Simpson Strong-Tie® Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry m

Titen HD® Heavy-Duty Screw Anchor

A high-strength screw anchor for use in cracked and uncracked concrete, as well as uncracked masonry. The Titen HD
offers low installation torque and outstanding performance. The Titen HD screw anchor is designed for a wide variety of
applications such as sill plates, ledgers, post bases, seating, and other holdown applications. The screw anchor is easy
to remove when used in temporary applications such as bracing and formwork, or when a fixture needs to be relocated.

Features

* Tested in accordance with ACI 355.2, AC193 and AC106

* Qualified for static, wind and seismic loading conditions

* Thread design undercuts to efficiently transfer the load to the base material

e Standard fractional sizes Cracked
* Specialized heat-treating process creates tip hardness for better cutting %w

without compromising the ductility
No special drill bit required — designed to install using standard-sized
ANSI tolerance drill bits
* Hex-washer head requires no separate washer, unless required by code,
and provides a clean installed appearance
* Removable — ideal for temporary anchoring (e.g. formwork, bracing)
or applications where fixtures may need to be moved
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* Use in dry interior environments only

Codes: ICC-ES ESR-2713 (concrete);

ICC-ES ESR-1056 (masonry);

City of LA Supplement within ESR-2713 (concrete);
City of LA Supplement within ESR-1056 (masonry);
Florida FL15730 (concrete and masonry);

FM 3017082, 3035761 and 3043442;

Multiple DOT listings

Serrated teeth on the
tip of the Titen HD
screw anchor facilitate
cutting and reduce
Material: Carbon steel installation torque.

Coating: Zinc plated

Installation )
Holes in steel fixtures to be mounted should match the diameter Titen HD
specified in the table below. Screw Anchor

Use a Titen HD screw anchor one time only — installing the anchor multiple
times may result in excessive thread wear and reduce load capacity.

Do not use impact wrenches to install into hollow CMU.
Caution: Oversized holes in base material will reduce or eliminate the

mechanical interdock of the threads with the base material and reduce
the anchor’s load capacity.

Installation Sequence

1. Drill a hole in the base material using a carbide drill bit the same
diameter as the nominal diameter of the anchor to be installed.
Drill the hole to the specified embedment depth plus minimum /
hole depth overdrill (see table below) to allow the thread il | O o
tapping dust to settle, and blow it clean using compressed air. hy
(Overhead installations need not be blown clean.) Alternatively,
drill the hole deep enough to accommodate embedment depth
and the dust from drilling and tapping.
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2. Insert the anchor through the fixture and into the hole.

3. Tighten the anchor into the base material until the
hex-washer head contacts the fixture.

Additional Installation Information —
TitenHD | Wrench i JUmI|
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Suggested fixture hole sizes are for structural steel thicker than 12 gauge only. 3 o) o) O-:w'- o’ ‘-‘bo o O ~a B ¥ M'"QLT:P
Larger holes are not required for wood or thinner cold-formed steel members. o Y o~ 0 o ~ ¢ o T gz t:bie
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Simpson Strong-Tie® Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry

Titen HD® Heavy-Duty Screw Anchor

| SIMPSON|

Countersunk Head Style

The countersunk head style is for applications that require a flush-mount
profile. Countersinking also leaves a cleaner surface appearance for exposed
through-set applications. The anchor head’s 6-lobe drive eases installation
and is less prone to stripping than traditional recessed anchor heads.

Cracked

Features

* Available in many standard lengths in %" and %" diameters
* Driver bit included in each box

Codes: ICC-ES ESR-2713 (concrete);

ICC-ES ESR-1056 (masonry);

City of LA Supplement within ESR-2713 (concrete);
City of LA Supplement within ESR-1056 (masonry);
Florida FL15730 (concrete and masonry)

Material: Carbon steel 6-lobe drive

Mechanical Anchors

Coating: Zinc plated

Additional Installation Information

I——% —- -3 —-I

LR

Countersunk ' 34"
Head Style

Ya T30

Y to Te Y
3 T50 Y2 to Y46 Ya

Suggested fixture hole sizes are for structural steel thicker than
12 gauge only. Larger holes are not required for wood or thinner
. cold-formed steel members.

1 Minimum overdrill.
See table.

Washer-Head Head Style

The washer-head design is commonly used where a minimal head profile is necessary.
The model is offered in sizes suitable for use in sill plate applications, and the washer
head’s low installed profile means modular wall and floor systems can be installed

on top with no need for notching the wall framing to accommodate the anchor.

The anchor’s 6-lobe drive eases driving and seating without stripping.

Features

* Available in many standard lengths in 2" and 3&" diameters

* Driver bit included in each box
Codes: ICC-ES ESR-2713 (concrete);

City of LA Supplement within ESR-2713 (concrete)
Florida FL15730 (concrete)

©2023 SIMPSCN STRONG-TIE COMPANY INC.

Material: Carbon steel
Coating: Zinc plated
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6-lobe drive

Additional Installation Information
13" 134"
e ﬁ %
, = = ' -
0.160"
Y2 T30 Fato Wie Ve 0.835"
% T60 e 10 %e % '
Suggested fixture hole sizes are for structural steel thicker than '
12 gauge only. Larger holes are not required for wood or thinner Titen HD
cold-formed steel members. Washer-Head 1 /2" %"
Head Style

Minirnum overdrill.
See table. 63



Simpson Strong-Tie® Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry

| SIMPSON|
Titen HD® Heavy-Duty Screw Anchor

Titen HD Anchor Product Data — Hex Washer Head — Zinc Plated’

