1 2 3 4 5 6

Piece Mark Item No.* Description Qty.*
1 2119866 | GIRDER MIQ-90 1
2 2119866 | GIRDER MIQ-90 1
3 2120144 MIQC-C90 BASE PLATE 1 |A
4 2174664 | CONNECTOR MIC-CU-MAH CONCRETE 1
CABLE TRAY, CLIPS, HEXBOLTS 5 304806 CONNECTOR MIC-U-MA 1
/ (BY OTHERS) 6 2183584 | MIQM 3/8" WING NUT 2
7 VARIES USE APPROPRIATE HILTI ANCHOR 6
&) 8 432077 END CAP - MIA-EC-90 1
®
_ B
8
£
GJ
>
t———————— W ———————————
ISOMETRIC e EQ. EQ. — |
(SCALE 5/8"=1'-0")
C
e—=f
OODoDDoDo0D 0000 0000 o0 |dop)
Y 21
Max W, in 36 D
LRFD Vertical 3000 o
Ibs 4 Transverse 1800
Longitudinal 210
Vertical 1600
Alilsj’ Transverse 140 ELEVATION
Longitudinal 160 (SCALE 5/8"=1'-0") —
NOTE(S):
1.  THIS DRAWING REPRESENTS A COMMON CONFIGURATION FOR THIS APPLICATION. THE CABLE TRAY (CT) SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED
BASED ON HILTI -PUBLISHED STATIC LOAD DATA AND DESIGN METHODOLOGIES, AND GENERIC, NON-PROJECT SPECIFIC DESIGN ASSUMPTIONS. THE ENGINEERING OF | o
RECORD SHALL EVALUATE THIS SUPPORT TO DETERMINE ITS SUITABILITY FOR THE ACTUAL, PROJECT SPECIFIC DESIGN CRITERIA AND REQUIREMENTS.
2. ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRIC LOADS INCLUDED. CT CONNECTION HARDWARE MUST BE CHECKED SEPARATELY.
3. DESIGN ASSUMPTIONS: IBC 2012 BUILDING CODE; SEE TABLE FOR DESIGN LOADS (STATIC U.N.O.)
4. REFER TO COMPONENT MANUFACTURER’S IFU'S FOR REQUIRED INSTALLATION INFORMATION.
5. FOR APPLICABLE CONCRETE OR STEEL ANCHOR DESIGN CONTACT HILTI OR THE PROJECT SITE ENGINEER OF RECORD.
6. CAPACITIES SHOWN ABOVE ARE BASED ON VERTICAL COMBINED WITH TRANSVERSE AND VERTICAL COMBINED WITH LONGITUDINAL. A SEPERATE ANALYSIS MUST BE
PERFORMED IF VERTICAL, TRANSVERSE AND LONGITUDINAL LOADS OCCUR SIMULTANEOUSLY.
7. ANCHOR CAPACITIES NOT CONSIDERED.
REVISION HISTORY PROJECT NAME:
NO: | DESCRIPTION: DATE:
TYPICAL DETAILS
A | NOT FOR CONSTRUCTION 10/06/2017
TD-CT-BC105-C
DRAWN: CHECKED: DESIGNED: REVIEWED:
PROJECT DESCRIPTION:
GAB IDP OMO Jwp
2" \cad\:\g and design crgeriad sup;élled l‘ybcusloTe; .; atshsumed acq:lraté. Only 1h?;ta(eddD6E55cl’gF? C ABLE TRAY BRACED C ANTILEVER F
Toe bosisof it corponrtard conecton Gedan 1o pubianed dota e conont i PAPER SIZE: PROJECT NUMBER:
ooty oo of caleuston. and imiing fcore. T EOR. muatvarty atnaniiy fo a spacic CONCRETE PROJECT | 108 T SHEeT
application, and the capacity of the supportive structure to receive the shown configuration and
i:\s:;céae(ee% arﬁjaa(ite\(én b\;x;:es.gggémcanon to components and/or design may alter performance and ANSI A 100 1 7 T CT - 1
1 2 3 4 5 6

C:\Hilti Vault\Designs\Projects\10000 Internal Projects\10017 Typicals\CABLE TRAY\TD-



1 2 3 4 5 6

Piece Mark Item No.* Description Qty.*
1 2119866 GIRDER MIQ-90 1
2 2120144 MIQC-C90 BASE PLATE 1
3 2183584 MIQM 3/8" WING NUT 2 A
4 VARIES USE APPROPRIATE HILTI ANCHOR 4
5 432077 END CAP - MIA-EC-90 1
CABLE TRAY, CLIPS, HEXBOLTS
(BY OTHERS)
s B
S
]
>
(SCALE 5/8"=1'-0")
y———————————— W —————— C
e EQ. EQ ———

er—sxp

1
[COococoooooooooooooooaoaoaol
1

‘ﬂ%:%) d )

- D
Max W, in 36
Vertical 500
LTESD’ Transverse 400
Longitudinal 80 ELEVATION
SCALE 5/8"=1'-0"
Vertical 350 (SCALE 5/8"=1-07
ASD,
bs Transverse 70
Longitudinal 50

NOTE(S):

1. THIS DRAWING REPRESENTS A COMMON CONFIGURATION FOR THIS APPLICATION. THE CABLE TRAY (CT) SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED
BASED ON HILTI -PUBLISHED STATIC LOAD DATA AND DESIGN METHODOLOGIES, AND GENERIC, NON-PROJECT SPECIFIC DESIGN ASSUMPTIONS. THE ENGINEERING OF
RECORD SHALL EVALUATE THIS SUPPORT TO DETERMINE ITS SUITABILITY FOR THE ACTUAL, PROJECT SPECIFIC DESIGN CRITERIA AND REQUIREMENTS. E

2. ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRIC LOADS INCLUDED. CT CONNECTION HARDWARE MUST BE CHECKED SEPARATELY.

3. DESIGN ASSUMPTIONS: IBC 2012 BUILDING CODE; SEE TABLE FOR DESIGN LOADS (STATIC U.N.O.)

4. REFER TO COMPONENT MANUFACTURER'’S IFU’'S FOR REQUIRED INSTALLATION INFORMATION.

5. FOR APPLICABLE CONCRETE OR STEEL ANCHOR DESIGN CONTACT HILTI OR THE PROJECT SITE ENGINEER OF RECORD.

6. CAPACITIES SHOWN ABOVE ARE BASED ON VERTICAL COMBINED WITH TRANSVERSE AND VERTICAL COMBINED WITH LONGITUDINAL. A SEPERATE ANALYSIS MUST BE

PERFORMED IF VERTICAL, TRANSVERSE AND LONGITUDINAL LOADS OCCUR SIMULTANEOUSLY.
7. ANCHOR CAPACITIES NOT CONSIDERED.
REVISION HISTORY PROJECT NAME:
NO: | DESCRIPTION: DATE:
TYPICAL DETAILS
A NOT FOR CONSTRUCTION 10/06/2017
TD-CT-C108-C
DRAWN: CHECKED: DESIGNED: REVIEWED:
PROJECT DESCRIPTION:
GAB IDP OMO Jwp
2" loading and design crgeriad sup;élled by cusloTe; is assumed acc:raté. Only m? ;ta(eddDeéscl’gF?) F
ssump:\cnsv‘/e‘re considered, and must :)e veril :e :)y the rjs?onSi le n‘gmeergr ecori i( 3 PAPER SIZE' PROJECT NUMBER:
Ths e 1l conporen and comnecin dsn e ptlsres g nvecuren | CABLE TRAY CANTILEVER CONCRETE o 1 s e
safety, methods of calculation, and limiting factors. The EOR must verify suitability for any specific
application, and the capacity of the supportive structure to receive the shown configuration and
i:\s:;céae(ee% arﬁjaa(ite\(én b\;x;:es.gggémcanon to components and/or design may alter performance and ANSI A 100 1 7 T CT - 1
1 2 3 4 5 6

C:\Hilti Vault\Designs\Projects\10000 Internal Projects\10017 Typicals\CABLE TRAY\TD-



1 2 3 4 5 6

Piece Mark Item No.* Description Qty.*

1 VARIES MQK-158/4-F-XX (SEE TABLE A) 1

2 244886 CHANNEL END CAP MEK RED 1

3 387527 KB-TZ SS304 1/2 X 4 1/2 (SEE NOTE G) 4

TABLE - A
MQK-158/4-F-XX ITEM NO. MQK-158/4-F-XX DESCRIPTION
2248531 MQK-158/4-F-24
2248530 MQK-158/4-F-36 —
2248532 MQK-158/4-F-48

6.00 in
[152 mm]

(MIN.)

ALLOWABLE LOAD

ISOMETRIC ELEVATION

(SCALE 1"=1'-0") (SCALE 1"=1'-0")

ALLOWABLE LOAD TABLE
Max W, in 24 36 48

ALLOWABLE
LOADS, Ibs 205 115 60

NOTE(S):

A.  THE TYPICAL SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED BASED ON DESIGN
METHODOLOGY AND GENERIC NON-PROJECT SPECIFIC ASSUMPTIONS SET FORTH IN PROFIS
INSTALL SOFTWARE VERSION 2.23. SEE ALLOWABLE LOAD TABLE FOR MAXIMUM ALLOWABLE LOAD —
AND DIMENSION. THE ENGINEER OF RECORD SHALL EVALUATE THIS TYPICAL SUPPORT TO
DETERMINE ITS SUITABILITY FOR THE ACTUAL PROJECT SPECIFIC DESIGN CRITERIA AND
REQUIREMENTS.

