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TECHNICAL DATA

CTI-S72002_A , |
CT INNOVATIONS

TOUGHTray Longer Span Optimization
(Vertical Cable Tray Run)
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TECHNICAL DATA
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CT INNOVATIONS

TOUGHTray Longer Span Optimization
(Vertical Cable Tray Run)
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When the supports are placed at 1/4 Span (L/4) the following benefits are achieved:

1. Optimal Load Transfer: The L/4 position enables more efficient and effective load transfer between
the different tray runs, reducing the deflection on the cable tray system compared to the splice
positioned on the supports or at mid-span.

2. Increased Structural Efficiency: By placing connections at the L/4, the structural efficiency of the
cable tray is increased as the splice connections experience minimum bending stress, as shown in
the moment diagram.

FIGURE 1: 1/4 Span (L/4)
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MOMENT DIAGRAM

When the supports are placed at 1/2 Span (L/2) the cable tray system will be subject to an excessive
deflection. In addition, the splice plates will also experience the (+) maximum bending stress as
detailed in the above moment diagram which will greatly affect the structural integrity of the cable tray
system.

FIGURE 2: Mid-Span (L/2)
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MOMENT DIAGRAM

Placing support underneath the splice plate would lead to an excessive stress on the connection, given
that the (-) maximum bending stress occurs at these points, as illustrated in the moment diagram above.
The maximum deflection will also be observed since load transfer between runs is less efficient when
compared to splice connections positioned at the L/4. Locating the support underneath the splice plate
can aslo cause interference between the splice plate and hold down clamp/expansion guide during
thermal expansion and contraction.

FIGURE 3: Simpe Beam (Support Underneath the Splice Joint)
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When the supports are placed at 1/4 Span (L/4) the following benefits are achieved:

1. Optimal Load Transfer: The L/4 position enables more efficient and effective load transfer between
the different tray runs, reducing the deflection on the cable tray system compared to the link
connectors positioned on the supports or at mid-span.

2. Increased Structural Efficiency: By placing link connectors at the L/4, the structural efficiency of the
cable tray is increased as the link connections experience minimum bending stress, as shown in the
moment diagram.

FIGURE 1: 1/4 Span (L/4)
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When the supports are placed at 1/2 Span (L/2) the cable tray system will be subject to an excessive
deflection. In addition, the link connector will also experience the 25% of the maximum bending stress

as detailed in the above moment diagram which will greatly affect the structural integrity of the cable
tray system.

FIGURE 2: Mid-Span (L/2)
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MOMENT DIAGRAM

Placing support underneath the link connectors would lead to an excessive or maximum 100% bending
stress on the connections as detailed in the moment diagram above. The maximum deflection will also be
observed since load transfer between runs is less efficient when compared to link connectors positioned
at the L/4. Locating the support underneath the link connections can aslo cause interference between the
link connector and hold down clamp/expansion guide during thermal expansion and contraction.

FIGURE 3: Simpe Beam (Support Underneath the Link Connectors)
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TECHNICAL DATA
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CT INNOVATIONS
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CT INNOVATIONS
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TECHNICAL DATA
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TECHNICAL DATA
CTI-S72005_A

Link Connector (typ.)
TTA-LINK-(H)

@ = 30°, 45°, 60°
A TOUGHTray
Horizontal Bend
TTF-(H)X(W)-(2)HB(R)
\Straight sections and fitting
should be supported once

within each hatched area

Support (typ.) .

\e
I~ Q2

—

X

1/2 Span
10ft (3.0m) Ma

PLAN VIEW

——p—————————y———}
\\\\\

ISO VIEW

FIGURE 3: TOUGH SUPPORT SAVINGS
"1/2 SPAN EXTENDED"
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TECHNICAL DATA
CTI-S72005_A

. @Q ’5"
Link Connector (typ.) KN
TTA-LINK-(H) ~ ®9<° .
S SN
) Support (typ.)

