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Anclajes de Concreto
Post-instalado

1.0 ALCANCE DE LA EVALUACION:

Cumpliendo con los siguientes codigos:

m 2021, 2018, 2015, y 2012 International Building Code® (IBC)

m 2021, 2018, 2015, y 2012 International Residential Code® (IRC)
Propiedad evaluada:

m Estructural

2.0USOS

El Sistema de Anclajes Adhesivos Hilti HIT-RE 500 V3 y el Sistema de Barras de Refuerzo Post-Instaladas se
usan para resistir las cargas estaticas, de viento, y sismicas (Categorias de Disefio Sismico A hasta la F) de
tension y de cortante en concreto de densidad normal y de densidad liviana fisurado y no fisurado, con una
resistencia a la compresién especificada, f', de 2,500 psi a 8,500 psi (17.2 MPa a 58.6 MPa).

El sistema de anclajes cumple con los anclajes descritos en la Seccién 1901.3 del IBC 2021, 2018 y 2015,
y Seccion 1909 del IBC 2012 y es una alternativa para los anclajes preinstalados que se describen en la
Seccion 1908 del IBC 2012. Los sistemas de anclajes se pueden usar cuando el disefio de ingenieria se ha
elaborado de acuerdo con la Seccion R301.1.3 del IRC.

El sistema de barras de refuerzo post-instaladas es una alternativa a las barras de refuerzo preinstaladas
en sitio gobernadas por ACI 318 y el Capitulo 19 del IBC.

3.0 DESCRIPCION

3.1 General:

Los Sistemas de Anclajes Adhesivos HiltiHIT-RE 500 V3 y los Sistemas de Barras de Refuerzo
Post-instaladas estan formados por los siguientes componentes:

¢ Adhesivo Hilti HIT-RE 500 V3 empacado en paquetes de aluminio.

e Equipo para mezcla y aplicacién del adhesivo.
o Equipo para limpieza del agujero y para inyeccion del adhesivo.
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El Sistema de Anclajes Adhesivos Hilti HIT-RE 500 V3 puede usarse con varillas de roscado continuo,
insertos Hilti HIS-(R)N de roscado interior o barras de refuerzo de acero corrugadas como se representa en
la Figura 4. El Sistema de Barras de Refuerzo Post-instaladas Hilti HIT-RE 500 V3 solo puede usarse con
barras de refuerzo de acero corrugadas como se representa en las Figuras 2 y 3. Los componentes principales
de los Sistemas de Anclajes Adhesivos Hilti y los de Barras de Refuerzo Post-instaladas, incluyendo el
Adhesivo Hilti HIT-RE 500 V3, boquilla de mezcla estatica HIT-RE-M y elementos de anclaje de acero, se
muestran en la Figura 7 de este reporte.

Las instrucciones de instalacion impresas del fabricante (MPII) que se incluyen en cada paquete de
adhesivos se conjuntan en las Figuras 8A y 8B.

3.2 Materiales:

3.2.1 Adhesivo Hilti HIT-RE 500 V3: El adhesivo Hilti HIT-RE 500 V3 es un adhesivo epoxi inyectable de
dos componentes. Los dos componentes se separan por medio de un paquete de aluminio de doble cilindro
unido a un colector. Los dos componentes se combinan y reaccionan cuando se aplican con una boquilla de
mezcla estatica unida al colector. El Hilti HIT-RE 500 V3 esta disponible en paquetes de aluminio de
11.1-onzas (330 ml), 16.9-onzas (500 ml) y 47.3-onzas (1400 ml). El colector unido a cada paquete de aluminio
esta marcado con la fecha de caducidad del adhesivo. La vida en almacén, como se indica por la fecha de
caducidad, aplica al paquete de aluminio sin abrir, almacenado en un lugar seco, oscuro y de acuerdo con la

Figura 8A.
3.2.2 Equipo para la limpieza del agujero:

3.2.2.1 Equipo Estandar: El equipo estandar para la limpieza del agujero, estd formado por cepillos de
alambre de acero y boquillas de aire, esta descrito en la Figura 8A de este reporte.

3.2.2.2 Sistema Hilti Safe-Set™: Para los elementos descritos en las Secciones 3.2.5.1 hasta 3.2.5.3 y la
Seccién 3.2.6, debe usarse la broca hueca de carburo Hilti TE-CD o TE-YD con una cabeza de perforacion
de carburo que cumple con ANSI B212.15. Cuando se usa en conjunto con una aspiradora Hilti con un valor
minimo para la tasa maxima de flujo volumétrico de 129 CFM (61 ¢/s), la broca Hilti TE-CD o TE-YD eliminara
el polvo de la perforacién, limpiando automaticamente el agujero. Los tamarios disponibles para la broca Hilti
TE-CD o TE-YD se muestran en la Figura 8A.

3.2.3 Equipo para la preparacion del agujero:

3.2.3.1 Sistema Hilti Safe-Set™: Herramienta de Desbastar TE-YRT: Para los elementos descritos en las
Secciones 3.2.5.1 hasta 3.2.5.3 y las Tablas 9, 12, 17, 20, y 29, la herramienta de desbaste Hilti TE-YRT con
una cabeza de carburo desbastadora se usa para la preparacion del agujero en conjunto con los agujeros
perforados con una broca corona de diamante como se ilustra en la Figura 5.

3.2.4 Aplicadores: el Hilti HIT-RE 500 V3 debe colocarse con aplicadores manuales, eléctricos o
neumaticos provistos por Hilti.

3.2.5 Elementos de Anclaje:

3.2.5.1 Varillas Roscadas de Acero: Las varillas roscadas de acero deben estar limpias, varillas de acero
de roscado continuo (de roscado completo) en diametros como se describe en las Tablas 6 y 14 y en la
Figura 4 de este reporte. La informacion de disefio de acero para grados comunes de varillas roscadas de
acero esta provista en la Tabla 2. Las varillas roscadas de acero al carbono deben equiparse con un
recubrimiento de zinc galvanizado de 0.0002 pulgadas de espesor (0.005 mm) que cumple con ASTM B633
SC 1 o debe ser galvanizado en caliente que cumpla con ASTM A153, Clase C o D. Las varillas roscadas de
acero inoxidable deben cumplir con ASTM F593 o ISO 3506 A4. Las varillas roscadas de acero deben ser
rectas y sin muescas u otros defectos en toda su longitud. Los extremos se pueden estampar con marcas de
identificacion y el extremo empotrado puede ser corte recto o corte en diagonal a una punta de cincel.

3.2.5.2 Barras de Refuerzo de Acero para uso en Aplicaciones de Anclaje Post-Instalado: Las barras
de refuerzo de acero son barras corrugadas como se describe en la Tabla 3 de este reporte. Las Tablas 6, 14
y 22 y la Figura 4 resumen los rangos de tamafio de las barras de refuerzo. Las partes empotradas de las
barras de refuerzo deben ser rectas y sin cascarillas de laminacién, 6xido, lodo, aceite y otros recubrimientos
(distinto del zinc) que puedan afectar la adherencia del adhesivo. Las barras de refuerzo no deben doblarse
después de la instalacion, excepto cuando se hace de acuerdo a lo establecido en ACI 318-19 Seccion
26.6.3.2(b), ACI 318-14 Seccién 26.6.3.1(b) o ACI 318-11 Seccion 7.3.2, segun aplique, con la condicién
adicional de que las barras deben doblarse en frio; no esta permitido el calentamiento de las barras para
facilitar la flexién en campo.

3.2.5.3 Insertos Hilti HIS-N y HIS-RN: Los insertos Hilti HIS-N y HIS-RN tienen un perfil en la superficie
externa y estan roscados por dentro. Las propiedades mecanicas de los insertos Hilti HIS-N y HIS-RN estan
provistas en la Tabla 4. Los insertos estan disponibles en los diametros y longitudes que se muestran en la
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Tabla 26 y Figura 4. Los insertos Hilti HIS-N se producen del acero al carbono y estan equipados con un
recubrimiento de zinc galvanizado de 0.0002 pulgadas de espesor (0.005 mm) que cumple con ASTM B633
SC 1. Los insertos Hilti HIS-RN de acero inoxidable estan fabricados con acero X5CrNiMo17122 K700 de
acuerdo con DIN 17440. Las especificaciones para tipos comunes de tornillos que se pueden usar junto con
los insertos Hilti HIS-N y HIS-RN estan provistas en la Tabla 5. El grado del tornillo y el tipo de material
(carbono, inoxidable) debe corresponder con el del inserto. Los factores de reduccion de la resistencia, ¢,
correspondientes a los elementos de acero fragiles deben ser usados para los insertos Hilti HIS-N y HIS-RN.

3.2.5.4 Ductilidad: De acuerdo con ACI 318 (-19y - 14) 2.3 o ACI 318-11 D.1, segun aplique, para que un
elemento de acero se considere ductil, la prueba de elongacion debe ser al menos 14 por ciento y la reduccién
del area debe ser al menos 30 por ciento. Los elementos de acero con una elongacion probada de menos de
14 por ciento o una reduccién de area de menos de 30 por ciento 0 ambas, se consideran fragiles. Los valores
para diferentes materiales de acero estan provistos en las Tablas 2, 3, 4 y 5 de este reporte. Cuando los
valores no son conformes o no se indiquen, el acero debe considerarse fragil.

3.2.6 Barras de Refuerzo de Acero para Uso en Conexiones de Barras de Refuerzo Post-instaladas:
Las barras de refuerzo de acero usadas en conexiones de barras de refuerzo post-instaladas son barras
corrugadas (barra de refuerzo) como se representa en las Figuras 2 y 3. Las Tablas 31, 32, 33 y la Figura 4
resumen los rangos de tamafo de las barras de refuerzo. Las porciones empotradas de las barras de refuerzo
deben ser rectas y sin cascarillas de laminacion, 6xido, lodo, aceite y otros recubrimientos que puedan afectar
la adherencia del adhesivo. Las barras de refuerzo no deben doblarse después de la instalacion, excepto
cuando se hace de acuerdo a lo establecido en Seccién 26.6.3.2(b) de ACI 318-19, ACI 318-14 26.6.3.1(b) o
ACI 318-11 7.3.2, segun aplique, con la condicion adicional de que las barras deben doblarse en frio y no esta
permitido el calentamiento de las barras para facilitar la flexion en campo.

3.3 Concreto:

El concreto de densidad normal o de densidad liviana debe cumplir con las Secciones 1903 y 1905 del IBC,
segun aplique. La resistencia a la compresion especificada del concreto debe ser de entre 2,500 psi y
8,500 psi (17.2 MPa a 58.6 MPa).

4.0 DISENO

4.1 Disefo por Resistencia de Anclajes Post-instalados:

Para los parametros de disefio de los elementos especificos instalados consulte la Tabla 1, y para un diagrama
de flujo para determinar el disefio de esfuerzo de adherencia o resistencia a la extraccion aplicable consulte
la Figura 5 y la Seccién 4.1.4.

411 General: La resistencia de disefio de los anclajes bajo el IBC 2021, asi como del IRC 2021, debe
determinarse de acuerdo con ACI 318-19 y este reporte. La resistencia de disefio de los anclajes que cumple
con el IBC 2018 y 2015, asi como con la Secciéon R301.1.3 del IRC 2018 y 2015 debe determinarse de acuerdo
con el Capitulo 17 de ACI 318-14 y con este reporte.

La resistencia de disefio de los anclajes de acuerdo con el IBC 2012, asi como con el IRC 2012 debe
determinarse de acuerdo con ACI 318-11 y con este reporte.

Los parametros de disefio estan basados en ACI 318-19 para uso con el IBC 2021, ACI 318-14 para uso
con el IBC 2018 y 2015, y en ACI 318-11 para uso con el IBC 2012 a menos que se indique lo contrario en
las Secciones 4.1.1 hasta 4.1.11 de este reporte. El disefio por resistencia de los anclajes debe cumplir con
ACI 318-1917.5.1.2, ACI 318-14 17.3.1 0 ACI 318-11 D.4.1 segun aplique, excepto como se requiere en ACI
318-19 17.10, ACI 318-14 17.2.3 0 ACI 318-11 D.3.3, segun aplique.

Los parametros de disefio estan provistos de la Tabla 6A a la Tabla 30. Los factores de reduccion de la
resistencia, ¢, como se proveen en ACI 318-19 17.5.3, ACI 318-14 17.3.3 0 ACI 318-11 D.4.3, segun aplique,
deben usarse para combinaciones de carga calculadas de acuerdo con la Seccién 1605.1 del IBC 2021,
Seccion 1605.2 del IBC 2018, 2015, y 2012 o ACI 318 (-19 y -14) 5.3 o ACI 318-11 9.2, segun aplique. Los
factores de reduccion de la resistencia, ¢, que se proveen en ACl 318-11 D.4.4 deben usarse para
combinaciones de carga que se calculan de acuerdo con Apéndice C de ACI 318-11.

4.1.2 Resistencia Estatica del Acero en Tension: La resistencia nominal del acero de un solo anclaje en
tension, Nsa, de acuerdo con ACI 318-19 17.6.1.2, ACI 318-14 17.4.1.2 o Seccion D.5.1.2 de ACI 318-11,
segun aplique, y los factores de reduccion de la resistencia relacionados, ¢, de acuerdo con ACI 318-1917.5.3,
ACI 318-14 17.3.3 o Seccion D.4.3 de ACI 318-11, segun aplique, estan provistas en las tablas descritas en
la Tabla 1 para los tipos de elementos de anclaje incluidos en este reporte.

4.1.3 Resistencia al Arrancamiento del Concreto Estatico en Tensién: La resistencia nominal estatica
al arrancamiento del concreto de un solo anclaje o de un grupo de anclajes en tension, Nc» 0 Ncvg, debe
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calcularse de acuerdo con ACI 318-19 17.6.2, ACI 318-14 17.4.2 o ACI 318-11 D.5.2, segun aplique,
agregando lo siguiente:

La resistencia basica al arrancamiento del concreto de un solo anclaje en tension, N», debe calcularse de
acuerdo con ACI 318-19 17.6.2.2, ACI 318-14 17.4.2.2 o ACI 318-11 D.5.2.2, segun aplique, utilizando los
valores de kc.cr, ¥ Kc,uncrcomo se describe en este reporte. Cuando los analisis indiquen que no hay fisuras de
acuerdo con ACI 318-19 17.6.2.5, ACI 318-14 17.4.2.6 o ACI 318-11 D.5.2.6, segun aplique, N» debe
calcularse utilizando keuner y Wen = 1.0. Ver Tabla 1. Para anclajes en concreto de densidad liviana, ver ACI
318-1917.2.4, ACI1 318-14 17.2.6 0 ACI 318-11 D.3.6, segun aplique. El valor de f: que se usa para el célculo
debe limitarse a 8,000 psi (65 MPa) de acuerdo con ACI 318-19 17.3.1, ACI 318-14 17.2.7 0 ACI 318-11 D.3.7,
segun aplique. La informacion adicional para determinar el esfuerzo nominal de adherencia en tension esta
provista en la Seccion 4.1.4 de este reporte.

4.1.4 Esfuerzo Estatico de la Adhesién en Tensién: El esfuerzo nominal estatico de la adherencia de un
solo anclaje adhesivo o de un grupo de anclajes adhesivos en tensién, Na o Nag, debe calcularse de acuerdo
con ACI 318-19 17-6-5, ACI 318-14 17.4.5 o ACI 318-11 D.5.5, segun aplique. Los valores del esfuerzo de
adherencia son una funcion de la resistencia a la compresion del concreto, si el concreto es fisurado o no
fisurado, el rango de temperatura del concreto, el método de perforacion y las condiciones de instalacion (seco
o saturado con agua, etc.). La caracteristica del esfuerzo de adherencia resultante debe multiplicarse por el
factor de reduccion de la resistencia asociado ¢nnde la siguiente manera:

i FACTOR DE
METODODE | TIPO DE S o & ESFUERZODE | REDUCCION DE
PERFORACION| CONCRETO DE LA INSTALACION ADHERENCIA | RESISTENCIA ASO-
CIADO
Seco Tk,uncr O Tk,cr ¢d
Taladro con Fisurado y No Saturado con agua Tkuncr O Tkcr Pws
percusion Fisurado Agujero lleno de agua Tuncr O Tkcr Pwi
Aplicacién bajo el agua Tunor I Ti,cr Puw
Perforado con Seco Th,uncr O Th,cr Pd
diamante con
Herramienta de Fisurado y No
Desbaste Fisurado Saturado con agua
o Broca Hueca g Tk,uncr O Tk,cr ¢Ws
Hilti TE-CD o
TE-YD
Perforado con No fisurado Seco T, uncr d
diamante Saturado con agua Tk,uncr Pws

La Figura 5 de este reporte presenta un diagrama de flujo con la seleccién de disefio por esfuerzo de
adherencia. Los factores de reduccion de la resistencia para la determinacién del esfuerzo de adherencia
estan descritos en la Tabla 1 de este reporte. Las modificaciones al esfuerzo de adherencia también se pueden
hacer para una mayor resistencia a la compresion del concreto como se muestra en las notas al pie de las
tablas del esfuerzo de adherencia.

4.1.5 Resistencia Estatica del Acero en Cortante: La resistencia nominal estatica del acero de un solo
anclaje en cortante, gobernada por el acero, Vss, de acuerdo con ACI 318-1917.7.1.2, ACI 318-14 17.5.1.2 0
ACI 318-11 D.6.1.2, segun aplique, y los factores de reduccion, ¢, de acuerdo con ACI 318-19 17.5.3, ACI
318-14 17.3.3 o ACI 318-11 D.4.3, segun aplique, estan provistas en las tablas descritas en la Tabla 1 para
los tipos de elementos de anclaje incluidos en este reporte.

4.1.6 Resistencia Estatica al Arrancamiento del Concreto en Cortante: La resistencia nominal estatica
al arrancamiento del concreto de un solo anclaje o de un grupo de anclajes en cortante, Ve 0 Vebg, debe
calcularse de acuerdo con ACI 318-19 17.7.2, ACI 318-14 17.5.2 0 ACI 318-11 D.6.2, segun aplique, en
base a la informacién que se provee en las tablas descritas en la Tabla 1. La resistencia basica al
arrancamiento del concreto de un solo anclaje en cortante, Vb, debe calcularse de acuerdo con ACI 318-19
17.7.2.2, ACI 318-14 17.5.2.2 0 ACI 318-11 D.6.2.2, segun aplique, usando los valores de d que se proveen
en las tablas como se describe en la Tabla 1 para el acero de anclaje correspondiente en lugar de da (IBC
2021, 2018, 2015y 2012). Ademas, her debe sustituirse por £e. En ningun caso e debe exceder 8d. El valor
de fc debe limitarse a un maximo de 8,000 psi (55 MPa) de acuerdo con ACI 318-19 17.3.1, ACI 318-14
17.2.7 0 ACI 318-11 D.3.7, segun aplique.

4.1.7 Resistencia Estatica al Desprendimiento del Concreto en Cortante: La resistencia nominal estatica

al desprendimiento del concreto de un solo anclaje o de un grupo de anclajes en cortante, Ve 0 Vepg, debe
calcularse de acuerdo con ACI 318-19 17.7.3, ACI 318-14 17.5.3 o ACI 318-11 D.6.3, segun aplique.
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4.1.8 Interaccion de las Fuerzas de Tension y de Cortante: Para disefios que incluyen una combinacion
de tension y de resistencia al cortante, la interaccion entre las cargas de tensién y de cortante deben calcularse
de acuerdo con ACI 318-19 17.8, ACI 318-14 17.6 o ACI 318-11 D.7, segun aplique.

4.1.9 Espesor Minimo del Elemento, hmin, Espaciado entre Anclajes, smin y Distancia al Borde, cmin: En
sustitucion de ACI 318-19 17.9.2, ACI 318-14 17.7.1y 17.7.3 o ACI 318-11 D.8.1 y D.8.3, segun aplique, los
valores de smin y Cmin descritos en este reporte deben observarse para el disefio e instalacion del anclaje. Asi
como, en sustitucion de ACI 318-19 17.9.4, ACI 318-14 17.7.5 o ACI 318-11 D.8.5, segun aplique, el espesor
minimo del elemento, hmin, descrito en este reporte debe observarse para el disefio e instalacion del anclaje.
Para anclajes adhesivos que permaneceran sin torque, aplica ACI 318-19 17.9.3, ACI 318-14 17.7.4 o ACI
318-11 D.8.4, segun aplique.

Para la distancia al borde cai y espaciado entre anclajes sai, el torque maximo Tmax debe de cumplir con
los siguientes requerimientos:

TORQUE MAXIMO DE APRIETE REDUCIDO Tmaxres PARA DISTANCIA AL BORDE cai < (5 X ds)
, ESPACIADO TORQUE
DISTANCIA AL BORDE, cai | \iiNIMO ENTRE ANCLAJES, sai MAXIMO, Tmaxred
5 X da < s2i< 16 pulg. 0.3 X Tmax
1.75 pulg. (45 mm) < Cai <5 X da sa = 16 pulg. 05 ¢ T
(406 mm) : mex

4.1.10 Distancia Critica al Borde cac: En sustitucion de ACI 318-19 17.9.5, ACI 318-14 17.7.6 o ACI 318-
11 D.8.6, segun aplique, cac debe ser determinado de la siguiente manera:

Cac=hes (%)04 [3. 1-0.7%{] Ec. (4-1)

donde [hif] no debe ser mayora 2.4;y

T uncr = €Sfuerzo caracteristico de adherencia establecido en las tablas de este reporte, por lo cual tkuncrno
debe ser mayor a:

_ kuncr, heffe

Tk, uncr— dg

4.1.11 Resistencia de disefio en Categorias de Disefo Sismico C, D, E y F: En estructuras asignadas a
las Categorias de Disefio Sismico C, D, E o F de acuerdo con el IBC o IRC, los anclajes deben disefarse de
acuerdo con ACI 318-19 17.10, ACI 318-14 17.2.3 o ACI 318-11 Seccion D.3.3, segun aplique. Las
modificaciones al ACI 318-19 17.10 y ACI 318-14 17.2.3 deben de aplicarse bajo la Seccién 1905.1.8 del IBC
2021, 2018 y 2015. Para el IBC 2012, se debe omitir la Seccion 1905.1.9.

La resistencia nominal del acero al cortante, Vsa, debe ajustarse por av.seis COmo se provee en las tablas
resumidas en la Tabla 1 para los tipos de elementos de anclaje que se incluyen en este reporte. Para la
tension, la resistencia nominal a la extraccion Npcr 0 el esfuerzo de adherencia zr debe ajustarse por an;seis.

Modificar las Secciones D.3.3.4.2, D.3.3.4.3(d) y D.3.3.5.2 de ACI 318-11 con la siguiente redaccion:

ACI 318-11 D.3.3.4.2 - Cuando el componente de tension de la fuerza sismica a nivel de resistencia aplicado
a los anclajes excede el 20 por ciento del total de la fuerza de tensién factorizada del anclaje asociada con la
misma combinacién de carga, los anclajes y sus accesorios deben disefiarse de acuerdo con ACI 318-11
D.3.3.4.3. El disefio de la resistencia a la tensién del anclaje se debe determinar de acuerdo con ACI 318-11
D.3.3.4.4

Excepcién:

1. Los anclajes disefiados para resistir fuerzas fuera del plano del muro con resistencias de disefio iguales
0 mayores que la fuerza determinada de acuerdo con ASCE 7 Ecuacion 12.11-1 o 12.14-10 debe
considerarse que satisface a ACI 318-11 D.3.3.4.3(d).

ACI 318-11 D.3.3.4.3(d) — El anclaje o grupo de anclajes se debe disenar para la maxima tension obtenida
de las combinaciones de disefio de carga que incluye E, con E incrementada por Qo. El disefio de la resistencia
a la tensién del anclaje se debe calcular a partir de ACI 318-11 D.3.3.4.4.

ACI 318-11 D.3.3.5.2 — Cuando el componente de cortante de la fuerza sismica a nivel de resistencia
aplicado a los anclajes excede el 20 por ciento del total de la fuerza de cortante factorizada del anclaje
asociada con la misma combinacion de carga, los anclajes y sus accesorios deben disefiarse de acuerdo con
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ACI 318-11 D.3.3.5.3. El disefio de la resistencia al cortante para resistir fuerzas sismicas se debe determinar
de acuerdo con ACI 318-11 D.6.

Excepciones:

1. Para calcular la resistencia al cortante en plano de los pernos de anclaje sujetando la solera de madera
de muros portantes o muros no portantes de construcciones de madera de estructura liviana a fundaciones o
muros de vastago de fundacién, no es necesario calcular la resistencia al cortante en plano de acuerdo con
ACI 318-11 D.6.2 y D.6.3, y no es necesario aplicar ACI 318-11.3.3.5.3 si se cumplen todos los siguientes
puntos:

1.1. La resistencia al cortante en plano permisible del anclaje se determina de acuerdo con AF&PA NDS,
Tabla 11E para valores de disefio lateral paralelos al grano.

1.2. El diametro nominal maximo del anclaje es de %/ de pulgada (16 mm).
1.3. Los pernos de anclaje estan empotrados en el concreto por lo menos 7 pulgadas (178 mm).

1.4. Los pernos de anclaje se colocan a un minimo de 1% pulgadas (45 mm) del borde del concreto
paralelamente a la longitud de la solera de madera.

1.5. Los pernos de anclaje se colocan a un minimo de 15 diametros del anclaje desde el borde del concreto
perpendicular a la longitud de la solera de madera.

1.6. La solera tiene un espesor nominal de 2 pulgadas o 3 pulgadas.

2. Para el célculo de la resistencia al cortante en plano de los pernos de anclaje sujetando elementos de
acero formado en frio en muros portantes o muros no portantes de construcciones de estructura liviana a la
fundacion o muros sobre cimientos de fundacion, la resistencia al cortante en plano no necesita calcularse
de acuerdo con ACI 318-11 D.6.2 y D.6.3 y no es necesario aplicar ACl 318-11 D.3.3.5.3 si se cumple con
los siguientes puntos:

2.1. El diametro nominal maximo del anclaje es %/ de pulgada (16 mm).
2.2. Los pernos de anclaje estan empotrados en el concreto por lo menos 7 pulgadas (178 mm).

2.3. Los anclajes se colocan a un minimo de 1% pulgadas (45 mm) del borde del concreto paralelamente
a la longitud del canal.

2.4. Los anclajes se colocan a un minimo de 15 didmetros de anclaje desde el borde del concreto
perpendicular a la longitud del canal.

2.5. El canal tiene un espesor designado de 33 mil a 68 mil.

La resistencia permisible al cortante en plano de los anclajes exentos, paralelos al borde del concreto
puede determinarse de acuerdo con AISI S100, Seccién E3.3.1.

3. En construcciones de estructuras livianas, muros portantes y muros no portantes, la resistencia al cortante
de los anclajes de concreto menor que o igual a 1 pulgada (25 mm) de diametro sujetando una solera o
canal a la fundacién o al muro de vastago de fundacién, no necesitan cumplir con ACI 318-11 D.3.3.5.3(a)
a (c) cuando la resistencia del disefio de los anclajes se determina de acuerdo con ACI 318-11 D.6.2.1(c).

4.2 Diseno por Resistencia de Barras de Refuerzo Post-instaladas:

4.21 General: El disefio de la resistencia de barras de refuerzo corrugadas post-instaladas debe
determinarse de acuerdo con las reglas de ACI 318 y con este reporte para el desarrollo y empalme de barras
de refuerzo preinstaladas.

Ejemplos de aplicaciones tipicas para el uso de barras de refuerzo post-instaladas se ilustran en las
Figuras 2 y 3 de este reporte.

4.2.2 Determinacién de la longitud de desarrollo de la barra /a: Los valores de /o deben determinarse de
acuerdo con los requerimientos de ACI 318 de la longitud de desarrollo y empalme de barras de refuerzo
rectas preinstaladas.

Excepciones:

1. Para barras de refuerzo post-instaladas sin recubrimiento y con recubrimiento de zinc (galvanizadas), el
factor ¥ debe de tomarse como 1.0. Para todos los demas casos, se deben de aplicar los requerimientos
de ACI 318-19 25.4.2.5, ACI 318-14 25.4.2.4 0 ACI 318-11 12.2.4 (b).

2. Cuando son usados métodos alternativos para calcular la longitud de desarrollo (por ejemplo, teoria de
anclaje), generalmente se aplican los factores aplicables para anclajes post-instalados.



ESR-3814-SP Page 7 of 48
Most Widely Accepted and Trusted |
4.2.3 Espesor Minimo del Elemento, hmin, Recubrimiento Minimo de Concreto, ¢, min, Distancia Minima
al Borde de Concreto, c», min, Espaciado Minimo, sp,min: Para barras de refuerzo post-instaladas, no hay
limite en el espesor minimo del elemento. En general, se deben mantener todos los requerimientos en el
recubrimiento de concreto y el espaciado aplicable entre las barras rectas preinstaladas disefiadas de acuerdo
con ACI 318.

Para barras de refuerzo post-instaladas a una profundidad de empotramiento her, mayor que 20d (her > 20d),
el recubrimiento minimo de concreto debe de ser el siguiente:

TAMANO DE LA BARRA DE REFUERZO|RECUBRIMIENTO MINIMO DEL CONCRETO, cc,min
d» < No. 6 (16 mm) 1316 pulg. (30 mm)
No. 6 < db < No. 10 1%/16 pulg.
(16 mm < dp < 32 mm) (40 mm)

Se aplican los siguientes requerimientos para la distancia al borde y espaciado minimo para her > 20d:

Distancia minima al borde requerida para barras de refuerzo post-instaladas (medido desde el centro de la
barra):

Cb,min = do/2 + Cc,min

Espaciado minimo requerido de centro a centro entre barras post-instaladas:
Sh,min = do + Cc,min

Espaciado minimo requerido de centro a centro del refuerzo existente (paralelo):
Swh.min = do/2 (refuerzo existente) + do/2 + Cemin

Se deben mantener todos los requerimientos aplicables a barras rectas preinstaladas disefiadas de acuerdo
con ACI 318.

4.2.4 Resistencia de disefio en Categorias de Disefio Sismico C, D, E y F: En estructuras asignadas a
las Categorias Sismicas C, D, E o F de acuerdo con IBC o IRC, el disefio de barras de refuerzo rectas post-
instaladas debe tener en cuenta las disposiciones del Capitulo 18 de ACI 318 (-19 o0 -14) o Capitulo 21 de ACI
318-11, segun aplique.

4.2.5 Diseno en Construccion Resistente al Fuego: Para barras de refuerzo post- instaladas, la relacion
de la tension de adherencia con la temperatura en condiciones de incendio para carga a corto plazo

(incluyendo la sismica), adecuada para su uso al determinar el cumplimiento de los requisitos de la
clasificacion de resistencia al fuego es la siguiente (vea las Figuras 6A y 6B):

Tfire(G) = 1,137,318 . 9_1'47 (pSI)
Trire(8) = 522.93 -9~ 114 (N/mmz)

Donde 6 es la temperatura en el concreto en la barra de refuerzo post-instalada en °F (para psi) o en °C
(para N/mm2), segun aplique.

Para temperaturas superiores a Omax de 581°F (305°C), mire@)=0. Para casos de cargas que incluyan cargas
sostenidas, con o sin carga a corto plazo, multiplique zire@) por 0.93.

La tensién de adherencia, @), No debe exceder 1,090 psi (7.5 N/mm2).

La determinacion de la temperatura del concreto en la ubicaciéon de la barra de refuerzo post-instalada
depende de la geometria de los elementos de concreto considerados, y su calculo es responsabilidad del
profesional de disefio. El profesional de disefio debe utilizar las curvas de resistencia de
adherencia/temperatura de la Figura 6 junto con la determinacion de la temperatura en el concreto adecuado
para la geometria del elemento considerado para calcular la longitud de desarrollo, /d, de la barra de refuerzo.

4.3 Instalacion:

Los parametros de instalacion se presentan en las Figuras 1y 4. La instalacion debe cumplir con ACI 318-19
26.7.2,ACl 318-1417.8.1y17.8.2 0 ACI 318-11 D.9.1 y D.9.2, segun aplique. Las ubicaciones de los anclajes
y barras de refuerzo post-instaladas deben cumplir con este reporte y con los planos y especificaciones
aprobadas por la autoridad competente. La instalacion de los Sistemas de Anclajes Adhesivos Hilti HIT-RE
500 V3 y de Barras de Refuerzo Post-instaladas debe cumplir con las instrucciones de instalacion impresas
del fabricante (MPII) que se incluyen en cada paquete y estan consolidadas en las Figuras 8A y 8B de este
reporte. Las MPII contienen requerimientos adicionales para las combinaciones de la profundidad del agujero,
didmetro, tipo de broca, preparacién del agujero y herramientas aplicadoras.
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El tiempo inicial de curado, fcure,ini, COMO se sefiala en la Figura 8A de este reporte, se destina Unicamente a
las aplicaciones de barras de refuerzo y es el tiempo en que la barra de refuerzo y la preparacion del encofrado
de concreto pueden continuar. Entre el tiempo inicial de curado y el tiempo de curado completo, fcure final, €l
adhesivo tiene una capacidad limitada de resistencia a la carga. No aplique torque o carga en la barra de
refuerzo durante este tiempo.

4.4 Inspeccion Especial:

Se deben realizar inspecciones especiales periddicas donde se requiera de acuerdo con la Seccion 1705.1.1
y la Tabla 1705.3 del IBC 2021, 2018, 2015 y 2012, segun aplique, y con este reporte. El inspector especial
debe estar presente en el sitio inicialmente durante la instalacién del anclaje o de las barras de refuerzo post-
instaladas para verificar el tipo y dimensiones del anclaje o de las barras de refuerzo post-instaladas, tipo de
concreto, resistencia a la compresion del concreto, identificacion del adhesivo y la fecha de expiracion, las
dimensiones del agujero, los procedimientos de limpieza del agujero, espaciamiento, distancias al borde,
espesor del concreto, empotramiento del anclaje o de las barras de refuerzo post-instaladas, torque de ajuste
y el cumplimiento con las instrucciones de instalacién impresas del fabricante.

El inspector especial debe verificar la instalacion inicial de cada tipo y tamaro de los anclajes adhesivos o
de las barras de refuerzo post-instaladas por parte del personal de la construccion en sitio. Las instalaciones
subsecuentes del mismo tipo y tamafio de anclajes o barras de refuerzo post-instaladas llevabas a cabo por
el mismo personal de la construccién pueden realizarse en ausencia del inspector especial. Cualquier cambio
en los anclajes o las barras de refuerzo post-instaladas que se van instalar o en el personal que realiza la
instalacion, requiere una inspeccion inicial. Para instalaciones continuas a lo largo de un periodo extendido,
el inspector especial debe hacer inspecciones regulares para confirmar el correcto manejo e instalacion del
producto.

Las inspecciones especiales continuas de anclajes adhesivos o de barras de refuerzo post-instaladas en
orientaciones horizontales o inclinadas hacia arriba para resistir cargas de tensién sostenidas deben de
realizarse de acuerdo con ACI 318-19 26.13.3.2(e) y 26.7.1(j), ACI 318-14 17.8.2.4, 26.7.1(h), y 26.13.3.2(c)
o0 ACI 318-11 D.9.2.4, segun aplique.

De acuerdo al IBC, deben observarse los requerimientos adicionales como se indican en las Secciones
1705, 1706, y 1707, segun aplique.

5.0 CONDICIONES DE USO:

El Sistema de Anclajes Adhesivos Hilti HIT-RE 500 V3 y el Sistema de Barras de Refuerzo Post-Instaladas
descritos en este reporte cumple o son una alternativa adecuada a lo que especifican los codigos mencionados
en la Seccién 1.0 de este reporte, sujeto a las siguientes condiciones:

5.1 Los anclajes adhesivos Hilti HIT-RE 500 V3 y las barras de refuerzo post-instaladas deben instalarse de
acuerdo con las instrucciones de instalacion impresas del fabricante (MPII) que se incluyen en el paquete
del adhesivo y estan conjuntadas en las Figuras 8A y 8B de este reporte.

5.2 Los anclajes y las barras de refuerzo post-instaladas deben instalarse en concreto de densidad normal,
fisurado o no fisurado, con una resistencia a la compresién especificada f'c = 2,500 psi a 8,500 psi
(17.2 MPa a 58.6 MPa).

5.3 Los valores de f'c que se usen para fines de calculo no deben exceder 8,000 psi (55.1 MPa).

5.4 EIl concreto debe haber alcanzado la resistencia minima de disefio antes de la instalacion del anclaje
adhesivo Hilti HIT-RE 500 V3 o barras de refuerzo post-instaladas.

5.5 Los anclajesy las barras de refuerzo post-instaladas deben instalarse en materiales con base de concreto
en agujeros perforados con brocas con punta de carburo elaborados con los rangos de las dimensiones
maximas y minimas de las brocas especificados en ANSI B212.15-1994, o con broca corona de diamante,
que se muestran en la Figura 8A. El uso de la Herramienta de Desbaste Hilti TE-YRT junto con las brocas
corona de diamante debe ser como se muestra en la Figura 8B.

5.6 Las cargas que se apliquen al anclaje deben ajustarse de acuerdo con la Seccion 1605.1 del IBC 2021 o
Seccion 1605.2 del IBC 2018, 2015 y 2012 para disefio de resistencia y de acuerdo con la Seccién 1605.1
del IBC 2021 o Seccién 1605.3 del IBC 2018, 2015 y 2012 para el disefio por tensiones admisibles.

5.7 Los anclajes adhesivos Hilti HIT-RE 500 V3 y las barras de refuerzo post-instaladas son reconocidos
porque se usan para resistir cargas a corto y largo plazo, incluyendo cargas de viento y sismicas, sujetos
a las condiciones de este reporte.

