'. Sistemas y conexiones
n OXI e r para el prefabricado de hormigon

global building solutions

USER MANUAL

NOXI COLUMN SHOE

Models: NOXI20, NOXI24, NOXI30, NOXI36, NOXI39.

Version 01 (05/2025)

Ctra. de Sarral a Barbera Parc. 21

43424 Sarral (Tarragona)
info@noxifer.com
www.noxifer.com

Tel: 977890510



Sistemas y conexiones
| o I3 A
para el D"‘\\“ aoricaao de normi

global building solutions

Contents
1. INEOAUCTION ...t 3
2. SyStem deSCrIPHION ....ooieiieieeee e 3
3. Dimensions and materialS.............oooccuuiiiiiiiiiiii 4
3.1. NOXI Column Shoes diMENSIONS ........ccuuuriiiiiieeiiiiiie e 4
3.2, MALETIAIS. ... 6
4. PrOTUCTHION ...ttt e e e e e e e e e s 6
4.1, Surface fINISNING ........uiiiiii e 7
4.2, TOIBIANCES ... 7
4.3. QUAIILY CONTIOL ...t e e e e e e e e e 7
T O7- T o Y- Tor | 1= PP 8
B.  PriNCIPIES OF USE couueeiiiieeeeee e 12
6.1. BasiC CONSIAEIratioNS.........ooiiiiiiiiiiiie et 12
6.2. DESIgN PrINCIPIES ... .o 12
6.3. Usage conditions for Column ShOes............coooviiiiiiiiiiiiiiicc e, 14
6.4. Additional reinforcement ..............oooi i 21
T DUFGDIITY . ..o 38
8. Fire reSistanCe ........cooiiiiiiiiiiiiiiiii 40
9. NOXI Column Shoe placemMent..........coovviiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee e 41
9.1, CONSIAEIAtIONS ...t e e e e 43
9.1.1. Geometric measurements of installation ..............cccoccoiiiiiiiin 43
9.1.2. Installation tOIEranNCeS ..........occuuiiiiiiice e 45
9.1.3. Wrench for tightening the bolts inside the NOXI Column Shoe.................. 51

Ctra. de Sarral a Barbera Parc. 21 2

43424 Sarral (Tarragona)
info@noxifer.com
www.noxifer.com

Tel: 977890510



’. Sistemas y conexiones
n OXI e r para el prefabricado de hormigon

global building solutions

1. Introduction

NOXI Column Shoes are designed to transfer the forces applied on the column (usually
precast concrete) to the foundation or another element using TN Anchor Bolts. These
column shoes are embedded in the concrete column as described in this document.

2. System description

The Column Shoes define a geometry in which an open box can be distinguished at
the base (area where the Anchor Bolt will be located) and, welded to this metal box,

steel rebars by means of which the column shoes are anchored in the concrete.

The complete connection of TN Anchor bolt and the NOXI Column Shoes is defined as
a rigid connection that can transfer tension loads (compression and/or traction),
bending moments (torque or concrete section with compression block and traction =

reinforcement, and horizontal forces such as the shears that are generated).

The connection has two phases in which the performance is somewhat different. The
first phase in which the filling mortar has not been arranged and the final phase with

the mortar already hardened.

The total connection is defined with the two main elements, the TN Archor Bolt and the
NOXI Column Shoe.

Figure 2.1 Examples of use: Case of connection to foundation and connection between columns
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3. Dimensions and materials

3.1. NOXI Column Shoes dimensions
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NOXI24 Column Shoe Associated Anchor Bolt: TN24C / TN24L Weight: 5,92 kg

1055

113

175

1250
—]
|
|
2320
50
160
105

NOXI30 Column Shoe Associated Anchor Bolt: TN30C / TN30L Weight: 11,02 kg
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NOXI36 Column Shoe

NOXI39 Column Shoe
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Associated Anchor Bolt: TN36C / TN36L
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Associated Anchor Bolt: TN39C / TN39L
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3.2. Materials

To produce the different elements described, the following materials are used:

e Base plate (reference n°1):
o S355J2 (th. <40 mm, according to EC-3):
* Yield strength: 355 N/mm2.
= Ultimate tensile strength: 490 N/mmz2.
o Bended plate (reference n°2):
o S355J2 (th. <40 mm, according to EC-3):
* Yield strength: 355 N/mm2.
= Ultimate tensile strength: 490 N/mmz2.
¢ Rebar (references n°3 and 4):
o Rebars B500SD.
» (38, 312, 314, 316, @20 or B25mm.
= Yield strength: 500 N/mm2.
= Ultimate tensile strength: 575 N/mmz2.

4. Production

The production process for the elements described before is as follows:

e Following the standards defined in EN 1090-1 and EN 1090-2.
e Rebars are mechanically cut.
¢ Plates are mechanically cut and bended.

o MAG welding by robot or manually.
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4.1. Surface finishing

The Column Shoes are delivered as standard, in black without any treatment.

There is the option of making a hot-dip galvanized finishing according to the customer’s
needs. CONSULT WITH TECHNICAL DEPARTMENT.

4.2. Tolerances

e Length: £10 mm.

e Diameter of the hole in the base plate: £2 mm.
e Position of the hole in the base plate: £2 mm.
e Position of the rebars: £2 mm.

¢ Dimensions of the plates: 0-3 mm.

4.3. Quality control

Quality control in production is governed by the standard defined in the available CE
marking (Nr. 0370-CPR-1685).
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5. Capacities

ANCHOR DESIGN BASES
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o According to EN 1992-1-1:2004 (EC2)
o According to EN 1993-1-1:2005 (EC3)
o According to EN 1993-1-8:2005 (EC3)

o According to Cédigo Estructural

o According to TR068:2020-03: Design of structural connections with column shoes
o According to ETA-25/0259: ETA NOXI Certificate

NOXI Column Shoes capacities by analogy with TN Anchor Bolt .

NOXI20 NOXI24 NOXI30 NOXI36 \[0) (k1]
Associated Anchor Bolt | TN20 (Cand L) | TN24 (Cand L) | TN30 (CandL)| TN36 (CandLl) TN39 (C and L)
Rebars ‘g;g: Column |, 714 / 308 mm2(2016 / 401 mm2|2020 /628 mm?2| 2025/982 mm? | 20525/ 982 mm?
Axial load Nra/ Nmra (1) 96,23 kN 138,56 kN 220,36 kN 321,03 kN 383,52 kN
Shear load Vg4 (2) 31,26 kN 45,04 kN 71,58 kN 104,12 kN 124,54 kN
Shear load VmRrd (3) 6,90 kN 10,80 kN 19,21 kN 30,91 kN 36,87 kN
Equivalence (4) @16 /201 mm? | @20/ 314 mm? | @25/ 491 mm? | @25+@316 / 691mm? 032804 mm?
225+220 | 805 mm?
Wrench 30 mm 36 mm 46 mm 55 mm 60 mm
Joint thickness 50 mm 50 mm 50 mm 60 mm 60 mm

Table 5.1 Capacities of Column Shoes and Anchor Bolts

1) Maximum capacity of the threaded zone in compression and traction according to EN1993-1-8:2005.