@ =30°, 45°, 60°

TOUGHTray Horizontal Bend
TTF-(H)X(W)-(@)HB(R)

g Provide support at splice locations.
g= A R Fitting support at the center point of
&& . the radius is not required.
se =

S
Sl ——

___‘I"___

PLAN VIEW

T ——

ISO VIEW

FIGURE 4: TOUGH SUPPORT SAVINGS
"DUAL SUPPORT"
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TECHNICAL DATA

CTI-S72013_A : :
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray 105°/120°/135° HORIZONTAL BEND SUPPORT

0}
TOUGHTray Horizontal Bend
TTF-(H)X(W1)-(ANGLE)HB(R)-AL 21t (0.6m)
Max
Link Connector (typ.) /\
TTA-LINK-(H) 2 Steel Support (typ.)
2ft (0.6m) 7

M
i ’ /’X

@ = 105°120°/135°
Straight sections should be
supported once within each
hatched area with the fitting
supported on center of bend i Y

PLAN VIEW

[T

ISO VIEW

FIGURE 1: OPTION 1 SUPPORT RECOMMENDATION

PROPRIETARY AND CONFIDENTIAL. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF CT INNOVATIONS. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF CT INNOVATIONS IS PROHIBITED.
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TECHNICAL DATA
CTI-S72013_A

TOUGHTray Horizontal Bend
TTF-(H)X(W1)-(ANGLE)HB(R)-AL

Link Connector (typ.)
TTA-LINK-(H)

10ft (3.0m)
Max

10ft (3.0m)
Max

@ = 105°120°/135°

Straight sections should be
supported once within each
hatched area with the fitting
supported on center of bend

~ Steel Support (typ.)

PLAN VIEW

LT

ISO VIEW

FIGURE 2: OPTION 2 SUPPORT RECOMMENDATION

PROPRIETARY AND CONFIDENTIAL. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF CT INNOVATIONS. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF CT INNOVATIONS IS PROHIBITED.

20F2



TECHNICAL DATA

CTI-S72014_A , ,
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray 150° HORIZONTAL BEND SUPPORT

TOUGHTray Horizontal Bend
TTF-(H)X(W1)-(ANGLE)HB(R)-AL

2ft (0.6m)

Link Connector (typ.) Max

TTA-LINK-(H) /‘\
@ = 1500
2t (0.6m) Steel Support (typ.)
Max
7, >
A7
Straight sections should be
supported once within each
hatched area with the fitting
supported on center of bend A _\/\_ A
PLAN VIEW

ISO VIEW

FIGURE 1: OPTION 1 SUPPORT RECOMMENDATION

PROPRIETARY AND CONFIDENTIAL. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF CT INNOVATIONS. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF CT INNOVATIONS IS PROHIBITED.
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TECHNICAL DATA

CTI-S72014_A , ,
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray 150° HORIZONTAL BEND SUPPORT

TOUGHTray Horizontal Bend
TTF-(H)X(W1)-(ANGLE)HB(R)-AL

<

/é;’
Link Connector (typ.)

TTA-LINK-(H) 10ft (3.0m)
Max

10ft (3.0m) )
Max Straight sections should be

supported once within each
hatched area

Steel Support (typ.)7

PLAN VIEW

ISO VIEW

FIGURE 2: OPTION 2 SUPPORT RECOMMENDATION
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TECHNICAL DATA

CTI-S72015_A : :
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray 165° HORIZONTAL BEND SUPPORT

(0]
TOUGHTray Horizontal Bend 2,
TTF-(H)X(W1)-(ANGLE)HB(R)-AL °
Link Connector (typ.)
TTA-LINK-(H)
2ft (0.6m)
Max
21t (0.6m) @ = 165° )
Max
/ Steel Support (typ.)
Straight sections should be ) 4\’ -
supported once within each
hatched area with the fitting
supported on center of bend - ‘\/\‘ -
PLAN VIEW

ISO VIEW

FIGURE 1: OPTION 1 SUPPORT RECOMMENDATION

PROPRIETARY AND CONFIDENTIAL. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF CT INNOVATIONS. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF CT INNOVATIONS IS PROHIBITED.

10F 2



TECHNICAL DATA

CTI-S72015_A : :
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray 165° HORIZONTAL BEND SUPPORT

TOUGHTray Horizontal Bend ¢

TTF-(H)X(W1)-(ANGLE)HB(R)-AL

/' @ =165°
Link Connector (typ.) Straight sections should
TTA-LINK-(H) be supported once within
each hatched area
10ft (3.0m)
Max
10ft (3.0m)
Max

L

Steel Support (typ.)

PLAN VIEW

FIGURE 2: OPTION 2 SUPPORT RECOMMENDATION

PROPRIETARY AND CONFIDENTIAL. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF CT INNOVATIONS. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF CT INNOVATIONS IS PROHIBITED.
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TECHNICAL DATA

CTI-S72016_A : :
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray 180° HORIZONTAL BEND SUPPORT

TOUGHTray Horizontal Bend
TTF-(H)X(W1)-(ANGLE)HB(R)-AL

Link Connector (typ.)

