum
fy Yield strength
e Clear distance, in the direction of the force, between the edge of the hole and the edge of the adjacent hole or edge of
the material
N Resulting compression force
c Average stress in concrete
OEd Equivalent stress
1) Resistance factor
DR, Factored resistance
t Thickness of the anchor plate
\% Resultant of shear forces Vy, Vz in bolt.
2.7 Warnings

e By using the CBFEM calculation functionality of PROFIS Engineering you may act outside the applicable design codes and your specified
anchor plate may not behave rigid. Please, validate the results with a professional designer and/or structural engineer to ensure suitability and

adequacy for your specific jurisdiction and project requirements.

e The anchor is modeled considering stiffness values determined from load displacement curves tested in an independent laboratory. Please
note that no simple replacement of the anchor is possible as the anchor stiffness has a major impact on the load distribution results.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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3 Summary of results

Design of the anchor plate, anchors, welds and other elements are based on CBFEM (component based finite element method) and AISC.

Load combination Max. utilization Status
Anchors Inward 100% OK
Anchor plate Outward 66% OK
Concrete Outward 18% OK
Profile Outward 74% OK

Fastening meets the design criteria!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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4 Remarks; Your Cooperation Duties

e Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas
and security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be
strictly complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to
using the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put
in. Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret
norms and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a
specific application.

e You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not
use the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in
each case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or
damaged data or programs, arising from a culpable breach of duty by you.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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Design: Concrete Mounted - BP5x5 center Date: 9/5/2022
Fastening point: RFXBP5x5 post base centered for RFC238P

Specifier's comments: Install per manufacturer's recommendations

1 Input data

n
Anchor type and diameter: HIT-HY 200 V3 + HIT-Z-R 3/8 @ e i
Iltem number: 2018451 HIT-Z-R 3/8" x 4 3/8" (element) / 2334276 V
HIT-HY 200-R V3 (adhesive)

Effective embedment depth: et act = 2.750 in. (Mg iy = = iN.)
Material: A4
Evaluation Service Report: ESR-4868 Zenith Notes:
Issued | Valid: 11/1/2021 | 11/1/2022 1. Depth of concrete shall not be less than 5".
Proof: Design Method ACI 318-19 / Chem 2. Edge distance of concrete from center of anchor
Stand-off installation: e, = 0.000 in. (no stand-off); t = 0.375 in. gOII\t/I-Sh-a" not be less than 5" on all sides.

- . Minimum compressive strength of concrete shall
Anchor plate® : [\ x1,x t=15.000 in. x5.000 in. x 0.375 in.; | not be less than 2,500psi.
Profile: Square HSS (AISC), ; (LxW x T) =1.850 in. x 1.850 in. x 0.100 in.
Base material: cracked concrete, 2500, f.' = 2,500 psi; h = 5.000 in., Temp. short/long: 32/32 °F
Installation: hammer drilled hole, Installation condition: Dry
Reinforcement: tension: not present, shear: not present; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, in.lb]

[}
o
_‘Design loads 4

Sustained loads |

\\\ \{
X

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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Company: Zenith Engineers Page: 2
Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541 Specifier:
Phone | Fax: 415619 6000 | 415 500 9583 E-Mail: irina@zenithengineers.com
Design: Concrete Mounted - BP5x5 center Date: 9/5/2022
Fastening point: RFXBP5x5 post base centered for RFC238P
1.1 Load combination and design results
Case Description Forces [Ib] / Moments [in.Ib] Seismic Max. Util. Anchor [%]
1 Outward N=0;V,=0;V,=-250; no 70
M, =10,500; M, = 0; M, = 0;
Nsus = 0; Mx,sus = 0; My,sus = O;
2 Load case/Resulting anchor forces y
Controlling load case: 2 Inward Q 3 O 4
®
Tension
Anchor reactions [Ib]
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force x Shear force y
4“

1 136 63 0 -63

2 136 63 0 -63

3 1,219 63 0 -63

4 1,219 63 0 -63
max. concrete compressive strain: 0.03 [%o] O 1 O 2
max. concrete compressive stress: 2,762 [psi]
resulting tension force in (x/y)=(0.000/1.473): 2,710 [Ib] (o)

resulting compression force in (x/y)=(0.000/-2.402): 2,710 [Ib]

Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load N, [Ib]

Compression

Capacity ® N, [Ib] Utilization By =N_/® N, Status
Steel Strength* 1,219 4,749 26 OK
Pullout Strength* 1,219 5,169 24 OK
Sustained Tension Load Bond Strength* N/A N/A N/A N/A
Concrete Breakout Failure** 2,710 3,885 70 OK

* highest loaded anchor **anchor group (anchors in tension)

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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Design: Concrete Mounted - BP5x5 center

Fastening point: RFXBP5x5 post base centered for RFC238P

Page:
Specifier:
E-Mail:
Date:

3

irina@zenithengineers.com
9/5/2022

3.1 Steel Strength

N, =ESRvalue refer to ICC-ES ESR-4868
¢ N, >N, ACI 318-19 Table 17.5.2
Variables
Ay [in7] .., [psi]
0.08 94,200

Calculations

Ng, [Ib]
7,306
Results
Nsa [|b] ¢ steel d) Nsa [Ib] Nua [Ib]
7,306 0.650 4,749 1,219

3.2 Pullout Strength

Npn =Ny 2, refer to ICC-ES ESR-4868
¢ Ny >Ny, ACI 318-19 Table 17.5.2
Variables
Aa N, [Ib]
1.000 7,952

Calculations
N_, [Ib]

7,952
Results

N, [Ib] 9 concrete ¢ Ny, [1b] N, [Ib]
7,952 0.650 5,169 1,219

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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3.3 Concrete Breakout Failure

AN
Ncbg - (ANCCO
N

¢ Ncbg 2> Nya

) VecN Wed,N ‘VC,N \ch,N Nb

Ay, see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)

2
Anco =9 hg

\Vec,N = (1 +

Vegn =07+03 (

)31.0

ACI 318-19 Eq. (17.6.2.1b)
ACI 318-19 Table 17.5.2

ACI 318-19 Eq. (17.6.2.1.4)

ACI 318-19 Eq. (17.6.2.3.1)

ACI 318-19 Eq. (17.6.2.4.1b)

Ven = MAX( ) <1.0 ACI 318-19 Eq. (17.6.2.6.1b)
ac
N, =k &, Vih? ACI 318-19 Eq. (17.6.2.2.1)
Variables
hg [in.] €cqn [in-] € [in.] Camin [iN] Ven
2.750 0.000 1.473 5.000 1.000
C, [in] . A, f, [psil
7.050 17 1.000 2,500
Calculations
A [in] Ao lin ¥ eotn Veean Vean Voo N, [Ib]
142.42 68.06 1.000 0.737 1.000 1.000 3,876
Results
Ny [1b] ® concrete ¢ Ngpg [Ib] Ny [1b]
5,977 0.650 3,885 2,710

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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4 Shear load

Load V,, [Ib] Capacity ® Vv, [Ib] Utilization By =V /¢ V, Status
Steel Strength* 63 2,630 3 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength (Concrete Breakout 250 11,356 3 OK
Strength controls)**
Concrete edge failure in direction y-** 250 1,981 13 OK

* highest loaded anchor **anchor group (relevant anchors)

4.1 Steel Strength

Vea = ESR value refer to ICC-ES ESR-4868
¢ Vyieer > Via ACI 318-19 Table 17.5.2
Variables
Asey [in] fa [Pl
0.08 94,200

Calculations

V,, [Ib]
4,384
Results
Vsa [lb] q) steel ¢ Vsa [Ib] Vua [Ib]
4,384 0.600 2,630 63

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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4.2 Pryout Strength (Concrete Breakout Strength controls)

% =k Pre N
cpg cp ANcO Wec,N \Ved,N "VC,N ch,N b

¢ chg Zvua

Ay, see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)

2
Anco =9 hg

1
\Vec,N =( 2eN)
T+ 3h,

ACI 318-19 Eq. (17.7.3.1b)
ACI 318-19 Table 17.5.2

ACI 318-19 Eq. (17.6.2.1.4)

ACI 318-19 Eq. (17.6.2.3.1)

Yoy =0.7+03 ( Cemin ) <10

ACI 318-19 Eq. (17.6.2.4.1b)