THE EVALUATION OF EXISTING STRUCTURE IS OUTSIDE OF THE TYPICAL DESIGN SCOPE AND
SHALL BE PERFORMED BY THE ENGINEER OF RECORD.

TYPICAL SUPPORT DESIGN IS BASED ON INTERNATIONAL BUILDING CODE (IBC) 2015. SEE TABLES
IN DETAILS FOR ALLOWABLE DESIGN LOADS (STATIC U.N.O.)

ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRICITY CONSIDERED.

MAXIMUM ALLOWABLE LOAD TABLE SHOWN IN THE TYPICAL DETAILS ARE BASED ON THE VERTICAL E
LOAD ONLY. A SEPARATE ANALYSIS MUST BE PERFORMED WHEN TRANSVERSE AND
LONGITUDINAL LOAD OCCUR SIMULTANEOUSLY WITH VERTICAL LOAD.

REFER TO COMPONENT MANUFACTURER'S IFU's FOR REQUIRED INSTALLATION INFORMATION.
MIN. CONCRETE COMPRESSIVE STRENGTH F'C=3000 PSI, MIN. CONCRETE EDGE DISTANCE = 4"
INCHES, MIN. EFFECTIVE EMBEDMENT Heff = 2.0 INCHES

H. CONCRETE ANCHORS NOTED IN THE BILL OF MATERIAL ARE DESIGNED ONLY FOR REACTIONS AT
BASE DUE TO VERTICAL DEAD LOAD.

mo o w

om

REVISION HISTORY TYPICAL DETAIL NAME:
DATE: COMMENT:
07/28/2020 | ISSUE FOR USE PICAL DETAI LS
TD-P/CT-C01-C
DRAWN: CHECKED: DESIGNED: REVIEWED:
TYPICAL DETAIL DESCRIPTION:

JRS GAB ISE ISE
Allloading and design criteria supplied by customer is assumed accurate. Only the stated Design F
Assumpt dered, and must be verified by th ble E f Record (EOR). . .
The bads of it component and commection deigh e pabiened Gata e coromt b MQK-158/4-F CANTILEVER CONCRETE |PAPER SIZE: TYPICAL DETAIL NUMBER:
Technical Guide, including material and cross-section properties, allowable load values, factors of T
safety, methods of calculation, and limiting factors. The EOR must verfly suitabilty for any specific DETAIL SHEET
Dt reacton oats. Modicaton ta Gomponents andiar desgn may At peciormance and ANSI A TD-P/CT-CO1-C - 1
must be evaluated by the EOR.

1 2 3 4 5 6
C:\Hilti

Vault\Designs\Typical_Details\TD-MQK-PIPING-CABLE_TRAY\TD-P_CT-C01-C\DWG\TD-|



1 2 3 4 5 6
Piece Mark Item No.* Description Qty.*
1 VARIES 4-HOLE BRACKET MQK-158/4-F-XX (SEE TABLE A) 1
2 244886 CHANNEL END CAP MEK RED 1
3 2194340 THREADED STUD X-BT-M10/15 SN 8 (SEE NOTE G) 4
TABLE A
MQK-158/4-F-XX ITEM NO. MQK-158/4-F-XX DESCRIPTION
2248531 MQK-158/4-F-24
2248530 MQK-158/4-F-36
2248532 MQK-158/4-F-48
W
6.00 in
[152 mm]
(MIN.) 9(
£ S
A )
<
8
IS =
<<
|
I
ISOMETRIC ELEVATION
(SCALE 1"=1'-0") T (SCALE 1"=10")
ALLOWABLE LOAD TABLE
Max W, in 24 36 48
ALLOWABLE
LOADS, Ibs 205 115 60
NOTE(S):
A. THE TYPICAL SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED BASED ON DESIGN
METHODOLOGY AND GENERIC NON-PROJECT SPECIFIC ASSUMPTIONS SET FORTH IN PROFIS
INSTALL SOFTWARE VERSION 2.23. SEE ALLOWABLE LOAD TABLE FOR MAXIMUM ALLOWABLE LOAD
AND DIMENSION. THE ENGINEER OF RECORD SHALL EVALUATE THIS TYPICAL SUPPORT TO
DETERMINE ITS SUITABILITY FOR THE ACTUAL PROJECT SPECIFIC DESIGN CRITERIA AND
REQUIREMENTS.
B. THE EVALUATION OF EXISTING STRUCTURE IS OUTSIDE OF THE TYPICAL DESIGN SCOPE AND
SHALL BE PERFORMED BY THE ENGINEER OF RECORD.
C. TYPICAL SUPPORT DESIGN IS BASED ON INTERNATIONAL BUILDING CODE (IBC) 2015. SEE TABLES
IN DETAILS FOR ALLOWABLE DESIGN LOADS (STATIC U.N.O.)
D. ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRICITY CONSIDERED.
E. MAXIMUM ALLOWABLE LOAD TABLE SHOWN IN THE TYPICAL DETAILS ARE BASED ON THE VERTICAL
LOAD A SEPARATE ANALYSIS MUST BE PERFORMED WHEN TRANSVERSE AND LONGITUDINAL
LOAD OCCUR SIMULTANEOUSLY WITH VERTICAL LOAD.
F. REFER TO COMPONENT MANUFACTURER'S IFU's FOR REQUIRED INSTALLATION INFORMATION.
G. MIN. STEEL BASE THICKNESS SHALL BE 5/16". MIN EDGE DISTANCE SHALL BE 3/8". MIN YIELD
STRENGTH OF STEEL SHALL BE Fy=36KSI
REVISION HISTORY TYPICAL DETAIL NAME:
DATE: COMMENT:
07/28/2020 | ISSUE FOR USE TYPICAL DETAILS
TD-P/CT-C02-S
DRAWN: CHECKED: DESIGNED: REVIEWED:
TYPICAL DETAIL DESCRIPTION:
JRS GAB ISE ISE
Allloading and design criteria supplied by customer is assumed accurate. Only the stated Design
e s o, %) MQK-158/4-F CANTILEVER STEEL ~ |PAPERSIZE:|  TYPICAL DETAIL NUMBER:
Technical Guide, including material and cross-section properties, allowable load values, factors of DETAIL T SHEET
safety, methods of calculation, and limiting factors. The EOR must verify suitabilty for any specific
e atod rncion onds. Modiicaton 1 Companats andor desigh may e periomance and ANSI A TD-P/CT-C02-S - 1
must be evaluated by the EOR.
1 2 3 4 5 6
C:\Hilti

Vault\Designs\Typical_Details\TD-MQK-PIPING-CABLE_TRAY\TD-P_CT-C02-S\DWG\TD-




1 2 3 4 5 6
Piece Mark Item No.* Description Qty.*
1 VARIES MQK-158/4-D-F-XX (SEE TABLE A) 1
2 244886 CHANNEL END CAP MEK RED 2
3 387527 KB-TZ SS304 1/2 X 4 1/2 (SEE NOTE G) 4 A
TABLE-A
MQK-158/4-D-F-XX ITEM NO. | MQK-158/4-D-F-XX DESCRIPTION
2248533 MQK-158/4-D-F-24
2248534 MQK-158/4-D-F-36 —
2248535 MQK-158/4-D-F-48
B
W
6.00 in
[152 mm]
(MIN.) 2
S
=
S
=
o
o
<
| ]
C
ISOMETRIC ELEVATION
(SCALE 1"=1'-0") T (SCALE 1"=10") KT—
ALLOWABLE LOAD TABLE
Max W, in 24 36 48 D
ALLOWABLE
LOADS, Ibs 619 375 256
NOTE(S):
A. THE TYPICAL SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED BASED ON DESIGN
METHODOLOGY AND GENERIC NON-PROJECT SPECIFIC ASSUMPTIONS SET FORTH IN PROFIS
INSTALL SOFTWARE VERSION 2.23. SEE ALLOWABLE LOAD TABLE FOR MAXIMUM ALLOWABLE LOAD
AND DIMENSION. THE ENGINEER OF RECORD SHALL EVALUATE THIS TYPICAL SUPPORT TO
DETERMINE ITS SUITABILITY FOR THE ACTUAL PROJECT SPECIFIC DESIGN CRITERIA AND
REQUIREMENTS.
B. THE EVALUATION OF EXISTING STRUCTURE IS OUTSIDE OF THE TYPICAL DESIGN SCOPE AND
SHALL BE PERFORMED BY THE ENGINEER OF RECORD.
C. TYPICAL SUPPORT DESIGN IS BASED ON INTERNATIONAL BUILDING CODE (IBC) 2015. SEE TABLES
IN DETAILS FOR ALLOWABLE DESIGN LOADS (STATIC U.N.O.)
D. ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRICITY CONSIDERED.
E. MAXIMUM ALLOWABLE LOAD TABLE SHOWN IN THE TYPICAL DETAILS ARE BASED ON THE VERTICAL E
LOAD A SEPARATE ANALYSIS MUST BE PERFORMED WHEN TRANSVERSE AND LONGITUDINAL
LOAD OCCUR SIMULTANEOUSLY WITH VERTICAL LOAD.
F. REFER TO COMPONENT MANUFACTURER'S IFU's FOR REQUIRED INSTALLATION INFORMATION.
G. MIN. CONCRETE COMPRESSIVE STRENGTH F'C=3000 PSI, MIN. CONCRETE EDGE DISTANCE = 4"
INCHES, MIN. EFFECTIVE EMBEDMENT Heff = 2.0" INCHES.
H. CONCRETE ANCHORS NOTED IN THE BILL OF MATERIAL ARE DESIGNED ONLY FOR REACTION AT
BASE PLATE DUE TO VERTICAL DEAD LOAD.
REVISION HISTORY TYPICAL DETAIL NAME:
DATE: COMMENT:
07/28/2020 | ISSUE FOR USE TYPICAL DETAILS
TD-P/CT-C03-C
DRAWN: CHECKED: DESIGNED: REVIEWED:
TYPICAL DETAIL DESCRIPTION:
JRS GAB ISE ISE
ﬁ“ loading and design crgenad supzhed by cuslor?e; is assumed accgraté. Only m? ;taxeddDEscl)gF? F
Toe oo o i corponens 31 commecton Sadgn e pubtehee ota e cotort vl MQK-158/4-D-F CANTILEVER CONCRETE | PAPER SIZE: TYPICAL DETAIL NUMBER:
Technical Guide, including material and cross-section properties, allowable load values, factors of DETAIL T SHEET
safety, methods of calculation, and limiting factors. The EOR must verify suitabilty for any specific
e atod rncion onds. Modiicaton 1 Companats andor desigh may e periomance and ANSI A TD-P/CT-C03-C - 1
must be evaluated by the EOR.
1 2 3 4 5 6
C:\Hilti

