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RFX Oasis aluminum guard rail system utilizes aluminum extrusions with prefabricated railing 
panels 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 Oasis Cable & Picket Rail System: 

The design loading conditions are: 
On Top Rail: 

Concentrated load = 200 lbs any direction, any location 
Uniform load = 50 plf, any direction, perpendicular to rail 

For installations compliant with the IRC only the 200# top rail load is applicable. 
 

Anchor Material Specifications: 
DIN EN ISO 4042 (For Epoxy Anchors) or Stainless Steel SS316 or better 

 
Railing Material Specifications: 

Top Rails & Post shall be Aluminum 6005A – T61 or better and shall conform to 
Aluminum Design Manual. 
Bottom Rails & Rail Balusters shall be Aluminum 6063 – T6 or better and shall conform to 
Aluminum Design Manual. 
Post Base shall be Aluminum 6061 – T6 or better and shall conform to Aluminum Design 
Manual. 
 
 

The RFX Oasis system will meet all applicable requirements of the 2006, 2009, 2012, 2015, 2018, 
2021 and 2024 International Building Codes and International Residential Codes, CBC 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. 
Standard Post spacing based on the Rail Panel width from 4’ to 8’ 
 
Commercial and Industrial Applications: 
Rail Height 42” above finish floor. 
Standard Post spacing based on the Rail Panel width from 4’ to 8’. 
 
Posts available: 
38” high, 44” high & 54” high 
 
Rail panels available: 
36” high x 48” wide Level 
36” high x 72” wide Level / Stair 
36” high x 96” wide Level / Stair 
42” high x 48” wide Level / Stair 
42” high x 72” wide Level / Stair 
42” high x 96” wide Level 
 
Note: Provide support block connector for picket rail system and cable brace for the cable in-fill 
system shall be provided at a maximum spacing of 48”. 
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220123-CO2 - RFX Oasis 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 RAIL BALUSTER RFXORB FOR PICKET RAIL SYSTEM

≔Loutterlength_RB 0.75 in ≔Linnerlength_RB 0.65 in ≔sRB_spacing 4.5 in

≔tRB =――――――――
-Loutterlength_RB Linnerlength_RB

2
0.05 in Baluster size 0.75x0.75x0.05

≔HRB_length =-44 in 5 in 39 in Consider 50 pounds of pressure exerted over a 1 sq. ft. area or

25 psf of uniform pressure and spread over baluster spacing of 4.5"

≔MRB =max

⎛
⎜
⎜
⎜⎝

,――――――――

⋅⋅50 lbf ―――
sRB_spacing

12 in
HRB_length

4
―――――――――

⋅⋅25 psf sRB_spacing HRB_length
2

8

⎞
⎟
⎟
⎟⎠

0.18 ⋅kip in

≔ARB =-Loutterlength_RB
2

Linnerlength_RB
2

0.14 in
2

≔IRB =――――――――――
⎛⎝ -Loutterlength_RB

4 Linnerlength_RB
4 ⎞⎠

12
0.011 in

4

≔yc_RB =――――
Loutterlength_RB

2
0.38 in

≔J =⋅⋅―
2

3
Loutterlength_RB

3
tRB 0.01 in

4

≔SRB =――
IRB

yc_RB
0.031 in

3

≔Lb =HRB_length 39 in ≔Sc =SRB 0.031 in
3 ≔Iy =IRB 0.01 in

4

≔Cb 1.0

≔S =――――
⋅⋅2 Lb Sc

⋅Cb ‾‾‾⋅Iy J
188.03 while ≔S1 70 & ≔S2 2400

Since <<S1 S S2 (Aluminum Design Manual Table 2-20 6063 - T6

≔σbending_aluminumallowable =⋅⎛
⎝ -16.7 ⋅0.14 ‾‾S ⎞⎠ 1 ksi 14.78 ksi

≔σbending_RB =――
MRB

Sc
5.97 ksi

≔DCRRB =――――――
σbending_RB

σbending_aluminumallowable
0.4 Acceptable.
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6063 T5/T52 Fy = 16 ksi & Ft = 22 ksi

6063 T6 Fy = 25 ksi & Ft = 30 ksi

6005A T61 Fy = 35 ksi & Ft = 38 ksi

6061 T6/T651 Fy = 35 ksi & Ft = 42 ksi

6061 T6/T6510/T6511 Fy = 35 ksi & Ft = 38 ksi

For welded built-up shapes
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3. DESIGN CHECK OF TOP & BOTTOM RAIL OPTIONS (STAIR / LEVEL)

RFXOTR / RFXOBR (72" / 96" LONG)

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

of pressure exerted over a 1 sq. ft. area for the bottom rail, and assuming allowable bending of 18 ksi.

≔Fb 18 ksi ≔E 10100 ksi

Out-of-plane bending:

≔LBR_length 10 ft ≔LTR_length 8 ft BR good for 10' and TR good for 8'

≔MBR_Y =―――――
⋅50 lbf LBR_length

4
1.5 ⋅kip in

≔MTR_Y =max
⎛
⎜
⎝

,―――――
⋅200 lbf LTR_length

4
―――――

⋅50 plf LTR_length
2

8

⎞
⎟
⎠

4.8 ⋅kip in

≔ABR 0.34 in
2 ≔ATR 0.66 in

2
From AutoCAD

≔IBR_Y 0.1193 in
4 ≔ITR_Y 0.2985 in

4
From AutoCAD

≔xc_BR 0.7475 in ≔xc_TR 1.0631 in

≔SBR_Y =――
IBR_Y

xc_BR
0.16 in

3 ≔STR_Y =――
ITR_Y

xc_TR
0.281 in

3

≔DCRBR_Y =―――
MBR_Y

⋅Fb SBR_Y
0.52 ≔DCRTR_Y =―――

MTR_Y

⋅Fb STR_Y
0.95 Acceptable

≔ΔBR_Y =―――――
⋅50 lbf LBR_length

3

⋅⋅48 E IBR_Y
1.5 in

≔ΔTR_Y =max
⎛
⎜
⎜⎝

,――――――
⋅200 lbf LTR_length

3

⋅⋅48 E ITR_Y
――――――

⋅⋅5 50 plf LTR_length
4

⋅⋅384 E ITR_Y

⎞
⎟
⎟⎠

1.5 in

Deflections are high, but ok by engineering judgement.

220123-Railing-MathcadCalcs-HKM.mcdx
Zenith Project: 220123 - CO2
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In-plane bending:

≔LSPRT_spacing 48 in ≔LBaluster_Spacing 4.5 in Rail support required at 48" spacing

So, TR & BR support recommended 

at mid span for panel lengths 6' & 8'≔LTopRail_support =max ⎛⎝ ,LSPRT_spacing LBaluster_Spacing⎞⎠ 4 ft

≔MBR_X =――――――
⋅50 lbf LSPRT_spacing

8
0.3 ⋅kip in

≔MTR_X =max
⎛
⎜
⎝

,―――――――
⋅200 lbf LTopRail_support

8
―――――――

⋅50 plf LTopRail_support
2

10

⎞
⎟
⎠

1.2 ⋅kip in

≔IBR_X 0.0538 in
4 ≔ITR_X 0.1999 in

4
From AutoCAD

≔yc_BR 0.7517 in ≔yc_TR 1.0784 in

≔SBR_X =――
IBR_X

yc_BR
0.072 in

3 ≔STR_X =――
ITR_X

yc_TR
0.185 in

3

≔DCRBR_X =―――
MBR_X

⋅Fb SBR_X
0.23 ≔DCRTR_X =―――

MTR_X

⋅Fb STR_X
0.36

≔ΔBR_X =――――――
⋅50 lbf LSPRT_spacing

3

⋅⋅48 E IBR_X
0.212 in ≔DCRBR_Δ_X =⋅ΔBR_X ――――

180

LSPRT_spacing
0.8

220123-Railing-MathcadCalcs-HKM.mcdx
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4. DESIGN CHECK OF POST PFX1000P / RFXHCSP

(POST 54" w/ 42"x8' PICKET RAIL PANEL)

4A. DESIGN CHECK FOR COMMERCIAL USE

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.