1.5h,
— Cal,min 1 '5hef
Vepn =MAX(-2me —) 1.0 ACI 318-19 Eq. (17.6.2.6.1b)
ac ac
N, =k &, Vih? ACI 318-19 Eq. (17.6.2.2.1)
Variables
kCP hef [m] e(:1,N [m] eq:Z,N [m] ca,min [In]
2 2.750 0.000 0.000 5.000
Vo Cyo lin] ke My f, [psi]
1.000 7.050 17 1.000 2,500
Calculations
Ay, [in.’] Ango [in.7] Y et Vecon Vean Vepn N, [1b]
142.42 68.06 1.000 1.000 1.000 1.000 3,876
Results
Vepq [1b] ¢ concrete 9 Vpg [ID] Vi [Ib]
16,222 0.700 11,356 250

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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4.3 Concrete edge failure in direction y-

A
Vcbg = (A\:/CO) v ec,V ‘Ved,v WC,V ‘Vh,v ‘Vparallel,v Vb ACI 318-19 EC|. (17721b)
©

0 Vg > Vig ACI 318-19 Table 17.5.2
Ay, seeACI 318-19, Section 17.7.2.1, Fig. R 17.7.2.1(b)

2
Ave  =45Cy

1
‘Vec,v =( e;/ )310
T+ 15

al

ACI 318-19 Eq. (17.7.2.1.3)

ACI 318-19 Eq. (17.7.2.3.1)

C.
Vegy =07+ 0-3(1 532 ) <1.0 ACI 318-19 Eq. (17.7.2.4.1b)
. al
1.5¢
Yoy =N—F 210 ACI 318-19 Eq. (17.7.2.6.1)

ACI 318-19 Eq. (17.7.2.2.1a)

Variables
Cyq [iN.] GCyp [in] ey [in] Vv h, [in.]
5.000 5.000 0.000 1.000 5.000
|e [in] A a da [in.] fc [psi] WV parallel,v
2.750 1.000 0.375 2,500 1.000

Calculations

Ay, [in.7] Ayg lin7] Veoy Vedy Yhy V,, [Ib]
80.92 112.50 1.000 0.900 1.225 3,569
Results
Vcbg [|b] ¢ concrete ¢ Vcbg [Ib] Vua [Ib]
2,830 0.700 1,981 250

5 Combined tension and shear loads, per ACI 318-19 section 17.8

Py By ¢ Utilization By, [%] Status

0.698 0.126 5/3 59 OK

Buy = By + By <=1

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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6 Warnings

» The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,
EOTA TRO029 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 to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
agreement with the existing conditions and for plausibility!

User is responsible for evaluating the hole bearing capacity in case of shear forces.

Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
or pryout strength governs.

+ Design Strengths of adhesive anchor systems are influenced by the cleaning method. Refer to the INSTRUCTIONS FOR USE given in the
Evaluation Service Report for cleaning and installation instructions.

+ For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Installation of Hilti adhesive anchor systems shall be performed by personnel trained to install Hilti adhesive anchors. Reference ACI 318-19,
Section 26.7.

Fastening meets the design criteria!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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7 Anchor plate and concrete bearing stress check

Load Capacity Utilization [%] Status

Concentric Compression N/A N/A N/A N/A

Concrete bearing 2,762 [psi] 2,762 [psi] 100 OK

Tension Interface 724.35 [in.Ib/in.] 1,139.06 [in.Ib/in.] 64 OK

Uniaxial Moment (Strong Axis) 303.45 [in.Ib/in.] 1,139.06 [in.Ib/in.] 27 OK

Uniaxial Moment (Weak Axis) 828.55 [in.Ib/in.] 1,139.06 [in.Ib/in.] 73 OK

7.1 Concrete bearing check (per AISC DG1, section 3.1.1)

A, =B:-N
A, =L-W
A A
f =¢ (0.85f’ \/—2) V22 2
pu(max) c A1 A1_
fpu = fpu(max)
Variables
B [in.] N [in.] L [in.] W [in.]
5.000 5.000 13.684 13.684
f,' [psi] ¢ P, [Ib] M, [in.Ib]
2,500 0.650 0 0
Calculations
A, [in] A, [in?]
25.00 187.25
Results
fou [Psi] fougmay) [PS]
2,762 2,762

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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7.2 Plate bending (Strong Axis), Compression (per AISC DG1, sections 3.3 and AISC’s Engineering Journal, Volume 51, No. 4)

o -0.95d
2
B-0.95b,
noo=73
oL X
Mpl1 _Cr b_eff
- b
oM, =0 F,- 2
Mpl1 < ¢ Mn
Variables
B [in.] N [in.] L [in.] W [in.] dfin] by [in.]
5.000 5.000 13.684 13.684 1.850 1.850
F, [psi] $ t,[in] P, [Ib] M, [in.lb]
36,000 0.900 0.375 0 10,500
Calculations
A, [in] A, [in?] foumag [PSI] m [in.] n[in.]
25.00 187.25 2,762 1.621 1.621
f,, [psi] C, [Ib] x[in.] by [in.] My [in.Ib/in.]
2,762 2,710 0.560 5.000 303.45
Results
M, [in.lb/in.] $ o M, [in.lb/in.] M, [in.Ib/in.]
1,265.62 0.900 1,139.06 303.45

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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7.3 Plate bending (Weak Axis), Compression (per AISC DG1, sections 3.3 and AISC’s Engineering Journal, Volume 51, No. 4)

A, =B-N
A, =L-W
A A
f =c|>(085f \/—2),‘\/ 2.2
pu(max) c A1 A
" N-0.95d
2
B-0.95b;
n 7>
X
Mpl2 _Cr b_eff
t2
oM, =0 F,-2
Mpl2 < ¢ Mn
Variables
B [in.] N [in.] L [in.] W [in.] d[in] b [in.]
5.000 5.000 13.684 13.684 1.850 1.850
F, [psi] ¢ t,[in] P, [Ib] M, [in.Ib]
36,000 0.900 0.375 0 10,500
Calculations
A, [in] A, [in?] foumag [PSI] m [in.] n[in.]
25.00 187.25 2,762 1.621 1.621
., [psi] C, [Ib] x [in.] beg [in.] My [in.Ib/in.]
2,762 879 1.621 1.719 828.55
Results
M, [in.Ib/in.] ¢ & M, [in.Ib/in.] My, [in.Ib/in.]
1,265.62 0.900 1,139.06 828.55

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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7.4 Plate bending, tension (per AISC DG1, sections 3.2, 3.3)
m = N-0.95d
2
_ B-0.95b;
T2
_ TU X
Mpl - beff
t2
¢ Mn = ¢ ’ FY ' Z.E
Mpl < ¢ Mn
Variables
B [in] N [in.] d[in.] by [in.] F, [psi]
5.000 5.000 1.850 1.850 36,000
o ty [in.] P, [Ib] M, [in.Ib]
0.900 0.375 0 10,500

Calculations

m [in.] n [in.]
1.621 1.621
T, [Ib] x [in.] by [in.]
1,219 0.963 1.621
Results
M, [in.lb/in.] [ ¢ M, [in.Ib/in.] My, [in.Ib/in.]
1,265.62 0.900 1,139.06 724.35

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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8 Installation data

Profile: Square HSS (AISC), ; (Lx W x T) = 1.850 in. x 1.850 in. x 0.100 in.

Hole diameter in the fixture (pre-setting) : d; = 0.438 in.

Hole diameter in the fixture (through fastening) : d; = 0.500 in.
Plate thickness (input): 0.375 in.

Drilling method: Hammer drilled

Cleaning: Compressed air cleaning of the drilled hole according to instructions

for use is required

Anchor type and diameter: HIT-HY 200 V3 + HIT-Z-R 3/8
Iltem number: 2018451 HIT-Z-R 3/8" x 4 3/8" (element) /

2334276 HIT-HY 200-R V3 (adhesive)

Maximum installation torque: 354 in.lb

Hole diameter in the base material: 0.438 in.
Hole depth in the base material: 2.750 in.
Minimum thickness of the base material: 5.000 in.

3/8 Hilti HIT-Z Stainless steel non-cleaning bonded expansion anchor with Hilti HIT-HY 200 V3 Safe Set System

8.1 Recommended accessories

Drilling Cleaning

Setting

+ Suitable Rotary Hammer .-
* Properly sized drill bit

+ Dispenser including cassette and mixer
» Torque wrench

Ay
2.500 2.500
[ce]
Yo}
O* O
o
o
Yo}
N
3 Py
S 8 >
o [sp} X
o
o
Yo}
N
O (2 s
©
o
0.658 3.684 0.658
Coordinates Anchor in.
Anchor X y Cx Cix c, Cy
1 -1.842 -1.842 5.000 - 5.000 -
2 1.842 -1.842 8.684 - 5.000 -
3 -1.842 1.842 5.000 - 8.684 -
4 1.842 1.842 8.684 - 8.684 -

Input data and results must be checked for conformity with the existing conditions and for plausibility!
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9 Remarks; Your Cooperation Duties

* Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and
security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms

and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
application.