2) Maximum shear capacity in the threaded zone for joint condition with grout mortar applied, according to
EN1993-1-8:2005,;3.6.1 Tb 3.4)

3) Maximum shear capacity in the threaded zone for installation without grout mortar , according to EN

1992-4:2018 Clause 7.2.2.3.2 (with mechanical arm). Shear values referred to standard joint thickness
(based on typical use of NOXI Column Shoes, e.g. for TN30 + NOXI; 50 mm joint)

4) Direct relation of capacities between threaded anchors and B500 rebar. Predimensioned.
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The capacities of the Column Shoes have been adjusted to those defined by the
capacities of the TN Anchor Bolts associated with each model (either in its short or long
version). In fact, the Anchor Bolt is what truly defines the capacity of the connection, as
well as its verification (both in the initial phase during assembling and in the final phase

with a fully grouted joint).

The Anchor Bolt is defined as the weak part of the connection, as long as the

connection conditions with reinforcement and concrete column are met.

Regarding the Column Shoe, this element must be capable of transferring the column
loads (shear, moment, and axial forces) to the Anchor Bolts during the assembly phase
without mortar, and to both the bolts and the concrete once the GROUT has been

placed and has hardened.

The constraints related to the Column Shoe involve the “connection” of the element to
the concrete column and its reinforcement. Therefore, it is essential to ensure the
proper overlap of the Column Shoe bars with the main reinforcement of the column, to
provide the recommended additional reinforcement, and to achieve the most

homogeneous filling of the area possible (bar spacing, concrete cover, etc.).
Considerations for shear verification in the final phase:

In general terms, ONLY CONSIDER COMPRESSED TN ANCHOR BOLTS/NOXI
COLUMN SHOES FOR SHEAR CAPACITY, as defined in the following sketch.
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Figure 5.1 Shear force distribution on Column Shoe according to TR068

The design shear value for a Column Shoe located on the active side (V'ed) is

calculated as follows:

VEq = Total design shear load (design load).

M = Friction coefficient between the Column Shoe and the grout mortar (=0,20 according to
EN 1993-1-8 Section 6.2.2 (6), for a mortar joint made with sand and cement).

Neq = Total design axial compressive load.

n = Number of compressed Column Shoes resisting the shear load (see Figure 5.1).

The resistance capacity of the Column Shoes subjected to shear must satisfy the

following expression:

1
Vea = Vgq
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Load combinations:

Assembly situation (without filling the joint with mortar)

When the connection is checked in the assembly phase of the column, therefore
without filling the joint with the shrinkage less mortar, the following inequality must be
met:

N V.
md+ md<1

Nde Vde

Nmg = Design axial load (z) on bolt during the assembly phase.

Nmrd = Design axial resistance of the bolt during the assembly phase (Values from Table
5.1)

Vmda = Design shear load on bolt during assembly phase.

Vmrd = Design shear resistance of the bolt during assembly phase (Values from Table 5.1)
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6. Principles of use

6.1. Basic considerations

NOXI Column Shoes have been designed mainly for static loads, in the case of
dynamic loads, higher safety factors must be considered for this purpose and each

case must be analysed on a case-by-case.

In order to apply the maximum loads defined in the chart of capacities, the correct
conditions must be met in which the Column Shoe is well assembled with the column

reinforcement and correctly filled with concrete in the area of these.
6.2. Design principles

The connection has two phases, as already mentioned before, an initial preliminary
phase without mortar in the joint (assembly phase) and the final phase with the joint
filled with non-shrinkage mortar (GROUT type).

In a typical connection, it is understood that there are at least four Column Shoes, one
for each corner of the column, and on this connection, there are the usual actions such
as axial (either traction or compression), moment in both directions (deflected bending)

and the corresponding shears.

The axial load generates a state of direct compression or traction on the Column Shoes
(for example, if we have a compression Nd with 4 anchors, each anchor will support a
load of Nd/4).

The moment (in each direction) will generate an axial compression and traction in each
Column Shoe according to the distance of separation between anchors (either in the X
or Y direction), therefore, a moment Mx generates a state of compression and traction
in anchors N(m) = M/ex, where ex is the distance between anchors in the direction of

moment Mx.
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The shear is applied at a distance L, which according to the EN 1992-1-4 standard is
determined as the sum distance of GROUT thickness plus eccentricities defined as half
the thickness of the NOXI Column Shoe plate.

The resulting loads and their combinations generate a state of loads on the bolt that

must be checked as defined in the user manual for TNC and TNL Anchor Bolts.

In the final phase, it is assimilated to a reinforced concrete section with a defined
section (column section) and reinforcement (anchor bolts). The check to be carried out
is the same as for this section of concrete, which determines a direct equivalence

between the capacity of a column shoe and the defined reinforcement.

N

Nasseveer
M
| assemBLY

Column Column
Nrensne Nrensie
Precast concrete column.
Column Shoe Column Shoe Column Shoe Joint filled with GROUT-type mortar
Neompression
Neowmpresston
VASEEMBLV. *
==

==}

Compression
block

ASSEMBLY PHASE SITUATION FINAL PHASE SITUATION

Figure 6.1 Actions on the column in assembly and final phase

For the defined connection, it is important to take into account the following

considerations, which are of vital importance:

o Attach the lower nut and washer, as well as the upper washer and nut. It is im-
portant that they are positioned correctly since through these elements the forc-
es of the NOXI Column Shoe will be transferred to the TN Anchor Bolt, without
these basic elements, the connection could fail completely with what it repre-

sents.
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e GROUT type non-shrinkage filler mortar. The infill has several functions, both

structural and durability. The main function is to transfer the compressive

stresses that are generated due to the loads of the column. Without this filling

and with a significant retraction, it could not be considered a connection in the

final phase and would be partially temporary, so that the connection could fail or

present some anomaly (collapse or excessive displacement of the column, as

well as its collapse in extreme cases).