≔Loutterlength_post 3 in ≔Linnerlength_post 2.75 in Post size 3x3x1/8

≔tpost =―――――――――
-Loutterlength_post Linnerlength_post

2
0.125 in

≔Hpost_length =54 in 4.5 ft ≔Lpanel_length =96 in 8 ft

≔Ppost_load_1 =max ⎛⎝ ,200 lbf ⋅50 plf Lpanel_length
⎞⎠ 400 lbf Consider 200 pounds concentrated load 

or 50 pound per foot of uniform load.

≔Mpost_flexure_1 =max ⎛⎝ ,⋅200 lbf Hpost_length ⋅⋅50 plf Lpanel_length
⎛⎝ -Hpost_length 6 in⎞⎠⎞⎠ 19.2 ⋅kip in

≔Apost =-Loutterlength_post
2

Linnerlength_post
2

1.438 in
2

1.44 from Table 23 of Manual

1.5 from AutoCAD

≔Ipost =――――――――――
⎛⎝ -Loutterlength_post

4 Linnerlength_post
4 ⎞⎠

12
1.984 in

4
1.98 from Table 23 of Manual

2.051 from AutoCAD

≔yc =――――
Loutterlength_post

2
1.5 in

≔J =⋅⋅―
2

3
Loutterlength_post

3
tpost 2.25 in

4
2.97 from Table 23 of Manual

≔Spost =――
Ipost

yc
1.323 in

3
1.32 from Table 23 of Manual

≔Lb =Hpost_length 54 in ≔Sc =Spost 1.323 in
3 ≔Iy =Ipost 1.98 in

4

≔Cb 1.0 So, ≔S =――――
⋅⋅2 Lb Sc

⋅Cb
‾‾‾⋅Iy J

67.61 while ≔S1 55 & ≔S2 1685

When <<S1 S S2 (Aluminum Design Manual Table 2-17 to 2-19 6005A - T61 & 6061-T6)

≔σbending_aluminumallowable =⋅⎛
⎝ -23.9 ⋅0.238 ‾‾S ⎞⎠ 1 ksi 21.94 ksi

When <S S1 consider =⎛
⎝ -39.3 ⋅2.702 ‾‾S1

⎞
⎠ 19.26

≔σbendingpost_1 =――――
Mpost_flexure_1

Sc
14.52 ksi

≔DCRpost_1 =――――――
σbendingpost_1

σbending_aluminumallowable
0.66 Acceptable.
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4B. DESIGN CHECK FOR RESIDENTIAL USE

For one- and two-family dwellings, and for factory, industrial, and storage occupancies in areas that 

are not accessible to the 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.

≔Ppost_load_2 =max ⎛⎝ ,200 lbf ⋅Lpanel_length 20 plf⎞⎠ 200 lbf

≔Mpost_flexure_2 =max ⎛⎝ ,⋅200 lbf Hpost_length ⋅⋅20 plf Lpanel_length ⎛⎝ -Hpost_length 6 in⎞⎠⎞⎠ 10.8 ⋅kip in

≔σbendingpost_2 =――――
Mpost_flexure_2

Sc
8.17 ksi

≔DCRpost_2 =――――――
σbendingpost_2

σbending_aluminumallowable
0.37 Acceptable.
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5. CONNECTION OF RFXHCSP POST TO RFXHCSPB BASE PLATE

OPTION A

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.

≔Hpost_length =38 in 3.17 ft ≔Lpanel_length =48 in 4 ft

≔Plive_load =max ⎛⎝ ,200 lbf ⋅50 plf Lpanel_length⎞⎠ 200 lbf

≔Moverturning_design =⋅Plive_load
⎛⎝ -Hpost_length 2 in⎞⎠ 7.2 ⋅kip in

≔dscrew_dia ―
5

16
in ≔spacingscrew 2.5 in ≔screwlength 2 in

≔Aroot_area =⋅0.685
⎛
⎜
⎝

⋅―
π

4
dscrew_dia

2 ⎞
⎟
⎠

0.0525 in
2

≔Ωscrew 2 ≔ΩADM 3 Strength reduction factors

≔Fu_SS304_316 75 ksi ≔Fy_SS304_316 30 ksi

≔Ft_SS304_316 =0.75 Fu_SS304_316 56.25 ksi ≔Fv_SS304_316 =0.6 Ft_SS304_316 33.75 ksi

≔Tensionper_screw =―――――
Moverturning_design

⋅2 spacingscrew
1.44 kip

≔Shearper_screw =―――
Plive_load

4
0.05 kip

≔Rallowable_shear =――――――
⋅Fv_SS304_316 Aroot_area

Ωscrew

0.89 kip

≔Rn_tension =⋅Ft_SS304_316 Aroot_area 2.96 kip

For screw into screw slot in posts per ADM J5.5.1.2:

≔Rn_withdrawal =⋅⋅⋅0.29 dscrew_dia ⎛⎝ -screwlength 1 in⎞⎠ Ft_SS304_316 5.1 kip

≔Rallowable_tension =min
⎛
⎜
⎝

,―――
Rn_tension

Ωscrew

――――
Rn_withdrawal

ΩADM

⎞
⎟
⎠

1.48 kip

≔DCRT_screw =―――――
Tensionper_screw

Rallowable_tension

0.97 ≔DCRV_screw =――――
Shearper_screw

Rallowable_shear

0.06

≔DCRscrew =+DCRT_screw

―
5

3
DCRV_screw

―
5

3
0.97 OK to use 5/16 304/316 SS screws only ϕ

for max. 38" tall posts with max. 48" post 

spacing for all IBC compliant residential  

and commercial installations.
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OPTION B

≔dscrew_dia ―
5

16
in ≔spacingscrew 2.5 in ≔screwlength 2 in

≔Aroot_area =⋅0.685
⎛
⎜
⎝

⋅―
π

4
dscrew_dia

2 ⎞
⎟
⎠

0.0525 in
2

≔Ωscrew 2 ≔ΩADM 3 Strength reduction factors

≔Fu_SS410 115 ksi ≔Fy_SS410 85 ksi Consider 410 hardened stainless steel screws

Unhardened 410 has values similar to 304/316

≔Ft_SS410 =0.75 Fu_SS410 86.25 ksi ≔Fv_SS410 =0.6 Ft_SS410 51.75 ksi

≔Hpost_length =54 in 4.5 ft ≔Lpanel_length =54 in 4.5 ft

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.

≔Plive_load =max ⎛⎝ ,200 lbf ⋅50 plf Lpanel_length⎞⎠ 225 lbf

≔Moverturning_design =⋅Plive_load ⎛⎝ -Hpost_length 2 in⎞⎠ 11.7 ⋅kip in

≔Tensionper_screw =―――――
Moverturning_design

⋅2 spacingscrew
2.34 kip

≔Shearper_screw =―――
Plive_load

4
0.056 kip

≔Rallowable_shear =―――――
⋅Fv_SS410 Aroot_area

Ωscrew

1.36 kip

≔Rn_tension =⋅Ft_SS410 Aroot_area 4.53 kip

For screw into screw slot in posts per ADM J5.5.1.2:

≔Rn_withdrawal =⋅⋅⋅0.29 dscrew_dia ⎛⎝ -screwlength 1 in⎞⎠ Ft_SS410 7.82 kip

≔Rallowable_tension =min
⎛
⎜
⎝

,―――
Rn_tension

Ωscrew

――――
Rn_withdrawal

ΩADM

⎞
⎟
⎠

2.27 kip

≔DCRT_screw =―――――
Tensionper_screw

Rallowable_tension
1.03 ≔DCRV_screw =――――

Shearper_screw

Rallowable_shear
0.04

OK to use 5/16" hardened 410 stainless steel ϕ

screws for max. 54" tall posts with max. 54" 

post spacing, for all IBC compliant residential  

and commercial installations.