* You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
or programs, arising from a culpable breach of duty by you.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Zenith Engineers

Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541
Phone | Fax: 415 619 6000 | 415 500 9583

Design: Concrete Offset Fascia Mounted

Fastening point: Offset Fascia Mount for RFC238P

Page: 1
Specifier:
E-Mail: irina@zenithengineers.com

Date: 9/5/2022

Specifier's comments: Install per manufacturer's recommendations

1 Input data

Zenith Notes:

Anchor type and diameter: HIT-HY 200 V3 + HIT-Z-R 3/8

Iltem number: 2018451 HIT-Z-R 3/8" x 4 3/8" (element) / 2334276
HIT-HY 200-R V3 (adhesive)

Effective embedment depth: et act = 2.750 in. (Mg iy = - iN.)

Material: A4

Evaluation Service Report: ESR-4868

Issued | Valid:

Proof:

11/1/2021 | 11/1/2022
Design Method ACI 318-19 / Chem

Stand-off installation: e, = 0.000 in. (no stand-off); t = 0.375 in.

Anchor pIateR :

Profile: no profile
Base material:
Installation:
Reinforcement:

edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, in.lb]

{ ‘Design loads

)

e

= Sustained loads é

1

|
22

4

3 g -
1 SR
—

1. Depth of concrete shall not be less than 5".

2. Edge distance of concrete from center of anchor
bolt shall not be less than 3" on all sides.

3. Minimum compressive strength of concrete shall
not be less than 2,500psi.

|Ix x1,xt=6.000in. x 6.000 in. x 0.375 in.; [Recommended plate thickness: not calculated)

cracked concrete, 2500, f.' = 2,500 psi; h = 5.000 in., Temp. short/long: 32/32 °F
hammer drilled hole, Installation condition: Dry

tension: not present, shear: not present; no supplemental splitting reinforcement present

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Zenith Engineers Page: 2
Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541 Specifier:
Phone | Fax: 415619 6000 | 415 500 9583 E-Mail: irina@zenithengineers.com
Design: Concrete Offset Fascia Mounted Date: 9/5/2022
Fastening point: Offset Fascia Mount for RFC238P
1.1 Load combination and design results
Case Description Forces [Ib] / Moments [in.Ib] Seismic Max. Util. Anchor [%]
2 Inward N =-250;V, =0;V,=0; no 77
M, =-10,500; M, = 0; M, = 0;
NSUS = 0’ MX,SUS = 0’ My,sus = 0’
3 Downward N=0;V,=0; Vy =-250; no 18
M, =0; M, =0; M, =0;
NSUS = 0’ MX,SUS 0’ My,sus = o’
2 Load case/Resulting anchor forces y
Controlling load case: 1 Outward Q 3 Q 4
Tension

Anchor reactions [Ib]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 0 0 0 0
2 0 0 0 0
3 1,204 0 0 0
4 1,204 0 0 0
max. concrete compressive strain: 0.15 [%o]
max. concrete compressive stress: 655 [psi]
resulting tension force in (x/y)=(0.000/2.000): 2,408 [Ib]

©1

OZ
®

resulting compression force in (x/y)=(0.000/-2.634): 2,158 [Ib]

Anchor forces are calculated based on the assumption of a rigid anchor plate.

compression

3 Tension load

Load N, [Ib] Capacity 9 N, [Ib] Utilization By = Nual¢ N, Status
Steel Strength* 1,204 4,749 OK
Pullout Strength* 1,204 5,169 OK
Sustained Tension Load Bond Strength* N/A N/A N/A
Concrete Breakout Failure** 2,408 2,815 OK

* highest loaded anchor **anchor group (anchors in tension)

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Zenith Engineers

Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541
Phone | Fax: 415619 6000 | 415 500 9583

Design: Concrete Offset Fascia Mounted

Fastening point: Offset Fascia Mount for RFC238P

Page:
Specifier:
E-Mail:
Date:

3

irina@zenithengineers.com
9/5/2022

3.1 Steel Strength

N, =ESRvalue refer to ICC-ES ESR-4868
¢ N, >N, ACI 318-19 Table 17.5.2
Variables
Ay [in7] .., [psi]
0.08 94,200

Calculations

Ng, [Ib]
7,306
Results
Nsa [|b] ¢ steel d) Nsa [Ib] Nua [Ib]
7,306 0.650 4,749 1,204

3.2 Pullout Strength

=N_ A refer to ICC-ES ESR-4868

an p a
0 N,y >N, ACI 318-19 Table 17.5.2

a

Variables
Ay N, [Ib]
1.000 7,952

Calculations
N, [1b]
7,952

Results

N, [Ib] 9 concrete ¢ Ny, [1b] N, [Ib]
7,952 0.650 5,169 1,204

Input data and results must be checked for conformity with the existing conditions and for plausibility!

PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Zenith Engineers Page: 4
Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541 Specifier:

Phone | Fax: 415619 6000 | 415 500 9583 E-Mail: irina@zenithengineers.com
Design: Concrete Offset Fascia Mounted Date: 9/5/2022
Fastening point: Offset Fascia Mount for RFC238P

3.3 Concrete Breakout Failure

A
Np, = (A NC) Vaon Vean Ve Voo Ny ACI 318-19 Eq. (17.6.2.1b)
NcO
0 Ngpg > Ny, ACI 318-19 Table 17.5.2
Ay,  see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
Awo =9h ACI 318-19 Eq. (17.6.2.1.4)
1
Veon = (1 +2e'N) <1.0 ACI 318-19 Eq. (17.6.2.3.1)
3h,
C. .
Vegy =07+0.3 (1 A ) <1.0 ACI 318-19 Eq. (17.6.2.4.1b)
M ef
Ca min 1'5hef
Ven = MAX(C’—, C—) <1.0 ACI 318-19 Eq. (17.6.2.6.1b)
ac ac
N, =k &, Vih? ACI 318-19 Eq. (17.6.2.2.1)
Variables
hg [in.] €cqn [in-] € [in.] Camin [iN] Ven
2.750 0.000 0.000 3.000 1.000
C, [in] Ke A, f, [psil
7.050 17 1.000 2,500
Calculations
A [in] Ao lin] ¥ eotn Veean Vean Voo N, [Ib]
82.83 68.06 1.000 1.000 0.918 1.000 3,876
Results
Ny [1b] ® concrete ¢ Ngpg [Ib] Ny [1b]
4,331 0.650 2,815 2,408

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Zenith Engineers Page: 5
Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541 Specifier:

Phone | Fax: 415619 6000 | 415 500 9583 E-Mail: irina@zenithengineers.com
Design: Concrete Offset Fascia Mounted Date: 9/5/2022
Fastening point: Offset Fascia Mount for RFC238P

4 Shear load

Load V,, [Ib] Capacity ® Vv, [Ib] Utilization By =V /¢ V, Status
Steel Strength* N/A N/A N/A N/A
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength (Bond Strength controls)* N/A N/A N/A N/A
Concrete edge failure in direction ** N/A N/A N/A N/A

* highest loaded anchor  **anchor group (relevant anchors)

5 Warnings

The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,
EOTA TR029 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 to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
agreement with the existing conditions and for plausibility!

Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential

concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
or pryout strength governs.

+ Design Strengths of adhesive anchor systems are influenced by the cleaning method. Refer to the INSTRUCTIONS FOR USE given in the
Evaluation Service Report for cleaning and installation instructions.

» For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Installation of Hilti adhesive anchor systems shall be performed by personnel trained to install Hilti adhesive anchors. Reference ACI 318-19,
Section 26.7.

Fastening meets the design criteria!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Zenith Engineers Page: 6
Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541 Specifier:

Phone | Fax: 415619 6000 | 415 500 9583 E-Mail: irina@zenithengineers.com
Design: Concrete Offset Fascia Mounted Date: 9/5/2022
Fastening point: Offset Fascia Mount for RFC238P

6 Installation data

Profile: no profile

Hole diameter in the fixture (pre-setting) : d; = 0.438 in.

Hole diameter in the fixture (through fastening) : d; = 0.500 in.

Plate thickness (input): 0.375 in.