&
_CC) Yax17% THDB25178H 1% Va 3 100 500
8 Vax 2% THDB25234H 2% Va 3 50 250
<£ Vax3 THDB25300H 2% Va 3 50 250
TU Yax 3% THDB25312H 3% Va b 50 250
'g Vax 4 THDB25400H 3% Va b 50 250
E Jax 1% THD37134H># 1% 3 % 50 250
(&) Jax 2% THD37212H>* 2 3 % 50 200
g J8x3 THD37300H 2% ¥ Y6 50 200
Jax4 THD37400H 3% ¥ Y6 50 200
J8x5 THD37500H 4% 3 % 50 100
Jax6 THD37600H 5% 3 % 50 100
Yax3 THD50300H4 2% Ve Y 25 100
Yax 4 THD50400H 3% Ve Y 20 80
Yax5 THD50500H 4% Ve Ya 20 80
Yax 6 THD50600H 5% Ve Ya 20 80
Y2 x 6% THD50612H 5% Ve Y 20 40
Yax 8 THD50800H 5% Ve Y 20 40
Yex12 THD501200H 5% Ve Ya 5 20
e x13 THD501300H 5% Ve Ya 5 20
Yax14 THD501400H 5% Ve Y 5 20
Y2 x15 THD501500H 5% Ve Y 5 20
x4 THDB62400H** 3% % %ie 10 40
%% x5 THDB62500H 4% % %ie 10 40
% x6 THDB62600H 5% % %6 10 40
%% x 6% THDB62612H 5% % %6 10 40
% x8 THDB62800H 5% % %ie 10 20
58x10 THDB62100H 5% % %ie 10 20
Yax4 THD75400H* 3% Ya 1% 10 40
JaxD THD75500H 4% Ya 1% 5 20
Jax6 THDT75600H 4% Ya 1% 5 20
Yax7 THD75700H 5% Ya 1% 5 10
Jax 8% THD75812H 5% Ya 1% 5 10
Jax10 THD75100H 5% Ya 1% 5 10

1. Length of anchor is measured from underside of head to end of anchor.

2. These models do not meet minimum embedment depth requirements for strength design.

3. Installation torque shall not exceed 25 ft.-Ib. using a manual torgue wrench or maximum torgue rating of 100 ft-lb.
when installed with impact wrench.

4. Installation torque shall not exceed 50 ft.-Ib. using a manual torgue wrench or maximum torgue rating of 100 ft-lb.
when installed with impact wrench.

5. Installation torque shall not exceed 50 ft.-Ib. using a manual torgue wrench or maximum torgue rating of 135 ft-lb.
when installed with impact wrench.
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Simpson Strong-Tie® Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry m

Titen HD® Heavy-Duty Screw Anchor

Titen HD Anchor Product Data — Countersunk — Zinc Plated

Yax17% THDB25178CS 1% Ya T30 100 500
Yax 2% THDB25234CS 2% Ya T30 50 250
Yax 3% THDB25312CS 3% Ya T30 50 250
Yax 4% THDB25412CS 4% Ya T30 50 250
Yo x 2% THD37212CS 2 3 T50 50 200
e x3 THD37300CS 2 3 T50 50 200
Yo x 4 THD37400CS 3% 3 T50 50 200
x5 THD37500CS 4% 3 T50 50 100

T This model does not meet minimum embedment depth requirements for strength design and require maximum installation torque of 25 ft.-Ib.
using a torque wrench, driver drill or cordless %" impact driver with a maximum permitted torque rating of 100 ft.-Ib.

1. Length of anchor is measured from top of head to bottom of anchor.

Titen HD Anchor Product Data — Washer Head — Zinc Plated

Yax 6 THD50600WH 5% Y2 T30 15 60
ax8 THD50800WH 5% Y2 T30 15 30
%x6 THDB62600WH 5% % T60 10 40
%x8 THDB62800WH 5% % T60 10 20
% x10 THDB62100WH 5% % T60 10 20

1. Length of anchor is measured from underside of head to bottom of anchor.

Mechanical Anchors

65



Simpson Strong-Tie® Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry m

Titen HD® Heavy-Duty Screw Anchor

Hex Head Mechanically Galvanized

The Titen HD heavy-duty screw anchor is a mechanically galvanized

high-strength screw anchor for use in cracked and uncracked

concrete, as well as uncracked masonry. Its proprietary heat

treatment and ASTM B695 Class 65 mechanically galvanized coating Cracked
make it ideal for both interior and exterior anchoring applications. c?_nﬂﬂﬂ

The Titen HD screw anchor is designed for a wide variety

of applications such as sill plates, ledgers, post bases, seating,
and other holdown applications. The screw anchor is easy to
remove for use in temporary applications such as bracing and
formwork, or when a fixture needs to be relocated.

Features

* Thread design undercuts to efficiently transfer the load
to the base material

Head-stamped for
easy identification
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* Standard fractional sizes, hole size equals anchor size

* Specialized heat-treating process creates tip hardness
for better cutting without compromising ductility

* Hex washer head requires no separate washer,
unless required by code

\ m‘ﬁ" \ ?"‘fil.-.':. ,““ ‘.m \ 'm | ”‘

* Fully and easily removable ;’

* Code listed for exterior applications :

Codes: ICC-ES ESR-2713 (concrete); A'E

ICC-ES ESR-1056 (masonry); 3

City of LA Supplement within ESR-2713 (concrete); «

City of LA Supplement within ESR-1056 (masonry); ﬁ Serrated teeth on the
Florida FL15730 (concrete and masonry); g tip of the Titen HD

& 1‘::

B "% :

FM 3017082, 3035761 and 3043442;
Multiple DOT listings

screw anchor facilitates
cutting and reduces

. installation torque.
Material: Carbon steel q

Coating: Mechanically galvanized

Titen HD Screw Anchor
Mechanically Galvanized

Additional Installation Information

Wrench Recommended Minimum Hole

Size Steel Fixture Hole Size Depth Overdrill
(in.) (in.) (in.)
L] %6 Y2 10 %6 Va
Ve ¥ ¥ to s Y
% %6 Y410 346 e
Vs 1% s 10 %46 Y

Suggested fixture hole sizes are for structural steel thicker than 12 gauge only.
Larger holes are not required for wood or cold-formed steel members.

