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Anchorage for seismic bracing technical supplement

HILTI MECHANICAL ANCHORS AND CAST-IN ANCHORS FOR SEISMIC
BRACING IN ACCORDANCE WITH NFPA 13

Hilti post-installed mechanical anchors and single point cast-in-place anchors are common, cost effective methods for attaching
both structural and non-structural elements to concrete base materials. Non-structural elements, such as fire sprinkler pipes;
electrical conduit and cable trays; heating, ventilation and air conditioning (HVAC) equipment and ductwork are especially suited for
Hilti anchoring systems.

For fire sprinkler pipe applications, Hilti anchors have been effectively used for many years to support the gravity loaded hangers as
well as the sway bracing for resisting the lateral and vertical motion resulting from seismic loads.

Seismic hinge with Hilti anchor

Seismic hinge with Hilti anchor

!

Front view Side view

Figure 1 — Typical sprinkler pipe hanger with seismic sway brace

While Hilti anchors can be designed and installed to support gravity loads of the pipe through the attachment of the hanger to the
concrete, this document will focus on the design of the anchorage to attach the sway brace assembly to the concrete structure.
Contact Hilti for more information related to Hilti anchors to support the vertical pipe hanger.

In a seismic event the earthquake forces are resisted by the transverse and longitudinal sway bracing and the sway braces will
transfer the loads through a fastener that is attached to the concrete. In general, the capacity of the fastener in concrete is dictated
by a design per ACI 318-19 Chapter 17, and the design of the sway brace components is dictated by NFPA 13-16 Section 9.3.5
(which references ACI 318-11) and NFPA 13-19 Section 18.5 (which references ACI 318-14).

Note: For simplicity, this document will reference the 2016 NFPA-13 and 2019 NFPA-13 document sections.

This document will not cover the design of the components of the pipe support hangers or sway bracing. Rather, this document will
provide the maximum horizontal load that can be applied to the sway brace, pr, based on the Hilti fastener type and embedment
depth, fastener load capacity, the concrete strength and configuration, the sway brace to fastener connector (seismic hinge)
geometry, and the brace angle. See Figure 2 on the following page. pr does not consider the adequacy of the seismic hinge or
other components of the sway bracing or vertical hanger. The design engineer of record must ensure all of these components are
suitable for the application and design loads.

This document is a supplement to the Hilti North American Product Technical Guide, Volume 2, Anchor Fastening Technical
Guide, Edition 21 (PTG Ed. 21). Please refer to the publication in its entirety, which is available at www.hilti.com or www.hilti.ca, for
complete details including data development, product specifications, general suitability, installation, corrosion and spacing and
edge distance guidelines, for the Hilti anchoring systems noted within.
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L_Hilti fastener
Angle A, B, or C

Angle A = 30° to 44°
= -|-I > L) Angle B = 45° to 59°
Angle C = 60° to 90°

Hilti fastener

Angle D,
E,orF

Angle D, E, or F
Angle D = 30° to 44°
Angle E = 45° to 59°
Angle F = 60° to 90°

Load Perpendicular to Structural Member

Hilti fastener /)/é\’e/ p

Fow

ﬁnglrelG, Angle G, H, or | /
! Angle G = 30° to 44°
Fow Fow Angle H = 45° to 59°

Angle | =60°to 90°
Figure 2 — Sway brace load, Fo from typical sway brace configuration
Load Parallel to Structural Member (Source: NFPA 13 2016 Edition Figure 9.3.5.12.1 and NFPA 13 2019 Edition Figure 18.5.12.1)

Horizontal earthquake load design per NFPA-13

The maximum horizontal earthquake load, pr that will not exceed the allowable capacity of the anchor, can be derived from
NFPA 13-16 Eq. A.9.3.5.12.2a and NFPA 13-19 Eq. A18.5.12.2a:

( : )( - )
+ <1.2
Tal\ow Va\low

where:
T = applied service tension load, including the effect of prying = FouXP, for all Angle Categories
F.. = horizontal earthquake load
P, = prying factor based on fitting geometry and brace angle from vertical as determined from NFPA 13-16 A.9.3.5.12.2
and NFPA 13-19 A18.5.12.2
T..0w = @llowable service tension load
V = applied service shear load =
Angle Category A, B,and C: V=F |
Fu

tan®

Angle Category D, E, and F: V=

F
Angle Category G, H, and I: V=g

0 = brace angle (see Figure 2)

V...w = @llowable service shear load
T/T,0w Shall not be greater than 1.0
V/V,,.., shall not be greater than 1.0

Substituting for T and V for the various angle categories:

Angle Category A, B, and C: Angle Category D, E, and F: Angle Category G, H, and I:
F.P Fou F.'P, F, /tan® F. P F../sin®
+ <1.2 + <1.2 + <1.2
TaHow Vallow Tallow Vallow Tal\ow Val\ow
where: where: where:
F.,-P/T,..=10 F, P/T,.,s10 F., P/T,,s10
pw r allow pw r allow pw r allow
Fow/ Vaiow s 1.0 (Fo./ tanB) /v, 1.0 (Fou/ sinB)/V,,., =10
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Design Tables for Pre-calculated Horizontal Earthquake Load

Anchorage for seismic bracing technical supplement

The design tables starting on page 8 determine the maximum horizontal load, pr, that will satisfy NFPA 13-16 Eq. A.9.3.5.12.2a
and NFPA 13-19 Eq. A18.5.12.2a, for various Hilti post-installed and cast-in anchors used in conjunction with various seismic brace
swivel attachments to attach the sway brace to concrete.

Notes:

T.ow @and 'V, used as the calculation basis for F_ in the tables are determined from a strength design calculation according to
ACI 318-19 Ch. 17 and converted to allowable values per NFPA 13-16 A.9.3.5.12.8.3(D) and NFPA 13-19 A18.5.12.7.3(D).

Anchor calculation assumes cracked concrete condition and seismic design category C through F.

Minimum edge distance noted in tables assumes a single anchor with one nearby edge with the shear load perpendicular toward
the edge. For an anchor in a corner, the distance to the edge parallel to the direction of the shear must be at least 1.5 times the
minimum edge distance noted in the table.

Minimum spacing distance noted in tables assumes two anchors in the middle of the concrete with no edge distance reductions.
Seismic brace swivel attachment prying factors noted in the tables are from data published according to the following documents
Hilti MQS-SP-L-1/2” and MQS-SP-T-1/2” seismic hinge prying factors taken from Hilti Statement on the Prying Factors in

regard to Hilti Seismic hinge (all sizes) technical document, dated November 18, 2019.
Tolco™ Figure 909, 910, and 980 swivel brace attachment prying factors taken from Seismic Bracing Anchor Load Charts
B-Line series technical publication, given by Tolco on March 1st, 2021.
Prying factors for the Afcon AF075, AF076, AFQ77, AF771 and AF700 were taken from ASC’s Part Info Sheets for AFQ75,
AF076, AF077, AF771 and AF700 downloaded May 7th, 2021.
The above noted documents are subject to change. Contact Hilti for copies of the reference documents noted above.
Contact Hilti for copies of the reference documents noted above.
TOLCO™ trademark is owned by Eaton Corporation plc.
AFCON™ trademark is owned by ASC Engineered Solutions.
Prying factors are provided that give the highest value for the given angle category. The corresponding value of P and pr will be
conservative for the other angles within the angle category.
For angle categories D to |, the angle, 6, is selected that leads to the highest value for the applied shear load, V. The
corresponding value of pr will be conservative for the other angles within the angle category. 8 = 30° for Angle D and G, 6 = 45°
for Angle E and H, and 8 = 60° or 75° for Angle F and I.
F .. does not consider the adequacy of the seismic hinge or other components of the sway bracing or vertical hanger. The design
engineer of record must ensure all components are suitable for the application and design loads.
Values in tables are applicable for noted concrete compressive strength and for concrete with higher compressive strengths.
For applications outside of the above noted parameters, contact Hilti for assistance.
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Design Example:

We will use a carbon steel 1/2-in. diameter x 3-1/4-in. effective embedment depth Hilti KWIK Bolt TZ2 (KB-TZ2) expansion anchor
to attach a Hilti seismic lateral brace into 3,000 psi normal weight concrete. We will assume the concrete is cracked for the seismic
design. We will assume the anchor is in the middle of a concrete slab (no edge or anchor spacing influence). We will use a Hilti
MQS-SP-L-1/2” seismic hinge with a brace angle of 45 degrees (Angle B) attached to the underside of the concrete. Prying factor
for this specific hinge in angle category B is 1.580.

Anchorage for seismic bracing technical supplement

The LRFD tension and shear capacity of the KB-TZ2 is determined through a calculation per ACI 318-19 Ch. 17 based on the
design variables from ICC-ES ESR-4266. A design using the Hilti PROFIS Engineering design software yielded the following LRFD
capacities (design is performed in cracked concrete with seismic reduction factors per ACI 318-19 17.10.5.4):

T eep = 2,660 Ib.

LRFD

V aep = 4,471 |b.

LRFD

To convert the values to an Allowable Stress Design (ASD) value, multiply the LRFD value by 0.43 (NFPA 13-16 A.9.3.5.12.8.3(D))
or NFPA 13-19 A18.5.12.7.3(D).

T,,=2660-0.43=1,144 Ib.

allow

V.. =4471-0.43=1,923 Ib.

allow

We will calculate a maximum horizontal shear, pr =631 Ib. Thus:

F.-P, F. 631 1.580 631
+ = + =1.20<1.20K
Toow Vo 1,144 1,923

F P /T _=631-1580/1144=0.87<1.00K

pw r allow

Fow/ Vaiow = 631/1,923 =0.33=<1.0 OK

allow

.. Maximum horizontal load, pr =631 Ib.

Alternatively, the maximum horizontal load, pr, can be determined from the shortcut tables starting on page 8. Going to page 8, pr
can be selected as shown (refer to the Hilti MQS-SP-L-1/2” table, using Angle B, for the 1/2x3-1/4 KB-TZ2 anchor).

; ; ) - Hilti MQS-SP-L-1/2” and MQS-SP-T-1/2"
Nominal | Effective | M DA Min. A B c D E F G A i
ar(‘jcia” embed. di:tagnie jlpsfacr':‘c% ti?glfr:Z:s 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
i Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4100 | 1580 | 0.870 | 1.850 | 1.520 | 2.320 | 2.900 | 3.440 | 3.710 | 2620 | 2140 | 1.920
1-1/2 8 12 5 123 267 388 239 223 201 175 147 119 168 206 230
e 2 5 6 5 166 359 522 321 300 271 235 198 160 227 278 310
2-1/2 9-1/2 7-1/2 5 232 551 837 487 481 406 329 277 243 344 422 470
3-1/4 8-1/2 9-3/4 5-1/2 279 631 937 561 538 471 394 333 280 397 486 541

5/8" minimum

W
+

»\,‘366\9‘ . x = =,

o5 e a"’y: ::: qm':’ . % g T 3,000 psi minimum
88 o g £ ] lightweight concrete
c3 £2 ]

SE == o=

%

Vaiow E |

)
3-7/8" 0 i
4//”7 IS min. ‘ . ‘
DZS"GOOUQ@ ‘ Min. 12" typical ‘

3 Min. edge distance —| ‘<7
Figure 3 - Flat Slab Concrete Installations Figure 4 - Lightweight Concrete Over Metal Deck Installations
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CARBON STEEL KWIK BOLT TZ2 8

The Hilti KB-TZ2 is the most versatile anchor of the group and is most often used for pipe supports
in seismic areas. The design capacity is the best of its class while remaining a cost effective solution
that is easier to install. The anchor is available in 3/8-in.to 3/4-in. diameters and is supported by
ICC-ES ESR-4266 and has FM and UL listings for fire-sprinkler applications.

3,000 psi flat slab concrete 8
4,000 psi flat slab concrete 9
5,000 psi flat slab concrete 10
6,000 psi flat slab concrete 11
3,000 and 4,000 psi lightweight concrete over metal deck 12
2-in. and 3-in. deck profiles (i.e. W2, W3) 12
KB1 13
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The Hilti KB1 is a cost effective wedge anchor similar to the KB-TZ2, and can also be used for pipe
supports in seismic areas. This anchor is available in 3/8-in to 3/4-in diameters and is supported by
IAPMO ER 678 and has FM and UL listings for fire sprinkler applications.

3,000 psi flat slab concrete 13

4,000 psi flat slab concrete 14

5,000 psi flat slab concrete 15

6,000 psi flat slab concrete 16

3,000 and 4,000 psi lightweight concrete over metal deck 17

2-in. and 3-in. deck profiles (i.e. W2, W3) 17

— KCM-WF/-PD 18

The KCM-WF/-PD cast-in anchor has multiple internal threads for ultimate flexibility for many pipe
sizes and is intended for flat concrete slabs. The anchor is available in 1/4-in. to 3/4-in. inner thread
diameters (3/8-in to 3/4-in. diameters are applicable for seismic bracing) and is supported by ICC-ES
ESR-4145 and has FM and UL listings for fire-sprinkler applications.

3,000 psi flat slab concrete 18
4,000 psi flat slab concrete 19
5,000 psi flat slab concrete 20
6,000 psi flat slab concrete 21

January 2022 6



Anchorage for seismic bracing technical supplement

CONTENTS

KCM-MD 22

The KCM-MD cast-in anchor has been optimized for installation in concrete over metal deck
applications. With a short plate option for direct installation on the deck or a long plate option to span
the lower flutes, the KCM-MD has tremendous flexibility for the fire sprinkler pipe installer. Short plate
anchors are shown in this supplement. The KCM-MD is supported by ICC-ES ESR-4145 and has FM
and UL listings for fire-sprinkler applications.

3,000 and 4,000 psi lightweight concrete over metal deck 22
2-in. and 3-in. deck profiles (i.e. W2, W3) 22
KCC-WF 23

The KCC-WF quick push-to-connect technology offers ultimate productivity and is intended for flat
concrete slabs. The anchor is available in 3/8-in. and 1/2-in. diameters and is supported by ICC-ES
ESR-4145 and has FM and UL listings for fire-sprinkler applications.

3,000 psi flat slab concrete 23
4,000 psi flat slab concrete 24
5,000 psi flat slab concrete 25
6,000 psi flat slab concrete 26
KCC-MD 27

Pre-assembled self-tapping screws reduce the installation time of the KCC-MD and color-coded
plastic plugs protect the inner threads from concrete, sprayed-on fireproofing, and sprayed-on
insulation The anchor is available in 3/8-in. and 1/2-in. diameters and is supported by ICC-ES ESR-
4145 and has FM and UL listings for fire-sprinkler applications.

3,000 and 4,000 psi lightweight concrete over metal deck 27
2-in. and 3-in. deck profiles (i.e. W2, W3) 27

HILTI MQS-SP-L-1/2” AND MQS-SP-T-1/2”

The Hilti Seismic Hinge MQS-SP is a versatile and quick connect solution for seismic bracing
attachments. FM rated for seismic solutions for the lateral or transversal brace assembly. Contact
Hilti for more information on the seismic hinge and other Hilti pipe support solutions.