Recommended plate thickness: not calculated

Drilling method: Hammer drilled

Cleaning: Compressed air cleaning of the drilled hole according to instructions

for use is required

Anchor type and diameter: HIT-HY 200 V3 + HIT-Z-R 3/8
Iltem number: 2018451 HIT-Z-R 3/8" x 4 3/8" (element) /

2334276 HIT-HY 200-R V3 (adhesive)

Maximum installation torque: 354 in.lb

Hole diameter in the base material: 0.438 in.
Hole depth in the base material: 2.750 in.
Minimum thickness of the base material: 5.000 in.

3/8 Hilti HIT-Z Stainless steel non-cleaning bonded expansion anchor with Hilti HIT-HY 200 V3 Safe Set System

6.1 Recommended accessories

Drilling Cleaning Setting
+ Suitable Rotary Hammer . - + Dispenser including cassette and mixer
* Properly sized drill bit » Torque wrench
3.000 3.000
o
o
o
3 4 | —©
O O o
o
Q
[sp}
3 3
Se S >
IS < X
o
o
S
1 i\ 2 «
o
o
Q
\ \
0.750 4.500 0.750
Coordinates Anchor [in.]
Anchor X y Cx Cix Cy Cuy
1 -2.250 -2.000 3.000 - 3.000 7.000
2 2250 -2.000 7.500 - 3.000 7.000
3 -2.250 2.000 3.000 - 7.000 3.000
4 2250 2.000 7.500 - 7.000 3.000

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Zenith Engineers Page: 7
Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541 Specifier:

Phone | Fax: 415619 6000 | 415 500 9583 E-Mail: irina@zenithengineers.com
Design: Concrete Offset Fascia Mounted Date: 9/5/2022
Fastening point: Offset Fascia Mount for RFC238P

7 Remarks; Your Cooperation Duties

* Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and
security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms

and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
application.

* You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
or programs, arising from a culpable breach of duty by you.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Zenith Engineers

Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541
Phone | Fax: 415 619 6000 | 415 500 9583

Design: Concrete Flush Fascia Mounted

Fastening point:

Flush Fascia Mount for RFC238P

Page: 1
Specifier:
E-Mail: irina@zenithengineers.com

Date: 9/5/2022

Specifier's comments: Install per manufacturer's recommendations

1 Input data

Anchor type and diameter:

HIT-HY 200 V3 + HIT-Z-R 3/8

Zenith Notes:

Iltem number: 2018451 HIT-Z-R 3/8" x 4 3/8" (element) / 2334276
HIT-HY 200-R V3 (adhesive)

Effective embedment depth: et act = 3-000 in. (Mg i = - iN.)

Material: A4

Evaluation Service Report: ESR-4868

Issued | Valid:
Proof:

Stand-off installation:

Anchor pIateR :
Profile:

Base material:
Installation:

Reinforcement:

11/1/2021 | 11/1/2022
Design Method ACI 318-19 / Chem
e, = 0.000 in. (no stand-off); t = 0.375 in.

1. Depth of concrete shall not be less than 6".

2. Edge distance of concrete from center of anchor
bolt shall not be less than 3" on all sides.

3. Minimum compressive strength of concrete shall
not be less than 2,500psi.

LxI xt= 2.376in. x 7.000 in. x 0.375 in.;}(Recommended plate thickness: not calculated)

no profile

cracked concrete, 2500, f.' = 2,500 psi; h = 6.000 in., Temp. short/long: 32/32 °F

hammer drilled hole, Installation condition: Dry

tension: not present, shear: not present; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, in.lb]

_‘Design loads

e
Sustained loads g

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Zenith Engineers Page: 2
Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541 Specifier:
Phone | Fax: 415619 6000 | 415 500 9583 E-Mail: irina@zenithengineers.com
Design: Concrete Flush Fascia Mounted Date: 9/5/2022
Fastening point: Flush Fascia Mount for RFC238P
1.1 Load combination and design results
Case Description Forces [Ib] / Moments [in.Ib] Seismic Max. Util. Anchor [%]
2 Inward N =-250; V, =0;V, =0; no 86
M, =-10,500; M, = 0; M, = 0;
NSUS = 0’ MX,SUS = 0’ My,sus = 0’
3 Downward N=0;V,=0; Vy =-250; no 22
M, =0; M, =0; M, =0;
NSUS = 0’ MX,SUS 0’ My,sus = o’
2 Load case/Resulting anchor forces y
Controlling load case: 1 Outward 5
Tension
Anchor reactions [Ib]
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force x Shear force y
- pX
1 0 0 0 0
2 2,120 0 0 0
max. concrete compressive strain: 0.28 [%o]
max. concrete compressive stress: 1,205 [psi] 1
resulting tension force in (x/y)=(0.000/2.250): 2,120 [Ib] O
resulting compression force in (x/y)=(0.000/-3.065): 1,870 [Ib] @
Anchor forces are calculated based on the assumption of a rigid anchor plate.
3 Tension load
Load N, [Ib] Capacity ¢ N, [Ib] Utilization By =N_/® N, Status
Steel Strength* 2,120 4,749 45 OK
Pullout Strength* 2,120 5,169 42 OK
Sustained Tension Load Bond Strength* N/A N/A N/A N/A
Concrete Breakout Failure** 2,120 2,153 99 OK
* highest loaded anchor **anchor group (anchors in tension)
Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Zenith Engineers

Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541
Phone | Fax: 415619 6000 | 415 500 9583

Design: Concrete Flush Fascia Mounted

Fastening point: Flush Fascia Mount for RFC238P

Page:
Specifier:
E-Mail:
Date:

3

irina@zenithengineers.com
9/5/2022

3.1 Steel Strength

N, =ESRvalue refer to ICC-ES ESR-4868
¢ N, >N, ACI 318-19 Table 17.5.2
Variables
Ay [in7] .., [psi]
0.08 94,200

Calculations

Ng, [Ib]
7,306
Results
Nsa [|b] ¢ steel d) Nsa [Ib] Nua [Ib]
7,306 0.650 4,749 2,120

3.2 Pullout Strength

Npn =Ny 2, refer to ICC-ES ESR-4868
¢ Ny >Ny, ACI 318-19 Table 17.5.2
Variables
Aa N, [Ib]
1.000 7,952

Calculations
N_, [Ib]

7,952
Results

N, [Ib] 9 concrete ¢ Ny, [1b] N, [Ib]
7,952 0.650 5,169 2,120

Input data and results must be checked for conformity with the existing conditions and for plausibility!

PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Zenith Engineers Page: 4
Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541 Specifier:

Phone | Fax: 415619 6000 | 415 500 9583 E-Mail: irina@zenithengineers.com
Design: Concrete Flush Fascia Mounted Date: 9/5/2022
Fastening point: Flush Fascia Mount for RFC238P

3.3 Concrete Breakout Failure

A
Np, = (A NC) Veon Vean Yen Veon No ACI 318-19 Eq. (17.6.2.1b)
NcO
¢ Ngpg > Ny ACI 318-19 Table 17.5.2
Ay,  see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
Awo =9h ACI 318-19 Eq. (17.6.2.1.4)
1
Veon = (1 +2e'N) <1.0 ACI 318-19 Eq. (17.6.2.3.1)
3h,
C. .
Yegy =0.7+0.3 (1 e ) <1.0 ACI 318-19 Eq. (17.6.2.4.1b)
M ef
Ca min 1 '5hef
Ven = MAX(’—, —) <1.0 ACI 318-19 Eq. (17.6.2.6.1b)
! CBC Cac
N, =k &, Vih? ACI 318-19 Eq. (17.6.2.2.1)
Variables
hg [in.] €cqn [in-] € [in.] Camin [iN] Ven
3.000 0.000 0.000 3.000 1.000
C, [in] Ke A, f, [psil
6.600 17 1.000 2,500

Calculations

Ay, [in’] Ay [in*] Y eotn Vecan Vean Veon N, [Ib]
67.50 81.00 1.000 1.000 0.900 1,000 4,417
Results
Ny [1b] ® concrete ¢ Ngpg [Ib] Ny [1b]
3,313 0.650 2,153 2,120

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Zenith Engineers Page: 5
Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541 Specifier:
Phone | Fax: 415619 6000 | 415 500 9583 E-Mail: irina@zenithengineers.com
Design: Concrete Flush Fascia Mounted Date: 9/5/2022
Fastening point: Flush Fascia Mount for RFC238P

4 Shear load

Load V,, [Ib] Capacity ® Vv, [Ib] Utilization By =V /¢ V, Status

Steel Strength* N/A N/A N/A N/A

Steel failure (with lever arm)* N/A N/A N/A N/A

Pryout Strength (Bond Strength controls)* N/A N/A N/A N/A

Concrete edge failure in direction ** N/A N/A N/A N/A

* highest loaded anchor  **anchor group (relevant anchors)

5 Warnings

The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,
EOTA TR029 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 to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
agreement with the existing conditions and for plausibility!

Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
or pryout strength governs.

+ Design Strengths of adhesive anchor systems are influenced by the cleaning method. Refer to the INSTRUCTIONS FOR USE given in the
Evaluation Service Report for cleaning and installation instructions.

» For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Installation of Hilti adhesive anchor systems shall be performed by personnel trained to install Hilti adhesive anchors. Reference ACI 318-19,
Section 26.7.

Fastening meets the design criteria!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Zenith Engineers

Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541
Phone | Fax: 415619 6000 | 415 500 9583

Design: Concrete Flush Fascia Mounted

Fastening point: Flush Fascia Mount for RFC238P

Page: 6
Specifier:

E-Mail: irina@zenithengineers.com
Date: 9/5/2022

6 Installation data

Anchor type and diameter: HIT-HY 200 V3 + HIT-Z-R 3/8

Profile: no profile Item number: 2018451 HIT-Z-R 3/8" x 4 3/8" (element) /
2334276 HIT-HY 200-R V3 (adhesive)

Hole diameter in the fixture (pre-setting) : d; = 0.438 in. Maximum installation torque: 354 in.lb

Hole diameter in the fixture (through fastening) : d; = 0.500 in. Hole diameter in the base material: 0.438 in.

Plate thickness (input): 0.375 in. Hole depth in the base material: 3.000 in.

Recommended plate thickness: not calculated Minimum thickness of the base material: 5.250 in.

Drilling method: Hammer drilled
Cleaning: Compressed air cleaning of the drilled hole according to instructions

for use is required

3/8 Hilti HIT-Z Stainless steel non-cleaning bonded expansion anchor with Hilti HIT-HY 200 V3 Safe Set System

6.1 Recommended accessories

Drilling Cleaning

Setting

+ Suitable Rotary Hammer .-
* Properly sized drill bit

+ Dispenser including cassette and mixer
» Torque wrench
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Coordinates Anchor [in.]
Anchor X y C Cix Cy Ciy
1 0.000 -2.250 5.000 - 3.000 7.500
2 0.000 2.250 5.000 - 7.500 3.000

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Zenith Engineers Page: 7
Address: 22320 Foothill Blvd, Suite 600, Hayward, CA 94541 Specifier:

Phone | Fax: 415619 6000 | 415 500 9583 E-Mail: irina@zenithengineers.com
Design: Concrete Flush Fascia Mounted Date: 9/5/2022
Fastening point: Flush Fascia Mount for RFC238P

7 Remarks; Your Cooperation Duties

* Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and
security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms

and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
application.

* You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
or programs, arising from a culpable breach of duty by you.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2022 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan




PART NUMBER FINISH SPECS L a b G THK REVISIONS
REXBP3X5-MI MILL RAW ECR/DCR | REV. DESCRIPTION DATE | APPD
AAMA 2604 / 21-021 A INITIAL RELEASE 4-16-21 | MRC
RFXEPSXSBL |  BLACK | TERPON Doooo | 25.13| 011 | 008 | 357 sron | o | CENRERRE SRS |1 ioan | com
AAMA 2604 / sl :
RFXBP3X5-BZ BRONZE INTERPON D2000 32.77| 0.73 | 2.55 | 40.2
AAMA 2604 /
RFXBP3X5-WH WHITE INTERPON D2000 92.45|-0.83 | 1.6 6.9
AAMA 2604 /
RFXBP3X5-SlI SILVER INTERPON D2000 87.3 |-069| 1.6 6.9
215R 1 CLASS 1
RFXBP3X5-AN ANODIZED CLEAR 87.3 |-069| 1.6 6.9
4X @ .34 THRU ALL
\/ @ .67 X 82°
4X @ .43 THRU ALL-
_\<— 2.50
.63 — / 4X R.38
A A \ﬁ ]
AN -
o 1N T/ NS ® Z
ol &5 © F
> —
BE 5D | Loy !
LS n \
™ ™~ =
X S
O (DY RN NN
N Qﬂ Q/ o '} |
\ K / Y L |
1.58 - »<( 01.850 )= \— 0.6875 MIN.
.63 - 3.75 > @ .63 THRU 0.5 MIN. —» |«
- 5.0 > . " .
Provide 3/8" anchors with
Min. 3.75" embedment in
NOTES: Min. 6" concrete slab.
PART NUMBER: RFXBP3X5-XX . " .
1. PART TO HAVE A NON-ABRASIVE FINISH. Min. 5 edge distance for
2. PART TO HAVE MIN. DRAFT ANGLE AS TOOLING REQUIRES. anchors is I’EQUiTEd.
3. ANY AND ALL CHANGES TO MATERIAL OR FINISH MUST BE APPROVED BY NWI.
4. ALL DIAMETERS TO BE CONCENTRIC WITHIN .005 UNLESS OTHERWISE SPECIFIED. DIMENSIONS ARE N INCHES NAME DATE - )
5. ALL CORNERS TO BE .015 MAX R OR CHAMFER OR OTHERWISE NOTED. FRACTIONALS1/16" DRAWN ' MRC  04/16/21 - allm
6. ALL DIMENSIONS ARE FINISHED PART DIMENSIONS. LA K oD CHECKED . Comrr SrECiALTY
7. POWDERCOAT FINISH TO BE INTERPON 600 OR NWI APPROVED EQUIVALENT. TWO PLACE DECIMAL 2001 ENG APPR
8. REMOVE ALL BURRS, BREAK CORNERS, AND SHARP EDGES. PROPRIETARY AND CONFIDENTIAL THREE PLACE DECIMAL £0.005 MFG APPR. RFX 3X5
9. NO FLASH ALLOWED. THE INFORMATION CONTAINED IN THIS %SER;TLTB QA : SURFACE MOUNT
10. PART VOLUME: 5.02 CU. IN. T e conntcnon e . oM BASE PLATE
REPRODUCTION IN PART OR AS AWHOLE | VARIOUS SIZE pWG. REV.

11.(XXXXXXX) DENOTES CRITICAL TO FUNCTION

WITHOUT THE WRITTEN PERMISSION OF
THE CABLE CONNECTION IS PROHIBITED.

Page 86 of 96

DO NOT SCALE DRAWING

A o, RFXBP3X5-XX B

SCALE:1:2  WEIGHT:

SHEET 1 OF 1
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PART NUMBER FINISH SPECS L a b G | THK REVISIONS
AAMA 2604 / ECR/DCR | REV. DESCRIPTION DATE APPD
RFXBP3X74H-BL BLACK INTERPON D2000 25.13| 0.11 | -0.08 | 357 21-021 A INITIAL RELEASE 4-16-21 MRC
N AAMA 2604 / 21-021 B UPDATED SLOT RADIUS TO .100 50521 | MRC
RFXBP3X74H-BZ BRONZE INTERPON D2000 | 32.77| 073 | 2.55 | 402
RFXBP3X74H-S| SILVER N 2008 Lo | 873 | -0.69 | 16 | 6.9 21001 | C | CENTER DRAIN HOLE MODIFIED GENERAL NOTES, | 11-1621 | ChM
AAMA 2604 / 3.0 WAS 3.00, 7.0 WAS 7.00
RFXBP3X74H-WH WHITE INTERPON D2000 | 92:45|0.83| 1.6 | 6.9
©.63 4X45° X .19
4X R.50
4X @ 43 THRU ALL «— 1.88 —»] 213 R.10 TYP
0.6875 MIN. — _\ 375 — 63
T4 /(} \ ! \i ]
- ~N a8 M o .
i = - — P
t{ —— - Y |3 =z
22 ) =
oM = 1.850 W o) &
®|= ~ic
—— —t— @0
r\ H O N mn .
Y {} 5 = O - Provide 3/8" anchors with
\ \ . . / ] Min. 3.75" embedment in
106 106 Min. 6" concrete slab.
™ tHru ™ | T THRU ™ 0.5 MIN . Min. 5" edge distance for
- a4 anchors is required.
NOTES:
63 DR 5.750 > 1.1T IS STRUCTURALLY ACCEPTABLE TO PROVIDE SLOTTED HOLES IN
THE LONGITUDINAL DIRECTION TO ACCOMODATE THE ATTACHMENT
- 7.0 > OF SLOPED BASE PLATE AND VERTICAL POST AT INTERMEDIATE
POSTS ONLY AND NOT AT THE END OF THE STAIR RAILS.
NOTES:

. PART TO HAVE A NON-ABRASIVE FINISH.
PART TO HAVE MIN. DRAFT ANGLE AS TOOLING REQUIRES.

