Principals;
ADVANTAGE GROUP Robin R. Hahn P.E.

ENGINEERS, INGC. Raymond J. Brake P.E.

A4

Superior Aluminum Products, Inc.
555 E. Main Street

PO Box 430

Russia, OH 45363

2/3/2022

Attn: Scott Guggenbiller
Re: PSI Property Services
Project No. 21937.87

Dear Mr Guggenbiller:

At your request, | have analyzed the proposed guardrail system for the PSI Property Services
project for the Park Terrace Condominium Association project, located at 212-218 Locust St. SE,

Vienna, VA 22180. My review is limited to sheet X0119239 dated 10-20-2021.

The project consists of 9000 series guardrails connected to existing wood framed deck structures.
No architectural or structural drawings have been provided. AGE has not visited the site to
observe the condition of the existing structure. All information provided in this submittal is an
assumption, which shall be verified by the architect or structural engineer of record, and the G.C.
The architect and structural engineer of record shall verify that all existing framing is adequate to

support guardrail connections and guardrail forces.

Posts shall be reinforced with 2.37x2.3”x.25” x 2-7/8” reinforcing bar. Guardrail posts shall be
connected to the wood structure per the attached details SK-1 through SK-4.

The approver/approvers shall verify all connection details accurately represent the structural

components and notify Advantage Group Engineers immediately of any discrepancies.

1527 Madison Road Cincinnati, Ohio 45206 (513) 396-8900



Project No. 21937.87 Page 2

The guardrail system described in this letter will be adequate to support the minimum code

required loads. The structural analysis and calculations are attached.

Sincerely,

KYLE CHRISTOPHER JENKINS

Lic. No. 0402057572

Kyle Jenkins, P.E.
Advantage Group Engineers, Inc.

1527 Madison Road Cincinnati, Ohio 45206 (513) 396-8900



Structural Consultants

ENGINEERS, INC. Cincinnati, Ohio 45206 Client: SUPERIOR ALUMINUM
Phone: (513) 396-8900 Proj. No.: 21937.87 Date: 12/29/2021
Design Team: KCJ / S) Dwg: SK-1
q_ RAIL
\
POST
\ #973S BASE WITH
| (4) 3/8"x6" LAG SCREWS, GALVANIZED
OR POWER LAGS HCR

|
|
I
|
|
27/8" i
|
|
I
|
|

2x DECKING
(SEE STRUCTURAL)

(2) ROWS OF [

(3) 10d FACE NAILS\

SIMPSON ML24Z
EACH END

2x RIM BOARD
(SEE STRUCTURAL)

(3) 2x8 PT BLOCKING WITH
(3) 10d FACE NAILS EACH END
EACH PLY

\2x JOIST

(SEE STRUCTURAL)

\STEEL BEAM

SK-1 JOISTS PER PENDICULAR TO RAIL

SCALE 11/2"=1'-0"




Structural Consultants PI‘OjeCt: PSI PROPERTY SERVlCES

ADVANTAGE GROUP 1'52.7 Ma.dison. Avenue
ENGINEERS, INC. Cincinnati, Ohio 45206 Client: SUPERIOR ALUMINUM
Phone: (513) 396-8900 Proj. No.: 21937 87 Date: 12/29/2021
Design Team: KCJ / §) Dwg: SK-2

\

L #9735 BASE WITH
| 1] (4) 3/8"x6" LAG SCREWS, GALVANIZED
B OR POWER LAGS HCR
]
| 1]

27/8" 6
ol (3) 2x8 PT FLAT BLOCKING
] ]
|| 2x DECKING
BN (SEE STRUCTURAL)
Ll
o |

(2) ROWS OF | _ <
(3) 10d FACE NAILS e °
e H - (2) ROWS OF
2 4o | (3) 10d FACE NAILS
oy JOIST 2x JOIST
EE STR ? RAL (SEE STRUCTURAL)
(SEE STRUCTURAL) SIMPSON ML24Z

EACH SIDE

SK-2 JOISTS PARALLEL TO RAIL
SCALE 11/2"=1-0"




Structural Consultants

ADVANTAGE GROUP 1527 Madison Avenue Project: PSI PROPERTY SERVICES

ENGINEERS, INC. Cincinnati, Ohio 45206 Client: SUPERIOR ALUMINUM

Phone: (513) 396-8900 Proj. No.: 21937.87 Date: 12/29/2021
Design Team: KCJ / §) Dwg: SK-3