O

Based on the consideration defined by EC3 (EN1993-1-8 chapter 6.2.2.),
such mortar filler contributes a frictional state to partially support the
shear loads of the connection, together with the compressed Anchor
Bolts.

Self-locking function on the lower nut (this will always be the case) and
the upper nut (if the mortar covers the nut). It must be considered that
the connection will withstand bending moments in both directions and
therefore a situation of untightening may occur in the useful life of the
connection.

Durability-wise, this mortar serves the purpose of coating metallic
elements that cannot be exposed to the environment (and in some

cases, may be more prone to significant degradation due to corrosion).

6.3. Usage conditions for Column Shoes

The conditions of use reflected in this manual are valid for the five types of NOXI

Column Shoes described. In each case, specific details for each NOXI model will be

defined if necessary.

Based on the definition of the geometries and capacities of NOXI Column Shoes,

usage considerations are determined in conjunction with TN Anchor Bolts (see Anchor

Bolt user manual).
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43424 Sarral (Tarragona)

info@noxifer.com
www.noxifer.com
Tel: 977890510



global building solutions

In accordance with the requirements of the relevant standards (Cédigo Estructural
and/or EC-2), regarding the anchorage of Column Shoes in the precast concrete

column, the following must be defined:

o Concrete type (of the precast column).
e Bar position during pouring (good or poor adherence).

o Typically, the Column Shoe is in a horizontal position during its pouring,
so, depending on the filling stages, it can be considered a situation in
position II.

e Concrete cover according to the structural environment type.

o The concrete cover of the column stirup must be taken into
consideration, as for stirrup coatings exceeding 30 mm, the column shoe
must be displaced from its generic position (50 mm in models NOXI20,
NOXI24 and NOXI30; 60 mm for models NOXI36 and NOXI39).

e Disposition of transverse reinforcement in the overlap zone.

e Overlap length in the case that needs to be checked.

o Depending on the specific case considered and the defined conditions
for anchoring and overlap, the length of the bars in the Column Shoe
must be analysed.

o The following parameters have been considered for the NOXI elements
described in this manual to meet the overlap requirements:

= For each long Anchor Bolt, compliance or non-compliance is
determined for overlap cases and parameters according to the
article 49.5 of the Cddigo Estructural.

* The overlap requirements for the earthquake situation are

not considered in the following tables.
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Usage chart for NOXI20 Column Shoe.

Anchoring conditions in precast column.
Length of overlap zone with main column reinforcement (J16) = 610 mm.

C25/30 C30/37 C35/45 C40/50

¢ The table is determined under the following conditions:

o Simplified method according to Cédigo Estructural
o Coating factor: a2 = 0.794 (coating. stirrup 30 mm; bar @16).
o Non-welded transverse reinforcement factor: a3 = 0.882
= According to additional reinforcement in this manual.
o Welded transverse reinforcement factor: a4 = 0.7 (stirrups welded to the

main reinforcement bars of the column, not to the NOXI Column Shoes
bars).

o Valueab5 =1
o Product a2* a3* a5 = 0.7.

In case of non-compliance, a Column Shoe with longer rebar should be used
based on project conditions
(Consult with NOXIFER’s technical department).
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Usage chart for NOXI24 Column Shoe.

Anchoring conditions in precast column.
Length of overlap zone with main column reinforcement (J20) = 862 mm.

C25/30 C30/37 C35/45 C40/50

e The table is determined under the following conditions:

o Simplified method according to Cédigo Estructural

o Coating factor: a2 = 0.865 (coating. stirrup 30 mm; bar @20).

o Non-welded transverse reinforcement factor: a3 = 0.849

= According to additional reinforcement in this manual.

o Welded transverse reinforcement factor: a4 = 0.7 (stirrups welded to the
main reinforcement bars of the column, not to the NOXI Column Shoes
bars).

o Valuea5=1

o Product 02* a3* a5=0.7.

In case of non-compliance, a Column Shoe with longer rebar should be used
based on project conditions
(Consult with NOXIFER’s technical department).
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Usage chart for NOXI30 Column Shoe.

Anchoring conditions in precast column.
Length of overlap zone with main column reinforcement (J25) = 1015 mm.

%Overlapping bars in

tension with respect to C25/30 C30/37 C35/45 C40/50

the total steel section.

Percentage (%) 33 | 50 (>50| 33 | 50 |>50| 33 | 50 | >50 | 33 | 50 |=>50

Ls (Position ) | YES | YES |YES|YES | YES | YES | YES | YES | YES |YES|YES | YES

Ls (Position ) | YES YES YES | YES | YES |YES|YES | YES

e The table is determined under the following conditions:

o Simplified method according to Cédigo Estructural

o Coating factor: a2 = 0.922 (coating. stirrup 30 mm; bar @25).

o Non-welded transverse reinforcement factor: a3 = 0.892

= According to additional reinforcement in this manual.

o Welded transverse reinforcement factor: a4 = 0.7 (stirrups welded to the
main reinforcement bars of the column, not to the NOXI Column Shoes
bars).

o Value a5 =1

o Product a2* a3* a5 2 0.7.

In case of non-compliance, a Column Shoe with longer rebar should be used
based on project conditions
(Consult with NOXIFER’s technical department).
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Usage chart for NOXI36 Column Shoe.

Anchoring conditions in precast column.
Length of overlap zone with main column reinforcement (J25+216) = 1240 mm.

%Overlapping bars in

tension with respect to C25/30 C30/37 C35/45 C40/50

the total steel section.

Percentage (%) 33 | 50 (>50| 33 | 50 |>50| 33 | 50 | >50 | 33 | 50 |=>50

Ls (Position ) | YES | YES |YES|YES | YES | YES | YES | YES | YES |YES|YES | YES

Ls (Position ) | YES YES | YES | YES| YES | YES | YES |YES | YES | YES

¢ The table is determined under the following conditions:

o Simplified method according to Cédigo Estructural

o Coating factor: a2 = 0.989 (coating. stirrup 30 mm; bar @25).

o Non-welded transverse reinforcement factor: a3 = 0.897

= According to additional reinforcement in this manual.

o Welded transverse reinforcement factor: a4 = 0.7 (stirrups welded to the
main reinforcement bars of the column, not to the NOXI Column Shoes
bars).

Value a5 =1
Product a2* a3* a5 = 0.7.

In case of non-compliance, a Column Shoe with longer rebar should be used
based on project conditions
(Consult with NOXIFER’s technical department).
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Usage chart for NOXI39 Column Shoe.

Anchoring conditions in precast column.
Length of overlap zone with main column reinforcement
(932 or &25+20) = 1410 mm.