For comprehensive information on the above noted anchors reference the Hilti North American Product Technical Guide, Volume 2: Anchor Fastening Technical Guide,
Edition 21, or the above noted ICC Evaluation Service reports.
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Maximum allowable pipe horizontal load, pr (Ib) carbon steel
Hilti KWIK Bolt TZ2 in 3,000 psi normal weight cracked concrete’

Nominal Mi Mi Mi Hilti MQS-SP-L-1/2” and MQS-SP-T-1/2”
aﬁ?r::;ar Hisive edlgé spal:r:ﬁg con:l:rr];ete R = © D 4 i € b ]
dia. embed. dfeeres || cisens | wistaees 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4100 1.580 0.870 1.850 1.520 2.320 2.900 3.440 3.710 2.620 2140 1.920
1-1/2 8 12 5 123 267 388 239 223 201 175 147 119 168 206 230
12 2 5 6 5 166 359 522 321 300 271 235 198 160 227 278 310
2-1/2 -1 7-1/2 5 232 551 837 487 481 406 329 277 243 344 422 470
3-1/4 8-1/2 9-3/4 5-1/2 279 631 937 561 538 471 394 333 280 397 486 541
. . . . Tolco™ Figure 909 seismic brace
‘ancror | EMective | Gl | anacing | conorete | oo or | aot 3 AP ; & 1.7 |
dia. embed. dicenee | eisams | i aess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.080 0.950 1.360 1.650 1.400 1.830 2.220 2.710 1.920 1.570 1.400
1-1/2 5 8 5 167 299 323 258 186 254 238 200 130 183 224 251
3/8 2 5-1/4 5 255 455 490 393 282 386 364 307 197 278 341 381
2-1/2 5-1/4 7-1/2 5 280 488 524 426 302 418 402 347 213 301 369 413
1-1/2 8 12 5 191 342 369 295 213 290 272 228 148 209 256 286
12 2 5 6 5 257 461 497 398 287 390 367 307 199 282 345 386
2-1/2 9-1/2 7-1/2 5 383 726 791 616 456 603 521 429 309 436 534 598
3-1/4 8-1/2 9-3/4 5-1/2 445 819 888 702 512 688 625 515 352 497 608 681
2-3/4 13 8-1/4 5 442 902 989 757 570 740 601 495 379 536 656 734
5/8 3-1/4 12 9-3/4 5-1/2 567 1078 1175 915 677 896 772 636 459 648 793 887
4 11 12 6 617 1153 1254 984 723 964 853 703 493 696 852 954
3-1/4 15-1/4 9-3/4 5-1/2 567 1172 1288 982 742 960 772 636 492 695 851 953
3/4 3-3/4 14 11-1/4 6 703 1370 1497 1159 863 1134 957 789 581 820 1004 1124
4-3/4 11-3/4 14-1/4 8 772 1462 1594 1242 918 1216 1051 866 623 879 1076 1205
f f " A Tolco™ Figure 910/980 seismic brace
anonor | Effective | i | aing | conerete | - A e E g E ; E g !
dia. embed. distance | distance | thickness 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr [Pl Pr Pr Pr Pr Pr Pr
in in in in in 2.930 1.290 0.750 0.960 1.310 1.670 1.970 2.250 1.920 1.360 1.110 0.990
1-1/2 5 8 5 147 268 367 321 211 225 224 197 160 227 278 311
3/8 2 5-1/4 5 224 407 556 487 320 342 343 303 243 344 421 471
2-1/2 5-1/4 7-1/2 5 247 440 591 521 340 373 379 343 261 368 451 505
1-1/2 8 12 5 167 306 420 367 241 257 256 225 183 259 317 355
12 2 5 6 5 226 412 566 494 325 346 345 303 247 349 428 478
2-1/2 9-1/2 7-1/2 5 325 640 918 786 527 528 484 424 393 555 680 761
3-1/4 8-1/2 9-3/4 5-1/2 389 728 1021 883 586 606 581 508 441 623 764 855
2-3/4 13 8-1/4 5 375 788 1164 982 668 643 558 489 491 694 850 951
5/8 3-1/4 12 9-3/4 5-1/2 482 951 1364 1167 784 784 717 628 583 824 1010 1130
4 11 12 6 533 1021 1447 1245 832 846 793 694 623 880 1078 1206
3-1/4 15-1/4 9-3/4 5-1/2 482 1024 1519 1278 872 833 717 628 639 903 1106 1238
3/4 3-3/4 14 11-1/4 6 598 1205 1746 1486 1003 989 889 778 743 1050 1286 1440
4-3/4 11-3/4 14-1/4 8 656 1291 1849 1583 1062 1064 976 855 791 1118 1369 1533
. . . . Afcon™ AF075/AF076/AFQ77 seismic brace
ancnor | e | soge | spacing | concrete | st | aneer | socae | sk | assoe | ot o0 | aosees | asnge | oo
dia. embed. R B — e 30°-44 45°-59 60°-90 30°-44 45°-59 60°-90 30°-44 45°-59 60°-90
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.070 1.380 1.620 1.420 2.250 2.750 1.940 1.590
1-1/2 8 12 5 189 344 292 215 287 225 147 208 254
12 2 5 6 5 254 463 394 290 387 303 198 280 342
2-1/2 9-1/2 7-1/2 5 378 730 610 461 597 424 306 433 529
3-1/4 8-1/2 9-3/4 5-1/2 441 824 695 518 681 508 348 493 603
. . . . Afcon™ AF771 seismic brace
anhor | Effective | 20| cpacing | conorete | A E © g E ; ¢ R !
dia. embed. aliEnes o e 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.170 2.000 0.960 1.970 2.380 2.960 1.930 1.360 1.110
1-1/2 8 12 5 121 225 367 191 197 171 183 259 317
12 2 5 6 5 164 303 494 258 266 230 246 349 428
2-1/2 9-1/2 7-1/2 5 229 458 786 404 398 322 391 555 680
3-1/4 8-1/2 9-3/4 5-1/2 274 529 883 457 461 386 440 623 764
2-3/4 13 8-1/4 5 264 550 982 501 462 371 489 694 850
5/8 3-1/4 12 9-3/4 5-1/2 339 680 1167 600 590 477 581 824 1010
4 11 12 6 374 736 1245 643 641 527 621 880 1078
3-1/4 15-1/4 9-3/4 5-1/2 339 706 1278 651 594 477 637 903 1106
3/4 3-3/4 14 11-1/4 6 420 856 1486 762 736 592 Yal 1050 1286
4-3/4 11-3/4 14-1/4 8 461 924 1583 815 802 650 789 1118 1369
. . . ; Afcon™ AF700 seismic brace
";?‘3'12?' 'Zﬁ?ﬁéﬁe gf’gé Sp'\::;;‘g °°,:‘A‘I’?éte 30°/-\44° 45°‘-359° 60°c-:90° 30°I-344° 45559" 60"’-:90" 30°c-;44° 45°|-*59° 60°!90°
dia. distance distance thickness Pr Pr Pr Pr Br Pr Pr Pr Pr
in in in in in 2.550 1.090 0.910 1.410 1.450 2.000 1.830 1.290 1.060
1-1/2 8 12 5 187 340 378 232 283 253 188 267 326
12 2 5 6 5 252 458 509 313 381 341 254 360 439
2-1/2 9-1/2 7-1/2 5 374 721 813 504 588 476 405 574 701
3-1/4 8-1/2 9-3/4 5-1/2 436 815 912 562 671 572 455 644 786
2-3/4 13 8-1/4 5 431 895 1020 636 720 550 508 720 878
5/8 3-1/4 12 9-3/4 5-1/2 554 1071 1208 749 873 706 602 853 1041
4 1 12 6 605 1146 1288 796 939 781 642 909 1109
3-1/4 15-1/4 9-3/4 5-1/2 554 1164 1328 829 933 706 662 938 1143
3/4 3-3/4 14 11-1/4 6 687 1361 1541 957 1104 875 768 1088 1327
4-3/4 11-3/4 14-1/4 8 754 1453 1639 1015 1185 962 817 1157 1411

1 Refer to Figure 3 for flat slab concrete installation.
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Maximum allowable pipe horizontal load, pr (Ib) carbon steel
Hilti KWIK Bolt TZ2 in 4,000 psi normal weight cracked concrete’

Nominal Mi Mi Mi Hilti MQS-SP-L-1/2” and MQS-SP-T-1/2”
aﬂ?r:r;er‘ i edlgé spal:r;ﬁg con(I:r:éte > = @ S = i € 0 ]
dia. embed. deres || ciernes | diioees 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.100 1.580 0.870 1.850 1.520 2.320 2.900 3.440 3.710 2.620 2140 1.920
1-1/2 8 12 5 143 308 448 275 257 232 202 170 137 195 238 266
12 2 5 6 5 192 415 603 371 347 313 271 229 185 262 321 358
2-1/2 8-1/4 7-1/2 5 268 613 915 545 526 457 379 320 272 385 471 526
3-1/4 7-1/2 9-3/4 5-1/2 322 699 1018 625 585 527 455 384 312 441 540 602
" . X X Tolco™ Figure 909 seismic brace
‘anchor | EMoctive | Coc | apacing | conorete | oorier | aat ¢ AP ; & 1.7 |
dia. embed. aisienee || eisems | dioess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.080 0.950 1.360 1.650 1.400 1.830 2.220 2.710 1.920 1.570 1.400
1-1/2 5 8 5 193 345 373 298 215 293 275 230 150 211 258 289
3/8 2 4-3/4 5 284 494 530 431 306 423 409 355 216 305 373 418
2-1/2 4-1/2 7-1/2 5 312 529 565 465 326 457 450 401 233 329 402 450
1-1/2 8 12 5 220 395 426 341 246 335 314 263 171 241 295 331
12 5 6 5 297 532 574 459 331 451 423 355 230 325 398 445
2-1/2 8-1/4 7-1/2 5 431 799 867 683 500 669 601 496 343 484 592 663
3-1/4 7-1/2 9-3/4 5-1/2 499 897 968 774 558 759 712 595 388 548 671 751
2-3/4 11-1/4 8-1/4 5 510 1001 1094 845 630 827 694 572 424 598 732 820
5/8 3-1/4 10-1/4 9-3/4 5-1/2 640 1187 1289 1015 743 994 891 735 509 719 879 984
4 9-1/2 12 6 694 1266 1370 1088 790 1066 985 812 545 770 942 1055
3-1/4 13-1/4 9-3/4 5-1/2 655 1303 1426 1098 822 1074 891 735 551 778 951 1065
3/4 3-3/4 12-1/4 11-1/4 6 805 1513 1646 1288 949 1261 1105 911 646 912 1116 1249
4-3/4 10-1/4 14-1/4 8 828 1547 1682 1319 969 1292 1143 942 661 934 1143 1280
f A f 7 Tolco™ Figure 910/980 seismic brace
anchor | Eflective | A | acing | conorete | - A E E E E ; c 0 !
dia. embed. shsienee || eisenss | dinaess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr [Pl Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.930 1.290 0.750 0.960 1.310 1.670 1.970 2.250 1.920 1.360 1.110 0.990
1-1/2 5 8 5 169 309 424 370 244 259 259 227 185 262 321 359
3/8 2 4-3/4 5 251 445 597 527 343 378 386 350 264 372 456 510
2-1/2 4-1/2 7-1/2 5 276 479 632 562 364 409 425 396 281 397 487 544
1-1/2 8 12 5 193 353 485 423 279 296 296 260 212 299 366 410
12 2 5 6 5 261 476 653 570 376 399 398 350 285 403 494 552
2-1/2 8-1/4 7-1/2 5 376 709 999 862 574 589 559 489 431 609 746 834
3-1/4 7-1/2 9-3/4 5-1/2 438 802 1103 962 634 672 670 587 481 680 833 932
2-3/4 11-1/4 8-1/4 5 433 879 1277 1086 734 721 645 564 543 767 940 1052
5/8 3-1/4 10-1/4 9-3/4 5-1/2 557 1053 1484 1280 853 874 828 725 640 904 1108 1240
4 9-1/2 12 6 608 1128 1569 1362 902 9N 915 801 681 962 1178 1318
3-1/4 13-1/4 9-3/4 5-1/2 557 1143 1669 1416 959 936 828 725 708 1000 1225 1371
3/4 3-3/4 12-1/4 11-1/4 6 690 1338 1905 1635 1094 1106 1026 899 818 1155 1415 1583
4-3/4 10-1/4 14-1/4 8 714 1370 1943 1671 1116 1135 1061 929 835 1180 1446 1618
. . . . Afcon™ AF075/AF076/AF077 seismic brace
’1?‘21;‘?’?' fﬁ?ﬁgf :g;é Sp“:g;‘g °°':‘A‘I’?é‘e 30°/§44° 45°‘-359° 60590" 30°E-)44° 45°|-559° 60°|-:90° 3of44° 45°|-459° 60°190°
dia. distance distance thickness Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.070 1.380 1.620 1.420 2.250 2.750 1.940 1.590
1-1/2 8 12 5 218 397 338 248 331 260 169 240 293
12 2 5 6 5 294 535 455 334 446 350 228 323 395
2-1/2 8-1/4 7-1/2 5 427 804 676 506 663 489 339 480 587
3-1/4 7-1/2 9-3/4 5-1/2 494 902 767 564 752 587 384 544 665
. . . . Afcon™ AF771 seismic brace
anchor | Efective | Rl | g | concrete | A e E v E 5 e B !
dia. embed. alsernee T —— e 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.170 2.000 0.960 1.970 2.380 2.960 1.930 1.360 1.110
1-1/2 8 12 5 140 260 423 221 228 197 211 299 366
12 2 5 6 5 189 350 570 297 307 266 284 403 494
2-1/2 8-1/4 7-1/2 5 264 513 862 446 447 372 429 609 746
3-1/4 7-1/2 9-3/4 5-1/2 317 590 962 502 517 446 480 680 833
2-3/4 11-1/4 8-1/4 5 305 624 1086 557 534 429 541 767 940
5/8 3-1/4 10-1/4 9-3/4 5-1/2 391 762 1280 662 664 551 638 904 1108
4 9-1/2 12 6 432 823 1362 707 719 609 679 962 1178
3-1/4 13-1/4 9-3/4 5-1/2 391 808 1416 725 685 551 705 1000 1225
3/4 3-3/4 12-1/4 11-1/4 6 485 961 1635 843 836 683 815 1155 1415
4-3/4 10-1/4 14-1/4 8 501 987 1671 863 859 706 833 1180 1446
. . . . Afcon™ AF700 seismic brace
’\;?‘?;‘gfl Ig:r?tfgc\ile Qf‘gé Sp“:g;‘g °°':‘A‘I’?é‘e 30°/§44° 45°‘-359° 60°(-:90° 30°?44° 45559" 60"'-:90" 30°c-a44° 45°'-*59° 60°190°
dia. distance distance thickness Pr Br Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.550 1.090 0.910 1.410 1.450 2.000 1.830 1.290 1.060
1-1/2 8 12 5 216 393 437 268 327 292 218 308 376
12 2 5 6 5 291 529 588 361 440 393 293 415 507
2-1/2 8-1/4 7-1/2 5 423 794 891 550 653 550 444 629 767
3-1/4 7-1/2 9-3/4 5-1/2 490 892 992 610 742 660 495 701 855
2-3/4 11-1/4 8-1/4 5 498 994 1126 700 805 635 561 795 970
5/8 3-1/4 10-1/4 9-3/4 5-1/2 628 1180 1324 817 970 816 660 935 1140
4 9-1/2 12 6 681 1259 1406 866 1041 901 701 993 1211
3-1/4 13-1/4 9-3/4 5-1/2 640 1294 1469 914 1045 816 732 1037 1265
3/4 3-3/4 12-1/4 11-1/4 6 789 1503 1692 1047 1229 1011 843 1195 1457
4-3/4 10-1/4 14-1/4 8 812 1538 1729 1069 1260 1046 861 1220 1489

1 Refer to Figure 3 for flat slab concrete installation.
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Maximum allowable pipe horizontal load, pr (Ib) carbon steel
Hilti KWIK Bolt TZ2 in 5,000 psi normal weight cracked concrete’