Vault\Designs\Typical_Details\TD-MQK-PIPING-CABLE_TRAY\TD-P_CT-C03-C\DWG\TD-|



1 2 3 4 5 6

Piece Mark Item No.* Description Qty.*
1 VARIES MQK-158/4-D-F-XX (SEE TABLE A) 1
2 244886 CHANNEL END CAP MEK RED 2
3 2194340 THREADED STUD X-BT-M10/15 SN 8 (SEE NOTE G) 4 A
TABLE A
MQK-158/4-D-F-XX ITEM NO. | MQK-158/4-D-F-XX DESCRIPTION
2248533 MQK-158/4-D-F-24
2248534 MQK-158/4-D-F-36 —
2248535 MQK-158/4-D-F-48
[ — w B
6.00 in
[152 mm]
(MIN) o
<<
9 [
g iy
® 2
=
(@]
-
5 e
& J
= C
ISOMETRIC ELEVATION
(SCALE 1"=1'-0") T (SCALE 1"=10") KT—
D
ALLOWABLE LOAD TABLE
Max W, in 24 36 48
ALLOWABLE
LOADS, Ibs 345 220 155
NOTE(S):
A. THE TYPICAL SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED BASED ON DESIGN
METHODOLOGY AND GENERIC NON-PROJECT SPECIFIC ASSUMPTIONS SET FORTH IN PROFIS
INSTALL SOFTWARE VERSION 2.23. SEE ALLOWABLE LOAD TABLE FOR MAXIMUM ALLOWABLE LOAD
AND DIMENSION. THE ENGINEER OF RECORD SHALL EVALUATE THIS TYPICAL SUPPORT TO
DETERMINE ITS SUITABILITY FOR THE ACTUAL PROJECT SPECIFIC DESIGN CRITERIA AND
REQUIREMENTS.
B. THE EVALUATION OF EXISTING STRUCTURE IS OUTSIDE OF THE TYPICAL DESIGN SCOPE AND
SHALL BE PERFORMED BY THE ENGINEER OF RECORD.
C. TYPICAL SUPPORT DESIGN IS BASED ON INTERNATIONAL BUILDING CODE (IBC) 2015. SEE TABLES
IN DETAILS FOR ALLOWABLE DESIGN LOADS (STATIC U.N.O.) E
D. ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRICITY CONSIDERED.
E. MAXIMUM ALLOWABLE LOAD TABLE SHOWN IN THE TYPICAL DETAILS ARE BASED ON THE VERTICAL
LOAD A SEPARATE ANALYSIS MUST BE PERFORMED WHEN TRANSVERSE AND LONGITUDINAL
LOAD OCCUR SIMULTANEOUSLY WITH VERTICAL LOAD.
F. REFER TO COMPONENT MANUFACTURER'S IFU's FOR REQUIRED INSTALLATION INFORMATION.
G. MIN. STEEL BASE THICKNESS SHALL BE 5/16". MIN EDGE DISTANCE SHALL BE 3/8". MIN YIELD
STRENGTH OF STEEL SHALL BE Fy=36KSI
REVISION HISTORY TYPICAL DETAIL NAME:
DATE: COMMENT:

TYPICAL DETAILS

07/28/2020 | ISSUE FOR USE

TD-P/CT-C04-S

DRAWN: CHECKED: DESIGNED: REVIEWED:
TYPICAL DETAIL DESCRIPTION: RS GAB ISE ISE

Allloading and design criteria supplied by customer is assumed accurate. Only the stated Design F
Assumptions were considered, and must be verified by the responsible Engineer of Record (EOR). . TY .
The basis of Hilti component and connection design is the published data in the current Hilt MQK' 1 58/4' D' F CANTI LEVER STEEL PAPER SIZE: PICAL DETAIL NUMBER:
Technical Guide, including material and cross-section properties, allowable load values, factors of DETAIL T HEET
safety, methods of calculation, and limiting factors. The EOR must verify suitability for any specific S
application, and the capacity of the supportive structure to receive the shown configuration and
associated reaction loads. Modification to components and/or design may alter performance and ANSI A TD‘P/ CT'C04‘S - 1
must be evaluated by the EOR.

1 2 3 4 5 6

C:\Hilti

Vault\Designs\Typical_Details\TD-MQK-PIPING-CABLE_TRAY\TD-P_CT-C04-S\DWG\TD-



1 2 3 4 5 6

Piece Mark Item No.* Description Qty.*
1 2119866 | GIRDER MIQ-90 1
2 2119866 | GIRDER MIQ-90 2
CABLE TRAY, CLIPS, HEXBOLTS 3 2120144 | MIQC-C90 BASE PLATE 2 |A
(BY OTHERS) 4 2123881 | MIQC-90HT 2
5 2183584 | MIQM 3/8" WING NUT 2
6 VARIES USE APPROPRIATE HILTI ANCHOR | 8
7 432077 END CAP - MIA-EC-90 2
q
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C
I
ISOMETRIC T | [
(SCALE 5/8"=1'-0") T4 \ eI
i
¢ — ; 5o 55008560056 006600 il o
b ; b
b b
Max W, in 72 )/G>
Max H, in 48 D
Vertical 3400
LRFD, i i
Ibs ! Transverse 94 7 7
Longitudinal 570
M LIt m L0
Vertical 1080
Alilsj’ Transverse 230
Longitudinal 336 \GD
ELEVATION
(SCALE 5/8"=1'-0")
NOTE(S):
1.  THIS DRAWING REPRESENTS A COMMON CONFIGURATION FOR THIS APPLICATION. THE CABLE TRAY (CT) SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED
BASED ON HILTI -PUBLISHED STATIC LOAD DATA AND DESIGN METHODOLOGIES, AND GENERIC, NON-PROJECT SPECIFIC DESIGN ASSUMPTIONS. THE ENGINEERING OF E
RECORD SHALL EVALUATE THIS SUPPORT TO DETERMINE ITS SUITABILITY FOR THE ACTUAL, PROJECT SPECIFIC DESIGN CRITERIA AND REQUIREMENTS.
2. ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRIC LOADS INCLUDED. CT CONNECTION HARDWARE MUST BE CHECKED SEPARATELY.
3. DESIGN ASSUMPTIONS: IBC 2012 BUILDING CODE; SEE TABLE FOR DESIGN LOADS (STATIC U.N.O.)
4. REFER TO COMPONENT MANUFACTURER'S IFU’'S FOR REQUIRED INSTALLATION INFORMATION.
5. FOR APPLICABLE CONCRETE OR STEEL ANCHOR DESIGN CONTACT HILTI OR THE PROJECT SITE ENGINEER OF RECORD.
6. CAPACITIES SHOWN ABOVE ARE BASED ON VERTICAL COMBINED WITH TRANSVERSE AND VERTICAL COMBINED WITH LONGITUDINAL. A SEPERATE ANALYSIS MUST BE
PERFORMED IF VERTICAL, TRANSVERSE AND LONGITUDINAL LOADS OCCUR SIMULTANEOUSLY.
7. ANCHOR CAPACITIES NOT CONSIDERED.
REVISION HISTORY PROJECT NAME:
NO: | DESCRIPTION: DATE:
TYPICAL DETAILS
A | NOT FOR CONSTRUCTION 10/06/2017
TD-CT-GP110-C
DRAWN: CHECKED: DESIGNED: REVIEWED:
PROJECT DESCRIPTION:
GAB BAP OMO Jwp
2" loading and design crgeriad sup;élled by cusloTe; is assumed accgraté. Only m? ;ta(eddDeéscl’gF?) F
\ssumptions were considered, and must be verified by the responsible Engineer of Record ({ 3 . .
TR e e Do et S | CABLE TRAY GOALPOST CONCRETE | PAPERSIZE:|  PROJECT NUMBER:
safety, methods of calculation, and limiting factors. The EOR must verify suitability for any specific
application, and the capacity of the supportive structure to receive the shown configuration and
i:\s:;céae(ee% ar‘euaa(ite\(én b\;x;:es.gggémcanon to components and/or design may alter performance and ANSI A 100 1 7 T CT - 1
1 2 3 4 5 6