TTA-LINK-(H)
2ft (0.6m) 2ft (0.6m)
MJa_x Max
%

Straight sections should be Steel Support (typ.)
supported once within each

hatched area with the fitting
supported on center of bend _\/\_ _\/\_

PLAN VIEW

1ISO VIEW

FIGURE 1: OPTION 1 SUPPORT RECOMMENDATION

PROPRIETARY AND CONFIDENTIAL. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF CT INNOVATIONS. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF CT INNOVATIONS IS PROHIBITED.
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TECHNICAL DATA

CTI-S72016_A : :
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray 180° HORIZONTAL BEND SUPPORT
0]

TOUGHTray Horizontal Bend
TTF-(H)X(W1)-(ANGLE)HB(R)-AL

|—— °gv

@ =180°

¥
Link Connector (typ.)
TTA-LINK-(H)

10ft (3.0m) 10ft (3.0m)
Max Max

Straight sections should
be supported once within
each hatched area

Steel Support (typ.)

PLAN VIEW

ISO VIEW

FIGURE 2: OPTION 2 SUPPORT RECOMMENDATION

PROPRIETARY AND CONFIDENTIAL. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF CT INNOVATIONS. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF CT INNOVATIONS IS PROHIBITED.
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TECHNICAL DATA

CTI-S72006_A : :
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray Horizontal Tee

TOUGHTray Horizontal Tee
TTF-(H)X(W1)X(W2)-HT(R)-AL

2ft (0.6m)__ __ 2ft(0.6m)
Max X | Max

%

Wi

\
N
~

/

Link Connector (typ.) *Center support is not

[ required on 12" radius fittings
.6m) \
X

TTA-LINK-(H)
2ft (

Ma é Straight sections should be supported
once within each hatched area with the
fitting supported at the radius center point*

N e B Steel Support (typ.)

PLAN VIEW

ISO VIEW

FIGURE 1: NEMA VE-2 SUPPORT RECOMMENDATION
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TECHNICAL DATA

CTI-S72006_A : :
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray Horizontal Tee

TOUGHTray Horizontal Tee
TTF-(H)X(W1)X(W2)-HT(R)-AL

2ft (0.6m) , , 2ft (0.6m)
Max | [ Max

w9 V9%

Link Connector (typ.)

N,
v

_—— e
Sy (.

TTA-LINK-(H) = Straight sections should be supported
2ft (0.6m) once within each hatched area with the
Max : ; fitting supported at the radius center point*
Steel Support (typ.)
___V'\___
PLAN VIEW

ISO VIEW

FIGURE 2: TOUGH SUPPORT SAVINGS
"UNSUPPORTED FITTING"

PROPRIETARY AND CONFIDENTIAL. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF CT INNOVATIONS. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF CT INNOVATIONS IS PROHIBITED.
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TECHNICAL DATA

CTI-S72006_A : :
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray Horizontal Tee

TOUGHTray Horizontal Tee

TTF-(H)X(W1)X(W2)-HT(R)-AL
1/2 Span 1/2 Span
10ft (3.0m) Max / 10ft (3.0m) Max
! |
. ’ ’ ;
L J
I /" :
Link Connector (typ.)
TTA-LINK-(H) f
x
@©
5=
(%g_ — Straight sections and fitting
e should be supported once

within each hatched area

'<_1O

Steel Support (typ.)

A
-

PLAN VIEW

ISO VIEW

FIGURE 3: TOUGH SUPPORT SAVINGS
"1/2 SPAN EXTENDED"

PROPRIETARY AND CONFIDENTIAL. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF CT INNOVATIONS. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF CT INNOVATIONS IS PROHIBITED.
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TECHNICAL DATA

CTI-S72006_A : :
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray Horizontal Tee

TOUGHTray Horizontal Tee
TTF-(H)X(W1)X(W2)-HT(R)-AL
Full Span Full Span
20ft (6.0m) Max 20ft (6.0m) Max

v

P (N,

Link Connector (typ.) Provide support at splice locations.
TTA-LINK-(H) f Fitting support at the center point of
the radius is not required.

X

~=——-— Straight section should be
supported once within the
hatched area

1/2 Span

~10ft (3.0m) Ma

Steel Support (typ.)

A
-,

PLAN VIEW

ISO VIEW

FIGURE 4: TOUGH SUPPORT SAVINGS
"1/2 SPAN EXTENDED + DUAL SUPPORT"

PROPRIETARY AND CONFIDENTIAL. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF CT INNOVATIONS. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF CT INNOVATIONS IS PROHIBITED.
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TECHNICAL DATA

CTI-S72006_A : :
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray Horizontal Tee

Full Span Full Span
20ft (6.0m) Max 20ft (6.0m) Max

N,

_———
Py

Link Connector (typ.)