C25/30 C30/37 C35/45 C40/50

¢ The table is determined under the following conditions:

o Simplified method according to Cédigo Estructural
o Coating factor: a2 = 0.972 (coating. stirrup 30 mm; bar @25).
o Non-welded transverse reinforcement factor: a3 = 0.859
= According to additional reinforcement in this manual.
o Welded transverse reinforcement factor: a4 = 0.7 (stirrups welded to the

main reinforcement bars of the column, not to the NOXI Column Shoes
bars).

o Valuea5=1
o Product a2* a3* a5 = 0.7.

In case of non-compliance, a Column Shoe with longer rebar should be used
based on project conditions
(Consult with NOXIFER’s technical department).
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6.4. Additional reinforcement

In the case of the NOXI Column Shoe, certain additional reinforcement is required. Part
of this reinforcement is recommended by the Cddigo Estructural and, by analogy, by
EN 1992-1-1 (EC-2), and another part is due to the eccentricity defined between the
axis of the hole in the lower plate (where the Anchor Bolt is placed) and the center of

gravity of the bars welded to the vertical plates of the element (Column Shoe).

This reinforcement has the functions of improving the anchoring in the overlap area

between the main bar of the column reinforcement and the NOXI Column Shoe rebars.

The additional reinforcement in the overlap zone between the column’s main
reinforcement and the rebars of the Column Shoe is defined in the sketches on the
following pages, according to the type of Column Shoe and combinations. This
reinforcement is considered in the a factors defined in the previous tables regarding

anchorage and overlap lengths for NOXI Column Shoe types. It is important to follow

the definitions shown in the corresponding sketches of this document.

This manual defines basic combinations for each typology, although more
combinations may exist, including hybrid configurations combining different types of
NOXI Column Shoes—for example, a column with 4 NOXI30 Column Shoes and 4
NOXI24 Column Shoes. In such cases, which are not described in this document,
PLEASE CONTACT THE NOXIFER TECHNICAL DEPARTMENT.
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Starting from a minimum_reinforcement in _the overlap area according to

standards.

According to EC-2 Article 8.7.4, a cross-sectional reinforcement in the overlap zone

(Ast) is defined for this use and the following is defined:

Overlap length

b b
.i_‘ ’_i.
= AT
&{: L LENEEL A (A
[ A |
Ast/2 Ast/2

Figure 6.2 Overlap length and dimensions for the transverse reinforcement

Value of a £ 150 mm.
Value of b = Overlap length / 3
Principal bar of the column reinforcement @16; Ast= 201 mm2 (498) (Ast/2 = 208)
Value of b = 610/3 = 204 mm.
Principal bar of the column reinforcement @20: Ast= 314 mm2 (8J8) (Ast/2 = 408)
Value of b = 862/3 = 287 mm.
Principal bar of the column reinforcement @25: Ast= 491 mm2 (1008) (Ast/2 = 5J8)
Value of b = 1015/3 = 338 mm.
Principal bar of the column reinforcement (25+216): Ast= 692 mm2 (9910) (Ast/2 = 5@10)
Value of b = 1240/3 = 415 mm.
Principal bar of the column reinforcement @32 (J25+20): Ast= 804 mm2 (10010) (Ast/2 =
5@10)
Value of b = 1410/3 = 470 mm.

In the case of the bar of 32 and group of bars of ©20+25, it is recommended to solve it
with stirrups of diameter 10, and it can be studied with stirrups of diameter 8.

For the definition of the additional reinforcement for the column shoe, a general sketch

has been made that defines its position:
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Additional reinforcement for columns with 4 NOXI20

1 stirrup @8
[=]
=
1 stirrup @8 3
=
g -
= E
E 1 stirrup @8 2
E o
= [=] =]
3 g |8 }
= 1 stirrup @8 g
(=] =11
3 =4 E
—
g 1 stirrup @8 S| g
5 g £
[ ] —
1 stirru = < 8
p @8 = =
1 stirrup @8 3 é
_ e 3
2 stirups @8 *©
k=
o |E
W 9
= Y
_
Variable
4 U-Stirrup @6 :
Distance from the first group of stirrups to the base of the column 4 U-Stimup 96
The reinforcement bars of the column should be about 10,5 cm from the base of the column
50
@16 ! Reinforcing bar of the column: @16

Column Shoe: NOXI20

-

) Dimensions in [mm]
Stirrup cover

If the stirrup cover exceeds 30mm,

the Column Shoe must be shifted inward
to allow for placement.

Shifting the Column Shoe also means

A column
A column -100

-

@16 WY ?16 : .
4 U-StiTup 26 that the bolt must be adjusted to the new position.
B column -100
B column
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Additional reinforcement for columns with 6 NOXI20

6 U-Stirrup @6

Distance from the first group of stirrups to the base of the column

The reinforcement bars of the column should be about 10,5 cm from the base of the column

@16

Reinforcing bar of the column: @16
Column Shoe: NOXI20

Dimensions in [mm]

Stirrup cover

A column
[A column -1(](_}_|

@16

6 U-Stirrup @6

B column -100

B column
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If the stirrup cover exceeds 30mm,

the Column Shoe must be shifted inward
to allow for placement.

Shifting the Column Shoe also means

1+1 stirrup @8
]
-l
1+1 stirrup @8 -
)
g :
-l
E 1+1 stirrup @8 3
S ] N
2 2 =}
z - >
= g 1+1 stirrup @8 =]
© 3 o 2
g 1+1stmup@8 e g
%: ~
5]
g 3 2
1+1 stirrup @8 'g
i+1stmupos B =
2 ?
2+2 stimups @8 'S
o <
-
g
Variable
6 U-Stirrup @6

that the bolt must be adjusted to the new position.
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Additional reinforcement for columns with 8 NOXI20

1+1+1 stirrup @8

100

1+1+1 stirrup @8

100

1+1+1 stirrup @8

100

1+1+1 stimup @8

610

Overlap length: 610 mm

100

1+1+1 stirrup @8

100

500

1+1+1 stirup @8
1+1+1 stirrup @8

60 | 50

2+42+2 stirrups @8

765
Area of additional reinforcement NOXI20 Column Shoe

155

105

Variable

8 U-Stirrup @6 8 U-Stirrup 06
Distance from the first group of stirrups to the base of the column

The reinforcement bars of the column should be about 10,5 cm from the base of the column

50
-— Reinforcing bar of the column: @16

016 816 @16 Column Shoe: NOXI20

=]
un

| Dimensions in [mm]

Stirrup cover

If the stirrup cover exceeds 30mm,
the Column Shoe must be shifted inward
to allow for placement.