5.8 En estructuras asignadas a las Categorias de Disefio Sismico C, D, E o F de acuerdo con el IBC 0 IRC, la
resistencia del anclaje debe ajustarse de acuerdo con la Seccién 4.1.11 de este reporte, y las barras de
refuerzo post-instaladas deben cumplir con la seccién 4.2.4 de este reporte.
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5.9 Se permite la instalacion de anclajes adhesivos Hilti HIT-RE 500 V3 y de barras de refuerzo post-instaladas
en concreto que esta fisurado o que se espera que se fisure durante la vida util del anclaje, sujeto a las
condiciones de este reporte.

5.10 Los valores de disefo de resistencia deben establecerse de acuerdo con la Seccion 4.1 de este reporte.

5.11 La longitud de desarrollo y empalme de barras de refuerzo post-instaladas se establece de acuerdo con la
Seccion 4.2 de este reporte.

5.12 El espaciado minimo entre anclajes y la distancia al borde, asi como el espesor minimo del elemento deben
cumplir con los valores descritos en este reporte.

5.13 El espaciado entre las barras de refuerzo post-instaladas, el espesor minimo del elemento y la distancia
del recubrimiento deben cumplir con lo dispuesto en ACI 318 para barras preinstaladas y con la seccion
4.2.3 de este reporte.

5.14 Los calculos y detalles que demuestren el cumplimiento con este reporte deben enviarse al oficial a cargo
del cédigo antes de la instalacion del anclaje. Los calculos y detalles deben prepararse por un disefiador
profesional registrado cuando asi lo requieran los estatutos de la jurisdiccion donde el proyecto se va a
construir.

5.15Los anclajes y las barras de refuerzo post-instaladas no estan permitidas para soportar construcciones
resistentes al fuego. Cuando el codigo no lo prohiba, se permite la instalacion de anclajes adhesivos Hilti
HIT-RE 500 V3 y de barras de refuerzo post-instaladas en construcciones resistentes al fuego siempre y
cuando se cumpla por lo menos una de las siguientes condiciones:

e Los anclajes y las barras de refuerzo post-instaladas se usan Unicamente para resistir fuerzas del
viento o sismicas.

e Los anclajes y las barras de refuerzo post-instaladas que soportan elementos estructurales portantes
con cargas por gravedad se encuentran dentro de una envolvente resistente al fuego o membrana
resistente al fuego, estan protegidos por materiales aprobados resistentes al fuego, o han sido
evaluados para resistir la exposicion al fuego de acuerdo con normas reconocidas.

¢ Los anclajes y las barras de refuerzo post-instaladas se usan para soportar elementos no estructurales.
o Barras de refuerzo post-instaladas disefiadas de acuerdo con la Seccién 4.2.5 de este reporte.

5.16 Debido a que los criterios de aceptacion del ICC-ES para determinar el funcionamiento de los anclajes
adhesivos y las barras de refuerzo post-instaladas sujetos a fatiga o cargas de impacto no estan disponibles
en este momento, el uso de estos anclajes bajo estas condiciones queda fuera del alcance de este reporte.

5.17 El uso de varillas roscadas de acero al carbono recubiertas de zinc o barras de refuerzo de acero se limita
a ubicaciones interiores secas.

5.18 El uso de varillas de acero al carbono galvanizadas en caliente o de acero inoxidable esta permitido en
exteriores o entornos humedos.

5.19 Los materiales de anclaje de acero que se encuentren en contacto con madera tratada con preservativos
o con retardadores de fuego deben ser de acero inoxidable o de acero al carbono recubierto de zinc. Los
pesos minimos de recubrimiento para acero recubierto de zinc deben cumplir con ASTM A153. Debe
llevarse a cabo inspeccion especial periddica de acuerdo con la Seccidn 4.4 de este reporte. Para anclajes
y barras de refuerzo post-instaladas instaladas en orientaciones horizontales o inclinadas hacia arriba para
resistir cargas de tension sostenida deben llevarse a cabo inspecciones especiales continuas de acuerdo
con la Seccion 4.4 de este reporte.

5.20 La instalacion de anclajes y barras de refuerzo post-instaladas orientadas horizontalmente o inclinadas
hacia arriba para resistir cargas de tension sostenidas debe llevarla a cabo personal certificado por un
programa de certificacion aplicable de acuerdo con ACI 318-19 26.7.2(e), ACI 318-14 17.8.2.2 0 17.8.2.3,
0 ACI 318-11 D.9.2.2 0 D.9.2.3, segun aplique.

5.21 Los anclajes adhesivos Hilti HIT-RE 500 V3 y las barras de refuerzo post-instaladas pueden ser usadas
para resistir fuerzas de tension y de cortante en el piso, paredes e instalaciones superiores Unicamente si
la instalacion es dentro del concreto con una temperatura entre 23°F y 104°F (-5°C y 40°C) para varillas
roscadas, barras de refuerzo e insertos Hilti HIS-(R)N. Las instalaciones superiores para diametros del
agujero mayores a 7/16 pulgadas o 10mm requieren el uso de conectores de pistén (HIT-SZ,-IP) durante
la inyeccion en la parte posterior del agujero, los agujeros de 7/16 pulgadas o 10mm de diametro pueden
ser inyectados directamente en la parte posterior del agujero utilizando tubos de extension en el extremo
de la boquilla. Los anclajes o barras de refuerzo post-instaladas deben sostenerse hasta que el curado
este completo (es decir, con cufas Hilti HIT-OHW u otros medios adecuados). Cuando se utilicen
dispositivos de restriccién temporales, su uso no debe perjudicar la resistencia al cortante del anclaje. Las
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instalaciones en las temperaturas del concreto por debajo de 41°F (5°C) requieren que el adhesivo este
condicionado a una temperatura minima de 41°F (5°C).

5.22 Los anclajes y las barras de refuerzo post-instaladas no deben de ser usadas en aplicaciones donde la
temperatura del concreto pueda elevarse de 40°F o menos hasta 80°F o mayor dentro de un periodo de
12 horas. Dichas aplicaciones pueden incluir, pero no se limitan al anclaje de los sistemas de la edificacion
de fachadas y otras aplicaciones sujetas a la exposicion directa al sol.

5.23 Los anclajes Hilti HIT-RE 500 V3 estan fabricados por Hilti GmbH, Kaufering, Alemania, bajo un programa
de control de calidad sujeto a inspecciones por parte de ICC-ES.

5.24 Los insertos Hilti HIS-N e HIS-RN estan fabricados por Hilti (China) Ltd., Guangdong, China, bajo un
programa de control de calidad sujeto a inspecciones por parte de ICC-ES.

6.0 EVIDENCIA ENVIADA

Los datos estan de acuerdo con los Criterios de Aceptacion para Anclajes Adhesivos y Barras de Refuerzo Post-
Instalados en Elementos de Concreto (AC308) de ICC-ES, con fecha de octubre de 2022 , en los que se
incorporan los requerimientos de ACI 355.4 (-19 y -11), incluyendo, pero no limitado a ensayos bajo condiciones
de congelamiento/deshielo (Tabla 3.2, serie de ensayos 6) y Tabla 3.8 para la evaluacion de barras de refuerzo
post-instaladas incluyendo la serie de ensayos 15 para efectos del fuego sobre el esfuerzo de adherencia.

7.0 IDENTIFICACION

7.1 La marca ICC-ES de conformidad, el etiquetado electrénico o el numero de reporte de evaluacion (ICC-ES
ESR-3814) junto con el nombre, marca registrada o logotipo registrado del titular del reporte deben
incluirse en la etiqueta del producto.

7.2 Ademas, el adhesivo Hilti HIT-RE 500 V3 se identifica mediante etiquetas en el empaque que llevan el
nombre del fabricante (Hilti Corp.) y la direccion, el nombre del producto, el numero de lote, la fecha de
expiracion.

7.3 Los insertos Hilti HIS-N e HIS-RN se identifican mediante etiquetas en el empaque que llevan el nombre
del fabricante (Hilti Corp.) y la direccién, nombre y tamafio del anclaje, y el numero de reporte de evaluacion
(ESR-3814). Las varillas roscadas, tuercas, arandelas y barras de refuerzo corrugadas son elementos
estandar y deben cumplir con las especificaciones nacionales e internacionales aplicables.

7.4 Los datos de contacto para el titular del reporte son los siguientes:

HILTI, INC.

7250 DALLAS PARKWAY, SUITE 1000
PLANO, TEXAS 75024

(800) 879-8000

www.hilti.com


http://www.hilti.com/
ICC-ES
AC308
1.2 Scope: Anchors evaluated under this criteria are alternatives to anchors permitted by Section 1901.3 of the IBC. The anchors evaluated in this criteria may also be used where an engineered design is permitted in accordance with Section R301.1.2 of the IRC. Post-installed reinforcing bar systems evaluated under this criteria are alternatives to cast-in-place reinforcing bars as governed by ACI 318.
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FIGURA 4—PARAMETROS DE INSTALACION
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VARILLA ROSCADA INSERTOS ROSCADOS HILTI HIS-N Y HIS-RN
i hef
dD hs § d
h
HAS / HIT-V
i - 3 B 34 = DMV O dy By 0 d; he T T
L 0 ef max .

@ dlpulgada] [pulgada] [pulgada] [pulgadal [pie-lb] 0 du(gada] [pada] [pa] | [pada] ulg] ‘ !b] []
% e | 2%TH | e 5| @ -,
‘5/2 ga/m 2’:‘/4- 1flT \ 191/15 } 30 4 % | 1% | 6% | e | %1% | 60 | 8
- - Sh..12% | e - - % | 1% | 8% | 1% | %17 | 100 | 136
% ) 8%..15 | g | 100 136
1/ 1 3. 17% | 1% | 125 169
1 114 4..20 \ 1% \ 150 203 I @ dy he O dy hs -

25| \ 0 d [mm] [mm] [mm] [mm] [mm] [Nm]
Me | 14 | 90 9 . 8.20 | 10
M0 | 18 L 110 12 . 10,25 20
M2 | 22 | 125 14 | 12.30 | 40
M6 | 28 .70 18 | 16..40 | 80
M0 | 32 | 205 22 | 20.50 | 150
M27 30 110...540 30 270
M30 35 120...600 33 300
FIGURA 4—PARAMETROS DE INSTALACION (Continuacién)
TABLA 1—iNDICE DE LA TABLA DE DISENO
Tabla de Disefi Fraccional Métrico
abla de Diseio
Tabla Pagina Tabla Pagina
Varilla Roscada Estandar Resistencia del acero - Nsa, Vsa B6A 17 14 24
Arrancamiento del concreto - Nep,
Ncbg, Vcb, Vcbg, ch, chg Z 19 E 25
Esfuerzo de adherencia - Na, Nag 11-13 22-23 19-21 29-30
Inserto Hilti HIS-N e HIS-RN de . .
roscado interno Resistencia del acero - Nsa, Vsa 26 34 26 34
Arrancamiento del concreto - Neb,
A 3 Ncbg, Vcb, Vcbg, ch, chy 2_7 35 Al 35
N A
Esfuerzo de adherencia - Na, Nag 28-30 36-37 28-30 36-37
Tabla de Disef Fraccional Métrico de EU Canadiense
abla de Diseio
Tabla | Pagina | Tabla | Pagina | Tabla | Pagina
Barras de Refuerzo de Acero Resistencia del acero - Nsa, Vsa 6B 17 14 24 22 31
Arrancamiento del concreto - Ncy,
Ncbg, Vcb, Vcbg, ch, chg z 18 E 25 E 31
m Esfuerzo de adherencia - Na, Nag 8-10 20-21 16-18 26-28 | 24-25B | 32-35
Determinacion de la longitud de
desarrollo para conexiones de barras 31 38 32 38 33 39
de refuerzo post-instaladas.
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TABLA 2—ESPECIFICACIONES Y PROPIEDADES FiSICAS DE LOS MATERIALES DE VARILLAS ROSCADAS DE ACERO
AL CARBONO Y DE ACERO INOXIDABLE COMUNES'

Resistencia a
ESPECIFICACION DE LA VARILLA Resistencia | la fluencia .| Reduccién
ROSCADA u!tlfna minima Elongamqn, de area, Especificacion para
= minima especificada | fua/fya | porcentaje orcentaje tuercas
e s -jﬂ_)g especificada, |0.2 por ciento min.” porcenta
Tk min.
J s compensado,
fya
2 si 125,000 105,000
ASTM A193® Grado BY P 1.19 16 50 ASTM A563 Grado DH
< 2'/2 pulg. (< 64 mm) (MPa) (862) (724)
ASTM F568M3 Clase 5.8 psi 72,500 58,000 0
M5 (V4 pulg.) a M24 (1 pulg.) 1.25 10 35 ASTING 23 gfi‘;i)m"
O |(equivalente a ISO 898-1) (MPa) (500) (400)
g psi 58,000 36,000
@ |ASTM F1554, Grado 367 1.61 23 40 ASTM A194 0 ASTM A563
o (MPa) (400) (248)
3 psi 75,000 55,000
= |ASTM F1554, Grado 55’ 1.36 21 30 ASTM A194 0 ASTM A563
3 (MPa) (517) (379)
o psi 125,000 105,000
@ |ASTM F1554, Grado 1057 1.19 15 45 ASTM A194 0 ASTM A563
o) (MPa) (862) (724)
< MPa 500 400
ISO 898-1“Clase 5.8 , 1.25 22 - DIN 934 Grado 6
(psi) (72,500) (58,000)
MPa 800 640
ISO 898-1 Clase 8.8 , 1.25 12 52 DIN 934 Grado 8
(psi) (116,000) (92,800)
ASTM F593° CW1 (316) psi 100,000 65,000
Toould. 2 Sanul. 1.54 20 - ASTM F594
u L pulg. a */s-pulg (MPa) (689) (448)
@ [ASTMF563° CW2 (316) psi 85,000 45,000 1.89 25 ; ASTM F594
< |*/+-pulg a 1'>-pulg. (MPa) (586) (310)
= si 75,000 30,000
o AZSTM1A193 Grado 8(M), Clase p: 250 30 50 ASTM F594
Zz |17-1Ypulg. (MPa) (517) (207)
€ |10 3506-1° A4-70 MPa 700 450 156 40 ; 1SO 4032
o M8 — M24 (psi) (101,500) (65,250) '
<
ISO 3506-1° A4-50 MPa 50 210 2.38 40 - ISO 4032
M27 — M30 (psi) (72,500) (30,450) '

'El adhesivo Hilti HIT-RE 500 V3 puede ser usado junto con todos los grados de varillas de acero al carbono o de acero inoxidable de roscado continuo (de
roscado completo) que cumplan con normas del cédigo de referencia y que tengan caracteristicas de roscado comparables con las Series de Rosca Gruesa
ANSI B1.1 UNC o Series de Perfil de la Rosca Métrica ANSI B1.13M M. Los valores para los tipos de varillas roscadas y tuercas asociadas suministradas por Hilti

estan provistos aqui.

2 Especificacion estandar para los Materiales de Tornillos de Acero Inoxidable y Acero Aleado para Servicio de Alta Temperatura.

3 Especificacion estandar para elementos de fijacién métricos de roscado externo de acero al carbono y acero aleado

4 Propiedades mecanicas de los elementos de fijacién hechos de acero al carbono o acero aleado— Parte 1: Pernos, tornillos y esparragos.

5 Especificacion Estandar del Acero para Pernos, Tornillos de Cabeza Hexagonal y Esparragos de Acero Inoxidable.

8 Propiedades mecanicas de elementos de fijacion de acero inoxidable resistente a la corrosion — Parte 1: Pernos, tornillos y esparragos.

7 Basado en la longitud inicial de 2 pulg. (50 mm) excepto para A 193, la cual se basa en una longitud inicial de 4d e ISO 898, la cual se basa en 5d.

8 También son adecuados las tuercas de otros grados y estilos con esfuerzos de carga probada especificados mayor que el grado y estilo especificado. Las
tuercas deben tener esfuerzos de carga probada especificados igual que o mayor que la resistencia minima a la tensién de la varilla roscada especificada.

9 Tuercas para varillas fraccionales.

TABLA 3—ESPECIFICACIONES Y PROPIEDADES FiSICAS DE BARRAS DE REFUERZO DE ACERO COMUNES

ESPECIFICACION DE LA BARRA DE REFUERZO
Resistencia ultima minima Resistencia a la fluencia
W especificada, f . minima especificada, f,,
psi 80,000 60,000
ASTM A615" Gr. 60
(MPa) (550) (414)
psi 60,000 40,000
ASTM A615" Gr. 40
(MPa) (414) (276)
psi 80,000 60,000
ASTM A7062 Gr. 60
(MPa) (550) (414)
MPa 550 500
DIN 488° BSt 500 .
(psi) (79,750) (72,500)
MPa 540 400
CAN/CSA-G30.18* Gr. 400 .
(psi) (78,300) (58,000)

1 Especificacion estandar para Barras Corrugadas y Barras Rectas de Acero al Carbono para Refuerzo del Concreto
2 Especificacion estandar para Barras Corrugadas de Acero de Baja Aleacion y Barras Rectas para Refuerzo del Concreto

3 Acero de Refuerzo; barras de refuerzo de acero; dimensiones y masas

4Barras de Acero de Lingote para Refuerzo del Concreto
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TABLA 4—ESPECIFICACIONES Y PROPIEDADES FiSICAS DE INSERTOS HIS-N Y HIS-RN FRACCIONALES Y METRICOS

INSERTOS HILTI HIS-N E HIS-RN

Resistencia a la fluencia minima
especificada, f,,

Resistencia ultima minima

A= especificada, fu

Acero al carbono psi 71,050 56,550
DIN EN 10277-3 11SMnPb30+c o DIN

1561 9SMnPb28K (MPa) (490) (390)
Acero Inoxidable psi 101,500 50,750
EN 10088-3 X5CrNiMo 17-12-2 (MPa) (700) (350)

TABLA 5—ESPECIFICACIONES Y PROPIEDADES FiSICAS DE PERNOS, TORNILLOS Y ESPARRAGOS
COMUNES PARA SU USO CON INSERTOS HIS-N Y HIS-RN'2

ESPECIFICACION DEL PERNO, Resistencia | Resistenciaala
TORNILLO O ESPARRAGO ultima fluencia minima L Reduccién .
o i Elongacion, " Especificaciones
' minima especificada 0.2 | fi../fya . de Area, ara tuercas®
%{5 especificada por ciento : min. P
; futa compensado f,
psi 125,000 105,000
ASTM A193 Grado B7 1.119 16 50 ASTM A563 Grado DH
(MPa) (862) (724)
psi 120,000 92,000
SAE J429° Grado 5 1.30 14 35 SAE J995
(MPa) (828) (634)
psi 120,000 92,000 A563 C, C3, D, DH,
ASTM A325* '/, a 1-pulg. 1.30 14 35 DH3 Hexagonal
(MPa) (828) (634) Pesada
. 7
ASTM A193 Grado B8M (AISI | PSi 110,000 95,000 ASTM F594
316) para uso con HIS-RN 1.16 15 45 Grupo de
(MPa) (759) (655) Aleacién 1,20 3
. 7
ASTM A193 Grado B8T (AISI | PSi 125,000 100,000 ASTM F594
321) para uso con HIS-RN 1.25 12 35 Grupo de
(MPa) (862) (690) Aleacion 1,203

" Pernos, tornillos o esparragos Grado Minimo 5 deben usarse con insertos HIS de acero al carbono.

2 Los pernos, tornillos y esparragos de acero inoxidable deben usarse Gnicamente con insertos HIS-RN.

3 Requerimientos Mecanicos y Materiales para Elementos de Fijacion de Roscado Externo.

4 Especificacion Estandar para Pernos Estructurales, de Acero, Tratado térmicamente, 120/105 ksi Resistencia a la Tensién Minima.
5 Especificacion Estandar para los Materiales de Tornillos de Acero Inoxidable y Acero Aleado para Servicio de Alta Temperatura.
8 Las tuercas deben tener esfuerzos de carga probada especificados igual que o mayor que la resistencia a la tension de tamafio completo minima especificada del

esparrago especificado.

7 Las tuercas para esparragos de acero inoxidable deben ser del mismo grupo de aleacion que los pernos, tornillos o esparragos especificados.
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Varilla Roscada fraccional Resistencia al
acero

TABLA 6A—INFORMACION DE DISENO DEL ACERO PARA VARILLAS ROSCADAS FRACCIONALES

INFORMACION DE DISENO Sir:‘lbo- Unida- Diametro nominal de la varilla (pulg.)’
© des 3g I, 5lg 3a Ig 1 1,
. . . pulg. 0.375 0.5 0.625 0.75 0.875 1 1.25
Diametro Exterior de la Varilla d (mm) (9.5) (12.7) (15.9) (19.1) (22.2) (25.4) (31.8)
Area efectiva de la seccion transversal de la varilla Ase pulg-2 0.0775 1 0.1419 | 0.2260 | 0.3345 | 0.4617 | 0.6057 | 0.9691
(mm?) (50) (92) (146) (216) (298) (391) (625)
N Ib 5,620 10,290 | 16,385 | 24,250 | 33,470 | 43,910 | 70,260
- Resistencia nominal regulada por la resistencia del s (kN) (25.0) (45.8) (72.9) (107.9) | (148.9) | (195.3) | (312.5)
g.; © acero Ve Ib 3,370 6,175 9,830 14,550 | 20,085 | 26,345 | 42,155
© g (kN) (15.0) (27.5) (43.7) (64.7) (89.3) | (117.2) | (187.5)
8 g Reduccion para el cortante sismico av,seis - 1.0
- Factor de reduccion de resistencia ¢ para la traccion? ¢ - 0.65
Factor de reduccién de resistencia ¢ para el cortante? ¢ - 0.60
- - o e Ib 9685 | 17,735 | 28,250 | 41810 | 57,710 | 75710 | ZL1°
g Resistencia nominal regulada por la resistencia del (kN) (43.1) 78.9) | (125.7) | (186.0) | (256.7) | (336.8) | (538.8)
e | acero v Ib 5810 | 10,640 | 16,950 | 25085 | 34,625 | 45425 | 72,680
; o (kN) (25.9) (47.3) (75.4) | (111.6) | (154.0) | (202.1) | (323.3)
5 Reduccién para el cortante sismico av,seis - 1.0
< Factor de reduccion de resistencia ¢ para la traccion® ¢ - 0.75
Factor de reduccion de resistencia ¢ para el cortante® ¢ - 0.65
N Ib - 8,230 13,110 | 19,400 | 26,780 | 35,130 | 56,210
b Resistencia nominal regulada por la resistencia del s (kN) - (36.6) (58.3) (86.3) | (119.1) | (156.3) | (250.0)
© g acero V. Ib - 4,940 7,865 11,640 | 16,070 | 21,080 | 33,725
LEL = s (kN) - (22.0) (35.0) (51.8) (71.5) (93.8) | (150.0)
0 Factor de reduccion, cortante sismico Q,seis - 0.6
2 Factor de reduccion de resistencia ¢ para la traccion® ¢ - 0.75
Factor de reduccion de resistencia ¢ para el cortante® ¢ - 0.65
N Ib - 10,645 | 16,950 | 25,090 | 34,630 | 45,430 | 72,685
.8 Resistencia nominal regulada por la resistencia del s (kN) - (47.4) (75.4) | (111.6) | (154.0) | (202.1) | (323.3)
© 5 acero V. Ib - 6,385 10,170 | 15,055 | 20,780 | 27,260 | 43,610
w ﬂ a (kN) - (28.4) (45.2) | (87.0) (92.4) | (121.3) | (194.0)
E o Factor de reduccion, cortante sismico Q,seis - 1.0
2 Factor de reduccion de resistencia ¢ para la traccion® ¢ - 0.75
Factor de reduccion de resistencia ¢ para el cortante® ¢ - 0.65
e Ib - | 17740 | 28250 | 41815 | 57,715 | 75,715 | 12113
§ o Ecesrlcsjtenma nominal regulada por la resistencia del (kN) R (78.9) (125.7) | (186.0) | (256.7) | (336.8) | (538.8)
oo Ves Ib - 10,645 | 16,950 | 25,090 | 34,630 | 45,430 | 72,680
S o (kN) - (47.4) (75.4) | (111.6) | (154.0) | (202.1) | (323.3)
'(7; © Factor de reduccion, cortante sismico Q,seis - 1.0
< Factor de reduccion de resistencia ¢ para la traccion® ¢ - 0.75
Factor ¢ de reduccion de resistencia para el cortante® ¢ - 0.65
= ' . . . ' Nes Ib 7,750 14,190 | 22,600 | 28,435 | 39,245 | 51,485 -
O 4 Resistencia nominal regulada por la resistencia del (kN) (34.5) (63.1) (100.5) | (126.5) | (174.6) | (229.0) -
gg' % acero Ve Ib 4,650 8,515 13,560 | 17,060 | 23,545 | 30,890 -
o 2 (kN) (20.7) (37.9) (60.3) (75.9) | (104.7) | (137.4) -
=9 Factor de reduccion, cortante sismico Q,seis - 0.80 -
'J, - Factor de reduccion de resistencia ¢ para la traccion? ¢ - 0.65 -
< Factor de reduccion de resistencia ¢ para el cortante 2 ¢ - 0.60 -
Ib - 55,240
o Resistencia nominal regulada por la resistencia del Nsa (kN) - (245.7)
9% o | acero v Ib - 33,145
882 s (kN) - (147.4)
< © Z | Factor de reduccién, cortante sismico Qv,seis - - 0.8
e
Z) 325 = Factor de reduccion de resistencia ¢ para la traccion? ¢ - - 0.75
Factor de reduccién de resistencia ¢ para el cortante 2 @ - - 0.65

Para Sl: 1 pulgada= 25.4 mm, 1 Ibf = 4.448 N. Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf

" Los valores proporcionados para los tipos de materiales de varillas comunes se basan en resistencias especificadas y calculadas de acuerdo con ACI 318-19 Ec. (17.6.1.2) y Ec. (17.7.1.2b), ACI
318-14 Ec. (17.4.1.2) y Ec. (17.5.1.2b) 0 ACI 318-11 Ec. (D-2) y Ec. (D-29), segun aplique. Las tuercas y arandelas deben ser apropiadas para la varilla.

2Para uso con las cargas combinadas de la Seccién 1605.1 del IBC 2021 o Seccidn 1605.2 del IBC 2018, 2015 y 2012, ACI 318 (-19y -14) 5.3 0 ACI 318-11 9.2, segun aplique, como se
establece en ACI 318-19 17.5.3 o ACI 318-14 17.3.3 0 ACI 318-11 D.4.3, segun aplique. Si se usan las cargas combinadas del Apéndice C de ACI 318-11, el valor apropiado de ¢ debe
determinarse de acuerdo con ACI 318-11 D.4.4. Los valores corresponden a un elemento fragil del acero.

3 Para uso con las cargas combinadas de la Seccién 1605.1 del IBC 2021 o Seccién 1605.2 del IBC 2018, 2015, y 2012, ACI 318 (-19y -14) 5.3 0 ACI 318-11 9.2, seguin aplique, como se
establece en ACI 318-19 17.5.3 o ACI 318-14 17.3.3 0 ACI 318-11 D.4.3, segun aplique. Si se usan las cargas combinadas del Apéndice C de ACI 318-11, el valor apropiado de ¢ debe
determinarse de acuerdo con ACI 318-11 D.4.4. Los valores corresponden a un elemento ductil del acero.
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Barras de Refuerzo Fraccionales

Resistencia al

acero

INFORMACION DE DISENO Simbolo dU‘r;l- Tamano nominal de la barra de refuerzo (Barra de refuerzo)
Ll #3 #4 #5 #6 #7 #8 #9 #10
. . pulg. 3lg 2 5lg 3a 7Is 1 1.128 1.270
Digmetro nominal de la barra d (mm) 9.5) (12.7) (15.9) (19.1) (22.2) (25.4) (28.7) (32.3)
Area efectiva de la seccion transversal de la A pulg.? 0.11 0.2 0.31 0.44 0.6 0.79 1.0 1.27
barra e (mm?) (71) (129) (199) (284) (387) (510) (645) (819)
N Ib 6,600 12,000 18,600 26,400 36,000 47,400 60,000 76,200
Resistencia nominal regulada por la s (kN) (29.4) (53.4) (82.7) (117.4) (160.1) (210.9) (266.9) (339.0)
© g resistencia del acero V. b 3,960 7,200 11,160 15,840 21,600 28,440 36,000 45,720
@ ¥ s (kN) (17.6) (32.0) (49.6) (70.5) (96.1) (126.5) (160.1) (203.4)
=3 Reduccién para el cortante sismico Qv seis - 0.70
u'_) 15} Factor de reduccién de resistencia ¢
< S5 I’} - 0.65
para la traccion
Factor de reduccion de resistencia ¢
5 I’} - 0.60
para el cortante
N Ib 8,800 16,000 24,800 35,200 48,000 63,200 80,000 101,600
Resistencia nominal regulada por la * (kN) (39.1) (71.2) (110.3) (156.6) (213.5) (281.1) (355.9) (451.9)
© resistencia del acero v Ib 5,280 9,600 14,880 21,120 28,800 37,920 48,000 60,960
< tg s (kN) (23.5) (42.7) (66.2) (93.9) (128.1) (168.7) (213.5) (271.2)
=3 Reduccion para el cortante sismico Qv seis - 0.70
'<7) 1G] Factor de reduccién de resistencia ¢
< Py I’} - 0.65
para la traccién:
Factor de reduccion de resistencia ¢
5 I3 - 0.60
para el cortante
N Ib 8,800 16,000 24,800 35,200 48,000 63,200 80,000 101,600
Resistencia nominal regulada por la . (kN) (39.1) (71.2) (110.3) (156.6) (213.5) (281.1) (355.9) (452.0)
S resistencia del acero V. Ib 5,280 9,600 14,880 21,120 28,800 37,920 48,000 60,960
D ‘g * (kN) (23.5) (42.7) (66.2) (94.0) (128.1) (168.7) (213.5) (271.2)
>3 Reduccion para el cortante sismico QW seis 0.70
5 1G] Factor de reduccion de resistencia ¢
2 A ¢ 0.75
para la traccién
Factor de reduccién de resistencia ¢ 4 0.65

para el cortante®

Para SI: 1 pulgada = 25.4 mm, 1 Ibf = 4.448 N. Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 |bf

"Los valores proporcionados para los tipos de barras de refuerzo comunes se basan en resistencias especificadas y calculadas de acuerdo con ACI 318-19 Ec.
(17.6.1.2) y Ec. (17.7.1.2b), ACI 318-14 Ec. (17.4.1.2) y Ec. (17.5.1.2b) o ACI 318-11 Ec. (D-2) y Ec. (D-29), segun aplique. Las tuercas y arandelas deben ser

apropiadas para la varilla.
2Para uso con las cargas combinadas de la Seccién 1605.1 del IBC 2021 o Seccién 1605.2 del IBC 2018, 2015y 2012, ACI 318 (-19y -14) 5.3 0 ACI 318-11 9.2,

segun aplique, como se establece en ACI 318-19 17.5.3 o ACI 318-14 17.3.3 0 ACI 318-11 D.4.3, segun aplique. Si se usan las cargas combinadas del Apéndice

C de ACI 318-11, el valor apropiado de ¢ debe determinarse de acuerdo con ACI 318-11 D.4.4. Los valores corresponden a un elemento fragil del acero.

3 Para uso con las cargas combinadas de la Seccién 1605.1 del IBC 2021 o Seccion 1605.2 del IBC 2018, 2015y 2012, ACI 318 (-19y -14) 5.3 0 ACI 318-11 9.2,
segun aplique, como se establece en ACI 318-19 17.5.3 o ACI 318-14 17.3.3 0 ACI 318-11 D.4.3, segun aplique. Si se usan las cargas combinadas del Apéndice

C de ACI 318-11, el valor apropiado de ¢ debe determinarse de acuerdo con ACI 318-11 D.4.4. Los valores corresponden a un elemento ductil del acero.
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Broca de Carburo o Broca
Hueca de Carburo Hilti o

Broca Corona de Diamante +
Herramienta de Desbaste, o

Broca Corona de Diamante

Uni- Diametro nominal de la varilla (pulg.) / Tamano de la barra de refuerzo

INFOBMACION DE | Simbo- da- . 1,
DISENO o | gos | BO | w, | #a | % | #5 | w, | #e | u | #7 | 10| # | o

#3 #8 #10
Factor de pulg- 17
efectividad para Ke.cr Ib
concreto fisurado (sl (7.1)
Factor de pulg.- 24
efectividad para Ke,uncr Ib
concreto no fisurado (sl (10)
Empotramiento ot pulg 23/3 23/4 23/3 31/3 3 31/2 3 31/2 33/3 4 41/2 5
minimo J (mm) (60) (70) (60) (79) (76) (89) (76) (89) (85) | (102) | (114) | (127)
Empotramiento her pUlg 71/2 10 10 121/2 121/2 15 15 171/2 171/2 20 221/2 25
maximo omax (mm) | (191) | (254) | (254) | (318) | (318) | (381) | (381) | (445) | (445) | (508) | (572) | (635)
Espaciado minimo s pulg. | 17 | 2, | 2y | 3 | 3Us | By | By | 4 | 4% 5 5% | 6"
entre anclajes® " (mm) (48) (64) (64) (79) (79) (95) 95) [ (111) | (111) | (127) | (143) | (159)
bD(')SrgaeqC'a minima al Crmin - 5d; o ver Seccién 4.1.9 de este reporte para el disefio con distancias minimas al borde reducidas

- Iq. her + 11,

Espesor minimo del P pulg f 4 ot + 205
concreto (mm) (her + 30)
Distancia critica al
borde — hendimiento Cac - Ver Seccioén 4.1.10 de este reporte.
(para concreto no
fisurado)
Factor de reduccion
de resistencia a la
traccién, modos de ¢ B RS
falla del concreto
Factor de reduccion
de resistencia para
el cortante, modos 4 B 0.70
de falla del concreto

Para SI: 1 pulgada = 25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

" Informacion de ajuste adicional se describe en la Figura 8A y 8B, instrucciones de instalacion impresas del fabricante (MPII)
2 El factor de reduccion de resistencia se aplica cuando se utilizan las combinaciones de carga del IBC o ACI 318 y se cumplen los requisitos de ACI 318-19
17.5.3, ACI 318-14 17.3.3 0 ACI 318-11 D.4.3, segun aplique. Si se utilizan las combinaciones de carga de ACI 318-11 Apéndice C, el factor de reduccion de

resistencia adecuado debe determinarse de acuerdo con ACI 318-11 D.4.4.
3 Para instalaciones con 1% pulgada de distancia al borde, consulte la Seccion 4.1.9 para los requerimientos de distancia y torque maximo.
4 do = diametro del agujero
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Broca de Carburo o
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TABLA 8—INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA PARA BARRAS DE REFUERZO FRACCIONALES EN
AGUJEROS PERFORADOS CON TALADRO CON PERCUSION Y BROCA DE CARBURO (O BROCA HUECA DE CARBURO HILTI)'

Sim- Uni- Tamaio nominal de la barra de refuerzo
INFORMACION DE DISENO
bolo | dades #3 #4 #5 #6 #7 #8 #9 #10
. . pulg. 2%g 2%/ 3 3 3% 4 4% 5
Empotramiento Minimo hetmin
(mm) (60) (60) (76) (76) (85) (102) (114) (127)
ulg. 7V 10 12% 15 17% 20 22% 25
Empotramiento Maximo hetma pulo : § § §
X (mm) (191) (254) (318) (381) (445) (508) (572) (635)
© Esfuerzo caracteristico de psi 1,350 1,360 1,390 1,410 1,410 1,420 1,390 1,340
g 2% adherencia en concreto T,cr
3 g S | fisurado (MPa) (9.3) (9.4) (9.6) (9.7) 9.7) (9.8) (9.6) (9.3)
2 g 2 [ Esfuerzo caracteristico de psi 1,770 1,740 1,720 1,690 1,670 1,640 1,620 1,590
@ o = | adherencia en concreto no Th,uncr
g = fisurado (MPa) (12.2) (12.0) (11.9) (11.7) (11.5) (11.3) (11.2) (11.0)
23| o Esfuerzo caracteristico de psi 930 940 960 970 980 980 960 930
8 e 2% adherencia en concreto T,cr
> < g o | fisurado (MPa) (6.4) (6.5) (6.6) (6.7) 6.7) (6.8) (6.6) (6.4)
Q Y]
] © g— g Esfuerzo caracteristico de psi 1,220 1,200 1,190 1,170 1,150 1,130 1,120 1,100
« & = | adherencia en concreto no Th,uncr
% = fisurado (MPa) (8.4) (8.3) (8.2) (8.1) (7.9) (7.8) (7.7) (7.6)
g Categoria de Anclaje - - 1 1 1 1 1 1 1 1
© Factor de Reduccion de Resistencia ;: - 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
© Esfuerzo caracteristico de psi 1,000 1,010 1,040 1,060 1,070 1,090 1,070 1,050
2% | adherencia en concreto T er
g S | fisurado (MPa) (6.9) (6.9) (7.2) (7.3) (7.4) (7.5) (7.4) (7.2)
o g g Esfuerzo caracteristico de psi 1,300 1,290 1,290 1,280 1,270 1,260 1,240 1,240
2 o = | adherencia en concreto no Th,uncr
° = fisurado (MPa) (9.0) (8.9) (8.9) (8.8) (8.7) (8.7) (8.6) (8.6)
© YT
o ) Esfuerzo caracteristico de psi 690 700 720 730 740 750 740 720
5 2% | adherencia en concreto Ther
< g o | fisurado (MPa) (4.7) (4.8) (5.0) (5.0) (5.1) (5.2) (5.1) (5.0)
8 | 22| Esfuerzo caracteristico de psi 900 890 890 880 870 870 860 860
) @ = | adherencia en concreto no Thuncr
< = fisurado (MPa) (6.2) (6.1) (6.1) (6.1) (6.0) (6.0) (5.9) (5.9)
Categoria de Anclaje - - 3 3 3 3 3 3 3 3
Factor de Reduccién de Resistencia dwr - 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
© Esfuerzo caracteristico de psi 860 890 920 940 960 990 970 980
3% adherencia en concreto Thor
g S | fisurado (MPa) (5.9) (6.1) (6.3) (6.5) (6.6) (6.9) 6.7) (6.8)
o g— g Esfuerzo caracteristico de psi 1,140 1,130 1,140 1,140 1,140 1,150 1,130 1,150
% @ = | adherencia en concreto no Thunor
S = fisurado (MPa) (7.9) (7.8) (7.9) (7.9) (7.9) (7.9) (7.8) (8.0)
Elo Esfuerzo caracteristico de psi 590 610 630 650 660 690 670 680
g 2% | adherencia en concreto T,
2 g o | fisurado (MPa) (4.1) (4.2) (4.4) (4.5) (4.6) 4.7) (4.6) 4.7)
2 g g Esfuerzo caracteristico de psi 790 780 790 790 790 790 790 800
8 o = | adherencia en concreto no Th,uncr
= fisurado (MPa) (5.4) (5.4) (5.4) (5.4) (5.4) (5.5) (5.4) (5.5)
Categoria de Anclaje - - 3 3 3 3 3 3 3 3
Factor de Reduccion de Resistencia duw - 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Reduccion por Tension Sismica QN seis - 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

Para SI: 1 pulg. =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

Para unidades Libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi
" Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto . = 2,500 psi (17.2 MPa). Para la resistencia a la

compresion, f, entre 2,500 psi (17.2 MPa) y 8,000 psi (55.2 MPa), el esfuerzo caracteristico de adherencia tabulado puede incrementar por el factor de (f /
2,500)%2° para concreto no fisurado [Para SI: (. / 17.2)°2%] y (f%. / 2,500)°'® para concreto fisurado [Para Sl: (fz/ 17.2)*%]. Ver la Seccion 4.1.4 de este reporte
para la determinacién del esfuerzo de adherencia.
2Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).
Temperatura rango B: Temperatura maxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).
Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo

plazo son constantes a lo largo de periodos significativos de tiempo.
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TABLA 9— INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA PARA BARRAS DE REFUERZO FRACCIONALES EN

AGUJEROS PERFORADOS CON BROCA CORONA DE DIAMANTE Y DESBASTADOS CON LA HERRAMIENTA DE DESBASTE HILTI'

Tamano nominal de la barra de refuerzo

INFORMACION DE DISENO Simbol Unidad
imbolo nidades #5 #6 77 #8 79
. - ) pulg. 3 3 3% 4 4%
Empotramiento minimo hetmin (mm) (76) (76) (85) (102) (115)
Empotramiento maximo h pulg. 12% I 17% 20 22,
P ohmax (mm) (318) (286) (445) (508) (573)
g Esfuerzo caracteristico psi 970 990 990 995 970
> de adherencia en Ther
c Temperatura concreto fisurado (MPa) (6.7) (6.8) (6.8) (6.9) (6.7)
§ rango A2 Esfuerzo car_acteristico psi 1,720 1,690 1,670 1,640 1,620
8 de adherencia en Th,unr
g concreto no fisurado (MPa) (11.9) (11.7) (11.5) (11.3) (11.2)
‘é Esfuerzo car_acterl’stico psi 670 680 680 690 670
- de adherencia en Ther
o Temperatura concreto fisurado (MPa) (4.6) (4.7) (4.7) (4.8) (4.6)
§ rango B? Esfuerzo caracteristico psi 1,190 1170 1.150 1130 1120
o de adherencia en Thuner
° concreto no fisurado (MPa) (8.2) (8.1) (7.9) (7.8) (r.7)
§ Categoria de Anclaje - - 1 1 1 1 1
O Factor de Reduccién de Resistencia @d_dws - 0.65 0.65 0.65 0.65 0.65
Reduccion por Tension Sismica O, seis - 0.9 0.9 0.9 0.9 0.9

Para SI: 1 pulg. =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto en el rango 2,500 psi < f'c < 8,000 psi).
2 Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).