≔DCRscrew =+DCRT_screw

―
5

3
DCRV_screw

―
5

3
1.06

By Engineering Judgement the 6% overstress 

is acceptable for short term loads.

220123-Railing-MathcadCalcs-HKM.mcdx
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OPTION C

≔dscrew_dia ―
5

16
in ≔spacingscrew 2.5 in ≔screwlength 2 in

≔Aroot_area =⋅0.685
⎛
⎜
⎝

⋅―
π

4
dscrew_dia

2 ⎞
⎟
⎠

0.0525 in
2

≔Ωscrew 2 ≔ΩADM 3 Strength reduction factors

≔Fu_SS410 115 ksi ≔Fy_SS410 85 ksi Consider 410 hardened stainless steel screws

Unhardened 410 has values similar to 304/316

≔Ft_SS410 =0.75 Fu_SS410 86.25 ksi ≔Fv_SS410 =0.6 Ft_SS410 51.75 ksi

≔Hpost_length =54 in 4.5 ft ≔Lpanel_length =96 in 8 ft

For one- and two-family dwellings, and for factory, industrial, and storage occupancies in areas that 

are not accessible to the 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.

≔Plive_load =max ⎛⎝ ,200 lbf ⋅20 plf Lpanel_length⎞⎠ 200 lbf

≔Moverturning_design =max ⎛⎝ ,⋅200 lbf Hpost_length ⋅⋅20 plf Lpanel_length ⎛⎝ -Hpost_length 2 in⎞⎠⎞⎠ 10.8 ⋅kip in

≔Tensionper_screw =―――――
Moverturning_design

⋅2 spacingscrew
2.16 kip

≔Shearper_screw =―――
Plive_load

4
0.05 kip

≔Rallowable_shear =―――――
⋅Fv_SS410 Aroot_area

Ωscrew

1.36 kip

≔Rn_tension =⋅Ft_SS410 Aroot_area 4.53 kip

For screw into screw slot in posts per ADM J5.5.1.2:

≔Rn_withdrawal =⋅⋅⋅0.29 dscrew_dia ⎛⎝ -screwlength 1 in⎞⎠ Ft_SS410 7.82 kip

≔Rallowable_tension =min
⎛
⎜
⎝

,―――
Rn_tension

Ωscrew

――――
Rn_withdrawal

ΩADM

⎞
⎟
⎠

2.27 kip

≔DCRT_screw =―――――
Tensionper_screw

Rallowable_tension
0.95 ≔DCRV_screw =――――

Shearper_screw

Rallowable_shear
0.04

≔DCRscrew =+DCRT_screw

―
5

3
DCRV_screw

―
5

3
0.93 Ok to use 5/16" hardened 410 stainless steel ϕ

screws for max. 54" tall posts with max. 96" 

post spacing, only for installations at IRC 

compliant one or two family dwellingsfor one 

and two family dwellings.
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6. SANDWICH ANCHOR CONNECTION

Anchorage design for post mounted on top of Wood Member (Douglas-Fir or Better):

Case 1: General use. Case 2: Residential one or two family dwellings.

≔P1 =⋅50 plf 8 ft 400 lbf ≔P2 200 lbf

≔H1 =(( +42 6)) in 48 in ≔H2 54 in

≔M1 =⋅P1 H1 19.2 ⋅kip in ≔M2 =⋅P2 H2 10.8 ⋅kip in

≔Minanchor_spacing 3.685 in (Minimum spacing between lag bolts)

≔Treaction_1 =―――――
M1

2 Minanchor_spacing
2.61 kip ≔Treaction_2 =―――――

M2

2 Minanchor_spacing
1.47 kip

≔Shearreaction_1 =―
P1

4
100 lbf ≔Shearreaction_2 =―

P2

4
50 lbf

Provide 3/8" lag bolts or through bolts in 8x12 or larger wood member with appropriate 

edge distances / end distance per NDS.

Capacity check of the supporting structural members are not a part of this design.

220123-Railing-MathcadCalcs-HKM.mcdx
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7. WOOD ANCHOR CONNECTION

Base Plate Anchorage design for Post mounted on top of Wood Member (Douglas-Fir or Better): 

Case: Residential one or two family dwellings.

≔P 200 lbf

≔H 54 in

≔M =⋅P H 10.8 ⋅kip in

≔Minanchor_spacing 3.685 in (Minimum spacing between lag screws)

≔Treaction =――――――
M

⋅2 Minanchor_spacing
1.47 kip (Tension on lag screws)

≔G 0.5 (Specific Gravity of wood member)

≔D ―
3

8
(Diameter of Lag screw)

≔CD 1.6 ≔Cm 0.7 ≔Ct 1.0 ≔Kw 1800

≔W3_8_screw =⋅⋅Kw G
―
3

2
D
―
3

4 ―
lbf

in
304.97 ―

lbf

in
(3/8" Lag Screw Withdrawal Value)

≔W'3_8_screw =⋅⋅⋅CD Cm Ct W3_8_screw 341.56 ―
lbf

in

≔Tensioncapacity =⋅5 in W'3_8_screw 1.71 kip

(Withdrawal Capacity for 5 inch embedment)

Use 3/8 x 10" long screws 

≔DCRT =――――
Treaction

Tensioncapacity
0.86

≔Shearcapacity 130 lbf (Minimum capacity of single shear 3/8" lag bolt per

Table 12-K for Wood members of Specific gravity of 0.50)

≔Shearreaction =―
P

4
50 lbf

≔DCRV =――――
Shearreaction

Shearcapacity
0.38

≔DCRV&T_1 =+DCRT

―
5

3
DCRV

―
5

3
0.98 Approximate equation for combined check !

220123-Railing-MathcadCalcs-HKM.mcdx
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≔α =atan
⎛
⎜
⎝
――――
Treaction

Shearreaction

⎞
⎟
⎠

88.046 deg Harkinsons formula should be used for combined check !

≔Presultantload =‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾+Shearreaction
2 Treaction

2
1.466 kip

≔Zα =―――――――――――――
⋅Tensioncapacity Shearcapacity

+⋅Tensioncapacity cos ((α))
2

⋅Shearcapacity sin ((α))
2

1.684 kip

≔DCRV&T_2 =――――
Presultantload

Zα
0.871

Provide 3/8 Lag Screws with min. 5" thread length and preferably 10" long screws 

220123-Railing-MathcadCalcs-HKM.mcdx
Zenith Project: 220123 - CO2
Project Title: RFX Oasis Railing Design
Project Engineer: Hemal Modi, P.E.

Reviewed By: Senthil Puliyadi, M.S., M. Eng., P.E.

Page 23 of 55



Design Method

Connection Type

Fastener Type

Loading Scenario

Main Member Type

Main Member Thickness

Side Member Type

Side Member Thickness

Washer Thickness

Nominal Diameter

Length

Load Duration Factor

Wet Service Factor

End Grain Factor

Temperature Factor

Adjusted ASD Capacity 950 lbs.

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.

Allowable Stress Design (ASD)

Withdrawal loading

Lag Screw

N/A

Douglas Fir-Larch

5.5 in.

Steel

12 gage

0 in.

3/8 in.

5 in.

C_D = 1.6

C_M = 0.7

C_eg = 1.0

C_t = 1.0

Page 5 of 7
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Design Method

Connection Type

Fastener Type

Loading Scenario

Main Member Type

Main Member Thickness

Main Member: Angle of
Load to Grain 0

Side Member Type

Side Member Thickness

Side Member: Angle of
Load to Grain 0

Washer Thickness

Nominal Diameter

Length

Load Duration Factor

Wet Service Factor

End Grain Factor

Temperature Factor

Connection Yield Modes
Im 2034 lbs.

