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 Principals: 
Robin R. Hahn P.E. 

Raymond J. Brake P.E. 
 

 

2/3/2022 

 

Superior Aluminum Products, Inc.  

555 E. Main Street 

PO Box 430 

Russia, OH 45363 

 

Attn: Scott Guggenbiller 

 Re: PSI Property Services 

Project No. 21937.87 

 

Dear Mr Guggenbiller: 

At your request, I 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 2.3”x2.3”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.  
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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 Jenkins, P.E. 

 Advantage Group Engineers, Inc. 
 



2 7/8"

RAIL

STEEL BEAM

2x JOIST
(SEE STRUCTURAL)

2x DECKING
(SEE STRUCTURAL)

2x RIM BOARD
(SEE STRUCTURAL)

(2) ROWS OF
(3) 10d FACE NAILS

#973S BASE WITH
(4) 3/8"x6" LAG SCREWS, GALVANIZED
OR POWER LAGS HCR

POST

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

EACH PLY

SIMPSON ML24Z
EACH END

1

SK-3

Proj. No.:

Project:

Design Team:

Client:

Date:

Dwg:

ADVANTAGE GROUP
ENGINEERS,   INC.

Structural Consultants

Cincinnati, Ohio 45206
Phone: (513) 396-8900

1527 Madison Avenue PSI PROPERTY SERVICES

21937.87
KCJ / SJ

12/29/2021
SK-1

SUPERIOR ALUMINUM

SCALE   1 1/2" = 1'-0" 

     SK-  1 JOISTS PER PENDICULAR TO RAIL     



2 7/8"

RAIL

2x JOIST
(SEE STRUCTURAL)

2x DECKING
(SEE STRUCTURAL)

2x JOIST
(SEE STRUCTURAL)

(2) ROWS OF
(3) 10d FACE NAILS

#973S BASE WITH
(4) 3/8"x6" LAG SCREWS, GALVANIZED
OR POWER LAGS HCR

(3) 2x8 PT FLAT BLOCKING

(2) ROWS OF
(3) 10d FACE NAILS

SIMPSON ML24Z
EACH SIDE
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SK-2

SUPERIOR ALUMINUM

SCALE   1 1/2" = 1'-0" 

     SK-  2 JOISTS PARALLEL TO RAIL     



EXISTING JOIST
(SEE STRUCTURAL)

2x DECKING
(SEE STRUCTURAL)

2x JOIST
(SEE STRUCTURAL)

(2) ROWS OF
(3) 10d FACE NAILS

#973S BASE WITH
(4) 3/8"x6" LAG SCREWS, GALVANIZED

OR POWER LAGS HCR

(3) 2x8 PT FLAT BLOCKING

EX PLYWOOD AND 2x PT BLOCKING
TO SATISFY EDGE DISTANCE MINIMUMS
FASTEN TO JOIST WITH (6) 1/4"x3 1/2" SIMPSON SDS
OR SPAX POWER LAGS

SIMPSON ML24Z
EACH SIDE

POST

5/8" MIN

≤ 1 1/2"

RAIL

EXISTING JOIST
(SEE STRUCTURAL)

2x DECKING
(SEE STRUCTURAL)

2x JOIST
(SEE STRUCTURAL)

(2) ROWS OF
(3) 10d FACE NAILS

#973S BASE WITH
(4) 3/8"x6" LAG SCREWS, GALVANIZED

OR POWER LAGS HCR

(3) 2x8 PT FLAT BLOCKING

SIMPSON ML24Z
EACH SIDE

POST

≥ 1 1/2"

RAIL
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SK-3

SUPERIOR ALUMINUM

SCALE   1 1/2" = 1'-0" 

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

SCALE   1 1/2" = 1'-0" 

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



#973S BASE WITH
(4) 3/8"x6" LAG SCREWS, GALVANIZED
OR POWER LAGS HCR

(3) 10d NAILS

2x RIM BOARD

(3) 10d NAILS

2 7/8"

2
 7

/8
"

(9) 10d NAILS
(9) 10d NAILS

ML24Z
EACH END

(3) 2x8 PT
FLAT BLOCKING

2x JOIST
(SEE STRUCTURAL)

2x JOIST
(SEE STRUCTURAL)

RAIL

RAIL
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SUPERIOR ALUMINUM

SCALE   1 1/2" = 1'-0" 

     SK-  4 PLAN DETAIL @ CORNER POST     



Ixx = 1.869 in4

Iyy = 0.635 in4

Sxx = 0.763 in3

Syy = 0.471 in3

902 TOP RAIL









SCREW COVER TO

SNAP-FIT IN PLACE

B

A

#902 TOP RAIL
#902 TOP RAIL WITH

#907 SCREW COVER

SCALE: 1/1

Aluminum Products, Inc.
DIMENSION

LABEL A B

4" 2"

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

TOP RAIL







2-1/2"

2-1/2" SQ. TUBING FOR POSTS

2-1/2" 0.075" TYP.