Temperatura rango B: Temperatura méaxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).
Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo
plazo son constantes a lo largo de periodos significativos de tiempo.

Barras de refuerzo fraccionales

Esfuerzo de adherencia

Broca Corona de Diamante

TABLA 10—INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA PARA BARRAS DE REFUERZO FRACCIONALES EN
AGUJEROS PERFORADOS CON BROCA CORONA DE DIAMANTE'

_ Sim- Unida- Tamano nominal de la barra de refuerzo
INFORMACION DE DISENO bolo des oy P 45 6 = 48 s #10
. " pulg. 2%g 2%/g 3 3 3% 4 4% 5
Empotramiento minimo e, min
(mm) (60) (60) (76) (76) (85) (102) | (114) | (127)
. L pulg. 7% 10 12Y% 15 17% 20 22% 25
Empotramiento maximo Nefmax
(mm) (191) | (254) | (318) | (381) | (445) | (508) | (572) | (635)
« | Temperatura | Esfuerzo caracteristico de ﬂ( psi 1,150 | 1,150 | 1,150 | 1,150 | 1,150 | 1,150 | 1,150 | 1,150
§ é rango A2 adherencia en concreto no fisurado e (MPa) (8.0) (8.0) (8.0) (8.0) (8.0) (8.0) (8.0) (8.0)
@ § Temperatura Esfuerzo caracteristico de ﬂ( psi 800 800 800 800 800 800 800 800
g g rango B2 adherencia en concreto no fisurado e (MPa) (5.5) (5.5) (5.5) (5.5) (5.5) (5.5) (5.5) (5.5)
% g Categoria de anclaje - - 2 2 3 3 3 3 3 3
82
3 Factor de Reduccion de Resistencia x - 0.55 0.55 0.45 0.45 0.45 0.45 0.45 0.45

Para SI: 1 pulg. =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi
" Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto . = 2,500 psi (17.2 MPa). Para la resistencia a la
compresion, f, entre 2,500 psi (17.2 MPa) y 8,000 psi (55.2 MPa), el esfuerzo caracteristico de adherencia tabulado puede incrementar por el factor de (f /
2,500)°2% para concreto no fisurado [Para Sl: (f. / 17.2)°2%]. Ver la Seccion 4.1.4 de este reporte para la determinacion del esfuerzo de adherencia.
2 Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).
Temperatura rango B: Temperatura méaxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).
Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo
plazo son constantes a lo largo de periodos significativos de tiempo.
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TABLA 11— INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA DE VARILLAS ROSCADAS FRACCIONALES EN
AGUJEROS PERFORADOS CON TALADRO CON PERCUSION Y BROCA DE CARBURO (O BROCA HUECA DE CARBURO HILTI)!

INFORMACION DE DISENO Simbolo Wi Didmetro nominal de la varilla (pulg.)
dades 3l 1 5l 3a Is 1 14
E tramiento Mini h pulg. 2%/g 2%, 3's 32 32 4 5
mpotramiento Minimo f mi
P ehmin (mm) (60) (70) (79) (89) (89) (102) (127)
) . pulg. 7V 10 12% 15 17% 20 25
Empotramiento Maximo Nef,max
(mm) (191) (254) (318) (381) (445) (508) (635)
° © Esfuerzo caracteristico de psi 1,280 1,270 1,260 1,250 1,240 1,240 1,180
o 3% adherencia en concreto Txcr
§ g o | fisurado ’ (MPa) (8.8) (8.7) (8.7) (8.6) (8.6) (8.5) (8.1)
= o —
8 g ¢ | Esfuerzo caracteristico de psi 2,380 2,300 2,210 2,130 2,040 1,960 1,790
e} ¢ = [ adherencia en concreto no Tiuncr
g © = fisurado (MPa) (16.4) (15.8) (15.3) (14.7) (14.1) (13.5) (12.4)
Sa| © Esfuerzo caracteristico de psi 880 870 870 860 860 850 810
o ® 2% | adherencia en concreto Tk.cr
2 § g o | fisurado (MPa) (6.1) (6.0) (6.0) (5.9) (5.9) (5.9) (5.6)
(o)) Y]
3 g ¢ | Esfuerzo caracteristico de psi 1,640 1,590 1,530 1,470 1,410 1,350 1,240
° @ = | adherencia en concreto no Tw,uncr
] = fisurado (MPa) (11.3) (10.9) (10.5) (10.1) (9.7) (9.3) (8.5)
é Categoria de Anclaje - - 1 1 1 1 1 1 1
© Factor de Reduccién de Resistencia {d, dws #5. Poo 0.65 0.65 0.65 0.65 0.65 0.65 0.65
© Esfuerzo caracteristico de psi 940 940 940 940 940 950 920
2% adherencia en concreto Ticr
g o | fisurado (MPa) (6.5) (6.5) (6.5) (6.5) (6.5) (6.5) (6.4)
(2] YT
s g § | Esfuerzo caracteristico de psi 1,760 1,700 1,660 1,600 1,550 1,500 1,400
2 @ = | adherencia en concreto no Tx.uncr
° = fisurado (MPa) (12.1) (11.7) (11.4) (11.0) (10.7) (10.4) (9.7)
'g © Esfuerzo caracteristico de psi 650 650 650 650 650 650 640
S 2% | adherencia en concreto Ticr
= g g fisurado (MPa) (4.5) (4.5) (4.5) (4.5) (4.5) (4.5) (4.4)
8 | gg | Esfuerzo caracteristico de psi 1,210 1,170 1,140 1,110 1,070 1,040 970
=y @ = | adherencia en concreto no Tx.uncr
< = fisurado (MPa) (8.4) (8.1) (7.9) (7.6) (7.4) (7.1) (6.7)
Categoria de Anclaje - - 3 3 3 3 3 3 3
Factor de Reduccion de Resistencia (I)Wf - 0.45 0.45 0.45 0.45 0.45 0.45 0.45
© Esfuerzo caracteristico de psi 820 830 830 840 850 860 860
2% adherencia en concreto Tk.cr (MPa) 57) 57) 58) 58) 59) 59) (5.9)
© i a . . . . . . .
o fisurado __
o | g8 [ Esfuerzo caracteristico de psi 1,630 1,500 1,470 1,430 1,400 1,370 1,300
% ¢ = [ adherencia en concreto no Tiuncr
5 = fisurado (MPa) (10.6) (10.3) (10.1) (9.9) (9.6) (9.4) (9.0)
E © Esfuerzo caracteristico de psi 570 570 580 580 590 590 590
o 2% | adherencia en concreto Tk.cr
£ | €3 | fisurado (MPa) (3.9) (3.9) (4.0) (4.0) (4.0) @) @.1)
—_ (o)) T
9 | g¢g | Esfuerzo caracteristico de psi 1,060 1,030 1,010 990 960 940 900
8 ¢ = [ adherencia en concreto no Tiuncr
= | fisurado (MPa) (7.3) (7.1) (7.0) (6.8) (6.6) (6.5) (6.2)
Categoria de Anclaje - - 3 3 3 3 3 3 3
Factor de Reduccion de Resistencia Quw - 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Reduccién por Tensién Sismica ON, seis - 0.92 0.93 0.95 1 1 1 1

Para SI: 1 pulg. =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

Para unidades Libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi
" Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto . = 2,500 psi (17.2 MPa). Para la resistencia a la

compresion, f, entre 2,500 psi (17.2 MPa) y 8,000 psi (55.2 MPa), el esfuerzo caracteristico de adherencia tabulado puede incrementar por el factor de (f /
2,500)°2% para concreto no fisurado [Para Sl: (f:/ 17.2)°2] y (f / 2,500)%'5 para concreto fisurado [Para SI: (fc / 17.2)°'%]. Ver la Seccion 4.1.4 de este reporte
para la determinacioén del esfuerzo de adherencia.

2 Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).
Temperatura rango B: Temperatura maxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).

Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo
plazo son constantes a lo largo de periodos significativos de tiempo.
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TABLA 12— INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA PARA VARILLAS ROSCADAS USUALES EN U.S. EN
AGUJEROS PERFORADOS CON BROCA CORONA DE DIAMANTE Y DESBASTADOS CON LA HERRAMIENTA DE DESBASTE HILTI'

~ Diametro nominal de la varilla (pulg.)
INFORMACION DE DISENO Simbolo Unidades
5lg Ya Is 1 1%

) . ) pulg. 3'g 32 3% 4 5
Empotramiento minimo het,min (mm) (79) (89) (89) (102) (127)
Empotramiento maximo h, pulg. 12% 1% 17 20 25

P ehmax (mm) (318) (286) (445) (508) (635)
c Esfuerzo caracteristico de adherencia en . psi 880 875 870 870 825

. ,cr
8 | Temperatura | COnCreto fisurado (MPa) (6.1) (6.0) (6.0) (6.0) (5.7)
3 rango A? Resistencia caracteristica de la psi 2,210 2,130 2,040 1,960 1,790
S adherencia en concreto no fisurado Pouner (MPa) (15.3) (14.7) (14.1) (13.5) (12.4)
g .
> % Esfuerzo caracteristico de adherencia en o psi 610 605 605 600 570
S ®| Temperatura | concreto fisurado (MPa) 4.2) (4.2) (4.2) (4.1) (3.9)
2] 2 .
2 rango B Esfuerzo caracteristico de adherencia en o psi 1,530 1,470 1,410 1,350 1,240
5 concreto no fisurado e (MPa) (10.5) (10.1) (9.7 (9.3) (8.5)
8 Categoria de anclaje - - 1 1 1 1 1
Factor de Reduccién de Resistencia Bd, ws - 0.65 0.65 0.65 0.65 0.65

Reduccién por Tensién Sismica QLN seis - 0.95 1 1 1 1

Para SI: 1 pulg. =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

" Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto en el rango de 2,500 psi < f'c < 8,000 psi).

2 Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).

Temperatura rango B: Temperatura maxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).

Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo
plazo son constantes a lo largo de periodos significativos de tiempo.

Varilla roscada fraccional Esfuerzo de adherencia Broca Corona de
Diamante

TABLA 13—INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA PARA VARILLAS ROSCADAS FRACCIONALES EN
AGUJEROS PERFORADOS CON BROCA CORONA DE DIAMANTE!'

Diametro nominal de la varilla (pulg.
INFORMACION DE DISENO Simbolo | Unidades (pulg)
3g Ve 5/g A Ig 1 1%
. . pulg. 2%/g 234 3'g 3, 3", 4 5
Empotramiento minimo et min
(mm) (60) (70) (79) (89) (89) (102) (127)
. L. pulg. A 10 12% 15 17% 20 25
Empotramiento maximo hetmax
(mm) (191) (254) (318) (381) (445) (508) (635)
Esfuerzo caracteristico de psi 1,550 1,550 1,550 1,550 1,550 1,550 1,550
o | Temperatura .
> 35 A2 adherencia en concreto Th,uncr
g rango no fisurado (MPa) (10.7) (10.7) (10.7) (10.7) (10.7) (10.7) (10.7)
Q
» g Esfuerzo caracteristico de psi 1,070 1,070 1,070 1,070 1,070 1,070 1,070
o © | Temperatura )
39 rango B? adh_erenma en concreto Th,uncr MPa 74 74 74 74 74 74 74
] no fisurado (MPa) (7.4) (7.4) (7.4) (7.4) (7.4) (7.4) (7.4)
8 ‘% Categoria de anclaje - - 2 2 3 3 3 3 3
(]
Factor de Reduccién de Resistencia B, Pus - 0.55 0.55 0.45 0.45 0.45 0.45 0.45

Para Sl: 1 pulg. =25.4 mm, 1 Ibf =4.448 N, 1 psi = 0.006897 MPa.

Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi
" Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto f¢ = 2,500 psi (17.2 MPa). Para la resistencia a la compresion,
f, entre 2,500 psi (17.2 MPa) y 8,000 psi (55.2 MPa), el esfuerzo caracteristico de adherencia tabulado puede incrementar por el factor de (f: / 2,500)°%° para
concreto no fisurado [Para Sl: (f / 17.2)°25]. Ver la Seccion 4.1.4 de este reporte para la determinacion del esfuerzo de adherencia.
2 Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).
Temperatura rango B: Temperatura maxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).

Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo

plazo son constantes a lo largo de periodos significativos de tiempo.
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Varillas Roscadas Métricas y Barras de Resistencia al
Refuerzo Métricas UE acero

TABLA 14—INFORMACION DE DISENO DEL ACERO PARA VARILLAS ROSCADAS METRICAS Y BARRAS
DE REFUERZO METRICAS UE

- N Sim- Unida- Diametro nominal de la varilla (mm)’
INFORMACION DE DISENO
bolo des 8 10 12 16 20 24 27 30
" . . mm 8 10 12 16 20 24 27 30
Diametro Exterior de la Varilla d (ulg.) | (0.31) (0.39) (0.47) (0.63) (0.79) (0.94) (1.06) (1.18)
Area efectiva de la seccion A mm? 36.6 58.0 84.3 157 245 353 459 561
transversal de la varilla s (pulg.?) (0.057) (0.090) (0.131) (0.243) (0.380) (0.547) (0.711) (0.870)
. . . N, kN 18.3 29.0 42.0 78.5 122.5 176.5 229.5 280.5
5;??;32“2 r"l‘;”:'“"?"l ncia * (Ib) (4,114) (6,519) (9,476) (17,647) | (27,539) | (39,679) | (51,594) | (63,059)
deEI; acerop v kN 11.0 14.5 25.5 47.0 73.5 106.0 137.5 168.5
> g * (Ib) (2,648) (3,260) (5,685) (10,588) (16,523) (23,807) (30,956) (37,835)
2 2 R,edqccién para el cortante W sois ) 1.00
O ®| sismico '
9@ O[ Factor de reduccién de ) 0.65
resistencia para la traccion? ¢ )
Factor de reduccion de
resistencia para el cortante? ¢ B 0.60
. . . N kN 29.3 46.5 67.5 125.5 196.0 282.5 367.0 449.0
551'?;32”2 r”f;”r““‘i"l ncia * (Ib) (6,582) | (10,431) | (15161) | (28,236) | (44,063) | (63,486) | (82,550) | (100,894)
deSI] acerop v kN 17.6 23.0 40.5 75.5 117.5 169.5 220.5 269.5
P * (Ib) (3,949) (5,216) (9,097) (16,942) (26,438) (38,092) (49,530) (60,537)
2 E R,edqccién para el cortante v sois ) 1.00
O ®| sismico '
9 O[ Factor de reduccién de ) 0.65
resistencia para la traccion? ¢ )
Factor de reduccién de
resistencia para el cortante? ¢ B 0.60
. . . N kN 25.6 40.6 59.0 109.9 171.5 2471 229.5 280.5
° 551'?;32”2 r”f;”r““‘i"l ncia * (Ib) (5,760) (9,127) (13,266) | (24,706) | (38,555) | (55,550) | (51,594) | (63,059)
AP deSI] acerop v kN 15.4 20.3 354 65.9 102.9 148.3 137.7 168.3
o s s (Ib) (3,456) (4,564) (7,960) (14,824) (23,133) (33,330) (30,956) (37,835)
- B Reduccion para el cortante
8 8| sismico iseis ) 0-80
o0 = -
o :E Fagtor dg reduccién de - 4 ) 0.65
1%} resistencia para la traccion
Factor de reduccién de
resistencia para el cortante? ¢ B 0.60
N Sim- Unida- Diametro nominal de la barra de refuerzo (mm)
INFORMACION DE DISENO
bolo des 10 12 14 16 20 25 28 30 32
Digmetro nominal de la barra d mm 10.0 12.0 14.0 16.0 20.0 25.0 28.0 30.0 32.0
(pulg.) | (0.394) | (0.472) | (0.551) | (0.630) | (0.787) | (0.984) | (1.102) | (1.224) | (1.260)
Area efectiva de la seccién A mm? 78.5 113.1 153.9 2011 314.2 490.9 615.8 706.9 804.2
transversal de la barra s (pulg.®) | (0.122) | (0.175) | (0.239) | (0.312) | (0.487) | (0.761) | (0.954) | (1.096) | (1.247)
Resistenci inal N kN 43.0 62.0 84.5 110.5 173.0 270.0 338.5 388.8 4425
- reei'gzgc'i r";”r““‘i‘ tencia s (Ib) 9,711) | (13,984) | (19,034) | (24,860) | (38,844) | (60,694) | (76,135) | (87,406) | (99,441)
3 deSI] acerop v kN 26.0 37.5 51.0 66.5 103.0 162.0 203.0 233.3 265.5
3 s (Ib) (5,827) | (8,390) | (11,420) | (14,916) | (23,307) | (36,416) | (45,681) | (52,444) | (59,665)
[Te) ..
= Reduccion para el cortante )
A | sismico QW seis . 070
oo} ..
X Fagtor dg reduccién de - 4 ) 0.65
z resistencia para la traccion
a Factor de reduccion de R 0.60
resistencia para el cortante? ¢ ’

"Los valores proporcionados para los tipos de materiales de varillas comunes y barra de refuerzo se basan en resistencias especificadas y calculadas de acuerdo con
ACI 318-19 Ec. (17.6.1.2) y Ec. (17.7.1.2b), ACI 318-14 Ec. (17.4.1.2) o Ec. (17.5.1.2b) o ACI 318-11 Ec. (D-2) y Ec. (D-29), segun aplique. Las tuercas y arandelas
deben ser apropiadas para la varilla.

2Para uso con las cargas combinadas de la Seccion 1605.1 del IBC 2021 o Seccién 1605.2 del IBC 2018, 2015y 2012, ACI 318 (-19 0 -14) 5.3 0 ACI 318-11 9.2,
segun aplique, como se establece en ACI 318-19 17.5.3, ACI 318-14 17.3.3 o ACI 318-11 D.4.3, segun aplique. Si se usan las cargas combinadas del Apéndice C de
ACI 318-11, el valor apropiado de ¢ debe determinarse de acuerdo con ACI 318-11 D.4.4. Los valores corresponden a un elemento fragil del acero.

3 A4-70 Inoxidable (M8- M24); A4-502 Inoxidable (M27- M30)
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. . . . i Broca de Carburo o Broca Hueca de
Varillas Roscadas Métricas y Barras Resistencia al arrancamiento del Carburo Hilti o Broca Corona de
de Refuerzo Métricas UE concreto

Diamante + Herramienta de Desbaste, o
Broca Corona de Diamante

TABLA 15—INFORMACION DE DISENO DEL ARRANCAMIENTO DEL CONCRETO PARA VARILLAS ROSCADAS METRICAS Y
BARRAS DE REFUERZO METRICAS UE, TODOS LOS METODOS DE PERFORACION'

INFORMACION DE Sim- Uni- Diametro nominal de la varilla (mm)
DISENO bolo | dades 8 10 12 16 20 24 27 30
) . mm 60 60 70 80 90 100 110 120
Empotramiento minimo het min
(pulg.) (2.4) (2.4) (2.8) (3.1) (3.5) (3.9) (4.3) (4.7)
) . mm 160 200 240 320 400 480 540 600
Empotramiento maximo Ref max
(pulg.) (6.3) (7.9) (9.4) (12.6) (15.7) (18.9) (21.4) (23.7)
Espaciado minimo entre mm 40 50 60 80 100 120 135 150
X Smi
anclajes® " (pulg.) (1.6) (2.0) (2.4) (3.2) (3.9) (4.7) (5.3) (5.9)

5d; o ver Seccion 4.1.9 de este reporte para el disefio con distancias minimas

Distancia minima al borde® Chi - .
mn al borde reducidas

P mm hef+ 30
Espesor minimo del o 1 hor + 2o
concreto (pulg.) (her + 1)
INFORMACION DE Sim- Uni- Diametro nominal de la varilla (mm)
DISENO bolo [ dades 10 12 14 16 20 25 28 30 32
. o mm 60 70 80 80 90 100 112 120 128
Empotramiento minimo het min
(pulg.) (2.4) (2.8) (3.1) (3.1) (3.5) (3.9) (4.4) 4.7) (5.0)
. . mm 200 240 280 320 400 500 560 600 640
Empotramiento maximo Ref max
(pulg.) (7.9) 9.4) | (11.0) (12.6) (15.7) (19.7) (22.0) (23.7) (25.2)
Espaciado minimo entre mm 50 60 70 80 100 125 140 150 160
X Smi
anclajes® " (pulg.) (2.0) (2.4) (2.8) (3.2) (3.9) (4.9) (5.5) (5.9) (6.3)

5d; o ver Seccion 4.1.9 de este reporte para el disefio con distancias minimas

Distancia minima al borde® Cmi - )
mn al borde reducidas

Espesor minimo del ho mm her + 30 hor + 20
concreto mn (pulg.) (her + 1'14) o ’
Distancia critica al borde —

hendimiento Cac - Ver Seccion 4.1.10 de este reporte.
(para concreto no fisurado)

Factor de efectividad para K Sl 7.1

concreto fisurado ““ | (pulg-Ib) (17)

Factor de efectividad para K Sl 10

concreto no fisurado “1 (pulg-Ib) (24)

Factor de reduccion de
resistencia a la traccion, /) - 0.65
modos de falla del concreto

Factor de reduccion de
resistencia para el cortante, /) - 0.70
modos de falla del concreto

Para SI: 1 pulgada = 25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

" Informacion de ajuste adicional se describe en la Figura 8A y 8B, instrucciones de instalacion impresas del fabricante (MPII)

2 El factor de reduccion de resistencia se aplica cuando se utilizan las combinaciones de carga del IBC o ACI 318 y se cumplen los requisitos de ACI 318-19
17.5.3, ACI 318-14 17.3.3 0 ACI 318-11 D.4.3, segun aplique. Si se utilizan las combinaciones de carga de ACI 318-11 Apéndice C, el factor de reduccion de
resistencia adecuado debe determinarse de acuerdo con ACI 318-11 D.4.4.

3 Para instalaciones con 1%s-pulgada de distancia al borde, consulte la Seccion 4.1.9 para los requerimientos de espaciado y torque maximo.

4 do = diametro del agujero.
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Barras de Refuerzo Métricas EU Esfuerzo de adherencia Broca de Carburo o Broca Hueca de
Carburo Hilti

TABLA 16— INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA PARA BARRAS DE REFUERZO METRICAS UE EN AGUJEROS
PERFORADOS CON TALADRO CON PERCUSION Y BROCA DE CARBURO (O BROCA HUECA DE CARBURO HILTI)!

o . Sim- | Uni- Diametro nominal de la barra de refuerzo (mm)
INFORMACION DE DISENO
bolo | dades 10 12 14 16 20 25 28 30 32
Empotramiento Minimo hefmi mm 60 70 80 80 90 100 112 120 128
n (pulg.) (2.4) (2.8) (3.1) (3.1) (3.5) (3.9) (4.4) (4.7) (5.0)
Empotramiento Maximo hetma mm 200 240 280 320 400 500 560 600 640
P x (pulg.) | (7.9) (9.4) 11.0) | (12.6) | (15.7) | (19.7) | @2.0) | 23.7) | (25.2)
c Esfuerzo caracteristico MPa 9.3 9.4 9.5 9.6 9.7 9.8 9.7 9.5 9.3
3 de adherencia en Tier .
8 Temperatura | concreto fisurado (psi) | (1,350) | (1,360) | (1,380) | (1,390) [ (1,410) | (1,420) | (1,400) | (1,370) | (1,350)
©
E rango A* Esfuerzo caracteristico MPa 12.2 12.1 12.0 11.8 11.6 11.4 11.2 11.1 11.0
b de adherencia en Thuncr
2o concreto no fisurado (psi) | (1,770) | (1,750) | (1,730) | (1,720) [ (1,690) | (1,650) | (1,620) | (1,610) | (1,590)
[}
2 S Esfuerzo caracteristico MPa 6.4 6.5 6.5 6.6 6.7 6.8 6.7 6.5 6.4
3R de adherencia en Ther i
> | Temperatura | concreto fisurado (psi) | (930) | (940) | (950) | (960) | (970) | (980) | (970) | (950) | (930)
§ rango B2 Esfuerzo caracteristico MPa 8.4 8.3 8.3 8.2 8.0 7.8 7.7 7.7 7.6
o de adherencia en Th,uncr
© concreto no fisurado (psi) | (1,220) | (1,210) | (1,200) | (1,190) [ (1,160) | (1,140) | (1,120) | (1,110) | (1,100)
Q
N Categoria de Anclaje - 1 1 1 1 1 1 1 1 1
O Factor de Reduccién de Resistencia da, 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Esfuerzo caracteristico MPa 6.9 6.9 7.0 7.2 7.4 7.4 7.4 7.4 7.2
de adherencia en Ther )
Temperatura | concreto fisurado (psi) | (1,000) | (1,010) | (1,020) | (1,040) | (1,070) | (1,080) | (1,080) | (1,070) | (1.050)
S rango A? Esfuerzo caracteristico MPa 9.0 8.9 8.9 8.9 8.8 8.7 8.6 8.6 8.6
2 de adherencia en Tk uncr )
e concreto no fisurado (psi) | (1,310) | (1,300) | (1,280) | (1,280) | (1,270) [ (1,250) | (1,250) | (1,250) [ (1,240)
2 Esfuerzo caracteristico MPa 4.7 4.8 4.8 5.0 5.1 5.1 5.1 5.1 5.0
2 de adherencia en Tk,cr .
© | Temperatura | concreto fisurado (psi) | (690) | (700) | (700) | (720) | (740) | (740) | (740) | (740) | (720)
3 rango B* | Esfuerzo caracteristico MPa 6.2 6.2 6.1 6.1 6.1 6.0 5.9 5.9 5.9
< de adherencia en Th,uncr )
concreto no fisurado (psi) (900) (890) (890) (890) (880) (870) (860) (860) (860)
Categoria de Anclaje - - 3 3 3 3 3 3 3 3 3
Factor de Reduccion de Resistencia da, - 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Esfuerzo caracteristico MPa 6.0 6.1 6.2 6.3 6.6 6.8 6.8 6.8 6.8
de adherencia en Th cr i
Temperatura | concreto fisurado (psi) (880) (890) (890) (920) (960) (980) (980) (990) (980)
° rango A? Esfuerzo caracteristico MPa 7.9 7.8 7.8 7.8 7.9 7.8 7.9 8.0 8.0
g de adherencia en Tk uncr )
5 concreto no fisurado (psi) | (1,140) | (1,140) | (1,130) | (1,140) | (1,140) [ (1,140) | (1,140) | (1,150) | (1,160)
€
2 Esfuerzo caracteristico MPa 4.2 4.2 4.3 4.4 4.6 47 4.7 47 4.7
o de adherencia en Ther )
£ | Temperatura | concreto fisurado (psi) | (600) | (610) | (620) | (630) | (660) | (680) | (680) | (680) | (680)
8 rango B Esfuerzo caracteristico MPa 5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.5 55
de adherencia en Tk uncr )
concreto no fisurado (psi) (790) (780) (780) (790) (790) (780) (790) (800) (800)
Categoria de Anclaje - - 3 3 3 3 3 3 3 3 3
Factor de Reduccién de Resistencia B, - 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Reduccion por Tension Sismica OLN, sei - 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

Para Sl: 1 pulg. =25.4 mm, 1 Ibf =4.448 N, 1 psi = 0.006897 MPa.

Para unidades Libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto ¢ = 2,500 psi (17.2 MPa). Para la resistencia a la compresion, fe,
entre 2,500 psi (17.2 MPa) y 8,000 psi (55.2 MPa), el esfuerzo caracteristico de adherencia tabulado puede incrementar por el factor de (f. / 2,500)°2° para concreto
no fisurado [Para Sl: (fz/ 17.2)*%] y (f. / 2,500)*'5 para concreto fisurado [Para SI: (. / 17.2)*'%]. Ver la Seccién 4.1.4 de este reporte para la determinacion del
esfuerzo de adherencia.

2Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).

Temperatura rango B: Temperatura maxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).

Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo plazo
son constantes a lo largo de periodos significativos de tiempo.
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Barras de Refuerzo Métricas EU Esfuerzo de adherencia Broca Corona de Diamante +
Herramienta de desbaste

TABLA 17—INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA PARA BARRAS DE REFUERZO METRICAS UE
EN AGUJEROS PERFORADOS CON BROCA CORONA DE DIAMANTE Y DESBASTADOS CON LA HERRAMIENTA
DE DESBASTE HILTI'

A _ Diametro nominal de la barra de refuerzo (mm
INFORMACION DE DISENO Simbolo Unidades 14' = . — 25" 20 235
£ ¢ et . h mm 80 80 90 100 112

mpotramiento minimo i
P efimin (pulg.) 3.1) 3.1 (3.5) 3.9) (4.4)
£ ¢ et L. h mm 280 320 400 500 560
mpotramiento maximo
P ehmex (pulg.) (11.0) (12.6) (15.7) (19.7) (22.0)
Esfuerzo MPa 6.7 6.7 6.8 6.9 6.8
S caracteristico de .
. ,cr
2 adherencia en (psi) (965) (970) (985) (995) (980)
5 Temperatura | concreto fisurado
2
o rango A Esfuerzo MPa 12.0 1.8 1.6 1.4 1.2
o caracteristico de
g adherencia en Geuner .
T concreto no fisurado (psi) (1,730) | (1,720) (1,690) [ (1,650) (1,620)
2 Esfuerzo MPa 46 46 47 48 47
E caracteristico de .
9] adherencia en er .
8 | Temperatura | conoreto fisurado (psi) (665) (670) (680) (685) (680)
Q 2
S rango B Esfuerzo MPa 8.3 8.2 8.0 7.8 77
g caracteristico de .
2 adherencia en uner .
2 et e o (psi) (1,200) | (1,190) | (1,160) [ (1,140) | (1,120)
3 Categoria de anclaje - - 1 1 1 1 1
Factor de Reduccién de Resistencia P, Pws - 0.65 0.65 0.65 0.65 0.65
Reduccion por Tension Sismica ON,seis - 0.9 0.9 0.9 0.9 0.9

Para SI: 1 pulg. =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto en el rango de 2,500 psi < f'c < 8,000 psi).
2 Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).

Temperatura rango B: Temperatura méaxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).

Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las
temperaturas a largo plazo son constantes a lo largo de periodos significativos de tiempo.
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Broca Corona de Diamante

TABLA 18—INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA PARA BARRAS DE REFUERZO METRICAS UE EN

AGUJEROS PERFORADOS CON BROCA CORONA DE DIAMANTE'

Diametro nominal de la barra de refuerzo (mm)

. o Sim- Uni-
INFORMACION DE DISENO
L CH | FCEL LR 10 12 14 16 20 25 28 30 32
] , mm 60 70 80 80 90 100 112 120 128
Empotramiento minimo et min
(pulg.) (2.4) (2.8) (3.1) (3.1) (3.5) (3.9) (4.4) A7) (5.0)
] o mm 200 240 280 320 400 500 560 600 640
Empotramiento maximo het.max
(pulg.) (7.9) (9.4) (11.0) | (128) | (157 | (197 | (2200 | @37) | 252
< Esfuerzo MPa 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
o Temperatura caracteristico de o
o 2 dh i uncr
3 rango A ety e sy | (1,150) | (1,150) | (1,150) | (1,150) | (1,150) | (1,150) | (1,150) | (1,150) | (1,150)
=}
® Esfuerzo
% 5 | Temperatura | caracteristico de MPa 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
99 rango B? adherencia en Thuncr )
8 ® 9 conoreto o (psi) (800) (800) (800) (800) (800) (800) (800) (800) (800)
g Categoria de anclaje - 2 2 2 3 3 3 3 3 3
(5}
G —
S Factor de Reduccién de o, dws 0.55 0.55 0.55 0.45 0.45 0.45 0.45 0.45 0.45

Resistencia

Para SI: 1 pulg. =25.4 mm, 1 Ibf =4.448 N, 1 psi = 0.006897 MPa.
Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto - = 2,500 psi (17.2 MPa). Para la resistencia a la compresion,

f', entre 2,500 psi (17.2 MPa) y 8,000 psi (55.2 MPa), el esfuerzo caracteristico de adherencia tabulado puede incrementar por el factor de (f: / 2,500)°2° para
concreto no fisurado [Para Sl: (f / 17.2)°2%]. Ver la Seccion 4.1.4 de este reporte para la determinacion del esfuerzo de adherencia.

2 Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).

Temperatura rango B: Temperatura maxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).

Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo

plazo son constantes a lo largo de periodos significativos de tiempo.
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TABLA 19—INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA PARA VARILLAS ROSCADAS METRICAS EN
AGUJEROS PERFORADOS CON TALADRO CON PERCUSION Y BROCA DE CARBURO (O BROCA HUECA DE CARBURO HILTI)'

Sim- . Diametro Nominal de la Varilla (mm)
INFORMACION DE DISENO bolg | Unidades 8 0 = T 20 i o 0
. — mm 60 60 70 80 90 100 110 120
Empotramiento Minimo Petmn | (pulg.) (2.4) (2.4) 2.8) (3.1) (3.5) (3.9) (4.3) (4.7)
Embotramiento Méximo A Mm 160 200 240 320 400 480 540 600
P ehmax (pulg.) (6.3) (7.9) (9.4) (12.6) (15.7) (18.9) (21.4) (23.7)

© © Esfuerzo caracteristico de MPa 8.8 8.8 8.8 8.7 8.6 8.5 8.5 8.4

5| 2 % ggﬂgggc'a en concreto Boor (psi) (1,280) | (1,280) | (1,.270) | (1,260) | (1,250) | (1,240) | (1,230) | (1,220)

§ aé- g Esfuerzo caracteristico de MPa 16.7 16.3 16.0 15.2 14.5 13.8 13.2 12.7

| adherencia en concreto ner )

é F | no fisurado Bouno (psi) (2,420) | (2370) | (2,320) | (2.210) | (2,100) | (2,000) | (1,920) | (1,840)

% © Esfuerzo caracteristico de MPa 6.1 6.1 6.0 6.0 5.9 5.9 5.9 5.8

o 2 ‘Eg Eg:rearjgc'a en concreto Por (psi) (890) (880) (880) (870) (860) (860) (850) (840)

Q 0 o

§ % § Eg;l;erreznocga;icéirr;itrlg%de . MPa 11.5 11.3 11.0 10.5 10.0 9.5 9.1 8.7

2| ¥ | nofisurado ' (psi) (1,670) | (1,630) | (1,600) | (1,520) | (1,450) | (1,380) | (1,320) | (1,270)

(]

G | Categoria de Anclaje - - 1 1 1 1 1 1 1 1

G | Factor de Reduccion de do, ; 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Resistencia  Pws : . . . . . . .