Is 482 lbs.

II 914 lbs.

IIIm 1040 lbs.

IIIs 229 lbs.

IV 305 lbs.

Adjusted ASD Capacity 229 lbs.

Lag Screw bending yield strength of 45000 psi is assumed.
The Adjusted ASD Capacity is only applicable for lag screws with adequate end
distance, edge distance and spacing per NDS chapter 11.
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.

Allowable Stress Design (ASD)

Lateral loading

Lag Screw

Single Shear

Douglas Fir-Larch

5.5 in.

Steel

12 gage

0 in.

3/8 in.

5 in.

C_D = 1.6

C_M = 0.7

C_eg = 1.0

C_t = 1.0

Page 6 of 7
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Design Method

Connection Type

Fastener Type

Loading Scenario

Main Member Type

Main Member Thickness

Main Member: Angle of
Load to Grain 90

Side Member Type

Side Member Thickness

Side Member: Angle of
Load to Grain 0

Washer Thickness

Nominal Diameter

Length

Load Duration Factor

Wet Service Factor

End Grain Factor

Temperature Factor

Connection Yield Modes
Im 1061 lbs.

Is 385 lbs.

II 480 lbs.

IIIm 551 lbs.

IIIs 152 lbs.

IV 200 lbs.

Adjusted ASD Capacity 152 lbs.

Lag Screw bending yield strength of 45000 psi is assumed.
The Adjusted ASD Capacity is only applicable for lag screws with adequate end
distance, edge distance and spacing per NDS chapter 11.
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.

Allowable Stress Design (ASD)

Lateral loading

Lag Screw

Single Shear

Douglas Fir-Larch

5.5 in.

Steel

12 gage

0 in.

3/8 in.

5 in.

C_D = 1.6

C_M = 0.7

C_eg = 1.0

C_t = 1.0

Page 7 of 7
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RailFX® OASIS CABLE RAILING OVERVIEW

The RailFX® Oasis Aluminum Rail and Cable System has been designed, engineered and tested specifically for a cable 
application rail system. The aluminum framework and stainless-steel cable allows for railings to be lightweight while still 
retaining exceptional durability. 

RAIL GUIDELINES
To comply with engineering and testing posts must be spaced no more than 96" with a cable brace. Unsupported cable 
span should not exceed 48". Cable brace included with top rail kit. Cables are spaced 3 1/8" on center to keep cable from 
deflecting beyond 4" to meet code. Cable can either terminate at the corner or run continuously through corners. Single 
corner posts can be used with cable running through the corner. Top rail is required for all railing installations.

POSTS
RailFX® Oasis™ posts for level and stair railings are pre-drilled, and ready for cable installation. Posts for stairs come 
with a base plate unattached to maximize installation flexibility which allows the post to accommodate most stair 
applications. All posts are available for surface mount only and available for 36" and/or 42" rail heights.

TOP RAIL
There is one top rail available for the RailFX® Oasis Cable Railing System (shown on page 4). The rail insert is designed 
to slide into the top rail for a finished look and is used to secure cable braces.
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COMPONENT GUIDE

Corner Post and 
Conduit Kit

End Post Kit Stair End Post KitIntermediate Post Kit

Stair Intermediate 
Post Kit

Top Rail with Rail Insert
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5/16" x 2" T-40 Self 
Tapping Stainless 

Steel Screws

 3/8" x 8" Stainless 
Steel Lag Bolt

Note: Min. 5” thread length 

Saddle Bracket Cover

Saddle Bracket 

HARDWARE / ACCESSORIES

Post Base Plate 

#8 x 1/2" Screw 

Base Trim 

Stair Pivot Bracket Cable Brace

Post Cap 

#10 x 1" Screw

Horizontal Pivot 
Bracket

RailFX Installation Kit for 
Classic and Low Profile 

Cable Kits
(Includes all tools necessary for 

cable kit installation)

(Not included, user supplied)
(Optional)

*Alternative Structural Screw Options: 
A. It is structurally acceptable to use 5/16" φ 304/316 SS screws only for max.  
 38" tall posts with max. 48" post spacing, for all IBC compliant residential  
 and commercial installations.

B. It is structurally acceptable to use 5/16" φ hardened 410 SS screws for max.  
 54" tall posts with max. 54" post spacing, for all IBC compliant residential  
 and commercial installations.

C. It is structurally acceptable to use 5/16" φ hardened 410 SS screws for  
 max. 54" tall posts with max. 96" post spacing, only for installations at IRC  
 compliant one or two family dwellings.
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MATERIALS FOR INSTALLATION:

SURFACE MOUNT POST INSTALLATION 
For 36" or 42"  Oasis Aluminum Railing and Cable System

It is the responsibility of the installer to meet all code and safety requirements and to obtain all required building permits. 
The deck and railing installer should determine and implement appropriate techniques for each installation situation. 
RailFX or its distributors shall not be held liable for improper or unsafe installations. Determine appropriate layout and 
post spacing. Maximum post spacing is 96" with cable brace. Ensure that proper blocking is in place prior to mounting 
post. 8" lag must be fully embedded into blocking.

Surface Mount Post

Post Base TrimPost Cap

3/8" x 8" Lag Bolts
Note: Min. 5” thread length 

(customer supplied)

(Included with Post Kit)(Included with Post Kit)
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POST MOUNTING OPTIONS

• Wood blocking must be constructed with treated dimensional lumber.

• Secure wood blocking to deck frame on all four sides – using #10-3-1/2" deck screws.

• Wood blocking must be constructed with a minimum thickness of 1-1/2".

• Base plate edge MUST be positioned a minimum 1-1/2" from the edge of the 
deck framing.

• Use only 3/8" diameter lag screws to attach post.*

• Secure each post with four lag screws.

• Concrete Mount - Use 3/8" x 5 1/8" stainless steel wedge anchors - 4" min. embedment. 
NOTE: Base plate must be minimum of 6" from concrete edge. Concrete must be 
minimum 7" thick.
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SURFACE MOUNT POST INSTALLATION 
36" or 42" RailFX Oasis Aluminum Railing and Cable System

Step 1   
Determine location of post and 
mark hole locations.

Step 2   
Remove post and pre-drill  
pilot holes (5/16" dia.) to accept 
3/8" diameter lag bolts.

Step 4 
Ensure post is plumb. If not adjust 
as needed utilizing composite 
shims or stainless steel washers. 
Tighten fasteners and ensure 
proper engagement of lag screws.

Step 3 
Install and drive lag bolt fasteners 
into blocking.

Step 5 
Slide post base trim over the top of 
the post and seat it over the post 
base plate.

Step 6   
Post installation complete.
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NOTE: Post comes long on top and bottom and will require trimming prior to installation.

SURFACE MOUNT STAIR END POST

Step 1   
Locate end post on bottom stair 
tread in desired position. Mark 
hole locations.

Step 2   
Insert cable into the first hole of top end 
post (previously mounted) and pull tightly 
alongside the end post. Ensure that cable 
is evenly spaced above the nose of the 
treads, then mark the post, using masking 
tape, where the cable intersects the post. 
This measures the bottom hole on the 
post to the new post bottom.

NOTE: Ensure that post slots on 
downside of post are positioned 
downward on the post.

Step 3 
Disassemble base plate from 
post. Mark X dimension on Step 
2 from bottom hole and mark 
post cut line. Cut post bottom 
at cut line. Cut top of post to 
desired finished post height.

PRE-MOUNT INSTRUCTIONS Attach base plate to bottom of post (post bottom) temporarily using 2 mounting 
screws located diagonally from each other. This will aid in aligning the post-base plate assembly to the stair tread, 
in order to lay out the post holes to the correct angle of the stair.
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SURFACE MOUNT STAIR END POST (continued)

Step 4   
Reassemble base plate to post 
bottom using all four Torx screws 
(Use beeswax for easier install).