Aluminum

Products, Inc.

PART NO. DESCRIPTION

990

SCALE: 1/1





0.050" TYP.

3/4" SQ. TUBING FOR PICKETS

0-3/4"

0-3/4"

Aluminum

Products, Inc.

PART NO. DESCRIPTION

429

SCALE: 2/1









Project:

Client:

Project #: 21937.87 Date: 12/29/2021

Engineer: KCJ Sheet: 1

Description:

Section and Material Properties:

Fy, 6063-T6 = 11.5 ksi

Fy, 6063-T5 = 9.7 ksi

Iy, Top Rail = 0.479 in
4

Sy, Top Rail = 0.479 in
3

Ix, Top Rail = 1.13 in
4

Sx, Top Rail = 0.65 in
3

Iy, Bottom Rail = 0.0731 in
4

Sy, Bottom Rail = 0.0835 in
3

Ix, Bottom Rail = 0.0203 in
4

Sx, Bottom Rail = 0.0406 in
3

Ipost = 0.7137 in
4

Spost = 0.571 in
3

Spickets = 0.0306 in
3

Load Analysis

Segmented

1

4.83 ft

42 in

39 in

KSI

Top Rail Horizontal Moment = 2.898 k-in 6.05 OK

Top Rail Vertical Moment = 2.847 k-in 4.38 OK

Bottom Rail Vertical Moment = 0.051 k-in 1.26 OK

Bottom Rail Horizontal Moment = 0.725 k-in 8.68 OK

0.244 k-in 7.97 OK

Picket Height =

Top Rail Stress =

Top Rail Stress =

Bottom Rail Stress =

Bottom Rail Stress =

Picket Moment = Picket Stress =

Analysis of Aluminum Guardrail Systems

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

Is Top Rail Continuous or Segmented =

Smallest number of post spaces in system =

Max Post Spacing =

Rail Height above post base =

1527 Madison Rd PSI Property Services

2nd Floor Superior Aluminum Products

Cincinnati, Ohio 45206

Ph 513-313-6567



Project:

Client:

Project #: 21937.87 Date: 12/29/2021

Engineer: KCJ Sheet: 1

Description:

Section and Material Properties:

Fy, 6063-T6 = 15.1 ksi

Fy, 6063-T5 = 9.7 ksi

Iy, Top Rail = 0.479 in
4

Sy, Top Rail = 0.479 in
3

Ix, Top Rail = 1.13 in
4

Sx, Top Rail = 0.65 in
3

Iy, Bottom Rail = 0.0731 in
4

Sy, Bottom Rail = 0.0835 in
3

Ix, Bottom Rail = 0.0203 in
4

Sx, Bottom Rail = 0.0406 in
3

Ipost = 0.7137 in
4

Spost = 0.571 in
3

Spickets = 0.0306 in
3

Load Analysis

Continuous

2

4.5 ft

41.25 in

39 in

KSI

Top Rail Horizontal Moment = 2.192 k-in 4.58 OK

Top Rail Vertical Moment = 2.154 k-in 3.31 OK

Bottom Rail Vertical Moment = 0.039 k-in 0.95 OK

Bottom Rail Horizontal Moment = 0.675 k-in 8.08 OK

0.244 k-in 7.97 OK

0.225 kip

0.164 kip

9.28 k-in 16.25 REINFORCE!

6.77 k-in Post Stress = 11.85 OK

Reinforce Post

Sreinforcing = 1.267 in
3

Fy, reinf = 15.1 ksi

Ireinforcing = 1.457 in
4

Mreinforcing = 6.23 k-in Reinforcing Stress = 4.92 OK

Mpost = 3.05 k-in Post Stress = 5.34 OK

Lreinforcing = 2.93 in. <= Length of reinforcing above base

Horiz Force at Intermediate Post =

Horiz Force at End Post =

Moment at Base, Interm Post = Post Stress =

Moment at Base, End Post =

Picket Height =

Top Rail Stress =

Top Rail Stress =

Bottom Rail Stress =

Bottom Rail Stress =

Picket Moment = Picket Stress =

Analysis of Aluminum Guardrail Systems

Series 9000 Guardrail with #902 Top Rail - Post check

Is Top Rail Continuous or Segmented =

Smallest number of post spaces in system =

Max Post Spacing =

Rail Height above post base =

1527 Madison Rd PSI Property Services

2nd Floor Superior Aluminum Products

Cincinnati, Ohio 45206

Ph 513-313-6567