© Esfuerzo caracteristico de MPa 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
£ ‘Eg ggﬁ‘gjgc'a en concreto Beer (psi) (940) (940) (940) (940) (940) (940) (950) (950)
[O3Ee)) —

®© o ¢ Esfuerzo caracteristico de MPa 12.3 121 11.8 11.4 11.0 10.5 10.2 9.8

=1 E® .

@ | @ ©| adherencia en concreto Teuner (psi) (1,780) | (1,750) | (1,710) | (1,650) | (1,590) | (1,520) | (1,470) | (1,430)

® no fisurado

'g © Esfuerzo caracteristico de MPa 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

8 | Zi| aoherenciaen concrelo er (psi) (650) | (650) | (650) | (650) | (650) | (650) | (650) | (650)

_% aé— g Esfuerzo caracteristico de MPa 8.5 8.3 8.2 7.9 7.6 7.2 7.0 6.8

= | adherencia en concreto uncr .

21 F | hofieurado o (psi) (1,230) | (1,210) | (1,180) | (1,140) | (1,100) | (1,050) | (1,020) (990)
Categoria de Anclgje - - 3 3 3 3 3 3 3 3
Factor de Reduccion de o ; 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Resistencia

© Esfuerzo caracteristico de MPa 5.7 5.7 5.7 5.7 5.8 5.9 6.0 6.0
b adnerencia en concreto Pher (psi) ©0) | 200 | (®0) | @30 | ©40) | @©60) | (870) | (870)
(O3] —

o c| Esfuerzo caracteristico de MPa 10.7 10.5 10.4 10.1 9.8 9.5 9.3 9.1

o E® .

B ﬁghﬁesrfr“afj'i en concreto Bouncr (psi) (1,550) | (1,530) | (1,500) | (1,460) | (1,420) | (1,380) | (1,350) | (1,320)

[

g © Esfuerzo _caracterl’stico de MPa 3.9 3.9 3.9 4.0 4.0 41 41 4.2

2] o

of @ adnerencia en conereto e (psi) (570) (570) (570) (580) (580) | (590) | (600) (600)

el ®

’g aél)- g Esfuerzo caracteristico de MPa 7.4 7.3 7.2 7.0 6.8 6.6 6.4 6.3

Q | adherencia en concreto uner .

O | ¥ | hofisurado R (psi) (1,070) | (1,080) | (1,040) | (1,010) (980) (950) (930) (910)
Categoria de Anclaje - - 3 3 3 3 3 3 3 3
Factor de Reduccion de
Rosistencia duw - 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45

Reduccion por Tension Sismica ON,seis - 1 0.92 0.93 0.95 1 1 1 1

Para Sl: 1 pulg. =25.4 mm, 1 Ibf =4.448 N, 1 psi = 0.006897 MPa.

Para unidades Libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto f' = 2,500 psi (17.2 MPa). Para la resistencia a la compresion,
f., entre 2,500 psi (17.2 MPa) y 8,000 psi (55.2 MPa), el esfuerzo caracteristico de adherencia tabulado puede incrementar por el factor de (f. / 2,500)°2° para

concreto no fisurado [Para Sl: (fz / 17.2)°%] y (. / 2,500)°'%] para concreto fisurado [Para Sl: (fc / 17.2)*'%]. Ver la Seccion 4.1.4 de este reporte para la
determinacion del esfuerzo de adherencia.
2Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).

Temperatura rango B: Temperatura maxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).
Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo
plazo son constantes a lo largo de periodos significativos de tiempo.
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Herramienta de Desbaste

TABLA 20—INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA PARA VARILLAS ROSCADAS METRICAS
EN AGUJEROS PERFORADOS CON BROCA CORONA DE DIAMANTE Y DESBASTADOS CON LA HERRAMIENTA
DE DESBASTE HILTI'

J o . Unida- Diametro nominal de la varilla (mm)
INFORMACION DE DISENO Simbolo des 16 20 24 27 30
Empotramiento minimo hef mi mm 80 90 100 110 120
P el min (pulg.) (3.1) (3.5) (3.9) (4.3) (4.7)
Empotramiento maximo h Mm 320 400 480 540 600
p of max (pulg.) (12.6) (15.7) (18.9) (21.4) (23.7)
Esfuerzo caracteristico de MPa 6.1 6.0 6.0 6.0 5.9
adherencia en concreto er .
§ Iaer:n;; fisurado o (psi) (880) (875) (870) (860) (855)
3 A? Esfuerzo caracteristico de MPa 15.2 14.5 13.8 13.2 12.7
g adherencia en concreto no uner )
% fisurado Tk‘ (psi) (2,210) (2,100) (2,000) (1,920) (1,840)
2 < Esfuerzo caracteristico de MPa 4.2 4.2 4.2 4.2 4.1
ES h
8 & | Temp. | adnerencia en concreto Prer (psi) (610) (605) (600) (595) (590)
2]
% ragzgo Esfuerzo caracteristico de MPa 10.5 10.0 9.5 9.1 8.7
5 ﬁgggggc'a en concreto no Touncr (psi) (1,520) (1,450) (1,385) (1,320) (1,270)
o
o Categoria de anclaje - - 1 1 1 1 1
Factor de Reduccién de Resistencia Jd, Pws - 0.65 0.65 0.65 0.65 0.65
Reduccion por Tension Sismica ON,seis - 0.95 1 1 1 1

Para SI: 1 pulg. =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto en el rango de 2,500 psi < f'c < 8,000 psi).

2 Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).

Temperatura rango B: Temperatura maxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).

Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo
plazo son constantes a lo largo de periodos significativos de tiempo.

!
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Varilla Roscada Métrica Esfuerzo de adherencia Broca Corona de Diamante

TABLA 21—INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA PARA VARILLAS ROSCADAS METRICAS EN
AGUJEROS PERFORADOS CON BROCA CORONA DE DIAMANTE'

N Sim- Unida- Diametro nominal de la varilla (mm)

INFORMACION DE DISENO bolo des 8 10 12 16 20 24 27 30
Empotramiento minimo o mm 60 60 70 80 90 100 110 120

P chmin (pulg.) (2.4) (2.4) (2.8) (3.1) (3.5) (3.9) (4.3) (4.7)
Empotramiento méximo A Mm 160 200 240 320 400 480 540 60

P ehmax (pulg.) (6.3) (7.9) (9.4) (12.6) (15.7) (18.9) (21.4) (23.7)
K] Resistencia MPa 10.7 10.7 10.7 10.7 10.7 10.7 10.7 10.7
@ Temp. caracteristica de la .
2 rango A2 adherencia en concreto uner )
e no fisurado (psi) (1,550) | (1,550) | (1,550) | (1,550) | (1,550) | (1,550) | (1,550) | (1,550)
>3 Resistencia

(o]
88 Temp. caractoristica de Ia . MPa 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4
w O 2 i ,uncr
g 8| range B | adherencaen concreto (psiy | (1,070) | (1,070) | (1,070) | (1,070) | (1,070) | (1,070) | (1,070) | (1,070)
[}
2 Categoria de anclaje - - 2 2 2 3 3 3 3 3
o
© Factor de Reduccion de Resistencia &, Pws - 0.55 0.55 0.55 0.45 0.45 0.45 0.45 0.45

Para SI: 1 pulg. =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto - = 2,500 psi (17.2 MPa). Para la resistencia a la compresion,
f', entre 2,500 psi (17.2 MPa) y 8,000 psi (55.2 MPa), el esfuerzo caracteristico de adherencia tabulado puede incrementar por el factor de (f: / 2,500)°2° para
concreto no fisurado [Para Sl: (f / 17.2)°2%]. Ver la Seccion 4.1.4 de este reporte para la determinacion del esfuerzo de adherencia.

2 Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).

Temperatura rango B: Temperatura maxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).

Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo
plazo son constantes a lo largo de periodos significativos de tiempo.
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TABLA 22—INFORMACION DE DISENO DEL ACERO PARA BARRAS DE REFUERZO METRICAS CANADIENSES'

INFORMACION DE DISENO Simbolo | Unidades Tamafio nominal de la barra de refuerzo
10M 15 M 20M 25M 30M
Diametro nominal de la barra d mm 11.3 16.0 195 252 299
(pulg.) (0.445) (0.630) (0.768) (0.992) (1.177)
Area efectiva de la seccion transversal de la barra Ase mm? 1003 2011 298.6 498.8 702.2
(pulg.?) (0.155) (0.312) (0.463) (0.773) (1.088)
N kN 54.0 108.5 161.5 270.0 380.0
° Resistencia nominal regulada por la resistencia del 2 (Ib) (12,175) (24,408) (36,255) (60,548) (85,239)
& acero V. kN 325 65.0 97.0 161.5 227.5
< s (Ib) (7,305) (14,645) (21,753) (36,329) (51,144)
8 Reduccion para el cortante sismico Qvseis - 0.70
Factor de reduccion de resistencia para la tension? ¢ - 0.65
Factor de reduccion de resistencia para el cortante? ¢ - 0.60

Para Sl: 1 pulg. =25.4 mm, 1 Ibf =4.448 N, 1 psi = 0.006897 MPa.

Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Los valores proporcionados para los tipos de materiales de la varilla comun se basan en resistencias especificadas y calculadas de acuerdo con ACI 318-19 Ec.
(17.6.1.2) y Ec. (17.7.1.2b), ACI 318-14 Ec. (17.4.1.2) y Ec. (17.5.1.2b) 0 ACI 318-11 Ec. (D-2) y Ec. (D-29), segun aplique. Se admiten especificaciones de otros
materiales.

2Pasa uso con las cargas combinadas de ACI 318 (-19 0 -14) 5.3 0 ACI 318-11 9.2, segun aplique, como se establece en ACI 318-19 17.5.3, ACI 318-14 17.3.3 0 ACI
318-11 D.4.3, segun aplique.

Barras de Refuerzo Canadienses

TABLA 23—INFORMACION DE DISENO DEL ARRANCAMIENTO DEL CONCRETO PARA BARRAS DE REFUERZO

Resistencia al Arrancamiento del

Concreto

Broca de Carburo o Broca Hueca de Carburo
Hilti Broca Corona de Diamante + Herramienta
de Desbaste, o Broca Corona de Diamante

METRICAS CANADIENSES EN AGUJEROS PERFORADOS CON TALADRO CON PERCUSION Y BROCA DE CARBURO (O BROCA
HUECA DE CARBURO HILTI) O BROCA CORONA DE DIAMANTE'

Tamaio nominal de la barra de refuerzo
INFORMACION DE DISENO Simbolo | Unidades o R | o | o ot
. ) Sl 71
Factor de efectividad para concreto fisurado Ke,cr (pulg.-Ib) (17)
Factor de efectividad para concreto no P Sl 10
fisurado euner (pulg.-Ib) (24)
Empotramiento minimo e min mm 60 80 9% 101 120
' (pulg.) (2.4) (3.1) (3.5) (4.0) (4.7)
Empotramiento maximo hefmax mm 226 320 390 504 598
' (pulg.) (8.9) (12.6) (15.4) (19.8) (23.5)
E . . .3 mm 57 80 98 126 150
spaciado minimo entre anclajes Smin (pulg.) 2.2) (3.1) (3.8) (5.0) (5.9)
Distancia minima al borde® . mm 5d; o ver Seccién 4.1.9 de este reporte para el disefio con distancias minimas al
Espesor minimo del concreto " (pulg.) borde reducidas
. mm her + 30 ‘
Espesor minimo del concreto Pimin (pulg.) (e + 102) her + 206
I(DF;:trzné:(l)igrréttlganglfil)sc:Jrng)hendlmlento Cac - Ver Seccion 4.1.10 de este reporte.
Factor de reduccion de resistencia a la 4 ) 0.65
tension, modos de falla del concreto i
Factor de reduccion de resistencia para el 4 R 0.70
cortante, modos de falla del concreto )

Para SI: 1 pulgada = 25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

" Informacion de ajuste adicional se describe en la Figura 9, instrucciones de instalacion impresas del fabricante (MPII)

2 El factor de reduccion de resistencia se aplica cuando se utilizan las combinaciones de carga del IBC o ACI 318 y se cumplen los requisitos de ACI 318-19 17.5.3,
ACI 318-14 17.3.3 0 ACI 318-11 D.4.3, segun aplique. Si se utilizan las combinaciones de carga de ACI 318-11 Apéndice C, el factor de reduccién de resistencia
adecuado debe determinarse de acuerdo con ACI 318-11 D.4.4

3 Para instalaciones con 1%s-pulgada de distancia al borde, consulte la Seccion 4.1.9 para los requerimientos de espaciado y torque maximo.

4 do = diametro del agujero



ESR-3814

Barras de Refue

rzo Canadienses

m Most Widely Accepted and Trusted

Pagina 32 de 48

Esfuerzo de adherencia

Esae—

Broca de Carburo o Broca Hueca de
Carburo Hilti

TABLA 24—INFORMACION DEL ESFUERZO DE ADHERENCIA PARA BARRAS DE REFUERZO METRICAS CANADIENSES EN
AGUJEROS PERFORADOS CON TALADRO CON PERCUSION Y BROCA DE CARBURO (O BROCA HUECA DE CARBURO HILTI)'

Tamano nominal de la barra de refuerzo

INFORMACION DE DISENO Simbolo | Unidades
10M 15M 20M 25M 30M
. - mm 60 80 90 101 120
Empotramiento minimo Ret.min
(pulg.) (2.4) (3.1) (3.5) (4.0) (4.7)
Empotramiento maximo h, Mm 226 320 390 504 598
p ehmax (pulg.) (8.9) (12.6) (15.4) (19.8) (23.5)
Esfuerzo caracteristico de MPa 9.4 9.6 9.7 9.8 9.5
° .
3 adherencia en concreto Thor .
g Temperatura | fisurado (psi) (1,360) (1,390) (1,410) (1,420) (1,380)
‘g rango A? Esfuerzo caracteristico de MPa 12.1 11.8 11.7 11.3 111
o adherencia en concreto no T,uncr X
® . fisurado (psi) (1,760) (1,720) (1,690) (1,650) (1,610)
(%] T
53 Esfuerzo paracterlstlco de MPa 65 6.6 6.7 6.8 6.5
o ® adherencia en concreto Tkor
o> § Temperatura | fisurado (psi) (940) (960) (970) (980) (950)
3 rango B? Esfuerzo caracteristico de MPa 8.4 8.2 8.0 7.8 77
@ adherencia en concreto no T, .
g fisurado (psi) (1,210) (1,190) (1,170) (1,140) (1,110)
g Categoria de anclaje - - 1 1 1 1 1
o
Factor de Reduccion de Resistencia &, dws - 0.65 0.65 0.65 0.65 0.65
Esfuerzo caracteristico de MPa 6.9 7.2 73 7.4 7.3
adherencia en concreto Thcr
Temperatura | fisurado (psi) (1,010) (1,040) (1,060) (1,080) (1,060)
o rango A? Esfuerzo caracteristico de MPa 8.9 8.9 8.8 8.6 8.5
> adherencia en concreto no Tk,uncr
o fisurado (psi) (1,300) (1,280) (1,270) (1,250) (1,240)
g Esfuerzo caracteristico de MPa 4.8 5.0 5.0 5.1 5.0
S adherencia en concreto Thcr
[0} g .
S Temperatura | fisurado (psi) (700) (720) (730) (740) (730)
'21'_)‘ rango B? Esfuerzo caracteristico de MPa 6.2 6.1 6.1 6.0 5.9
3 adherencia en concreto no Thuncr .
< fisurado (psi) (900) (890) (880) (860) (850)
Categoria de anclaje - - 3 3 3 3 3
Factor de Reduccion de Resistencia wr - 0.45 0.45 0.45 0.45 0.45
Esfuerzo paracteristico de MPa 6.1 6.3 6.5 6.8 6.6
adherencia en concreto Ther .
Temperatura | fisurado (psi) (880) (920) (940) (980) (960)
rango A? Esfuerzo caracteristico de MPa 7.8 7.8 7.8 7.8 7.8
S dh i i
g peearicta en conereto no uner (psi) (1,130) (1,140) (1,140) (1,140) (1,130)
g Esfuerzo caracteristico de MPa 4.2 4.4 45 4.7 4.6
2 adherencia en concreto Thcr (pSi) (610) (630) (650) (680) (660)
- Si
% Temperatura fisurado P
S rango B? Esfuerzo caracteristico de MPa 5.4 5.4 5.4 5.4 5.4
8 adherencia en concreto no T uncr
fisurado (psi) (780) (790) (780) (780) (780)
Categoria de anclaje - - 3 3 3 3 3
Factor de Reduccion de Resistencia Puw - 0.45 0.45 0.45 0.45 0.45
Reduccion por Tensiéon Sismica O, seis - 0.9 0.9 0.9 0.9 0.9

Para SI: 1 pulg. =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto . = 2,500 psi (17.2 MPa) Para la resistencia a la compresion,
., entre 2,500 psi (17.2 MPa) y 8,000 psi (55.2 MPa), el esfuerzo caracteristico de adherencia tabulado puede incrementar por el factor de (fs / 2,500)°2° para
concreto no fisurado [Para Sl: (fc / 17.2)°2%] y (f / 2,500)%'5 para concreto fisurado [Para Sl: (fs/ 17.2)*'%]. Ver la Seccion 4.1.4 de este reporte para la
determinacion del esfuerzo de adherencia.
2 Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).
Temperatura rango B: Temperatura maxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).
Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo
plazo son constantes a lo largo de periodos significativos de tiempo.
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TABLA 25A—INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA PARA BARRAS DE REFUERZO CANADIENSES EN
AGUJEROS PERFORADOS CON BROCA CORONA DE DIAMANTE Y DESBASTADOS CON LA HERRAMIENTA DE DESBASTE HILTI'

Tamaio nominal de la barra de refuerzo

INFORMACION DE DISENO Simbolo Unidades 15M 20M
Empotramiento minimo h mm 80 90
P etmin (pulg.) 3.1) (3.5)
Empotramiento maximo h mm 320 390
P i (pulg.) (12.6) (15.4)
c Esfuerzo caracteristico de 17< MPa 6.7 6.8
H T ,cr .
8 Temperatura adherencia en cor?cr'eto fisurado (psi) (970) (985)
s rango A2 Esfuerzo caracteristico de MPa 11.8 1.7
®© adherencia en concreto no .
E fisurado I funer (psi) (1,720) (1,690)
[
g o Esfuerzo caracteristico de . MPa 4.6 47
H . cr .
8 = Temperatura adherencia en cor?cr.eto fisurado (psi) (670) (680)
3 rango B2 Esfuerzo caracteristico de MPa 8.2 8.0
o adherencia en concreto no .
® fisurado I e (psi) (1,190) (1,170)
o
§ Categoria de anclaje - 1 1
Factor de Reduccion de Resistencia B, Pus 0.65 0.65
Reduccion por Tension Sismica ON,seis - 0.9 0.9

Para SI: 1 pulg. = 25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto en el rango de 2,500 psi < f'c < 8,000 psi).
2 Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).
Temperatura rango B: Temperatura maxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).

Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo

plazo son constantes a lo largo de periodos significativos de tiempo.

Barras de Refuerzo Canadienses Esfuerzo de adherencia

@)

Broca Corona de Diamante

TABLA 25B—INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA PARA BARRAS DE REFUERZO METRICAS
CANADIENSES EN AGUJEROS PERFORADOS CON BROCA CORONA DE DIAMANTE'

Tamaiio nominal de la barra de refuerzo

INFORMACION DE DISENO Simbolo | Unidades
10M 15M 20M 25M 30M
Empotramiento minimo e mi mm 60 80 90 101 120
evmn (pulg.) (2.4) (3.1) (3.5) (4.0) (4.7)
Empotramiento maximo hetmax mm 226 320 390 504 598
' (pulg.) (8.9) (12.6) (15.4) (19.8) (23.5)
-3 Temperatura Esfuerzo caracteristico de . MPa 8.0 8.0 8.0 8.0 8.0
§ g g rango A? adherencia en concreto fisurado uner (psi) (1,150) (1,150) (1,150) (1,150) (1,150)
g 3 > Temperatura Esfuerzo caracteristico de MPa 55 55 55 55 55
° 2 2 adherencia en concreto no Th,uncr )
E’ g § rango B fisurada (psi) (800) (800) (800) (800) (800)
85 Categoria de anclaje - - 2 3 3 3 3
© Factor de Reduccion de Resistencia Bd, Pws - 0.55 0.45 0.45 0.45 0.45

Para SI: 1 pulg. =25.4 mm, 1 Ibf =4.448 N, 1 psi = 0.006897 MPa.
Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto f = 2,500 psi (17.2 MPa). Para la resistencia a la compresion,
f', entre 2,500 psi (17.2 MPa) y 8,000 psi (55.2 MPa), el esfuerzo caracteristico de adherencia tabulado puede incrementar por el factor de (f: / 2,500)°2° para
concreto no fisurado [Para Sl: (f. / 17.2)°%]. Ver la Seccion 4.1.4 de este reporte para la determinacion del esfuerzo de adherencia.
2 Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).
Temperatura rango B: Temperatura maxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).

Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo

plazo son constantes a lo largo de periodos significativos de tiempo.
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Inserto HIS-N y HIS-RN de roscado Resistencia al
interno fraccional y métrico acero

TABLA 26—INFORMACION DE DISENO DEL ACERO PARA INSERTOS ROSCADOS HIS-N Y HIS-RN FRACCIONALES Y METRICOS'

) Uni- | Diametro nominal del perno/tornillo . Diametro nominal del perno/tornillo con
INFORMACION DE Sim- ) con cabeza (pulg.) Fraccional Unida- cabeza (mm) Métrico
DISENO bolo | 92 des
des 3y " A A 8 10 12 16 20
Diametro Exterior del D pulg. 0.65 0.81 1.00 1.09 mm 12.5 16.5 20.5 25.4 27.6
Inserto HIS (mm) | (16.5) | (20.5) | (25.4) | (27.6) | (pulg.) | (0.49) | (0.65) | (0.81) | (1.00) | (1.09)
Lonaitud del inserto HIS | pulg. 4.33 4.92 6.69 8.07 mm 90 110 125 170 205
, 9 (mm) | (110) (125) (170) (205) | (pulg.) | (3.54) | (4.33) | (4.92) | (6.69) | (8.07)
Area efectiva de la pulg.2 | 0.0775 | 0.1419 | 0.2260 | 0.3345 mm? 36.6 58 84.3 157 245
. 2
posial transversaldel | A= | ool s0) | 02) | (146) | (216) (p”)'g' (0.057) | (0.090) | (0.131) | (0.243) | (0.380)
Area efectiva de la pulg.2 | 0.178 0.243 0.404 0.410 mm? 51.5 108 169.1 256.1 237.6
seccion transversal de Ainse ulg.?
serto HIS L om?)| (115) | (157) | (260) | (265) | P ))9 (0.080) | (0.167) | (0.262) | (0.397) | (0.368)
Resistencia N Ib 9,690 17,740 | 28,250 | 41,815 kN - - - - -
~ ;
m | nominal del acero ] (kN) | (431 78.9) | (125.7) | (186.0 Ib - - - - -
8 |- ASTM A-1 93 B7° ( Ib : (5,815) 1(0,64)5 (16,950) (25,090) (kN) - - - - -
~ | perno/tornillo con V.
‘E‘ cabeza ] kN) | (25.9) | (@7.3) | (75.4) | (111.6) | (b) - - - - -
('/_) Resistencia b 12,645 | 17,250 | 28,680 | 29,145 kN - - - - -
< | nominal del acero N.
—inserto HIS-N “ 1 &Ny | (56.3) | (76.7) | (127.6) | (129.7) | (Ib) - - - - -
Resistencia N Ib 8,525 15,610 | 24,860 | 36,795 kN - - - - -
nominal del acero sa
R R L R
Z 2| Grade B8M SS v , ) ) ' - - - - -
s @ perno/tornillo con sa ) ) } ) )
2 o cabesa (kN) | (22.8) | (41.7) | (66.3) | (98.2) (Ib)
< 15 Resistencia Ib 18,065 | 24,645 | 40,970 | 41,635 kN - - - - -
nominal del acero Nsa
— Inserto HIS-RN (kN) | (80.4) | (109.6) | (182.2) | (185.2) | (Ib) - - - - -
Resistencia N Ib - - - - kN 29.5 46.5 67.5 125.5 196.0
nominal del acero s (kN) - - - - (Ib) (6,582) 1(10,431) [ (15,161) | (28,236) | (44,063)
% o — SO 898-1 Clase - - - _
% ﬁ 8.8 permortormilo Ve Ib kN 17.5 28.0 40.5 75.5 1175
8 A con cabeza (kN) - - - - (Ib) (3,949) | (6,259) | (9,097) |(16,942) | (26,438)
9@ O Resistencia Ib - - - - kN 25.0 53.0 83.0 1255 | 116.5
nominal del acero Nsa
_inserto HIS-N (kN) - - - - (Ib) | (5,669) |(11,894)|(18,628) | (28,210) | (26,176)
Resistencia Ib - - - - kN 255 40.5 59.0 | 110.0 | 1715
g of nominaldelacero | Mo |\ ; ; ; ; (b) | (5.760) | (9,127 | (13,266) | (24,706) | (38,555)
k= ISO 3506-1 ’ ’ ; ; ’
O g Clase A4-70 Ib - - - - kN 15.5 245 355 66.0 | 103.0
8| perno/tornillo con
© & Vsa
@ o cabeza de acero (kN) - - - - (Ib) | (3.456) | (5,476) | (7,960) |(14,824) | (23,133)
R inoxidable
3 3 Resistencia Ib - - - - kN 36.0 75.5 1185 | 179.5 | 166.5
- nominal del acero Nsa
~ Inserto HIS-RN kN) | - - - - (Ib) | (8,099) |(16,991)](26,612) | (40,300) | (37,394)
Reduccion para el Qv,sei - 0.94 - 0.94
cortante sismico s
Factor de reduccion de
resistencia para la ] - 0.65 - 0.65
tension?
Factor de reduccion de
resistencia para el @ - 0.60 - 0.60
cortante 2

Para Sl: 1 pulg. =25.4 mm, 1 Ibf =4.448 N, 1 psi = 0.006897 MPa.

Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Los valores proporcionados para los tipos de materiales de varillas comunes se basan en resistencias especificadas y calculadas de acuerdo con ACI 318-19 Ec.
(17.6.1.2) y Ec. (17.7.1.2b), ACI 318-14 Ec. (17.4.1.2) y Ec. (17.5.1.2b) 0 ACI 318-11 Ec. (D-2) y Ec. (D-29), segun aplique. Las tuercas y arandelas deben ser
apropiadas para la varilla.

2 Para uso con las cargas combinadas de ACI 318 (-19 0 -14) 5.3 0 ACI 318-11 9.2, segun aplique, como se establece en ACI 318-19 17.5.3, ACI 318-14 17.3.3 0
ACI 318-11 D.4.3, segun aplique. Los valores corresponden a un elemento fragil del acero para el inserto HIS.

3 Para calcular el disefio de la resistencia del acero en tension y cortante para el perno o tornillo, se puede utilizar el factor ¢ para falla del acero ductil de acuerdo
con ACI 318-19 17.5.3, ACI 318-14 17.3.3 0 ACI 318-11 D.4.3, segun aplique.
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. TABLA 27—INFORMACION DE DISENO DEL ARRANCAMIENTO DEL CONCRETO PARA INSERTOS FRACCIONALES Y
METRICOS HILTI HIS-N Y HIS-RN EN AGUJEROS PERFORADOS CON TALADRO CON PERCUSION Y BROCA DE CARBURO (O
BROCA HUECA DE CARBURO HILTI)"

Diametro nominal del
perno/tornillo con cabeza

Diametro nominal del perno/tornillo

|NFORMAC|0N DE P Uni- ) Uni- con cabeza (mm) Métrico
DISENO Simbolo | . des (pulg.) Fraccional dades b

N ER 8 | 10 | 12 | 16 | 20
Factor de efectividad K pulg-lb 17 Sl 7.1
para concreto fisurado oo (sl (7.1) (pulg-lb) (17)
Factor de efectividad pulg-lb 24 S 10
para concreto no Ke,uncr
fisurado (SI) (10) (pulg-Ib) (24)
Profundidad de he pulg. 43y 5 6%/4 8'/g mm 90 110 125 170 205
empotramiento efectiva ° (mm) (110) | (125) | (170) | (205) (pulg.) (3.5) (4.3) (4.9) (6.7) (8.1)
Espaciado minimo entre s pulg. 3", 4 5 5', mm 63 83 102 127 140
anclajes® " (mm) | (83) | (102) | (127) | (140) | (pulg.) | (25) | (3.25) | (4.0) | (5.0) | (5.5)
Distancia minima al o pulg. 3, 4 5 5', mm 63 83 102 127 140
borde® " (mm) (83) (102) | (127) | (140) (pulg.) (2.5) | (3.25) | (4.0) (5.0) (5.5)
Espesor minimo del Ao pulg. 5.9 6.7 9.1 10.6 mm 120 150 170 230 270
concreto i (mm) (150) | (170) | (230) | (270) (pulg.) 4.7) (5.9) (6.7) 9.1) | (10.6)
Distancia critica al borde
— hendimiento Cac - Ver Seccién 4.1.10 de este reporte. - Ver Seccién 4.1.10 de este reporte.
(para concreto no
fisurado)
Factor de reduccion de
resistencia a la tension,
modos de falla del 4 ) 0.65 ; 0.65
concreto
Factor de reduccion de
resistencia para el p ) 0.70 _ 0.70

cortante, modos de falla
del concreto

Para Sl: 1 pulg. =25.4 mm, 1 |bf =4.448 N, 1 psi = 0.006897 MPa.

Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

" Informacién de ajuste adicional se describe en la Figura 8A, instrucciones de instalacion impresas del fabricante (MPII)
2 El factor de reduccion de resistencia se aplica cuando se utilizan las combinaciones de carga del IBC o ACI 318 y se cumplen los requisitos de ACI 318-19 17.5.3,
ACI 318-14 17.3.3 0 ACI 318-11 D.4.3, segun aplique. Si se utilizan las combinaciones de carga de ACI 318-11 Apéndice C, el factor de reduccién de resistencia

adecuado debe determinarse de acuerdo con ACI 318-11 D.4.4.
3 Para instalaciones con 1%4 pulgada de distancia al borde, consulte la Seccién 4.1.9 para los requerimientos de espaciado y torque maximo.
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TABLA 28—INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA PARA INSERTOS HILTI HIS-N Y HIS-RN FRACCIONALES Y

METRICOS EN AGUJEROS PERFORADOS CON TALADRO CON PERCUSION Y BROCA DE CARBURO (O BROCA HUECA DE CARBURO

ey

HILTI)!
. . Diametro nominal del perno/tornillo . Diametro nominal del perno/tornillo con
INFORMACION DE DISENO ﬁ:‘l‘o ”2:':' con cabeza (pulg.) dg::s cabeza (mm)
3g 12 5/g 3s 8 10 12 16 20
Empotramient h Pulg. 43/g 5 6%/4 8'/g mm 90 110 125 170 205
mpotramiento E
P ! (mm) (110) (125) (170) (205) | (pulg.) | (3.5) (4.3) (4.9) (6.7) (8.1)
© Esfuerzo caracteristico de psi 1,070 1,070 1,070 1,070 MPa 7.4 7.4 7.4 7.4 7.4
= ‘lé Z‘S’L‘;rjgc'a en concreto Ter | (MPa) | (7.4) | @4) | 74) | @4) | s | (1,070) | (1,070) | (1,070) | (1,070) | (1,070)
° o
° g 2 | Esfuerzo caracteristico de psi 1,790 1,790 1,790 1,790 MPa 12.3 12.3 12.3 12.3 12.3
ol E®
o @ :
§3° gg:gggma enconcretono | awner | vipay | (123) | (12.3) | (123) | (12.3) | si) | (1.,790) | (1,790) | (1,790) | (1,790) | (1,790)
; § © Esfuerzo caracteristico de psi 740 740 740 740 MPa 5.1 5.1 5.1 5.1 5.1
8 g, ;
38 g t ﬁgggggc'a en concreto e | MPa) | 5.1) | &) | 51 | 6.1 | s | (7a0) | (740) | (740) | (740) | (740)
‘g § qé- g Esfuerzo caracteristico de psi 1,240 1,240 1,240 1,240 MPa 8.5 8.5 8.5 8.5 8.5
cQ o i
£ | @~ |adnerenciaenconcretono | munr | (vpg) | (85) | (85) | (85) | (©5) | (ps) | (1240 | (1,240) | (1,240) | (1,240) | (1,240)
o
Categoria de Anclaje - - 1 1 1 1 - 1 1 1 1 1
Factor de Reduccion de Resistencia | o, dws - 0.65 0.65 0.65 0.65 - 0.65 0.65 0.65 0.65 0.65
© Esfuerzo caracteristico de psi 800 810 820 820 MPa 5.5 55 5.6 5.7 5.7
S« |adherencia en concreto or .
‘g g fisurado o (MPa) (5.5) (5.6) (5.7) (5.7) (psi) (790) (800) (810) (820) (820)
o) aé— g Esfuerzo caracteristico de psi 1,340 1,350 1,370 1,380 MPa 9.1 9.2 9.3 9.5 9.5
f i ﬁgggjgc'a enconcretono | awner | vipay | @2) | 93) | ©5 | ©5) | s | (1.330) | (1,340) | (1,350) | (1,370) | (1,380)
2 © Esfuerzo caracteristico de psi 550 560 570 570 MPa 3.8 3.8 3.8 3.9 3.9
& S« | adherencia en concreto or .
%’ g D | fisurado . (MPa) | (3.8) (3.8) (3.9) (3.9) | (psi) | (550) (550) (560) (570) (570)
,a:> g 2 | Esfuerzo caracteristico de psi 920 930 950 950 MPa 6.3 6.4 6.4 6.5 6.6
E®
=} pid .
2|8 nggjgc'a enconcretono | murer | (ipay | (6.4) | (64) | (65) | 6.6) | (psi) | (920) | (920) | (930) | (950) | (950)
Categoria de Anclaje - - 3 3 3 3 - 3 3 3 3 3
Factor de Reduccion de Resistencia - 0.45 0.45 0.45 0.45 - 0.45 0.45 0.45 0.45 0.45
Pt
© Esfuerzo caracteristico de psi 710 720 750 750 MPa 4.8 4.9 5.0 5.1 5.2
£ % faigﬂgjgc'a en concreto e | MPa) | 4.9 | .0 | 1) | G2 | @s) | ooy | 710) | (7200 | (750) | (750)
g 2 [Esfuerzo caracteristico de psi 1,190 1,210 1,250 1,260 MPa 8.0 8.2 8.4 8.6 8.7
S ES
] o i
o | ° Zg:;rsgcla enconcretono | awner | vipay | @2) | 84) | ©6) | ©®7) | sy | (1.160) | (1,190) | (1,210) | (1,250) | (1,260)
§ © Esfuerzo caracteristico de psi 490 500 510 520 MPa 3.3 3.4 3.4 3.5 3.6
@ S |adherencia en concreto r .
2 g D | fisurado e | (MPa) | (34) | (34) | (35) | (36) | (psi) | 480) | (490) | (500) | (510) | (520)
E qé- g Esfuerzo caracteristico de psi 820 840 860 870 MPa 5.5 5.6 5.8 5.9 6.0
o o i
S | @7 |adnerenciaenconcretono | mur | (vpa) | (56) | (58) | (59) | (60) | (ps) | (800) | (820) | (840) | (860) | (870)
Categoria de Anclaje - - 3 3 3 3 - 3 3 3 3 3
Factor de Reduccion de Resistencia duw - 0.45 0.45 0.45 0.45 - 0.45 0.45 0.45 0.45 0.45
Reduccion por Tension Sismica QN seis - 1 1 1 1 - 1 1 1 1 1

Para SI: 1 pulg. =25.4 mm, 1 Ibf =4.448 N, 1 psi = 0.006897 MPa.
Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto f = 2,500 psi (17.2 MPa). Para la resistencia a la compresion,
f., entre 2,500 psi (17.2 MPa) y 8,000 psi (55.2 MPa), el esfuerzo caracteristico de adherencia tabulado puede incrementar por el factor de (f. / 2,500)°2° para
concreto no fisurado [Para Sl: (fc / 17.2)°%] y (- / 2,500)°'° para concreto fisurado [Para Sl: (f-/ 17.2)*'%]. Ver la Seccion 4.1.4 de este reporte para la
determinacion del esfuerzo de adherencia.

2 Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).

Temperatura rango B: Temperatura méaxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).

Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo
plazo son constantes a lo largo de periodos significativos de tiempo.
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TABLA 29—INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA PARA INSERTOS HILTI HIS-N Y HIS-RN
FRACCIONALES Y METRICOS EN AGUJEROS PERFORADOS CON BROCA CORONA DE DIAMANTE Y DESBASTADOS
CON LA HERRAMIENTA DE DESBASTE HILTI'

si Diametro nominal del Diametro nominal del perno/tornillo
INFORMACION DE DISENO b:)To- Unidades perno/tornillo con cabeza (pulg.) [ Unidades con cabeza (mm)
A 5/g 314 12 16 20
Empotramiento h pulg. 5 6% 8'/s mm 125 170 205
P o (mm) (125) (170) (205) (pulg.) (4.9) (6.7) (8.1)
o Esfuerzo caracteristico psi 750 750 750 MPa 5.2 5.2 52
B de adherencia en T :
© .cr
§ Temperatura concreto fisurado (MPa) (5.2) (5.2) (5.2) (psi) (750) (750) (750)
& rango A? Esfuerzo caracteristico psi 1,790 1,790 1,790 MPa 12.3 12.3 12.3
L de adherencia en T, .
S o concreto no fisurado " (MPa) (12.3) (12.3) (12.3) (psi) (1,790) (1,790) (1,790)
§ :Eé Esfuerzo caracteristico psi 515 515 515 MPa 3.6 3.6 3.6
> d de adherencia en Ther ;
3 3 Temperatura concreto fisurado (MPa) (3:6) (3.6) (3.6) (psi) (515) (515) (515)
3 rango B? Esfuerzo caracteristico psi 1,240 1,240 1,240 MPa 8.5 8.5 8.5
kel de adherencia en T, .
g concreto no fisurado (MPa) (8.5) (8.5) (8.5) (psi) (1,240) (1,240) (1,240)
S | Categoria de anclaje - - 1 1 1 - 1 1 1
o Factor de Reduccién de Resistencia B, Pus - 0.65 0.65 0.65 - 0.65 0.65 0.65
Reduccion por Tension Sismica ON,seis - 1 1 1 - 1 1 1

Para Sl: 1 pulg. =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto en el rango de 2,500 psi < f'c < 8,000 psi).
2 Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).
Temperatura rango B: Temperatura maxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).

Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo plazo
son constantes a lo largo de periodos significativos de tiempo.
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TABLA 30—INFORMACION DE DISENO DEL ESFUERZO DE ADHERENCIA PARA INSERTOS HILTI HIS-N Y HIS-RN
FRACCIONALES Y METRICOS EN AGUJEROS PERFORADOS CON BROCA CORONA DE DIAMANTE'

i _ Sim- Unida- Diém_etro nominal del Uni- Diametro nominal del perno/tornillo con
INFORMACION DE DISENO bolo o pernoltornillo con cabeza (pulg.) dades cabeza (mm)
3ls 12 %lg 3 8 10 12 16 20
Empotramiento hr pulg. 43/ 5 6%4 8'/s mm 90 110 125 170 205
(mm) (110) (125) (170) (205) | (pulg.) | (3.5) (4.3) (4.9) (6.7) (8.1)
<] Esfuerzo psi 1,200 | 1,200 | 1,200 | 1,200 | MPa 8.3 8.3 8.3 8.3 8.3
g « | Temperatura | caracteristico de
S &| rangoA? [adherenciaen Towner | (MPa) (8.3) (8.3) (8.3) (8.3) (psi) | (1,200) | (1,200) | (1,200) | (1,200) | (1,200)
i g concreto no fisurado
) 8 Esfuerzo psi 830 830 830 830 MPa 5.7 5.7 5.7 5.7 5.7
29 Temperatura | caracteristico de
o §| rangoB® |adherencia en Thuner | (MPa) (5.7) (5.7) (5.7) (5.7) (psi) | (830) | (830) | (830) | (830) | (830)
g % concreto no fisurado
s @ | Categoria de anclaje - - 3 3 3 3 - 2 3 3 3 3
O Factor de Reduccién de Resistencia | do, gus - 0.45 0.45 0.45 0.45 - 0.55 0.45 0.45 0.45 0.45

Para Sl: 1 pulg. =25.4 mm, 1 Ibf =4.448 N, 1 psi = 0.006897 MPa.
Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi
"Los valores del esfuerzo de adherencia corresponden a la resistencia a la compresion del concreto £ = 2,500 psi (17.2 MPa). Para la resistencia a la compresion,
f', entre 2,500 psi (17.2 MPa) y 8,000 psi (55.2 MPa), el esfuerzo caracteristico de adherencia tabulado puede incrementar por el factor de (f: / 2,500)°2° para
concreto no fisurado [Para Sl: (f / 17.2)°2%]. Ver la Seccion 4.1.4 de este reporte para la determinacion del esfuerzo de adherencia.

2 Temperatura rango A: Temperatura maxima a corto plazo = 130°F (55°C), Temperatura maxima a largo plazo = 110°F (43°C).

Temperatura rango B: Temperatura maxima a corto plazo = 176°F (80°C), Temperatura maxima a largo plazo = 110°F (43°C).

Las temperaturas a corto plazo del concreto son aquellas que ocurren a intervalos cortos, por ejemplo, como resultado del ciclo diurno. Las temperaturas a largo

plazo son constantes a lo largo de periodos significativos de tiempo.
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TABLA 31—LONGITUD DE DESARROLLO PARA BARRAS DE REFUERZO USUALES EN U.S. EN AGUJEROS
PERFORADOS CON TALADRO CON PERCUSION Y BROCA DE CARBURO O BROCA HUECA DE CARBURO HILTI O
PERFORADOS CON BROCA CORONA DE DIAMANTE O CON BROCA CORONA DE DIAMANTE Y DESBASTADOS CON LA
HERRAMIENTA DE DESBASTE HILT] "%5¢

Tamaio de la Barra
5 _ Seccion de
INFORMACION DE DISENO | Simbolo | Criterios de la Norma | Unidades
Citada #3 #4 #5 #6 #7 #8 #9 #10
Diametro nominal de la barra pulg. 0.375 | 0.500 | 0.625 | 0.750 | 0.875 | 1.000 1.128 1.270
de refuerzo db ASTM AB15/A706 mm) | ©5) | a27) | 15.9) | 19.1) | 22.2) | (25.4) | (28.7) | (32.3)
i . pulg.? 0.11 0.20 0.31 0.44 0.60 0.79 1.00 1.27
Area nominal de la barra Ab ASTM A5615/A706 (mm?) (71.3) | (129) (199) (284) | (387.9) | (510) (645) (819)
Longitud de desarrollo para ACI 318-19 25.4.2.4 pulg. 12.0 14.4 18.0 21.6 31.5 36.0 40.6 45.7
fy= 60 ksi y fo= 2,500 psi o ACI 318-1425.4.2.3
(concreto de densidad normal) ACI 318-11 1é 23 (mm) (304.8) | (365.8) | (457.2) | (548.6) | (800.1) | (914.4) |(1031.4)((1161.3)
3,4 - L.
Longitud de desarrollo para ACI 318-19 25.4.2.4 pulg. 12.0 12.0 14.2 171 249 28.5 32.1 36.1
fy= 680 ksiy fo= 4,500 psi la ACI 318-14 25.4.2.3
(concreto de densidad normal) ACI 318-11 1593 (mm) | (304.8) | (304.8) | (361.4) | (433.7) | (632.5) | (722.9) | (815.4) | (918.1)
4 - 2.

Para Sl: 1 pulg. =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Longitudes de desarrollo validas para cargas estaticas, de viento y de terremoto (SDC Ay B).

2 Las longitudes de desarrollo en las SDC C a la F deben cumplir con ACI 318 (-19 o -14) Capitulo 18 o ACI 318-11 Capitulo 21, segun aplique, y la Seccion 4.2.4
de este reporte.

3 Para todo tipo de concreto de densidad liviana, incrementar la longitud de desarrollo un 33% a menos que se cumplan las disposiciones de ACI 318-19 25.4.2.5
o0 ACI 318-14 25.4.2.4 para permitir A > 0.75. Para concreto de arena de densidad liviana, incrementar la longitud de desarrollo un 18& a menos que se cumplan

las disposiciones de ACI 318-19 25.4.2.5 o ACI 318-14 25.4.2.4 para permitir A > 0.85.
4 (%)25 wi=1.0, Ye=1.0, Ys=0.8 para do < #6,1.0 para dy > #6
b
5Los calculos se pueden realizar para otros grados del acero segun el Capitulo 25 de ACI 318 (-19 0 -14) o el Capitulo 12 de ACI 318-11.
8La longitud de desarrollo minima no debe ser inferior a 12 pulgadas (305 mm) segin ACI 318 (-19 o -14) Seccion 25.4.2.1.

TABLA 32—LONGITUD DE DESARROLLO PARA BARRAS DE REFUERZO METRICAS EU EN AGUJEROS PERFORADOS

CON TALADRO CON PERCUSION Y BROCA DE CARBURO O BROCA HUECA DE CARBURO HILTI O PERFORADOS CON

BROCA CORONA DE DIAMANTE O CON BROCA CORONA DE DIAMANTE Y DESBASTADOS CON LA HERRAMIENTA DE
DESBASTE HILTI"%%6

" Seccién de . Tamaiio de la Barra
INFORMACION DE A Y Uni-
DISENO Simbolo Criterios _de la dades - - n - ; -
Norma Citada 5
Diametro nominal de la . mm 10 12 16 20 25 32
barra de refuerzo do BS4449: 2005 (ug) | (0394 | (0472 | (0630) | (0.787) | (0.984) | (1.260)
< . . mm? 78.5 113.1 201.1 314.2 490.9 804.2
Area nominal de la barra Ab BS 4449: 2005 (pulg?) (0.12) (0.18) (0.31) (0.49) (0.76) (1.25)
Longitud de desarrollo ACI 318-19 mm 348 417 556 871 1087 1392
para 25.4.2.47
fy=725ksiy fe=2,500 Ja ACI 3181425423 | (pulg) | (13.7) (16.4) (21.9) (34.3) (42.8) (54.8)
psi (concreto de ACI 318-11 12.2.3
densidad normal) 34 -
Longitud de desarrollo ACI 318-19 mm 305 330 439 688 859 1100
para
_ ara 25.4.2.47
fy=725ksiy fe= 4,500 b ACI 3181425423 | (pulg) | (12.0) (13.0) (17.3) 27.1) (33.8) (43.3)
psi (concreto de ACI 318-11 12.2.3
densidad normal) 34 -

Para SI: 1 pulg. =25.4 mm, 1 Ibf =4.448 N, 1 psi = 0.006897 MPa.
Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi
"Longitudes de desarrollo validas para cargas estaticas, de viento y de terremoto (SDC Ay B).
2 Las longitudes de desarrollo en las SDC C a la F deben cumplir con ACI 318 (-19 o -14) Capitulo 18 o ACI 318-11 Capitulo 21, segun aplique, y la Seccion 4.2.4
de este reporte.
3 Para todo tipo de concreto de densidad liviana, incrementar la longitud de desarrollo un 33% a menos que se cumplan las disposiciones de ACI 318-19 25.4.2.5 0
ACI| 318-14 25.4.2.4 para permitir A > 0.75. Para concreto de arena de densidad liviana, incrementar la longitud de desarrollo un 18% a menos que se cumplan las
disposiciones de ACI 318-19 25.4.2.5 o ACI 318-14 25.4.2.4 para permitir A > 0.85.
4 (%K")Zﬁ, wi=1.0, Ye=1.0, Ys=0.8 para d» < 20 mm,1.0 para dp > 20 mm
b

5Los calculos se pueden realizar para otros grados del acero segun el Capitulo 25 de ACI 318 (-19 0 -14) o el Capitulo 12 de ACI 318-11.

8La longitud de desarrollo minima no debe ser inferior a 12 pulgadas (305 mm) segin ACI 318 (-19 o -14) Seccion 25.4.2.1.
7 s debe incrementarse un 9.5% para tener en cuenta yq en ACI 318-19 25.4.2.4. yq se ha interpolado de la Tabla 25.4.2.5 de ACI 318-19 para fy = 72.5 ksi.
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TABLA 33—LONGITUD DE DESARROLLO PARA BARRAS DE REFUERZO CANADIENSES EN AGUJEROS PERFORADOS
CON TALADRO CON PERCUSION Y BROCA DE CARBURO O BROCA HUECA DE CARBURO HILTI O PERFORADOS
CON BROCA CORONA DE DIAMANTE O CON BROCA CORONA DE DIAMANTE Y DESBASTADOS CON LA
HERRAMIENTA DE DESBASTE HILTI"2456

: Tamano de la Barra
INFORMAQION DE Simbolo Seccion de Criterios de la Uni-
DISENO Norma Citada dades 10M 15M 20M 25M 30M
. ) mm 11.3 16.0 19.5 25.2 29.9
D.at;r;frt;odr;orn;flzglr;: la db CAN/CSA-G30.18 Gr.400
(pulg.) (0.445) (0.630) (0.768) (0.992) (1.177)
) mm? 100.3 201.1 298.6 498.8 702.2
Area nominal de la barra Ap CAN/CSA-G30.18 Gr.400
(pulg.2) (0.16) (0.31) (0.46) (0.77) (1.09)
; Mm 315 445 678 876 1,041
O e s o ACI 318-1925.4.2.4
y(concretgdtce dery'nsidaz la ACI 318-14 25.4.2.3
¥ ACI 318-1112.2.3
normal) (pulg.) (12.4) (17.5) (26.7) (34.5) (41.0)
; Mm 305 353 536 693 823
ey Fr 4 300 ACI 318-1925.4.2.4
y(concreto d(ce dery'nsidad la ACI 318-14 25.4.2.3
¥ ACI 318-1112.2.3
normal) (pulg). (12.0) (13.9) (21.1) (27.3) (32.4)

Para SI: 1 pulg. =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
Para unidades libra-pulgada: 1 mm = 0.03937 pulgadas, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Longitudes de desarrollo validas para cargas estaticas, de viento y de terremoto (SDC Ay B).

2 Las longitudes de desarrollo en las SDC C a la F deben cumplir con ACI 318 (-19 o -14) Capitulo 18 o ACI 318-11 Capitulo 21, segun aplique, y la Seccion 4.2.4
de este reporte.

3 Para todo tipo de concreto de densidad liviana, incrementar la longitud de desarrollo un 33% a menos que se cumplan las disposiciones de ACI 318-19 25.4.2.5 o
ACI 318-14 25.4.2.4 para permitir A > 0.75. Para concreto de arena de densidad liviana, incrementar la longitud de desarrollo un 18& a menos que se cumplan las
disposiciones de ACI 318-19 25.4.2.5 o ACI 318-14 25.4.2.4 para permitir A > 0.85.

4 (%)25 w=1.0, Ye=1.0, ys=0.8 para dy < 20M,1.0 para d» > 20M
5Los célculos se pueden realizar para otros grados del acero segtn el ACI 318 (-19 or -14) Chapter 25 or el Capitulo 12 de ACI 318-11.
% La longitud de desarrollo minima no debe ser inferior a 12 pulgadas (305 mm) segin ACI 318 (-19 o -14) Seccién 25.4.2.1
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FIGURA 6A FIGURA 6B

FIGURA 6 — TENSION DE ADHERENCIA VS TEMPERATURA DE APLICACIONES DE BARRAS DE REFUERZO POST-INSTALADAS
SUJETAS A TEMPERATURA ELEVADA/FUEGO.
FIGURA 6A PARA CARGAS A CORTO PLAZO INCLUYENDO LAS SISMICAS; FIGURA 6B PARA CARGAS
SOSTENIDAS INCLUYENDO LAS SISMICAS
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FIGURA 8A—INSTRUCCIONES DE INSTALACION IMPRESAS DEL FABRICANTE (MPII)
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DIVISION: 03 00 00— REPORT HOLDER: EVALUATION SUBJECT:
CONCRETE HILTI, INC. HILTI HIT-RE 500 V3
Section: 03 16 00— ADHESIVE ANCHORS
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CRACKED AND
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Post-installed Concrete CONCRETE
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1.0 EVALUATION SCOPE
Compliance with the following codes:
m 2021, 2018, 2015, and 2012 International Building Code® (IBC)
m 2021, 2018, 2015, and 2012 International Residential Code® (IRC)
Property evaluated:
m Structural

2.0USES

The Hilti HIT-RE 500 V3 Adhesive Anchoring System and Post-Installed Reinforcing Bar System are used to
resist static, wind and earthquake (Seismic Design Categories A through F) tension and shear loads in cracked
and uncracked normal-weight and lightweight concrete having a specified compressive strength, fe, of 2,500
psi to 8,500 psi (17.2 MPa to 58.6 MPa).

The anchor system complies with anchors as described in Section 1901.3 of the 2021, 2018 and 2015 IBC,
and Section 1909 of the 2012 IBC and is an alternative to cast-in-place anchors described in Section 1908 of
the 2012 IBC. The anchor systems may also be used where an engineered design is submitted in accordance
with Section R301.1.3 of the IRC.

The post-installed reinforcing bar system is an alternative to cast-in-place reinforcing bars governed by ACI
318 and IBC Chapter 19.

3.0DESCRIPTION

3.1 General:

The Hilti HIT-RE 500 V3 Adhesive Anchoring System and Post-Installed Reinforcing Bar System are
comprised of the following components:

o Hilti HIT-RE 500 V3 adhesive packaged in foil packs
¢ Adhesive mixing and dispensing equipment

o Equipment for hole cleaning and adhesive injection

IKTERNATIONAL
CODE COUNIE
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The Hilti HIT-RE 500 V3 Adhesive Anchoring System may be used with continuously threaded rod, Hilti HIS-
(R)N internally threaded inserts or deformed steel reinforcing bars as depicted in Figure 4. The Hilti HIT-RE
500 V3 Post-Installed Reinforcing Bar System may only be used with deformed steel reinforcing bars as
depicted in Figures 2 and 3. The primary components of the Hilti Adhesive Anchoring and Post-Installed
Reinforcing Bar Systems, including the Hilti HIT-RE 500 V3 Adhesive, HIT-RE-M static mixing nozzle and steel
anchoring elements, are shown in Figure 7 of this report.

The manufacturer’s printed Installation instructions (MPII), as included with each adhesive unit package, are
consolidated as Figure 8A and 8B.

3.2 Materials:

3.2.1 Hilti HIT-RE 500 V3 Adhesive: Hilti HIT-RE 500 V3 Adhesive is an injectable, two-component epoxy
adhesive. The two components are separated by means of a dual-cylinder foil pack attached to a manifold.
The two components combine and react when dispensed through a static mixing nozzle attached to the
manifold. Hilti HIT-RE 500 V3 is available in 11.1-ounce (330 ml), 16.9-ounce (500 ml), and 47.3-ounce (1400
ml) foil packs. The manifold attached to each foil pack is stamped with the adhesive expiration date. The shelf
life, as indicated by the expiration date, applies to an unopened foil pack stored in a dry, dark environment and
in accordance with Figure 8A.

3.2.2 Hole Cleaning Equipment:

3.2.2.1 Standard Equipment: Standard hole cleaning equipment, comprised of steel wire brushes and air
nozzles, is described in Figure 8A of this report.

3.2.2.2 Hilti Safe-Set™ System: For the elements described in Sections 3.2.5.1 through 3.2.5.3 and Section
3.2.6, the Hilti TE-CD or TE-YD hollow carbide drill bit with a carbide drilling head conforming to ANSI B212.15
must be used. When used in conjunction with a Hilti vacuum with a minimum value for the maximum volumetric
flow rate of 129 CFM (61 I/s), the Hilti TE-CD or TE-YD drill bit will remove the drilling dust, automatically
cleaning the hole. Available sizes for Hilti TE-CD or TE-YD drill bit are shown in Figure 8A.

3.2.3 Hole Preparation Equipment:

3.2.3.1 Hilti Safe-Set™ System: TE-YRT Roughening Tool: For the elements described in Sections 3.2.5.1
through 3.2.5.3 and Tables 9, 12, 17, 20, and 29, the Hilti TE-YRT roughening tool with a carbide roughening
head is used for hole preparation in conjunction with holes core drilled with a diamond core bit as illustrated in
Figure 5.

3.2.4 Dispensers: Hilti HIT-RE 500 V3 must be dispensed with manual, electric, or pneumatic dispensers
provided by Hilti.

3.2.5 Anchor Elements:

3.2.5.1 Threaded Steel Rods: Threaded steel rods must be clean, continuously threaded rods (all-thread) in
diameters as described in Tables 6 and 14 and Figure 4 of this report. Steel design information for common
grades of threaded rods is provided in Table 2. Carbon steel threaded rods must be furnished with a
0.0002-inch-thick (0.005 mm) zinc electroplated coating complying with ASTM B633 SC 1 or must be
hot-dipped galvanized complying with ASTM A153, Class C or D. Stainless steel threaded rods must comply
with ASTM F593 or ISO 3506 A4. Threaded steel rods must be straight and free of indentations or other defects
along their length. The ends may be stamped with identifying marks and the embedded end may be blunt cut
or cut on the bias to a chisel point.

3.2.5.2 Steel Reinforcing Bars for use in Post-Installed Anchor Applications: Steel reinforcing bars are
deformed bars as described in Table 3 of this report. Tables 6, 14, and 22 and Figure 4 summarize reinforcing
bar size ranges. The embedded portions of reinforcing bars must be straight, and free of mill scale, rust, mud,
oil, and other coatings (other than zinc) that may impair the bond with the adhesive. Reinforcing bars must not
be bent after installation, except as set forth in ACI 318-19 Section 26.6.3.2(b), ACI 318-14 Section 26.6.3.1(b)
or ACI 318-11 Section 7.3.2, as applicable, with the additional condition that the bars must be bent cold, and
heating of reinforcing bars to facilitate field bending is not permitted.

3.2.5.3 Hilti HIS-N and HIS-RN Inserts: Hilti HIS-N and HIS-RN inserts have a profile on the external surface
and are internally threaded. Mechanical properties for Hilti HIS-N and HIS-RN inserts are provided in Table 4.
The inserts are available in diameters and lengths as shown in Table 26 and Figure 4. Hilti HIS-N inserts are
produced from carbon steel and furnished with a 0.0002-inch-thick (0.005 mm) zinc electroplated coating
complying with ASTM B633 SC 1. The stainless steel Hilti HIS-RN inserts are fabricated from X5CrNiMo17122
K700 steel conforming to DIN 17440. Specifications for common bolt types that may be used in conjunction
with Hilti HIS-N and HIS-RN inserts are provided in Table 5. Bolt grade and material type (carbon, stainless)
must be matched to the insert. Strength reduction factors, ¢, corresponding to brittle steel elements must be
used for Hilti HIS-N and HIS-RN inserts.
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3.2.5.4 Ductility: In accordance with ACI 318 (-19 and -14) 2.3 or ACI 318-11 D.1, as applicable, in order for
a steel element to be considered ductile, the tested elongation must be at least 14 percent and reduction of
area must be at least 30 percent. Steel elements with a tested elongation of less than 14 percent or a reduction
of area of less than 30 percent, or both, are considered brittle. Values for various steel materials are provided
in Tables 2, 3, 4, and 5 of this report. Where values are nonconforming or unstated, the steel must be
considered brittle.

3.2.6 Steel Reinforcing Bars for Use in Post-Installed Reinforcing Bar Connections: Steel reinforcing
bars used in post-installed reinforcing bar connections are deformed bars (rebar) as depicted in Figures 2 and
3. Tables 31, 32, 33, and Figure 4 summarize reinforcing bar size ranges. The embedded portions of
reinforcing bars must be straight, and free of mill scale, rust, mud, oil, and other coatings that may impair the
bond with the adhesive. Reinforcing bars must not be bent after installation, except as set forth in Section
26.6.3.2(b) of ACI 318-19, ACI 318-14 26.6.3.1(b) or ACI 318-11 7.3.2, as applicable, with the additional
condition that the bars must be bent cold, and heating of reinforcing bars to facilitate field bending is not
permitted.

3.3 Concrete:

Normal-weight or lightweight concrete must comply with Sections 1903 and 1905 of the IBC, as applicable.
The specified compressive strength of the concrete must be from 2,500 psi to 8,500 psi (17.2 MPa to
58.6 MPa).

4.0 DESIGN AND INSTALLATION

4.1 Strength Design of Post-Installed Anchors:

Refer to Table 1 for the design parameters for specific installed elements, and refer to Figure 5 and Section
4.1.4 for a flowchart to determine the applicable design bond strength or pullout strength.

41.1 General: The design strength of anchors under the 2021 IBC, as well as the 2021 IRC, must be
determined in accordance with ACI 318-19 and this report. The design strength of anchors complying with the
2018 and 2015 IBC, as well as Section R301.1.3 of the 2018 and 2015 IRC must be determined in accordance
with ACI 318-14 Chapter 17 and this report.

The design strength of anchors under the 2012 IBC, as well as the 2012 IRC must be determined in
accordance with ACI 318-11 and this report.

Design parameters are based on ACI 318-19 for use with the 2021 IBC, ACI 318-14 for use with the 2018
and 2015 IBC, and ACI 318-11 for use with the 2012 IBC unless noted otherwise in Sections 4.1.1 through
4.1.11 of this report.

The strength design of anchors must comply with ACI 318-19 17.5.1.2, ACI 318-14 17.3.1 or ACI 318-11
D.4.1 as applicable, except as required in ACI 318-19 17.10, ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as
applicable.

Design parameters are provided in Table 6A through Table 30. Strength reduction factors, ¢, as given in ACI
318-19 17.5.3, ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, must be used for load combinations
calculated in accordance with Section 1605.1 of the 2021 IBC, Section 1605.2 of the 2018, 2015, and 2012
IBC or ACI 318 (-19 and -14) 5.3 or ACI 318-11 9.2, as applicable. Strength reduction factors, /7, as given in
ACI 318-11 D.4.4 must be used for load combinations calculated in accordance with ACI 318-11 Appendix C.

4.1.2 Static Steel Strength in Tension: The nominal static steel strength of a single anchor in tension, Nsa,
in accordance with ACI 318-19 17.6.1.2, ACI 318-14 17.4.1.2 or ACI 318-11 Section D.5.1.2, as applicable,
and the associated strength reduction factors, /7, in accordance with ACI 318-19 17.5.3, ACI 318-14 17.3.3 or
ACI 318-11 Section D.4.3, as applicable, are provided in the tables outlined in Table 1 for the anchor element
types included in this report.

41.3 Static Concrete Breakout Strength in Tension: The nominal concrete breakout strength of a single
anchor or group of anchors in tension, N or Nebg, must be calculated in accordance with ACI 318-19 17.6.2,
ACI 318-14 17.4.2 or ACI 318-11 D.5.2, as applicable, with the following addition:

The basic concrete breakout strength of a single anchor in tension, N», must be calculated in accordance with
ACI 318-19 17.6.2.2, ACI 318-14 17.4.2.2 or ACI 318-11 D.5.2.2, as applicable using the values of k¢, and
Ke,uncr, as described in this report. Where analysis indicates no cracking in accordance with ACI 318-19 17.6.2.5,
ACI 318-14 17.4.2.6 or ACI 318-11 D.5.2.6, as applicable, N, must be calculated using kc,uncr and Wen = 1.0.
See Table 1. For anchors in lightweight concrete, see ACI 318-19 17.2.4, ACI 318-14 17.2.6 or ACI 318-11
D.3.6, as applicable. The value of fc used for calculation must be limited to 8,000 psi (55 MPa) in accordance
with ACI 318-19 17.3.1, ACI 318-14 17.2.7 or ACI 318-11 D.3.7, as applicable. Additional information for the
determination of nominal bond strength in tension is given in Section 4.1.4 of this report.
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4.1.4 Static Bond Strength in Tension: The nominal static bond strength of a single adhesive anchor or
group of adhesive anchors in tension, Na or Nag, must be calculated in accordance with ACI 318-19 17.6.5,
ACI 318-14 17.4.5 or ACI 318-11 D.5.5, as applicable. Bond strength values are a function of the concrete
compressive strength, whether the concrete is cracked or uncracked, the concrete temperature range, the
drilling method, and the installation conditions (dry or water-saturated, etc.). The resulting characteristic bond
strength shall be multiplied by the associated strength reduction factor ¢n» as follows:

DRILLING CONCRETE IZ§$XII_?.SAI$II(_)$\I BOND ASSOCIATED STRENGTH
METHOD TYPE CONDITIONS STRENGTH REDUCTION FACTOR
Dry [kuncr OF [k,cr [d
Hammer-dril Cracked and Water-saturated [Tk,uncrOF [kcr [ws
Uncracked Water-filled hole [Jk,uncrOF [k,cr Lwt
Underwater application Luncrof Ler Luw
Core Drilled with Dry [ Jk,uncr OF [ Jk,cr d
Roughenlng Tool Cracked and
or Hilti TE-CD or Uncracked Wat turated 7 ) A
TE-YD Hollow ater-saturate L ik,uncr OF Lik,cr Liws
Drill Bit
. Dry [k uncr [ d
Core Drilled Uncracked Water-saturated k,uncr ws

Figure 5 of this report presents a bond strength design selection flowchart. Strength reduction factors for
determination of the bond strength are outlined in Table 1 of this report. Adjustments to the bond strength may
also be made for increased concrete compressive strength as noted in the footnotes to the bond strength
tables.

4.1.5 Static Steel Strength in Shear: The nominal static strength of a single anchor in shear as governed
by the steel, Vsa, in accordance with ACI 318-19 17.7.1.2, ACI 318-14 17.5.1.2 or ACI 318-11 D.6.1.2, as
applicable, and strength reduction factors, /7, in accordance with ACI 318-19 17.5.3, ACI 318-14 17.3.3 or ACI
318-11 D.4.3, as applicable, are given in the tables outlined in Table 1 for the anchor element types included
in this report.

4.1.6 Static Concrete Breakout Strength in Shear: The nominal static concrete breakout strength of a
single anchor or group of anchors in shear, Ve or Vg, must be calculated in accordance with ACI 318-19
17.7.2, ACI 318-14 17.5.2 or ACI 318-11 D.6.2, as applicable, based on information given in the tables outlined
in Table 1. The basic concrete breakout strength of a single anchor in shear, Vb, must be calculated in
accordance with ACI 318-19 17.7.2.2, ACI 318-14 17.5.2.2 or ACI 318-11 D.6.2.2, as applicable, using the
values of d given in the tables as outlined in Table 1 for the corresponding anchor steel in lieu of da (2021,
2018, 2015, and 2012 IBC). In addition, her must be substituted for Ze. In no case must Ze exceed 8d. The value
of fe must be limited to a maximum of 8,000 psi (55 MPa) in accordance with ACI 318-19 17.3.1, ACI 318-14
17.2.7 or ACI 318-11 D.3.7, as applicable.

4.1.7 Static Concrete Pryout Strength in Shear: The nominal static pryout strength of a single anchor or
group of anchors in shear, V¢ or Vepg, must be calculated in accordance with ACI 318-19 17.7.3, ACI 318-14
17.5.3 or ACI 318-11 D.6.3, as applicable.

4.1.8 Interaction of Tensile and Shear Forces: For designs that include combined tension and shear, the
interaction of tension and shear loads must be calculated in accordance with ACI 318-19 17.8, ACI 318-14
17.6 or ACI 318-11 D.7, as applicable.
4.1.9 Minimum Member Thickness, hmin, Anchor Spacing, smin and Edge Distance, cmin: In lieu of ACI
318-1917.9.2, ACI 318-14 17.7.1 and 17.7.3 or ACI 318-11 D.8.1 and D.8.3, as applicable, values of smin and
cmin described in this report must be observed for anchor design and installation. Likewise, in lieu of ACI 318-
19 17.9.4, ACI 318-14 17.7.5 or ACI 318-11 D.8.5, as applicable, the minimum member thicknesses, Amin,
described in this report must be observed for anchor design and installation. For adhesive anchors that will
remain untorqued, ACI 318-19 17.9.3, ACI 318-14 17.7.4 or ACI 318-11 D.8.4, as applicable, applies.

For edge distances cai and anchor spacing sa, the maximum torque Tmax shall comply with the following
requirements:

REDUCED MAXIMUM INSTALLATION TORQUE Tmax,red FOR EDGE DISTANCES cai < (5 x da)

. MINIMUM ANCHOR MAXIMUM TORQUE,
EDGE DISTANCE, cai SPACING, sai Tmax,red
5X da<sai<16in. 0.3 X Tmax

1.75in. (45 mm) < cai <5 x da -
Sai 2 16 in. (406 mm) 0.5 X Tmax




ESR-3814 Page 5 of 49

m Most Widely Accepted and Trusted |

4.1.10 Critical Edge Distance cac: In lieu of ACI 318-19 17.9.5, ACI 318-14 17.7.6 or ACI 318-11 D.8.6, as
applicable, cac must be determined as follows:

Cac=hes (%)04 [3. 1-0.7%{] Eq. (4-1)

where [hif] need not be taken as larger than 2.4: and
wuncr IS the characteristic bond strength in uncracked concrete stated in the tables of this report, whereby
TkuncrNeed not be taken as greater than:

_kuncr\/ hert;

Tuncr= d
a

4.1.11 Design Strength in Seismic Design Categories C, D, E and F: In structures assigned to Seismic
Design Category C, D, E or F under the IBC or IRC, the design must be performed according to ACI 318-19
17.10, ACI 318-14 17.2.3 or ACI 318-11 Section D.3.3, as applicable. Modifications to ACI 318-19 17.10 and
ACI 318-14 17.2.3 shall be applied under Section 1905.1.8 of the 2021, 2018 and 2015 IBC. For the 2012 IBC,
Section 1905.1.9 shall be omitted.

The nominal steel shear strength, Vsa, must be adjusted by avseis as given in the tables summarized in
Table 1 for the anchor element types included in this report. For tension, the nominal pullout strength Np,cr or

Modify ACI 318-11 Sections D.3.3.4.2, D.3.3.4.3(d) and D.3.3.5.2 to read as follows:

ACI 318-11 D.3.3.4.2 - Where the tensile component of the strength-level earthquake force applied to
anchors exceeds 20 percent of the total factored anchor tensile force associated with the same load
combination, anchors and their attachments shall be designed in accordance with ACl 318-11 D.3.3.4.3. The
anchor design tensile strength shall be determined in accordance with ACI 318-11 D.3.3.4.4

Exception:

1. Anchors designed to resist wall out-of-plane forces with design strengths equal to or greater than the force
determined in accordance with ASCE 7 Equation 12.11-1 or 12.14-10 shall be deemed to satisfy ACl 318-11
D.3.3.4.3(d).

ACI 318-11 D.3.3.4.3(d) — The anchor or group of anchors shall be designed for the maximum tension
obtained from design load combinations that include E, with E increased by Qo. The anchor design tensile
strength shall be calculated from ACI 318-11 D.3.3.4.4.

ACI 318-11 D.3.3.5.2— Where the shear component of the strength-level earthquake force applied to anchors
exceeds 20 percent of the total factored anchor shear force associated with the same load combination,
anchors and their attachments shall be designed in accordance with ACI 318-11 D.3.3.5.3. The anchor design
shear strength for resisting earthquake forces shall be determined in accordance with ACI 318-11 D.6.

Exceptions:

1. For the calculation of the in-plane shear strength of anchor bolts attaching wood sill plates of bearing or
non-bearing walls of light-frame wood structures to foundations or foundation stem walls, the in-plane shear
strength in accordance with ACI 318-11 D.6.2 and D.6.3 need not be computed and ACI 318-11 D.3.3.5.3
need not apply provided all of the following are satisfied:

1.1. The allowable in-plane shear strength of the anchor is determined in accordance with AF&PA NDS Table
11E for lateral design values parallel to grain.

1.2. The maximum anchor nominal diameter is %/s inch (16 mm).
1.3. Anchor bolts are embedded into concrete a minimum of 7 inches (178 mm).

1.4. Anchor bolts are located a minimum of 1/4 inches (45 mm) from the edge of the concrete parallel to the
length of the wood sill plate.

1.5. Anchor bolts are located a minimum of 15 anchor diameters from the edge of the concrete perpendicular
to the length of the wood sill plate.

1.6. The sill plate is 2-inch or 3-inch nominal thickness.

2. For the calculation of the in-plane shear strength of anchor bolts attaching cold-formed steel track of
bearing or non-bearing walls of light-frame construction to foundations or foundation stem walls, the
in-plane shear strength in accordance with ACI 318-11 D.6.2 and D.6.3, need not be computed and AC/
318-11 D.3.3.5.3 need not apply provided all of the following are satisfied:
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2.1. The maximum anchor nominal diameter is °/s inch (16 mm).

2.2. Anchors are embedded into concrete a minimum of 7 inches (178 mm).

2.3. Anchors are located a minimum of 1%/4 inches (45 mm) from the edge of the concrete parallel to the
length of the track.

2.4. Anchors are located a minimum of 15 anchor diameters from the edge of the concrete perpendicular to
the length of the track.
2.5. The track is 33 to 68 mil designation thickness.
Allowable in-plane shear strength of exempt anchors, parallel to the edge of concrete shall be permitted to
be determined in accordance with AISI S100 Section E3.3.1.

3. In light-frame construction, bearing or nonbearing walls, shear strength of concrete anchors less than or
equal to 1 inch [256 mm] in diameter attaching a sill plate or track to foundation or foundation stem wall need
not satisfy ACI 318-11 D.3.3.5.3(a) through (c) when the design strength of the anchors is determined in
accordance with ACI318-11 D.6.2.1(c).

4.2 Strength Design of Post-Installed Reinforcing Bars:

4.21 General: The design of straight post-installed deformed reinforcing bars must be determined in
accordance with ACI 318 rules for cast-in place reinforcing bar development and splices and this report.
Examples of typical applications for the use of post-installed reinforcing bars are illustrated in Figures 2 and 3
of this report.

4.2.2 Determination of bar development length /4: VValues of /s must be determined in accordance with the
ACI 318 development and splice length requirements for straight cast-in place reinforcing bars.

Exceptions:

1. For uncoated and zinc-coated (galvanized) post-installed reinforcing bars, the factor ¥e shall be taken as

1.0. For all other cases, the requirements in ACI 318-19 25.4.2.5, ACI 318-14 25.4.2.4 or ACI 318-11 12.2.4
(b) shall apply.

2. When using alternate methods to calculate the development length (e.g., anchor theory), the applicable
factors for post-installed anchors generally apply.

4.2.3 Minimum Member Thickness, hmin, Minimum Concrete Cover, ccmin, Minimum Concrete Edge
Distance, ¢b,min, Minimum Spacing, sp,min: For post-installed reinforcing bars, there is no limit on the minimum
member thickness. In general, all requirements on concrete

cover and spacing applicable to straight cast-in bars designed in accordance with ACI 318 shall be maintained.

For post-installed reinforcing bars installed at embedment depths, her, larger than 20d (her > 20d), the
minimum concrete cover shall be as follows:

MINIMUM CONCRETE
e s COVER, cc,min
d» < No. 6 (16 mm) 1%16 in. (30mm)
No. 6 < d < No. 10 e in
(16mm < dp < (40mm.)
32mm)

The following requirements apply for minimum concrete edge and spacing for her > 20d:

Required minimum edge distance for post-installed reinforcing bars (measured from the center of the bar):
Cb,min = do/2 + Cc,min

Required minimum center-to-center spacing between post-installed bars:

Sb,min = do + Cc,min

Required minimum center-to-center spacing from existing (parallel) reinforcing:

Sv,min = db/2 (existing reinforcing) + do/2 + Cc,min

All other requirements applicable to straight cast-in place bars designed in accordance with ACI 318 shall be
maintained.