Step 7   
Ensure post is plumb. If not, 
adjust as needed utilizing 
composite shims or stainless 
steel washers. Tighten fasteners 
and ensure proper engagement 
of lag screws.

Step 5   
At marked hole locations for stair 
intermediate post, pre-drill pilot holes 
with a 5/16" drill bit to accept 3/8" 
diameter lag bolts.

Step 8   
Slide post base trim over the top of the 
post and seat it over the post base plate.

Step 6 
Mount post, ensuring lower slots on 
post are on downward side of stair. 
Install and drive 3/8" lag bolt fasteners 
into stair step and blocking.

Step 9 
End post installation complete. 
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NOTE: Post comes long on top and bottom and will require trimming prior to installation.
SURFACE MOUNT STAIR INTERMEDIATE POST

Step 1   
Locate intermediate post on 
bottom stair tread in desired 
position. Mark hole locations.

Step 2   
Insert cable into the first hole of top 
end post (previously mounted) and pull 
tightly alongside the intermediate post. 
Ensure that cable is evenly spaced above 
the nose of the treads, then mark the 
post, using masking tape, where the 
cable intersects the post. This measures 
the bottom slot on the post to the new 
post bottom. 

NOTE: Ensure that post slots on 
downside of post are positioned 
downward on the post.

Step 3 
Disassemble base plate from 
post. Mark X dimension on Step 
2 from bottom slot and mark post 
cut line. Cut post bottom at cut 
line. Cut top of post to desired 
finished post height.

PRE-MOUNT INSTRUCTIONS Attach base plate to post bottom temporarily using 2 mounting screws located 
diagonally from each other. This will aid in aligning the post-base plate assembly to the stair tread, in order to lay 
out the post slots to the correct angle of the stair.
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SURFACE MOUNT STAIR INTERMEDIATE POST (continued)

Step 4   
Reassemble base plate to post 
bottom using all four Torx screws 
(Use beeswax for easier install).

Step 7   
Ensure post is plumb. If not, adjust 
as needed utilizing composite 
shims or stainless steel washers. 
Tighten fasteners and ensure 
proper engagement of lag screws.

Step 5   
At marked hole locations for stair end 
post, pre-drill pilot holes to accept 3/8" 
diameter lag bolts.

Step 8   
Slide post base trim over the top of the 
post and seat it over the post base plate.

Step 6 
Mount post, ensuring large holes on 
post are on outside of stair. Install 
and drive 3/8" lag bolt fasteners into 
stair step and blocking.

Step 9 
Intermediate post installation complete. 
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TOP RAIL LEVEL INSTALLATION

Rail Saddle Bracket   
Install Saddle Brackets on the 
2 horizontally positioned holes 
at the top of the post using 
provided #10 x 1" self-drilling 
screws. Assemble brackets on all 
remaining level posts.

Securing Top Rails    
Drop Top Rail and Rail Insert into 
the Saddle Bracket and slide Saddle 
Bracket Cover to lock Top Rail and 
insert onto Saddle Bracket. Install 
#10 x 1" self-drilling screw through 
Saddle Bracket hole to fasten 
securely onto Saddle Bracket.

Cutting Top Rail & Rail Insert   
Remove the Rail Insert from the Top Rail. 
Measure the distance between posts, 
subtract 7/8", and cut Top Rail squarely 
using a saw to this length. Next, using 
the distance between posts previously 
measured, subtract 1/4" and cut Rail 
Insert to this length.

Finish Top Rail Install   
Continue top rail installation on all  
remaining level posts.

Locating Top Rail – Insert 
Slide Rail Insert back into Top Rail 
once cut to the correct length. 
Slide Saddle Bracket Covers over 
the top of the rail (approx. 3"- 4"). 
Ensure Rail Insert is centered within 
Top Rail.

Install Post Caps  
Place Post Caps over remaining 
level posts. Lightly tap with a soft 
hammer to ensure caps are fully 
seated on post.

IMPORTANT: Post spans greater than 48” require a cable brace. Before securing top rails, follow Cable Brace 
Installation Instructions on page 15.
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INSTALLATION GUIDE: RAILFX® OASIS™ CABLE RAILING SYSTEM
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TOP RAIL STAIR INSTALLATION

Stair Pivot Bracket    
Measure from the surface of your 
deck to the desired rail height and 
add 1/2". At this location, center 
Stair Pivot Bracket on post and 
mark location. Top of bracket base 
should be located at desired rail 
height +1/2". Secure bracket to 
post using 2 ea. #10 x 1" self-
drilling screws.

Measuring Stair Rail Length   
Remove the Rail Insert from the Top 
Rail. Measure the distance between 
Stair Pivot Bracket mounting plates, 
subtract 7/8", and cut Top Rail squarely 
using a saw to this length. Next, using 
the distance between Stair Pivot 
Bracket mounting plate previously 
measured, subtract 1/4" and cut 
Rail Insert to this length.

Attach Saddle Brackets   
Attach Saddle Bracket to Stair Pivot 
Bracket using 2 #10-24 x 7/16" screws. 
Rotate Stair Pivot Bracket so mounting 
plate is perpendicular to stair angle.

Locating Top Rail - Rail Insert   
Slide Rail Insert back into Top Rail once 
cut to the correct length. Slide Saddle 
Bracket covers 3-4" over cut Top Rail and 
Rail Insert. Drop the Top Rail and Rail 
Insert into Saddle Brackets.

Saddle Brackets - Int Posts 
Continue attaching remaining  
Stair Pivot Brackets and Saddle 
Brackets to Stair Intermediate and 
Stair End Posts. 

NOTE: Ensure Stair Pivot Bracket on 
backside of StairIntermediate Post 
is in line with front side of post.

Securing Top Rails  
Slide Saddle Bracket Cover to lock 
Top Rail and Rail Insert onto Saddle 
Bracket. Install #10 x 1" self-drilling 
screw to fasten Rail Insert securely 
onto Saddle Bracket.
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CABLE BRACE INSTALLATION

Step 1   
Locate center of Top Rail-Rail 
Insert assembly and fasten the 
Mounting Block Connector to 
underside of assembly using 
one #10 x 1" self-drilling screw 
(supplied). Ensure screw head 
bottoms out on the inside of the 
Mounting Block Connector.

CAUTION: Do not overtighten.

Step 2   
Push Cable Brace onto Mounting Block 
Connector and ensure that the Cable 
Brace is seated firmly, and cable holes 
are oriented in the direction of the 
cable run. 

NOTE: Ensure that the Cable Brace  
Top is inserted into the Connector.  
First hole spacing is greater at the  
top than the bottom.

Step 3 
Drop Top Rail-Rail Insert with 
Cable Brace onto Saddle Brackets 
between Posts. Use level to ensure 
that Cable Brace is squared and 
in proper alignment with cable 
run direction. Once Cable Brace is 
squared, hold bottom of brace in 
position and move to Step 4.

#10 x 1-1/4"
FLAT HEAD 

WOOD SCREW

#10 x 1"
SELF-DRILLING 

SCREW

#8 x 5/8"
SELF-DRILLING 

SCREW

MOUNTING BLOCK 
CONNECTORS
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CABLE BRACE INSTALLATION (continued)

Step 4    
With pencil, mark around the 4 
sides of the Cable Brace. This will 
ensure the correct placement of 
the Mounting Block Connector. 
Once the position of the Cable 
Brace is marked, remove the Top 
Rail-Rail Insert with Cable Brace 
from the Saddle Brackets.

Step 7   
With supplied #8 x 5/8" self-drilling 
screws, secure Cable Brace to 
bottom Mounting Block Connector. 
Screw should be centered on Cable 
Brace and located ½" from bottom 
of Cable Brace.

Step 5   
Center Mounting Block Connector within 
the pencil marks locating the Cable 
Brace. Secure the connector using one 
#10 x 1 ¼" flat head wood screw. Ensure 
screw head bottoms out on the inside of 
the Mounting Block Connector.