TTA-LINK-(H) Provide support at splice locations.

Fitting support at the center point of
the radius is not required.

\E_.

TOUGHTray Horizontal Tee
TTF-(H)X(W1)X(W2)-HT(R)-AL

———Straight section should be
supported once within the
hatched area

Full Span
20ft (6.0m) Max

—n—
- -

PLAN VIEW

ISO VIEW

FIGURE 5: TOUGH SUPPORT SAVINGS
"DUAL SUPPORT"

PROPRIETARY AND CONFIDENTIAL. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF CT INNOVATIONS. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF CT INNOVATIONS IS PROHIBITED.
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TECHNICAL DATA

CTI-S72007_A 7
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray Horizontal Tee

— _\I‘\_ ——
2ft (0.6m) ; TOUGHTray Horizontal Cross
Max TTF-(H)X(W1)X(W2)-HX(R)-AL
2ft (0.6m) / 2ft (0.6m)
Max I— Max

I V I :

J g
17 /A g
I 1
I I

g L
Link Connector (typ.)/ N

*Center support is not
TTA-LINK-(H)

| required on 12" radius fittings
2ft (0.6m) :\

Max Straight sections should be supported
once within each hatched area with the
fitting supported at the radius center point*

Steel Support (typ.)

X
- R

PLAN VIEW

ISO VIEW

FIGURE 1: NEMA VE-2 SUPPORT RECOMMENDATION

PROPRIETARY AND CONFIDENTIAL. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF CT INNOVATIONS. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF CT INNOVATIONS IS PROHIBITED.
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TECHNICAL DATA

CTI-S72007_A : :
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray Horizontal Tee

-—— _\I‘\_ ——
2ft (0.6m) ; TOUGHTray Horizontal Cross
Max TTF-(H)X(W1)X(W2)-HX(R)-AL
2ft (0.6m) / 2ft (0.6m)
Max Max
i V :
J] /A .
: g ]
I I

Link Connector (typ.)
TTA-LINK-(H)

= Support under fitting is not required.

2ft (0.6m) Straight sections should be supported
Max : ; once within each hatched area.

Steel Support (typ.)

X
- R

PLAN VIEW

ISO VIEW

FIGURE 2: TOUGH SUPPORT SAVINGS
"UNSUPPORTED FITTING"

PROPRIETARY AND CONFIDENTIAL. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF CT INNOVATIONS. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF CT INNOVATIONS IS PROHIBITED.
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TECHNICAL DATA

CTI-S72007_A :
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray Horizontal Tee

A
e ik

=~

X

1/2 Span
10ft (3.0m) Ma

TOUGHTray Horizontal Cross

TTF-(H)X(W1)X(W2)-HX(R)-AL
1/2 Span / 1/2 Span
|<_1 0ft (3.0m) Max ‘ D\ 10ft (3.0m) Max

A A /|7

Link Connector (typ.) \
TTA-LINK-(H) Steel Support (typ.)

[——

=R

v

_———
P N

— Straight sections and fitting
should be supported once
within each hatched area

1/2 Span

10ft (3.0m) Max

A
-,

PLAN VIEW

1ISO VIEW

FIGURE 3: TOUGH SUPPORT SAVINGS
"1/2 SPAN EXTENDED"
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TECHNICAL DATA

CTI-S72007_A

CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray Horizontal Tee

X

1/2 Span
10ft (3.0m) Ma

[——

A
- -

~

Z

Full Span
20ft (6.0m) Max

Y N

Link Connector (typ.)
TTA-LINK-(H)

Steel Support (typ.)

TOUGHTray Horizontal Cross
TTF-(H)X(W1)X(W2)-HX(R)-AL

Full Span
20ft (6.0m) Max

Provide support at splice location.
Fitting support at the center point

P iy [y

of the radius is not required.

~=——— Straight section should be supported
once within each hatched area

1/2 Span

10ft (3.0m) Max

A
-,

PLAN VIEW

1ISO VIEW

FIGURE 4: TOUGH SUPPORT SAVINGS
"1/2 SPAN EXTENDED + DUAL SUPPORT"
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TECHNICAL DATA

CTI-S72007_A , |
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray Horizontal Tee

A
e ik

=] e = ——— Stteel Support (typ.)