4.2.4 Design Strength in Seismic Design Categories C, D, E and F: In structures assigned to Seismic
Category C, D, E or F under the IBC or IRC, design of straight post-installed reinforcing bars must take into
account the provisions of ACI 318 (-19 or -14) Chapter 18 or ACI 318-11 Chapter 21, as applicable.
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4.2.5 Design in Fire Resistive Construction: For post-installed reinforcing bars, the relationship of bond
stress to temperature under fire conditions for short term loading (including seismic), suitable for use in
determining conformance with fire resistance rating requirements is as follows (see Figures 6A and 6B):

Trire() = 1,137,318 - 67147 (psi)
Tfire(G) = 52293 . 9_1'14 (N/mmZ)

Where @ is the temperature in the concrete at the post-installed reinforcing bar in °F (for psi) or °C (for N/mm?),
as applicable.

For temperatures above Bmax of 581 °F (305 °C), mire@)=0. For load cases including sustained loads, with or
without short term loading, multiply @) by 0.93.

The bond stress, zire®), shall not exceed 1,090 psi (7.5 N/mm?).

Determination of the temperature in the concrete at the location of the post-installed reinforcing bar is
dependent on the geometry of the concrete members under consideration, and its calculation is the
responsibility of the design professional. The design professional shall use the bond strength / temperature
curves in Figure 6 along with a determination of the temperature in the concrete appropriate for the member
geometry under consideration to calculate the reinforcing bar development length /s.

4.3 Installation:

Installation parameters are illustrated in Figures 1 and 4. Installation must be in accordance with ACI 318-19
26.7.2, ACI 318-14 17.8.1 and 17.8.2 or ACI 318-11 D.9.1 and D.9.2, as applicable. Anchor and post-installed
reinforcing bar locations must comply with this report and the plans and specifications approved by the code
official. Installation of the Hilti HIT-RE 500 V3 Adhesive Anchor and Post-Installed Reinforcing Bar Systems
must conform to the manufacturer’s printed installation instructions (MPII) included in each unit package
consolidated as Figures 8A and 8B of this report. The MPII contains additional requirements for combinations
of drill hole depth, diameter, drill bit type, hole preparation, and dispensing tools.

The initial cure time, tcure,ini, as Noted in Figure 8A of this report, is intended for rebar applications only and is
the time where rebar and concrete formwork preparation may continue. Between the initial cure time and the
full cure time, tcure finar, the adhesive has a limited load bearing capacity. Do not apply a torque or load on the
rebar during this time

4.4 Special Inspection:

Periodic special inspection must be performed where required in accordance with Section 1705.1.1 and
Table 1705.3 of the 2021, 2018, 2015 and 2012 IBC, as applicable, and this report. The special inspector must
be on the jobsite initially during anchor or post-installed reinforcing bar installation to verify anchor or post-
installed reinforcing bar type and dimensions, concrete type, concrete compressive strength, adhesive
identification and expiration date, hole dimensions, hole cleaning procedures, spacing, edge distances,
concrete thickness, anchor or post-installed reinforcing bar embedment, tightening torque and adherence to
the manufacturer’s printed installation instructions.

The special inspector must verify the initial installations of each type and size of adhesive anchor or post-
installed reinforcing bar by construction personnel on site. Subsequent installations of the same anchor or
post-installed reinforcing bar type and size by the same construction personnel are permitted to be performed
in the absence of the special inspector. Any change in the anchor or post-installed reinforcing bar product
being installed or the personnel performing the installation requires an initial inspection. For ongoing
installations over an extended period, the special inspector must make regular inspections to confirm correct
handling and installation of the product.

Continuous special inspection of adhesive anchors or post-installed reinforcing bar installed in horizontal or
upwardly inclined orientations to resist sustained tension loads shall be performed in accordance with ACI 318-
19 26.13.3.2(e) and 26.7.1(j), ACI 318-14 17.8.2.4, 26.7.1(h), and 26.13.3.2(c) or ACI 318-11 D.9.2.4, as
applicable.

Under the IBC, additional requirements as set forth in Sections 1705, 1706, and 1707 must be observed,
where applicable.

5.0 CONDITIONS OF USE:

The Hilti HIT-RE 500 V3 Adhesive Anchor System and Post-Installed Reinforcing Bar System described in this
report complies with, or is a suitable alternative to what is specified in, the codes listed in Section 1.0 of this report,
subject to the following conditions:
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5.1 Hilti HIT-RE 500 V3 Adhesive anchors and post-installed reinforcing bars must be installed in accordance
with the manufacturer’s printed installation instructions (MPII) as included in the adhesive packaging and
consolidated as Figures 8A and 8B of this report.

5.2 The anchors and post-installed reinforcing bars must be installed in cracked and uncracked normal-weight
concrete having a specified compressive strength f'c = 2,500 psi to 8,500 psi (17.2 MPa to 58.6 MPa).

5.3 The values of f'c used for calculation purposes must not exceed 8,000 psi (55.1 MPa).

5.4 The concrete shall have attained its minimum design strength prior to installation of the Hilti HIT-RE 500 V3
adhesive anchors or post-installed reinforcing bars.

5.5 Anchors and post-installed reinforcing bars must be installed in concrete base materials in holes drilled
using carbide-tipped drill bits manufactured with the range of maximum and minimum drill-tip dimensions
specified in ANSI B212.15-1994, or diamond core drill bits, as detailed in Figure 8A. Use of the Hilti TE-
YRT Roughening Tool in conjunction with diamond core bits must be as detailed in Figure 8B.

5.6 Loads applied to the anchors must be adjusted in accordance with Section 1605.1 of the 2021 IBC or
Section 1605.2 of the 2018, 2015 and 2012 IBC for strength design and in accordance with Section 1605.1
of the 2021 IBC or Section 1605.3 of the 2018, 2015, and 2012 IBC for allowable stress design.

5.7 Hilti HIT-RE 500 V3 adhesive anchors and post-installed reinforcing bars are recognized for use to resist
short- and long-term loads, including wind and earthquake, subject to the conditions of this report.

5.8 In structures assigned to Seismic Design Category C, D, E or F under the IBC or IRC, anchor strength must
be adjusted in accordance with Section 4.1.11 of this report, and post-installed reinforcing bars must comply
with section 4.2.4 of this report.

5.9 Hilti HIT-RE 500 V3 adhesive anchors and post-installed reinforcing bars are permitted to be installed in
concrete that is cracked or that may be expected to crack during the service life of the anchor, subject to
the conditions of this report.

5.10 Anchor strength design values must be established in accordance with Section 4.1 of this report.

5.11 Post-installed reinforcing bar development and splice length is established in accordance with Section 4.2
of this report.

5.12 Minimum anchor spacing and edge distance as well as minimum member thickness must comply with the
values noted in this report.

5.13 Post-installed reinforcing bar spacing, minimum member thickness, and cover distance must be in
accordance with the provisions of ACI 318 for cast-in place bars and section 4.2.3 of this report.

5.14 Prior to anchor installation, calculations and details demonstrating compliance with this report must be
submitted to the code official. The calculations and details must be prepared by a registered design
professional where required by the statutes of the jurisdiction in which the project is to be constructed.

5.15 Anchors and post-installed reinforcing bars are not permitted to support fire-resistive construction. Where
not otherwise prohibited by the code, Hilti HIT-RE 500 V3 adhesive anchors and post-installed reinforcing
bars are permitted for installation in fire-resistive construction provided that at least one of the following
conditions is fulfilled:

¢ Anchors and post-installed reinforcing bars are used to resist wind or seismic forces only.

e Anchors and post-installed reinforcing bars that support gravity load—bearing structural elements are
within a fire-resistive envelope or a fire-resistive membrane, are protected by approved fire-resistive
materials, or have been evaluated for resistance to fire exposure in accordance with recognized
standards.

¢ Anchors and post-installed reinforcing bars are used to support nonstructural elements.
¢ Post-installed reinforcing bars designed in accordance with Section 4.2.5 of this report.

5.16 Since an ICC-ES acceptance criteria for evaluating data to determine the performance of adhesive anchors
and post-installed reinforcing bars subjected to fatigue or shock loading is unavailable at this time, the use
of these anchors under such conditions is beyond the scope of this report.

5.17 Use of zinc-plated carbon steel threaded rods or steel reinforcing bars is limited to dry, interior locations.

5.18 Use of hot-dipped galvanized carbon steel and stainless steel rods is permitted for exterior exposure or
damp environments.

5.19 Steel anchoring materials in contact with preservative-treated and fire-retardant-treated wood must be of
zinc-coated carbon steel or stainless steel. The minimum coating weights for zinc-coated steel must comply
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with ASTM A153. Periodic special inspection must be provided in accordance with Section 4.4 of this report.
Continuous special inspection for anchors and post-installed reinforcing bars installed in horizontal or
upwardly inclined orientations to resist sustained tension loads must be provided in accordance with Section
4.4 of this report.

5.20 Installation of anchors and post-installed reinforcing bars in horizontal or upwardly inclined orientations to
resist sustained tension loads shall be performed by personnel certified by an applicable certification
program in accordance with ACI 318-19 26.7.2(e), ACI 318-14 17.8.2.2 or 17.8.2.3, or ACI 318-11 D.9.2.2
or D.9.2.3, as applicable.

5.21 Hilti HIT-RE 500 V3 adhesive anchors and post-installed reinforcing bars may be used to resist tension and
shear forces in floor, wall, and overhead installations only if installation is into concrete with a temperature
between 23°F and 104°F (-5°C and 40°C) for threaded rods, rebar, and Hilti HIS-(R)N inserts. Overhead
installations for hole diameters larger than 7/16-inch or 10mm require the use of piston plugs (HIT-SZ, -IP)
during injection to the back of the hole. 7/16-inch or 10mm diameter holes may be injected directly to the
back of the hole with the use of extension tubing on the end of the nozzle. The anchor or post-installed
reinforcing bars must be supported until fully cured (i.e., with Hilti HIT-OHW wedges, or other suitable
means). Where temporary restraint devices are used, their use shall not result in imparement of the anchor
shear resistance. Installations in concrete temperatures below 41°F (5°C) require the adhesive to be
conditioned to a minimum temperature of 41°F (5°C).

5.22 Anchors and post-installed reinforcing bars shall not be used for applications where the concrete
temperature can rise from 40°F or less to 80°F or higher within a 12-hour period. Such applications may
include but are not limited to anchorage of building fagade systems and other applications subject to direct
sun exposure.

5.23 Hilti HIT-RE 500 V3 adhesives are manufactured by Hilti GmbH, Kaufering, Germany, under a quality-
control program with inspections by ICC-ES.

5.24 Hilti HIS-N and HIS-RN inserts are manufactured by Hilti (China) Ltd., Guangdong, China, under a quality-
control program with inspections by ICC-ES.

6.0 EVIDENCE SUBMITTED

Data in accordance with the ICC-ES Acceptance Criteria for Post-installed Adhesive Anchors and Reinforcing
Bars in Concrete Elements (AC308), dated October 2022, which incorporates requirements in ACI 355.4 (-19 and
-11), including but not limited to tests under freeze/thaw conditions (Table 3.2, test series 6), and Table 3.8 for
evaluating post-installed reinforcing bars including test series 15 for effects of fire on bond stress.

7.0IDENTIFICATION

7.1 The ICC-ES mark of conformity, electronic labeling, or the evaluation report number (ICC-ES ESR-3814)
along with the name, registered trademark, or registered logo of the report holder must be included in the
product label.

7.2 In addition, Hilti HIT-RE 500 V3 adhesive is identified by packaging labeled with the manufacturer’'s name
(Hilti Corp.) and address, product name, lot number, expiration date.

7.3 Hilti HIS-N and HIS-RN inserts are identified by packaging labeled with the manufacturer's name (Hilti
Corp.) and address, anchor name and size, and evaluation report number (ESR-3814). Threaded rods,
nuts, washers, bolts, cap screws, and deformed reinforcing bars are standard elements and must conform
to applicable national or international specifications.

7.4 The report holder’s contact information is the following:

HILTI, INC.

7250 DALLAS PARKWAY, SUITE 1000
PLANO, TEXAS 75024

(800) 879-8000

www.hilti.com


http://www.hilti.com/
ICC-ES
AC308
1.2 Scope: Anchors evaluated under this criteria are alternatives to anchors permitted by Section 1901.3 of the IBC. The anchors evaluated in this criteria may also be used where an engineered design is permitted in accordance with Section R301.1.2 of the IRC. Post-installed reinforcing bar systems evaluated under this criteria are alternatives to cast-in-place reinforcing bars as governed by ACI 318.


ESR-3814 Page 10 of 49
m Most Widely Accepted and Trusted
C
[ ——
I BOLT OR
ALL-THREAD Tmax STUD
OR REBAR s

__ HILTI HIS-N/HIS-RN
: INTERNALLY

hsf

HREADEL
INSERT

hs

hef

THREADED ROD/REINFORCING BAR
FIGURE 1—INSTALLATION PARAMETERS FOR POST-INSTALLED ADHESIVE ANCHORS

bt

HIS-N AND HIS-RN INSERTS

cz Cmin
Concrete edge
f fi i 7 ol
INREATTLITELELELERTERERERAN AR %\\ N IC—Cmm
1 04 7 ¥ 17
——————————————————————— AT T T UL LIRS SRR S R TR TR, Al —
/I
SNN AALRRRRRNY D TE SRR ERERY
/ / / /
/ TRTHETETRERREY —>
/I
EETTYHETRRREHRVTRR AR RE TN \ﬂ\\ )
9 4 7 # 7
\ IERRRRRN \\\j\\\\ AN \\ HURERETREY —>
7 : / /
Cast-in-place Development length Post-installed
reinforcing bars reinforcing bars

FIGURE 2—INSTALLATION PARAMETERS FOR POST-INSTALLED REINFORCING BARS



ESR-3814

Page 11 of 49

m Most Widely Accepted and Trusted

—— (E) slab flexural reinforcing

(N} drilled-in
/ dowels
|

- ] " - s |
(_q_’ (N) slab extension 2‘
|r Ld L \' - .
I o o
Roughenad
J(E) wall surface, %-in.
. o amplitude
3 L
_\/\_
(B) (C)
. .-\I.f\
f——— (N} column » AP -
IN) drilled-in
N dowels
[ Roughened (E) wall =
;urfa_ce, Ysin. B 12970 (M) shotcrete wall
amplitude \
I | )
- L
; » Iy e - “\‘ o
(N) drilled-in = | 3
Wals Roughened
surface, %-in,
o "
— — - X 4 amplitude
I _Z‘f/ .\/'\:,,

(E) foundation reinforcing

—

FIGURE 3—(A) TENSION LAP SPLICE WITH EXISTING FLEXURAL REINFORCEMENT; (B) TENSION DEVELOPMENT OF COLUMN
DOWELS; (C) DEVELOPMENT OF SHEAR DOWELS FOR NEW ONLAY SHEAR WALL

DEFORMED REINFORCMENT

EU Rebar

LA |

@ d[mm

do [mm]

12
14
16
18
20

8

10
12
14
16
18
20
22
24
25
26
28
30
32

E988B8EER

112..
120...
128...

-

FIGURE 4—INSTALLATION PARAMETERS

US Rebar
VNP4 YA @ d, hEl
d inch! inch
#3 ) 2%..221%
#4 % 2%..30
#5 3 31%..37"%
7 3%..15
e I s
47 1 3. A7%
114 17%..;3021/2
1%
#8 11 20...60
#9 1% 4,67
#10 114 5..75
#11 13/ 5...821%
CA Rebar
VLTI dy het
d inch mm|
10M Y6 70...678
15M 3 80...960
20M 1 90...1170
25M 174 (32 mm) 101...1512
30M 11 120...1794




ESR-3814

Page 12 of 49

m Most Widely Accepted and Trusted

THREADED ROD

HILTI HIS-N AND HIS-RN THREADED INSERTS

do h, Al d
h
HAS / HIT-Y
@ d, hyy 2 Tovae

@ d [inch] [inch] [inch] [inch] [ft-Ib] G gy het @ d h, T T
% | e | 2%.7% | T 15 20 @dlinch] [inch] [inch] finch] finch] [it-Ib] [Nm]
oo % | 2%.10 | % 30 4
% % | 3%.12% | 1 60 81
% | % [ 8%.15 | 1% 100 136
T o1 8% 17%| 1% 125 169
1 1% | 4,20 | 1 | 150 203
1 | 1% | s5.925 | 1% | 200 271

HIT-V

(T
@d[mm]

3 dy
[mm]

hef
[mm]

[mm]

hs
[mm]

T

iNm]

Mg | 14 | 90 | 9 | 8.20 10
Mo | 18 | 110 | 12 | 10..25 20
M8 10 60...160 9 10 M2 | 22 | 125 | 14 | 12..30 40
M10 12 60..200 12 20 Mie | 28 | 170 | 18 | 16..40 80
M12 14 70..240 14 40 M20 | 32 | 205 | 22 | 20..50 150
M16 18 80...320 18 80
M20 22 90...400 22 150
M24 28 100...480 26 200
M27 30 110...540 30 270
M30 35 120...600 33 300
FIGURE 4—INSTALLATION PARAMETERS (Continued)
TABLE 1—DESIGN TABLE INDEX
Fractional Metric
Design Table
Table Page Table Page
Standard Threaded Rod Steel Strength - Nsa, Vsa 6A 16 14 23
Concrete Breakout - Ncb, Nebg, Voo,
Vcbg, ch, chg Z 18 E 24
Bond Strength - Na, Nag 11-13 21-22 19-21 28-29
Hilti HIS-N and HIS-RN Internally
Threaded Insert Steel Strength - Nsa, Vsa 26 33 26 33
Concrete Breakout - Ncb, Nebg, Vb, 27 34 27 34
4 A Vcbg, ch, chg
PO R R e
Bond Strength - Na, Nag 28-30 35-37 28-30 35-37
Fractional EU Metric Canadian
Design Table
Table Page Table Page Table Page
Steel Reinforcing Bars Steel Strength - Nsa, Vsa 6B 17 14 23 22 30
Concrete Breakout - Ncs, Nebg, Von, 7 18 15 24 23 30
Vcbg, ch, chg
m Bond Strength - Na, Nag 8-10 19-20 16-18 25-27 | 24-25B | 31-32
Determination of development length
for post-installed reinforcing bar 31 37 32 38 33 38
connections
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TABLE 2—SPECIFICATIONS AND PHYSICAL PROPERTIES OF COMMON
CARBON AND STAINLESS STEEL THREADED ROD MATERIALS'

THREADED ROD SPECIFICATION Minimum LT )
specified specified yield Elongation Reduction of
. Vi ! strength 0.2 futa/fya = ’2| Area, min. Specification for nuts®
et 0 J ultimate ercent offset min. percent e
T— strength, futa P £ ’ P
Y
ASTM A193” Grade B7 pei 125,000 105,000 1.19 16 50 ASTM A563 Grade DH
< 2'/2in. (< 64 mm) (MPa) (862) (724)
IASTM F568M? Class 5.8 psi 72,500 58,000 ASTM AS63 Grade DH?
M5 (/4 in.) to M24 (1 in.) 1.25 10 35 DIN 934 (8-A2K)
(equivalent to ISO 898-1) (MPa) (500) (400)
B . psi 58,000 36,000
il |ASTM F1554, Grade 36 1.61 23 40 ASTM A194 or ASTM A563
w (MPa) (400) (248)
2 psi 75,000 55,000
& |ASTM F1554, Grade 557 1.36 21 30 ASTM A194 or ASTM A563
o (MPa) (517) (379)
3 psi 125,000 105,000
IASTM F1554, Grade 1057 1.19 15 45 ASTM A194 or ASTM A563
(MPa) (862) (724)
MPa 500 400
ISO 898-14Class 5.8 1.25 22 - DIN 934 Grade 6
(psi) (72,500) (58,000)
MPa 800 640
ISO 898-14 Class 8.8 1.25 12 52 DIN 934 Grade 8
(psi) (116,000) (92,800)
IASTM F5935 CW1 (316) psi 100,000 65,000 154 20 ASTM F594
1/4-in. to %/s-in. (MPa) (689) (448) '
5 si 85,000 45,000
| ?S,TM F5S1)3 CW2(316) P 1.89 25 - ASTM F594
u'(T)J /a-in. to 17/2-in. (MPa) (586) (310)
prs psi 75,000 30,000
a ’?zs_T?"VA_:f Grade 8(M), Class 2.50 30 50 ASTM F594
= Gin. (MPa) (517) (207)
< 16 Ad- MPa 700 450
e ISO 3506-1° A4-70 1.56 40 - ISO 4032
M8 — M24 (psi) (101,500) (65,250)
ISO 3506-16 A4-50 MPa 500 210 238 40 1SO 4032
M27 — M30 (psi) (72,500) (30,450) '

"Hilti HIT-RE 500 V3 adhesive may be used in conjunction with all grades of continuously threaded carbon or stainless steel rod (all-thread) that comply with the code
reference standards and that have thread characteristics comparable with ANSI B1.1 UNC Coarse Thread Series or ANSI B1.13M M Profile Metric Thread Series. Values
for threaded rod types and associated nuts supplied by Hilti are provided here.

2Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature Service

3Standard Specification for Carbon and Alloy Steel Externally Threaded Metric Fasteners

“Mechanical properties of fasteners made of carbon steel and alloy steel — Part 1: Bolts, screws and studs

SStandard Steel Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs

SMechanical properties of corrosion-resistant stainless steel fasteners — Part 1: Bolts, screws and studs

"Based on 2-in. (50 mm) gauge length except for A 193, which are based on a gauge length of 4d and ISO 898, which is based on 5d.

8Nuts of other grades and styles having specified proof load stresses greater than the specified grade and style are also suitable. Nuts must have specified proof load
stresses equal to or greater than the minimum tensile strength of the specified threaded rod.

*Nuts for fractional rods.
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TABLE 3—SPECIFICATIONS AND PHYSICAL PROPERTIES OF COMMON STEEL REINFORCING BARS

REINFORCING BAR SPECIFICATION Minimum specified ultimate  |Minimum specified yield strength,
SEESALG A i Strenath s
psi 80,000 60,000
ASTM A615" Gr. 60
(MPa) (550) (414)
psi 60,000 40,000
ASTM A615" Gr. 40
(MPa) (414) (276)
psi 80,000 60,000
ASTM A7062 Gr. 60
(MPa) (550) (414)
MPa 550 500
DIN 488° BSt 500 .
(psi) (79,750) (72,500)
MPa 540 400
CAN/CSA-G30.18* Gr. 400 .
(psi) (78,300) (58,000)

Standard Specification for Deformed and Plain Carbon Steel Bars for Concrete Reinforcement
2Standard Specification for Low Alloy Steel Deformed and Plain Bars for Concrete Reinforcement
SReinforcing steel; reinforcing steel bars; dimensions and masses

“Billet-Steel Bars for Concrete Reinforcement

TABLE 4—SPECIFICATIONS AND PHYSICAL PROPERTIES OF FRACTIONAL AND METRIC HIS-N AND HIS-RN INSERTS
HILTI HIS-N AND HIS-RN INSERTS

Minimum specified ultimate strength, f,, Minimum specified yield strength, f,.

A A

Carbon Steel psi 71,050 56,550
DIN EN 10277-3 11SMnPb30+¢ or DIN 1561

9SMnPb28K (MPa) (490) (390)
Stainless Steel psi 101,500 50,750
EN 10088-3 X5CrNiMo 17-12-2 (MPa) (700) (350)

TABLE 5—SPECIFICATIONS AND PHYSICAL PROPERTIES OF COMMON BOLTS, CAP
SCREWS AND STUDS FOR USE WITH HIS-N AND HIS-RN INSERTS'?

BOLT, CAP SCREW OR STUD Minimum Minimum
SPECIFICATION specified kel el Elongation, [Reduction of
= ur:tim ate strength 0.2 futa/fya n?in ’ Area. min Specification for nuts®
- percent offset . i .
esbbaivrrabbirert strength futa f
ya
psi 125,000 105,000
ASTM A193 Grade B7 WPa) (@62) (724 1.119 16 50 ASTM A563 Grade DH
a
psi 120,000 92,000
SAE J429° Grade 5 1.30 14 35 SAE J995
(MPa) (828) (634)
psi 120,000 92,000
ASTM A325¢ 1/, to 1-in. 1.30 14 35 AS63 CH Cs, D|_‘| DH, DH3
(MPa) (828) (634) eavy Hex
ASTM A1935 Grade B8M (AISI psi 110,000 95,000 116 15 45 ASTM F5947
316) for use with HIS-RN (MPa) (759) (655) ' Alloy Group 1, 2 or 3
ASTM A193° Grade BST (AISI psi 125,000 100,000 125 12 35 ASTM F5947
321) for use with HIS-RN (MPa) (862) (690) ' Alloy Group 1,2 or 3

"Minimum Grade 5 bolts, cap screws or studs must be used with carbon steel HIS inserts.

20nly stainless steel bolts, cap screws or studs must be used with HIS-RN inserts.

3Mechanical and Material Requirements for Externally Threaded Fasteners

“Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength

5Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature Service

SNuts must have specified minimum proof load stress equal to or greater than the specified minimum full-size tensile strength of the specified stud.
"Nuts for stainless steel studs must be of the same alloy group as the specified bolt, cap screw, or stud.
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Fractional Threaded Rod Steel Strength

TABLE 6A—STEEL DESIGN INFORMATION FOR FRACTIONAL THREADED ROD

n - ==
DESIGN INFORMATION Symbol | Units - - 51':°“"“a' '°d3‘;':amete' ('“'),,a - —
in. 0.375 0.5 0.625 0.75 0.875 1 1.25
Rod O.D. d (mm) (9.5) (12.7) (15.9) (19.1) (22.2) (25.4) (31.8)
Rod effective cross-sectional area A in.2 0.0775 0.1419 0.2260 0.3345 0.4617 0.6057 0.9691
= (mm?) (50) (92) (146) (216) (298) (391) (625)
N Ib 5,620 10,290 16,385 24,250 33,470 43,910 70,260
- Nominal strength as governed by steel = (kN) (25.0) (45.8) (72.9) (107.9) (148.9) (195.3) (312.5)
%"i, o | strength V. Ib 3,370 6,175 9,830 14,550 20,085 26,345 42,155
© § 5"’ (kN) (15.0) (27.5) (43.7) (64.7) (89.3) (117.2) (187.5)
8 o Reduction for seismic shear av,seis - 1.0
- Strength reduction factor ¢ for tension? [’} - 0.65
Strength reduction factor ¢ for shear? ) - 0.60
- N Ib 9,685 17,735 28,250 41,810 57,710 75,710 121,135
o Nominal strength as governed by steel = (kN) (43.1) (78.9) (125.7) (186.0) (256.7) (336.8) (538.8)
3 strength V. Ib 5,810 10,640 16,950 25,085 34,625 45,425 72,680
< - (kN) (25.9) (47.3) (75.4) (111.6) (154.0) (202.1) (323.3)
E Reduction for seismic shear Qv seis - 1.0
2 Strength reduction factor ¢ for tension® ¢ - 0.75
Strength reduction factor ¢ for shear® ) - 0.65
N Ib - 8,230 13,110 19,400 26,780 35,130 56,210
b Nominal strength as governed by steel = (kN) - (36.6) (58.3) (86.3) (119.1) (156.3) (250.0)
© o | strength v Ib - 4,940 7,865 11,640 16,070 21,080 33,725
LEL ‘2 . (kN) - (22.0) (35.0) (51.8) (71.5) (93.8) (150.0)
=0 Reduction factor, seismic shear Qy,seis - 0.6
2 Strength reduction factor ¢ for tension * ¢ - 0.75
Strength reduction factor ¢ for shear ° ] - 0.65
N Ib - 10,645 16,950 25,090 34,630 45,430 72,685
3 Nominal strength as governed by steel = (kN) - (47.4) (75.4) (111.6) (154.0) (202.1) (323.3)
© » | strength V. Ib - 6,385 10,170 15,055 20,780 27,260 43,610
w ”: = (kN) - (28.4) (45.2) (67.0) (92.4) (121.3) (194.0)
E O] Reduction factor, seismic shear Qlv,seis - 1.0
2 Strength reduction factor ¢ for tension * ] - 0.75
Strength reduction factor ¢ for shear * ) - 0.65
N Ib - 17,740 28,250 41,815 57,715 75,715 121,135
b Nominal strength as governed by steel = (kN) - (78.9) (125.7) (186.0) (256.7) (336.8) (538.8)
21 | strength v Ib - 10,645 16,950 25,090 34,630 45,430 72,680
LEL < . (kN) - (47.4) (75.4) (111.6) (154.0) (202.1) (323.3)
O Reduction factor, seismic shear Q,seis - 1.0
2 Strength reduction factor ¢ for tension * ¢ - 0.75
Strength reduction factor ¢ for shear 3 ¢ - 0.65
= N Ib 7,750 14,190 22,600 28,435 39,245 51,485 -
o Nominal strength as governed by steel = (kN) (34.5) (63.1) (100.5) (126.5) (174.6) (229.0) -
g;' § strength v Ib 4,650 8,515 13,560 17,060 23,545 30,890 -
o e (kN) (20.7) (37.9) (60.3) (75.9) (104.7) (137.4) -
s % Reduction factor, seismic shear Q,seis - 0.80 -
5 Strength reduction factor ¢ for tension 2 ¢ - 0.65 -
< Strength reduction factor ¢ for shear 2 ] - 0.60 -
- N Ib - 55,240
O~ Nominal strength as governed by steel e (kN) (245.7)
@ § § strength Ve Ib - 33,145
ZOcC (kN) (147.4)
= § g Reduction factor, seismic shear Qyseis - - 0.8
1 Strength reduction factor ¢ for tension 2 ) - - 0.75
< Strength reduction factor ¢ for shear 2 ) - - 0.65

For SI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N. For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf

"Values provided for common rod material types are based on specified strengths and calculated in accordance with ACI 318-19 Eq. (17.6.1.2) and Eq. (17.7.1.2b), ACI 318-
14 Eq. (17.4.1.2) and Eq (17.5.1.2b) or ACI 318-11 Eq. (D-2) and Eq. (D-29), as applicable. Nuts and washers must be appropriate for the rod.

2For use with the load combinations of Section 1605.1 of the 2021 IBC or Section 1605.2 of the 2018, 2015, and 2012 IBC, ACI 318 (-19 and -14) 5.3 or ACI 318-11 9.2, as
applicable, as set forth in ACI 318-19 17.5.3 or ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11 Appendix C are used, the
appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4. Values correspond to a brittle steel element.

3For use with the load combinations of Section 1605.1 of the 2021 IBC or Section 1605.2 of the 2018, 2015, and 2012 IBC, ACI 318 (-19 and -14) 5.3 or ACI 318-11 9.2, as
applicable, as set forth in ACI 318-19 17.5.3 or ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11 Appendix C are used, the
appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4. Values correspond to a ductile steel element.
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Fractional Reinforcing Bars Steel Strength

TABLE 6B—STEEL DESIGN INFORMATION FOR FRACTIONAL REINFORCING BARS

Nominal Reinforcing bar size (Rebar)'
DESIGN INFORMATION Symbol Units
#3 #4 #5 #6 #7 #8 #9 #10
in. 3g 2 5/g 34 I 1 1.128 1.270
Nominal bar diameter d
(mm) (9.5) (12.7) (15.9) (19.1) (22.2) (25.4) (28.7) (32.3)
in.2 0.11 0.2 0.31 0.44 0.60 0.79 1.00 1.27
Bar effective cross-sectional area Ase
(mm?) (71) (129) (199) (284) (387) (510) (645) (819)
Nes b 6,600 12,000 18,600 26,400 36,000 47,400 60,000 76,200
Nominal strength as governed by steel (kN) (29.4) (53.4) (82.7) (117.4) | (160.1) | (210.9) | (266.9) | (339.0)
g 2 strength v b 3,960 7,200 11,160 15,840 21,600 28,440 36,000 45,720
é -?;.‘; * (kN) (17.6) (32.0) (49.6) (70.5) (96.1) (126.5) (160.1) (203.4)
@ O |Reduction for seismic shear Q,seis - 0.70
Strength reduction factor ¢ for tension? é - 0.65
Strength reduction factor ¢ for shear? @ - 0.60
N b 8,800 16,000 24,800 35,200 48,000 63,200 80,000 101,600
Nominal strength as governed by steel (kN) (39.1) (71.2) (1103) | (156.6) | (213.5) | (281.1) | (355.9) | (451.9)
g 2 strength v b 5,280 9,600 14,880 21,120 28,800 37,920 48,000 60,960
%: § B (kN) (23.5) (42.7) (66.2) (93.9) (128.1) (168.7) (213.5) (271.2)
2 O [Reduction for seismic shear Qavseis - 0.70
Strength reduction factor ¢ for tension? @ - 0.65
Strength reduction factor ¢ for shear? @ - 0.60
Nes b 8,800 16,000 24,800 35,200 48,000 63,200 80,000 101,600
Nominal strength as governed by steel (kN) (39.1) (71.2) (110.3) (156.6) (213.5) (281.1) (355.9) (452.0)
§ 2 strength v b 5,280 9,600 14,880 21,120 28,800 37,920 48,000 60,960
é -“ot; B (kN) (23.5) (42.7) (66.2) (94.0) (128.1) (168.7) (213.5) (271.2)
2 O [Reduction for seismic shear Qv seis 0.70
Strength reduction factor ¢ for tension® @ 0.75
Strength reduction factor ¢ for shear® @ 0.65

For SI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N. For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf

"Values provided for common rebar types are based on specified strengths and calculated in accordance with ACI 318-19 Eq. (17.6.1.2) and Eq. (17.7.1.2b), ACI 318-14 Eq.
(17.4.1.2) and Eq (17.5.1.2b) or ACI 318-11 Eq. (D-2) and Eq. (D-29). Nuts and washers must be appropriate for the rod.

2For use with the load combinations of Section 1605.1 of the 2021 IBC or Section 1605.2 of the 2018, 2015, and 2012 IBC, ACI 318 (-19 and -14) 5.3 or ACI 318-11 9.2, as
set forth in ACI 318-19 17.5.3 or ACI 318-14 17.3.3 or ACI 318-11 D.4.3. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be
determined in accordance with ACI 318-11 D.4.4. Values correspond to a brittle steel element.

3 For use with the load combinations of Section 1605.1 of the 2021 IBC or Section 1605.2 of the 2018, 2015, and 2012 IBC, ACI 318 (-19 and -14) 5.3 or ACI 318-11 9.2, as
set forth in ACI 318-19 17.5.3 or ACI 318-14 17.3.3 or ACI 318-11 D.4.3. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be
determined in accordance with ACI 318-11 D.4.4. Values correspond to a ductile steel element.
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Fractional Threaded Rod and Concrete Breakout Strength Carbide Bit or
Reinforcing Bars Hilti Hollow Carbide Bit

Diamond Core Bit +
Roughening Tool, or Diamond
Core Bit

TABLE 7—CONCRETE BREAKOUT DESIGN INFORMATION FOR FRACTIONAL THREADED ROD AND REINFORCING BARS
ALL DRILLING METHODS'

Nominal rod diameter (in.) / Reinforcing bar size

DESIGN

Symbol | Units 1
INFORMATION o beor#sl 1, | #a | % | #5 | w | #e | s | #r | 1OT | s |Vhor
#8 #10
Effectiveness factor for K in-Ib 17
cracked concrete oo (sl (7.1)
Effectiveness factor for in-Ib 24
uncracked concrete Keuncr
(Sl) (10)
. in. 23/3 23/4 23/3 31/3 3 31/2 3 31/2 33/3 4 41/2 5
Minimum Embedment het.min
(mm) (60) (70) (60) (79) (76) (89) (76) (89) (85) (102) | (114) | (127)
in. 7' 10 10 12/, 12"/, 15 15 17, 17/, 20 22/, 25

Maximum Embedment hefmax
(mm) | (191) | (254) | (254) | (318) | (318) | (381) | (381) | (445) | (445) | (508) | (572) | (635)

in. 177g 2', 2", 3 3 3%, 3%, 43, 4%/, 5 5%/ 6"/4

Min. anchor spacing® Smin
(mm) | (48) (64) (64) (79) (79) (95) (95) | (111) | (111) | (127) | (143) | (159)

Min. edge distance® Crmin - 5d; or see Section 4.1.9 of this report for design with reduced minimum edge distances

.. . 1
Minimum concrete P in. her + 14 her + 2do™
thickness (mm) (her + 30)
Critical edge distance —
splitting Cac - See Section 4.1.10 of this report.

(for uncracked concrete)

Strength reduction
factor for tension, ) - 0.65
concrete failure modes?

Strength reduction
factor for shear, o - 0.70
concrete failure modes?

For SlI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Additional setting information is described in Figure 8A and 8B, Manufacturers Printed Installation Instructions (MPII).

2The strength reduction factor applies when the load combinations from the IBC or ACI 318 are used and the requirements of ACI 318-19 17.5.3, ACI 318-14 17.3.3 or ACI
318-11 D.4.3, as applicable, are met. If the load combinations of ACI 318-11 Appendix C are used, the appropriate strength reduction factor must be determined in
accordance with ACI 318-11 D.4.4.

SFor installations with 1%/s-inch edge distance, refer to Section 4.1.9 for spacing and maximum torque requirements.