Installation Sequence
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Simpson Strong-Tie® Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry

Titen HD® Heavy-Duty Screw Anchor — Mechanically Galvanized

Titen HD Anchor Product Data — Mechanically Galvanized

%))
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%x3 THD37300HMG 21 50 200 _CC_)

Y% x4 THD37400HMG 3% 50 200 C

% %e <

% x5 THD37500HMG 4% 50 100 T

%x6 THD37600HMG 5% 50 100 o

c

x4 THD50400HMG 3% 20 80 o

%5 THD50500HMG 4% 20 80 'S

1%x6 THD50600HMG 5% 20 80 o

” % =
%x6% THD50612HMG 5% 20 40
1%x8 THD50800HMG 5% 20 40
1%x12 THD501200HMG 5% 5 20
% x5 THDB62500HMG 4% 10 40
% x6 THDB62600HMG 5% 10 40
%X 6% THDB62612HMG 5% 5% 15g 10 40
% x8 THDB62800HMG 5% 10 20
5% x10 THDB62100HMG 5% 10 20
Y% x5 THD75500HMG 4% 5 20
% x6 THDT75600HMG 4% 5 20

% 1%

% x 8% THD75812HMG 5% 5 10
%x10 THD75100HMG 5% 5 10

Mechanical galvanizing meets ASTM B695, Class 65, Type 1.
Visit strongtie.com/info for comosion information.
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Titen HD Installation Information and Additional Data’

Simpson Strong-Tie® Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry

Titen HD® Heavy-Duty Screw Anchor

5%

Installation Information
Drill Bit Diameter i in. Va % V2 £ Fa
Baseplate Clearance Hole Diameter dp in. B Y2 £ Ya %
Maximum Installation Torque Tinst max ft.-Ibf 242 50° 65° 1002 1507
Maximum Impact Wrench Torque Rating Timpact max ft.-Ibf 125° 150° 340° 3407 385°
Minimum Hole Depth hoie in. 1% 2% 2% 3 3 | 4% | 4% 6 4% 6 6%
Nominal Embedment Depth Npom in. 1% 2% 2% 3IVa s 4 4 5% 4 5% | 6%
Critical Edge Distance Cac in. 3 6 216 | 3% 3%e 4% 4% 636 6 636 7%
Minimum Edge Distance Crmin in. 1% 1%

Minimum Spacing Smin in. 1% 3 2% 3
Minimum Concrete Thickness Remin in. 3Va 3% 4 5 5 6% 6 8% 6 83 10
Additional Data

Anchor Category Category — 1

Yield Strength fya psi 100,000 97,000

Tensile Strength futa psi 125,000 110,000

Minimum Tensile and Shear Stress Area Ase in? 0.042 0.099 0.183 0.276 0.414
ﬁ’{fg‘mimﬁjgrgfemw Load Range — Buer Ib./in. 202,000 672,000

Oal Sifness in Service Load Range — B, Ib./in. 173,000 345,000

e

ACI 318-14 Chapter 17 and ACI 318-11 Appendix D.
2. Tinst max is the maximum permitted installation torque for the embedment depth range covered by this table using a torque wrench.
3. Timpact,max IS the maximum permitted torque rating for impact wrenches for the embedment depth range covered by this table.

*See p. 14 for an explanation of the load table icons.

. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-19 Chapter 17,

C-A-2023 @2023 SIMPSCN STRONG-TIE COMPANY INC.
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Simpson Strong-Tie® Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry

. . | SIMPSON |
Titen HD® Design Information — Concrete

Titen HD Tension Strength Design Data’ *

Nominal Anchor Diameter, d; (in.)
9_)
Nominal Embedment Depth fpom | in. | 1% | 2% | 2% | 3% | 3% 4 4 5% 4 5% | 6% _8
Steel Strength in Tension — ACI 318-19 17.6.1 .. ACI 318-141 ?.4.1 or ACl 318-1 1. Section D.5.1 . . 8
Tension Resistance of Steel Nsg Ib. 5195 10,890 20,130 30,360 45,540 E
Strength Reduction Factor — Steel Failure? by — 0.65 8
Concrete Breakout Strength in Tension® — ACI 318-19 17.6.2, ACl 318-14 17.4.2 or ACI 318-11 Section D.5.2 .E
Effective Embedment Depth et in. | 119 | 1.94 | 177 | 240 | 235 | 299 | 297 | 424 | 294 | 422 | 486 E
Critical Edge Distance Cac in. 3 6 | 2We | 3% | 3%e | 4% | 4% | 6% ] 6% | 7%e 8
Effectiveness Factor — Uncracked Concrete kuper | — 30 24 27 24 E
Effectiveness Factor — Cracked Concrete Ker — 17
Modification Factor Ven | — 1.0
Strength Reduction Factor — Concrete Breakout Failure? [ — 0.65
Pullout Strength in Tension — ACI 318-19 17.6.3, ACI 318-14 17.4.3 or ACI 318-11 Section D.5.3
Pullout Resistance, Uncracked Concrete (f'; = 2,500 psi) Nowner | b | — | — |27000) — | — | — | — (9810") —& | — | =
Pullout Resistance, Cracked Concrete (f'; = 2,500 psi) Nper | Ib. | —3 |1,905%|1,235*| 2,700 — | — |3,040%|5570°| — |6,070*| 7,195
Strength Reduction Factor — Pullout Failure? ff’p — 0.65
Tension Strength for Seismic Applications — ACI 318-19 17.10.3, ACl 318-14 17.2.3.3 or ACI 318-11 Section D.3.3.3
Nominal Pullout Strength for Seismic Loads (f';= 2,500 psi) | Npeq | Ib. | —¥ |1,905*|1,235"|2,700*| — | —* |3,040*|5570"| 3,840 | 6,070*| 7,195
Strength Reduction Factor — Pullout Failure? qbeq — 0.65

1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-19 chapter 17, ACI 318-14 Chapter 17 or
ACI 318-11 Appendix D, except as modified below.