CAUTION: Do not overtighten.

Step 8   
With supplied #8 x 5/8" self-drilling 
screws, secure Cable Brace to top 
Mounting Block Connector. Screw should 
be centered on Cable Brace and located 
½" from top of Cable Brace.

Step 6 
Drop Top Rail-Rail Insert with Cable 
Brace onto Saddle Brackets between 
Posts, ensuring bottom of Cable 
Brace is inserted into the Mounting 
Block Connector on deck surface. 
Secure Top Rail assembly using one 
#10 x 1" self-drilling screw through 
Saddle Bracket bottom on each 
post. Slide Saddle Bracket Covers on 
both posts over the Saddle Brackets.

Step 9   
Upon completion of Cable Brace 
installation, follow steps to secure 
the top rail as shown on page 13 
and 14.
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Feed bare end of cable using provided lacing needle through all other posts.

INTERMEDIATE POSTCABLE BRACE CABLE BRACE

Classic Kit Contents

Pull-Lock®

Fitting 
with cap

Stainless 
Steel washer 

for wood 
Stainless 

Steel washer 
for wood 

Delrin®

washer 

Stainless Steel 
washer for metal

Brass 
locknut

Stud
bushing

1x19 
stainless steel 

cable

Pre-attached 
Threaded Stud

with cap

NOTE: Parts must be kept clean and free of 
debris before installation for best results.

Install Tensioning Terminal 
Install the Threaded Stud end first. Feed the cable and stud through 
the end post. Start by inserting the plastic stud bushing into the 
pre-drilled hole in the post. Slide the stainless-steel washer onto the 
Threaded Stud and start the brass locknut onto the threads as far as 
possible by hand.

Feed Cable Through Intermediate Posts 
Feed the bare end of the cable through all intermediate posts/cable braces and through the end post where you will 
be installing the Pull-Lock® fitting.

Feed Cable Through Corner Posts 
Instructions for going through corners can be found on page 18.

Install Swageless Terminal 
Slip the Delrin washer over the body of the Pull-Lock® fitting.  
At the terminal end post, rotate the Pull-Lock® fitting clockwise 
as you push it onto the cable. If the cable begins to “unravel,” 
you are rotating the fitting in the wrong direction. Once the 
cable is through the fitting, pull the cable while using the Pre-
Tensioning Block to hold the Pull-Lock® fitting firmly in the hole 
on the post. With the Pre-Tensioning Block holding the fitting, 
pull the cable with pliers as tightly as possible.

NOTE: Longer runs of cable and cables that go around corners 
need to be pretensioned.

RAILFX® OASIS™ CABLE INSTALLATION GUIDE 
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SINGLE CORNER POST CABLE INSTALLATION

Step 1: Bend and Insert Cable
Create a bend in cable to allow for easier inser-
tion into post. Do not fray cable end.

Step 4: Insert Conduit
Insert conduit into post and align to inside 
corner. Pull cables tight to conduit.

Step 2: Run Cable
Insert and pull through on all cables 
on post.

NOTE: Cables must be pushed 
through as well as pulled.

Step 3: Create a Loop
Push cable back into post creating a loop.
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Tension Cables 
Return to the Threaded Stud end post. Insert an 1/8" hex 
wrench into broached opening on the tip of the stud. 
Tighten the locknut with a 7/16" wrench while holding the 
hex wrench to prevent the stud from turning.

Tension all cables to 225 lbs. of tension in sequence, 
beginning with the center cables, moving up and 
down toward the top and bottom. As you tension 
each cable, give it a sharp pull downward mid-span 
to help set the wedges, then re-tension as necessary 
in the same sequence. Be aware that the cable may 
move as much as 3/16" toward the tension terminal as 
the wedges seat.

NOTE: Cut excess thread from threaded stud so 
end is flush with the end of the Ny-Lock hex nut. 
Cut the cable flush with the hole in the back of the 
Pull-Lock® fitting using a cut-off wheel, then press 
cap onto fitting. 

RAILFX® OASIS™ CABLE INSTALLATION GUIDE (continued) 
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KNOCK-DOWN (KD) PICKET PANEL PARTS:

A KD Picket Panel Parts B Saddle Bracket (2) C Bracket Cover (2) D Bottom Bracket (2)

E 10" Support Block (1)

I Adhesive Tab (1)

F 3 1/2" Driver Bit (1)

J Level Hinge Bracket    
   Set (1) Optional*

G Support Block  
    Connector (2)

H 10x1" Self Drilling  
    Screw (12)

MATERIALS REQUIRED:

• 3/8" x 8" Lag Bolt with 5" min. thread 
length (customer supplied)

TOOLS REQUIRED:
• Drill bit 5/32" (.156")
• Drill (with adjustable clutch, 

recommended)
• Miter Saw (with carbide, 80-tooth  

or more blade)
• Level
• Rubber mallet 
• Tape measure
• Touch-up paint (optional)

FOR A SUCCESSFUL INSTALLATION:
Read the instructions completely before beginning 
the installation.
• Plan your railing project. Sketch your project with 

the actual measurements of your deck or balcony 
complete with post locations.

• Check local building codes to ensure compliance.
• Check package(s) to determine part count  

is complete.
• After cutting rails or posts, paint exposed metal  

for maximum protection against the elements.
• Installation is best completed with two people.
• Wear safety glasses while installing.
• Use care not to over-torque the screws.  

Pre-drilling is recommended.
• Saddle bracket and bottom bracket are 

intended for RailFX® posts. If installing to other 
post types, the necessary fasteners will need to 
be purchased.

NOTES:
• Posts and picket panels 

packaged separately.
• An optional RailFX-Tool 

is available to simplify 
locating, pre-drilling and 
installation of brackets.

1
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*See supplemental installation 
instructions included with 
horizontal pivot.

• Top Rail • Bottom Rail • Balusters

RailFX® Oasis™ Picket Level Rail
Aluminum Picket Installation Instructions

(shown assembled)
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1. Measure and locate the position of the post(s) based on the project layout.

2. Install the post by attaching the aluminum mounting flange to the surface of the deck or balcony. Position the 
post so the fastener will go into the floor joist, and make sure the decking is firmly attached to the joist at the 
location of the post. If necessary, use wood blocking as reinforcement underneath the decking where the posts 
are located. Post mounting fasteners should be able to secure into the joist or reinforcement braces, not just 
the decking itself. When installing RailFX® Oasis™ posts, 5" of threading must be fully embedded into blocking. 
Deck boards sized 5/4" or 1½" do not provide sufficient material for a safe installation. 

LEVEL RAIL INSTALLATION:

1. Carefully measure the opening between posts or walls and calculate the length of rail that needs to be cut. 
Divide the trim length amount in half, and starting with the Bottom Rail, transfer and mark the measurement to 
each end of the rail. For the sake of baluster spacing or personal preference, 
all of the trim length could be cut from one end of both rails. Make this 
determination before cutting the rails. Always refer to local building code 
requirements to determine the baluster spacing requirements in your area  
(4" maximum is typical). Carefully cut the rail. Mark Top Rail and cut. For 
clearance purposes the top rail is precut ¾" shorter than the bottom rail. 
 

2. To assemble rail, begin with Top Rail and insert balusters into each baluster 
hole. Use a rubber mallet to tap the balusters into place until fully seated into 
the Top Rail.  

POSTS INSTALLATION:

Level Rail Installation Instructions

3. Position the post to the deck 
surface. Four 3/8" diameter 
mounting holes are provided on 
the mounting flange. Mark the 
mounting flange hole locations 
and remove the post. Drill the 
marked locations into the decking 
and reinforcement. Remount 
the post. Insert the appropriate 
fasteners to secure the mounting 
flange to the deck structure. 

Finish by sliding the base trim to 
the bottom of the post to cover 
the mounting flange.

4. To install the post cap, set post cap in place on top of the post and tap lightly with a rubber mallet to drive the 
post cap onto the post. Silicone or water based caulking may be used to secure the post cap and base trim.