Shifting the Column Shoe also means
that the bolt must be adjusted to the new position.

A column
A colummn -100

@16
8 U-Stirrup @6
B column -100

B column

Ctra. de Sarral a Barbera Parc. 21 25
43424 Sarral (Tarragona)

info@noxifer.com

www.noxifer.com

Tel: 977890510



noxifer

global building solutions

Sistemas y conexiones

para el prefabricado de hormigon

Additional reinforcement for columns with 4 NOXI24

220 @20
1 stimup @8
g
1 stirrup @8
g
1 stirrup @8
: JIE
g 1 stirrup @8 E
: = 3
k- =] =
] g 1 stirrup @8 =
= o
& Z =
T = £
& 1 stirrup @8 g &2
]
L 1=
g 2
1 stirrup @8 g
8 5
-l -
1 stirrup @8 :%
L1 1simup@s 3 ‘g
2 stirrups @8 2 <
P
w3 -
™
~—
4 U-Stirrup 26

The reinforcement bars of the column should be about 13,5 cm from the base of the column
50

500

Distance from the first group of stirrups to the base of the column

Stirrup cover

A column
A column -100

: 5
@20 4 U-Stirrup @6

B column -100

B column

@20
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If the stirrup cover exceeds 30mm,

i— Dimensions in [mm]

the Column Shoe must be shifted inward

to allow for placement.

Shifting the Column Shoe also means

Variable

4 U-Stirrup @6

Reinforcing bar of the column: @20
Column Shoe: NOXI24

that the bolt must be adjusted to the new position.
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Additional reinforcement for columns with 6 NOXI24

862
Overlap length: 862 mm

135

1+1 stinup @8
2
-
1+1 stirrup B8
2
i
1+1 stirrup @8 é
2
141 stimup @8 S
=] o+
= g
1+1 stirrup @8 5
=
- I —
141 stirrup @8 g
- £
= £
- £
1+1 stirrup @38 -g
=
= |8
1+1 stirup @8 5 §
141 stirup @8 ] g
2 =
2+2 stirmups @8
2

& U-stirrup @6 /
Distance from the first group of stirrups to the base of the column

The reinforcement bars of the column should be about 13,5 cm from the base of the column

220

50
Column Shoe: NOXI24

A column
A column -100

Lok

Dimensions in [mm]

Stirrup cover

@20

@20
& U-Stirrup @6
B column -100

If the stirrup cover exceeds 30mm,

the Column Shoe must be shifted inward
to allow for placement.

Shifting the Column Shoe also means

B column
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Variable

6 U-Stinmup @6

Reinforcing bar of the column: @20

@20 that the bolt must be adjusted to the new position.
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Additional reinforcement for columns with 8 NOXI24

@z @20 @20
1
1+1+1 stirrup @8
E
1+1+1 stirup 28
=
=1
1+1+1 stirup @8 ®
: g |2
£ 1+1+1 stirrup 88 E
g ol |8
% El i+1+1 stirup 98 = g
+1+
§ = g
B g E
g 1+1+1 stirrup @8 g E [
8|t
1+1+1 shimup B8 E
g &
1+1+1 stirrup @8 =
. 2 5 g
1+1+1 stirup @8 Ly g
1 2+2+2 stimups 08 2
‘ 8
i 1
|
Variable
8 U-Strrup @6 i
Distance from the first group of stirrups to the base of the column 8 U-Stirrup 06
The reinforcement bars of the column should be about 13,5 cm from the base of the columin
= s Reinforcing bar of the column: @20
820 o0 820 Column Shoe: NOXI24
=
y
— Q — Dimensions in [mm]
I Stirmup cover
il 2 If the stirrup cover exceeds 30mm,
E| i the Column Shoe must be shifted inward
E| E = - P20 tp allow for placement.
<( 3 Shifting the Column Shoe also means
= / that the bolt must be adjusted to the new position.
6 M S
@20 @20 220
nar
B B column -100 _
B column !
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Additional reinforcement for columns with 4 NOXI30

1 stinup @8
1 stirrup &8
1 stimup &8
1 shimup 88
| | | |2
E 1 stirrup @8 g
& I I . =
wn | ™ 1
3|z 1 stirrup @8 g
5 I I g =
(=18 .
B 1 stirrup B8 " g
1 ti :
mup &8 ] —
1 stirrup @8 - %
1 stirrup @8 g
i | 1simupos B S
I I 2 stirmups @8
8
2
A Variable
| qUsStnup@s

Distance from the first group of stirrups to the base of the column
The reinforcement bars of the column should be about 16,0 cm from the base of the column
50

Reinforcing bar of the column: @25
Column Shoe: NOXI30

| Dimensions in [mm]

Shirrup cover
ES———
If the stirrup cover exceeds 30mm,
the Column Shoe must be shifted inward
to allow for placement.
Shifting the Column Shoe also means
that the bolt must be adjusted to the new position.

A colurmn
&8 A colurmn -100 ]

B column
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Additional reinforcement for columns with 6 NOXI30

1 1+1 stirmup B8
=
1+1 stimup @8
=
=
1+1 stirrup @8
=
1+1 skirmup @8
2
g &
E 1+1 stirup &8 E
2
n =
—: i 1+1 stirrup B8
2|5
H 8 2
= 1l g B8 g
'E mp 7]
L
1+1 stirrup @8 ] )
= )
l I 5| |3
1+1 stirmup 88 §
| | s| |s
=
1+1 stirup @8 E s
A 1 i+istimp@s & n
L I I 2+2 stirrups 28 a
J u
”m
= ~
]
i Variable =
= | eu-stmup@e

N
& U-Shrmup @6
Distance from the first group of stirrups to the base of the column

The reinforcement bars of the column should be about 16,0 cm from the base of the column

Reinforcing bar of the column: @25
Column Shoe: NOXI30

Dimensions in [mm]

Stirrup cover

If the stirrup cover exceeds 30mm,

the Column Shoe must be shifted inward

to allow for placement.

Shifting the Column Shoe also means

that the bolt must be adjusted to the new position.