2. The strength reduction factor applies when the load combinations from the IBC or ACI 318 are used and the requirements of ACI 318-1917.5.3,
ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, are met. If the load combinations of ACI 318-11 Appendix C are used, the appropriate
strength reduction factor must be determined in accordance with ACI 318-11 D.4.4.

3. Pullout strength is not reported since concrete breakout controls.

4. Adjust the characteristic pullout resistance for other concrete compressive strengths by multiplying the tabular value by (fi; specifes / 2,500)7.

*See p. 14 for an explanation of the load table icons. 69
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Simpson Strong-Tie® Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry

Titen HD® Design Information — Concrete StrongTie

Titen HD Shear Strength Design Data’

Nominal Embedment Depth
Steel Strength in Shear (ACI 318-19 17.7.1, ACI 318-14 17.5.1 or ACI 318-11 Section D.6.1)
Shear Resistance of Steel Vg | Ib. 2,020 | 4,460 | 7,455 | 10,000 \ 14,950| 16,840
Strength Reduction Factor — Steel Failure? e — 0.60
Concrete Breakout Strength in Shear (ACI 318-19 17.7.2 ACI 318-14 17.5.2 or ACI 318-11 Section D.6.2)
Outside Diameter dy in. 0.25 0.375 0.500 0.625 0.750
Load Bearing Length of Anchor in Shear A in. | 119 | 194 | 177 | 240 | 2.35 ‘ 299 | 297 | 424 | 294 | 422 ‘ 4.86
Strength Reduction Factor — Concrete Breakout Failure? [ — 0.70
Concrete Pryout Strength in Shear (ACI 318-19 17.7.3, ACl 318-14 17.5.3 or ACI 318-11 Section D.6.3)
Coefficient for Pryout Strength Kep Ib. 1.0 ‘ 2.0
Strength Reduction Factor — Concrete Pryout Failure? ¢m — 0.70
Steel Strength in Shear for Seismic Applications (ACI 318-19 17.10.3, ACl 318-14 17.2.3.3 or ACI 318-11 Section D.3.3.3)
Shear Resistance for Seismic Loads Veg Ib. 1,695 2,855 l 4,790 l 8,000 9,350
Strength Reduction Factor — Steel Failure? [ — 0.60

1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-19 Chapter 17, ACI 318-14 Chapter 17
and ACI 318-11 Appendix D, except as modified below.

2. The strength reduction factor applies when the load combinations from the IBC or ACI 318 are used and the requirements of ACI 318-1917.5.3,
ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, are met. If the load combinations of ACI 318-11 Appendix C are used, the appropriate
strength reduction factor must be determined in accordance with ACI 318-11 D.4.4.

Titen HD Tension and Shear Strength Design Data for (1] <"
the Soffit of Normal-Weight or Sand-Lightweight Concrete over Steel Deck'7

Nominal Anchor Diameter, d; (in.)

Nominal Embedment Depth Hpom in. | 1% | 2% | 1% | 2% 2 3% | 1% | 2% | 1% 2

Effective Embedment Depth P in. | 119 | 194 | 123 | 177 | 129 | 256 | 1.19 | 194 | 123 | 129
Pullout Resistance, concrete on steel deck (cracked)”** Npgecker | Ib. | 420 | 535 | 375 | 870 | 905 | 2,040 | 655 | 1,195 | 500 | 1,700
Pullout Resistance, concrete on steel deck (uncracked>** | Np geck uncr | D 995 | 1,275 | 825 | 1,905 | 1,295 | 2,910 | 1,555 | 2,850 | 1,095 | 2,430
Steel Strength in Shear, concrete on steel deck® Veg gack | Ib. | 1,335 | 1,745 | 2,240 | 2,395 | 2,435 | 4,430 | 2,010 | 2,420 | 4,180 | 7,145
Steel Strength in Shear, Seismic Vsa dackeg | b. | 870 | 1,135 | 1,434 | 1,533 | 1,565 | 2,846 | 1,305 | 1,575 | 2,676 | 4,591

e

. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-19 Chapter 17, ACI 318-14 Chapter 17

and ACI 318-11 Appendix D, except as modified below.

2. Concrete compressive strength shall be 3,000 psi minimum. The characteristic pullout resistance for greater compressive strengths
shall be increased by multiplying the tabular value by (f; specieg /3,000)%%.

3. For anchors installed in the soffit of sand-lightweight or normal-weight concrete over steel deck floor and roof assemblies,
as shown in Figure 1 and Figure 2, calculation of the concrete breakout strength may be omitted.

4. In accordance with ACI 318-19 Section 17.6.3.2.1, ACI 318-14 Section 17.4.3.2 or ACI 318-11 Section D.5.3.2, the nominal pullout strength
in cracked concrete for anchors installed in the soffit of sand-lightweight or normal-weight concrete over steel deck floor and roof assemblies
Np, deck or Shall be substituted for Np,c:r‘ Where analysis indicates no cracking at service loads, the normal pullout strength in uncracked concrete
NpIdmk-mmr shall be substituted for Nplm.

5.In accordance with ACI 318-19 Section 17.7.1.2(c), ACI 318-14 Section 17.5.1.2(c) or ACI 318-11 Section D.6.1.2(c), the shear strength for
anchors installed in the soffit of sand-lightweight or normal-weight concrete over steel deck floor and roof assemblies V,, g, @nd Vi, o
shall be substituted for V.