#973S BASE WITH POST

BN
(4) 3/8"x6" LAG SCREWS, GALVANIZED } }
OR POWER LAGS HCR R

R

>11/2" 2x DECKING

(3) 2x8 PT FLAT BLOCKING  — (SEE STRUCTURAL)
I I
| SN |

> ‘ <
T - |

2) ROWS OF/ —=.
3) 10d FACE NAILS

2x JOIST \EXISTING JoIST
(SEE STRUCTURAL) (SEE STRUCTURAL)
SIMPSON ML24Z

EACH SIDE

SK-3 LAG SCREW A MINIMUM OF 1 1/2" FROM
JOIST

SCALE 11/2"=1'-0"

o

° o

¢ RAIL

|
POST
#973S BASE WITH } }
(4) 3/8"'x6" LAG SCREWS, GALVANIZED R PP
OR POWER LAGS HCR ARy 2x DECKING
(3) 2x8 PT FLAT BLOCKING [ (SEE STRUCTURAL)
' $

| s |

(2) ROWS OF - -1t
(3) 10d FACE NAILS "

EXISTING JOIST
2x JOIST (SEE STRUCTURAL)
(SEE STRUCTURAL) 7 \| EXPLYWOOD AND 2x PT BLOCKING
SIMPSON ML24Z 5/8" MIN TO SATISFY EDGE DISTANCE MINIMUMS
EACH SIDE FASTEN TO JOIST WITH (6) 1/4"x3 1/2" SIMPSON SDS
OR SPAX POWER LAGS

SK-3 LAG SCREW @ JOIST OR LESS THAN 1
1/2" FROM JOIST

SCALE 11/2"=1'-0"

Ehl
i

ol o
|
| oo
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Structural Consultants
ADVtANtTAGE GRtOiJP 1527 Madison Avenue Project: PSI PROPERTY SERVICES

ENGINEERS, INC. Cincinnati, Ohio 45206 Client: SUPERIOR ALUMINUM
Design Team: KCJ / §) Dwg: SK-4

% RAIL
\

(3) 10d NAILS
oy RIM BOARD | 7180 #973S BASE WITH
X (4) 3/8'x6" LAG SCREWS, GALVANIZED
(3) 100 NALLS OR POWER LAGS HCR
| N\
S ° of &
| /) ~
] i —— G RAL
| ° ‘ ‘ = \
(9) 10d NAILS/ (9) 10d NAILS
H
\ML24Z
2x JOIST
EACH END Y 2xJoIsT
(SEE STRUCTURAL) B UCTURAL
(3) 2x8 PT
FLAT BLOCKING

SK-4 PLAN DETAIL @ CORNER POST
SCALE 11/2"=1'-0"




StEHEHITAE Consiiltants

Project:
ADVANTAGE GROUP 1527 Madison Rd. Client:
ENGINEERS i8¢ Cmocinnati, OH 45206 .
- Project No.: Date:
Ph. 513.396.8900 .
Engineer: Sheet
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Project:

ADVANTAGE GROUP 1527 Madison Rd. Client:

ENGINEERS 1NCcC Cincinnati, OH 45206 .
Project No.: Date:

Ph. 513.396.8900 .
Engineer: Sheet
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SCALE: 1/1

- SCREW COVER TO

SNAP-FIT IN PLACE

#902 - 2" WIDE x 4" HIGH TOP RAIL WITH SCREW COVER

#902 TOP RAIL

#902 TOP RAIL WITH
#907 SCREW COVER

LABEL A B
DIMENSION 4" 2"

Aluminum Products, Inc.

TOP RAIL




Sectjon Properties: Bottom Rail

Command: MASSPROP
Select objects: Specify opposite corner: 1 found

Select objects:

---------------- REGIONS -
Area: 0.2401 sqin
Perimeter; 7.9292 in

Bounding box: X:-0.6890 -~ 0.9310In
Y:-0.4788 -- 0.3333in
Centroid; X:0.0000 in
Y: 0.0000 in
Moments of inertia: X: 0.0169 sq in sq in
¥: 0.0670 sq in sq in
Product of inertia: XY: 0.0066 sqin sq in
Radii of gyration: X:0.2656 in
¥:0.5283 in
Principal moments {sq In sg in} and X-Y directions about centroid:
I: 0.0161 along {G.9918 0.1278]

J:0.0678 along [-0.1278 0.9918]
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SCALE: 1/1

2-1/2"

2-1/2"

= = 0.075" TYP.