-3 .,/1/_ -
Sk !
TOUGHTray Horizontal Cross
TTF-(H)X(W1)X(W2)-HX(R)-AL
Full Span Full Span
20ft (6.0m) Max 20ft (6.0m) Max
l :
< J
7 i
: 1
I
Link C tor (typ.
n OTTAG?LTIIJI((}/(Z; Provide support at splice locations.
T Fitting support at the center point of
% the radius is not required.
c=
8/\
n§ ;
=6 -t
L= -aiia--
25 '
N
___\/A___

PLAN VIEW

ISO VIEW

FIGURE 5: TOUGH SUPPORT SAVINGS

"DUAL SUPPORT"
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TECHNICAL DATA

CTI-S72008_A

¥
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray
Vertical Inside/Outside Bend

Vertical cable tray elbow at
the top of runs should be
supported at each end.

@ =30°, 45°, 60°, 90°

Vertical cable tray elbow at the
bottom of runs should be
supported at the top of the elbow
and once within the hatched area.

Steel Support (typ.)

__]2ft©0.6m) /

Max

- — -

/-,

SIDE VIEW

v/

ISO VIEW

FIGURE 1: NEMA VE-2 SUPPORT RECOMMENDATION
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TECHNICAL DATA

CTI-S72008_A AV4
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray
Vertical Inside/Outside Bend

TOUGHTray
Vertical Outside Bend

TTF-(H)X(W)-(@)VO(R) 2ft (0.6m)

Max

Vertical Outside Bend
should be supported once
within each hatched area

Link Connector (typ.)

TTA-LINK-(H) @ = 30°, 45°, 60°, 90°

Steel Support (typ.)

If greater than 10ft (3.0m), .

provide intermediate supports. 5

Max spacing between intermediate
supports = 10ft (3.0m). See Figure 5.

Vertical Inside Bend i
should be supported once /| 2ft (0.6m)
within each hatched area /| Max

TOUGHTray
Vertical Inside Bend

- o TTF-(H)X(W)-@)VIR)
__I 2t (0.6m)

Max

SIDE VIEW

ISO VIEW

FIGURE 2: TOUGH SUPPORT SAVINGS
"UNSUPPORTED FITTING"
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TECHNICAL DATA

CTI-S72008_A AV4
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray
Vertical Inside/Outside Bend

TOUGHTray
Vertical Outside Bend 10ft (3.0m)
TTF-(H)X(W)-(@)VO(R) Max
o)

Locate support anywhere under
the Vertical Outside Bend or at
the bottom end (splice joint) and

Link Connector (typ.) once within the hatched area

TTA-LINK-(H)
€ @ =30°, 45°, 60°, 90°
—2H-- O x
’ ©
Locate support anywhere under el S_’E
the Vertical Inside Bend or at the =4

top end (splice joint) and once

ithin the hatch
within the hatched area Steel Support (typ.)

; > e ——— TOUGHTray
----- ® Vertical Inside Bend

TTE-(HX(W)-(@)VI(R
10ft (3.0m) / (HXW)-(@)VI(R)

Max

SIDE VIEW

ISO VIEW

FIGURE 3: TOUGH SUPPORT SAVINGS
"1/2 SPAN EXTENDED"
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TECHNICAL DATA

CTI-S72008_A AV4
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray
Vertical Inside/Outside Bend

Link Connector (typ.)
TTA-LINK-(H)

20ft (6.0m)

TOUGHTray .Ma).(
Vertical Inside Bend )
TTF-(H)X(W)-(@)VO(R)

Steel Support (typ.)
If greater than 10ft (3.0m),

provide intermediate supports.

Max spacing between intermediate
supports = 10ft (3.0m). See Figure 5.

Provide support at splice locations.
Vertical Outside Bend should be
supported at the top end (splice joint)

@ = 30°, 45°, 60°, 90°

10ft (3.0m)
Max

TOUGHTray
Vertical Inside Bend
TTF-(H)X(W)-(3)VI(R)

Provide support at splice locations.
Vertical Inside Bend should be supported
at the bottom end (splice joint)

20ft (6.(I)m)

Max
SIDE VIEW

ISO VIEW

FIGURE 4: TOUGH SUPPORT SAVINGS
"DUAL SUPPORT"
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TECHNICAL DATA

CTI-S72008_A
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray
Vertical Inside/Outside Bend

20ft (6.0m) Link Connector (typ.)