. ANY AND ALL CHANGES TO MATERIAL OR FINISH MUST BE APPROVED BY NWI.

. ALL DIAMETERS TO BE CONCENTRIC WITHIN .005 UNLESS OTHERWISE SPECIFIED.

ALL DIMENSIONS ARE FINISHED PART DIMENSIONS.
POWDERCOAT FINISH TO BE INTERPON 600 OR NWI APPROVED EQUIVALENT.
REMOVE ALL BURRS, BREAK CORNERS, AND SHARP EDGES.

NO FLASH ALLOWED.

10. PART VOLUME: 6.66 CU. IN.
11. (XXXXXXX) DENOTES CRITICAL TO FUNCTION

1
2.
3.
4
5. ALL CORNERS TO BE .015 MAX R OR CHAMFER OR OTHERWISE NOTED.
6.
7.
8.
9.

PART NUMBER: RFXBP3X74H-XX

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF

THE CABLE CONNECTION. ANY
REPRODUCTION IN PART OR AS A WHOLE
WITHOUT THE WRITTEN PERMISSION OF
THE CABLE CONNECTION IS PROHIBITED.

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL#1/16"

ANGULAR: MACH=1*BEND =1*
ONE PLACE DECIMAL ~ 20.03
TWO PLACE DECIMAL ~ #0.01
THREE PLACE DECIMAL £0.005

MATERIAL

6061-T6 AL

FINISH
VARIOUS

DO NOT SCALE DRAWING

NAME
DRAWN MRC
CHECKED
ENG APPR,
MFG APPR.
QA

COMMENTS:

SIZE DWG.
A nNo.

SCALE:1:2

WEIGHT:

RFX 3X7

SURFACE MOUNT

BASE PLATE

RFXBP3X74H-XX ¢

SHEET 1 OF 1

DATE
—
e ORI
: LadELE + SPECLALLY

REV.
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PART NUMBER FINISH SPECS L a b G REVISIONS
RFXBP5X50S-MI MILL RAW ECR/DCR | REV. DESCRIPTION DATE APPD
RFXBP5X50S-BL BLACK PAINTED 25.13 | 0.11 |-0.08] 35.7 2103 | A INITIAL RELEASE 101821 | ovm
RFXBPSX50S-BZ BRONZE PAINTED 3277|073 12.55| 40.2 CLARIFIED DIMENSIONAL INFORMATION, ADDED DRAIN
RFXBP5X50S-WH WHITE PAINTED 9245 | -0.83 | 2.13| 51.9 21-091 B HOLE, MOD%FéEE V(\BlgglﬁliéL é\lguisé :;.(7)% WAS 3.717, 11-16-21 CMM
RFXBP5X508S-SI SILVER PAINTED 87.3 |-069| 16 | 6.9 : — .
RFXBP5X50S-AN ANODIZED ANODIZED 873 |-069| 16 | 6.9
- 5.0 >
.64 - 03.72 ——
1.58 - > [J1.850 )
.64 — / 4X R.50
I ) / \< ]
v Vs N 4X ¢ .344 THRU ALL —
N N - NI \ @ .67 X82°
2.67
! | @ .63 THRU
I\
5.0 Q y
, ! /—4x ® .43 THRU ALL
| CJ } T
(M~ A (] \'/ 1.40
N (N L 1N U/ I
\J M H n H
Y / ] Provide 3/8" anchors with
0.5 MIN Min. 3" embedment in
— [-— H n
NOTES: 250 —= ' ' Min. 5.25" concrete slab.
Min. 5" edge distance for
. PART TO HAVE A NON-ABRASIVE FINISH. . .
PART TO HAVE MIN. DRAFT ANGLE AS TOOLING REQUIRES. anchors is requi red.
ANY AND ALL CHANGES TO MATERIAL OR FINISH MUST BE APPROVED BY NWI. ENSIONS ARE N NGHES —
. ALL DIAMETERS TO BE CONCENTRIC WITHIN .005 UNLESS OTHERWISE SPECIFIED. TOLERANCES: o
FRACTIONALS1/16" A MRC  5-25-21

ALL DIMENSIONS ARE FINISHED PART DIMENSIONS.
POWDERCOAT FINISH TO BE INTERPON 600 OR NWI APPROVED EQUIVALENT.
REMOVE ALL BURRS, BREAK CORNERS, AND SHARP EDGES.
NO FLASH ALLOWED.
10. PART VOLUME: 8.74 CU. IN.
11.(XXXXXXX) DENOTES CRITICAL TO FUNCTION

1
2.
3.
4
5. ALL CORNERS TO BE .015 MAX R OR CHAMFER OR OTHERWISE NOTED.
6.
7.
8.
9.

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF
NATIONWIDE INDUSTRIES. ANY
REPRODUCTION IN PART OR AS A WHOLE
WITHOUT THE WRITTEN PERMISSION OF
NATIONWIDE INDUSTRIES IS PROHIBITED.

ANGULAR: MACH= 1°BEND =1*
ONE PLACE DECIMAL  £0.03
TWO PLACE DECIMAL ~ £0.01
THREE PLACE DECIMAL £0.005

MATERIAL
6061-T6 ALUMINUM

FINISH
VARIOUS

DO NOT SCALE DRAWING

CHECKED

ENG APPR

MFG APPR.
Q.A.

COMMENTS:

@Railﬁ‘.l'
= GABLE - SFECIALTY

RFX
5X5 OFFSET
BASE PLATE
RFXBP5X50S B

WEIGHT: SHEET 1 OF 1

SIZE DWG.
A nNo.

SCALE:1:1
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PART NUMBER FINISH SPECS L a b G REVISIONS
RFXBP5X5S-MI MILL RAW ZONE REV. DESCRIPTION DATE APPD
AAMA 2604 / 21-021 A INITIAL RELEASE 4-16-21 MRC
RFXBP5X5S-BL BLACK INTERPON D2000 25.13| 0.11 | -0.08 | 35.7 21-021 B UPDATED SLOT RADIUS TO .100 5-05-21 MRC
AAMA 2604 / 21001 | C | GRANHOLE MODIFED GENERAL NOTES 57s WAS 3 717, | 111621 | cmm
RFXBP5X5S-BZ BRONZE INTERPON D2000 | 3277 | 0.73 | 2.55 | 40.2 , ) GENERAL NOTES, 3. 7
AAMA 2604 /
RFXBP5X5S-WH WHITE INTERPON D2000 92.45|-0.83| 1.6 6.9
AAMA 2604 /
RFXBP5X5S-SI SILVER INTERPON D2000 87.3 |-0.69| 1.6 6.9
215R 1 CLASS 1
RFXBP5X5S-AN ANODIZED CLEAR 87.3 |-069| 1.6 6.9
4X @ .43 THRU ALL: Q
1.06
- > THRU @ .63 THRU
4 PL
.64 — 1.58 — 4X R.50 Q
L1
@ 375 TYP Q
— /g e Q
| + T = 2.50
A <<k E + H,
05.0 ( 1.850 ) CJ
03.72 | —R10 Q P
| + [ ?:__:'g/ “
@ @ SN x5 x 1875 H Provide 3/8" anchors with
' K / Min. 2.75" embedment in
— Min. 5" concrete slab.
28 - Min. 5" edge distance for
.64 - - 2.50 —» 96— . .
anchors is required.
e— 1.44 —» 2.13 NOTES:
NOTES:

. PART TO HAVE A NON-ABRASIVE FINISH.

PART TO HAVE MIN. DRAFT ANGLE AS TOOLING REQUIRES.
. ANY AND ALL CHANGES TO MATERIAL OR FINISH MUST BE APPROVED BY NWI.
. ALL DIAMETERS TO BE CONCENTRIC WITHIN .005 UNLESS OTHERWISE SPECIFIED.

ALL DIMENSIONS ARE FINISHED PART DIMENSIONS.
POWDERCOAT FINISH TO BE INTERPON 600 OR NWI APPROVED EQUIVALENT.
REMOVE ALL BURRS, BREAK CORNERS, AND SHARP EDGES.

NO FLASH ALLOWED.

10. PART VOLUME: 8.16 CU. IN.

11. (XXXXXXX) DENOTES CRITICAL TO FUNCTION

1
2.
3.
4
5. ALL CORNERS TO BE .015 MAX R OR CHAMFER OR OTHERWISE NOTED.
6.
7.
8.
9.

1. 1T IS STRUCTURALLY ACCEPTABLE TO PROVIDE SLOTTED HOLES IN
THE LONGITUDINAL DIRECTION TO ACCOMODATE THE ATTACHMENT
OF SLOPED BASE PLATE AND VERTICAL POST AT INTERMEDIATE
POSTS ONLY AND NOT AT THE END OF THE STAIR RAILS.