C:\Hilti Vault\Designs\Projects\10000 Internal Projects\10017 Typicals\CABLE TRAY\TD-



Piece Mark Item No.* Description Qty.*
1 2119866 | GIRDER MIQ-90 1
2 304798 GIRDER MI-90 2
CABLE TRAY, CLIPS, HEXBOLTS 3 VARIES CONNECTOR MIC-590-XH STEEL - SEE TABLE 2 |A
(BY OTHERS)
4 387398 BEAM CLAMP MI-SGC-M16 8
5 2140257 | CONNECTOR MIQC-90-MI 2
6 2183584 | MIQM 3/8" WING NUT 2
7 432077 END CAP - MIA-EC-90 2
MIC-S90-XH BEAM WIDTH TABLE
X Beam Width Item No.
A 3t06.5 2174665
B 6.5t09.3 2174666
8 c | 92t120 | 2174667
=
2 B
w
«— EQ. EQ. ——— =
ISOMETRIC Q Q c
(SCALE 5/8"'=1-0")
—¢_ —7iT=}f~‘ D—D—EI—EFD—DAEI—EFD—LDAEI—EFD—DAEI—EFD—D ﬂi.\AT
o i o
Eﬂ o o
o ‘ o
o o
o ‘ o
T o o
Max W, in 48 ] @/ o
Max H, in 48 . . b
Vertical 3500 o o
LTESD' Transverse 250 Z Z
Longitudinal 500 olf ol f
Vertical 2000 L0, Lla
AlilsD, Transverse 180 Cl f Cl El
Longitudinal 300 7
GD/ ELEVATION
(SCALE 5/8"=1-0")

NOTE(S):

1.  THIS DRAWING REPRESENTS A COMMON CONFIGURATION FOR THIS APPLICATION. THE CABLE TRAY (CT) SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED E
BASED ON HILTI -PUBLISHED STATIC LOAD DATA AND DESIGN METHODOLOGIES, AND GENERIC, NON-PROJECT SPECIFIC DESIGN ASSUMPTIONS. THE ENGINEERING OF
RECORD SHALL EVALUATE THIS SUPPORT TO DETERMINE ITS SUITABILITY FOR THE ACTUAL, PROJECT SPECIFIC DESIGN CRITERIA AND REQUIREMENTS.

2. ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRIC LOADS INCLUDED. CT CONNECTION HARDWARE MUST BE CHECKED SEPARATELY.

3. DESIGN ASSUMPTIONS: IBC 2012 BUILDING CODE; SEE TABLE FOR DESIGN LOADS (STATIC U.N.O.)

4. REFER TO COMPONENT MANUFACTURER'S IFU’S FOR REQUIRED INSTALLATION INFORMATION.

5. FOR APPLICABLE CONCRETE OR STEEL ANCHOR DESIGN CONTACT HILTI OR THE PROJECT SITE ENGINEER OF RECORD.

6. CAPACITIES SHOWN ABOVE ARE BASED ON VERTICAL COMBINED WITH TRANSVERSE AND VERTICAL COMBINED WITH LONGITUDINAL. A SEPERATE ANALYSIS MUST BE
PERFORMED IF VERTICAL, TRANSVERSE AND LONGITUDINAL LOADS OCCUR SIMULTANEOUSLY.

REVISION HISTORY PROJECT NAME:
NO: | DESCRIPTION: DATE:
TYPICAL DETAILS
A | NOT FOR CONSTRUCTION 10/06/2017
TD-CT-GP110-S
DRAWN: CHECKED: DESIGNED: REVIEWED:
PROJECT DESCRIPTION:
GAB IDP OMO Jwp
2" loading and design crgeriad sup;élled by cusloTe; is assumed accgraté. Only m? ;ta(eddDeéscl’gF?) F
ssump:\cnsv‘/e‘re considered, and must :)e veri :e :)y the rjs?onSi le n‘gmeergr ecori i( . PAPER SIZE' PROJECT NUMBER:
e e L o CABLE TRAY GOALPOST STEEL ‘ ‘
safety, methods of calculation, and limiting factors. The EOR must verify suitability for any specific PROJECT Jos SHEET
application, and the capacity of the supportive structure to receive the shown configuration and
i:\s:;céae(ee% ar‘euaa(ite\(én b\;x;:es.gggémcanon to components and/or design may alter performance and ANSI A 100 1 7 T CT - 1
1 2 3 4 5 6
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1 2 3 4 5 6

Piece Mark Item No.* Description Qty.*
1 2174682 | MIC-C90-DH WELDED BRACKET 2
2 2119866 | GIRDER MIQ-90 1
o A
CABLE TRAY, CLIPS, HEXBOLTS 3 2140257 | CONNECTOR MIQC-90-MI 2
(BY OTHERS) 4 2183584 | MIQM 3/8" WING NUT 2
,, 5 VARIES USE APPROPRIATE HILTI ANCHOR 8
u 6 432077 END CAP - MIA-EC-90 2
N |%
RS
N L
Ll A _
N @
s
N 0
0
L]
*l[s
N @
e 3
1 B
i[9 2
u f B
U]
o b
t-——— W —
fa—— EQ. 4+7 EQ. ————
C

|
ISOMETRIC = | -
(SCALE 5/8"=1'-0") ﬁ ‘
q } [

o o
¢ — —H|EHt coeecoesopesoo0se00 =h)
% | %
b b
Lol !
G ,@ G
Max W, in 72 E E D
Max H, in 48 ¢ ¥
Vertical 2800 7 7
LRFD,
Ibs Transverse 240 = o = o
Longitudinal 600
Vertical 2400
Alsblsj’ Transverse 220 \G>
Longitudinal 220

ELEVATION

(SCALE 5/8"=1"-0")

NOTE(S):

1.  THIS DRAWING REPRESENTS A COMMON CONFIGURATION FOR THIS APPLICATION. THE CABLE TRAY (CT) SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED
BASED ON HILTI -PUBLISHED STATIC LOAD DATA AND DESIGN METHODOLOGIES, AND GENERIC, NON-PROJECT SPECIFIC DESIGN ASSUMPTIONS. THE ENGINEERING OF | ¢
RECORD SHALL EVALUATE THIS SUPPORT TO DETERMINE ITS SUITABILITY FOR THE ACTUAL, PROJECT SPECIFIC DESIGN CRITERIA AND REQUIREMENTS.

2. ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRIC LOADS INCLUDED. CT CONNECTION HARDWARE MUST BE CHECKED SEPARATELY.

3. DESIGN ASSUMPTIONS: IBC 2012 BUILDING CODE; SEE TABLE FOR DESIGN LOADS (STATIC U.N.O.)

4. REFER TO COMPONENT MANUFACTURER'’S IFU’'S FOR REQUIRED INSTALLATION INFORMATION.

5. FOR APPLICABLE CONCRETE OR STEEL ANCHOR DESIGN CONTACT HILTI OR THE PROJECT SITE ENGINEER OF RECORD.

6. CAPACITIES SHOWN ABOVE ARE BASED ON VERTICAL COMBINED WITH TRANSVERSE AND VERTICAL COMBINED WITH LONGITUDINAL. A SEPERATE ANALYSIS MUST BE

PERFORMED IF VERTICAL, TRANSVERSE AND LONGITUDINAL LOADS OCCUR SIMULTANEOUSLY.
7. ANCHOR CAPACITIES NOT CONSIDERED.
REVISION HISTORY PROJECT NAME:
NO: | DESCRIPTION: DATE:
TYPICAL DETAILS
A NOT FOR CONSTRUCTION 10/06/2017
TD-CT-GP111-C
DRAWN: CHECKED: DESIGNED: REVIEWED:
PROJECT DESCRIPTION:
GAB BAP OMO JWP
2" loading and design crgeriad sup;élled by cusloTe; is assumed accgraté. Only m? ;ta(eddDeéscl’gF?) F
ssump:\cnsv‘/e‘re considered, and must :)e veril :e :)y the rjs?onSi le n‘gmeergr ecori i( 3 PAPER SIZE' PROJECT NUMBER:
The s o i conprend 16 onecln denle o publeresdep e, CABLE TRAY GOALPOST CONCRETE o 1 s e
safety, methods of calculation, and limiting factors. The EOR must verify suitability for any specific
application, and the capacity of the supportive structure to receive the shown configuration and
i:\s:;céae(ee% ar‘euaa(ite\(én b\;x;:es.gggémcanon to components and/or design may alter performance and ANSI A 100 1 7 T CT - 1
1 2 3 4 5 6
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1 ‘ 2 3 4 5 6