Alternative Structural Screw Options:
a. It is structurally acceptable to use 5/16" φ 304/316 SS screws only for max. 38" tall posts with max.  
 48"post spacing, for all IBC compliant residential and commercial installations.
b. It is structurally acceptable to use 5/16" φ hardened 410 SS screws for max. 54" tall posts with max.  
 54" post spacing, for all IBC compliant residential and commercial installations.
c. It is structurally acceptable to use 5/16" φ hardened 410 SS screws for max. 54" tall posts with max.  
 96" post spacing, only for installations at IRC compliant one or two family dwellings.

Page 48 of 55

SCREW ATTACHMENT OF RFXHCSP TO RFXHCSPB IN LIEU OF PFX1000P WELDED TO PFX1000PB



OASIS
™

 RAILING SYSTEM

3. Insert balusters in the Bottom Rail the same as in Step 1, beginning at one end and 
working to the opposite end. Stand the assembly upside down on the surface of the 
box and tap the Bottom Rail with a rubber mallet to secure the balusters in place. 
Stand assembly upright.  
 
 
 

4. Install Support Block Connectors (G) using #10x1" Self Drilling Screw (H) to the 
underside of Bottom Rail. The Support Block will be installed in Step 9.  
NOTE: One Support Block, cut from Support Block Material (E), is recommended for 
rails measuring 72“ in length or less; two Support Blocks for longer lengths. If one 
Support Block is required, install the Support Block Connector (G) at center point of 
Bottom Rail. If two Support Blocks are required, install Support Block Connectors (G) 
equal distance from each end of the Bottom Rail.

5. Slide Bottom 
Brackets (D) with 
screw holes down 
and counter bore 
holes facing toward 
the balusters, over 
each end of the 
Bottom Rail.

6. Slide Bracket Covers (C) 
at least 3-4 inches inward 
over each end of the 
Top Rail. A small piece of 
tape may be needed to 
hold the bracket covers 
in place.

7. Place a piece of masking tape on posts 
measure from the top of the post down 
3" and mark a level horizontal line. If using 
the post drilling / rail installation tool, 
hold rail installation tool flush with top of 
post and using the holes on the template 
labeled “level” mark post. This will give 
you a 36 1/4" or 42 1/4" net rail height.

8. Align screw holes in Saddle 
Bracket (B) on the horizontal 
line making certain the Saddle 
Bracket (B) is centered on the 
post. Mark screw locations. 
Repeat process at opposite end.

9. Attach both Saddle 
brackets (B) with 
#10x1" Self Drilling 
Screws (H) at the 
marked screw 
locations completed 
in Step 8. Pre-drilling 
is recommended.

10. Set the rail assembly 
into the Saddle 
Brackets (B) letting the 
Bottom Rail hang freely 
between the posts. 
NOTE: Check for level.

Level Rail Installation Instructions (continued)
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INSTALLED VIEW

11. At the point(s) where you installed Support Block Connector(s) (step 4), carefully 
measure the distance from the underside of the Bottom Rail to the floor. Cut 
Support Block Material (E) to fit. Remove rail assembly from the Saddle Brackets 
(B). Slip Support Block(s) over Support Block Connectors (G). Slide the rail back 
into place and make certain the rail is level.

12. Apply Adhesive Tab (I) to flat, top surface of Top Rail, near the post. Slide Bracket 
Cover (C) to interlock with flange on the Saddle Bracket (B). if needed tap the 
edge of the cover using a block of wood and hammer to engage slide cover.

1. Slide and hold the Bottom Bracket (D) firmly against the post or wall. Secure 
the bracket with #10x1" Self Drilling Screws (H). Repeat the process at the 
other side.  
NOTE: Screw holes in Bottom Bracket (D) are angled to make mounting the 
brackets easier.

Level Rail Installation Instructions (continued)

13. Screw #10x1" Self Drilling Screws (H) into the Top Rail from the underside of 
each Saddle Bracket (B) through the provided locating hole to securely fasten 
the rail.
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1. Install posts per the instructions provided with the Level Rail Kit.

2. Place a piece of masking tape on posts and measure from the top 
of the post down 2 5/8" and mark a level horizontal line. If using 
the post drilling / rail installation tool, hold rail installation tool 
flush with top of post and using the holes on the template labeled 
“Horizontal pivot” mark post. This will give you a 36 1/4" or 42 
1/4" net rail height.

3. At each of the marks in Step 2, from the centerline of the post 
measure both left and right of the centerline 1". Place a mark on 
the horizontal line at both locations.  
NOTE: The RailFX Tool is available to aid and guide the placement 
of the hole location for the top bracket assembly only.

4. At the locations marked in Step 3, on both sides of the centerline, 
pre-drill the two holes at both locations for both the top and 
bottom brackets. If using the RailFX Tool position the tool so 
the holes marked “HORZ PIVOT” are centered on the horizontal 
reference marks in step 1. Use the tool as a guide to mark or to 
pre-drill the holes. 

5. Using the painted head screws provided, install both the top 
and bottom bracket assemblies to the post. Once the brackets 
are installed refer to the Level Rail Installation to complete the 
installation of the rail kit.

6. Level rail hardware that is included with the level KD rail kit 
attaches directly to the horizontal hinge bracket.

• Read the installation instructions included with the picket panel kit 
thoroughly before starting the installation. 

• For your safety, RailFX® recommends wearing personal protection 
equipment before, and during the installation process.

• The hardware included in the picket panel kit is intended to use with 
the RailFX® posts. If installing to another surface, you must acquire the 
appropriate hardware needed for a proper installation.
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RailFX® Oasis™ Picket Level Rail
Horizontal Hinge Bracket Installation Recommendations
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A KD Picket Panel Parts B Top Rail Hinge  
    Assembly (2)

C Bottom Rail Hinge  
    Assembly (2)

D Saddle Bracket (2)

K 3 1/2" Driver Bit (1)

E Saddle Bracket Cover (2) G 10" Support Block (1)

L Adhesive Tab 

F Bottom Bracket (2)

I 10x1" Black Self   
   Drilling Screw (8)

J 10-24 x 7/16"
    Machine Screws (8)

H Support Block Connector

MATERIALS REQUIRED:
• Post installation attachment hardware 

TOOLS REQUIRED:
• Drill bit 5/32" (.156")
• Drill (with adjustable clutch, recommended)
• Miter Saw (with carbide, 80-tooth or more blade)
• Level
• Phillips Screw Driver
• Rubber mallet 
• Tape measure
• Touch-up paint (optional)

FOR A SUCCESSFUL INSTALLATION:

• Read the instructions completely before beginning the installation.

• Plan your railing project. Sketch your project with the actual 
measurements of your deck or balcony complete with post locations.

• Check local building codes to ensure compliance.

• Check packages(s) to determine part count is complete.

• After cutting rails, balusters, or posts, paint exposed metal  
for maximum protection against the elements.

• Installation is best accomplished with two people.

• Wear personal protection equipment; safety glasses, etc.

• Use care not to over-torque the screws. Pre-drilling is recommended.

• Saddle bracket and bottom bracket are intended for RailFX posts. 
If installing to other post types, the necessary hardware will need 
to be purchased.

NOTES:
• Posts and balusters packaged separately.

• Images shown are in white finish for clarity.  
RailFX® only offers textured black finish.

• Top Rail • Bottom Rail • Balusters

RailFX® Oasis™ Stair Rail
Aluminum Picket Installation Instructions

(shown assembled)

KNOCK-DOWN (KD) PICKET PANEL PARTS:
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1. Determine the location and position of the upper and lower post based on the project layout. 
Mark the desired location of the posts. To ensure post location is compatible with railing prior 
to securing to the deck surface, place both posts in position, and lay the bottom rail along 
the nose of the stairs from top to bottom adjacent to both posts (see photo). On the rail side 
of the post, measure up from the top of the rail and ensure there is a minimum of 35 ½" for 
the 36" rail height and a minimum of 41½" for the 42" rail height to the top of the post. Post 
location may have to be adjusted to ensure minimum is obtained. Repeat this step for the 
bottom post.
• For railing mounted 36" high use a 44" post at the bottom of the stairs.
• For railing mounted 42" high use a 54" post at the bottom of the stairs.