Anchorage for seismic bracing technical supplement

Nominal Min Min Min Hilti MQS-SP-L-1/2” and MQS-SP-T-1/2”
anchor Hisive edgé spaciﬁg concréte R = © D 4 i € b
dia. embed. dfeeres || cisens | wistaees 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4100 1.580 0.870 1.850 1.520 2.320 2.900 3.440 3.710 2.620 2140 1.920
1-1/2 8 12 5 159 345 501 308 288 260 225 190 154 218 266 297
12 2 5 6 5 215 464 674 415 387 350 304 256 207 293 359 400
2-1/2 7-1/4 7-1/2 5 300 665 978 593 562 499 424 358 296 419 513 572
3-1/4 6-3/4 9-3/4 5-1/2 360 754 1082 677 622 574 509 429 338 478 585 652
. . . . Tolco™ Figure 909 seismic brace
‘ancror | EMective | ol | apacing | conorete | oo or | aot 3 AP ; & 1.7
dia. embed. dicenee | eisams | i aess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.080 0.950 1.360 1.650 1.400 1.830 2.220 2.710 1.920 1.570 1.400
1-1/2 5 8 5 215 386 417 334 240 327 307 258 167 236 289 324
3/8 2 4-1/4 6 5 309 525 562 461 324 453 446 396 231 326 400 447
2-1/2 4 7-1/2 5 337 560 597 495 344 487 490 449 248 351 429 480
1-1/2 8 12 5 246 441 476 381 275 374 351 294 191 270 330 370
12 2 5 6 5 332 595 642 514 370 504 473 396 257 364 445 498
2-1/2 7-1/4 7-1/2 5 472 858 929 738 535 724 671 554 370 523 639 716
3-1/4 6-3/4 9-3/4 5-1/2 544 959 1031 833 594 817 779 665 417 589 721 807
2-3/4 10 8-1/4 5 570 1081 1179 918 679 899 776 639 460 650 795 891
5/8 3-1/4 9-1/4 9-3/4 5-1/2 700 1275 1380 1096 795 1075 996 821 550 776 950 1063
4 8-1/2 12 6 758 1357 1463 1173 844 1150 1082 908 588 830 1016 1137
3-1/4 11-3/4 9-3/4 5-1/2 732 1410 1538 1194 887 1169 997 821 599 846 1034 1158
3/4 3-3/4 11 11-1/4 6 882 1629 1766 1394 1018 1366 1235 1018 699 987 1208 1352
4-3/4 9 14-1/4 8 873 1615 1752 1381 1010 1353 1219 1005 692 978 1197 1340
f f " A Tolco™ Figure 910/980 seismic brace
anonor | Effective | i | aing | conerete | - A e E g E ; E g
dia. embed. distance | distance | thickness 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pl Pr Pr Pr Pr Pr Pr
in in in in in 2.930 1.290 0.750 0.960 1.310 1.670 1.970 2.250 1.920 1.360 1.110 0.990
1-1/2 5 8 5 189 346 474 414 273 290 289 254 207 293 359 401
3/8 2 4-1/4 6 5 274 476 629 559 362 406 421 391 279 395 484 541
2-1/2 4 7-1/2 5 300 510 663 594 381 439 464 443 297 420 514 575
1-1/2 8 12 5 216 395 542 473 312 331 331 290 237 334 410 458
12 2 5 6 5 291 532 730 638 420 446 445 391 319 450 552 617
2-1/2 7-1/4 7-1/2 5 414 765 1062 923 610 639 624 547 461 652 798 893
3-1/4 6-3/4 9-3/4 5-1/2 479 861 1167 1025 671 727 734 656 513 724 887 992
2-3/4 10 8-1/4 5 484 954 1368 1171 786 787 721 631 585 827 1013 1134
5/8 3-1/4 9-1/4 9-3/4 5-1/2 614 1136 1579 1371 907 949 926 811 686 969 1186 1328
4 8-1/2 12 6 666 1214 1665 1455 957 1019 1018 896 727 1027 1259 1408
3-1/4 11-3/4 9-3/4 5-1/2 622 1242 1790 1528 1028 1021 926 811 764 1079 1322 1480
3/4 3-3/4 1 11-1/4 6 772 1446 2031 1755 1167 1203 1147 1005 878 1240 1519 1699
4-3/4 9 14-1/4 8 761 1433 2016 1741 1158 1191 1132 991 870 1230 1506 1685
. . . . Afcon™ AF075/AF076/AFQ77 seismic brace
ancnor | e | oy | spacing | concrete | st | aneer | socae | socees | assoe | ot o0 | aosees | asnge | oo
el embed. R B — e 30°-44 45°-59 60°-90 30°-44 45°-59 60°-90 30°-44 45°-59 60°-90
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.070 1.380 1.620 1.420 2.250 2.750 1.940 1.590
1-1/2 8 12 5 244 444 378 277 371 290 189 268 328
12 2 5 6 5 328 598 509 374 499 391 255 361 441
2-1/2 7-1/4 7-1/2 5 467 863 731 541 717 547 366 519 634
3-1/4 6-3/4 9-3/4 5-1/2 539 964 825 600 810 656 413 585 715
. . . . Afcon™ AF771 seismic brace
ol | etecwe | M | M| Me AT & T e T o [ E | F T & T BT
dia. embed. aliEnee o - R 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.170 2.000 0.960 1.970 2.380 2.960 1.930 1.360 1.110
1-1/2 8 12 5 157 291 473 247 255 221 236 334 410
12 2 5 6 5 211 392 638 333 343 297 318 450 552
2-1/2 7-1/4 7-1/2 5 295 559 923 480 489 416 460 652 798
3-1/4 6-3/4 9-3/4 5-1/2 354 640 1025 537 563 499 511 724 887
2-3/4 10 8-1/4 5 340 683 1171 602 592 480 583 827 1013
5/8 3-1/4 9-1/4 9-3/4 5-1/2 437 830 1371 712 726 616 683 969 1186
4 8-1/2 12 6 483 895 1455 759 785 681 725 1027 1259
3-1/4 11-3/4 9-3/4 5-1/2 437 885 1528 785 766 616 761 1079 1322
3/4 3-3/4 11 11-1/4 6 542 1049 1755 909 915 764 875 1240 1519
4-3/4 9 14-1/4 8 535 1038 1741 901 905 754 868 1230 1506
. . . ; Afcon™ AF700 seismic brace
";?‘3'12?' 'Zﬁ?ﬁéﬁe gf’gé Sp'\::;;‘g °°,:‘A‘I’?éte 30°/-\44° 45°‘-359° 60°c-:90° 30°I-344° 45559" 60"’-:90" 30°c-;44° 45°|-*59° 60°!90°
dia. distance distance thickness Pr Pr Pr Pr Br Pr Pr Pr Pr
in in in in in 2.550 1.090 0.910 1.410 1.450 2.000 1.830 1.290 1.060
1-1/2 8 12 5 242 439 488 300 365 327 243 345 421
12 2 5 6 5 325 591 658 404 492 440 328 464 567
2-1/2 7-1/4 7-1/2 5 463 853 952 586 706 615 475 673 821
3-1/4 6-3/4 9-3/4 5-1/2 534 953 1056 647 799 725 526 746 910
2-3/4 10 8-1/4 5 557 1075 1212 751 876 710 604 856 1044
5/8 3-1/4 9-1/4 9-3/4 5-1/2 687 1268 1415 871 1049 912 705 999 1220
4 8-1/2 12 6 744 1349 1500 921 1124 1005 748 1059 1292
3-1/4 11-3/4 9-3/4 5-1/2 715 1401 1583 982 1138 912 789 1118 1363
3/4 3-3/4 1 11-1/4 6 865 1619 1814 1119 1333 1130 904 1281 1562
4-3/4 9 14-1/4 8 856 1605 1799 1110 1320 1115 897 1270 1550
1 Refer to Figure 3 for flat slab concrete installation.
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Anchorage for seismic bracing technical supplement

Maximum allowable pipe horizontal load, pr (Ib) carbon steel
Hilti KWIK Bolt TZ2 in 6,000 psi normal weight cracked concrete’

Nominal Mi Mi Mi Hilti MQS-SP-L-1/2” and MQS-SP-T-1/2”
aﬂ?r:r;er‘ i edlgé spal:r;ﬁg con(I:r:éte > = @ S = i € 0 ]
dia. embed. deres || ciernes | diioees 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.100 1.580 0.870 1.850 1.520 2.320 2.900 3.440 3.710 2.620 2140 1.920
1-1/2 8 12 5 175 377 548 337 315 285 247 208 168 238 292 325
12 2 5 6 5 235 508 739 455 425 384 333 280 227 321 393 438
2-1/2 6-3/4 7-1/2 5 329 709 1030 634 592 535 465 392 316 448 548 611
3-1/4 6 9-3/4 5-1/2 393 802 1134 721 652 614 558 470 360 509 624 695
" . X X Tolco™ Figure 909 seismic brace
‘anchor | EMoctive | Coc | apacing | conorete | oorier | aat ¢ AP ; & 1.7 |
dia. embed. aisienee || eisems | dioess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.080 0.950 1.360 1.650 1.400 1.830 2.220 2.710 1.920 1.570 1.400
1-1/2 5 8 5 236 423 457 366 263 359 337 282 183 259 317 354
3/8 2 3-3/4 5 330 551 588 486 339 478 479 434 244 344 421 471
2-1/2 3-3/4 7-1/2 5 359 586 623 521 359 513 525 492 261 369 451 505
1-1/2 8 12 5 270 484 522 418 301 410 385 323 209 296 362 405
12 2 5 6 5 363 652 703 563 405 552 519 434 282 398 488 546
2-1/2 6-3/4 7-1/2 5 507 908 980 785 565 770 724 607 393 556 680 761
3-1/4 6 9-3/4 5-1/2 583 1010 1083 882 625 866 838 728 442 624 764 855
2-3/4 9-1/4 8-1/4 5 615 1150 1250 981 721 961 850 700 492 694 850 951
5/8 3-1/4 8-1/2 9-3/4 5-1/2 752 1349 1456 1166 839 1143 1074 900 584 825 1010 1130
4 7-3/4 12 6 813 1432 1541 1244 888 1221 1165 995 623 881 1078 1206
3-1/4 10-3/4 9-3/4 5-1/2 797 1501 1634 1277 IH 1250 1092 900 640 904 1106 1238
3/4 3-3/4 10 11-1/4 6 949 1726 1867 1485 1076 1456 1351 1115 744 1051 1286 1440
4-3/4 8-1/4 14-1/4 8 911 1671 1810 1433 1043 1405 1285 1059 718 1015 1241 1390
f A f 7 Tolco™ Figure 910/980 seismic brace
anchor | Eflective | A | acing | conorete | - A E E E E ; c 0 !
dia. embed. shsienee || eisenss | dinaess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr [Pl Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.930 1.290 0.750 0.960 1.310 1.670 1.970 2.250 1.920 1.360 1.110 0.990
1-1/2 5 8 5 207 378 520 454 299 318 317 278 227 321 393 439
3/8 2 3-3/4 5 293 501 654 585 376 430 452 429 292 413 506 566
2-1/2 3-3/4 7-1/2 5 321 536 688 620 396 464 497 485 310 438 536 600
1-1/2 8 12 5 237 433 594 519 341 363 362 318 259 366 449 502
12 2 5 6 5 319 583 800 699 460 489 488 429 349 494 605 676
2-1/2 6-3/4 7-1/2 5 445 812 1115 974 641 682 681 599 487 688 843 943
3-1/4 6 9-3/4 5-1/2 515 911 1220 1077 701 773 790 719 539 761 932 1043
2-3/4 9-1/4 8-1/4 5 531 1018 1444 1242 830 843 789 691 621 877 1075 1203
5/8 3-1/4 8-1/2 9-3/4 5-1/2 661 1207 1657 1447 953 1013 1011 888 724 1022 1252 1401
4 7-3/4 12 6 716 1286 1743 1532 1002 1086 1098 982 766 1082 1325 1483
3-1/4 10-3/4 9-3/4 5-1/2 682 1326 1891 1623 1087 1096 1014 888 811 1146 1404 1571
3/4 3-3/4 10 11-1/4 6 832 1538 2136 1856 1227 1286 1257 1101 928 1311 1606 1796
4-3/4 8-1/4 14-1/4 8 797 1486 2076 1798 1193 1238 1194 1045 899 1270 1556 1741
. . . . Afcon™ AF075/AFQ076/AF077 seismic brace
’1?‘21;‘?’?' fﬁ?ﬁgf :g;é Sp“:g;‘g °°':‘A‘I’?é‘e 30°/§44° 45°‘-359° 60590" 30°E-)44° 45°|-559° 60°|-:90° 3of44° 45°|-459° 60°190°
dia. distance distance thickness Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.070 1.380 1.620 1.420 2.250 2.750 1.940 1.590
1-1/2 8 12 5 267 486 414 304 406 318 207 294 359
12 2 5 6 5 360 655 557 410 547 429 279 396 483
2-1/2 6-3/4 7-1/2 5 502 913 777 571 763 599 390 552 674
3-1/4 6 9-3/4 5-1/2 577 1015 874 631 858 709 438 620 758
. . . . Afcon™ AF771 seismic brace
anchor | Efective | Rl g | concrete | A e E v E 5 e B !
dia. embed. alsiernee o —— e 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.170 2.000 0.960 1.970 2.380 2.960 1.930 1.360 1.110
1-1/2 8 12 5 172 319 519 270 279 242 259 366 449
12 2 5 6 5 231 429 699 364 376 326 348 494 605
2-1/2 6-3/4 7-1/2 5 323 599 974 508 525 455 485 688 843
3-1/4 6 9-3/4 5-1/2 387 683 1077 566 602 546 537 761 932
2-3/4 9-1/4 8-1/4 5 373 734 1242 641 638 525 619 877 1075
5/8 3-1/4 8-1/2 9-3/4 5-1/2 479 889 1447 755 779 675 721 1022 1252
4 7-3/4 12 6 530 957 1532 802 841 746 764 1082 1325
3-1/4 10-3/4 9-3/4 5-1/2 479 952 1623 836 827 675 809 1146 1404
3/4 3-3/4 10 11-1/4 6 594 1125 1856 964 983 837 925 1311 1606
4-3/4 8-1/4 14-1/4 8 564 1082 1798 933 944 794 896 1270 1556
. . . . Afcon™ AF700 seismic brace
’\;?‘?;‘gfl Ig:r?tfgc\ile Qf‘gé Sp“:g;‘g °°':‘A‘I’?é‘e 30°/§44° 45°‘-359° 60°(-:90° 30°?44° 45559" 60"'-:90" 30°c-a44° 45°'-*59° 60°190°
dia. distance distance thickness Pr Br Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.550 1.090 0.910 1.410 1.450 2.000 1.830 1.290 1.060
1-1/2 8 12 5 265 481 535 328 400 358 267 378 461
12 2 5 6 5 357 648 721 442 539 482 359 509 621
2-1/2 6-3/4 7-1/2 5 498 903 1004 616 752 673 500 709 865
3-1/4 6 9-3/4 5-1/2 572 1005 1108 677 847 781 553 783 955
2-3/4 9-1/4 8-1/4 5 603 1143 1285 794 937 777 640 907 1107
5/8 3-1/4 8-1/2 9-3/4 5-1/2 738 1342 1492 916 1117 998 744 1054 1286
4 7-3/4 12 6 798 1425 1577 966 1194 1084 786 1114 1359
3-1/4 10-3/4 9-3/4 5-1/2 782 1491 1679 1039 1218 999 837 1186 1446
3/4 3-3/4 10 11-1/4 6 931 1716 1915 1179 1421 1238 955 1352 1650
4-3/4 8-1/4 14-1/4 8 893 1661 1858 1145 1370 1176 926 1312 1600

1 Refer to Figure 3 for flat slab concrete installation.
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Anchorage for seismic bracing technical supplement

Maximum allowable pipe horizontal load, pr (Ib) carbon steel Hilti KWIK Bolt TZ2 in the soffit of
3,000 psi or 4,000 psi lightweight concrete over metal deck — 2-in and 3-in W-deck profiles'?

Hilti MQS-SP-L-1/2” and MQS-SP-T-1/2”
Nomina] Effective Min. edge Min_. spacing Min._ concrete A B LM C A B LA C
anchor dia. embed. distance distance thickness 30°-44° 45°-59° 60°-74° 750°.90° 30°-44° 45°-59° 60°-74° 75°.90°
Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.100 1.580 0.870 1.850 4100 1.580 0.870 1.850
1-1/2 11/4 12 2-1/2 84 183 266 163 97 200 286 180
12 2 11/4 6 2-1/2 109 235 340 210 126 259 368 233
/ 2-1/2 11/4 7-1/2 2-1/2 167 354 509 317 191 388 547 349
3-1/4 11/4 9-3/4 2-1/2 171 387 575 344 192 420 615 375
Tolco™ Figure 909 seismic brace
Nominal Effective Min. edge |Min. spacing |[Min. concrete A B L C A B C000 C
anchor dia. embed. distance distance thickness 30°-44° 45°-59° 60°-74° 750-90° 30°-44° 45°-50° 60°-74° 750-90°
Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.100 1.050 1.360 2.490 1.100 1.050 1.360
1-1/2 1-1/4 8 2-1/2 121 205 210 181 134 221 226 197
3/8 2 1-1/4 6 2-1/2 175 302 310 266 193 325 334 288
2-1/2 1-1/4 7-1/2 2-1/2 181 310 318 274 192 324 333 287
1-1/2 1-1/4 12 2-1/2 131 232 238 202 145 251 258 221
12 2 1-1/4 6 2-1/2 168 297 306 260 188 323 332 285
2-1/2 1-1/4 7-1/2 2-1/2 255 446 458 391 283 483 496 427
3-1/4 1-1/4 9-3/4 2-1/2 273 497 512 431 299 535 550 466
5/8 2-3/4 1-1/4 8-1/4 2-1/2 303 528 543 464 338 573 588 507
4 1-1/4 12 2-1/2 346 611 629 535 386 666 684 586
34 3-1/4 1-1/4 9-3/4 2-1/2 270 489 504 425 293 522 537 456
3-3/4 1-1/4 11-1/4 3-1/4 314 645 668 547 355 706 730 601
Tolco™ Figure 910/980 seismic brace
Nominall Effective Mi_n. edge Min.. spacing Min.‘ concrete A B 10000 i c A B S H00IpS; c
anchor dia. embed. distance distance thickness 30°-44° 45°-59° 60°-74° 750.90° 30°-44° 45°-59° 60°-74° 75°.90°
Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 3.070 1.320 0.960 1.070 3.070 1.320 0.960 1.070
1-1/2 1-1/4 8 2-1/2 103 184 220 208 115 200 236 224
3/8 2 1-1/4 6 2-1/2 149 271 326 307 165 293 349 330
2-1/2 1-1/4 7-1/2 2-1/2 154 279 334 315 164 293 349 329
1-1/2 1-1/4 12 2-1/2 110 206 251 236 123 225 271 255
12 2 1-1/4 6 2-1/2 142 265 322 302 160 290 349 329
2-1/2 1-1/4 7-1/2 2-1/2 216 399 483 453 241 434 520 491
3-1/4 1-1/4 9-3/4 2-1/2 228 440 542 506 253 475 581 544
5/8 2-3/4 1-1/4 8-1/4 2-1/2 257 473 571 537 288 516 617 582
/ 4 1-1/4 12 2-1/2 293 545 663 622 328 597 718 676
a4 3-1/4 1-1/4 9-3/4 2-1/2 227 433 533 498 248 465 567 531
3-3/4 1-1/4 11-1/4 3-1/4 255 560 713 658 288 615 778 720
Afcon™ AF075/AF076/AF077 seismic brace
Nominal Effective Min. edge |Min. spacing [Min. concrete A S’OOBO pel C A 4’00£ psl c
anchor dia. embed. distance distance thickness 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.160 1.380 2.520 1.160 1.380
1-1/2 1-1/4 12 2-1/2 129 224 200 144 244 219
12 2 1-1/4 6 2-1/2 166 288 257 186 314 282
2-1/2 1-1/4 7-1/2 2-1/2 252 432 387 280 469 423
3-1/4 1-1/4 9-3/4 2-1/2 270 480 426 296 517 461
Afcon™ AF771 seismic brace
Nominal Effective Min. edge |Min. spacing [Min. concrete A 3’0080 pel C A 4’0080 psl c
anchor dia. embed. distance distance thickness 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr
in in in in in 4.170 2.000 0.960 4170 2.000 0.960
1-1/2 1-1/4 12 2-1/2 83 154 251 95 170 271
12 2 1-1/4 6 2-1/2 107 198 322 124 220 349
2-1/2 1-1/4 7-1/2 2-1/2 165 300 483 188 331 520
3-1/4 1-1/4 9-3/4 2-1/2 168 324 542 188 354 581
5/8 2-3/4 1-1/4 8-1/4 2-1/2 198 357 571 226 395 617
4 4 1-1/4 12 2-1/2 221 408 663 255 453 718
a4 3-1/4 1-1/4 9-3/4 2-1/2 167 321 533 186 347 567
3-3/4 1-1/4 11-1/4 3-1/4 188 391 713 212 441 778
Afcon™ AF700 seismic brace
Nominal Effective Min. edge |Min. spacing |[Min. concrete| A S’OOBO psl C A 4’00E? psl c
anchor dia. embed. distance distance thickness 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr
in in in in in 2.750 1.110 1.140 2.750 1.110 1.140
1-1/2 1-1/4 12 2-1/2 121 231 227 134 250 246
12 2 1-1/4 6 2-1/2 155 295 291 174 322 317
2-1/2 1-1/4 7-1/2 2-1/2 236 444 437 262 481 473
3-1/4 1-1/4 9-3/4 2-1/2 252 494 485 276 532 523
5/8 2-3/4 1-1/4 8-1/4 2-1/2 281 525 517 314 570 562
4 1-1/4 12 2-1/2 320 608 598 358 662 652
3/4 3-1/4 1-1/4 9-3/4 2-1/2 249 486 478 271 519 511
3-3/4 1-1/4 11-1/4 3-1/4 284 640 627 321 701 687

1 Anchor may be placed in upper or lower flute.
2 Refer to Figure 4 for lightweight concrete on metal deck installations.
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Maximum allowable pipe horizontal load, pr (Ib) carbon steel
Hilti KB1 in 3,000 psi normal weight cracked concrete!'