M
TOUGHTray ax TTA-LINK-(H)

Vertical Inside Bend
TTF-(H)X(W)-(3)VO(R)

Provide support at splice locations.
Vertical Outside Bend should be
supported at the top end (splice joint)
@ = 30°, 45°, 60°, 90°

10ft (3.0m)4_l
Max

Steel Support (typ.)

Max

TOUGHTray
Vertical Inside Bend
TTF-(H)X(W)-(@)VI(R)

10ft (3.0m)

Provide support at splice locations.
Vertical Inside Bend should be supported
at the bottom end (splice joint)

20ft (6.0m)

Max

SIDE VIEW

4 _i?b/././././././/././././././,}i;'z ‘
S ¢ ‘, :

ISO VIEW

FIGURE 5: TOUGH SUPPORT SAVINGS
"DUAL SUPPORT"
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TECHNICAL DATA

CTI-S72017_A , |
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray 105°/120°/135°
VERTICAL INSIDE/OUTSIDE BEND

2ft (0.6m)

TOUGHTray
i Vertical Outside Bend
.................. Sl N . TTF-(H)X(W)-(@)VO(R)-AL

@ = 105°120°/135°

Support on center of bend Link Connector (typ.)

Straight sections should be TTA-LINK-(H)

supported once within each
hatched area.

Steel Support (typ.)

B 10ft (3.0m)

Max \

If greater than 10ft (3.0m),
provide intermediate supports.
Max spacing between intermediate

rts = 10ft (3.0m).
2ft (0'6m) supports (3.0m)

Straight sections should be
supported once within each
hatched area.

TOUGHTray
Vertical Inside Bend
TTF-(H)X(W)-(@)VI(R)-AL

Support on center of bend <
S| 2ft(0.6m)

Max

SIDE VIEW

1ISO VIEW

FIGURE 1: OPTION 1 SUPPORT RECOMMENDATION
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TECHNICAL DATA

CTI-S72017_A
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray 105°/120°/135°
VERTICAL INSIDE/OUTSIDE BEND

10ft (3.0m)
Max B

@ = 105°120°135°

Straight sections should be
supported once within each
hatched area with the fitting

supported on center of bend

19

TOUGHTray
Vertical Outside Bend
TTF-(H)X(W)-(d)VO(R)-AL

Support on center of bend

Link Connector (typ.)
TTA-LINK-(H)

7 10ft (3.0m)
Max

Steel Support (typ.)
10ft (3.0m)

Max

TOUGHTray
Vertical Inside Bend
TTF-(H)X(W)-(2)VI(R)-AL

Straight sections should be
supported once within each
© hatched area with the fitting
supported on center of bend

719

6/9 10ft (3.0m)
Max

SIDE VIEW

ISO VIEW

FIGURE 2: OPTION 2 SUPPORT RECOMMENDATION
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TECHNICAL DATA
CTI-S72018_A , |
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray
150° VERTICAL INSIDE/OUTSIDE BEND

2ft (0.6m)

TOUGHTray
Vertical Outside Bend
TTF-(H)X(W)-(g)VO(R)-AL

@ = 150°

Straight sections should be supported
once within each hatched area with the

fitting supported on center of bend Steel Support (typ.)

If greater than 10ft (3.0m), provide
intermediate supports. Max spacing

between intermediate supports = 10ft (3.0m)
Link Connector (typ.)

TTA-LINK-(H)

10ft (3.0m)
Max

~ 2ft (0.6m)

) Max

2ft (0.6m)
Max

Steel Support (typ.)

Straight sections should be
supported once within each
hatched area with the fitting
supported on center of bend

2ft (0.6m)
Max
TOUGHTray
Vertical Inside Bend
TTF-(H)X(W)-(9)VI(R)-AL SIDE VIEW

ISO VIEW

FIGURE 1: OPTION 1 SUPPORT RECOMMENDATION
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TECHNICAL DATA

CTI-S72018_A , |
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray
150° VERTICAL INSIDE/OUTSIDE BEND

TOUGHTray
Vertical Outside Bend

10ft (3.0m)
TTF-(H)X(W)-(@)VO(R)-AL

Max

Straight sections should be supported
once within each hatched area with
the fitting supported on center of bend

10ft (3.0m)
Max

10ft 3.0m) S Steel Support (typ.)