A column
A columin -100

i

A S
EU-&lm.pﬁ
B column -100

B25 @25 @25

B column
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Additional reinforcement for columns with 8 NOXI30

1+1+1 stirrup @8

1015

Owerlap length: 1015 mm

g
1+1+1 stimup &8

g
1+1+1 stirrup @8

g
1+1+1 stimup &8

g :
1+1+1 stirmup B8 5

g o
1+1+1 stirup @B g

s| |2
1+1+1 strrup 88 -

=

= o

1#1+1 stimup @8 sy
[

g
1+1+1 stirnup @8

8 B
1+1+1 stirup @8 E
1+1+1 stimup 28 B | §

160

2+2+2 stimups B8

The reinforcement bars of the column should be about 16,0 cm from the base of the column

@325

225

& cobumn
A cobumn - 100

W

B U-5w
B column -100

B column
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#
™~
L
Variable
8 U-5trrup ©6
Distance from the first group of stirrups to the base of the column
L — Reinforcng bar of the column: @25
s Column Shoe: NOXI30
B o Dimensions in [mm]
Stimup cover
If the stirrup cover exceeds 30mm,
the Column Shoe must be shifted inward
o5 to allow for placement.

Shifting the Column Shoe also means
that the bolt must be adjusted to the new position.
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Additional reinforcement for columns with 4 NOXI36

1 stirmup @10
1 stimrup @10
1 stirnup @10
1 stimup @10
1 stimup @10
]
E I I 1 stinup B30 %
q =
g % 1 stirrup @10 ﬁ
I I g g T
% 1 stirrup @10
& o
gl €
1 stirup @10 = .E
1 stirrup @10 g
1 stimup @10 E
il m imimpplo & = g
] [ | 1stmp @10 B
[ | | 1stirup @10 3
_\ I l 2 stirrups @10 F
N wy
. £
K
L |
Variable
4 U-Squf;up @8 4 -Stirrup @8
Distance from the first group of stimups to the base of the column
The reinforcement bars of the columin should be about 17,75 am from the base of the column
[ Reinforcing bar of the column: @25+@16

Pi6+@25 B16+@25 Column Shoe: NOXI36

- Dimensions in [mm]

Stirrup cover

If the stirrup cover exceeds 30mm,

the Column Shoe must be shifted inward

to allow for placement.

Shifting the Column Shoe also means

that the bolt must be adjusted to the new position.

A oodumin
- A ooburnn - 100 |

[T ] ] @16+@25

B columin -100

B column
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Additional reinforcement for columns with 6 NOXI36

1+1 stimup @10
1+1 stimup @10
1+1 stirup @10
1+1 stimup @10
I - 1+1 stimup @10
E 1+1 stirup @10
g
8 g 2
2| 1+1 siimup @10
& % 3
g =
.g 1+1 stirrup 810
L
=} I ’@
1+1 stirup @10 -
I 1+1 stimup @10 E
1+1 stimup @10 E
[ | 1+lsimp@in B g
[ | 1#1simp @0 B
Bl 1#1gimp@ B
A I I 242 stirrups B10 R
T “
P
" &
R
Variable
& U-Stinup @8

W

irrup @8

Distance from the first group of stirrups to the base of the column
The reinforcement bars of the column should be about 17,75 cm from the base of the columin

Reinforcing bar of the column: @25+@16
Column Shoe: NOXI36

Dimensions in [mm]

-

Stimup cover

If the stimup cover exceeds 30mm,

the Column Shoe must be shifted inward

to allow for placement.

shifting the Column Shos also means

that the bolt must be adjusted to the new position.

& cohamn
A cobamin -100

BI6+ER5 Ble+@25
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Additional reinforcement for columns with 8 NOXI36

DI6+AI5 BLle+E25
B16+225

1+1+1 ghirrup 210

1+1+1 sirup @10

=

14141 210

=

=]
1+1+1 stirrup @10

100

1+1+1 stirrup @10

100

1+1+1 stimup 910

1+1+1 stirup B10

1240

Crearlap length: 1240 mm
]

10

1+1+1 stirrup @10

=
1+1+1 stirup 210

100

1+1+1 sfirup @10

100

1+1+1 stirrup @10
14131 gtirup 810
1+1+1 stirrup @10
1+1+1 stirrup 10

o0
14875
Area of addtional rendorcement NOXD36 Column Shoe

7 |50 |50]50

24242 g 210

2675

17,5

Varlabie
2 U-Stimup 28

Digtance From Ehe frst group of Slrups to the bage of the colimn

The reinforcement bars of the column should be about 17,75 cm from the base of the colemn
b Reinforcing bar of the colummn: @25+@16
Column Shos: NOXI36

Dimensions in [mm]

StirTup Cover

If the stimup cover exceeds 30mm,

#e - the Column Shoe must be shifted inward

to allow for placement.

P16+@25 et s @16+025  Shifting the Column Shoe also means

that the bolk must be adjusted to the new position.

& mhurmn
A eoluinn -100

P1E+D25
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Additional reinforcement for columns with 4 NOXI39

1 shirrup @10
=
1 stirup @10
1 stirmup @10
1 stirmup @10
I I 1 stirrup @10
=
E 1 shirrup 910 é
o | I s %
| 1 stirup B10 g
S g- & &
=
1 stirrup ©10 5 _
£ —
8 sl |§
1 stirrup @10 = E
o
| I s | &
1 stirrup @10 g
- i
l I . ¥
1 stirrup 10 =
l I g £
1 stirrup 10 2
[ | | Lsrup @l @
[ | | 1stmup@lo A
[ | [ | 1stirup@ao @
1 | R
L 2 stirrups @10 | -
B
™~
B
Wariahle
4 U-Stirmup 08

4 U-Strmup 08
Distance from the first group of stirrups to the base of the column

The reinforcement bars of the cobumn should be about 18,0 om from the base of the column

Reinforcing bar of the column: @25+@20

pan+0zs Column Shoe: NOXI32

= Dimensions in [mm]

SHirrup cover

If the stimup cover exceeds 30mm,

the Column Shoe must be shifted inward

to allow for placement.

Shifting the Column Shoe also means

that the bolt must be adjusted to the new position.