Anchorage for seismic bracing technical supplement

. . ) ) Hilti MQS-SP-L-1/2” and MQS-SP-T-1/2”
ancnor | Effective | o | oaing | conerete | - A e 9 g E ; E )
dia. embed. e | clsems || G 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.100 1.580 0.870 1.850 1.520 2.320 2.900 3.440 3.710 2.620 2140 1.920
12 2 6-1/4 6 5 135 291 423 260 243 220 190 161 130 184 225 251
3-1/4 6-1/4 9-3/4 6 264 560 806 502 463 425 374 315 250 354 434 484
. . . . Tolco™ Figure 909 seismic brace
’\;?121;12?' EfEEe e’\fjlg.e sp'\:g;;\g co':?(l:?.ete 4 = @ S = H € n
dia. embed. e || esens || diees 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° [ 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.080 0.950 1.360 1.650 1.400 1.830 2.220 2.710 1.920 1.570 1.400
3/8 1-1/2 8 8 5 135 242 261 209 151 205 193 162 105 148 181 203
2 4 6 5 203 357 384 310 221 305 291 249 155 220 269 301
12 2 6-1/4 6 5 208 373 402 322 232 316 297 249 161 228 279 312
3-1/4 6-1/4 9-3/4 6 402 713 768 618 443 607 576 488 310 438 536 600
5/8 2-3/4 11-1/4 8-1/4 5 357 743 817 622 471 608 486 401 312 440 539 603
4 9-1/2 12 6 601 1098 1188 943 685 924 853 703 473 668 817 914
3/4 3-1/4 10 9-3/4 5-1 460 879 958 745 552 730 626 516 374 528 646 723
4-3/4 7-3/4 14-1/4 8 674 1186 1276 1031 735 1012 967 827 517 730 893 999
. . . . Tolco™ Figure 910/980 seismic brace
h;?]r:;]r;ar“ S e’\:lilg.e sp'\:l:r;ﬁg co':?(l:?éte ] E @ B E i € .
dia. embed. i || eisems | tdies 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.930 1.290 0.750 0.960 1.310 1.670 1.970 2.250 1.920 1.360 1.110 0.990
3/8 1-1/2 8 8 5 119 217 297 260 171 182 181 159 130 183 225 251
2 4 6 5 179 321 434 382 250 271 274 245 191 270 330 369
12 2 6-1/4 6 5 183 334 458 400 263 280 279 245 200 283 346 387
3-1/4 6-1/4 9-3/4 6 354 640 871 764 501 539 542 482 382 540 661 739
5/8 2-3/4 11-1/4 8-1/4 5 304 648 964 811 554 527 452 396 405 573 701 785
/ 4 9-1/2 12 6 527 977 1361 1181 782 816 793 694 590 834 1022 1143
3/ 3-1/4 10 9-3/4 5-1 391 775 1113 952 640 638 582 509 476 672 823 922
4-3/4 7-3/4 14-1/4 8 594 1066 1443 1268 829 900 911 816 634 896 1098 1228
. . X X Afcon™ AF075/AF076/AF077 seismic brace
nonor | ET0 | gage | opacing | conoete | oA | e | onoor | aoeer | asser | sorae | socse | sstame | coreor
ey embed. T L — e — 30°-44 45°-59 60°-90 30°-44 45°-59 60°-90 30°-44 45°-59 60°-90
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.070 1.380 1.620 1.420 2.250 2.750 1.940 1.590
12 2 6-1/4 6 5 206 375 319 234 313 245 160 227 277
3-1/4 6-1/4 9-3/4 6 399 717 613 447 601 482 307 435 531
X . . . Afcon™ AF771 seismic brace
anonor | Efective | S0 | opacing | conorete | A s 0 v E ; E B !
dia. embed. distance .- e ——— 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.170 2.000 0.960 1.970 2.380 2.960 1.930 1.360 1.110
12 2 6-1/4 6 5 132 246 400 209 215 187 199 283 346
3-1/4 6-1/4 9-3/4 6 260 474 764 399 416 366 381 540 661
5/8 2-3/4 11-1/4 8-1/4 5 213 445 811 413 374 301 404 573 701
4 9-1/2 12 6 374 713 1181 613 623 527 588 834 1022
3/4 3-1/4 10 9-3/4 5-1/2 275 553 952 489 480 387 474 672 823
4-3/4 7-3/4 14-1/4 8 440 793 1268 664 698 621 632 896 1098
. . . . Afcon™ AF700 seismic brace
ol | e | Mo | Mo | e A T8 [ e [ o [ E ] F T & [ ] 1
g embed. o, i rm— e — 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.550 1.090 0.910 1.410 1.450 2.000 1.830 1.290 1.060
12 2 6-1/4 6 5 204 371 412 253 309 276 206 291 355
3-1/4 6-1/4 9-3/4 6 395 710 787 482 593 535 392 556 678
5/8 2-3/4 11-1/4 8-1/4 5 349 738 843 526 591 445 420 595 725
4 9-1/2 12 6 590 1091 1219 751 902 781 608 861 1050
3/4 3-1/4 10 9-3/4 5-1/2 450 873 986 611 71 573 491 696 849
4-3/4 7-3/4 14-1/4 8 662 1180 1306 799 989 900 651 922 1126
1 Refer to Figure 3 for flat slab concrete installation.
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Maximum allowable pipe horizontal load, pr (Ib) carbon steel

Hilti KB1 in 4,000 psi

normal weight cracked concrete!’

Anchorage for seismic bracing technical supplement

. . . " Hilti MQS-SP-L-1/2” and MQS-SP-T-1/2”
anonor | Effective | o | oaeing | concrete | - A e E g E ; e g
dia. embed. disence | eisams | i aness 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.100 1.580 0.870 1.850 1.520 2.320 2.900 3.440 3.710 2.620 2.140 1.920
12 2 6-1/4 6 5 156 336 488 300 281 254 220 185 150 212 260 290
/ 3-1/4 5-1/2 9-3/4 6 282 585 835 526 480 446 399 337 262 371 455 507
. . . . Tolco™ Figure 909 seismic brace
prosvll I IR W RGNS i D z PG F 5 .7
dia. embed. distance | distance | thickness 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.080 0.950 1.360 1.650 1.400 1.830 2.220 2.710 1.920 1.570 1.400
3/8 1-1/2 8 8 5 156 280 302 242 174 237 223 187 121 171 209 234
/ 2 3-1/2 6 5 226 387 415 339 239 333 326 287 170 240 294 329
12 2 6-1/4 6 5 240 431 465 372 268 365 343 287 186 263 322 361
3-1/4 5-1/2 9-3/4 6 423 742 797 645 459 633 607 522 323 457 559 625
5/8 2-3/4 9-3/4 8-1/4 5 413 826 905 696 521 680 562 463 349 493 603 675
4 8-1/4 12 6 673 1199 1292 1038 745 1019 962 812 520 735 899 1007
34 3-1/4 9-1/2 9-3/4 5-1/2 521 968 1052 827 606 810 723 596 415 586 716 802
4-3/4 6-3/4 14-1/4 8 751 1287 1377 1127 794 1107 1084 955 565 798 976 1092
. . . . Tolco™ Figure 910/980 seismic brace
h;r:r'mgfl EiEEHe t:l:lgé sp’\:llcr;ﬁg co?]ﬂtlzr:-ete > = © D = i ¢ il
dia. embed. distance | distance | thickness 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° [ 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.930 1.290 0.750 0.960 1.310 1.670 1.970 2.250 1.920 1.360 1.110 0.990
3/8 1-1/2 8 8 5 137 250 344 300 197 210 209 184 150 212 260 290
/ 2 3-1/2 6 5 200 350 465 412 267 298 308 283 206 291 357 399
12 2 6-1/4 6 5 211 385 529 462 304 323 323 283 231 326 400 447
3-1/4 5-1/2 9-3/4 6 373 667 900 792 518 564 572 515 396 560 686 767
5/8 2-3/4 9-3/4 8-1/4 5 351 724 1061 898 609 592 522 457 449 634 777 870
4 8-1/4 12 6 592 1074 1468 1285 844 904 906 801 642 908 1112 1244
3/4 3-1/4 9-1/2 9-3/4 5-1/2 452 858 1212 1045 696 712 672 588 522 738 904 1011
4-3/4 6-3/4 14-1/4 8 665 1163 1544 1370 888 991 1023 943 685 968 1185 1326
. . . . Afcon™ AFQ75/AF076/AF077 seismic brace
acnor | Mo | soge | spacing | concrete | oo | aneer | socae | socees | sssoe | ot o0 | aosees | asnge | oo
dia. embed. JEET i — e 30°-44 45°-59 60°-90 30°-44 45°-59 60°-90 30°-44 45°-59 60°-90
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.070 1.380 1.620 1.420 2.250 2.750 1.940 1.590
12 2 6-1/4 6 5 238 433 369 271 362 283 185 262 320
3-1/4 5-1/2 9-3/4 6 419 746 639 464 628 513 320 454 554
X X . . Afcon™ AF771 seismic brace
“;%’;‘A’;' ifrfﬁsgée :ggé Sp'\glcr;;’g °°’:‘A°”:ete 30°/-\44° 45359c 60°(—;90° 30°I-:)44° 45°|-559° 60°l—:90° 30°c-544° 45:‘59" 60"190"
dia. distance distance thickness Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.170 2.000 0.960 1.970 2.380 2.960 1.930 1.360 1.110
12 2 6-1/4 6 5 153 284 462 241 249 215 230 326 400
3-1/4 5-1/2 9-3/4 6 278 497 792 415 438 391 395 560 686
5/8 2-3/4 9-3/4 8-1/4 5 246 511 898 459 432 347 448 634 777
4 8-1/4 12 6 432 794 1285 671 697 609 640 908 1112
3/4 3-1/4 9-1/2 9-3/4 5-1/2 317 620 1045 540 540 447 521 738 904
4-3/4 6-3/4 14-1/4 8 502 878 1370 722 776 716 683 968 1185
. . . . Afcon™ AF700 seismic brace
aonor | ETo0 | Gdge | opaong | conoete | P | aaterr | anenr | aneer | asser | soran | socae | astume | soreor
ey embed. TSeiee i — e — 30°-44 45°-59 60°-90 30°-44 45°-59 60°-90 30°-44 45°-59 60°-90
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.550 1.090 0.910 1.410 1.450 2.000 1.830 1.290 1.060
12 2 6-1/4 6 5 236 428 476 292 356 319 237 336 410
3-1/4 5-1/2 9-3/4 6 416 738 816 499 619 565 407 576 703
5/8 2-3/4 9-3/4 8-1/4 5 403 821 932 580 662 514 464 658 803
4 8-1/4 12 6 661 1193 1324 812 995 895 660 935 1141
3/ 3-1/4 9-1/2 9-3/4 5-1/2 511 962 1080 667 790 662 538 763 930
4-3/4 6-3/4 14-1/4 8 738 1280 1408 858 1084 1011 702 994 1214
1 Refer to Figure 3 for flat slab concrete installation.
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Anchorage for seismic bracing technical supplement

Maximum allowable pipe horizontal load, pr (Ib) carbon steel
Hilti KB1 in 5,000 psi normal weight cracked concrete'

. . ) ) Hilti MQS-SP-L-1/2” and MQS-SP-T-1/2”
ancnor | Effective | o | oaing | conerete | - A e 9 g E ; E ) !
dia. embed. e | clsems || G 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° [ 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.100 1.580 0.870 1.850 1.520 2.320 2.900 3.440 3.710 2.620 2140 1.920
12 2 6-1/4 6 5 174 376 546 336 314 283 246 207 168 237 290 324
3-1/4 5 9-3/4 6 296 606 858 545 493 464 420 354 272 385 471 525
. . . . Tolco™ Figure 909 seismic brace
’\;?121;12?' EfEEe e’\fjlg.e sp'\:g;;\g co':?(l:?.ete 4 = @ S = H € n !
dia. embed. e || esens || diees 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° [ 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.080 0.950 1.360 1.650 1.400 1.830 2.220 2.710 1.920 1.570 1.400
38 1-1/2 8 8 5 174 313 337 270 195 265 249 209 135 191 234 262
2 3-1/4 6 5 245 411 438 362 253 356 355 321 181 256 314 351
12 2 6-1/4 6 5 268 481 519 416 299 408 383 321 208 294 360 403
3-1/4 5 9-3/4 6 440 764 819 666 472 654 633 549 334 472 577 646
5/8 2-3/4 8-3/4 8-1/4 5 461 894 977 757 563 41 628 518 380 536 656 734
4 7-1/2 12 6 733 1280 1375 1115 793 1095 1053 908 559 789 966 1081
3/4 3-1/4 9-1/2 9-3/4 5-1/2 570 1041 1126 894 649 876 809 667 448 633 774 867
4-3/4 6 14-1/4 8 814 1365 1456 1204 840 1184 1181 1068 603 852 1042 1166
. . . . Tolco™ Figure 910/980 seismic brace
h;?]r:;]r;ar“ EiEsie e’\:lilg.e sp'\:l:r;ﬁg co':?(l:?éte R = 9 2 = i @ A I
dia. embed. i || eisems | tdies 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° [ 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.930 1.290 0.750 0.960 1.310 1.670 1.970 2.250 1.920 1.360 1.110 0.990
38 1-1/2 8 8 5 153 280 384 335 221 235 234 206 168 237 290 325
2 3-1/4 6 5 217 373 488 436 281 320 336 317 218 308 377 422
12 2 6-1/4 6 5 236 430 591 516 340 361 360 317 258 365 447 500
3-1/4 5 9-3/4 6 388 688 923 815 531 584 596 542 407 576 705 789
5/8 2-3/4 8-3/4 8-1/4 5 392 787 1138 970 654 647 583 511 485 685 839 939
4 7-1/2 12 6 647 1152 1551 1367 892 976 992 896 684 966 1183 1323
3/ 3-1/4 9-1/2 9-3/4 5-1/2 499 927 1290 1119 41 773 751 658 560 791 969 1084
4-3/4 6 14-1/4 8 723 1240 1622 1449 933 1064 1116 1054 724 1024 1254 1402
. . X X Afcon™ AF075/AF076/AF077 seismic brace
nonor | ET0 | gage | opacing | conoete | oA | e | onoor | aoeer | asser | sorae | socse | sstame | coreor
ey embed. T L — e — 30°-44 45°-59 60°-90 30°-44 45°-59 60°-90 30°-44 45°-59 60°-90
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.070 1.380 1.620 1.420 2.250 2.750 1.940 1.590
12 2 6-1/4 6 5 266 484 412 303 404 317 206 292 357
3-1/4 5 9-3/4 6 436 768 660 477 649 535 331 469 573
X . . . Afcon™ AF771 seismic brace
anonor | Efective | S0 | opacing | conorete | A s 0 v E ; E B !
dia. embed. distance .- e ——— 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.170 2.000 0.960 1.970 2.380 2.960 1.930 1.360 1.110
12 2 6-1/4 6 5 171 317 516 269 278 241 257 365 447
3-1/4 5 9-3/4 6 292 516 815 428 455 412 406 576 705
5/8 2-3/4 8-3/4 8-1/4 5 276 560 970 498 483 388 483 685 839
4 7-1/2 12 6 483 861 1367 717 758 681 682 966 1183
3/4 3-1/4 9-1/2 9-3/4 5-1/2 355 676 1119 581 591 500 558 791 969
4-3/4 6 14-1/4 8 550 947, 1449 767 841 801 723 1024 1254
. . . . Afcon™ AF700 seismic brace
ol | e | Mo | Mo | e A T8 [ e [ o [ f ] F T & [ ] 1
g embed. JEETEs i rm— e — 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.550 1.090 0.910 1.410 1.450 2.000 1.830 1.290 1.060
12 2 6-1/4 6 5 263 479 532 327 398 356 265 376 459
3-1/4 5 9-3/4 6 432 760 838 512 640 589 418 592 722
5/8 2-3/4 8-3/4 8-1/4 5 451 889 1005 624 721 574 501 710 866
4 7-1/2 12 6 720 1273 1407 860 1071 980 701 993 1213
34 3-1/4 9-1/2 9-3/4 5-1/2 559 1035 1156 712 855 740 576 816 996
4-3/4 6 14-1/4 8 801 1359 1487 904 1159 1103 741 1050 1282