Max

TOUGHTray
Vertical Inside Bend
TTF-(H)X(W)-(32)VI(R)-AL

Link Connector (typ.)
TTA-LINK-(H)

(3.0m)

Max

Straight sections should be supported once
within each hatched area with the fitting
supported on center of bend

SIDE VIEW

ISO VIEW

FIGURE 2: OPTION 2 SUPPORT RECOMMENDATION
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TECHNICAL DATA

CTI-S72019_A :
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray
165° VERTICAL INSIDE/OUTSIDE BEND

2ft (0.6m)

TOUGHTray
Vertical Outside Bend

Straight sections should be supported once TTF-(H)X(W)-(8)VO(R)-AL

within each hatched area with the fitting
supported on center of bend

If greater than 10ft (3.0m), provide intermediate
supports. Max spacing between intermediate
supports = 10ft (3.0m). TOUGHTray

Vertical Inside Bend

TTF-(H)X(W)-(@)VI(R)-AL

21t (0.6m) :
Max s =

= e Link Connector (typ.)
Max TTA-LINK-(H)

Steel Support (typ.)

Straight sections should be

supported once within each
hatched area with the fitting
supported on center of bend

TOUGHTray
. Vertical Outside Bend
5] L TTF-(H)X(W)-(Z)VO(R)-AL

SIDE VIEW

2ft (0.6m) L

TOUGHTray
Max

Vertical Inside Bend
TTF-(H)X(W)-(9)VI(R)-AL

ISO VIEW

FIGURE 1: OPTION 1 SUPPORT RECOMMENDATION
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TECHNICAL DATA

CTI-S72019_A e
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray
165° VERTICAL INSIDE/OUTSIDE BEND
- 10ft(3.0m)__ _, TOUGHTray

Max Vertical Outside Bend
TTF-(H)X(W)-(@)VO(R)-AL

.

a2 1%}
Straight sections should be supported once within the hatche o
. - . . J =165
area with the fitting supported at the radius center point ok
10ft (3.0m)/)( TOUGHTray
Max Vertical Inside Bend
TOUGHTray 10ft (3.0m TTF-(H)X(W)-(9)VI(R)-AL

Vertical Outside Bend Max

TTF-(H)X(W)-(@)VO(R)-AL Steel Support (typ.)

A Link Connector (typ.)

@i2 TTA-LINK-(H)
_ Straight sections should be supported
Q o2 once within the hatched area with the
i 10ft (3.0m) fitting supported on center of bend
Max
TOUGHTray
Vertical Inside Bend .
TTF-(H)X(W)-(9)VI(R)-AL SIDE VIEW

\

1ISO VIEW

FIGURE 2: OPTION 2 SUPPORT RECOMMENDATION
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TECHNICAL DATA

L“

CTI-S72020_A 7
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray
180° VERTICAL INSIDE/OUTSIDE BEND

2ft (0.6m)

Steel Support (typ.)

TOUGHTray
Vertical Outside Bend
TTF-(H)X(W)-(d)VO(R)-AL

Straight sections should be supported once
within each hatched area with the fitting
supported at the radius center point

TOUGHTray
Vertical Outside Bend
TTF-(H)X(W)-(J)VO(R)-AL

TOUGHTray
Vertical Inside Bend
TTF-(H)X(W)-(9)VI(R)-AL

2ft (0.6m)

21t (0.6m)
Max Link Connector (typ.)

TTA-LINK-(H)

If greater than 10ft (3.0m), provide intermediate supports.
Max spacing between intermediate supports = 10ft (3.0m).

traight sections should be supported once
”””””””””” within each hatched area with the fitting

supported on center of bend.
2ft (0.6m) I__

Max

TOUGHTray
Vertical Inside Bend

TTF-(H)X(W)-(Z)VI(R)-AL SIDE VIEW

ISO VIEW

FIGURE 1: OPTION 1 SUPPORT RECOMMENDATION
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TECHNICAL DATA

CTI-S72020_A 7
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray
180° VERTICAL INSIDE/OUTSIDE BEND

10ft (3.0m)
Max

TOUGHTray
— Vertical Outside Bend
....... N TTF-(H)X(W)-( D )VO(R)-AL

Straight sections should be supported once within the hatched n
area with the fitting supported on center of bend A
@ = 180° }L =

TOUGHTray
Vertical Outside Bend 10ft (3.0m)
TTF-(H)X(W)-(3)VO(R)-AL Max

10ft (3.0m) 212

Max Yy 4

TOUGHTray
Vertical Inside Bend
TTF-(H)X(W)-~( (0] )VI(R)-AL

Link Connector (typ.)
Steel Support (typ.
PPOMP) 1A LINK-(H)
Straight sections should be supported once
within the hatched area with the fitting

o o2
Z supported at the radius center point

TOUGHTray” e
Vertical Inside Bend
TTF-(H)X(W)-(@)VI(R)-AL 10ft (3.0m)
Max
SIDE VIEW
Z S

1ISO VIEW

FIGURE 2: OPTION 2 SUPPORT RECOMMENDATION
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TECHNICAL DATA

CTI-S72009_A

CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray
Straight, Right, and Left Offset Reducers

2ft (0.6m) ) ) 2ft (0.6m)
Max [ Max
WA

Steel Support (typ.) 3 .