6. Minimum edge distance to edge of panel is 2h,.

7. The minimum anchor spacing along the flute must be the greater of 3h,, or 1.5 times the flute width.

aq

*See p. 14 for an explanation of the load table icons.
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Simpson Strong-Tie® Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry

Titen HD® Design Information — Concrete

| SIMPSON|

e L) 13 (S

Titen HD Anchor Tension and Shear Strength Design Data in the Topside
of Normal-Weight Concrete or Sand-Lightweight Concrete over Steel Deck!?34

C-A-2023 ©@2023 SIMPSON STRONG-TIE COMPANY INC.

ey

. For anchors installed in the topside of concrete-filled deck assemblies, as shown in Figure 3, the nominal concrete breakout strength
of a single anchor or group of anchors in shear, Vg, or Vipg, respectively, must be calculated in accordance with ACI 318-19 Section 17.7.2,
ACI 318-14 Section 17.5.2 or ACI 318-11 Section D.6.2, using the actual member thickness, Ay, geck. IN the determination of A,..

2. Design capacity shall be based on calculations according to values in the tables featured on pp. 69 and 70.
3. Minimum flute depth (distance from top of flute to bottom of flute) is 1 %" (see Figure 3).

4. Steel deck thickness shall be minimum 20 gauge.

5. Minimum concrete thickness (Amin deck) refers to concrete thickness above upper flute (see Figure 3).

Nominal Anchor Diameter, d; (in.)

o

L_

@)

-

Nominal Embedment Depth Hnom in. 1% 2% KA 4 8
Effective Embedment Depth e in. 1.19 1.77 2.35 2.99 <(
Minimum Concrete Thickness® Nimin,deck in. 2% 3% 415 4% @©
(&)

Critical Edge Distance Cac, deck fop in. 3% TVa 9 9 -E
Minimum Edge Distance Cimin,deck top in. 3 3 2% 2% (1]
Minimum Spacing Srmin,deck top in. 3% 3 3 3 '(CJ
Q

Sand-light weight concrate or
normal-weight concrete over steel deck )
(minimum 3,000 psi} Min.

Min. 14" for anchors installed in lower flute.
Min. 3" for anchors installed upper flute.

} Min.‘%' typ.

Min. 3,000 psi normal or
sand-lightweight concrete
AN

ZD—gatigE
steel deck
Min. 15"

Max. 3 ? Upper flute Zﬁww
steel deck
Min. 12° 4‘ Max. 4" (#/-) affset e Mi -
in. 12°typ. Lower flute from u:enu]zr of | Min. 35 | \
—=| |=— Max. 1" offset, typ. lower flute ! Min. 6 typ. i Lower flute

Figure 1. Installation of 3&™ and 2"-Diameter Anchors
in the Soffit of Concrete over Steel Deck

Figure 2. Installation of %"-Diameter Anchors
in the Soffit of Concrete over Steel Deck

Sand-lightweight concrete or

normal-weight concrete
over steel deck
(minimum 2,500 psi)
- o .t b
g " - 0 o Py /. o
o -
& o S v G @ mg
. L o0
‘ LY ﬂ.o ') a ;, N
. Min.
Upper flute 20-gauge
steel deck
Min. 1%~
" Min. 3%
Min. 24 Min. 6 typ. | Lower flute

Figure 3. Installation of 4" and 3&"-Diameter Anchors in
the Topside of Concrete over Steel Deck

*See p. 14 for an explanation of the load table icons. 1



| SIMPSON |
Titen HD® Design Information — Masonry StrongTie

Titen HD Allowable Tension and Shear Loads in T
8" Lightweight, Medium-Weight and Normal-Weight Grout-Filled CMU

Values for 8" Lightweight, Medium-Weight

&L Minimgm | COftcal | Minimum | o or Normal-Weight Grout-Filled CMU
O Dril Bit | Embedment| F00° | F08 | gpacing
- Diameter Depth Carit Conin Distance
O in. in. in. in. in.
& B (mm) (mm) B
(_U Anchor Installed in the Face of the CMU Wall (See Figure 4)
9 Ya v 2% 4 1Y 4 2,050 410 2,500 500
% (6.4) * (64) (102) (32) (102) 9.1) (1.8) (11.1) 2.2)
N % % 2% 12 4 6 2,390 480 4,340 870
O 9.5) (70) (309) (102) (152) (10.6) @.1) (19.3) 3.9
§ Y " 3% 12 4 8 3,440 690 6,920 1,385
(12.7) (89) (305) (102) (203) (15.3) (3.1) (30.8) 6.2)
% % 4% 12 4 10 5,300 1,060 10,420 2,085
(15.9) (114) (309) (102) (254) (23.6) @7 (46.4) 9.3
% 5 5% 12 4 12 7,990 1,600 15,000 3,000
(19.1) * (140) (305) (102) (305) (35.5) (7.1) (66.7) (13.3)

1. The tabulated allowable loads are based on a safety factor of 5.0 for installations under the IBC and IRC.

2. Values for 8"-wide, lightweight, medium-weight and nomal-weight concrete masonry units.

3. The masonry units must be fully grouted.

4. The minimum specified compressive strength of masonry, ', at 28 days is 1,500 psi.

5. Embedment depth is measured from the outside face of the concrete masonry unit.

6. Grout-filled CMU wall design must satisfy applicable design standards and be capable of withstanding applied loads.
7. Refer to allowable load-adjustment factors for spacing and edge distance on pp. 78-79.