1 Refer to Figure 3 for flat slab concrete installation.
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Anchorage for seismic bracing technical supplement

Maximum allowable pipe horizontal load, pr (Ib) carbon steel
Hilti KB1 in 6,000 psi normal weight cracked concrete'

. . . " Hilti MQS-SP-L-1/2” and MQS-SP-T-1/2”
anonor | Effective | o | oaeing | concrete | - A e E g E ; e g !
dia. embed. disence | eisams | i aness 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.100 1.580 0.870 1.850 1.520 2.320 2.900 3.440 3.710 2.620 2.140 1.920
12 2 6-1/4 6 5 190 412 598 368 344 311 269 227 184 260 318 355
3-1/4 5 9-3/4 6 307 622 876 561 504 478 438 369 280 396 485 541
. X . . Tolco™ Figure 909 seismic brace
’:ﬁ?:cl)arﬂ HireEHD ('e\fjgé sp’:g;wg co';:l(l:r:t-ete & E © D = i € & ]
ey embed. e | et || e 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° [ 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.080 0.950 1.360 1.650 1.400 1.830 2.220 2.710 1.920 1.570 1.400
3/8 1-1/2 8 8 5 190 339 366 294 211 288 271 228 147 208 254 285
2 3 6 5 261 430 458 381 264 375 380 352 191 270 330 370
12 2 6-1/4 6 5 294 527 569 456 328 447 420 352 228 323 395 442
3-1/4 5 9-3/4 6 454 782 838 684 483 672 654 573 343 484 592 663
5/8 2-3/4 8 8-1/4 5 504 953 1038 810 598 793 688 567 406 573 701 785
4 6-3/4 12 6 785 1347 1443 1179 832 1159 1132 995 591 835 1022 1143
3/4 3-1/4 9-1/2 9-3/4 5-1/2 612 1101 1189 951 685 932 874 730 476 673 823 922
4-3/4 5-1/2 14-1/4 8 868 1430 1521 1267 877 1247 1264 1170 635 897 1098 1228
f f " A Tolco™ Figure 910/980 seismic brace
anonor | Effective | i | aing | conerete | . A e © D £ ; E ) !
dia. embed. e | et | s 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° [ 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.930 1.290 0.750 0.960 1.310 1.670 1.970 2.250 1.920 1.360 1.110 0.990
3/8 1-1/2 8 8 5 167 304 416 364 239 255 255 225 182 257 315 352
2 3 6 5 233 393 507 455 292 339 360 347 228 322 394 441
12 2 6-1/4 6 5 258 472 648 566 372 396 395 347 283 400 489 548
3-1/4 5 9-3/4 6 401 706 M 833 541 600 617 565 417 588 721 806
5/8 2-3/4 8 8-1/4 5 430 841 1203 1031 691 694 639 560 515 728 892 998
4 6-3/4 12 6 694 1217 1619 1435 931 1036 1068 982 717 1014 1242 1389
3/4 3-1/4 9-1/2 9-3/4 5-1/2 538 984 1354 1182 778 826 822 721 591 835 1022 1144
4-3/4 5-1/2 14-1/4 8 773 1304 1685 1513 969 1125 1197 1154 757 1069 1310 1464
. . N X Afcon™ AF075/AF076/AF077 seismic brace
“;%’;‘A’;' ifrfﬁsgée :ggé Sp'\glcr;;’g °°’:‘A°”:éte 30°/-\44° 45359c 60"(—;90" 30°|?44° 45°|-559° 60°l—:90° 30°(-;44° 45:|59° 60"190"
dia. distance distance thickness Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.070 1.380 1.620 1.420 2.250 2.750 1.940 1.590
12 2 6-1/4 6 5 291 530 451 332 443 347 226 320 391
3-1/4 5 9-3/4 6 450 786 678 488 666 554 340 481 588
. . . ) Afcon™ AF771 seismic brace
':i?}:gfl Eef:l()::c\ile x’gé Sphgg;ag Coh:gr]éte 30:‘44" 45°l-359° 60‘890" 30°|-D44° 45°I-559° 60°I-:90° 30°(-344° 45"':'59“ 60°!90°
dia. distance distance thickness Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.170 2.000 0.960 1.970 2.380 2.960 1.930 1.360 1.110
12 2 6-1/4 6 5 187 347 566 295 305 264 282 400 489
3-1/4 5 9-3/4 6 303 531 833 438 469 429 415 588 721
5/8 2-3/4 8 8-1/4 5 302 603 1031 531 524 425 514 728 892
4 6-3/4 12 6 524 918 1435 756 811 746 716 1014 1242
34 3-1/4 9-1/2 9-3/4 5-1/2 389 724 1182 616 634 548 589 835 1022
4-3/4 5-1/2 14-1/4 8 591 1006 1513 804 896 867 755 1069 1310
X . . ) Afcon™ AF700 seismic brace
ol | e | M | Mo M A T8 ] e [ o [ f ] F T & T ] 1
dia. embed. alsene alsienen T 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.550 1.090 0.910 1.410 1.450 2.000 1.830 1.290 1.060
12 2 6-1/4 6 5 289 524 583 358 437 390 291 412 503
3-1/4 5 9-3/4 6 446 778 856 523 657 609 427 605 738
5/8 2-3/4 8 8-1/4 5 494 947 1067 661 773 630 532 754 919
4 6-3/4 12 6 771 1341 1475 900 1134 1055 735 1042 1272
a4 3-1/4 9-1/2 9-3/4 5-1/2 601 1095 1219 749 911 811 607 861 1050
4-3/4 5-1/2 14-1/4 8 854 1423 1551 940 1222 1183 773 1095 1338

1 Refer to Figure 3 for flat slab concrete installation.
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Maximum allowable pipe horizontal load, pr (Ib) carbon steel Hilti KB1
in the soffit of 3,000 psi or 4,000 psi lightweight concrete over metal deck — 2-in and 3-in W-deck profiles'?

Anchorage for seismic bracing technical supplement

Hilti MQS-SP-L-1/2” and MQS-SP-T-1/2” '
Nominal Effective Min. edge |Min. spacing [Min. concret A B Si000Tb=] C A B . 000 C
anchor dia. embed. distance distance thickness 30°-44° 45°-59° 60°-74° 75°.90° 30°-44° 45°-59° 60°-74° 750.90°
Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.100 1.580 0.870 1.850 4100 1.580 0.870 1.850
12 2 11/4 6 2-1/2 83 194 292 172 89 204 304 181
3-1/4 11/4 9-3/4 2-1/2 152 340 503 303 162 357 523 318
Tolco™ Figure 909 seismic brace
Nominal Effective Min. edge |Min. spacing |Min. concret A B el C A B SUIEs ] C
anchor dia. embed. distance distance thickness 30°-44° 45°-59° 60°-74° 750-90° 30°-44° 45°-59° 60°-74° 750.90°
Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.100 1.050 1.360 2.490 1.100 1.050 1.360
3/8 1-1/2 1-1/4 8 2-1/2 84 145 148 128 87 148 152 131
2 1-1/4 6 2-1/2 150 270 278 235 155 278 286 242
12 2 1-1/4 6 2-1/2 136 251 259 216 143 262 270 227
3-1/4 1-1/4 9-3/4 2-1/2 241 436 449 378 254 454 468 396
5/8 2-3/4 1-1/4 8-1/4 2-1/2 239 430 443 374 268 470 484 412
4 1-1/4 12 2-1/2 310 564 581 489 348 617 635 539
3/4 3-1/4 1-1/4 9-3/4 2-1/2 248 447 461 389 278 489 503 428
Tolco™ Figure 910/980 seismic brace
Nominal Effective Min. edge |Min. spacing [Min. concret A B SIO00TES C A B 0000 250 C
anchor dia. embed. distance distance thickness 30°-44° 45°-59° 60°-74° 750-90° 30°-44° 45°-59° 60°-74° 750-90°
Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 3.070 1.320 0.960 1.070 3.070 1.320 0.960 1.070
3/8 1-1/2 1-1/4 8 2-1/2 72 130 156 147 74 133 160 151
2 1-1/4 6 2-1/2 126 240 294 275 131 247 302 283
12 2 1-1/4 6 2-1/2 111 221 274 255 119 231 286 267
3-1/4 1-1/4 9-3/4 2-1/2 203 386 474 443 214 404 494 462
5/8 2-3/4 1-1/4 8-1/4 2-1/2 202 382 468 438 227 420 509 478
/ 4 1-1/4 12 2-1/2 261 499 614 574 294 550 669 627
3/4 3-1/4 1-1/4 9-3/4 2-1/2 209 397 487 455 235 436 529 497
Afcon™ AF075/AF076/AF077 seismic brace
Nominal Effective Min. edge |Min. spacing [Min. concret A S’OOQ psl C A 4‘0080 psl C
anchor dia. embed. distance distance thickness 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.160 1.380 2.520 1.160 1.380
12 2 1-1/4 6 2-1/2 134 242 214 142 253 224
3-1/4 1-1/4 9-3/4 2-1/2 238 421 374 251 439 392
Afcon™ AF771 seismic brace
Nominal Effective Min. edge |Min. spacing [Min. concrete A 3‘00‘;) ps! C A 4‘0080 ps! c
anchor dia. embed. distance distance thickness 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr
in in in in in 4170 2.000 0.960 4170 2.000 0.960
12 2 1-1/4 6 2-1/2 82 162 274 88 170 286
3-1/4 1-1/4 9-3/4 2-1/2 149 286 474 160 300 494
5/8 2-3/4 1-1/4 8-1/4 2-1/2 149 283 468 172 316 509
4 1-1/4 12 2-1/2 192 369 614 222 411 669
3/4 3-1/4 1-1/4 9-3/4 2-1/2 155 294 487 179 328 529
Afcon™ AF700 seismic brace
Nominal Effective Min. edge |Min. spacing |Min. concrete A 3‘00‘;) bsl c A 4’00§ pst c
anchor dia. embed. distance distance thickness 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr
in in in in in 2.750 1.110 1.140 2.750 1.110 1.140
12 2 1-1/4 6 2-1/2 124 249 245 132 260 256
/ 3-1/4 1-1/4 9-3/4 2-1/2 222 433 426 234 452 444
5/8 2-3/4 1-1/4 8-1/4 2-1/2 221 428 421 248 468 460
4 1-1/4 12 2-1/2 286 560 551 322 613 603
3/4 3-1/4 1-1/4 9-3/4 2-1/2 229 445 437 257 486 478

1 Anchor may be placed in upper or lower flute.
2 Refer to Figure 4 for lightweight concrete on metal deck installations.
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Maximum allowable pipe horizontal load, pr (Ib)
Hilti KCM-WF and KCM-PD in 3,000 psi normal weight cracked concrete'?

Anchorage for seismic bracing technical supplement

Nominal Mi Mi Hilti MQS-SP-L-1/2" and MQS-SP-T-1/2"
Anchor size orr;léna (sl M!n. edge spalcr;l'wg comi,r:éte R 3 © D £ g @ e I
JEmEer rod distance aitsenee | [diaess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.100 1.580 0.870 1.850 1.520 2.320 2.900 3.440 3.710 2.620 2.140 1.920
3/8-1/2 1/2 Gr.36 4-1/4 5 5 151 318 457 285 263 241 213 180 142 201 247 275
1/2 Gr.105 4-1/4 5 5 151 318 457 285 263 241 213 180 142 201 247 275
3/8-1/2-5/8 120 Gr.105 5-1/4 6-1/4 5 211 445 641 399 368 338 298 251 199 282 345 385
3/8-1/2-5/8-3/4 120 Gr.105 7-1/2 5 376 777 1107 698 636 593 532 448 348 493 604 673
. . . Tolco™ Figure 909 seismic brace
Anchor size Nor[:;clinal anchel igedae sp'\glcr;ﬁg co?\ﬂérr]éte R/ 3 @ . 2 i € i I
T rod | distance e |l 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.080 0.950 1.360 1.650 1.400 1.830 2.220 2.710 1.920 1.570 1.400
1/4-3/8 3/8 Gr.36 3 3-1/2 5 130 231 248 200 143 196 187 158 100 142 173 194
3/8 Gr.105 3 3-1/2 5 130 231 248 200 143 196 187 158 100 142 173 194
3/8-1/2 1/2 Gr.36 4-1/4 5 5 229 405 436 351 251 345 327 278 176 249 304 340
1/2 Gr.105 4-1/4 5 5 229 405 436 351 251 345 327 278 176 249 304 340
120 Gr.105 5-1/4 6-1/4 5 320 567 610 492 352 483 459 390 246 348 426 477
3/8-1/2-5/8 5/8 Gr.36 5-1/4 6-1/4 5 320 567 610 492 352 483 459 390 246 348 426 477
5/8 Gr.105 5-1/4 6-1/4 5 320 567 610 492 352 483 459 390 246 348 426 477
120 Gr.105 7-1/2 9 5 562 984 1057 856 609 841 807 695 429 606 742 830
3/8-1/2-5/8- 3/4 5/8 Gr.105 11-3/4 9 5 618 1169 1273 993 734 972 843 695 498 703 860 963
3/4 Gr.36 16-1/2 9 5 574 1021 1100 884 634 868 821 695 443 626 766 857
3/4 Gr.105 16-1/2 9 5 619 1272 1397 1067 805 1042 843 695 535 755 924 1035
. . . Tolco™ Figure 910/980 seismic brace
Anchor size Norr:zlinal (e M!n. edge sp'\:::r;l'wg co'\r'/nlcl:r:éte R 2 © D z i € & I
T rod distance aitenee | [ aess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.930 1.290 0.750 0.960 1.310 1.670 1.970 2.250 1.920 1.360 1.110 0.990
1/4-3/8 3/8 Gr.36 3 3-1/2 5 115 207 281 247 162 174 176 156 123 174 214 239
3/8 Gr.105 3 3-1/2 5 115 207 281 247 162 174 176 156 123 174 214 239
3/8-12 1/2 Gr.36 4-1/4 5 5 201 363 494 433 284 306 308 274 217 306 375 420
1/2 Gr.105 4-1/4 5 5 201 363 494 433 284 306 308 274 217 306 375 420
120 Gr.105 5-1/4 6-1/4 5 282 509 692 607 398 429 432 384 303 429 525 587
3/8-1/2-5/8 5/8 Gr.36 5-1/4 6-1/4 5 282 509 692 607 398 429 432 384 303 429 525 587
5/8 Gr.105 5-1/4 6-1/4 5 282 509 692 607 398 429 432 384 303 429 525 587
1/20 Gr.105 7-1/2 9 5 496 885 1193 1051 686 749 761 685 525 742 909 1017
3/8-1/2-5/8-3/4 5/80 Gr.105 | 11-3/4 9 5 526 1032 1476 1264 848 851 783 685 632 893 1094 1224
3/4 Gr.36 16-1/2 9 5 505 915 1248 1094 718 770 773 685 547 772 946 1059
3/4 Gr.105 | 16-1/2 9 5 526 1111 1645 1386 944 905 783 685 693 979 1199 1343
Nerfid] Min Min Afcon™ AF075/AF076/AF077 seismic brace
Anchor size orod Raelitey M!n. sl spaciﬁg concréte R’ 3 e D = P € i I
e e rod distance o e e 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.070 1.380 1.620 1.420 2.250 2.750 1.940 1.590
3/8-12 1/2 Gr.36 4-1/4 5 5 227 407 348 254 341 274 174 247 302
1/2 Gr.105 4-1/4 5 227 407 348 254 341 274 174 247 302
3/8-1/2-5/8 120 Gr.105 5-1/4 6-1/4 5 317 570 487 355 478 384 244 346 422
3/8-1/2-5/8-3/4 120 Gr.105 7-1/2 5 557 989 848 615 833 682 425 602 736
X . ) Afcon™ AF771 seismic brace
Anchor size Norrgénal (st M!n. edge sp’\ggﬁg co'r\ftlsr:éte R 3 e o e P € i I
diameter rod distance distance | thickness 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.170 2.000 0.960 1.970 2.380 2.960 1.930 1.360 1.110
3/8-1/2 1/2 Gr.36 4-1/4 5 5 148 269 433 227 237 209 216 306 375
1/2 Gr.105 4-1/4 5 5 148 269 433 227 237 209 216 306 375
1/2.0 Gr.105 5-1/4 6-1/4 5 207 377 607 317 332 292 303 429 525
3/8-1/2-5/8 5/8 Gr.36 5-1/4 6-1/4 5 207 377 607 317 332 292 303 429 525
5/8 Gr.105 5-1/4 6-1/4 5 207 377 607 317 332 292 303 429 525
120 Gr.105 7-1/2 9 5 370 661 1051 551 582 521 524 742 909
5/80 Gr.105 11-3/4 9 5 370 739 1264 651 642 521 630 893 1094
9/8-1/2-58-3/4 3/4 Gr.36 16-1/2 9 5 370 677 1094 571 595 521 545 772 946
3/4 Gr.105 16-1/2 9 5 370 771 1386 706 648 521 690 979 1199
Nominal Min Min Afcon™ AF700 seismic brace
Anchor size rod Radlitey M!n. edge spaciﬁg concréte R 3 e D = 3 € i I
diameter rod distance e || tllaess 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.550 1.090 0.910 1.410 1.450 2.000 1.830 1.290 1.060
3/8-12 1/2 Gr.36 4-1/4 5 5 225 403 446 274 337 305 223 315 385
1/2 Gr.105 4-1/4 5 5 225 403 446 274 337 305 223 315 385
1/2.0 Gr.105 5-1/4 6-1/4 5 314 564 625 383 472 426 312 441 539
3/8-1/2-5/8 5/8 Gr.36 5-1/4 6-1/4 5 314 564 625 383 472 426 312 441 539
5/8 Gr.105 5-1/4 6-1/4 5 314 564 625 383 472 426 312 441 539
1/20 Gr.105 7-1/2 9 5 552 978 1081 661 822 751 539 764 932
5/8 Gr.105 11-3/4 9 5 605 1161 1309 811 947 771 652 924 1127
9/8-1/2-5/8-3/4 3/4 Gr.36 16-1/2 9 5 564 1015 1127 691 848 764 562 796 971
3/4 Gr.105 16-1/2 9 5 605 1263 1440 898 1014 771 717 1017 1239

1 Only ASTM A193 Grade B7, ASTM A325, or ASTM F1554 Grade 105 threaded rod is permitted with smaller interior thread diameter. A36 threaded rod (or stronger) can be used with largest thread diameter per insert.