Piece Mark Item No.* Description Qty.*
" 1 432077 END CAP - MIA-EC-90 2
: 2 2119866 | GIRDER MIQ-90 2
A Ll 3 2119866 | GIRDER MIQ-90 1 |A
L
N 4 VARIES | CONNECTOR MIQC-S90-XP - SEE TABLE 2
: 5 2123881 | MIQC-90-HT 2
Ll 6 233859 Beam clamp MI-SGC M12 8
Y
u q
L i y —
_ y i g I
=]
: : 2 MIQC-S90-XP BEAM WIDTH TABLE
& N X BEAM WIDTH ITEM No.
4
. A 3-6.5 2120271
v
S \\\ v B 6.5-9.3 2120273
NG NN N c 93-12 2120275
NS RN 4
B N \ Ng A Y B
\ N S = \ So v
RGN s Ol
\ S \\
So \ N e
\\ S
N ¢ ¢
&
\\;\\ [> w
R S [
ISOMETRIC | |
(SCALE 3/4"=1'-0") ﬁ] #

c 1 Xl :
] J
ﬁQMDDDDDDDDDDDDm@ﬁ

Max W, in 48 i i
Max H, in 48 ﬁ ﬁ
Vertical 3200 T
LTJSD’ Transverse 200 # ‘\@ @/( #
Longitudinal 200 F ¥
Vertical 2300
D ASD, E E P
Ibs Transverse 240
Longitudinal 120 Hj HJ
in Ju n
ELEVATION
(SCALE 1"=1'-0")
NOTE(S):
E 1. THIS DRAWING REPRESENTS A COMMON CONFIGURATION FOR THIS APPLICATION. THE CABLE TRAY (CT) SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED E
BASED ON HILTI -PUBLISHED STATIC LOAD DATA AND DESIGN METHODOLOGIES, AND GENERIC, NON-PROJECT SPECIFIC DESIGN ASSUMPTIONS. THE ENGINEERING OF
RECORD SHALL EVALUATE THIS SUPPORT TO DETERMINE ITS SUITABILITY FOR THE ACTUAL, PROJECT SPECIFIC DESIGN CRITERIA AND REQUIREMENTS.
2. ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRIC LOADS INCLUDED. CT CONNECTION HARDWARE MUST BE CHECKED SEPARATELY.
3. DESIGN ASSUMPTIONS: IBC 2012 BUILDING CODE; SEE TABLE FOR DESIGN LOADS (STATIC U.N.O.)
4. REFER TO COMPONENT MANUFACTURER'’S IFU’'S FOR REQUIRED INSTALLATION INFORMATION.
5. FOR APPLICABLE CONCRETE OR STEEL ANCHOR DESIGN CONTACT HILTI OR THE PROJECT SITE ENGINEER OF RECORD.
6. CAPACITIES SHOWN ABOVE ARE BASED ON VERTICAL COMBINED WITH TRANSVERSE AND VERTICAL COMBINED WITH LONGITUDINAL. A SEPERATE ANALYSIS MUST BE

PERFORMED IF VERTICAL, TRANSVERSE AND LONGITUDINAL LOADS OCCUR SIMULTANEOUSLY.

I REVISION HISTORY PROJECT NAME:
NO: | DESCRIPTION: DATE:
TYPICAL DETAILS
A | NOT FOR CONSTRUCTION 10/06/2017
TD-CT-GP111-S
DRAWN: CHECKED: DESIGNED: REVIEWED:
PROJECT DESCRIPTION:
BAP BAP AIM INITIALS

F [ AllToading and design oriteria supplied by customer is assumed acourate. Only the stated Design F

e e b ik o o TYPICALS PAPER SIZE: PROJECT NUMBER:

Technical Guide, including material and cross-section properties, allowable load values, factors of T T

safety, methods of calculation, and limiting factors. The EOR must verfly suitabilty for any specific PROJECT Jos SHEET

e e e ANSIA | 0000 - 00 - 1

1 2 3 4 5 6
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®

OO r s p 5 7507 007 0 50
®

©

ISOMETRIC

(SCALE 5/8"=1'-0")

CABLE TRAY, CLIPS, HEXBOLTS
(BY OTHERS)

Max W, in 36
Max H, in 48
Vertical 1600
LthSD’ Transverse 200
Longitudinal 100
Vertical 1200
Alf)gl Transverse 120
Longitudinal 70

NOTE(S):

5 6
Piece Mark Item No.* Description Qty.*
1 2119866 GIRDER MIQ-90 1
2 2119866 GIRDER MIQ-90 1
3 2120144 MIQC-C90 BASE PLATE 1
4 2183584 MIQM 3/8" WING NUT 2
5 2048107 CONNECTOR MIC-90-LH 1
6 304887 EASYHAND SCREW MIA-EH90 4
7 305707 TOOTHED PLATE MIA-TP 4
8 382897 PREVAIL TORQUE HEX HEAD NUT M12-F-SL-WS 3/4" 4
9 432077 END CAP - MIA-EC-90 2
10 VARIES USE APPROPRIATE HILTI ANCHOR 4

Vertical

6" [152 mm] (TYP.) S

fet—— EQ. —

B | —

{t—— EQ. —— =

ey (e

@

Er—=H

i

ELEVATION

(SCALE 5/8"=1'-0")

1.  THIS DRAWING REPRESENTS A COMMON CONFIGURATION FOR THIS APPLICATION. THE CABLE TRAY (CT) SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED
BASED ON HILTI -PUBLISHED STATIC LOAD DATA AND DESIGN METHODOLOGIES, AND GENERIC, NON-PROJECT SPECIFIC DESIGN ASSUMPTIONS. THE ENGINEERING OF

RECORD SHALL EVALUATE THIS SUPPORT TO DETERMINE ITS SUITABILITY FOR THE ACTUAL, PROJECT SPECIFIC DESIGN CRITERIA AND REQUIREMENTS.
ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRIC LOADS INCLUDED. CT CONNECTION HARDWARE MUST BE CHECKED SEPARATELY.
DESIGN ASSUMPTIONS: IBC 2012 BUILDING CODE; SEE TABLE FOR DESIGN LOADS (STATIC U.N.O.)
REFER TO COMPONENT MANUFACTURER'S IFU’'S FOR REQUIRED INSTALLATION INFORMATION.

FOR APPLICABLE CONCRETE OR STEEL ANCHOR DESIGN CONTACT HILTI OR THE PROJECT SITE ENGINEER OF RECORD.
CAPACITIES SHOWN ABOVE ARE BASED ON VERTICAL COMBINED WITH TRANSVERSE AND VERTICAL COMBINED WITH LONGITUDINAL. A SEPERATE ANALYSIS MUST BE

DR WD

PERFORMED IF VERTICAL, TRANSVERSE AND LONGITUDINAL LOADS OCCUR SIMULTANEOUSLY.

N

ANCHOR CAPACITIES NOT CONSIDERED.

REVISION HISTORY

PROJECT NAME:

NO: | DESCRIPTION: DATE: PICAL DETAILS
A | NOT FOR CONSTRUCTION 10/06/2017 TD-CT-TP111-C
DRAWN: CHECKED: DESIGNED: REVIEWED:
PROJECT DESCRIPTION:
GAB BAP OMO JwpP

Allloading and design criteria supplied by customer is assumed accurate. Only the stated Design
Assumptions were considered, and must be verified by the responsible Engineer of Record (EOR). PAPER SIZE. PROJECT NUMBER.
The basis of Hilti component and connection design is the published data in the current Hilt - . .
T i i e, or o CABLE TRAY T-POST CONCRETE ‘ ‘
safety, methods of calculation, and limiting factors. The EOR must verify suitability for any specific PROJECT Jos SHEET
application, and the capacity of the supportive structure to receive the shown configuration and
associated reaction loads. Modification to components and/or design may alter performance and ANSI A 1 OO 1 7 - CT - 1
must be evaluated by the EOR. |

1 2 3 4 5 6
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Piece Mark Item No.* Description Qty.*
1 2174682 BRACKET MIC-C90-DH-2000 1
2 2119866 GIRDER MIQ-90 1
3 2183584 MIQM 3/8" WING NUT 2 A
4 2048107 CONNECTOR MIC-90-LH 1
CABLE TRAY, CLIPS, HEXBOLTS
5 304887 EASYHAND SCREW MIA-EH90 4
(BY OTHERS)
6 305707 TOOTHED PLATE MIA-TP 4
7 382897 PREVAIL TORQUE HEX HEAD NUT M12-F-SL-WS 3/4" 4
8 432077 END CAP - MIA-EC-90 2
9 VARIES USE APPROPRIATE HILTI ANCHOR 4
B
©
2
£
o
>
t-———————— W ——————————
r—— EQ EQ. —
& 6" [152 mm] (TYP.) —4——1
N 1
¢' b I - - ] C

ISOMETRIC

(SCALE 5/8"=1'-0")

e (e

Max W, in 36
Max H, in 48 o o /@> D
Vertical 4000
LTESD’ Transverse 700 Q Q/
Longitudinal 750
Vertical 4000
Aligl Transverse 400 ELEVATION
Longitudinal 420 (SCALE 5/8"=1'0")

NOTE(S):

1. THIS DRAWING REPRESENTS A COMMON CONFIGURATION FOR THIS APPLICATION. THE CABLE TRAY (CT) SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED
BASED ON HILTI -PUBLISHED STATIC LOAD DATA AND DESIGN METHODOLOGIES, AND GENERIC, NON-PROJECT SPECIFIC DESIGN ASSUMPTIONS. THE ENGINEERING OF
RECORD SHALL EVALUATE THIS SUPPORT TO DETERMINE ITS SUITABILITY FOR THE ACTUAL, PROJECT SPECIFIC DESIGN CRITERIA AND REQUIREMENTS.

2. ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRIC LOADS INCLUDED. CT CONNECTION HARDWARE MUST BE CHECKED SEPARATELY.

3. DESIGN ASSUMPTIONS: IBC 2012 BUILDING CODE; SEE TABLE FOR DESIGN LOADS (STATIC U.N.O.)

4. REFER TO COMPONENT MANUFACTURER'’S IFU’'S FOR REQUIRED INSTALLATION INFORMATION.

5. FOR APPLICABLE CONCRETE OR STEEL ANCHOR DESIGN CONTACT HILTI OR THE PROJECT SITE ENGINEER OF RECORD.

6. CAPACITIES SHOWN ABOVE ARE BASED ON VERTICAL COMBINED WITH TRANSVERSE AND VERTICAL COMBINED WITH LONGITUDINAL. A SEPERATE ANALYSIS MUST BE

PERFORMED IF VERTICAL, TRANSVERSE AND LONGITUDINAL LOADS OCCUR SIMULTANEOUSLY.
7. ANCHOR CAPACITIES NOT CONSIDERED.
REVISION HISTORY PROJECT NAME:
NO: | DESCRIPTION: DATE:
TYPICAL DETAILS
A NOT FOR CONSTRUCTION 10/06/2017
TD-CT-TP112-C
DRAWN: CHECKED: DESIGNED: REVIEWED:
PROJECT DESCRIPTION:
GAB BAP OMO Jwp
2" loading and design crgeriad sup;élled by cusloTe; is assumed acc:raté. Only m? ;ta(eddDeéscl’gF?) F
ssump:\cnswere considered, and must be veri :e :)y the responsible Engineer of ecori i( 3 -~ PAPER SIZE' PROJECT NUMBER:
Thg e 1l conporen ard conecin ds el delg e curent CABLE TRAY T-POST CONCRETE o 1w s
safety, methods of calculation, and limiting factors. The EOR must verify suitability for any specific
ol and e capacky o o apprivesiucur b o e shour corfrenand ANSIA | 10017 - CT - 1
must be evaluated by the EOR. |
1 2 3 4 5 6
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1 2 3 4 5 6

Piece Mark Item No.* Description Qty.*
1 VARIES | MQK-158/4-F-XX (SEE TABLE A) 1
2 387527 | KB-TZ SS304 1/2 X 4 1/2 (SEE NOTE G) 4
A
TABLE A
MQK-158/4-F-XX ITEM NO. MQK-158/4-F-XX DESCRIPTION
2248531 MQK-158/4-F-24
2248530 MQK-158/4-F-36
2248532 MQK-158/4-F-48 —
D
V/ = g S
o
o
| s “§2
/) g B
Iw > _ | CLOFPIPE _ ___ ___
Y
’ \
g
C
ISOMETRIC Ve =)
(SCALE 1"=1"-0")
Max H, in 24 36 48
Vertical 425 300 250 ELEVATION b
AL%AOSV;%SE Transverse 127 90 75 (SCALE 1"=1:0")
Longitudinal 127 90 75
NOTE(S):
A. THE TYPICAL SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED BASED ON DESIGN
METHODOLOGY AND GENERIC NON-PROJECT SPECIFIC ASSUMPTIONS SET FORTH IN PROFIS
INSTALL SOFTWARE VERSION 2.23. THE ENGINEER OF RECORD SHALL EVALUATE THIS TYPICAL
SUPPORT TO DETERMINE ITS SUITABILITY FOR THE ACTUAL PROJECT SPECIFIC DESIGN CRITERIA
AND REQUIREMENTS.
B. THE EVALUATION OF EXISTING STRUCTURE IS OUTSIDE OF THE TYPICAL DESIGN SCOPE AND
SHALL BE PERFORMED BY THE ENGINEER OF RECORD.
C. TYPICAL SUPPORT DESIGN IS BASED ON INTERNATIONAL BUILDING CODE (IBC) 2015. SEE TABLES
IN DETAILS FOR ALLOWABLE DESIGN LOADS (STATIC U.N.O.); LATERAL LOADS CALCULATED AS 30%
OF DEAD LOAD.
D. ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRICITY CONSIDERED.
E. MAXIMUM ALLOWABLE LOAD TABLE SHOWN IN THE TYPICAL DETAILS ARE BASED ON THE
COMBINATION OF VERTICAL LOAD WITH TRANSVERSE LOAD OR VERTICAL LOAD WITH E
LONGITUDINAL LOAD. A SEPARATE ANALYSIS MUST BE PERFORMED WHEN TRANSVERSE AND
LONGITUDINAL LOAD OCCURS SIMULTANEOUSLY.
F. REFER TO COMPONENT MANUFACTURER'S FOR REQUIRED INSTALLATION INFORMATION.
G. MIN. CONCRETE COMPRESSIVE STRENGTH F'C=3000 PSI, MIN. CONCRETE EDGE DISTANCE = 4.0
INCHES, MIN. EFFECTIVE EMBEDMENT Heff = 2.0 INCHES.
CONCRETE ANCHORS NOTED IN THE BILL OF MATERIAL ARE DESIGNED ONLY FOR REACTIONS AT
BASE PLATE DUE TO VERTICAL DEAD LOAD.
REVISION HISTORY TYPICAL DETAIL NAME:
s —— TYPICAL DETAILS
07/28/2020 | ISSUE FOR USE
TD-P-PS05-C
DRAWN: CHECKED: DESIGNED: REVIEWED:
TYPICAL DETAIL DESCRIPTION:
JRS GAB ISE ISE
ﬁ“ loading and design crgenad supzhsd by cuslor?e; is assumed accgraté. Only m? ;ta(eddDeéscl)gF? F
The bads o it component and comection desan 4 e pubined cata e curtoms it " MQK-158/4-F STANCHION CONCRETE PAPER SIZE: TYPICAL DETAIL NUMBER:
Technical Guide, including vmalena\ gnd_cross-section properties, allowable Iqad vvalues‘ factors D_' DETAIL T SHEET
safety, methods of calculation, and limiting factors. The EOR must verify sutability for any specific
D Scatod roaclion oads. Modficatin 1o componants ancir design may alor pevormance and ANSI A TD-P-PS05-C - 1
must be evaluated by the EOR.
1 2 3 4 5 6
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1 2 4 5 6
Piece Mark Item No.* Description Qty.*
1 VARIES MQK-158/4-F-XX (SEE TABLE A) 1
2 2194340 THREADED STUD X-BT-M10/15 SN 8 (SEE NOTE G) 4
A
TABLE A
MQK-158/4-F-XX ITEM NO. | MQK-158/4-F-XX DESCRIPTION
2248531 MQK-158/4-F-24
2248530 MQK-158/4-F-36 —
2248532 MQK-158/4-F-48
P
_ cTo
S S E X
= Sa §
)l = 5 < B
> =
V ¢ OF PIPE -
=
c
ISOMETRIC 0 o,
(SCALE 1"=1"-0")
Max H, in 24 36 48
Vertical 425 300 250 ELEVATION
/T_L()L/?[\fg?%f Transverse 127 9 75 (SCALE 1°=10% D
Longitudinal 127 90 75
NOTE(S):
A.  THE TYPICAL SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED BASED ON DESIGN
METHODOLOGY AND GENERIC NON-PROJECT SPECIFIC ASSUMPTIONS SET FORTH IN PROFIS
INSTALL SOFTWARE VERSION 2.23. SEE ALLOWABLE LOAD TABLE FOR MAXIMUM ALLOWABLE LOAD
AND DIMENSION. THE ENGINEER OF RECORD SHALL EVALUATE THIS TYPICAL SUPPORT TO
DETERMINE ITS SUITABILITY FOR THE ACTUAL PROJECT SPECIFIC DESIGN CRITERIA AND —
REQUIREMENTS.
B. THE EVALUATION OF EXISTING STRUCTURE IS OUTSIDE OF THE TYPICAL DESIGN SCOPE AND
SHALL BE PERFORMED BY THE ENGINEER OF RECORD.
C. TYPICAL SUPPORT DESIGN IS BASED ON INTERNATIONAL BUILDING CODE (IBC) 2015. SEE TABLES
IN DETAILS FOR ALLOWABLE DESIGN LOADS (STATIC U.N.O.) LATERAL LOADS CALCULATED AT 30%
OF DEAD LOAD.
D. ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRICITY CONSIDERED.
E. MAXIMUM ALLOWABLE LOAD TABLE SHOWN IN THE TYPICAL DETAILS ARE BASED ON THE
COMBINATION OF VERTICAL LOAD WITH TRANSVERSE LOAD OR VERTICAL LOAD WITH E
LONGITUDINAL LOAD. A SEPARATE ANALYSIS MUST BE PERFORMED WHEN TRANSVERSE AND
LONGITUDINAL LOAD OCCURS SIMULTANEOUSLY.REFER TO COMPONENT MANUFACTURER'S IFU's
FOR REQUIRED INSTALLATION INFORMATION.
F. REFER TO COMPONENT MANUFACTURER'S FOR REQUIRED INSTALLATION INFORMATION.
G. MIN. STEEL BASE THICKNESS SHALL BE 5/16 INCH. MIN EDGE DISTANCE SHALL BE 3/8 INCH. MIN
YIELD STRENGTH OF STEEL SHALL BE Fy=36KSI
REVISION HISTORY TYPICAL DETAIL NAME:
s —— TYPICAL DETAILS
07/28/2020 | ISSUE FOR USE
TD-P-PS06-S
DRAWN: CHECKED: | DESIGNED: | REVIEWED:
TYPICAL DETAIL DESCRIPTION:
RS GAB ISE ISE
ﬁ“ loading and design citeria supzhsd by cuslome s assumed acourate Only m? ;ta(eddDeéscl)gF? F
Tre Hoaie o HH oo and comrostin agon o e peorened tate o g ooy i MQK-158/4-F STANCHION STEEL PAPER SIZE: TYPICAL DETAIL NUMBER:
Technical Guide, including vmalena\ gnd_cross-section properties, allowable Iqad vvalues‘ factors D_' DETAIL T SHEET
safety, methods of calculation, and limiting factors. The EOR must verify sutabilty for any specific
D etod remtion loats. Modicaton 1 Componants s Gesign may atr pediormonce and ANSI A TD-P-PS06-S - 1
must be evaluated by the EOR. |
1 2 4 5 6
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1 2 3 4 5 6
Piece Mark Item No.* Description Qty.*
1 VARIES MQK-158/4-D-F-XX (SEE TABLE A) 1
2 387527 KB-TZ SS5304 1/2 X 4 1/2 (SEE NOTE G) 4
A
TABLE A
MQK-158/4-D-F-XX ITEM NO. | MQK-158/4-D-F-XX DESCRIPTION
2248533 MQK-158/4-D-F-24
2248534 MQK-158/4-D-F-36 —
2248535 MQK-158/4-D-F-48
=4 g g
g5 g
— B
_ | tOFPE
A
T
C
ISOMETRIC I i
(SCALE 1"=1'-0")
Max H, in 24 36 48
Vertical 425 300 250 ELEVATION b
SCALE 1"=1"-0"
ﬁ‘_%g[\),\éé%f Transverse 127 90 75 ¢ )
Longitudinal 127 90 75
NOTE(S):
A. THE TYPICAL SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED BASED ON DESIGN
METHODOLOGY AND GENERIC NON-PROJECT SPECIFIC ASSUMPTIONS SET FORTH IN PROFIS
INSTALL SOFTWARE VERSION 2.23. THE ENGINEER OF RECORD SHALL EVALUATE THIS TYPICAL
SUPPORT TO DETERMINE ITS SUITABILITY FOR THE ACTUAL PROJECT SPECIFIC DESIGN CRITERIA |
AND REQUIREMENTS.
B. THE EVALUATION OF EXISTING STRUCTURE IS OUTSIDE OF THE TYPICAL DESIGN SCOPE AND
SHALL BE PERFORMED BY THE ENGINEER OF RECORD.
C. TYPICAL SUPPORT DESIGN IS BASED ON INTERNATIONAL BUILDING CODE (IBC) 2015. SEE TABLES
IN DETAILS FOR ALLOWABLE DESIGN LOADS (STATIC U.N.O.); LATERAL LOADS CALCULATED AS 30%
OF DEAD LOAD.
D. ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRICITY CONSIDERED.
E. MAXIMUM ALLOWABLE LOAD TABLE SHOWN IN THE TYPICAL DETAILS ARE BASED ON THE
COMBINATION OF VERTICAL LOAD WITH TRANSVERSE LOAD OR VERTICAL LOAD WITH E
LONGITUDINAL LOAD. A SEPARATE ANALYSIS MUST BE PERFORMED WHEN TRANSVERSE AND
LONGITUDINAL LOAD OCCURS SIMULTANEOUSLY.
F. REFER TO COMPONENT MANUFACTURER'S FOR REQUIRED INSTALLATION INFORMATION.
G. MIN. CONCRETE COMPRESSIVE STRENGTH F'C=3000 PSI, MIN. CONCRETE EDGE DISTANCE = 4.0
INCHES, MIN. EFFECTIVE EMBEDMENT Heff = 2.0 INCHES.
H. CONCRETE ANCHORS NOTED IN THE BILL OF MATERIAL ARE DESIGNED ONLY FOR WIND LATERAL
LOADING. EOR TO VERIFY ADEQUACY OF ANCHOR WHEN TYPICAL IS BEING USED FOR SEISMIC
LATERAL LOADING.
REVISION HISTORY TYPICAL DETAIL NAME:
jala ki TYPICAL DETAILS
07/28/2020 | ISSUE FOR USE
TD-P-PS07-C
DRAWN: CHECKED: DESIGNED: REVIEWED:
TYPICAL DETAIL DESCRIPTION:
JRS GAB ISE ISE
ﬁ“ loading and design crgenad supzhsd by cuslor?e; is assumed accgraté. Only m? ;ta(eddDeéscl)gF? F
Toe bosts of i corponrtard coecton Gedan 1o pubianed dota e conont i MQK-158/4-D-F STANCHION CONCRETE | PAPER SIZE: TYPICAL DETAIL NUMBER:
Technical Guide, including vmaler\a\ gnd_crcss-section properties, allowable Iqad vvalues‘ factors D_l DETAIL T SHEET
safety, methods of calculation, and limiting factors. The EOR must verfy suitability for any specific
Dt reacton oats. Modicaton ta Gomponents andiar desgn may At peciormance and ANSI A TD-P-PS07-C - 1
must be evaluated by the EOR. |
1 2 3 4 5 6