M columa

D20+025 ' | B20+@25

B column - 100

B oolumn
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Additional reinforcement for columns with 6 NOXI39

COwertap bengeh: 1410 mm

The reinfarcement bars of the column should be about 18,0 om fram the base of the column

1+1 shirrup B0
g
1+1 gtirrup 10
I E
1+1 stirrup 10
b=
[ g
1+1 stimup 210
i 5
1+1 stirrup @10 I
i 5
1+1 slirrup @10 "
1+1 stirup @10 g
I o &
= @
1+1 stirrup 010 g
g
g o
1+1 stirrup B10 g
5
I E A 5
121 st 010 £
=
I s |
1+1 stirrup @10 ﬁ
1+1 stirrup B10 ¥
(=3
I g
141 gtirrup @10 &
1 ielgtimp@n B B
[ | i+lgmppw R
| ielgimp@n B
l o
H+2aimpmen "™
R
™~
Variable
& U-Stirrup 98

Distange Fram the first group of stirmups 1o the base of the column

Reinforcing bar of the column: @25+320
Column Shoe: NOKI39

A, column
Bcolurmn -100

|

220+@35

Dimensions in [mm]

-

Stirrup cover

B calumn
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If the stimup cover exceeds 30mm,

the Column Shoe must be shifted imarard

to allow for placement,

Shifting the Columin Shoe alse means

that the bolt must be adjusted to the new position.
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Additional reinforcement for columns with 8 NOXI39

B20HAZS B20+Es Ar0ps
1+1+1 stirup @10
g
14+1+41 stirmp @10
g
i+lelsghmup @0 ]
g
1+141 stimep S10
g
14141 stmp 10
8
121+1 stirup B10 E
2 -
£ 1+i+1 simp 210 ]
E gl g
a & 14141 stirneg @10 g
£ g 2 E
1+1+1 stierup @10 ¥
i Bt
14131 stimen $10
g g
1+1+1 st !Emb L
g
1+141 stirup @10 k-
1+1+1 sirup B0
isl+istmp @i & g
1:1H srup Bl R
1+l4lsmup 0 @
R 24242 simps @ T
] g
s
R Variable
e 8 U-Stimep @0

Distance from the: first group of stimups to the bage of the column

The reivforcement bars of the column should be about 180 cm from the base of the column
E0

Reinfarcing bar of the column: B25+@20
Column Shoe: NOXI39

& ool
A colun -100
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Dimensions in [mm]

If the stirrup cover exceeds 30mm,

the Column Shoe must be shifted imward

to allow for placement.

Shifting the Column Shoe also means

that the bolt must be adjusted to the new position.
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7. Durability

Column Shoes are elements embedded in concrete.

The rebars of the Column Shoe are B500SD type, to guarantee their adhesion between

both materials, as defined by the Cddigo Estructural and EC-2 standard.

The environment defined for the structure (either in its entirety or in zones) must be
assimilated for the bolted connection with the elements described, therefore, its design

must be considered to meet the requirements of each case.

One of the considerations for this purpose is the CONCRETE COVER of the main

reinforcement of the column, depending on the requirements of the environment

(and also fire), the position of the Column Shoe must be modified in order to have
space available to place the Column Shoe itself, this defines a greater capacity of
durability because it always has a greater cover than the reinforcement of the Column
Shoe.

IF A GREATER CONCRETE COVER THAN 30 mm IS REQUIRED, THE COLUMN
SHOE MUST BE MOVED INWARDS (as well as the corresponding TN Anchor
Bolt).

The minimum concrete cover according to exposure class is defined in Article 44 of the
Codigo Estructural and also in accordance with EN 1992-1-1 (EC-2), Chapter 4.

Additionally, the requirements for metallic elements are determined based on the

corrosion level, as specified in Article 80 of the Cddigo Estructural.
The point to consider for durability is the base plate of the Column Shoe.

Under normal conditions, the coating of the base plate is a function of the GROUT type
filler mortar coating that is made on the joint itself. If the mortar has the characteristics
of GROUT and such a cover is defined, it can be equated to the coating conditions of
the column reinforcement. It can also be considered to apply a protection such as
HOTDIP GALVANIZED in the area of the column shoe plates to improve its durability
(depending on the project).
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One of the important aspects is to design, as far as possible, that the joint is
inserted into the own or adjacent structure (such as pavement to be placed later,
compression layer of forged in situ or prefabricated, etc.), in this way the base

plate is protected against the environment and fire resistance.

Ctra. de Sarral a Barbera Parc. 21 39
43424 Sarral (Tarragona)

info@noxifer.com

www.noxifer.com

Tel: 977890510



- ~

. . ~NC ~ANE Nnec

global building solutions

8. Fire resistance

Based on the equivalent mechanical cover requirements and the tables in Annex 20 of

the Cadigo Estructural, the fire resistance of the connection can be estimated.

In any case, the position of the connection and its exposure must be defined in order to

determine a higher degree of coverage required to achieve the necessary resistance.

It is estimated that, without any protection, the fire resistance of the connection is
approximately 60 minutes. For greater resistance, the Column Shoe must be covered,

typically using GROUT.

In ETA certificate 25/0259 for NOXI Column Shoe, Annex C1 includes the following
table:

Basic Works Requirement 2: Safety in case of fire
Table C2: Resistance to fire-steel temperature as a function of the duration of fire exposure - Teft) [°C]

Ti NOXI20 NOXI24 NOXI30 NOXI38 NOXI39
ime - . - . .

t; (min) Minimum column Minimum column Minimum column Minimum column Minimum column
! size 300x300 size 300x300 size 300%300 size 400x400 size 400x400

Steel temperature as a function of the duration of fire exposure - Terti) [°C]

15 121 109 121 87 109
30 217 194 212 151 186
45 328 287 327 229 269
60 430 380 419 294 342
90 583 528 570 399 462
120 684 633 681 488 556
160 826 778 | 832 | 625 | 697

In this table, based on the corresponding tests, the steel temperature is determined for
the connection with the defined minimum section and with the standard position of the
Column Shoe (corner position). If the steel temperature is less than or equal to 400°C,

the steel—and therefore the connection—does not suffer any loss of capacity.

For further information, PLEASE CONTACT THE NOXIFER TECHNICAL
DEPARTMENT.
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9. NOXI Column Shoe placement

For the placement of the Column Shoes, the following preliminary steps must be

considered:

e Check that the type of Column Shoe is the correct according to the plans of the

project management.

o Column Shoe model.
o Correspondence with TN bolt to be arranged (NOXI30=TN30)

o \Verify the type of Column Shoe selected that can be placed on the precast con-
crete column to be produced (column dimensions = possibility to place X Col-
umn Shoes, stirrup cover = potential displacement of the Column Shoe, and

bolt for geometric availability.)

o ltis important to ensure that the selection of the Column Shoe has been
done correctly as defined in this document (equivalence with column

reinforcement = capacity, position in the section, etc.)
e Using a placement template:

o Determine a fixed position for all Column Shoes arranged in a section
(e.g., using a template = final mould tape for a 50x50 column, with more
than four anchor points, etc.).

o Reference the position of the group of Column Shoes with respect to the
column axes so that the subsequent assembly of the column is carried
out in the correct position according to construction plans.

o Prevent the movement of these Column Shoes during the prefabricated
column casting phase, so they must be securely fixed to the mould

template (using installation boxes as described in the following sketch).
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Figure 9.1 Installation boxes for securing to mould template (central and corner)

The boxes also serve the purpose of leaving an area without concrete for the
subsequent assembly of the column on-site.