PART NO.

DESCRIPTION

990

2-1/2" SQ. TUBING FOR POSTS

Aluminum
Products, Inc.




Project:

h Stractaral Consultarits 4
ADVANTAGE GROUP 1527 Madison Rd. Client:

ENGINEERS INc Cincinnati, OH 45206

, Project No.: Date:
R4 Ph. 513.396.8900 !
\V Engineer: Sheet
B990 LRy L'/’ ,»3”9.675{»’ P
. 2/ .

s 4;01075-1

A

Cretlfon PROPERTIZS

BV

2.57(28) - 238" (285)
‘ >

s, %

O NI = 0,57 iy*
(25%)

SCE TABLE Z-21 6065 Tl

vE

= o. it

AAM 7010 LomrTING QTRELS BRGER 84 SLEenBERMELS
OF S Wi & LOCHL LT ¥ OF LLEmEDTS IR AN IF0RM COMPRESS £ord

SN 28-09182 2 5 )\ = 218

£ N =




SCALE: 2/1

0-3/4" = — 0.050" TYP.

Aluminum
Products, Inc.

PART NO. DESCRIPTION
4)9 3/4" SQ. TUBING FOR PICKETS m




Structural Consultants

Project:
ADVANTAGE GROUP é5.27.Mad‘isghstqo( Client:
:E E . N C ' aty, OF 2 .
2 Nr-——~—\-,t - et ’ Project No.: Date:
- Ph. 513.396.8900 .
v Engineer: Sheet
$ 419 " w34y 005" PlewnT
3/4 2]
I "
* —] je— 0,05
r/]
L

Sperfon PRoPELTIES

AN A
0.7 0.75%" — 2.65"(0.65 )
I)ﬂ =T, = ( }

- ool int
7 |

o.onsind T 0.0 b SEe
(0/75“/1—)

g%%i’:%}ﬂ




EUBERIOR ALUMINUM PRODUCTS

PART NO.

—_—

DIE NG, DASH

AH—-57657 | 1

RAIFY 7604.21.00.00 | Prososalf  14005-2A

OESCRIPTION: INSERT TUBE
INCALEX LMITED 5675 Kennedy Rood Mississouga, Onlorio 142 2HS DATE | SvM | REVISION
NO SURFACES
EXPOSED.
+.010
0125 R. | |2.300 —015 _
3.18 R, 58.42 +0.25
-0.38|
' \N—
QY | DN
55|99
o250 |_ (99
6.35 8 ‘3
M o0
o~ [
solok
. _
ACTUAL_SIZE B
NOTE:
(MATES wiTH 14005~ 1
F;: _________ 1
} ]
1 i
H 1
0.025 | i
et | {
0.64 ! !
| 1
1 1
{ 1
{ I
(B 2y
UNMARKED RADII = 0.030(0.76) R.|
SCALE 1:2

(*) = 0.010(0.25) R. X 0.010(0.25)H. INDALEX 1.D. MARKS|

.INDALEX 0.250(6.35)

ALUMINUM SOLUTIONS

ANSPECIFIED WALL THICKNESS

) £st. AREA 2.038 w2 1315 wm?

ouT PER. 8.985 1N 228 wuM

£ST, wr.  2.4458Skr, 3.639%CA

FACTOR 7

gsT. PER. 16.168 W . 411 WM

cep  3.145 w 80 wu

own By S B |awor 6063-T6

scwe 1:1 [ owe 07/03/15

e atr raowmeDe MRS (A A1 mmR TINIFSS QTHERWISE NOTED.