2 Refer to Figure 3 for flat slab concrete installation.

January 2022 18



=T

Maximum allowable pipe horizontal load, pr (Ib)
Hilti KCM-WF and KCM-PD in 4,000 psi normal weight cracked concrete'?

Anchorage for seismic bracing technical supplement

Nominal Min Min Hilti MQS-SP-L-1/2" and MQS-SP-T-1/2"
Anchor size rod ANt M!n. edge spacin.wg concréte & 3 © © = i @ s I
STEmEEr rod distance T 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.100 1.580 0.870 1.850 1.520 2.320 2.900 3.440 3.710 2.620 2.140 1.920
3/8-1/2 1/2 Gr.36 4-1/4 5 5 174 360 513 323 295 274 246 207 161 228 279 312
1/2 Gr.105 4-1/4 5 5 174 367 528 329 304 279 246 207 164 232 285 317
3/8-1/2-5/8 120 Gr.105 5 6-1/4 5 244 514 740 461 425 390 344 290 230 326 399 444
3/8-1/2-5/8-3/4 1/20 Gr.105 6-1/2 9 5 425 853 1190 770 684 658 614 518 384 544 666 742
. . . Tolco™ Figure 909 seismic brace
Anchor size '\lorrcr)lclinaI Amhier | I, CEl sp'\ggﬁg co';:lcl:r:c.ete R Z © . = i € & I
TETRED rod | distance e 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.080 0.950 1.360 1.650 1.400 1.830 2.220 2.710 1.920 1.570 1.400
1/4-3/8 3/8 Gr.36 3 3-1/2 5 147 255 274 223 158 219 211 183 112 158 193 216
3/8 Gr.105 3 3-1/2 5 150 266 287 231 165 227 215 183 116 164 200 224
3/8-1/2 1/2 Gr.36 4-1/4 5 5 260 455 489 396 282 389 373 321 199 281 343 384
1/2 Gr.105 4-1/4 5 5 264 468 503 405 290 398 378 321 203 287 351 393
120 Gr.105 5 6-1/4 5 370 655 705 568 406 557 529 450 285 402 492 551
3/8-1/2-5/8 5/8 Gr.36 5 6-1/4 5 370 655 705 568 406 557 529 450 285 402 492 551
5/8 Gr.105 5 6-1/4 5 370 655 705 568 406 557 529 450 285 402 492 551
120 Gr.105 6-1/2 9 5 626 1066 1139 935 657 919 904 802 469 662 810 906
3/8-1/2-5/8 - 3/4 5/8 0 Gr.105 10-1/4 9 5 696 1286 1395 1101 804 1078 973 802 552 779 953 1067
3/4 Gr.36 16-1/2 9 5 641 1110 1190 969 686 952 922 802 486 686 839 939
3/4 Gr.105 16-1/2 9 5 715 1469 1613 1232 929 1204 973 802 618 872 1067 1195
. . . Tolco™ Figure 910/980 seismic brace
Anchor size Norrglinal ey M!n. edge sp'\g::r:;wg co'\:zlzr:éte R 3 © © E i @ i I
STETEEr rod distance alienes | [daess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.930 1.290 0.750 0.960 1.310 1.670 1.970 2.250 1.920 1.360 1.110 0.990
14-3/8 3/8 Gr.36 3 3-1/2 5 130 230 309 273 178 195 199 181 136 193 236 264
3/8 Gr.105 3 3-1/2 5 132 239 325 285 187 201 203 181 143 201 247 276
3/8-12 1/2 Gr.36 4-1/4 5 5 229 410 553 487 318 347 352 317 243 344 421 471
1/2 Gr.105 4-1/4 5 5 232 419 570 500 328 354 356 317 250 353 433 484
1/20 Gr.105 5 6-1/4 5 326 587 799 701 459 495 499 444 350 495 606 678
3/8-1/2-5/8 5/8 Gr.36 5 6-1/4 5 326 587 799 701 459 495 499 444 350 495 606 678
5/8 Gr.105 5 6-1/4 5 326 587 799 701 459 495 499 444 350 495 606 678
1/20 Gr.105 6-1/2 9 5 554 965 1275 1133 734 823 853 791 567 801 981 1097
3/8-1/2-5/8-3/4 5/8M Gr.105 | 10-1/4 9 5 608 1142 1605 1386 922 949 904 791 693 979 1199 1342
3/4 Gr.36 16-1/2 9 5 566 1001 1339 1184 770 849 869 791 592 836 1024 1146
3/4 Gr.105 | 16-1/2 9 5 608 1283 1899 1601 1090 1045 904 791 800 1130 1385 1550
N Min Min Afcon™ AF075/AF076/AF077 seismic brace
Anchor size rod (it M!n. edge spaciﬁg concréte R} = © D =z F € R I
e rod distance e || Tl 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.070 1.380 1.620 1.420 2.250 2.750 1.940 1.590
3/8-1/2 1/2 Gr.36 4-1/4 5 5 258 458 393 285 386 316 197 279 341
1/2 Gr.105 4-1/4 5 262 470 402 293 394 317 201 285 348
3/8-1/2-5/8 1/2. 0 Gr.105 5 6-1/4 5 366 658 563 410 552 444 282 399 488
3/8-1/2-5/8-3/4 1/2 0 Gr.105 6-1/2 5 620 1071 927 663 911 767 464 658 804
Nominal Min Min Afcon™ AF771 seismic brace
Anchor size rod (e Mi.n' CElR spaciﬁg concréte R = © D = P € b I
diameter rod distance distance | thickness 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.170 2.000 0.960 1.970 2.380 2.960 1.930 1.360 1.110
3/8-1/2 1/2 Gr.36 4-1/4 5 5 171 306 487 255 269 241 243 344 421
1/2 Gr.105 4-1/4 5 5 171 311 500 262 273 241 249 353 433
120 Gr.105 5 6-1/4 5 239 436 701 367 383 337 349 495 606
3/8-1/2-5/8 5/8 Gr.36 5 6-1/4 5 239 436 701 367 383 337 349 495 606
5/8 Gr.105 5 6-1/4 5 239 436 701 367 383 337 349 495 606
1/20 Gr.105 6-1/2 9 5 419 730 1133 598 646 602 565 801 981
5/8 ™ Gr.105 10-1/4 9 5 427 828 1386 718 722 602 691 979 1199
8/8-1/2-58-3/4 3/4 Gr36_| 1612 9 5 426 751 1184 622 662 602 590 836 1024
3/4 Gr.105 16-1/2 9 5 427 890 1601 816 748 602 797 1130 1385
Nominal Min Min Afcon™ AF700 seismic brace
Anchor size rod oy M!n. GElge spaciﬁg concréte ] = e D = F € & I
diameter rod distance e e 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.550 1.090 0.910 1.410 1.450 2.000 1.830 1.290 1.060
3/8-12 1/2 Gr.36 4-1/4 5 5 256 453 501 306 381 348 250 354 432
1/2 Gr.105 4-1/4 5 5 259 465 515 316 389 352 257 364 444
1/2.0 Gr.105 5 6-1/4 5 363 651 722 442 545 492 360 510 622
3/8-1/2-5/8 5/8 Gr.36 5 6-1/4 5 363 651 722 442 545 492 360 510 622
5/8 Gr.105 5 6-1/4 5 363 651 722 442 545 492 360 510 622
120 Gr.105 6-1/2 9 5 615 1060 1164 709 900 843 581 822 1004
3/8-1/2-5/8-3/4 5/8™M Gr.105 10-1/4 9 5 682 1278 1433 884 1052 890 714 1012 1234
3/4 Gr.36 16-1/2 9 5 629 1104 1217 743 931 859 607 860 1049
3/4 Gr.105 16-1/2 9 5 698 1459 1663 1037 1171 890 828 1174 1431

1 Only ASTM A193 Grade B7, ASTM A325, or ASTM F1554 Grade 105 threaded rod is permitted with smaller interior thread diameter. A36 threaded rod (or stronger) can be used with largest thread diameter per insert.

2 Refer to Figure 3 for flat slab concrete installation.
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Maximum allowable pipe horizontal load, pr (Ib)
Hilti KCM-WF and KCM-PD in 5,000 psi normal weight cracked concrete'2

Anchorage for seismic bracing technical supplement

Nominal Mi Mi Hilti MQS-SP-L-1/2" and MQS-SP-T-1/2"
Anchor size orr;léna (sl M!n. edge spalcr;l'wg comi,r:éte R 3 © D £ g @ e I
JEmEer rod distance aitsenee | [diaess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.100 1.580 0.870 1.850 1.520 2.320 2.900 3.440 3.710 2.620 2.140 1.920
3/8-1/2 1/2 Gr.36 4-1/4 5 5 192 387 543 349 312 298 275 232 174 246 302 336
1/2 Gr.105 4-1/4 5 194 411 591 368 339 312 275 232 184 260 318 355
3/8-1/2-5/8 120 Gr.105 5 6-1/4 5 272 575 827 515 475 436 385 325 257 364 446 497
3/8-1/2-5/8-3/4 120 Gr.105 5-3/4 9 5 465 914 1254 828 721 712 683 579 413 585 716 799
. . . Tolco™ Figure 909 seismic brace
Anchor size Nor[:;clinal anchel igedae sp'\glcr;ﬁg co?\ﬂérr]éte R/ 3 @ . 2 i € i I
diameter rod | distance e |l 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.080 0.950 1.360 1.650 1.400 1.830 2.220 2.710 1.920 1.570 1.400
1/4-3/8 3/8 Gr.36 3 3-1/2 5 159 272 290 238 167 234 230 205 119 169 206 231
3/8 Gr.105 3 3-1/2 5 168 298 321 258 185 253 241 205 129 183 224 250
3/8-1/2 1/2 Gr.36 4-1/4 5 5 283 485 519 425 299 417 408 359 213 301 368 412
1/2 Gr.105 4-1/4 5 5 295 523 563 453 324 445 423 359 227 321 393 440
1/20 Gr.105 5 6-1/4 5 413 732 788 635 454 623 592 503 318 449 550 615
3/8-1/2-5/8 5/8 Gr.36 5 6-1/4 5 409 718 772 624 445 613 587 503 313 442 541 605
5/8 Gr.105 5 6-1/4 5 413 732 788 635 454 623 592 503 318 449 550 615
120 Gr.105 5-3/4 9 5 678 1130 1204 998 694 981 984 897 500 706 864 967
3/8-1/2-5/8 - 3/4 5/8 0 Gr.105 9-1/4 9 5 761 1381 1493 1189 861 1165 1083 897 596 841 1029 1152
3/4 Gr.36 16 9 5 695 1180 1261 1036 727 1019 1006 897 519 734 898 1004
3/4 Gr.105 16 9 5 800 1598 1750 1346 1008 1316 1088 897 675 953 1166 1305
. . . Tolco™ Figure 910/980 seismic brace
Anchor size Norr:zlinal (e M!n. edge sp'\:::r;l'wg co'\r'/nlcl:r:éte R 2 © D z i € & I
T rod distance aianes | [ aess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.930 1.290 0.750 0.960 1.310 1.670 1.970 2.250 1.920 1.360 1.110 0.990
1/4-3/8 3/8 Gr.36 3 3-1/2 5 141 246 325 289 187 210 218 202 144 204 250 280
3/8 Gr.105 3 3-1/2 5 148 267 363 319 209 225 227 202 159 225 276 308
3/8-1/2 1/2 Gr. 36 4-1/4 5 5 250 438 582 516 335 373 385 354 258 365 447 500
1/2 Gr.105 4-1/4 5 5 260 469 638 559 367 395 398 354 280 395 484 542
1/20 Gr.105 5 6-1/4 5 364 657 893 783 513 554 557 496 392 553 678 758
3/8-1/2-5/8 5/8 Gr.36 5 6-1/4 5 361 645 872 767 502 545 553 496 384 542 664 743
5/8 Gr.105 5 6-1/4 5 364 657 893 783 513 554 557 496 392 553 678 758
120 Gr.105 5-3/4 9 5 603 1028 1339 1198 770 883 931 885 599 846 1037 1159
3/8-1/2-5/8-3/4 5/8 W Gr.105 9-1/4 9 5 667 1231 1706 1484 981 1030 1011 885 742 1048 1284 1437
3/4 Gr.36 16 9 5 616 1069 1409 1254 811 914 950 885 627 886 1085 1214
3/4 Gr.105 16 9 5 679 1401 2050 1737 1177 1146 1011 885 869 1227 1503 1682
Nerifid] Min Min Afcon™ AF075/AF076/AF077 seismic brace
Anchor size orod Raelitey M!n. sl spaciﬁg concréte R’ 3 e D = P € i I
diameter rod distance e || Tieless 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.070 1.380 1.620 1.420 2.250 2.750 1.940 1.590
3/8-12 1/2 Gr.36 4-1/4 5 5 280 487 421 302 414 346 211 299 365
1/2 Gr.105 4-1/4 5 293 526 449 328 441 354 225 319 390
3/8-1/2-5/8 120 Gr.105 5 6-1/4 5 410 736 629 459 617 496 315 446 545
3/8-1/2-5/8-3/4 120 Gr.105 5-3/4 5 672 1135 989 700 973 839 496 702 858
Nominal Min Min Afcon™ AF771 seismic brace
Anchor size rod sty M!n' edge spaciﬁg concréte R 3 e o e P € i I
diameter rod distance distance | thickness 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.170 2.000 0.960 1.970 2.380 2.960 1.930 1.360 1.110
3/8-1/2 1/2 Gr.36 4-1/4 5 5 189 331 516 272 292 269 257 365 447
1/2 Gr.105 4-1/4 5 5 191 348 559 293 306 269 279 395 484
1/2.0 Gr.105 5 6-1/4 5 268 487 783 410 428 377 391 553 678
3/8-1/2-5/8 5/8 Gr.36 5 6-1/4 5 268 481 767 402 423 377 383 542 664
5/8 Gr.105 5 6-1/4 5 268 487 783 410 428 377 391 553 678
120 Gr.105 5-3/4 9 5 459 787 1198 635 700 672 597 846 1037
5/80 Gr.105 9-1/4 9 5 477 902 1484 772 788 673 740 1048 1284
9/8-1/2-5/8-3/4 3/ Gr.36 16 9 5 467 811 1254 662 718 673 625 886 1085
3/4 Gr.105 16 9 5 477 989 1737 888 837 673 865 1227 1503
Nominal Mi Mi Afcon™ AF700 seismic brace
Anchor size or[:clina Radlitey M!n. edge spagﬁg concl:rr‘.ete R 3 e D = 3 € i I
diameter rod distance distance | thickness 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.550 1.090 0.910 1.410 1.450 2.000 1.830 1.290 1.060
3/8-12 1/2 Gr.36 4-1/4 5 5 278 483 531 324 408 380 265 375 458
1/2 Gr.105 4-1/4 5 5 290 520 576 353 435 393 287 407 497
1/2.0 Gr.105 5 6-1/4 5 406 728 807 494 609 551 402 570 695
3/8-1/2-5/8 5/8 Gr.36 5 6-1/4 5 402 714 790 483 599 546 394 558 681
5/8 Gr.105 5 6-1/4 5 406 728 807 494 609 551 402 570 695
1/20 Gr.105 5-3/4 9 5 666 1124 1229 746 962 920 613 868 1060
5/8 M Gr.105 9-1/4 9 5 747 1373 1531 942 1138 995 763 1081 1319
9/8-1/2-5/8-3/4 3/4 Gr.36 16 9 5 684 1174 1288 784 997 938 642 909 1110
3/4 Gr.105 16 9 5 781 1587 1803 1122 1281 995 898 1273 1552

1 Only ASTM A193 Grade B7, ASTM A325, or ASTM F1554 Grade 105 threaded rod is permitted with smaller interior thread diameter. A36 threaded rod (or stronger) can be used with largest thread diameter per insert.
2 Refer to Figure 3 for flat slab concrete installation.
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Maximum allowable pipe horizontal load, pr (Ib)
Hilti KCM-WF and KCM-PD in 6,000 psi normal weight cracked concrete'?