, T i

I! I

J ‘

> :>

f I

I

| ]

bl .
Straight sections should be supported
once within each hatched area.

Link Connector (typ.)

Straight Reducer
TTA-SREDU-(H)-(WA)

PLAN VIEW

ISO VIEW

FIGURE 1A: STRAIGHT REDUCER
NEMA VE-2 SUPPORT RECOMMENDATION
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TECHNICAL DATA

CTI-S72009_A : :
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray
Straight, Right, and Left Offset Reducers

2ft (0.6m) | . 2ft(0.6m)
Max ‘ Max

Steel Support (typ.)

| |

J i

i !

I \/>

I

1 i

Straight sections should be supported” WA N :

once within each hatched area. \

Right/Left Offset Reducer Link Connector (typ.)

TTA-OREDU-(H)-(WA)

PLAN VIEW

LEFT OFFSET
REDUCER

RIGHT OFFSET
REDUCER

ISO VIEW

FIGURE 2A: RIGHT/LEFT OFFSET REDUCER
NEMA VE-2 SUPPORT RECOMMENDATION
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20F2



TECHNICAL DATA

CTI-S72010_A
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray
Vertical Adjustable Splice Plates

Vertical Adjustable
Splice Plate

2ft (0.6m)
Max

Straight sections should
be supported once within
each hatched area

Steel Support (typ.)

@ = 0~90°

2ft (0.6m)_|

M Vertical Adjustable
ax Splice Plate Z
SIDE VIEW ISO VIEW

FIGURE 1: NEMA VE-2 SUPPORT RECOMMENDATION

Vertical AdjustableSplice Plate
TTA-VADJ-(H) 21t (0.6m)
Max

Steel Support (typ.)

o
2
0@ GQQ Straight sections should
s{\(b' o(@ be supported once within
Y %\}QQ each hatched area
\)(\
¢
@ =0~90°
S

2M (0.6m)_|___ Vertical Adjustable Splice Plate
TTA-VADJ-(H)

SIDE VIEW ISO VIEW

FIGURE 2: TOUGH SUPPORT SAVINGS
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TECHNICAL DATA

CTI-S72012_A

CT INNOVATIONS

TOUGH SUPPORT for TOUGHTray
Horizontal Adjustable Splice Plates

Horizontal Adjustable 2ft (0.6m)
Splice Plate

Straight sections should
be supported once within
each hatched area

PLAN VIEW

ISO VIEW

FIGURE 1: NEMA VE-2 SUPPORT RECOMMENDATION
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TECHNICAL DATA

CTI-S72021_A , |
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray
Vertical Tee Up/Down

" 1/4 Span 20ft (6.0m) max
20ft (6.0m) {
‘ < 2Mt N ToughTray
Max Max / Straight Section

! i

Steel Support (typ.)/ #?;_Erh:];iﬁ;)r (typ.)
OUGHTra Accessory
Vertical Tee Gusset Kit

TTA-VTEE-(H)-AL

Horizontal tray should
be supported once
within the hatched area. _L
Vertical tray should be supported

ToughTray — ™ i
once within the hatched area.

Straight Section

SR

PLAN VIEW

ISO VIEW

FIGURE 1: OPTION 1 SUPPORT RECOMMENDATION
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TECHNICAL DATA

CTI-S72021_A , |
CT INNOVATIONS

TOUGH SUPPORT SAVINGS for TOUGHTray
Vertical Tee Up/Down

" 1/4 Span 20ft (6.0m) max
‘ 20ft (6.0m) ‘
{ : : .
! o / '\ W 1
Link Connector (typ.
Steel Support (typ.) ALK () (typ.)
ToughT OUGHTra Accessory
. ous ray Vertical Tee Gusset Kit
Straight Section

TTA-VTEE-(H)-AL

Vertical tray should be supported

ToughTray— ™ e
. . once within the hatched area.
Straight Section \
PLAN VIEW

ISO VIEW

FIGURE 2: OPTION 2 SUPPORT RECOMMENDATION
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