The attachment bolts for the installation boxes are M16, therefore, the hole in the

mould template should be 17 mm.
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9.1. Considerations

9.1.1. Geometric measurements of installation

A column sup.

Column

Joint filling (opc.)

Column Shoe /
/ Rec. GROUT

Figure 9.2 Dimensions to be respected during installation

NOXI20 Column Shoe; Axis = 50 mm; Gru = 50 mm; H Grout = 160 mm.
NOXI24 Column Shoe; Axis = 50 mm; Gru = 50 mm; H Grout = 175 mm.
NOXI30 Column Shoe; Axis = 50 mm; Gru = 50 mm; H Grout = 206 mm.
NOXI36 Column Shoe; Axis = 60 mm; Gru = 60 mm; H Grout = 250 mm.
NOXI39 Column Shoe; Axis = 60 mm; Gru = 60 mm; H Grout = 250 mm.

The GROUT cover can be variable, as it is considered as protection or durability of the
lower area of the column shoe, it is defined that a minimum value can be 25/30 mm of
lateral thickness. This value can be increased as necessary or by the geometry

available on site of the formwork boxes.
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If the recommended GROUT value is 25/30 mm, the use of an inner filling tube, as
shown in the sketch, may be advisable. This is an optional solution but may be

necessary in certain cases.

One aspect to mention is that it is assumed by default that the filling mortar type
GROUT has a capacity equal to or greater than the type of concrete used in the
prefabricated pillar (if the pillar is C40/50, fck GROUT = 40 MPa). Otherwise, the

section must be verified with the value of the concrete of lower capacity.

The defined values for Sep. 1 and Sep. 2 determine the separation of any face of the
column from the edge or end of the element containing the TN bolts. It is specified that
based on geometry, the value of Sep. 1 and/or Sep. 2 should not be less than 150/200

mm for several reasons:

e Distance from the bolt to the concrete edge of the lower element (which could
be a shoe, foundation, in-situ wall, precast column, in-situ pilaster, etc.). This
distance is conditioned in short TNC Anchors by the concrete cone and by cov-

erings in long TNL anchors).

o In the case of column-column connection (according to Figure 9.2), it is
necessary to shift the anchors and Column Shoes to avoid interference
with reinforcement due to minimum coatings. This situation occurs when
one face is aligned with the lower cement face (value of A = value of B).

The "Axis" value is greater than the one defined on the previous page.

e Type of concrete for the lower element. If it is standard foundation concrete
(such as C25/30), the lower element must have a larger section than the pre-
cast column to assimilate the same capacity of the compression block generat-

ed in the connection.

o Comparable to a concentrated load on solid concrete blocks as defined
in the Cdédigo Estructural, applied over an area homothetic to the section

of the precast column.
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9.1.2. Installation tolerances
a) Tolerances are very tight, especially in the bolts plane. Tolerance is determined
by the difference between the hole in the Column Shoe or the plate hole of the
metal column and the diameter of the Anchor Bolt. For example, if the hole is 40
mm, for the TN30 Bolt (short or long) with a metric diameter of 30 mm, the tol-
erance is £ 5 mm.

i NOXI20 Column Shoe; @ hole = 31 mm. TN20 Anchor Bolt = 20 mm
Tolerance: £ 5,5mm.
ii. NOXI24 Column Shoe; @ hole = 35 mm. TN24 Anchor Bolt = 24 mm
Tolerance: £ 5,5 mm.
iii.  NOXI30 Column Shoe; @ hole = 40 mm. TN30 Anchor Bolt = 30 mm
Tolerance: £ 5 mm.
iv. NOXI36 Column Shoe; @ hole = 55 mm. TN36 Anchor Bolt = 36 mm
Tolerance: £ 9,5 mm.
V. NOXI39 Column Shoe; @ hole = 55 mm. TN39 Anchor Bolt = 39 mm
Tolerance: £ 8 mm.

b) Height tolerance depends on the dimension at which the bolt protrudes from the

concrete level of the lower element. Based on the standard values for the use of

TN Anchors:
i TN20 = 115 mm.
ii. TN24 = 130 mm.
iii. TN30 = 150 mm.

iv. TN36 =170 mm
V. TN39 = 180 mm.

Based on these values, a potential height tolerance for the connection is determined,
not so much for the Column Shoe, which will always follow the final level of the Column
Shoe (mould template), but assembly may require adjustment. It is better to have the
bolt slightly higher than lower, as there is more margin inside the column box than at

the bottom joint.

The corresponding sketches of the placement tolerances with NOXIFER Anchor Bolts
(TN), as described in section 5 of this manual, are attached. Assembly tolerances are

defined for all models of NOXI column shoes.
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9.1.3. Wrench for tightening the bolts inside the NOXI Column Shoe:

Based on the available space inside the Column Shoe box, where the TN Anchor Bolt

will be placed through the hole in the base plate, it_is recommended that the

tightening wrench be of the BOX-END WRENCH or in cases where the column is
close to existing structures, a STRIKING BOX-END WRENCH is recommended.

Remember that no specific torque is required.

[lave de estrella de golpe llave estrella de traccion
une 16550 = din 7444 une 16502 * iso 691 * din 475
durezas:de 24 mm a 46 mm. 34 -+ 40 hrc durezas: de 24 mm a 32 mm. 43 < 45 hrc
de 50 mm a 120 mm. 20 + 36 hrc de 36 mm a 105 mm. 39 + 42 hrc
de 1.3/16" a 1.13/16" . 34 + 40 hrc

de 2" mm a 2.3/8" mm. 30 = 36 hrc 4 L ; pra—
recubrimiento: cromado ﬂ.! ;’

O

=1

1

Figure 9.3 Box-end wrench

For NOXI20 Column Shoe = TN20 Bolt—30 wrench.
For NOXI24 Column Shoe = TN24 Bolt—36 wrench.
For NOXI30 Column Shoe = TN30 Bolt—46 wrench.
For NOXI36 Column Shoe = TN36 Bolt—55 wrench.
For NOXI39 Column Shoe = TN39 Bolt—60 wrench.

At the bottom of the Column Shoe, the wrench of the same type but open must be

used to access the nut.

llave fija de golpe
une 16571 * iso 601 * din 133

durezas: de 30 mm a 46 mm. 34 = 40 hrc
de 50 mm a 85 mm. 30 = 36 hrc

- \I T —————
I b

Figure 9.4 Open-end wrench
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