Minimum — Critical edge distance, Crit
edge distance, Cmin (see load table)
(see load table) — Installation

in this area for
reduced allowable
load capacity

/L ///éél

=— Minimum
edge distance, Crin
(see load table)

AN AN
oo
2 il
%% %// i

Installations in this area for
full allowable load capacity

i

No installation
within 1%4" of
head joint

74

Figure 4. Shaded Area = Placement
for Full and Reduced Allowable Load
Capacity in Grout-Filled CMU

79 *See p. 14 for an explanation of the load table icons.
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Simpson Strong-Tie® Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry m

Titen HD® Design Information — Masonry StrongTie

Titen HD Allowable Tension and Shear Loads in
8" Lightweight, Medium-Weight and Normal-Weight Hollow CMU

o

L_

@)

-

O

C

<

Anchor Installed in Face Shell (See Figure 5) f_U

¥ % 1% 4 720 145 1,240 250 -9

(9.5 (45) (102) (3.2 (0.6) (5.5) (1.1) %

L) 1% 134 4 760 150 1,240 250 =

(12.7) (45) (102) (3.4) (0.7) (5.9) (1.1) Q

% 5 1% 4 800 160 1,240 250 o

(15.9) (45) (102) (3.6) (0.7) (5.5) (1.1) E
Vs 3 134 4 880 175 1,240 250
(19.1) (45) (102) (3.9 (0.8) (5.9) (1.1)

1. The tabulated allowable loads are based on a safety factor of 5.0 for installations under the IBC and IRC.

Note: No installation within 43" of bed joint of hollow masonry block wall.

Values for 8"-wide, lightweight, medium-weight and nomnal-weight concrete masonry units.

The minimum specified compressive strength of masonry, ', at 28 days is 1,500 psi.

Embedment depth is measured from the outside face of the concrete masonry unit and is based on the anchor
being embedded an additional ¥%"- through 1 ¥"-thick face shell.

5. Allowable loads may not be increased for short-term loading due to wind or seismic forces.

6. CMU wall design must satisfy applicable design standards and be capable of withstanding applied loads.

7. Do not use impact wrenches to install in hollow CMU.
8
9.

~owm

. Set drill to rotation-only mode when driling into hollow CMU.
The tabulated allowable loads are based on one anchor installed in a single cell.
10. Distance from centerline of anchor to head joint shall be a minimum of 43:".

Figure 5

*See p. 14 for an explanation of the load table icons. 73



Simpson Strong-Tie® Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry m

Titen HD® Design Information — Masonry

Titen HD Allowable Tension and Shear Loads in . . . =
8" Lightweight, Medium-Weight and Normal-Weight Grout-Filled CMU Stemwall -

Minimum | Minimum | Critical 8"&uﬂ-FledGﬂ.lNhuaHeLnastasednnMShmgm,fm_1,5[IJpsi

1. The tabulated allowable loads are based on a safety factor of 5.0 for installations under the IBC and IRC.

2. Values are for 8"-wide, lightweight, medium-weight and normal-weight concrete masonry units.

3. The masonry units must be fully grouted.

4. The minimum specified compressive strength of masonry, ', at 28 days is 1,500 psi.

5. Grout-filled CMU wall design must satisfy applicable design standards and be capable of withstanding applied design loads.
6. Loads are based on anchor installed in either the web or grout-filled cell opening in the top of wall.

o

: oie | ol | R |rein [t ettt | Pt
S om) | om | om

& Anchor Installed in Cell Opening or Web (Top of Wall) (See Figure 6)

— 1% 1 4% 1% 8 8 2,860 570 800 160 2,920 585
(1] (12.7) (114) (45) (203) (203) (12.7) (2.5) (3.6) (0.7) (13.0) (2.6)
.9 % 5 4 1% 10 10 2,860 570 800 160 3,380 675
c (15.9) (114) (45) (254) (254) (12.7) (2.5) (3.6) (0.7) (15.0) (3.0
©

N

Q

=

1%4" edge distance

. (=]
- 2l O" ot g@ e
-

End distance

Figure 6.

Anchor Installed

in Top of Wall at
134" Edge Distance

Titen HD Allowable Tension and Shear Loads in
8" Medium-Weight and Normal-Weight Grout-Filled CMU Stemwall

Minimum | Minimum
pringit | EMPed. | “Egoe

Size

in. | Diameter | D€P | pistance
(mm) in. . in. [

(mm) (mm)
Anchor Installed in Cell Opening (Top of Wall) (See Figure 7)

1% 1
(12.7) 4% 3 12 12 5,800 1,160 2,750 550 7,500 1,500

5% " (114) (76) (305) (305) (25.8) (5.2) (12.2) (2.5) (33.4) (6 7)
(15.9)

—y

. The tabulated allowable loads are based on a safety factor of 5.0 for installations under the IBC and IRC.

2. Values are for 8"-wide, medium-weight and normal-weight concrete masonry units.

3. The masonry units must be fully grouted.

4. The minimum specified compressive strength of masonry, ', at 28 days is 2,000 psi.

5. Allowable loads are not permitted to be increased for short-term loading due to wind or seismic forces.

6. Grout-filled CMU wall design must satisfy applicable design standards and be capable of withstanding applied design loads.
7.Loads are based on anchor installed in grout-filled cell opening in the top of wall.

3" edge distance

End distance
‘0. 0'_

o <

Figure 7.
Anchor Installed
in Top of Wall at
3" Edge Distance

74 *See p. 14 for an explanation of the load table icons.
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Simpson Strong-Tie® Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry

Titen HD® Design Information — Masonry

Titen HD Allowable Tension and Shear Loads in End of
8" Lightweight, Medium-Weight and Normal-Weight Grout-Filled CMU Wall

Drill Bit Embedment Minimum Minimum Minimum
Diameter Depth Edge Distance | End Distance Spacing
(in.) (in.) (in.) (in.)
Va Va 2% 3'%e 1% 4 310 215 375
Ys ¥ 2% 3'%e 1% 6 335 215 375

C-A-2023 @2023 SIMPSCN STRONG-TIE COMPANY INC.