SIANDARD ALUMINUM ASSOCIAHION TOLERANCES T0 APPLY UNLESS OTHERWSE SPECIED



Structural Consultants

ADVANTAGE GROUP 1527 Madison Rd.
ENGINEERS 1nNc¢ Cincinnati, OH 45206
\? Ph. 513.396.8900
v

#9990 NainPttr MENT 41

[

2.3

Project:

Client:
Project No.: Date:
Engineer: Sheet

m—‘mw

z.3"

— e 0.7%"

Sietlon PilsfBariies

2o (et - 1180

kS A A

o 1457 int

(2.3/2)

= ).457 wm*

A T




1527 Madison Rd Project:|PS| Property Services
QA‘IPX?IEEAEGESG%%UE 2nd Floor Client:[Superior Aluminum Products
? Cincinnati, Ohio 452( Project #:{21937.87 |Date: 12/29/2021
Ph 513-313-6567 Engineer:[KCJ Sheet: 1

Analysis of Aluminum Guardrail Systems

Description: Series 9000 Guardrail with #902 Top Rail - Single Span Rail Check

Section and Material Properties:

Fy, 6063-T6 = 11.5 ksi
FyY 6063-T5 = 9.7 ksi
ly, Top Rail = 0.479 in’
Sy, Top Rail = 0.479 in’
lx, Top Rail = 1.13 in4
Sy, Top Rail = 0.65 in®
ly, Bottom Rail = 0.0731 in4

. 3
Sy, Bottom Rail = 0.0835 In

. 4
lx, Bottom Rail = 0.0203 In
Sy, Botiom Rail = 0.0406 in’
Loost = 0.7137 in*
Spost = 0.571 in’
Spickets = 0.0306 in3
Load Analysis
Is Top Rail Continuous or Segmented = Segmented
Smallest number of post spaces in system = 1
Max Post Spacing = 4.83 ft
Rail Height above post base = 42 in
Picket Height = 39 in

KSI

Top Rail Horizontal Moment = 2.898 k-in Top Rail Stress = 6.05 OK
Top Rail Vertical Moment = 2.847 k-in Top Rail Stress = 4.38 OK
Bottom Rail Vertical Moment = 0.051 k-in Bottom Rail Stress = 1.26 OK
Bottom Rail Horizontal Moment = 0.725 k-in Bottom Rail Stress = 8.68 OK

Picket Moment = 0.244 k-in Picket Stress = 7.97 OK




1527 Madison Rd Project:|PS| Property Services
?PX?ETEAEGESGRI%UE 2nd Floor Client:[Superior Aluminum Products
? Cincinnati, Ohio 452( Project #:{21937.87 |Date: 12/29/2021
Ph 513-313-6567 Engineer:|KCJ Sheet: 1

Analysis of Aluminum Guardrail Systems

Description: Series 9000 Guardrail with #902 Top Rail - Post check

Section and Material Properties:

Fy, 6063-T6 = 15.1 ksi
FyY 6063-T5 = 9.7 ksi
ly, Top Rail = 0.479 in*
Sy, Top Rail = 0.479 in®
lx, Top Rail = 1.13 in4
Sy, Top Rail = 0.65 in®
ly, Bottom Rail = 0.0731 in4

. 3
Sy, Bottom Rail = 0.0835 In

. 4
lx, Bottom Rail = 0.0203 In
Sy, Bottom Rail = 0.0406 in®
Loost = 0.7137 in*
Spost = 0.571 in’
Spiskets = 0.0306 in’
Load Analysis
Is Top Rail Continuous or Segmented = Continuous
Smallest number of post spaces in system = 2
Max Post Spacing = 4.5 ft
Rail Height above post base = 41.25in
Picket Height = 39 in

KSI

Top Rail Horizontal Moment = 2.192 k-in Top Rail Stress = 4.58 OK
Top Rail Vertical Moment = 2.154 k-in Top Rail Stress = 3.31 OK
Bottom Rail Vertical Moment = 0.039 k-in Bottom Rail Stress = 0.95 OK
Bottom Rail Horizontal Moment = 0.675 k-in Bottom Rail Stress = 8.08 OK
Picket Moment = 0.244 k-in Picket Stress = 7.97 OK
Horiz Force at Intermediate Post = 0.225 kip
Horiz Force at End Post = 0.164 kip
Moment at Base, Interm Post = 9.28 k-in Post Stress = 16.25 REINFORCE!
Moment at Base, End Post = 6.77 k-in Post Stress = 11.85 OK
Reinforce Post
Sreinforoing = 1.267 in3 Fyq reinf = 15.1 ksi

. 4
Ireinforcing = 1.457 In
Mreinforcing = 6.23 k-in Reinforcing Stress = 4.92 OK
Mpost = 3.05 k-in Post Stress = 5.34 OK
Lreinforcing = 293 in. <= Length of reinforcing above base
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