Anchorage for seismic bracing technical supplement

Nominal Mi Mi Hilti MQS-SP-L-1/2" and MQS-SP-T-1/2"
Anchor size Orrg;na ANt M!n. edge spa::r:;wg conzlzr:éte & 3 © © = i @ s I
SHEmEEr rod distance T 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.100 1.580 0.870 1.850 1.520 2.320 2.900 3.440 3.710 2.620 2.140 1.920
3/8-1/2 1/2 Gr.36 4-1/4 5 5 206 410 567 371 326 318 301 254 185 262 321 357
1/2 Gr.105 4-1/4 5 5 213 450 647 403 372 341 301 254 201 285 349 389
3/8-1/2-5/8 1/2 0 Gr.105 5 6-1/4 5 298 630 906 564 521 478 422 356 282 399 488 544
3/8-1/2-5/8-3/4 1/20 Gr.105 5-1/4 9 5 500 964 1306 877 751 758 736 634 438 620 759 846
. . . Tolco™ Figure 909 seismic brace
Anchor size '\lorrcr)lclinaI Amhier | I, CEf sp'\ggﬁg co';:lcl:r:c.ete R Z © . = i € & I
TETGED rod | distance e . 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.080 0.950 1.360 1.650 1.400 1.830 2.220 2.710 1.920 1.570 1.400
1/4-3/8 3/8 Gr.36 3 3-1/2 5 170 285 304 251 175 247 247 224 126 178 218 244
3/8 Gr.105 3 3-1/2 5 184 326 351 283 202 278 264 224 142 200 245 274
3/8-1/2 1/2 Gr.36 4-1/4 5 5 302 509 544 448 313 441 438 393 225 317 388 434
1/2 Gr.105 4-1/4 5 5 323 573 616 497 355 487 463 393 249 352 430 482
120 Gr.105 5 6-1/4 5 453 802 863 695 498 683 648 551 349 492 602 674
3/8-1/2-5/8 5/8 Gr.36 5 6-1/4 5 438 756 810 661 467 649 631 551 331 468 572 641
5/8 Gr.105 5 6-1/4 5 453 802 863 695 498 683 648 551 349 492 602 674
120 Gr.105 5-1/4 9 5 722 1182 1256 1050 724 1033 1053 982 526 743 909 1017
3/8-1/2-5/8-3/4 5/8 0 Gr.105 8-1/4 9 5 817 1460 1574 1263 908 1239 1168 982 633 894 1094 1224
3/4 Gr.36 14-1/2 9 5 742 1237 1318 1092 760 1074 1078 982 547 773 946 1059
3/4 Gr.105 14-1/2 9 5 876 1705 1862 1442 1073 1411 1192 982 723 1021 1249 1399
. . . Tolco™ Figure 910/980 seismic brace
Anchor size Norrg;nal (e M!n. edge sp'\g::r:;wg co'\:zlzr:éte R 3 © © E i @ i I
STETEEr rod distance alienes | [daess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.930 1.290 0.750 0.960 1.310 1.670 1.970 2.250 1.920 1.360 1.110 0.990
1/4-3/8 3/8 Gr.36 3 3-1/2 5 151 259 338 302 195 222 234 221 151 214 262 293
3/8 Gr.105 3 3-1/2 5 162 293 398 349 229 247 248 221 175 247 302 338
3/8-12 1/2 Gr.36 4-1/4 5 5 268 462 607 541 349 396 413 388 270 382 468 523
1/2 Gr.105 4-1/4 5 5 285 514 699 613 402 433 436 388 306 433 530 593
120 Gr.105 5 6-1/4 5 399 719 978 858 562 606 611 544 429 606 743 831
3/8-1/2-5/8 5/8 Gr.36 5 6-1/4 5 387 682 911 806 524 580 595 544 403 569 698 780
5/8 Gr.105 5 6-1/4 5 399 719 978 858 562 606 611 544 429 606 743 831
120 Gr.105 5-1/4 9 5 644 1080 1389 1250 800 933 997 969 625 883 1082 1210
3/8-1/2-5/8-3/4 5/8 M Gr.105 8-1/4 9 5 718 1307 1790 1565 1029 1098 1099 969 782 1105 1354 1515
3/4 Gr.36 14-1/2 9 5 660 1125 1466 1311 843 967 1019 969 656 927 1135 1269
3/4 Gr.105 14-1/2 9 5 744 1500 2172 1849 1247 1231 1107 969 925 1306 1600 1791
Nerifiaed Min Min Afcon™ AF075/AF076/AF077 seismic brace
Anchor size rod (it M!n. edge spaci;\g concréte R} = © D 5 F € R I
e rod distance e || Tl 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.070 1.380 1.620 1.420 2.250 2.750 1.940 1.590
3/8-1/2 1/2 Gr.36 4-1/4 5 5 300 512 444 316 437 372 223 315 385
1/2 Gr.105 4-1/4 5 320 576 492 359 483 388 247 349 427
3/8-1/2-5/8 1/2. 0 Gr.105 5 6-1/4 5 449 806 689 503 676 544 345 489 598
3/8-1/2-5/8-3/4 1/2 Gr.105 5-1/4 5 716 1188 1041 730 1025 901 522 739 903
Nominal Min Min Afcon™ AF771 seismic brace
Anchor size rod (e Mi.n' CElR spaciﬁg concréte R = © D = P € b I
diameter rod distance distance | thickness 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.170 2.000 0.960 1.970 2.380 2.960 1.930 1.360 1.110
3/8- 172 1/2 Gr.36 4-1/4 5 5 204 352 541 286 312 295 270 382 468
1/2 Gr.105 4-1/4 5 5 209 381 613 321 335 295 306 433 530
120 Gr.105 5 6-1/4 5 293 534 858 449 469 413 428 606 743
3/8-1/2-5/8 5/8 Gr.36 5 6-1/4 5 292 513 806 424 453 413 402 569 698
5/8 Gr.105 5 6-1/4 5 293 534 858 449 469 413 428 606 743
1/20 Gr.105 5-1/4 9 5 493 835 1250 665 745 724 624 883 1082
5/8M Gr.105 8-1/4 9 5 523 965 1565 817 846 737 780 1105 1354
8/8-1/2-58-3/4 3/4 Gr.36 14-1/2 9 5 503 862 1311 695 766 735 654 927 1135
3/4 Gr.105 14-1/2 9 5 523 1066 1849 949 916 737 921 1306 1600
Nominal Min Min Afcon™ AF700 seismic brace
Anchor size rod oy M!n. GElge spaciﬁg concréte ] = e D = F € & I
diameter rod distance T e 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.550 1.090 0.910 1.410 1.450 2.000 1.830 1.290 1.060
3/8-12 1/2 Gr. 36 4-1/4 5 5 297 507 555 338 432 409 277 392 479
1/2 Gr.105 4-1/4 5 5 318 570 631 387 476 431 315 446 544
120 Gr.105 5 6-1/4 5 445 798 884 542 667 603 441 624 762
3/8-1/2-5/8 5/8 Gr. 36 5 6-1/4 5 430 752 829 506 635 588 413 585 714
5/8 Gr.105 5 6-1/4 5 445 798 884 542 667 603 441 624 762
1/20 Gr.105 5-1/4 9 5 710 1177 1281 776 1013 986 639 905 1105
3/8-1/2-5/8- 3/ 5/80 Gr.105 8-1/4 9 5 802 1452 1613 990 1210 1085 804 1139 1390
3/4 Gr. 36 14-1/2 9 5 730 1231 1345 817 1053 1007 671 950 1160
3/4 Gr.105 14-1/2 9 5 855 1694 1917 1190 1374 1090 955 1353 1651

1 Only ASTM A193 Grade B7, ASTM A325, or ASTM F1554 Grade 105 threaded rod is permitted with smaller interior thread diameter. A36 threaded rod (or stronger) can be used with largest thread diameter per insert.
2 Refer to Figure 3 for flat slab concrete installation.
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Anchorage for seismic bracing technical supplement

Maximum allowable pipe horizontal load, pr (Ib) Hilti KCM-MD in the soffit of 3,000 psi
or 4,000 psi lightweight concrete over metal deck 2-in and 3-in W-deck profiles'??

Hilti MQS-SP-L-1/2" and MQS-SP-T-1/2"
Nominal ) Min. Min. 3,000 psi 4,000 psi
Anchor size rod Ar:ggor ’\:Iizgi::cgee spacing | concrete A B (¢} A B C
diameter distance | thickness | 30°-44° 45°-59° 60°-74° 75°-90° 30°-44° 45°-59° 60°-74° 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.100 1.580 0.870 1.850 4.100 1.580 0.870 1.850
3/8- 12 1/2 Gr.36 11/4 6 2-1/2 117 271 408 240 135 301 445 268
1/2 Gr.105 11/4 6 2-1/2 117 283 437 250 135 317 479 280
3/8-1/2-5/8 1/2@ Gr.105 11/4 7-1/2 3-1/4 134 332 517 292 154 372 570 328
Tolco™ Figure 909 seismic brace
; Nominal Anchor | Min. edge Miq. Min. 3,000 psi 4,000 psi
Anchor size rod . distance | SPacing concrete A B C A B (o}
diameter distance | thickness | 30°-44° 45°-59° 60°-74° 75°-90° 30°-44° 45°-59° 60°-74° 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.100 1.050 1.360 2.490 1.100 1.050 1.360
14-3/8 3/8 Gr.36 1-1/4 5-1/2 2-1/2 134 236 243 207 150 257 263 226
3/8 Gr.105 1-1/4 5-1/2 2-1/2 145 288 297 245 168 319 329 273
3/8@ Gr.105 1-1/4 6 2-1/2 188 346 357 299 211 380 391 330
3/8-1/2 1/2 Gr.36 1-1/4 6 2-1/2 190 351 362 303 213 385 397 335
1/2 Gr.105 1-1/4 6 2-1/2 192 372 384 318 221 411 424 354
1/2@ Gr.105 1-1/4 7-1/2 3-1/4 220 438 453 373 254 486 502 416
3/8-1/2-5/8 5/8 Gr.36 1-1/4 7-1/2 3-1/4 220 441 456 376 254 490 506 419
5/8 Gr.105 1-1/4 7-1/2 3-1/4 220 441 456 376 254 490 506 419
5/8@ Gr.105 1-1/4 7-1/2 3-1/4 220 423 438 363 252 468 483 403
5/8 - 3/4 3/4 Gr.36 1-1/4 7-1/2 3-1/4 220 441 456 376 254 490 506 419
3/4 Gr.105 1-1/4 7-1/2 3-1/4 220 441 456 376 254 490 506 419
Tolco™ Figure 910/980 seismic brace
: Nominal Anchor | Min. edge Mir?. Min. 3,000 psi 4,000 psi
Anchor size ; rod el alisianee spacing cqncrete A B C A B C
diameter distance | thickness | 30°-44° 45°-59° 60°-74° 75°-90° 30°-44° 45°-59° 60°-74° 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 3.070 1.320 0.960 1.070 3.070 1.320 0.960 1.070
14-3/8 3/8 Gr.36 1-1/4 6 2-1/2 114 211 255 240 128 231 276 261
3/8 Gr.105 1-1/4 6 2-1/2 118 251 317 293 136 280 350 325
3/8@ Gr.105 1-1/4 6 2-1/2 156 305 378 352 178 337 413 386
3/8-1/2 1/2 Gr.36 1-1/4 6 2-1/2 156 309 383 357 180 342 420 392
1/2 Gr.105 1-1/4 6 2-1/2 156 325 409 379 180 362 450 419
1/2@ Gr.105 1-1/4 7-1/2 3-1/4 178 382 483 447 206 426 534 495
3/8-1/2-5/8 5/8 Gr.36 1-1/4 7-1/2 3-1/4 178 384 487 450 206 429 538 499
5/8 Gr.105 1-1/4 7-1/2 3-1/4 178 384 487 450 206 429 538 499
5/8@ Gr.105 1-1/4 7-1/2 3-1/4 178 371 465 432 206 412 512 477
5/8 - 3/4 3/4 Gr.36 1-1/4 7-1/2 3-1/4 178 384 487 450 206 429 538 499
3/4 Gr.105 1-1/4 7-1/2 3-1/4 178 384 487 450 206 429 538 499
Afcon™ AF075/AF076/AFQ77 seismic brace
: Nominal Anchor | Min. edge Miq. Min. 3,000 psi 4,000 psi
Anchor size rod " distance | SPacing concrete A B C A B C
diameter distance | thickness | 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr [P Pr Pr Pr Pr
in in in in in 2.520 1.160 1.380 2.520 1.160 1.380
3/8-1/2 1/2 Gr.36 1-1/4 6 2-1/2 188 338 299 211 372 331
1/2 Gr.105 1-1/4 6 2-1/2 190 358 315 218 396 350
Afcon™ AF771 seismic brace
: Nominal Anchor || IMins edge Mir?. Min. 3,000 psi 4,000 psi
Anchor size ; rod -~ distance | SPacing cqncrete A B (¢} A B (¢}
diameter distance | thickness | 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr
in in in in in 4.170 2.000 0.960 4.170 2.000 0.960
3/8-1/2 1/2 Gr.36 1-1/4 6 2-1/2 115 226 383 132 253 420
1/2 Gr.105 1-1/4 6 2-1/2 115 235 409 132 264 450
1/2@ Gr.105 1-1/4 7-1/2 3-1/4 131 274 483 152 308 534
3/8-1/2-5/8 5/8 Gr.36 1-1/4 7-1/2 3-1/4 131 274 487 152 310 538
5/8 Gr.105 1-1/4 7-1/2 3-1/4 131 274 487 152 310 538
5/8 @ Gr.105 1-1/4 7-1/2 3-1/4 131 268 465 152 301 512
5/8 - 3/4 3/4 Gr.36 1-1/4 7-1/2 3-1/4 131 274 487 152 310 538
3/4 Gr.105 1-1/4 7-1/2 3-1/4 131 274 487 152 310 538
Afcon™ AF700 seismic brace
; Nominal Anchor | Min. edge Mir?. Min. 3,000 psi 4,000 psi
Anchor size rod o distance | SPacing concrete A B (6] A B C
diameter distance | thickness | 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr
in in in in in 2.750 1.110 1.140 2.750 1.110 1.140
3/8-1/2 1/2 Gr. 36 11/4 6 2-1/2 174 349 342 197 383 377
1/2 Gr. 105 11/4 6 2-1/2 174 369 362 201 408 401
1/2@ Gr. 105 11/4 7-1/2 3-1/4 199 435 427 230 483 474
3/8-1/2-5/8 5/8 Gr. 36 11/4 7-1/2 3-1/4 199 438 430 230 486 477
5/8 Gr. 105 11/4 7-1/2 3-1/4 199 438 430 230 486 477
5/8 @ Gr. 105 11/4 7-1/2 3-1/4 199 421 413 230 465 457
5/8 - 3/4 3/4 Gr. 36 11/4 7-1/2 3-1/4 199 438 430 230 486 477
3/4 Gr. 105 11/4 7-1/2 3-1/4 199 438 430 230 486 477

1 Anchor may be placed in upper or lower flute.

2 Only ASTM A193 Grade B7, ASTM A325, or ASTM F1554 Grade 105 threaded rod is permitted with smaller interior thread diameter. A36 threaded rod
(or stronger) can be used with largest thread diameter per insert.

3 Refer to Figure 4 for lightweight concrete on metal deck installations.
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Maximum allowable pipe horizontal load, pr (Ib)
Hilti KCC-WF in 3,000 psi normal weight cracked concrete with grade 105 or A193 B7 threaded rod!