1. The tabulated allowable loads are based on a safety factor of 5.0 for installations under the IBC and IRC.

2. Values are for 8"-wide, lightweight, medium-weight and normal-weight concrete masonry units.

3. The masonry units must be fully grouted.

4. The minimum specified compressive strength of masonry, f'm, at 28 days is 2,000 psi.

5. Grout-filled CMU wall design must satisfy applicable design standards and be capable of withstanding applied design loads.

6. Minimum edge and end distances are measured from anchor centerline to the edge and end of the CMU masonry wall, respectively.
Refer to Figure 8 below.

Mechanical Anchors

Edge
distance

End }
distance Y

-l

Shear
vertical

Titen HD screw
anchor

Figure 8.

Anchor Installed in
End of Grout-Filled CMU Wall

*See p. 14 for an explanation of the load table icons. 75



Simpson Strong-Tie® Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry m

Titen HD® Design Information — Masonry

Titen HD Allowable Tension and Shear Loads in End of . . - —
8" Lightweight, Medium-Weight and Normal-Weight Hollow CMU Wall )
Minimum Minimum
Edge Distance | End Distance
(in) (in.)
A A 2% 31%e 1% 4 130 105 120
% % 2% 3136 1% 6 130 115 125

The tabulated allowable loads are based on a safety factor of 5.0 for installations under the IBC and IRC.

Values for 8"-wide, lightweight, medium-weight and nommal-weight concrete masonry units.

The minimum specified compressive strength of masonry, fi;,, at 28 days is 2,000 psi.

Embedment depth is measured from the outside face of the concrete masonry unit and is based on the anchor being
embedded an additional 1%"- through 1 %"-thick face shell.

Allowable loads may not be increased for short-term loading due to wind or seismic forces.

CMU wall design must satisfy applicable design standards and be capable of withstanding applied loads.

Do not use impact wrenches to install in hollow CMU.

Set drill to rotation-only mode when drilling into hollow CMU.

Minimum edge and end distances are measured from anchor centerline to the edge and end of the CMU masonry wall, respectively.
Refer to Figure 9 below.

10. Anchors must be installed a minimum of 1 %" from centerlie of bed joints. See Figure 9 for prohibited anchor installation locations.

Rl S

w
_
o)
-
o
C
<
©
IQ
c
@
<
O
@
=

©®mN;O;

Edge
distance
T L
ed b | * |,
distance WS B
Y I b — Shear
¥ Shealr horizontal
Titen H[)a?;liﬁeom; | /. Wvertical
/ - 5 — '—.—1,-- \
\ ——" : — — : - /
I,_' o ™ No installation
oo within 1%" of
10 | centerline of
: bed joint.
i R J/ AR
r T N
\ L L/
- |— 'r
l. - .
) |‘ e |
IO

Figure 9.
Anchor Installed in
End of Hollow CMU Wall

76 *See p. 14 for an explanation of the load table icons.

C-A-2023 @2023 SIMPSCN STRONG-TIE COMPANY INC.



C-A-2023 @2023 SIMPSCN STRONG-TIE COMPANY INC.

SIMPSON
Titen HD® Design Information — Masonry StrongTie

Titen HD Allowable Tension Loads for 8" Lightweight, Medium-Weight
and Normal-Weight CMU Chair Blocks Filled with Normal-Weight Concrete

8" Concrete-Filled CMU Chair Block

"""i“'"“;‘“ ""'gcil';e““ itic Allowable Tension Loads Based on CMU Strength 2

Depth Distance O

in. in. c

(mm) (mm) O

[

2% 1% 9% 3,175 635 <C

60) (a4 (241) (14.1) 2.8) —

% % 3% 1% 13% 5,175 1,035 8

©9.5) (86) (a4 (343) (23.0) (4.6) —

5 24 20 10,584 2,115 %

(127 57 (508) (47.1) 0.4 -

8 2% 32 13,722 2,754 (&)

W " (203) 5%, 813) (61.0) (12.2) (T}

(12.7) 10 2 40 16,630 3,325 =
(254) 5%, (1016) (74.0) (14.8)
% 5% 5% 1% 22 9,025 1,805
(15.9) (140) (a4 (559) (40.1) (8.1)

1. The tabulated allowable loads are based on a safety factor of 5.0.

2. Values are for 8"-wide concrete masonry units (CMU) filled with concrete, with minimum
compressive strength of 2,500 psi and poured monolithically with the floor slab.

3. Center #5 rebar in CMU cell and concrete slab as shown in the illustration below.

Edge distance

#5 rebar — %
f'. = 2,500 psi
concrete,

< 5
F'f‘::*“ : i slab on grade
T T I ‘e . et
RN ¢ N % T (monolithic pour)
o LT 270 G U
SR N Iy e
e -+ " 4"thick
e o -
Licaear)y H % e slab
& 14

I
&
CREA

e
A
ot Vi
f
O
== 0
N
\'t e
N\
N\
\\
AY
0
L
Y
AY
A .
Y .
P
Y
=
3.
3
=
3

i . 3 courses high

" -
“Llruﬂh,fv

*See p. 14 for an explanation of the load table icons. 77



Simpson Strong-Tie® Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry m

Titen HD® Design Information — Masonry StrongTie

Load-Adjustment Factors for Titen HD Anchors in Face-of-Wall Installation
in 8" Grout-Filled CMU: Edge Distance and Spacing, Tension and Shear Loads

o
E—) How to use these charts: Edge Distance Tension (f;)

c 1. The following tables are for reduced Dia. Vs 3% i 5% I
O edge distance and s_pacing. E 21 23, 31 4% 51
C 2. Locqte the anchor size to be used Cact Cor 4 12 12 12 12

<£ for either a tension and/or shear (in.) -

© load appiication. 1%? :I?? 1 ‘;u 1 ‘;u EI:!B EI:iG
8 3. Locate the embedment (E) at which T o 0'77 : : : :