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF

THE CABLE CONNECTION. ANY
REPRODUCTION IN PART OR AS A WHOLE
WITHOUT THE WRITTEN PERMISSION OF
THE CABLE CONNECTION IS PROHIBITED.

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL#1/16"

ANGULAR: MACH= 1*BEND =1*

DRAWN

CHECKED
ONE PLACE DECIMAL  £0.03
TWO PLACE DECIMAL ~ +0.01

ENG APPR

NAME DATE -
we - RALE

LadELE + SPECLALLY

THREE PLACE DECIMAL £0.005 MFG APPR. RFX 5X5 SLOTTED

MATERIAL QA SURFACE MOUNT

S001LT commens BASE PLATE

VARIOUS SIZE DWG. REV.

A No

DO NOT SCALE DRAWING SCALE:1:2

WEIGHT:

RFXBP5X5S ¢

SHEET 1 OF 1



PART NUMBER XX-FINISH SPECS L a b G THK REVISIONS
REXBP5X5-MI MILL RAW ECR/DCR | REV. DESCRIPTION DATE | APPD
AAMA 2604 / 1 INITIAL RELEASE 3-11-18 | DHL
RFXBP5X5-BL BLACK INTERPON D2000 25.13| 0.11 [ -0.08 | 35.7 2 ADDED WIRING HOLE 6-26-19 | DHL
RFXBP5X5-BZ BRONZE AAMA 2604 / 3277 073 | 2.55 | 402 21-015 3 UPDATED TOLERANCES FOR MANUFACTURING PROCESS | 3-31-21 | MRC
INTERPON D2000
AAMA 2604 / 9245|083 | 18 | 69 21-021 A INITIAL RELEASE 41621 | MRC
| INTERPONDagp | 9249 2791 79 | B e B e R B
RFXBP5X5-SI SILVER 87.3 |-069| 1.6 6.9
INTERPON D2000
215R 1 CLASS 1
RFXBP5X5-AN ANODIZED CLEAR 87.3 |-069| 1.6 6.9
4X ¢ .34 THRU ALL 03.72 el — 64 Q
\ @ .67 X 82° ’ '
4X @ .4300 < 01.850 )= > 1.58 AX R.50 @ Q
v 1
A ]
></ \ N :\ 5
N . . /M —
158 N N I Q
l \)\ _ f()\ o O @
| | :
N &
- | O I <>‘/:/
9. Q
N Aﬁ .
N N 2.50
/A _ _ /AR
\V XV —
Y & / L . .
Provide 3/8" anchors with
2.50 38— - Min. 2.75" embedment in
NOTES: Min. 5" concrete slab.
1. PART TO HAVE A NON-ABRASIVE FINISH. Min. 5" edge distance for
2. PART TO HAVE MIN. DRAFT ANGLE AS TOOLING REQUIRES. ] anchors is required.
3. ANY AND ALL CHANGES TO MATERIAL OR FINISH MUST BE APPROVED BY NWI. PART NUMBER: RFXBP5X5-XX a
4. ALL DIAMETERS TO BE CONCENTRIC WITHIN .005 UNLESS OTHERWISE SPECIFIED. DIMENSIONS ARE N NCHES NAME | DATE - .
5. ALL CORNERS TO BE .015 MAX R OR CHAMFER OR OTHERWISE NOTED. FRACTIONALL1/16" ORAWN | MRC  04/16/21 c = allm
6. ALL DIMENSIONS ARE FINISHED PART DIMENSIONS. ANGULAR MACH: 980 51" [CHECKED ] Al
7. POWDERCOAT FINISH TO BE INTERPON 600 OR NWI APPROVED EQUIVALENT. TWO PLACE DECIMAL 001 i;i’;:: REXEXS
8. REMOVEALL BURRS, BREAKCORNERS, AND SHARPEDGES PROPRIETARY AND CONFIDENTIAL THREE PLACE DECIMAL $0.005 on -
9. NO FLASH ALLOWED. THE INFORMATION CONTAINED IN THIS MATERIAL . SURFACE MOUNT
DRAWING IS THE SOLE PROPERTY OF 6061' TB COMMENTS:
10. PART VOLUME: 8.74 CU. IN. THE CABLE CONECTION. ANY o BASE PLATE
REPRODUCTION IN PART OR AS AWHOLE | V/ARIOUS SIZE pwG REV.

11.(XXXXXXX) DENOTES CRITICAL TO FUNCTION

Page 90 of 96

WITHOUT THE WRITTEN PERMISSION OF
THE CABLE CONNECTION IS PROHIBITED.

DO NOT SCALE DRAWING

A No

SCALE:1:2

RFXBP5X5-XX B

WEIGHT:

SHEET 1 OF 1
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6. WOOD ANCHOR CONNECTION FOR RFX238P POST

Consider short-term loading in wet enviroment & wood shall be Douglas-Fir or better:

G:=0.5 (Specific Gravity of wood member)
3 .
D:= N (Diameter of Lag Screw)
Cp:=1.6 C,,=0.7 C;:=1.0 K, :=1800
3 3

W g serew =K+ GoD* l?’—fz 304.97 l?’—f (3/8" Lag Screw Withdrawal Value)

T in in
W/?) 8_screw ‘= CD ° Cm ° Ct ¢ W3 8_screw = 341.56 ﬂ

T ;- in
Tension qpaeity=4-72 W3 g orer, = 1.6 kip (Withdrawal Capacity for 5 inch thread length)

(Use 3/8" x 10" long lag screw)

Shear .qpacity =150 Ibf (Capacity of 3/8" lag screw per NDS Table 12K)

CASE 1: Mounted on top of Wood Member

Base Plate Anchorage design for Wood Connection

Plive_load =250 lb.f
M, overturning_design — 10.5 kﬂ'p -in

Ming,chor spacing=3-T17 in (Minimum spacing between lag screws)
M,

overturning_design

per_anchor = B
2-M Z'n’(mchor_spacing

P.
Shear = w =62.5 Ibf (Shear per lag screw)

per_anchor *—

Tension =1.41 Kkip (Tension per lag screw)

Tension, =1.612 kip

capacity

Shear .qpacity = 150 Ibf

Tension
DCRy:= P cr-anchor — .88 (Less than 1, therefore Okay in Tension)
Tenszoncamcity
Shear
DCRy, = per_anchor _ (.42 (Less than 1, therefore Okay in Shear)
S hea’rcapacity

190417-C0O3-Railing-MathcadCalcs-HKM.mcdx
Zenith Project: 190417-CO3

Project Title: Railing Design
Project Engineer: Hemal Modi, P.E.
Reviewed By: Senthil Puliyadi, M.S., M. Eng., P.E.
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5 5
DCR:=DCR; K +DCRy, $=1.03 Approximate formula for combined check !
TenSiO'n’per anchor ) .
a:=atan = =87.466 deg Harkinsons formula should be used for combined check !
S hea’rper_anchor
=1/Sh ? | Tensi P —1.414 ki
P resultantload *— ea’rper_anchor + enszonper_anchor =1.41 p
7= Tensioncapaci;y . SheaTcapacity _= 1.582 kip
Tension qpqéiy s COS (o) + Shear qpqcity * SN (a)

DCR::W:O.S%

a

So, 3/8" lag screws with 5" thread length as embedment is required.

CASE 2: Flush Fascia Mounted ‘on:Wood Member 1 }/ZEUEJ?&'JS*QOST
TOP OF DECK " ”
Plive load:250 lb.f X
- %" HOLES FDR—/TQ” '
<. %" ATTACHMENTS I = -
CASE 2a - For load perpendicular to the fascia N
IPB REQUIRED H¢'”

M, overturning_design — 10.5 k;'"p i

Llever_arm_upper_lag =4.5 1n +1.5 m=6 1in Llever_arm_lower_lag =1.51n

Tension qpgeity=1.612 kip
M =L T . L L lever_arm_lower_lag T {
resist *— lever_arm_upper_lag * enszoncapacity + lever_arm_lower. lag * ° enszoncapacity

L lever_arm_upper_lag

M, s =10.28 kip-in

M . .
DCR:= ovmj\z;nmg‘deszg" =1.02  (Acceptable in Tension)

resist

CASE 2b - For load vertically down

Shear

per_anchor "=

P,.
lw;_load —125 lbf

Shear .qpacit, = 150 Ibf

S hea"rper anchor .
DCR:= = =0.83 (Less than 1, therefore Okay in Shear)
Shear

capacity

So, 3/8" lag screws with 5" thread length as embedment is required.