C:\Hilti Vault\Designs\Typical_Details\TD-Piping\TD-P-PS07-C\DWG\TD-P-PS07-C.dwg



1 2 3 4 5 6

Piece Mark Item No.* Description Qty.*

1 VARIES MQK-158/4-D-F-XX (SEE TABLE A) 1

2 2194340 THREADED STUD X-BT-M10/15 SN 8 (SEE NOTE G) 4

TABLE A
MQK-158/4-D-F-XX ITEM NO. | MQK-158/4-D-F-XX DESCRIPTION
2248533 MQK-158/4-D-F-24
2248534 MQK-158/4-D-F-36 —
2248535 MQK-158/4-D-F-48

4.00 in
[102 mm]
(MAX)

_ | toFPIPE

ISOMETRIC 0 ‘

(SCALE 1"=1'-0")

Max H, in 24 36 48 ELEVATION

Vertical 425 300 250 (SCALE 1"=107) D

Transverse 127 920 75
Longitudinal 127 90 75

ALLOWABLE
LOADS, Ibs

NOTE(S):

A.  THE TYPICAL SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED BASED ON DESIGN
METHODOLOGY AND GENERIC NON-PROJECT SPECIFIC ASSUMPTIONS SET FORTH IN PROFIS
INSTALL SOFTWARE VERSION 2.23. SEE ALLOWABLE LOAD TABLE FOR MAXIMUM ALLOWABLE LOAD
AND DIMENSION. THE ENGINEER OF RECORD SHALL EVALUATE THIS TYPICAL SUPPORT TO
DETERMINE ITS SUITABILITY FOR THE ACTUAL PROJECT SPECIFIC DESIGN CRITERIA AND
REQUIREMENTS.

B. THE EVALUATION OF EXISTING STRUCTURE IS OUTSIDE OF THE TYPICAL DESIGN SCOPE AND
SHALL BE PERFORMED BY THE ENGINEER OF RECORD.

C. TYPICAL SUPPORT DESIGN IS BASED ON INTERNATIONAL BUILDING CODE (IBC) 2015. SEE TABLES

IN DETAILS FOR ALLOWABLE DESIGN LOADS (STATIC U.N.0.) C. LATERAL LOADS CALCULATED AT

30% OF DEAD LOAD.

ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRICITY CONSIDERED.

MAXIMUM ALLOWABLE LOAD TABLE SHOWN IN THE TYPICAL DETAILS ARE BASED ON THE E

COMBINATION OF VERTICAL LOAD WITH TRANSVERSE LOAD OR VERTICAL LOAD WITH

LONGITUDINAL LOAD. A SEPARATE ANALYSIS MUST BE PERFORMED WHEN TRANSVERSE AND

LONGITUDINAL LOAD OCCURS SIMULTANEOUSLY.