All post mounting hardware must be embedded into stair stringers or solid wood blocking. 

2. When the final position is determined for the post, mark the hole locations of the four 3/8" 
diameter mounting holes provided on the base and remove the post assembly. Drill the 
marked locations into the decking and reinforcement using the proper size drill required for 
the fasteners being used. 

3. Remount the post assembly. Insert the appropriate fasteners, then secure the base to the 
deck structure. Make certain the posts are plumb. If the post requires adjustment, add shims 
or stainless steel washers under the base plate. Do not re-install the base post trim until step 
2 of the rail installation.

STAIR RAIL INSTALLATION:

3. Locate the Bottom Rail Hinge Assembly (C) first by measuring up from the reference marks 
placed on the posts in Step 1 based on the chart below and place mark at those locations on 
the bracket side of the post from the Bottom Hinge Assembly only. This will be the centerline 
mounting point for the bottom hinge assemblies. (NOTE: Centerline mark must be a minimum 
of 2-5/8" from the deck surface to allow for the base trim to be installed.) From the centerline 
marks of the Bottom Rail Hinge Assemblies measure up the distance indicated on the chart to 
locate the centerline of the Top Rail Hinge Assemblies.

1. Lay the Picket Panel (A) on the stair 
from top to bottom and adjacent to the 
posts previously installed. Make a level 
reference mark with a pencil on the 
bracket side of both the upper and lower 
posts at the point where the top of the 
rail meets the post.  
NOTE: Illustration photo shown is the 
upper post.

2. Install the base 
post trim on 
both the  
upper and 
lower posts.

UPPER POST LOWER POST

Bottom Rail Hinge Top Rail Hinge Bottom Rail Hinge Top Rail Hinge

36" Rail Up ½" 33" Up 1½" 33"

42" Rail Up ½” 39" Up 1½" 39"

POSTS INSTALLATION:

Disassembly not required

Stair Rail Installation Instructions
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3

4. To locate the mounting hole locations of Top Rail Hinge Assembly (B) and the Bottom Rail 
Hinge Assembly (C), place a mark 1" above and below each of the level line marks centered on 
the posts from Step 3 (see photo) This will be the location of the fasteners to attach the Hinge 
Assemblies to the post.  
NOTE: Pre-drilling is recommended at these locations for the fasteners. 
 
 

5. Use the #10-1" Self Drilling Screws (I) secure the Top Rail Hinge Assembly (B) and the 
Bottom Rail Hinge Assembly (C) to the upper and lower posts through the marked and/
or pre-drilled hole locations.  (Mounting holes are elongated to allow a small amount of 
adjustment if necessary to properly align the hinge assemble with the rail.)  
NOTE: Two screws are required to mount each bracket to properly secure in place. 
Depending on the post location, it may be necessary to temporarily remove the post or 
disassemble the hinge for adequate access to install the fasteners. 
 

6. Attach the Saddle Brackets (D) to the Top Rail Hinge Assembly (B) using the #10-24 x 7/16" 
Machine Screws (J).  
NOTE: Two screws are required to mount each bracket to properly secure in place. 
 
 

7. On a flat surface (use the box as a pad to protect painted surfaces), align the holes of both 
the Picket Panel (A). Place a mark at the determined midpoint of the Bottom Rail (A) (Either 
baluster on center, or the space between the baluster centered as shown) Transfer that mark 
to the Top Rail (A).  
NOTE: There must be at least 2” between the cut ends and the center of the first baluster 
holes for proper clearance of the mounting brackets.  
 

8. From the centerlines marked on both the Top Rail and Bottom Rail in Step 7, place a mark 
1/2" to the left of the centerline on the Top Rail (A) and 3/8" to the right of the centerline 
on the Bottom Rail (A). These marked locations will become the new centerline mark of both 
rails to determine cutting locations.  
NOTE: When viewed as the photo shown, the right side of both the Top Rail and Bottom 
Rail will be installed to the lower side of the stair. 
 
 

9. To determine rail length measure the distance between the parallel faces of the Bottom Rail 
hinge assembly brackets installed in step 5. From the new determined centerlines of Picket 
Panel (A) completed in Steps 7 & 8, measure half the distance of the determined bottom 
rail length and place a mark both right and left of the centerlines. This will be the cut marks 
for the Bottom Rail (A) only. Shorten the Top Rail (A) by an additional 3/8" from each mark 
previously placed at the ends of the rail to accommodate bracket clearance. This will be the 
cut marks for the Top Rail (A). 
 
 

10. Install Support Block Connectors (H) using Mill Finish #10-1" Self Drilling Screw (I) to the 
underside of Picket Panel (A). NOTE: One Support Block, cut from Support Block material 
(G), is recommended for rails measuring 72" in length or less; use two Support Blocks for 
longer lengths. If one Support Block is required, install Support Block Connector (H) at 
center point of Picket Panel (A). If two Support Blocks are required, install Support Block 
Connector (H) equal distance from each end of the Picket Panel (A).

Disassembly not required

Shown without baluster for illustrative purposes

Stair Rail Installation Instructions (continued)
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11. To assemble rail, begin 
with Top Rail (A) and insert 
balusters into each baluster 
hole. Use a rubber mallet 
to tap the balusters into 
place until fully seated into 
the Top Rail. NOTE: It is 
recommended to use the 
box as a pad to prevent 
scuffing of the painted finish.

12. Insert balusters in the Bottom 
Rail (A) the same as in Step 
1, beginning at one end and 
working to the opposite end. 
Stand the assembly upside 
down on the surface of the 
box and tap the Bottom Rail 
(A) with a rubber mallet to 
secure the balusters in place. 
Stand assembly upright. NOTE: Notches are provided 
on the front of the box to help align balusters and aid in 
the assembly of the rail in this step.

13. Slide Saddle Bracket Covers 
(E) over each end of the Top 
Rail at least 3-4" inward over 
each end of the rail. Covers 
will secured in final position 
later. NOTE: A small piece of 
tape may be required to hold 
the bracket covers in place.

17. Apply Adhesive Tab (L) to flat, 
top surface of the Top Rail, 
near the post. Slide Bracket 
Covers (E) to interlock with 
flange on the Saddle Brackets 
(D). if needed tap the edge 
of the cover using a block of 
wood and hammer to engage 
slide cover.

16. Slide and hold the Bottom 
Brackets (F) against the 
Bottom Rail Hinge Assembly 
(C) attached to the upper 
and lower post and secure 
with the #10-24 x 7/16" 
Phillips Screws (J).  
NOTE: Two screws are 
required to mount each 
bracket to properly secure 
in place.

15. At the point(s) where you 
installed Support Block 
Connector(s) (step 11), 
carefully measure the 
distance from the underside 
of the bottom rail to the 
floor or step. Cut support 
block material (G) to fit. Slip 
the Support Block(s) over 
Support Block Connector(s) (H). Slide the rail back into 
place and make certain the rail is plumb.

14. Slide Bottom Brackets (F) 
with the counter bore holes 
facing down and toward 
the balusters, over each 
end of the Bottom Rail. A 
small piece of tape may 
be required to hold lower 
bottom brackets in place. 
Next, set the rail assembly 
into the Saddle Brackets (D) previously installed (Step 6) 
letting the Bottom Rail hang freely between the posts.

18. Screw Mill Finish #10-1" 
Self Drilling Screws (I) into 
the Top Rail from the under- 
side of Saddle Brackets 
(D) through the provided 
locating hole to securely 
fasten the rail in place.
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