- the anchor is to be installed. . -

c 4. Locate the edge distance (cq) or 2 0.83
® spacing (sacf) at which the anchor is 3 0.92

= to be installed. 4 1.00 1.00 1.00 0.83 0.66
8 5. The load adjustment factor (f; or fg) is 6 1.00 1.00 1.00 0.87 0.75

E the intersection of the row and column. 8 1.00 1.00 1.00 0.92 0.83

6. Multiply the allowable load by the 10 1.00 1.00 1.00 0.96 0.92
applicable load adjustment factor. 12 1.00 1.00 1.00 1.00 1.00
7. Reduction factors for multiple edges See footnotes below.
or spacings are multiplied together.
Edge Distance Shear (f;)
Shear Load Parallel to Edge or End
Dia. Ya s e % 3a
E 2% 2% 3% 4% 5%
ET#; Cer 4 12 12 12 12
Cmin 1.25 4 4 4 4
femin 0.58 0.77 0.48 0.46 0.44
1.25 0.58
2 0.69
3 0.85
4 1.00 0.77 0.48 0.46 0.44
6 1.00 0.83 0.61 0.60 0.58
8 1.00 0.89 0.74 0.73 0.72
10 1.00 0.94 0.87 0.87 0.86
12 1.00 1.00 1.00 1.00 1.00
See footnotes below.
Edge Distance Shear (f.)
Shear Load Perpendicular to Edge or End *
(Directed Towards Edge or End) o | e e e
Dia. Ya s e £ 3a
E 2% 2% 3 4 512
-~ Cor 4 12 12 12 12
Cmin 1.25 4 4 4 4
femin 0.71 0.58 0.38 0.30 0.21
1.25 0.71
2 0.79
3 0.89
4 1.00 0.58 0.38 0.30 0.21
6 1.00 0.69 0.54 0.48 0.41
8 1.00 0.79 0.69 0.65 0.61
10 1.00 0.90 0.85 0.83 0.80
12 1.00 1.00 1.00 1.00 1.00

78 *See p. 14 for an explanation of the load table icons.

1.E = embedment depth (inches).

2. Ca0 = actual end or edge distance at which anchor is installed (inches).
3. cer = critical end or edge distance for 100% load (inches).

4. &min = minimum end or edge distance for reduced load (inches).
5.f.= adjustment factor for allowable load at actual end or edge distance.
6. feer = adjustment factor for allowable load at critical end or edge distance. feer is always = 1.00.
7. femin = adjustment factor for allowable load at minimum end or edge distance.

8.fc = Temin + [(1 ~ feminl (Cact — Cmin / (Cor — Comid]-

©@2023 SIMPSON STRONG-TIE COMPANY INC.
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Simpson Strong-Tie® Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry

Titen HD® Design Information — Masonry

| SIMPSON|

Load-Adjustment Factors for Titen HD Anchors in Face-of-Wall Installation
in 8" Grout-Filled CMU: Edge Distance and Spacing, Tension and Shear Loads (cont.)

©2023 SIMPSCON STRONG-TIE COMPANY INC.

023

C-A-2

How to use these charts: Edge Distance Shear (f;) g
1. The following tables are for reduced Shear Load Perpendicular to Edge or End * c
edge distance and spacing. (Directed Away from Edge or End) | | e a0 O
o either  toslon antor snoar Do | % v % % I
load application. - E 2% 2% 3% 4% 5% —
3. Locate the embedment (E) at which (in.) ccc_' ] ;5 142 142 142 142 8
the anchor is to be installed. mn - i
4, Locate the edge distance (caq) or femin 0.7 0.89 0.79 0.58 0.38 c
spacing (sac) at which the anchor is 1.25 0.71 ©
to be installed. 2 0.79 fe
5. The load adjustment factor (f, or fg is 3 0.89 8
the intersection of the row and column. 4 1.00 0.89 0.79 0.58 0.38
6. Multiply the allowable load by the 6 1.00 092 0.84 0.69 0.54 E
applicable load adjustment factor. 8 1.00 0.95 0.90 0.79 0.69
7. Reduction factors for multiple edges 10 1.00 0.97 0.95 0.90 0.85
or spacings are multiplied together. 12 1.00 1.00 1.00 1.00 1.00
== 0n
Spacing Tension (f;)
Dia. Vs Ys ] % Ya
E 2% 2% 3% 4% 5%
f;;ﬂ Ser 4 6 8 10 12
Smin 2 3 4 5 6
fsmin 0.66 0.87 0.69 0.59 0.50
2 0.66
3 0.83 0.87
4 1.00 0.91 0.69
5 0.96 0.77 0.59
6 1.00 0.85 0.67 0.50
8 1.00 0.84 0.67
10 1.00 0.83
12 1.00
(=] [ frm”
Spacing Shear (fy)
Dia. Vs k0 Y2 kG Fa
E 2% 2% 3% 4% 5%
ﬁ;ﬁ Scr 4 6 8 10 12
Smin 2 3 4 5 6
1ﬂ- 0.87 0.62 0.62 0.62 0.62
2 0.87
3 0.93 0.62
4 1.00 0.75 0.62
5 0.87 0.72 0.62
6 1.00 0.81 0.70 0.62
8 1.00 0.85 0.75
10 1.00 0.87
12 1.00

1. E = embedment depth (inches).

2.55:¢ = actual spacing distance at which anchors are installed (inches).

3. s¢r = critical spacing distance for 100% load (inches).

4. 8min = Minimum spacing distance for reduced load (inches).

5.f5 = adjustment factor for allowable load at actual spacing distance.

6. fser = adjustment factor for allowable load at critical spacing distance. faris always = 1.00.
7. fsmin = adjustment factor for allowable load at minimum spacing distance.

8.1s = famin + (1 — Fsmin) (Sact — Smin} / (Ser— Sminl].

*See p. 14 for an explanation of the load table icons. 79