F. REFER TO COMPONENT MANUFACTURER'S IFU's FOR REQUIRED INSTALLATION INFORMATION.

G. MIN. STEEL BASE THICKNESS SHALL BE 5/16 INCH. MIN EDGE DISTANCE SHALL BE 3/8 INCH. MIN
YIELD STRENGTH OF STEEL SHALL BE Fv=36KSI

mo

REVISION HISTORY TYPICAL DETAIL NAME:
DATE: COMMENT: PICAL DETAI LS
07/28/2020 | ISSUE FOR USE TD P Psos S
DRAWN: CHECKED: DESIGNED: REVIEWED:
TYPICAL DETAIL DESCRIPTION: RS GAB ISE ISE
Allloading and design criteria supplied by customer is assumed accurate. Only the stated Design F
Assumpt dered, and must be verified by th ble E f Record (EOR). . .
The basis of Hilicomponant and conneciion design i the publshe data i e currant il MQK-158/D-F STANCHION STEEL PAPER SIZE: TYPICAL DETAIL NUMBER:
Technical Guide, including material and cross-section properties, allowable load values, factors of T
safety, methods of calculation, and limiting factors. The EOR must verify suitability for any specific DETAIL SHEET
lication, and the ity of the ri truct 1 ive the she fi ti d
aEXocated reaction loads. Madiication o Gomponents andlor design may alter paormance and ANSI A TD-P-PS08-S - 1
must be evaluated by the EOR. |
1 2 3 4 5 6
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1 2 3 4 5 6

Piece Mark Item No.* Description Qty.*
1 2174682 MIC-C90-DH WELDED BRACKET 2
2 2119866 GIRDER MIQ-90 1
3 2140257 CONNECTOR MIQC-90-MI 2 A
4 2183584 MIQM 3/8" WING NUT 2
5 VARIES USE APPROPRIATE HILTI ANCHOR 8
6 432077 END CAP - MIA-EC-90 2
Ll
Al
Ll
Ll
Ll
Ll
5
5
5
Al
" Z
0
o Noy,
N 5 Q/Q/O,
9 s,
N h=4
N 9] B
>

CLIPS, HEXBOLTS
(BY OTHERS) ¢

CABLE TRAY, ﬁ
pengd

ISOMETRIC

(SCALE 5/8"=1"-0")

0—8 86808 =848 8 —88 80
0—8 86808 =848 8 —88 80

Max W, in 48 A B D
Max H, in 36 :
Vertical 2800 !
LFI{ESD’ Transverse 250 ~ K J’_ BQ ———=
Longitudinal 400 W
Vertical 1900
AISbE’ Transverse 160 ¢- ¢- L
Longitudinal 440 ELEVATION

(SCALE 5/8"=1"-0")

NOTE(S):

1. THIS DRAWING REPRESENTS A COMMON CONFIGURATION FOR THIS APPLICATION. THE CABLE TRAY (CT) SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED
BASED ON HILTI -PUBLISHED STATIC LOAD DATA AND DESIGN METHODOLOGIES, AND GENERIC, NON-PROJECT SPECIFIC DESIGN ASSUMPTIONS. THE ENGINEERING OF | g
RECORD SHALL EVALUATE THIS SUPPORT TO DETERMINE ITS SUITABILITY FOR THE ACTUAL, PROJECT SPECIFIC DESIGN CRITERIA AND REQUIREMENTS.

2. ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRIC LOADS INCLUDED. CT CONNECTION HARDWARE MUST BE CHECKED SEPARATELY.

3. DESIGN ASSUMPTIONS: IBC 2012 BUILDING CODE; SEE TABLE FOR DESIGN LOADS (STATIC U.N.O.)

4. REFER TO COMPONENT MANUFACTURER’S IFU'S FOR REQUIRED INSTALLATION INFORMATION.

5. FOR APPLICABLE CONCRETE OR STEEL ANCHOR DESIGN CONTACT HILTI OR THE PROJECT SITE ENGINEER OF RECORD.

6. CAPACITIES SHOWN ABOVE ARE BASED ON VERTICAL COMBINED WITH TRANSVERSE AND VERTICAL COMBINED WITH LONGITUDINAL. A SEPERATE ANALYSIS MUST BE

PERFORMED IF VERTICAL, TRANSVERSE AND LONGITUDINAL LOADS OCCUR SIMULTANEOQUSLY.
7. ANCHOR CAPACITIES NOT CONSIDERED.
REVISION HISTORY PROJECT NAME:
NO: | DESCRIPTION: DATE:
TYPICAL DETAILS
A NOT FOR CONSTRUCTION 10/06/2017
TD-CT-TR121-C
DRAWN: CHECKED: DESIGNED: REVIEWED:
PROJECT DESCRIPTION:
GAB IDP OMO JWP
2" loading and design crgeriad sup;élled by cusloTe; is assumed accgraté. Only m? ;ta(eddDeéscl’gF?) F
ssump:\cnswere considered, and must be veri :e :)y the responsible Engineer of ecori i( 3 PAPER SIZE' PROJECT NUMBER:
The s o i conprend 16 omecln denle o publeressep et CABLE TRAY TRAPEZE CONCRETE o 1w e
safety, methods of calculation, and limiting factors. The EOR must verify suitability for any specific
Sppcaien, s capciy o appartv sy ol b showr confgion ond ANSIA | 10017 - CT - 1
must be evaluated by the EOR. |
1 2 3 4 5 6
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1 2 3 4 5 6
Piece Mark Item No.* Description Qty.*
1 2119866 | GIRDER MIQ-90 1
2 2119866 | GIRDER MIQ-90 2
3 2120144 | MIQC-C90 BASE PLATE 2 |A
4 2123881 | MIQC-90HT 2
5 2183584 | MIQM 3/8" WING NUT 2
@ 6 VARIES USE APPROPRIATE HILTI ANCHOR 8
@ @ 7 432077 END CAP - MIA-EC-90 2
®|
0| _
i
d
i
i
0|
i
i
i
4 [
o 8
o g B
° >
i
0|
o)
CABLE TRAY, i | i /ﬁ i
CLIPS, HEXBOLTS
(BY OTHERS) > J
=] a
5 ! c
ISOMETRIC % %
(SCALE 5/8"=1'-0") o b
T E
b P
| O, | [
Max W, in 48 o i o
Max H, in 36 Q—L—f f e Y 1
Vertical 2800 an ®/'
LRFD,
Ibs Transverse 250 ‘ D
Longitudinal 250 la— EQ. EQ ———
Vertical 2000
ASD,
Ibs Transverse 150 W
Longitudinal 180
ELEVATION —
(SCALE 5/8"=1'-0")
NOTE(S):
1. THIS DRAWING REPRESENTS A COMMON CONFIGURATION FOR THIS APPLICATION. THE CABLE TRAY (CT) SUPPORT IS LOAD RATED AND DIMENSIONALLY LIMITED
BASED ON HILTI -PUBLISHED STATIC LOAD DATA AND DESIGN METHODOLOGIES, AND GENERIC, NON-PROJECT SPECIFIC DESIGN ASSUMPTIONS. THE ENGINEERING OF
RECORD SHALL EVALUATE THIS SUPPORT TO DETERMINE ITS SUITABILITY FOR THE ACTUAL, PROJECT SPECIFIC DESIGN CRITERIA AND REQUIREMENTS. E
2. ALL LOADS ASSUMED TO ACT ON THE SUPPORT, NO ECCENTRIC LOADS INCLUDED. CT CONNECTION HARDWARE MUST BE CHECKED SEPARATELY.
3. DESIGN ASSUMPTIONS: IBC 2012 BUILDING CODE; SEE TABLE FOR DESIGN LOADS (STATIC U.N.O.)
4. REFER TO COMPONENT MANUFACTURER'’S IFU’'S FOR REQUIRED INSTALLATION INFORMATION.
5. FOR APPLICABLE CONCRETE OR STEEL ANCHOR DESIGN CONTACT HILTI OR THE PROJECT SITE ENGINEER OF RECORD.
6. CAPACITIES SHOWN ABOVE ARE BASED ON VERTICAL COMBINED WITH TRANSVERSE AND VERTICAL COMBINED WITH LONGITUDINAL. A SEPERATE ANALYSIS MUST BE
PERFORMED IF VERTICAL, TRANSVERSE AND LONGITUDINAL LOADS OCCUR SIMULTANEOUSLY.
7. ANCHOR CAPACITIES NOT CONSIDERED.
REVISION HISTORY PROJECT NAME:
NO: | DESCRIPTION: DATE:
TYPICAL DETAILS
A | NOT FOR CONSTRUCTION 10/06/2017
TD-CT-TR122-C
DRAWN: CHECKED: DESIGNED: REVIEWED:
PROJECT DESCRIPTION:
GAB IDP OMO JwpP
2" loading and design crgeriad sup;élled by cusloTe; is assumed accgraté. Only m? ;ta(eddDeéscl’gF?) F
\ssumptions were considered, and must be verified by the responsible Engineer of Record ({ 3 . .
TR e e Do et B | CABLE TRAY TRAPEZE CONCRETE |PAPERSIZE: | PROJECT NUMBER:
safety, methods of calculation, and limiting factors. The EOR must verify suitability for any specific
application, and the capacity of the supportive structure to receive the shown configuration and
i:\s:;céae(ee% ar‘euaa(ite\(én b\;x;:es.gggémcanon to components and/or design may alter performance and ANSI A 100 1 7 T CT - 1
1 2 3 4 5 6
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