190417-C0O3-Railing-MathcadCalcs-HKM.mcdx
Zenith Project: 190417-CO3

Project Title: Railing Design
Project Engineer: Hemal Modi, P.E.
Reviewed By: Senthil Puliyadi, M.S., M. Eng., P.E.
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CASE 3: Offset Fascia Mounted on Wood Member

Plive-toaa=250 Ibf

CASE 2a - For load perpendicular to the fascia (Consider additional 3" for offset fascia mounted)
M, overturning_design_offsetfascia ‘=YL overturning_design +P live_load * 3 in=11.25 k;’"p «in
Tensionper el M overturning_desi.gn_off setfascia + P live_load —1.469 klp
T 2.4 in
Tension qpqeity = 1.612 kip
Tension
DCR:= 2 eranchor _ .91 (Less than 1, therefore Okay in Tension)
Tension

capacity

CASE 2b - For load vertically down

P,
Shear e, anchor = % =62.5Ibf  Shearpqeir,= 150 Ibf
Shear
DCR:= per_anchor _ .42 (Less than 1, therefore Okay in Shear)
S hearcapacity

So, 3/8" lag screws with 5" thread length as embedment is required.
7. HINGED OFFSET FASCIA FOR RFX238P POST

1.
dpin_dia::Z m

T

Apin_area = (Z * dpin_dia2 ) =0.0491 in2

Qpin =2 Strength reduction factor

F\, ss304 316:=75 ksi F y_5S304_316:=30 ksi

Fy 55304 316:=30 ksi F, 55304 316:=15 ksi

Plive_load
Plive_load:250 lbf P :, ::T: 125 lbf

pin

F A
Shear cqpacity = ”—55304—;’216 PaTed _ 368.16 Ibf

pin

P.
DCR,;,i=——"——=0.34 < 0.5
Shear

capacity

1/4" x 6" long stainless steel pin is required to transmit shear to the other side with FOS of 4.

Hinged Rail Splice is extension of rail over the post, less than 12" and considered non structural.

190417-C0O3-Railing-MathcadCalcs-HKM.mcdx
Zenith Project: 190417-CO3
Project Title: Railing Design
Project Engineer: Hemal Modi, P.E.
Reviewed By: Senthil Puliyadi, M.S., M. Eng., P.E.



Page 94 of 96

| Design Method|| Allowable Stress Design (ASD) v |
| Connection TypeH Withdrawal loading v ‘
| Fastener Type“ Lag Screw hd I
| Loading Scenario” N/A v ‘
| Main Member TypeH Douglas Fir-Larch v ‘
| Main Member Thickness” 11.5in. v ‘
| Side Member Type” Steel v ‘
| Side Member Thickness|| 12 gage v|
| Washer Thickness” 0in. v ‘
| Nominal Diameter” 3/8 in. v ‘
| Length“ 10 in. v I
| Load Duration Factor” CD=1.6 v ‘
| Wet Service Factor” C_M=0.7 v ‘
| End Grain Factor” C_eg=1.0 v ‘
| Temperature Factor” C_t=1.0 v ‘
Adjusted ASD Capacity |[1804 Ibs. |||

e The Adjusted ASD Capacity only applies to withdrawal of the fastener from the
main member. It does not address head pull-through capacity of the fastener in the
side member.

While every effort has been made to insure the accuracy of the information presented, and
special effort has been made to assure that the information reflects the state-of-the-art,
neither the American Wood Council nor its members assume any responsibility for any
particular design prepared from this on-line Connection Calculator. Those using this on-line
Connection Calculator assume all liability from its use.

The Connection Calculator was designed and created by Cameron Knudson, Michael
Dodson and David Pollock at Washington State University. Support for development of the
Connection Calculator was provided by American Wood Council.

SHEAR PARALLEL TO GRAIN SHEAR PERPENDICULAR TO GRAIN
/

1.50 edge ’1" 4% loaded edge

distance g 30 min. spacing distance 30 spacing
=
= .

1.50 edge = 2@ thru 3.5¢ min. 1.5@ unloaded edge 2¢ min. end

distance = end distance distance distance
TABLE 12.5.1A / 12.5.1B / 12.5.1C TABLE 12.5.1A/12.5.1B/ 12.5.1C
WITHDRAWAL

1.5@ edge

distance 44 spacing

4@ end

1.5¢ edge
Gadg distance

distance

TABLE 12.5.1E (lag screws)


mailto:info@awc.org
https://ssttoolbox.widen.net/view/pdf/lo69jw45jn/ICCES_ESR3046.pdf?t.download=true&u=cjmyin
https://www.engineeringexpress.com/wiki/lag-bolts-in-wood/
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| Design MethodH Allowable Stress Design (ASD) v ‘
| Connection Type“ Lateral loading v I
| Fastener Type“ Lag Screw hd I
| Loading Scenario” Single Shear v ‘
| Main Member Type“ Douglas Fir-Larch v I
| Main Member Thickness“ 2.51n. v |
Main Member: Angle ?f |90 I
Load to Grain
| Side Member TypeH Steel v ‘
| Side Member Thickness“ 1/4 in. v I
Side Member: Angle of 5
Load to Grain
| Washer Thickness|| 0 in. v|
| Nominal Diameter“ 3/8 in. v I
| Length“ 2.51n. v I
| Load Duration Factor“ CD=1.6 v ‘
| Wet Service FactorH C_M=0.7 v ‘
| End Grain Factor“ C_eg=1.0 v ‘
| Temperature Factor“ Ct=1.0 v I

Connection Yield Modes

| Im |40 1bs. |
| Is 1291 Ibs. |
| 1 241 1bs. |
| IIm [251 bs. |
| s [241 1bs. |
| v 1202 Ibs. |

| Adjusted ASD Capacity |[202 Ibs. |

o Lag Screw bending yield strength of 45000 psi is assumed.

e The Adjusted ASD Capacity is only applicable for lag screws with adequate end
distance, edge distance and spacing per NDS chapter 11.

o ASTM A36 Steel is assumed for steel side members 1/4 in. thick, and ASTM A653
Grade 33 Steel is assumed for steel side members less than 1/4 in. thick.

While every effort has been made to insure the accuracy of the information presented, and
special effort has been made to assure that the information reflects the state-of-the-art,
neither the American Wood Council nor its members assume any responsibility for any
particular design prepared from this on-line Connection Calculator. Those using this on-line
Connection Calculator assume all liability from its use.

The Connection Calculator was designed and created by Cameron Knudson, Michael
Dodson and David Pollock at Washington State University. Support for development of the
Connection Calculator was provided by American Wood Council.
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| Design MethodH Allowable Stress Design (ASD) v ‘
| Connection Type“ Lateral loading v I
| Fastener Type“ Lag Screw hd I
| Loading Scenario” Single Shear v ‘
| Main Member Type“ Douglas Fir-Larch v I
| Main Member Thickness“ 2.51n. v |
Main Member: Angle ?f |90 I
Load to Grain
| Side Member TypeH Steel v ‘
| Side Member Thickness“ 12 gage v I
Side Member: Angle of 5
Load to Grain
| Washer Thickness|| 0 in. v|
| Nominal Diameter“ 3/8 in. v I
| Length“ 2.51n. v I
| Load Duration Factor“ CD=1.6 v ‘
| Wet Service FactorH C_M=0.7 v ‘
| End Grain Factor“ C_eg=1.0 v ‘
| Temperature Factor“ C_t=1.0 v I

Connection Yield Modes

| Im [472 1bs. |
| Is [385 1bs. |
| 11 [215 1bs. |
| IIm [264 1bs. |
| s ||152 1bs. |
| v 1200 Ibs. |

| Adjusted ASD Capacity |[152 Ibs. |

o Lag Screw bending yield strength of 45000 psi is assumed.

e The Adjusted ASD Capacity is only applicable for lag screws with adequate end
distance, edge distance and spacing per NDS chapter 11.

o ASTM A36 Steel is assumed for steel side members 1/4 in. thick, and ASTM A653
Grade 33 Steel is assumed for steel side members less than 1/4 in. thick.

While every effort has been made to insure the accuracy of the information presented, and
special effort has been made to assure that the information reflects the state-of-the-art,
neither the American Wood Council nor its members assume any responsibility for any
particular design prepared from this on-line Connection Calculator. Those using this on-line
Connection Calculator assume all liability from its use.

The Connection Calculator was designed and created by Cameron Knudson, Michael
Dodson and David Pollock at Washington State University. Support for development of the
Connection Calculator was provided by American Wood Council.
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