Anchorage for seismic bracing technical supplement

Nominal Mi Mi Hilti MQS-SP-L-1/2" and MQS-SP-T-1/2"
Anchor °r'2c'i”a Min. edge spaghg Com‘)’:éte A B © D E F G H I
size T distance alsienes | [diaess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.100 1.580 0.870 1.850 1.520 2.320 2.900 3.440 3.710 2.620 2.140 1.920
KCC-WF 1/2 5-1/4 6-1/4 5 211 445 641 399 368 338 298 251 199 282 345 385
. . . Tolco™ Figure 909 seismic brace
Anchor N°r'§('j”a' Min. edge sp'\:g:;l co’::'é'r‘éte A B © D E F G H I
size diameter distance distanc% thickness 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.080 0.950 1.360 1.650 1.400 1.830 2.220 2.710 1.920 1.570 1.400
KCC-WF 3/8 4-1/4 5 5 229 405 436 351 251 345 327 278 176 249 304 340
1/2 5-1/4 6-1/4 5 320 567 610 492 352 483 459 390 246 348 426 477
Nominal Min Min Tolco™ Figure 910/980 seismic brace
Anchor —- Min. edge spaciﬁg concn.ete A B C D E B G H
size - distance ctemes | et 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.930 1.290 0.750 0.960 1.310 1.670 1.970 2.250 1.920 1.360 1.110 0.990
KCC-WE 3/8 4-1/4 5 5 201 363 494 433 284 306 308 274 217 306 375 420
1/2 5-1/4 6-1/4 5 282 509 692 607 398 429 432 384 303 429 525 587
. X . Afcon™ AF075/AF076/AF077 seismic brace
Anchor N°rrg‘c'i“"" Min. edge sp’gg;r}g co’:w/ltl:rr]éte A B © D E F G H I
size ) distance ! ) 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
diameter distance | thickness Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.070 1.380 1.620 1.420 2.250 2.750 1.940 1.590
KCC-WF 1/2 5-1/4 6-1/4 5 317 570 487 355 478 384 244 346 422
. . . Afcon™ AF771 seismic brace
Anchor | Nominal | vy edge | Min- M A B © D E F G H [
size o distance | SPaCINg | concreéte | 550 440 | 4ge5ge | Eoo-90° | 30°-44° | 45°-59° | 60°-90° | 80°-44° | 45°-59° | 60°-90°
diameter distance | thickness
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4170 2.000 0.960 1.970 2.380 2.960 1.930 1.360 1.110
KCC-WF 1/2 5-1/4 6-1/4 5 207 377 607 317 332 292 303 429 525
Nominal Min Min Afcon™ AF700 seismic brace
g g '\(Aii'ni oeae | spacing | concrete 30 A44 45 B59 60 C90 30 I:)44 45 E59 60 l:90 30 G44 45 H59 60 I90
e . istance | ° °_440 o_Ego °_90° o440 o_£go °.90° o440 o cgo °.90°
diameter distance | thickness Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.550 1.090 0.910 1.410 1.450 2.000 1.830 1.290 1.060
KCC-WF 1/2 5-1/4 6-1/4 5 314 564 625 383 472 426 312 441 539
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Maximum allowable pipe horizontal load, pr (Ib)

Anchorage for seismic bracing technical supplement
Hilti KCC-WF in 4,000 psi normal weight cracked concrete with grade 105 or A193 B7 threaded rod'
) ) ) Hilti MQS-SP-L-1/2" and MQS-SP-T-1/2"
Anchor N°rr;‘é“a' Min. edge Sp"gg}‘g co'\r:l::rr]éte A B © D E F @ H I
size | o eter | distance | e e [hickness |-30°-44° | 45°-59° | 60°-74° | 75°-00° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-50° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4100 1.580 0.870 1.850 1.520 2.320 2.900 3.440 3.710 2.620 2.140 1.920
KCC-WF 1/2 5 6-1/4 5 244 514 740 461 425 390 344 290 230 326 399 444
. . . Tolco™ Figure 909 seismic brace
Anchor | Nominal iy eqge|  Min: AT A B © D E F @ H I
" rod H spacing | concrete o_440 5 £go o740 5_90° o440 o_£go °_740 5_90° o_g40 o 500 o_740 °_00°
size | o cier | distance | Tt P |inickness |-30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 80°-44° | 45°-59° | 60°-74° | 75°-90
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.080 0.950 1.360 1.650 1.400 1.830 2.220 2.710 1.920 1.570 1.400
KCC-WF 3/8 4-1/4 5 5 264 468 503 405 290 398 378 321 203 287 351 393
1/2 5 6-1/4 5 370 655 705 568 406 557 529 450 285 402 492 551
N Mi Mi Tolco™ Figure 910/980 seismic brace
Anchor °r’:('j“a Min. edge Spa'c’;}‘g Con;’r‘éte A B © D E F @ H I
size | Lo eter | distance | e e [hickness |-30°-44° | 45°-50° | 60°-74° | 75°-00° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-50° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.930 1.290 0.750 0.960 1.310 1.670 1.970 2.250 1.920 1.360 1.110 0.990
KCC-WE 3/8 4-1/4 5 5 232 419 570 500 328 354 356 317 250 353 433 484
1/2 5 6-1/4 5 326 587 799 701 459 495 499 444 350 495 606 678
) ) ) Afcon™ AF075/AF076/AF077 seismic brace
Anchor N"r';‘['j”a' Min. edge sp’!l:nihg co’::'é'r‘éte A B © D E F G H I
size : distance | : 30°-44° | 45°-59° | 60°-90° | 30°-44° | 45°-59° | 60°-90° | 30°-44° | 45°-59° [ 60°-90°
diameter distance | thickness Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.070 1.380 1.620 1.420 2.250 2.750 1.940 1.590
KCC-WF 1/2 5 6-1/4 5 366 658 563 410 552 444 282 399 488
. . . Afcon™ AF771 seismic brace
Anchor N°m('j”a' Min. edge | _ Min- (i, A B c D E F G H i
size - ro distance | SPacing | concrete | gno 40 | 450590 | 0°-90° | 30°-44° | 45°-59° | 60°-90° | 30°-44° | 45°-59° | 60°-90°
iameter distance | thickness
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4170 2.000 0.960 1.970 2.380 2.960 1.930 1.360 1.110
KCC-WF 1/2 5 6-1/4 5 239 436 701 367 383 337 349 495 606
Nemilel Mi Mi Afcon™ AF700 seismic brace
Anchor "r"o"d“a Min. edge spalcr:;wg Con;’:éte A B © D E F G H I
size diameter | distance | 5 P | thickness |_30°-44° | 45°-50° | 60°-90° | 30°-44° | 45°-59° | 60°-90° | 80°-44° | 45°-50° | 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.550 1.090 0.910 1.410 1.450 2.000 1.830 1.290 1.060
KCC-WF 1/2 5 6-1/4 5 363 651 722 442 545 492 360 510 622
1 Refer to Figure 3 for flat slab concrete installation.
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Maximum allowable pipe horizontal load, pr (Ib)
Hilti KCC-WF in 5,000 psi normal weight cracked concrete with grade 105 or A193 B7 threaded rod'

Anchorage for seismic bracing technical supplement

Nominal Mi Mi Hilti MQS-SP-L-1/2" and MQS-SP-T-1/2"
Anchor °r'2c'i”a Min. edge spaghg Com‘)’:éte A B © D E F G H I
size T distance alsienes | [diaess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.100 1.580 0.870 1.850 1.520 2.320 2.900 3.440 3.710 2.620 2.140 1.920
KCC-WF 1/2 5 6-1/4 5 272 568 813 510 467 432 385 325 254 360 441 492
. . . Tolco™ Figure 909 seismic brace
Anchor N°r'2('j”a' Min. edge| “;"c”m coﬁ"é’:éte A B © D E F G H I
size diameter distance di’;tanc% thickness |-30°-44° | 45°-50° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.080 0.950 1.360 1.650 1.400 1.830 2.220 2.710 1.920 1.570 1.400
KCC-WF 3/8 4-1/4 5 5 295 522 561 452 324 444 422 359 227 320 392 439
1/2 5 6-1/4 5 410 721 776 627 447 615 588 503 314 444 543 608
NemliE Mi Mi Tolco™ Figure 910/980 seismic brace
Anchor °r';‘;”a Min. edge spaghg coné:éte A B © D E F G H I
size e distance aitsicnes | [Giaess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.930 1.290 0.750 0.960 1.310 1.670 1.970 2.250 1.920 1.360 1.110 0.990
KCC-WF 3/8 4-1/4 5 5 260 468 636 558 366 395 398 354 279 394 483 540
1/2 5 6-1/4 5 361 648 877 771 504 547 554 496 386 545 667 746
X . X Afcon™ AFQ75/AF076/AF077 seismic brace
Anchor N°r§('j”a' Min. edge sp'\gg;;]g CO’:}"(':’:'ete A B © D E F G H I
size ) distance ! : 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
diameter distance | thickness Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.070 1.380 1.620 1.420 2.250 2.750 1.940 1.590
KCC-WF 1/2 5 6-1/4 5 406 725 621 452 610 496 311 441 539
. . . Afcon™ AF771 seismic brace
Anchor N°”‘c'j”a' Min. edge | Min- A A B C D E F G H i
size | g0 distance | SPacing | concrete | 550 40 | 45e500 | 60°-90° | 30°-44° | 45°59° | 60°-90° | 30°-44° | 45°-59° | 60°-90°
iameter distance | thickness
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.170 2.000 0.960 1.970 2.380 2.960 1.930 1.360 1.110
KCC-WF 1/2 5 6-1/4 5 268 482 771 404 424 377 384 545 667
Nominal Mi Mi Afcon™ AF700 seismic brace
Anchor °r’:"j“a Min. edge spa'cr;;]g con(I:rr]éte A B © D E F G H I
size SEmEar distance e | iieness 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.550 1.090 0.910 1.410 1.450 2.000 1.830 1.290 1.060
KCC-WF 1/2 5 6-1/4 5 403 717 794 486 601 547 396 561 684
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Refer to Figure 3 for flat slab concrete installation.
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Maximum allowable pipe horizontal load, pr (Ib)
Hilti KCC-WF in 6,000 psi normal weight cracked concrete with grade 105 or A193 B7 threaded rod'

Anchorage for seismic bracing technical supplement

Nominal Mi Mi Hilti MQS-SP-L-1/2" and MQS-SP-T-1/2"
Anchor °rrgé“a Min. edge Spa::’;}‘g Con;’r‘éte A B © D E F @ H I
size T distance aisenee | [diaess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.100 1.580 0.870 1.850 1.520 2.320 2.900 3.440 3.710 2.620 2.140 1.920
KCC-WF 1/2 4-3/4 6-1/4 5 296 604 852 543 490 463 422 356 271 384 470 524
. . . Tolco™ Figure 909 seismic brace
Anchor | Nominal iy eqge|  Min: AT A B © D E F @ H I
; rod i spacing | concrete o_440 o590 o740 °.90° o440 o_5g0 o740 °_90° o440 o £go o740 °_90°
size diameter distance distance | thickness |-30°-44° | 45°-59 60°-74 75°-90° | 30°-44° | 45°-59 60°-74 75°-90° | 30°-44° | 45°-59 60°-74 75°-90
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.490 1.080 0.950 1.360 1.650 1.400 1.830 2.220 2.710 1.920 1.570 1.400
KCC-WF 3/8 3-3/4 5 5 316 550 590 479 340 471 454 393 240 339 415 465
1/2 4-3/4 6-1/4 5 439 760 815 664 470 652 632 551 333 470 575 643
N Mi Mi Tolco™ Figure 910/980 seismic brace
Anchor °r’:('j“a Min. edge Spa'c’;}‘g Con;’r‘éte A B © D E F @ H I
size SHEmEer distance alsenes | [disaess 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90° | 30°-44° | 45°-59° | 60°-74° | 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.930 1.290 0.750 0.960 1.310 1.670 1.970 2.250 1.920 1.360 1.110 0.990
KCC-WF 3/8 3-3/4 5 5 279 495 665 587 382 420 428 388 293 414 508 568
1/2 4-3/4 6-1/4 5 388 685 916 810 527 582 596 544 405 572 701 784
. X . Afcon™ AFQ075/AF076/AF077 seismic brace
Anchor N"r';‘['j”a' Min. edge sp’!l:nihg co'::'é'r‘éte A B © D E F G H I
size ) distance b X 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
diameter distance | thickness Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.520 1.070 1.380 1.620 1.420 2.250 2.750 1.940 1.590
KCC-WF 1/2 4-3/4 6-1/4 5 435 764 658 474 646 535 330 467 570
. . . Afcon™ AF771 seismic brace
Anchor N°m('j”a' Min. edge | _ Min- (i, A B c D E F G H i
size | o distance | SPacing | concrete | 540 4go0 | 45590 | 60°-90° | 30°-44° | 45°-59° | 60°-00° | 30°-44° | 45°-59° | 60°-90°
iameter distance | thickness
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 4.170 2.000 0.960 1.970 2.380 2.960 1.930 1.360 1.110
KCC-WF 1/2 4-3/4 6-1/4 5 292 515 810 426 454 413 404 572 701
Nemmilal Mi Mi Afcon™ AF700 seismic brace
Anchor "r"o"d“a Min. edge spalcr:;wg Con;’:éte A B © D E F G H I
size dEmEer distance cisenes || e aess 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr Pr Pr Pr
in in in in in 2.550 1.090 0.910 1.410 1.450 2.000 1.830 1.290 1.060
KCC-WF 1/2 4-3/4 6-1/4 5 431 756 833 509 638 589 415 588 718

January 2022

Refer to Figure 3 for flat slab concrete installation.
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Anchorage for seismic bracing technical supplement

Maximum allowable pipe horizontal load, pr (Ib) Hilti KCC-MD in the soffit of 3,000 psi or 4,000 psi
lightweight concrete over metal deck 2-in and 3-in W-deck profiles with grade 105 or A193 B7 threaded rod'?

Hilti MQS-SP-L-1/2" and MQS-SP-T-1/2"

Nominal Min. edge Min. Min. 3,000 psi 4,000 psi
Anchor type rod disiance spacing | concrete A B C A B (¢}
diameter distance | thickness | 30°-44° 45°-59° 60°-74° 75°-90° 30°-44° 45°-59° 60°-74° 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr
in in in in 4.100 1.580 0.870 1.850 4100 1.580 0.870 1.850
KCC-MD-SP 1/2 1-1/4 7-1/2 3-1/4 134 315 477 279 154 350 521 312
KCC-MD-LP 1/2 1-1/4 7-1/2 3-1/4 352 689 944 625 352 689 944 625
Tolco™ Figure 909 seismic brace
Nominal Min. edge Min. Min. 3,000 psi 4,000 psi
Anchor type rod disiance spacing | concrete A B (o} A B C
diameter distance | thickness | 30°-44° 45°-59° 60°-74° 75°-90° 30°-44° 45°-59° 60°-74° 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr
in in in in 2.490 1.100 1.050 1.360 2.490 1.100 1.050 1.360
3/8 1-1/4 6 2-1/2 189 350 361 302 213 384 396 334
KCC-MD-SP 1/2 1-1/4 7-1/2 3-1/4 219 409 422 352 247 450 464 390
3/8 1-1/4 6 2-1/2 381 625 640 558 381 625 640 558
KCC-MD-LP 12 11/4 712 31/4 512 843 863 752 512 843 863 752
Tolco™ Figure 910/980 seismic brace
Nominal Minfedge Min. Min. 3,000 psi 4,000 psi
Anchor type rod disiance spacing | concrete A B C A B C
diameter distance | thickness | 30°-44° 45°-59° 60°-74° 75°-90° 30°-44° 45°-59° 60°-74° 75°-90°
Pr Pr Pr Pr Pr Pr Pr Pr
in in in in 3.070 1.320 0.960 1.070 3.070 1.320 0.960 1.070
3/8 1-1/4 6 2-1/2 156 308 382 356 179 341 418 391
KCC-MD-SP 1/2 1-1/4 7-1/2 3-1/4 178 360 448 417 206 398 491 458
KCC-MD-LP 3/8 1-1/4 6 2-1/2 328 567 668 634 328 567 668 634
1/2 1-1/4 7-1/2 3-1/4 440 765 902 855 440 765 902 855
Afcon™ AF075/AF076/AFQ77 seismic brace
Nominal Min. edge Min. Min. 3,000 psi 4,000 psi
Anchor type rod disiance spacing | concrete A B (¢} A B C
diameter distance | thickness | 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr
in in in in 2.520 1.160 1.380 2.520 1.160 1.380
KCC-MD-SP 1/2 1-1/4 7-1/2 3-1/4 217 394 348 244 435 386
KCC-MD-LP 1/2 1-1/4 7-1/2 3-1/4 508 820 746 508 820 746
Afcon™ AF771 seismic brace
Nominal Min. edge Min. Min. 3,000 psi 4,000 psi
Anchor type rod disiance spacing | concrete A B C A B C
diameter distance | thickness | 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr
in in in in 4.170 2.000 0.960 4170 2.000 0.960
KCC-MD-SP 1/2 1-1/4 7-1/2 3-1/4 131 262 448 152 294 491
KCC-MD-LP 1/2 1-1/4 7-1/2 3-1/4 348 595 902 348 595 902
Afcon™ AF700 seismic brace
Nominal Min. edge Min. Min. 3,000 psi 4,000 psi
Anchor type rod disiance spacing | concrete A B C A B C
diameter distance | thickness | 30°-44° 45°-59° 60°-90° 30°-44° 45°-59° 60°-90°
Pr Pr Pr Pr Pr Pr
in in in in 2.750 1.110 1.140 2.750 1.110 1.140
KCC-MD-SP 1/2 1-1/4 7-1/2 3-1/4 199 407 399 228 448 440
KCC-MD-LP 1/2 11/4 7-1/2 3-1/4 477 839 828 477 839 828

1 Anchor may be placed in upper or lower flute.
2 Refer to Figure 4 for lightweight concrete on metal deck installations.
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