“do = hole diameter.
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Fractional Reinforcing Bars Bond Strength Carbide Bit or
Hilti Hollow Carbide Bit

TABLE 8—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL REINFORCING BARS IN HOLES DRILLED WITH A
HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)'

Nominal reinforcing bar size
DESIGN INFORMATION Symbol | Units
#3 #4 #5 #6 #7 #8 #9 #10
" in. 2%/g 2%/g 3 3 3%s 4 4% 5
Minimum Embedment hetmin
(mm) (60) (60) (76) (76) (85) (102) (114) (127)
, in. 7V 10 12% 15 17% 20 22Y; 25
Maximum Embedment et max
(mm) (191) (254) (318) (381) (445) (508) (572) (635)
3 ¢ |characteristic bond strength in e psi 1,350 1,360 1,390 1,410 1,410 1,420 1,390 1,340
E g E’ cracked concrete (MPa) (9.3) (9.4) (9.6) 9.7) 9.7) (9.8) (9.6) (9.3)
s g ' [Characteristic bond strength in psi 1,770 1,740 1,720 1,690 1,670 1,640 1,620 1,590
5 @~ |uncracked concrete Femer 1 MPa) | (12.2) (12.0) (11.9) (11.7) (11.5) (11.3) (11.2) (11.0)
% g £, [Characteristic bond strength in - psi 930 940 960 970 980 980 960 930
g § g ﬁé} cracked concrete ' (MPa) (6.4) (6.5) (6.6) (6.7) 6.7) (6.8) (6.6) (6.4)
e £ ' [Characteristic bond strength in psi 1,220 1,200 1,190 1,170 1,150 1,130 1,120 1,100
6 [@ 7 |uncracked concrete foer | MPa) | (8.4) (8.3) (8.2) (8.1) (7.9) (7.8) 7.7) (7.6)
g lAnchor Category - - 1 1 1 1 1 1 1 1
o Strength Reduction factor dd, Pws - 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
2 |characteristic bond strength in o psi 1,000 1,010 1,040 1,060 1,070 1,090 1,070 1,050
g é cracked concrete ' (MPa) (6.9) (6.9) (7.2) (7.3) (7.4) (7.5) (7.4) (7.2)
. § § [Characteristic bond strength in o psi 1,300 1,290 1,290 1,280 1,270 1,260 1,240 1,240
S |2  |uncracked concrete ' (MPa) (9.0) (8.9) (8.9) (8.8) 8.7) (8.7) (8.6) (8.6)
é 2 . [Characteristic bond strength in . psi 690 700 720 730 740 750 740 720
:a-_:) ‘g E, cracked concrete ' (MPa) 4.7) (4.8) (5.0) (5.0) (5.1) (5.2) (5.1) (5.0)
g g & [Characteristic bond strength in _ psi 900 890 890 880 870 870 860 860
{2 |uncracked concrete ’ (MPa) (6.2) (6.1) (6.1) (6.1) (6.0) (6.0) (5.9) (5.9)
lJAnchor Category - - 3 3 3 3 3 3 3 3
Strength Reduction factor Pwr - 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
2 [Characteristic bond strength in . psi 860 890 920 940 960 990 970 980
‘g é) cracked concrete ' (MPa) (5.9) (6.1) (6.3) (6.5) (6.6) (6.9) (6.7) (6.8)
% £ § [Characteristic bond strength in o psi 1,140 1,130 1,140 1,140 1,140 1,150 1,130 1,150
% {2 |uncracked concrete ’ (MPa) (7.9) (7.8) (7.9) (7.9) (7.9) (7.9) (7.8) (8.0)
o | 2., [Characteristic bond strength in e psi 590 610 630 650 660 690 670 680
> |& © cracked concrete ' (MPa) 4.1) (4.2) (4.4) (4.5) (4.6) 4.7) (4.6) 4.7)
g é) % [Characteristic bond strength in psi 790 780 790 790 790 790 790 800
3 | 7 Juncracked concrete Ferer | mpa)y | (5.4) (5.4) (5.4) (5.4) (5.4) (5.5) (5.4) (5.5)
lJAnchor Category - - 3 3 3 3 3 3 3 3
Strength Reduction factor duw - 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Reduction for seismic tension ON,seis - 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

'Bond strength values correspond to concrete compressive strength f = 2,500 psi (17.2 MPa). For concrete compressive strength, ¢, between 2,500 psi (17.2 MPa) and
8,000 psi (55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (f / 2,500)%2 for uncracked concrete [For SI: (fc/ 17.2)°%] and (fc /
2,500)°1® for cracked concrete [For Sl: (f. / 17.2)°'%]. See Section 4.1.4 of this report for bond strength determination.

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).

Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly
constant over significant periods of time.
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Fractional Reinforcing Bars Bond Strength Diamond Core Bit +
Roughening Tool
TABLE 9—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL REINFORCING BARS IN HOLES CORE DRILLED WITH A DIAMOND
CORE BIT AND ROUGHENED WITH A HILTI ROUGHENING TOOL'

DESIGN INFORMATION Symbol Units Nominal reinforcing bar size |
#5 #6 #7 #8 #9
. in. 3 3 3% 4 4%
Minimum Embedment hetmin (mm) (76) (76) (858) (102) (115)
Maximum Embedment hef,max (nian;q) (13211:) (1218;; (1:; (52008) (227?2)
© (Characteristic bond strength . psi 970 990 990 995 970
§ | Temperature [ cracked concrete ' (MPa) ©.7) (68) (6.8) (6.9) (6.7)
3 range A* | oharacteristic bond strength psi 1,720 1,690 1,670 1,640 1,620
3 in uncracked concrete e (MPa) (11.9) (11.7) (11.5) (11.3) (11.2)
% Characteristic bond strength psi 670 680 680 690 670
5 | Temperature [ Cracked conorete e (MPa) (4.6) 4.7) 4.7) (4.8) (4.6)
g range B* Characteristic bond strength psi 1,190 1,170 1,150 1,130 1,120
'(8“ in uncracked concrete Thouner (MPa) 8.2) 8.1) (7.9) (7.8) .7
& |Anchor Category - - 1 1 1 1 1
Strength Reduction factor B, Pus - 0.65 0.65 0.65 0.65 0.65
Reduction for seismic tension OIN, seis - 0.9 0.9 0.9 0.9 0.9

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Bond strength values correspond to concrete compressive strength in the range 2,500 psi < f'c < 8,000 psi).

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).

Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly constant
over significant periods of time.

Fractional Reinforcing Bars Bond Strength Diamond Core Bit

TABLE 10—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL REINFORCING BARS IN HOLES CORE DRILLED WITH A DIAMOND

CORE BIT'
. Nominal reinforcing bar size
DESIGN INFORMATION Symbol | Units = ] = — — = = e
N in. 23s 23s 3 3 3%s 4 4% 5
M Embedment het,min
inimum Embedmen ! mm) | ©0) | 60) | @8) | 76) | (85) | (102) | (114) | (127)
Maximum Embedment b in. 7 10 12 15 17 20 22V, 25
ofmax (mm) | (191) | (254) | (318) | (381) | (445) | (508) | (572) | (635)
% Temperature range|Characteristic bond strength in . psi 1,150 | 1,150 | 1,150 | 1,150 | 1,150 | 1,150 | 1,150 | 1,150
o 2 2 cuncr
~§ g A uncracked concrete ™Pa) | 80) | 80) | 80) | ®0) | 80 | 80) | 80) | (8.0
o g Temperature range|Characteristic bond strength in . psi 800 800 800 800 800 800 800 800
Q 2 uncr
S8 B uncracked concrete MPa) | 55) | 655 | 55 | 55 | 55 | 65 | 65 | 55
o % lAnchor Category - - 2 2 3 3 3 3 3 3
@ Strength Reduction factor B, dws - 0.55 0.55 0.45 0.45 0.45 0.45 0.45 0.45

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Bond strength values correspond to concrete compressive strength i = 2,500 psi (17.2 MPa). For concrete compressive strength, ¢, between 2,500 psi (17.2 MPa) and
8,000 psi (55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (f: / 2,500)%25 for uncracked concrete. [For SI: (fz/ 17.2)°%]. See Section
4.1.4 of this report for bond strength determination.

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).

Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly
constant over significant periods of time.
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Fractional Threaded Rod Bond Strength Carbide Bit or
Hilti Hollow Carbide Bit

TABLE 11—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL THREADED ROD
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)'

DESIGN INFORMATION Symbol | Units —— - Nominal rod diameter {in.) 1
s I2 Is a s 1 14
Minimum Embedment hetmin in. 2%/g 234 3's 3 3 4 5
(mm) (60) (70) (79) (89) (89) (102) (127)
) in. 7% 10 12 15 17% 20 25
Maximum Embedment hef.max
(mm) (191) (254) (318) (381) (445) (508) (635)
g o Characteristic bond strength in o psi 1,280 1,270 1,260 1,250 1,240 1,240 1,180
£ cracked concrete : (MPa) (8.8) (8.7) (8.7) (8.6) (8.6) (8.5) (8.1)
% o §§ Characteristic bond strength in s psi 2,380 2,300 2,210 2,130 2,040 1,960 1,790
=e|F uncracked concrete ’ (MPa) (16.4) (15.8) (15.3) (14.7) (14.1) (13.5) (12.4)
-(gu é 2 . [Characteristic bond strength in eor psi 880 870 870 860 860 850 810
§ (E; ‘g g cracked concrete : (MPa) (6.1) (6.0) (6.0) (5.9) (5.9) (5.9) (5.6)
5 % §§ Characteristic bond strength in s psi 1,640 1,590 1,530 1,470 1,410 1,350 1,240
> o | & [uncracked concrete * (MPa) (11.3) (10.9) (10.5) (10.1) (9.7) (9.3) (8.5)
e IAnchor Category - - 1 1 1 1 1 1 1
Strength Reduction factor (l)d, ¢WS 5. Poo 0.65 0.65 0.65 0.65 0.65 0.65 0.65
g - [Characteristic bond strength in feor psi 940 940 940 940 940 950 920
‘g Z’a cracked concrete * (MPa) (6.5) (6.5) (6.5) (6.5) (6.5) (6.5) (6.4)
. g § [Characteristic bond strength in s psi 1,760 1,700 1,660 1,600 1,550 1,500 1,400
© | & |uncracked concrete i (MPa) (12.1) (11.7) (11.4) (11.0) (10.7) (10.4) 9.7)
é %’ " Characteristic bond strength in eor psi 650 650 650 650 650 650 640
5 Y cracked concrete ’ (MPa) (4.5) (4.5) (4.5) (4.5) (4.5) (4.5) (4.4)
g g § [Characteristic bond strength in i psi 1,210 1,170 1,140 1,110 1,070 1,040 970
F  |uncracked concrete ouner (MPa) (8.4) (8.1) (7.9) (7.6) (7.4) (7.1) 6.7)
IAnchor Category - - 3 3 3 3 3 3 3
Strength Reduction factor Duf - 0.45 0.45 0.45 0.45 0.45 0.45 0.45
g 3 Characteristic bond strength in feor psi 820 830 830 840 850 860 860
0 cracked concrete i (MPa) (5.7) (5.7) (5.8) (5.8) (5.9) (5.9) (5.9)
2 g § |Characteristic bond strength in s psi 1,530 1,500 1,470 1,430 1,400 1,370 1,300
g F  |uncracked concrete : (MPa) (10.6) (10.3) (10.1) (9.9) (9.6) (9.4) (9.0)
§ £ . [Characteristic bond strength in feor psi 570 570 580 580 590 590 590
= ‘g”:c;’ cracked concrete i (MPa) (3.9) (3.9) (4.0) (4.0) (4.0) @.1) @.1)
§ g § |Characteristic bond strength in . psi 1,060 1,030 1,010 990 960 940 900
® | =  |uncracked concrete feuner (MPa) (7.3) 7.1) (7.0) (6.8) (6.6) (6.5) (6.2)
IAnchor Category - - 3 3 3 3 3 3 3
Strength Reduction factor Ouw - 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Reduction for seismic tension OLN, seis - 0.92 0.93 0.95 1 1 1 1

For SI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

'Bond strength values correspond to concrete compressive strength f = 2,500 psi (17.2 MPa). For concrete compressive strength, e, between 2,500 psi (17.2 MPa) and
8,000 psi (55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (f: / 2,500)°25 for uncracked concrete [For Sl: (fc/ 17.2)°%] and (fc /
2,500)°1% for cracked concrete [For Sl: (f. / 17.2)°1%]. See Section 4.1.4 of this report for bond strength determination.

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).

Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly constant
over significant periods of time.



ESR-3814 Page 22 of 49

m Most Widely Accepted and Trusted
[ .

PRTS— — w
AL L J +
T —
Fractional Threaded Rod Bond Strength Diamond Core Bit +

Roughening Tool

TABLE 12—BOND STRENGTH DESIGN INFORMATION FOR U.S. CUSTOMARY UNIT THREADED RODS IN HOLES CORE DRILLED
WITH A DIAMOND CORE BIT AND ROUGHENED WITH A HILTI ROUGHENING TOOL'

. Nominal rod diameter (in.)
DESIGN INFORMATION Symbol Units 5 y 7 1 PY?
8 4 8 a
Mini Embed ¢ h in. 3's 32 3% 4 5
InNimum embedmen ef,min
" (mm) (79) (89) (89) (102) (127)
Maxi Embed ; h in. 12% 1% 17 20 25
aximum embeamen ef, max
me (mm) (318) (286) (445) (508) (635)
e Characteristic bond strength in o psi 880 875 870 870 825
5 | Temperature [cracked concrete (MPa) (6.1) (6.0) (6.0) (6.0) (5.7)
8 range A*  |characteristic bond strength in . psi 2,210 2,130 2,040 1,960 1,790
ks uncracked concrete (MPa) (15.3) (14.7) (14.1) (13.5) (12.4)
©
2 Characteristic bond strength in o psi 610 605 605 600 570
2 | Temperature [cracked concrete (MPa) 42 42 “4.2) @.1) (3.9)
- 2 .
g range B Characteristic bond strength in o psi 1,530 1,470 1,410 1,350 1,240
o uncracked concrete (MPa) (10.5) (10.1) 9.7) (9.3) (8.5)
g, JAnchor Category - - 1 1 1 1 1
O Istrength Reduction factor B, Pus - 0.65 0.65 0.65 0.65 0.65
Reduction for seismic tension OLN, seis - 0.95 1 1 1 1

For SI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi
"Bond strength values correspond to concrete compressive strength in the range 2,500 psi < f'c < 8,000 psi.
2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).
Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).
Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are
roughly constant over significant periods of time.
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Fractional Threaded Rod Bond Strength Diamond Core Bit

TABLE 13—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL THREADED RODS IN HOLES CORE DRILLED
WITH A DIAMOND CORE BIT'

DESIGN INFORMATION Symbol Units Nominal rod diameter (in.)
i
4 Iy % ¥, % s 1 1%
. in. 2%/g 2304 3'g 3 3 4 5
Minimum Embedment e, min
(mm) (60) (70) (79) (89) (89) (102) (127)
) in. 7% 10 12Y% 15 17 20 25
Maximum Embedment hetmax
(mm) (191) (254) (318) (381) (445) (508) (635)
Temperature Characteristic bond psi 1,550 1,550 1,550 1,550 1,550 1,550 1,550
T 5 P 2 [strength in uncracked Thuncr
S 9 range A concrete (MPa) (10.7) (10.7) (10.7) (10.7) (10.7) (10.7) (10.7)
oS0
© % © Temperature Characteristic bond psi 1,070 1,070 1,070 1,070 1,070 1,070 1,070
S w2 p g2 [strength in uncracked Thuncr
8538 range concrete (MPa) (7.4) (7.4) (7.4) (7.4) (7.4) (7.4) (7.4)
©
g = |Anchor Category - - 2 2 3 3 3 3 3
Strength Reduction factor Bd, Pus - 0.55 0.55 0.45 0.45 0.45 0.45 0.45

For SI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

'Bond strength values correspond to concrete compressive strength f = 2,500 psi (17.2 MPa). For concrete compressive strength, ¢, between 2,500 psi (17.2 MPa) and
8,000 psi (55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (f. / 2,500)°2° for uncracked concrete [For Sl: (f:/ 17.2)°%]. See Section
4.1.4 of this report for bond strength determination.

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).

Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly constant
over significant periods of time.
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Steel Strength

TABLE 14—STEEL DESIGN INFORMATION FOR METRIC THREADED ROD AND EU METRIC REINFORCING BARS

DESIGN INFORMATION

Symbol

Units

Nominal rod diameter (mm)’

8 10 12 16 20 24 27 30
. . mm 8 10 12 16 20 24 27 30
Rod Outside Diameter d
(in.) (0.31) (0.39) (0.47) (0.63) (0.79) (0.94) (1.06) (1.18)
. ) mm? 36.6 58.0 84.3 157 245 353 459 561
Rod effective cross-sectional area Ase .
(in.2) (0.057) (0.090) (0.131) (0.243) (0.380) (0.547) (0.711) (0.870)
N kN 18.3 29.0 42.0 78.5 1225 176.5 229.5 280.5
sa
Nominal strength as governed (Ib) (4,114) (6,519) (9,476) (17,647) (27,539) (39,679) (51,594) (63,059)
by steel strength y kN 11.0 145 25.5 47.0 735 106.0 1375 168.5
‘T m sa
Qw6 (Ib) (2,648) (3,260) (5,685) (10,588) (16,523) (23,807) (30,956) (37,835)
o »
8 § Reduction for seismic shear avseis - 1.00
Strepgt? reduction factor for ¢ } 0.65
tension
Strengzgth reduction factor for 4 } 0.60
shear
N kN 29.3 46.5 67.5 125.5 196.0 282.5 367.0 449.0
Nominal strength as governed (Ib) (6,582) (10,431) (15,161) (28,236) (44,063) (63,486) (82,550) (100,894)
by steel strength y kN 17.6 23.0 405 75.5 117.5 169.5 2205 269.5
‘T m sa
§ © (Ib) (3,949) (5,216) (9,097) (16,942) (26,438) (38,092) (49,530) (60,537)
8 § Reduction for seismic shear Qv seis - 1.00
Strengt? reduction factor for # } 0.65
tension
Strengzgth reduction factor for 4 } 0.60
shear
N kN 25.6 40.6 59.0 109.9 1715 247 1 229.5 280.5
Nominal strength as governed (Ib) (5.760) (9.127) (13,266) (24,706) (38,555) (55,550) (51,594) (63,059)
@ , [Py steel strength y kN 15.4 20.3 354 65.9 102.9 148.3 137.7 168.3
—_— (7)) s
8 123 ‘ (Ib) (3,456) (4,564) (7,960) (14,824) (23,133) (33,330) (30,956) (37,835)
Qé =
% % Reduction for seismic shear Qv,seis - 0.80
<
o< ;
@ Strepgt? reduction factor for # } 0.65
tension
Strengzgth reduction factor for 4 } 0.60
shear
) Nominal reinforcing bar diameter (mm)
DESIGN INFORMATION Symbol | Units
10 12 14 16 20 25 28 30 32
. . mm 10.0 12.0 14.0 16.0 20.0 25.0 28.0 30.0 32.0
Nominal bar diameter d
(in.) (0.394) (0.472) (0.551) (0.630) (0.787) (0.984) (1.102) (1.224) (1.260)
mm? 78.5 113.1 153.9 201.1 314.2 490.9 615.8 706.9 804.2
Bar effective cross-sectional area Ase
(in.2) (0.122) (0.175) (0.239) (0.312) (0.487) (0.761) (0.954) (1.096) (1.247)
N kN 43.0 62.0 84.5 110.5 173.0 270.0 338.5 388.8 4425
S [Nominal strength as governed (Ib) (9,711) (13,984) | (19,034) | (24,860) | (38,844) | (60,694) | (76,135) | (87,406) | (99,441)
& |by steel strength y kN 26.0 375 51.0 66.5 103.0 162.0 203.0 233.3 265.5
0 S
g ‘ (Ib) (5,827) (8,390) (11,420) | (14,916) | (23,307) | (36,416) | (45,681) [(52,444) (59,665)
2 Reduction for seismic shear Qv,seis - 0.70
o)
< [Strength reduction factor for
% tension? ¢ . 065
Strength reduction factor for # } 0.60

shear?

"Values provided for common rod and rebar material types are based on specified strengths and calculated in accordance with ACI 318-19 Eq. (17.6.1.2) and Eq. (17.7.1.2b),
ACI 318-14 Eq (17.4.1.2) or Eq (17.5.1.2b) or ACI 318-11 Eq. (D-2) and Eq. (D-29), as applicable. Nuts and washers must be appropriate for the rod.
2For use with the load combinations of Section 1605.1 of the 2021 IBC or Section 1605.2 of the 2018, 2015, and 2012 IBC, ACI 318 (-19 or -14) 5.3, or ACI 318-11 9.2, as

applicable, as set forth in ACI 318-19 17.5.3, ACI 318-14 17.3.3 or ACI 318 D.4.3, as applicable. If the load combinations of ACI 318-11 Appendix C are used, the appropriate
value of ¢ must be determined in accordance with ACI 318-11 D.4.4. Values correspond to a brittle steel element.
3 A4-70 Stainless (M8- M24); A4-502 Stainless (M27- M30)
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Carbide Bit or
Hilti Hollow Carbide Bit
Diamond Core Bit +
Roughening Tool, or

Diamond Core Bit

TABLE 15—CONCRETE BREAKOUT DESIGN INFORMATION FOR METRIC THREADED ROD AND EU METRIC REINFORCING BARS
ALL DRILLING METHODS'

Nominal rod diameter (mm)
DESIGN INFORMATION Symbol | Units
8 10 12 16 20 24 27 30
Minimum Embedment het,min mm 60 60 70 80 % 100 110 120
(in.) (2.4) (2.4) (2.8) (3.1) (3.5) (3.9) (4.3) (4.7)
Maximum Embedment Bt mm 160 200 240 320 400 480 540 600
(in.) (6.3) (7.9) (9.4) (12.6) (15.7) (18.9) (21.4) (23.7)
. . mm 40 50 60 80 100 120 135 150
Min. anchor spacing® Smin )
(in.) (1.6) (2.0) (2.4) (3.2) (3.9) (4.7) (5.3) (5.9)
Min. edge distance® Crmin - 5d; or see Section 4.1.9 of this report for design with reduced minimum edge distances
her + 30
Minimum concrete thickness Prmin mm ! her + 2do@
(|n) (hef+ 11/4)
Nominal reinforcing bar diameter (mm)
DESIGN INFORMATION Symbol | Units
10 12 14 16 20 25 28 30 32
7 1 112 12 12
Minimum Embedment hogmn | 60 0| 80 80 %0 00 0 8
(in.) (2.4) (2.8) (3.1) (3.1) (3.5) (3.9) (4.4) (4.7) (5.0)
. mm 200 240 280 320 400 500 560 600 640
Maximum Embedment het,max
(in.) (7.9) (9.4) | (11.0) (12.6) (15.7) (19.7) (22.0) (23.7) (25.2)
. - mm 50 60 70 80 100 125 140 150 160
Min. anchor spacing Smin )
(in.) (2.0) (2.4) (2.8) (3.2) (3.9) (4.9) (5.5) (5.9) (6.3)
Min. edge distance® Crmin - 5d; or see Section 4.1.9 of this report for design with reduced minimum edge distances
her + 30
Minimum concrete thickness Prin rTwm d her + 2do™®
(in.) (her + 1'/4)
Critical edge distance —
splitting Cac - See Section 4.1.10 of this report.
(for uncracked concrete)
Effectiveness factor for K S 71
cracked concrete ““ 1 (in-Ib) (17)
Effectiveness factor for K SI 10
uncracked concrete “ ! (in-lb) (24)
Strength reduction factor for
tension, concrete failure ) - 0.65
modes?
Strength reduction factor for ) 0.70
shear, concrete failure modes? 4 '

For SI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

Additional setting information is described in Figure 8A and 8B, Manufacturers Printed Installation Instructions (MPII).

2 The strength reduction factor applies when the load combinations from the IBC or ACI 318 are used and the requirements of ACI 318-19 17.5.3, ACI 318-14 17.3.3 or ACI 318-11
D.4.3, as applicable, are met. If the load combinations of ACI 318-11 Appendix C are used, the appropriate strength reduction factor must be determined in accordance with ACI
318-11 D.4.4.

SFor installations with 1%/-inch edge distance, refer to Section 4.1.9 for spacing and maximum torque requirements.

4 do = hole diameter.
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Carbide Bit or
Hilti Hollow Carbide Bit

TABLE 16—BOND STRENGTH DESIGN INFORMATION FOR EU METRIC REINFORCING BARS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)'

EU Metric Reinforcing Bars Bond Strength

Nominal reinforcing bar diameter (mm)
DESIGN INFORMATION Symbol Units
10 12 14 16 20 25 28 30 32
mm 60 70 80 80 90 100 112 120 128
Minimum Embedment hetmin .
(in.) (2.4) (2.8) (3.1) (3.1) (3.5) (3.9) (4.4) 4.7) (5.0)
mm 200 240 280 320 400 500 560 600 640
Maximum Embedment et max
(in.) (7.9) (9.4) 11.0) | (126) | (15.7) | (197) | @2.0) | @3.7) | (25.2)
Characteristic bond strength . MPa 9.3 9.4 9.5 9.6 9.7 9.8 9.7 9.5 9.3
Temperature in cracked concrete ' (psi) (1,350) | (1,360) | (1,380) | (1,390) | (1,410) | (1,420) | (1,400) | (1,370) | (1,350)
g | range A’ MPa | 122 12.1 12.0 11.8 11.6 11.4 11.2 11.1 11.0
5 & Characteristic bond strength . : : : : : : : : :
§ § in uncracked concrete e (psi) | (1,770) | (1,750) | (1,730) | (1,720) | (1,690) | (1.650) | (1,620) | (1,610) | (1,590)
=T
g % (Characteristic bond strength N MPa 6.4 6.5 6.5 6.6 6.7 6.8 6.7 6.5 6.4
fo . ,cr .
§ -§ Temperature | cracked concrete (psi) (930) (940) (950) (960) (970) (980) (970) (950) (930)
£ . [ range B2
(=} % 9 (Characteristic bond strength N MPa 8.4 8.3 8.3 8.2 8.0 7.8 7.7 7.7 7.6
= in uncracked concrete e (psi) (1,220) | (1,210) | (1,200) | (1,190) | (1,160) | (1,140) | (1,120) | (1,110) (1,100)
IAnchor Category - 1 1 1 1 1 1 1 1 1
Strength Reduction factor &, Pws 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
(Characteristic bond strength . MPa 6.9 6.9 7.0 7.2 74 7.4 74 7.4 7.2
Temperature | cracked concrete ’ (psi) | (1,000) | (1,010) | (1,020) | (1,040) | (1,070) | (1,080) | (1,080) | (1,070) | (1,050)
2
range A (Characteristic bond strength N MPa 9.0 8.9 8.9 8.9 8.8 8.7 8.6 8.6 8.6
2 in uncracked concrete ' (psi) (1,310) | (1,300) [ (1,280) | (1,280) | (1,270) [ (1,250) | (1,250) | (1,250) | (1,240)
= o MPa 47 48 438 5.0 5.1 5.1 5.1 5.1 5.0
R} Characteristic bond strength .
| Temperature | cracked concrete ’ (psi)y | (90) | (700) | (700) | (720) | (740) | (740) | (740) | (740) (720)
© range B?
= (Characteristic bond strength . MPa 6.2 6.2 6.1 6.1 6.1 6.0 5.9 59 5.9
in uncracked concrete e (psi) (900) (890) (890) (890) (880) (870) (860) (860) (860)
IAnchor Category - - 3 3 3 3 3 3 3 3 3
[Strength Reduction factor wr - 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Characteristic bond strength . MPa 6.0 6.1 6.2 6.3 6.6 6.8 6.8 6.8 6.8
Temperature [ cracked concrete (psi) | (880) | (890) | (890) | (920) | (960) | (980) | (980) | (990) | (980)
range A?
% 9 ICharacteristic bond Strength . MPa 7.9 7.8 7.8 7.8 7.9 7.8 7.9 8.0 8.0
g in uncracked concrete e (psi) (1,140) | (1,140) | (1,130) | (1,140) | (1,140) | (1,140) | (1,140) | (1,150) (1,160)
.g Characteristic bond strength . MPa 4.2 4.2 43 4.4 4.6 4.7 4.7 4.7 4.7
(] 1 .cer .
© | temperature in cracked concrete (psi) (600) (610) (620) (630) (660) (680) (680) (680) (680)
_% range B’ |sharacteristic bond strength . MPa 54 54 54 54 5.4 54 54 5.5 5.5
@ in uncracked concrete (psiy | (790) | (780) | (780) | (790) | (790) | (780) | (790) | (800) | (800)
IAnchor Category - - 3 3 3 3 3 3 3 3 3
Strength Reduction factor duw - 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Reduction for seismic tension OLN,seis - 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

'Bond strength values correspond to concrete compressive strength f = 2,500 psi (17.2 MPa). For concrete compressive strength, e, between 2,500 psi (17.2 MPa) and
8,000 psi (55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (f. / 2,500)°2% for uncracked concrete [For Sl: (f:/ 17.2)°2%] and (fc/
2,500)°'® for cracked concrete [For SI: (fz/ 17.2)%"%].. See Section 4.1.4 of this report for bond strength determination.

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).

Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly constant
over significant periods of time.
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TABLE 17—BOND STRENGTH DESIGN INFORMATION FOR EU METRIC REINFORCING BARS IN HOLES
CORE DRILLED WITH A DIAMOND CORE BIT AND ROUGHENED WITH A HILTI ROUGHENING TOOL'

Nominal reinforcing bar diameter (mm)
DESIGN INFORMATION Symbol Units
14 16 20 25 28
mm 80 80 90 100 112
Minimum Embedment hetmin
(in.) (3.1) (3.1) (3.5) (3.9) (4.4)
mm 280 320 400 500 560
Maximum Embedment et max
(in.) (11.0) (12.6) (15.7) (19.7) (22.0)
Characteristic bond MPa 6.7 6.7 6.8 6.9 6.8
strength in cracked Ther )
‘g Temperature|concrete (psi) (965) (970) (985) (995) (980)
e range A’ [Charagteristic bond MPa 12.0 11.8 11.6 11.4 11.2
3 strength in uncracked Tk uncr
E concrete (psi) (1,730) (1,720) (1,690) (1,650) (1,620)
S Characteristic bond MPa 4.6 4.6 4.7 4.8 4.7
] strength in cracked Ther
& |Temperature|cOncrete (psi) (665) (670) (680) (685) (680)
g range B?  [charagteristic bond MPa 8.3 8.2 8.0 7.8 7.7
e strength in uncracked Tk uncr
‘: concrete (psi) (1,200) (1,190) (1,160) (1,140) (1,120)
O |Anchor Category - - 1 1 1 1 1
Strength Reduction factor &d, Pws - 0.65 0.65 0.65 0.65 0.65
Reduction for seismic tension OIN,seis - 0.9 0.9 0.9 0.9 0.9

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

'Bond strength values correspond to concrete compressive strength in the range 2,500 psi < f'c < 8,000 psi).

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).

Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly
constant over significant periods of time.
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TABLE 18—BOND STRENGTH DESIGN INFORMATION FOR EU METRIC REINFORCING BARS IN HOLES CORE DRILLED
WITH A DIAMOND CORE BIT'

Nominal reinforcing bar diameter (mm)

DESIGN INFORMATION Symbol Units
10 12 14 16 20 25 28 30 32
mm 60 70 80 80 90 100 112 120 128
Minimum Embedment et min
(in.) (2.4) (2.8) (3.1) (3.1) (3.5) (3.9) (4.4) (4.7) (5.0)
mm 200 240 280 320 400 500 560 600 640
Maximum Embedment hetmax
(in.) (7.9) (9.4) (11.0) | (12.6) | (15.7) | (19.7) | (22.0) | (23.7) | (25.2)
Characteristic bond MPa 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
o Temperature .
Q range A? strength in uncracked Th,uncr
g concrete (psi) (1,150) | (1,150) | (1,150) | (1,150) | (1,150) | (1,150) | (1,150) | (1,150) | (1,150)
©
g *g Temperature Charactgristic bond MPa 5.5 5.5 5.5 55 55 5.5 5.5 55 5.5
% g range B? strength in uncracked T uner
=3 concrete (psi) (800) (800) (800) (800) (800) (800) (800) (800) (800)
el
i IAnchor Category - 2 2 2 3 3 3 3 3 3
a
[Strength Reduction factor @d, Pws 0.55 0.55 0.55 0.45 0.45 0.45 0.45 0.45 0.45

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Bond strength values correspond to concrete compressive strength i = 2,500 psi (17.2 MPa). For concrete compressive strength, fe, between 2,500 psi (17.2 MPa) and
8,000 psi (55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (f. / 2,500)°2° for uncracked concrete [For Sl: (f. / 17.2)°%%]. See Section
4.1.4 of this report for bond strength determination.

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).

Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly constant
over significant periods of time.
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TABLE 19—BOND STRENGTH DESIGN INFORMATION FOR METRIC THREADED RODS IN HOLES DRILLED WITH A HAMMER DRILL
AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)'

. Nominal rod diameter (mm)
DESIGN INFORMATION Symbol Units
8 10 12 16 20 24 27 30
. mm 60 60 70 80 90 100 110 120
Minimum Embedment Hetmin )
(in.) (2.4) (2.4) (2.8) (3.1) (3.5) (3.9) (4.3) (4.7)
. mm 160 200 240 320 400 480 540 600
Maximum Embedment et max )
(in.) (6.3) (7.9) (9.4) (12.6) (15.7) (18.9) (21.4) (23.7)

© Characteristic bond MPa 8.8 8.8 8.8 8.7 8.6 8.5 8.5 8.4

2 | 5« |strength in cracked Ther .

g ‘g <q§ concrete (psi) (1,280) (1,280) (1,270) (1,260) (1,250) (1,240) (1,230) (1,220)

§ g— % Characteristic bond MPa 16.7 16.3 16.0 15.2 14.5 13.8 13.2 12.7

o | @ © [strength in uncracked Th,uner .

% F  lconcrete (psi) (2,420) (2,370) (2,320) (2,210) (2,100) (2,000) (1,920) (1,840)

,'é © Characteristic bond MPa 6.1 6.1 6.0 6.0 5.9 59 5.9 5.8

& | 5« [strength in cracked Ther .

= ‘g Cg concrete (psi) (890) (880) (880) (870) (860) (860) (850) (840)

‘;“ g— % Characteristic bond MPa 11.5 11.3 11.0 10.5 10.0 9.5 9.1 8.7

o | @ * Istrength in uncracked Th,uncr .

S| |concrete (psi) (1,670) (1,630) (1,600) (1,520) (1,450) (1,380) (1,320) (1,270)

& |Anchor Category - - 1 1 1 1 1 1 1 1
Strength Reduction factor $d, Pws - 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65

° Characteristic bond MPa 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

S o [strength in cracked Thor .

‘g <qu concrete (psi) (940) (940) (940) (940) (940) (940) (950) (950)

g— % Characteristic bond MPa 12.3 121 11.8 11.4 11.0 10.5 10.2 9.8

o | @ * Istrength in uncracked Thunor .

e = lconcrete (psi) (1,780) (1,750) (1,710) (1,650) (1,590) (1,520) (1,470) (1,430)
B o [Characteristic bond MPa 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
& | S« [strength in cracked Thor .

B ‘g 'ﬁ concrete (psi) (650) (650) (650) (650) (650) (650) (650) (650)
(]

= g— % Characteristic bond MPa 8.5 8.3 8.2 7.9 7.6 7.2 7.0 6.8

@ “ |strength in uncracked Thunor .

= lconcrete (psi) (1,230) (1,210) (1,180) (1,140) (1,100) (1,050) (1,020) (990)
JAnchor Category - - 3 3 3 3 3 3 3 3
Strength Reduction factor Swr - 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45

© Characteristic bond MPa 5.7 5.7 5.7 5.7 5.8 5.9 6.0 6.0

S «_ [strength in cracked Thor .

‘g <q§ concrete (psi) (820) (820) (830) (830) (840) (860) (870) (870)

o g— % Characteristic bond MPa 10.7 10.5 10.4 10.1 9.8 9.5 9.3 9.1
© | @ = |strength in uncracked Thuncr .

g F  lconcrete (psi) (1,550) (1,530) (1,500) (1,460) (1,420) (1,380) (1,350) (1,320)
g © Characteristic bond MPa 3.9 3.9 3.9 4.0 4.0 41 4.1 4.2
9 S« [strength in cracked T,er .

S ‘g Cg concrete (psi) (570) (570) (570) (580) (580) (590) (600) (600)
.§ g— § Characteristic bond MPa 7.4 7.3 7.2 7.0 6.8 6.6 6.4 6.3
@ | © *= |strength in uncracked Th,uncr .

F  lconcrete (psi) (1,070) (1,060) (1,040) (1,010) (980) (950) (930) (910)
IJAnchor Category - - 3 3 3 3 3 3 3 3
Strength Reduction factor uw - 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45

Reduction for seismic tension OIN, seis - 1 0.92 0.93 0.95 1 1 1 1

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Bond strength values correspond to concrete compressive strength f = 2,500 psi (17.2 MPa). For concrete compressive strength, e, between 2,500 psi (17.2 MPa) and
8,000 psi (55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (. / 2,500)°25 for uncracked concrete [For SI: (f / 17.2)*%%] and (f:/
2,500)°1% for cracked concrete [For SI: (fc/ 17.2)*'%]. See Section 4.1.4 of this report for bond strength determination.

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).

Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly
constant over significant periods of time.
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TABLE 20—BOND STRENGTH DESIGN INFORMATION FOR METRIC THREADED RODS IN HOLES CORE DRILLED WITH A DIAMOND CORE
BIT AND ROUGHENED WITH A HILTI ROUGHENING TOOL'

DESIGN INFORMATION Symbol Units Nominal rod diameter (mm)
Y 16 20 24 27 30
i mm 80 90 100 110 120
Minimum Embedment et min )
(in.) (3.1) (3.5) (3.9) (4.3) 4.7
. mm 320 400 480 540 600
Maximum Embedment hefmax )
(in.) (12.6) (15.7) (18.9) (21.4) (23.7)
2 Characteristic bond trength in : MPa 6.1 6.0 6.0 6.0 5.9
S Temp. cracked concrete foer (psi) (880) (875) (870) (860) (855)
E range A> | Characteristic bond trength in o Mpa 15.2 14.5 13.8 13.2 12.7
2 uncracked concrete (psi) (2,210) (2,100) (2,000) (1,920) (1,840)
% Characteristic bond trength in : MPa 4.2 4.2 4.2 4.2 4.1
® Temp. cracked concrete foer (psi) (610) (605) (600) (595) (590)
‘§ range B> | Characteristic bond trength in o MPa 10.5 10.0 9.5 9.1 8.7
° uncracked concrete (psi) (1,520) (1,450) (1,385) (1,320) (1,270)
; Anchor Category - - 1 1 1 1 1
=] Strength Reduction factor B, Pus - 0.65 0.65 0.65 0.65 0.65
Reduction for seismic tension QN seis - 0.95 1 1 1 1

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

'Bond strength values correspond to concrete compressive strength in the range 2,500 psi < f'c < 8,000 psi).

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).
Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).
Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly constant
over significant periods of time.
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TABLE 21—BOND STRENGTH DESIGN INFORMATION FOR METRIC THREADED RODS IN HOLES CORE DRILLED
WITH A DIAMOND CORE BIT'

DESIGN INFORMATION Symbol | Units Nominal rod diameter (mm)
y 8 10 12 16 20 24 27 30
N mm 60 60 70 80 90 100 110 120
Minimum Embedment hetmin .
(in.) (2.4) (2.4) (2.8) (3.1) (3.5) (3.9) (4.3) (4.7)
] mm 160 200 240 320 400 480 540 600
Maximum Embedment hetmax .
(in.) (6.3) (7.9) (9.4) (12.6) (15.7) (18.9) (21.4) (23.7)
- Temp. Characteristic bond strength . MPa 10.7 10.7 10.7 10.7 10.7 10.7 10.7 10.7
§ o | _range A’ |in uncracked concrete founer (psi) | (1,550) | (1,550) | (1,550) | (1,550) | (1,550) | (1,550) | (1,550) | (1,550)
T = 2
= €| Temp. |Characteristic bond strength . MPa 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4
g g S| range B? |in uncracked concrete founer (psi) | (1,070) | (1,070) | (1,070) | (1,070) | (1,070) | (1,070) | (1,070) | (1,070)
g “ [Anchor Category - - 2 2 2 3 3 3 3 3
Strength Reduction factor B, Pus - 0.55 0.55 0.55 0.45 0.45 0.45 0.45 0.45

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

'Bond strength values correspond to concrete compressive strength i = 2,500 psi (17.2 MPa). For concrete compressive strength, fc, between 2,500 psi (17.2 MPa) and 8,000 psi
(55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (. / 2,500)°2% for uncracked concrete [For SI: (f / 17.2)°%%]. See Section 4.1.4 of this
report for bond strength determination.

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).
Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).
Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly constant
over significant periods of time.
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Steel Strength

TABLE 22—STEEL DESIGN INFORMATION FOR CANADIAN METRIC REINFORCING BARS'

Nominal reinforcing bar size
DESIGN INFORMATION Symbol | Unit
DR e 10M 15M 20M 25M 30M
) ) mm 11.3 16.0 19.5 25.2 29.9
Nominal bar diameter d )
(in.) (0.445) (0.630) (0.768) (0.992) (1.177)
Bar effecti fional p mm? 100.3 201.1 298.6 498.8 702.2
ar effective cross-sectional area
* (in2) (0.155) (0.312) (0.463) (0.773) (1.088)
N kN 54.0 108.5 161.5 270.0 380.0
Nominal strength as governed by steel ” (Ib) (12,175) (24,408) (36,255) (60,548) (85,239)
° strength V. kN 325 65.0 97.0 161.5 227.5
3 @ (Ib) (7,305) (14,645) (21,753) (36,329) (51,144)
% Reduction for seismic shear Qvseis - 0.70
o
Strength reduction factor for tension? ] - 0.65
Strength reduction factor for shear? o - 0.60

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Values provided for common rod material types based on specified strengths and calculated in accordance with ACI 318-19 Eq. (17.6.1.2) and Eq. (17.7.1.2b), ACI 318-14

Eq (17.4.1.2) or Eq (17.5.1.2b) or ACI 318-11 Eq. (D-2) and Eq. (D-29), as applicable. Other material specifications are admissible.

2For use with the load combinations of ACI 318 (-19 or -14) 5.3 or ACI 318-11 9.2, as applicable, as set forth in ACI 318-19 17.5.3, ACI 318-14 17.3.3 or ACI 318-11 D.4.3,

as applicable.

Canadian Reinforcing Bars

Concrete Breakout Strength

@::':
2 )P

Carbide Bit or
Hilti Hollow Carbide Bit
or Diamond Core Bit

TABLE 23—CONCRETE BREAKOUT DESIGN INFORMATION FOR CANADIAN METRIC REINFORCING BARS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT), OR DIAMOND CORE BIT'

., Nonminal reinforcing bar size
DESIGN INFORMATION Symbol Units oM I T I 20 M I 25 M I 30M
) SI 71
Effectiveness factor for cracked concrete Ke,or (in-Ib) (17)
Effectiveness factor for uncracked concrete k St 10
(in-Ib) (24)
L mm 60 80 90 101 120
Minimum Embedment hetmin (in.) (2.4) (3.1) (3.5) (4.0) (4.7)
. mm 226 320 390 504 598
Maximum Embedment hetmax (in.) (8.9) (12.6) (15.4) (19.8) (23.5)
Min. bar spacing® S mm 57 80 98 126 150
- parspacing min (in.) (2.2) (3.1) (3.8) (5.0) (5.9)
Min. edge distance® Crmin (Irr:]n; 5d; or see Section 4.1.9 of this report for design with reduced minimum edge distances
. . mm her + 30
) 4)
Minimum concrete thickness Pimin (in.) (ot + 1112) her + 2do
Critical edge distance — splitting Cac - See Section 4.1.10 of this report.
(for uncracked concrete)
Strength reduction factor for tension, concrete
. > @ - 0.65
failure modes
Strength reduction factor for shear, concrete failure
2 @ - 0.70
modes’

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

Additional setting information is described in Figure 8A, Manufacturers Printed Installation Instructions (MPII).
2 The strength reduction factor applies when the load combinations from the IBC or ACI 318 are used and the requirements of ACI 318-19 17.5.3, ACI 318-14 17.3.3 or ACI

318-11 D.4.3, as applicable, are met. If the load combinations of ACI 318-11 Appendix C are used, the appropriate strength reduction factor must be determined in

accordance with ACI 318-11 D.4.4.

3For installations with 1%/s-inch edge distance, refer to Section 4.1.9 for spacing and maximum torque requirements.

4 do = hole diameter.
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TABLE 24—BOND STRENGTH DESIGN INFORMATION FOR CANADIAN METRIC REINFORCING BARS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT) *

) Nominal reinforcing bar size
DESIGN INFORMATION Symbol Units T T T N o
5l 5|
Mini Embed " h mm 60 80 90 101 120
inimum Embedmen ef, min
(in.) (2.4) (3.1) (3.5) (4.0) (4.7)
. mm 226 320 390 504 598
Maximum Embedment et max .
(in.) (8.9) (12.6) (15.4) (19.8) (23.5)
% Characteristic bond MPa 9.4 9.6 9.7 9.8 9.5
g ptrength in cracked foer (psi) (1,360) (1,390) (1,410) (1,420) (1,380)
8 Temperature ~ [cOncrete ’ ’ ’ ’ '
3 range A? Characteristic bond MPa 121 11.8 1.7 11.3 11.1
© strength in uncracked Thuner .
% concrete (psi) (1,760) (1,720) (1,690) (1,650) (1,610)
v Cthafa;tﬁfistic bond MPa 6.5 6.6 6.7 6.8 6.5
L strength in cracke Thor
(;“ Temperature [concrete (psi) (940) (960) (970) (980) (950)
g range B? Characteristic bond MPa 8.4 8.2 8.0 7.8 7.7
@ Istrength in uncracked Tk uncr .
3 oncrete (psi) (1,210) (1,190) (1,170) (1,140) (1,110)
Q
§ lAnchor Category - - 1 1 1 1 1
g Strength Reduction factor B, Pus - 0.65 0.65 0.65 0.65 0.65
Characteristic bond MPa 6.9 7.2 7.3 74 7.3
strength in cracked Tk,
Temperature concrete (psi) (1,010) (1,040) (1,060) (1,080) (1,060)
range A® Characteristic bond MPa 8.9 8.9 8.8 8.6 8.5
° strength in uncracked Tk uncr .
E concrete (psi) (1,300) (1,280) (1,270) (1,250) (1,240)
3 Characteristic bond MPa 4.8 5.0 5.0 5.1 5.0
= strength in cracked Thor .
5 Temperature _[concrete (psi) (700) (720) (730) (740) (730)
g range B? Characteristic bond MPa 6.2 6.1 6.1 6.0 5.9
Istrength in uncracked Th,uncr .
concrete (psi) (900) (890) (880) (860) (850)
lAnchor Category - - 3 3 3 3 3
Strength Reduction factor Pwr - 0.45 0.45 0.45 0.45 0.45
Characteristic bond MPa 6.1 6.3 6.5 6.8 6.6
strength in cracked Tk,cr i
Temperature [concrete (psi) (880) (920) (940) (980) (960)
range A® Characteristic bond MPa 7.8 7.8 7.8 7.8 7.8
2 strength in uncracked Thuncr )
g concrete (psi) (1,130) (1,140) (1,140) (1,140) (1,130)
8 Characteristic bond MPa 4.2 4.4 4.5 4.7 4.6
3 strength in cracked Ther (ps) (610) (630) (650) (680) (660)
o si
g Temperature concrete P
S range B? Characteristic bond MPa 5.4 5.4 54 54 5.4
n strength in uncracked Thuner
concrete (psi) (780) (790) (780) (780) (780)
lJAnchor Category - - 3 3 3 3 3
Strength Reduction factor Puw - 0.45 0.45 0.45 0.45 0.45
Reduction for seismic tension OIN,seis - 0.9 0.9 0.9 0.9 0.9

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

'Bond strength values correspond to concrete compressive strength f = 2,500 psi (17.2 MPa). For concrete compressive strength, ¢, between 2,500 psi (17.2 MPa) and
8,000 psi (55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (f / 2,500)2 for uncracked concrete [For SI: (fc / 17.2)°%] and (fc /
2,500)°1® for cracked concrete [For Sl: (f. / 17.2)°'%]. See Section 4.1.4 of this report for bond strength determination.

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).

Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly
constant over significant periods of time.
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Canadian Reinforcing Bars Bond Strength Diamond Core Bit + Roughening Tool

TABLE 25A—BOND STRENGTH DESIGN INFORMATION FOR CANADIAN METRIC REINFORCING BARS IN HOLES CORE DRILLED WITH A
DIAMOND CORE BIT AND ROUGHENED WITH A HILTI ROUGHENING TOOL'

DESIGN INFORMATION Symbol Units 15;”‘““3' einforcinglban S'Z:OM
Minimum Embedment Petmin E“”; (Si) (:?(;)
in. . .
Maximum Embedment Ptmax E'I”nn; (1322%) (1359(‘)1)
Characteristic bond strength in MPa 6.7 6.8
° , |cracked concrete Ther (psi) (970) (985)
*:]_5) Temperature range A* | - o cteristic bond strength in MPa 11.8 1.7
El uncracked concrete Touner (psi) (1,720) (1,690)
©
K % Characteristic bond strength in . MPa 4.6 4.7
O = ,cr .
k) § Temperature range B? racked concrete (psi) (670) (680)
% [} Characteristic bond strength in . MPa 8.2 8.0
g uncracked concrete uner (psi) (1,190) (1,170)
g lAnchor Category - 1 1
Strength Reduction factor @, Pus 0.65 0.65
Reduction for seismic tension OIN, seis - 0.9 0.9

For SI: 1inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

'Bond strength values correspond to concrete compressive strength in the range 2,500 psi < f'c < 8,000 psi).

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).

Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly
constant over significant periods of time.

2 b F

Canadian Reinforcing Bars Bond Strength Diamond Core Bit

TABLE 25B—BOND STRENGTH DESIGN INFORMATION FOR CANADIAN METRIC REINFORCING BARS IN HOLES CORE DRILLED
WITH A DIAMOND CORE BIT'

. Nominal reinforcing bar size
DESIGN INFORMATION Symbol Units Tom 15M 20M 25M 30m
Minimum Embedment Petmin mm 60 80 90 101 120
(in.) (2.4) (3.1) (3.5) (4.0) (4.7)
Maximum Embedment h mm 226 320 390 504 598
ehmax (in.) (8.9) (12.6) (15.4) (19.8) (23.5)
k) Temperature range A2 Characteristic bond strength in MPa 8.0 8.0 8.0 8.0 8.0
82 P 9 uncracked concrete Beunor (psi) (1,150) (1,150) (1,150) (1,150) (1,150)
© c
=3 Temperature range B2 Characteristic bond strength in . MPa 5.5 5.5 55 55 55
,uncr
E B uncracked concrete (psi) (800) (800) (800) (800) (800)
E g IAnchor Category - - 2 3 3 3 3
&  [strength Reduction factor Bd, Pws - 0.55 0.45 0.45 0.45 0.45

For SI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Bond strength values correspond to concrete compressive strength i = 2,500 psi (17.2 MPa). For concrete compressive strength, fe, between 2,500 psi (17.2 MPa) and
8,000 psi (55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (. / 2,500)°2% for uncracked concrete [For Sl: (f:/ 17.2)°%]. See Section
4.1.4 of this report for bond strength determination.

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).

Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly constant
over significant periods of time.
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Fractional and Metric HIS-N and HIS-RN

Internal Threaded Insert Steel Strangth

TABLE 26—STEEL DESIGN INFORMATION FOR FRACTIONAL AND METRIC HIS-N AND HIS-RN THREADED INSERTS'

Nominal Bolt/Cap Screw Diameter Nominal Bolt/Cap Screw Diameter
DESIGN INFORMATION |Symbol| Units (in.) Fractional Units (mm) Metric
3 1, 5l 3, 8 10 12 16 20
in. 0.65 0.81 1.00 1.09 12.5 16.5 20.5 25.4 27.6
HIS Insert O.D. D " mm
(mm) | (16.5) | (20.5) | (25.4) | (27.6) | (in.) | (0.49) | (0.65) | (0.81) | (1.00) | (1.09)
) in. 4.33 4.92 6.69 8.07 mm 90 110 125 170 205
HIS insert length | .
(mm) | (110) | (125) | (170) | (205) | (in.) | (3.54) | (4.33) | 4.92) | 6.69) | (8.07)
Bolt effective cross- in2 | 0.0775 | 0.1419 | 0.2260 | 0.3345 | mm? | 36.6 58 84.3 157 245
sectional area Ase (mm?) | (50) (92) (146) | (216) | (in.2) | (0.057) | (0.090) | (0.131) | (0.243) | (0.380)
HIS insert effective cross- inZ | 0178 | 0.243 | 0404 | 0410 | mm? | 515 108 | 169.1 | 2561 | 2376
sectional area Anser (mm?) | (115) (157) (260) (265) | (in.2) | (0.080) | (0.167) | (0.262) | (0.397) | (0.368)
) Ib 9,690 17,740 | 28,250 | 41,815 kN - - - - -
~ [Nominal steel Nsa
@ |strength — ASTM (kN) | (43.1) | (78.9) | (125.7) | (186.0) | (Ib) - - - - -
[se]
o (A193 B7° bolt/cap Ib 5,815 | 10,645 | 16,950 | 25,090 | kN - - - - -
< [screw Vsa
= (kN) | (25.9) | @47.3) | (75.4) | (111.6) | (Ib) - - - - -
% [Nominal steel Ib 12,645 | 17,250 | 28,680 | 29,145 kN - - - - -
< [strength — Nsa
HIS-N insert (kN) | (56.3) | (76.7) | (127.6) | (129.7) | (Ib) - - - - -
. b 8,525 15,610 | 24,860 | 36,795 kN - - - - -
n Nominal steel Nsa
3 O [strength — ASTM (kN) | (387.9) | (69.4) | (110.6) | (163.7) | (Ib) - - - - -
< = [A193 Grade B8M SS Ib 5115 | 9,365 | 14,915 | 22,075 | kN - - - - -
s @ bolt/cap screw Vsa
e (kN) | (22.8) | 41.7) | (66.3) | (98.2) | (b) - - - - -
(] -
< g Nominal steel Ib 18,065 | 24,645 | 40,970 | 41,635 | kN - - - - -
strength — Nsa
HIS-RN insert (kN) | (80.4) | (109.6) | (182.2) | (185.2) | (Ib) - - - - -
. b - - - - kN 29.5 46.5 67.5 125.5 196.0
Nominal steel Nsa
— , fstrength — 1SO 898-1 (kN) - - - - (Ib) | (6.582) |(10431) | (15,161) | (28,236) | (44,063)
@ o [Class 8.8 bolt/cap Ib - - - - kN 175 | 280 | 405 | 755 | 1175
o # [screw Vsa
o % (kN) - - - - (Ib) | (3,949) | (6,259) | (9,097) | (16,942) | (26,438)
@ O -
= 7 [Nominal steel b - - - - kN 25.0 53.0 83.0 125.5 116.5
strength — Nsa
HIS-N insert (kN) - - - - (Ib) (5,669) |(11,894) [ (18,628) | (28,210) | (26,176)
»  [Nominal steel N Ib - - - - kN 255 40.5 59.0 | 110.0 | 1715
k] ﬁstrength—ISO 3506-| 7| (kN) - - - - (Ib) | (5,760) | (9,127) |(13,2686) | (24,706) | (38,555)
O ¢ [1 Class A4-70
< °E |Stainless bolt/cap y Ib - - - - kN 15.5 245 355 66.0 | 103.0
© sa
3 2 Screw (kN) - - - - (Ib) [ (3,456) | (5,476) | (7,960) [(14,824) ((23,133)
™ N~ "
o < [Nominal steel Ib - - - - kN 36.0 75.5 118.5 179.5 166.5
@ <Llstrength — Nsa
HIS-RN insert (kN) - - - - (Ib) | (8,099) |(16,991) | (26,612) | (40,300) | (37,394)
Reduction for seismic shear| avseis - 0.94 - 0.94
Strength reduction factor } 0.65 ) 065
for tension? 4 ’ :
Strength reduction factor
for sh?aar2 4 . 0.60 ) 0.60

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Values provided for common rod material types based on specified strengths and calculated in accordance with ACI 318-19 Eq. (17.6.1.2) and Eq. (17.7.1.2b), ACI 318-14
Eq (17.4.1.2) or Eq (17.5.1.2b) or ACI 318-11 Eq. (D-2) and Eq. (D-29), as applicable. Nuts and washers must be appropriate for the rod.

2For use with the load combinations of ACI 318 (-19 or -14) 5.3 or ACI 318-11 9.2, as applicable, as set forth in ACI 318-19 17.5.3, ACI 318-14 17.3.3 or ACI 318-11 D.4.3,
as applicable. Values correspond to a brittle steel element for the HIS insert.

3For the calculation of the design steel strength in tension and shear for the bolt or screw, the ¢ factor for ductile steel failure according to ACI 318-19 17.5.3, ACI 318-14
17.3.3 or ACI 318-11 D.4.3, as applicable, can be used
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Fractional and Metric HIS-N and HIS-RN Concrete Breakout Strength Carbide Bit or
Internal Threaded Insert Hilti Hollow Carbide Bit

TABLE 27—CONCRETE BREAKOUT DESIGN INFORMATION FOR FRACTIONAL AND METRIC HILTI HIS-N AND HIS-RN INSERTS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)'

Nominal Bolt/Cap Screw Diameter Nominal Bolt/Cap Screw Diameter
DESIGN INFORMATION | Symbol | Units (in.) Fractional Units (mm) Metric
w | % | w | w 8 | 10 | 12 [ 16 | 20
Effectiveness factor for K in-Ib 17 Sl 7.1
c,cr
cracked concrete (Sl) (71) (in-Ib) (17)
Effectiveness factor for K in-Ib 24 Sl 10
uncracked concrete : (Sl) (10) (in-Ib) (24)
in. 43/g 5 6%/, 8/ mm 90 110 125 170 205
Effective embedment depth her
(mm) | (110) (125) (170) (205) (in.) (3.5) (4.3) (4.9) (6.7) (8.1)
in. 3", 4 5 5'/, mm 63 83 102 127 140
Min. anchor spacing® Smin
(mm) (83) (102) (127) (140) (in.) (2.5) (3.25) (4.0) (5.0) (5.5)
in. 3, 4 5 5, mm 63 83 102 127 140
Min. edge distance® Crin
(mm) (83) (102) (127) (140) (in.) (2.5) (3.25) (4.0) (5.0) (5.5)
Minimum concrete . in. 5.9 6.7 9.1 10.6 mm 120 150 170 230 270
thickness (mm) | (150) (170) (230) (270) (in.) (4.7) (5.9) (6.7) 9.1) (10.6)
Critical edge distance —
splitting Cac - See Section 4.1.10 of this report - See Section 4.1.10 of this report
(for uncracked concrete)
Strength reduction factor for|
tension, concrete failure @ - 0.65 - 0.65
modes?
Strength reduction factor for|
shear, concrete failure ) - 0.70 - 0.70
modes?

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897MPa.
For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

Additional setting information is described in Figure 8A, Manufacturers Printed Installation Instructions (MPII).

2The strength reduction factor applies when the load combinations from the IBC or ACI 318 are used and the requirements of ACI 318-19 17.5.3, ACI 318-14 17.3.3 or ACI
318-11 D.4.3, as applicable, are met. If the load combinations of ACI 318-11 Appendix C are used, the appropriate strength reduction factor must be determined in
accordance with ACI 318-11 D.4.4.

SFor installations with 1%/s-inch edge distance, refer to Section 4.1.9 for spacing and maximum torque requirements.
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TABLE 28—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL AND METRIC HILTI HIS-N AND HIS-RN INSERTS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT (OR HILTI HOLLOW CARBIDE DRILL BIT)'

Nominal bolt/cap screw diameter (in.) Nominal bolt/cap screw diameter (mm)
DESIGN INFORMATION Symbol Units Units
3l 12 5/g 34 8 10 12 16 20
in. 43/g 5 6%/4 8/g mm 90 110 125 170 205
Embedment her
(mm) (110) (125) (170) (205) (in.) (3.5) (4.3) (4.9) (6.7) (8.1)
g N Qharacteristic bond strength . psi 1,070 1,070 1,070 1,070 MPa 7.4 7.4 7.4 7.4 7.4
o g é in cracked concrete : (MPa) (7.4) (7.4) (7.4) (7.4) (psi) (1,070) | (1,070) | (1,070) | (1,070) | (1,070)
= g § E ,Charadezsgc bond tstrength e psi 1,790 1,790 1,790 1,790 MPIa 12.3 12.3 12.3 12.3 12.3
; E [ In uncracked concrete (MPé) (12.3) (12.3) (12.3) (12.3) (psi) (1,790) (1,790) (1,790) (1,790) (1,790)
° 3 5% Characteristic bond strength| psi 740 740 740 740 MPa 5.1 5.1 5.1 5.1 5.1
5 % Bl in cracked concrete (MPa) (5.1) (5.1) (5.1) (5.1) (psi) (740) (740) (740) (740) (740)
> % | 25 |characteristic bond strength psi 1,240 1,240 1,240 1,240 MPa 8.5 8.5 8.5 8.5 85
S 2 | 7 |inuncracked concrete Founer (MPa) (8.5) (8.5) (8.5) (8.5) (psi) (1,240) | (1,240) | (1,240) | (1,240) | (1,240)
= IAnchor Category - - 1 1 1 1 - 1 1 1 1 1
Strength Reduction factor @d, Pws - 0.65 0.65 0.65 0.65 - 0.65 0.65 0.65 0.65 0.65
g o Characteristic bond strength| psi 800 810 820 820 MPa 55 55 5.6 5.7 5.7
oy in cracked concrete ’ (MPa) (5.5) (5.6) (5.7) (5.7) (psi) (790) (800) (810) (820) (820)
° g § Characteristic bond strength . psi 1,340 1,350 1,370 1,380 MPa 9.1 9.2 9.3 9.5 9.5
I = in uncracked concrete ' (MPa) (9.2) (9.3) (9.5) (9.5) (psi) (1,330) (1,340) (1,350) (1,370) (1,380)
é g .. [Characteristic bond strength e psi 550 560 570 570 MPa 3.8 3.8 3.8 3.9 3.9
g g g in cracked concrete ' (MPa) (3.8) (3.8) (3.9) (3.9) (psi) (550) (550) (560) (570) (570)
L % § [Characteristic bond strength . psi 920 930 950 950 MPa 6.3 6.4 6.4 6.5 6.6
= [inuncracked concrete ' (MPa) (6.4) (6.4) (6.5) (6.6) (psi) (920) (920) (930) (950) (950)
JAnchor Category - - 3 3 3 3 - 3 3 3 3 3
Strength Reduction factor wr - 0.45 0.45 0.45 0.45 - 0.45 0.45 0.45 0.45 0.45
g o Characteristic bond strength| psi 710 720 750 750 MPa 4.8 4.9 5.0 5.1 5.2
Ty in cracked concrete ’ (MPa) (4.9) (5.0) (5.1) (5.2) (psi) (700) (710) (720) (750) (750)
2 % § [Characteristic bond strength| psi 1,190 1,210 1,250 1,260 MPa 8.0 8.2 8.4 8.6 8.7
g ~  [nuncracked concrete ' (MPa) (8.2) (8.4) (8.6) (8.7) (psi) (1,160) | (1,190) | (1,210) | (1,250) | (1,260)
§ g " Characteristic bond strength . psi 490 500 510 520 MPa 33 34 34 35 3.6
% g ) in cracked concrete ' (MPa) (3.4) (3.4) (3.5) (3.6) (psi) (480) (490) (500) (510) (520)
E € S [Characteristic bond strength psi 820 840 860 870 MPa 55 5.6 5.8 5.9 6.0
@ | @ [inuncracked concrete s (MPa) (5.6) (5.8) (5.9) (6.0) (psi) (800) (820) (840) (860) (870)
IJAnchor Category - - 3 3 3 3 - 3 3 3 3 3
Strength Reduction factor Puw - 0.45 0.45 0.45 0.45 - 0.45 0.45 0.45 0.45 0.45
Reduction for seismic tension OIN,seis - 1 1 1 1 - 1 1 1 1 1

For SlI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Bond strength values correspond to concrete compressive strength f = 2,500 psi (17.2 MPa). For concrete compressive strength, e, between 2,500 psi (17.2 MPa) and 8,000 psi
(55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (f< / 2,500)°2%for uncracked concrete [For Sl: (fs/ 17.2)%%5] and (f / 2,500)%'5 for cracked
concrete [For Sl: (fz/ 17.2)%'%]. See Section 4.1.4 of this report for bond strength determination.

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).

Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly constant over
significant periods of time.
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TABLE 29—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL AND METRIC HILTI HIS-N AND HIS-RN INSERTS IN
HOLES CORE DRILLED WITH A DIAMOND CORE BIT AND ROUGHENED
WITH A HILTI ROUGHENING TOOL'

Nominal bolt/cap screw Nominal bolt/cap screw diameter
DESIGN INFORMATION Symbol | Units diameter (in.) Units (mm)
1 5lg 34 12 16 20
Embedment For in. 5 6% 8'/s mm 125 170 205
(mm) (125) (170) (205) (in.) (4.9) (6.7) (8.1)
- Charac[t:s_ristic blz(anéj psi 750 750 750 MPa 5.2 5.2 5.2
~§ Temperature prengih in cracke Ter MPa) | (5.2) (5.2) 62 | (psi) (750) (750) (750)
© range A*>  (Characteristic bond psi 1,790 1,790 1,790 MPa 12.3 12.3 12.3
@ strength in uncracked Thuner
g, concrete (MPa) | (12.3) (12.3) (12.3) (psi) (1,790) | (1,790) | (1,790)
= g Characteristic bond psi 515 515 515 MPa 3.6 3.6 3.6
> .
5 3| Temperature plrengih in cracked | MPa) | (36) | (36) | (36) | (s | 15 | (515 | (515)
© range B> [Characteristic bond psi 1,240 1,240 1,240 MPa 8.5 8.5 8.5
e strength in uncracked T uncr
S concrete (MPa) (8.5) (8.5) (8.5) (psi) (1,240) | (1,240) (1,240)
g‘ IAnchor Category - - 1 1 1 - 1 1 1
Strength Reduction factor Bd, Pus - 0.65 0.65 0.65 - 0.65 0.65 0.65
Reduction for seismic tension OIN, seis - 1 1 1 - 1 1 1

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Bond strength values correspond to concrete compressive strength in the range 2,500 psi < f'c < 8,000 psi.

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).

Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures
are roughly constant over significant periods of time.
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TABLE 30—BOND STRENGTH DESIGN INFORMATION FOR FRACTIONAL AND METRIC HILTI HIS-N AND HIS-RN INSERTS IN HOLES CORE
DRILLED WITH A DIAMOND CORE BIT!

DESIGN INFORMATION Symbol Units Nominal bolt/cap screw diameter (in.) Units Nominal bolt/cap screw diameter (mm)
3l I 5lg 3s 8 10 12 16 20
Embedment h in. 43/g 5 6%/4 8/s mm 90 110 125 170 205
o (mm) (110) (125) (170) (205) (in.) (3.5) (4.3) (4.9) (6.7) (8.1)
a Characteristic psi 1,200 | 1,200 | 1,200 | 1,200 | MPa 8.3 8.3 8.3 8.3 8.3
8., Temperature | bond strength in .
T = 2 uncr
=0 range A uncracked (MPa) (8.3) (8.3) (8.3) (8.3) (psi) (1,200) | (1,200) | (1,200) | (1,200) | (1,200)
o g concrete
s 3§ Characteristic psi 830 830 830 830 MPa 5.7 5.7 5.7 5.7 5.7
% 32 Temperature | bond strength in .
e~ 2 uncr .
5w range B uncracked MPa) | 57) | 5.7) | 57) | .7) (psi) (830) (830) (830) (830) (830)
E concrete
>0 |Anchor Category - - 3 3 3 3 - 2 3 3 3 3
e Strength Reduction factor Bd, Pus - 0.45 0.45 0.45 0.45 - 0.55 0.45 0.45 0.45 0.45

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

'Bond strength values correspond to concrete compressive strength i = 2,500 psi (17.2 MPa). For concrete compressive strength, fc, between 2,500 psi (17.2 MPa) and 8,000 psi
(55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (. / 2,500)%25 for uncracked concrete [For SI: (f / 17.2)°2%]. See Section 4.1.4 of this report
for bond strength determination.

2Temperature range A: Maximum short term temperature = 130°F (55°C), Maximum long term temperature = 110°F (43°C).

Temperature range B: Maximum short term temperature = 176°F (80°C), Maximum long term temperature = 110°F (43°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g., as a result of diurnal cycling. Long term concrete temperatures are roughly constant over
significant periods of time.

TABLE 31—DEVELOPMENT LENGTH FOR U.S. CUSTOMARY UNIT REINFORCING BARS IN HOLES DRILLED WITH A HAMMER DRILL AND
CARBIDE BIT OR HILTI HOLLOW CARBIDE BIT OR CORE DRILLED WITH A DIAMOND CORE BIT OR A DIAMOND CORE BIT AND ROUGHENED
WITH A HILTI ROUGHENING TOOL *25%8

Bar Size
DESIGN Symbol Criteria Section of Units
INFORMATION Y Reference Standard
#3 #4 #5 #6 #7 #8 #9 #10
Nominal reinforcing b in. 0.375 0.500 0.625 0.750 0.875 1.000 1.128 1.270
omina di;er:‘e?erf'”g arl g, ASTM AB15/A706
(mm) (9.5) (12.7) (15.9) (19.1) (22.2) (25.4) (28.7) (32.3)
in2 0.11 0.20 0.31 0.44 0.60 0.79 1.00 1.27
Nominal bar area Ap ASTM A615/A706
(mm2) (71 (129) (199) (284) (387) (510) (645) (819)
Development length for ACI 318-19 25.4.2.4 in. 12.0 14.4 18.0 216 315 36.0 406 457
fy=60 ksiand fc= I ACI 318-14 25.4.2.3
2,500 psi (normal d e
weight concrete)® ACI 318-11 12.2.3
(mm) (304.8) (365.8) (457.2) (548.6) (800.1) (914.4) (1031.4) | (1161.3)
De;/el%%mkept Ieg%th for ACI 318-1925.4.2.4 in. 12.0 12.0 14.2 17.1 24.9 28.5 32.1 36.1
= si and o=
4,000 psi (normal la Aféf; 18; fff:;:
H 3.4 - L.
weight concrete) (mm) (304.8) (304.8) (361.4) (433.7) (632.5) (722.9) (815.4) (918.1)

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

'Development lengths valid for static, wind, and earthquake loads (SDC A and B).

2Development lengths in SDC C through F must comply with ACI 318 (-19 or -14) Chapter 18 or ACI 318-11 Chapter 21, as applicable, and section 4.2.4 of this report.

3 For all-lightweight concrete, increase development length by 33% unless the provisions of ACI 318-19 25.4.2.5 or ACI 318-14 25.4.2.4 are met to permit A > 0.75. For sand-
lightweight concrete, increase development length by 18% unless the provisions of ACI 318-19 25.4.2.5 or ACI 318-14 25.4.2.4 are met to permit A > 0.85.

4 (%’f) = 2.5, y=1.0, Ye=1.0, ws=0.8 for dy < #6,1.0 for dy > #6

5Calculations may be performed for other steel grades per ACI 318 (-19 or -14) Chapter 25 or ACI 318-11 Chapter 12.
5Minimum development length shall not be less than 12 in (305 mm) per ACI 318 (-19 or -14) Section 25.4.2.1.
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TABLE 32—DEVELOPMENT LENGTH FOR EU METRIC REINFORCING BARS IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE
BIT OR HILTI HOLLOW CARBIDE BIT OR CORE DRILLED WITH A DIAMOND CORE BIT OR A DIAMOND CORE BIT AND ROUGHENED WITH
A HILTI ROUGHENING TOOL'258

P - . Bar Size
riteria section o1 .
DESIGN INFORMATION Symbol Units
Reference Standard 10 12 16 20 25 32
i i i mm 10 12 16 20 25 32
Nom|nal're|nforcmg bar o BS4449: 2005
diameter (in.) (0.394) (0.472) (0.630) (0.787) (0.984) (1.260)
mm? 78.5 113.1 2011 314.2 490.9 804.2
Nominal bar area Ab BS 4449: 2005
(in?) (0.12) (0.18) (0.31) (0.49) (0.76) (1.25)
Development length for ACI 318-1925.4.2.47 mm 348 a7 556 871 1087 1392
fy=72.5 ksi and f.= 2,500 psi la ACI 318-14 25.4.2.3
(normal weight concrete)** ACI 318-1112.2.3 (in.) (13.7) (16.4) (21.9) (34.3) (42.8) (54.8)
Development length for ACI 318-19 25.4.2.47 mm 305 330 439 688 859 1100
fy=72.5 ksi and f= 4,000 psi la ACI 318-14 25.4.2.3
(normal weight concrete)># ACI 318-1112.2.3 (in.) (12.0) (13.0) (17.3) (27.1) (33.8) (43.3)

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Development lengths valid for static, wind, and earthquake loads (SDC A and B).

2Development lengths in SDC C through F must comply with ACI 318 (-19 or -14) Chapter 18 or ACI 318-11 Chapter 21 and section 4.2.4 of this report.

3 For all-lightweight concrete, increase development length by 33% unless the provisions of ACI 318-19 25.4.2.5 or ACI 318-14 25.4.2.4 are met to permit A > 0.75. For sand-
lightweight concrete, increase development length by 18% unless the provisions of ACI 318-19 25.4.2.5 or ACI 318-14 25.4.2.4 are met to permit A > 0.85.

4(6”;—"‘) =25, y=1.0, Ye=1.0, ws=0.8 for dp < 20 mm,1.0 for db = 20 mm

b
5Calculations may be performed for other steel grades per ACI 318 (-19 or -14) Chapter 25 or ACI 318-11 Chapter 12.
SMinimum development length shall not be less than 12 in (305 mm) per ACI 318 (-19 or -14) Section 25.4.2.1.
7 lymust be increased by 9.5% to account for yg in ACI 318-19 25.4.2.4. yg has been interpolated from Table 25.4.2.5 of ACI 318-19 for f, = 72.5 ksi.

TABLE 33—DEVELOPMENT LENGTH FOR CANADIAN REINFORCING BARS IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT OR
HILTI HOLLOW CARBIDE BIT OR CORE DRILLED WITH A DIAMOND CORE BIT OR A DIAMOND CORE BIT AND ROUGHENED WITH A HILTI
ROUGHENING TOOL "2%6

Bar Size
DESIGN INFORMATION Symbol | Criteria Section of Reference | ;¢
10M 15M 20M 25M 30M
mm 11.3 16.0 19.5 25.2 29.9
Nominal reinforcing bar diameter db CAN/CSA-G30.18 Gr.400
(in.) (0.445) (0.630) (0.768) (0.992) (1.177)
mm? 100.3 201.1 298.6 498.8 702.2
Nominal bar area Ap CAN/CSA-G30.18 Gr.400
(in?) (0.16) (0.31) (0.46) 0.77) (1.09)
Development length for ACI 318-1925.4.2.4 mm 315 445 678 876 1,041
f,= 58 ksi and f:= 2,500 psi la ACI 318-14 25.4.2.3
normal weight concrete)®* _
( 9 ) ACI318-1112.2.3 (in.) (12.4) (17.5) (26.7) (34.5) (41.0)
Development length for ACI 318-1925.4.2.4 mm 305 353 536 693 823
fy= 58 ksi and f.= 4,000 psi la ACI 318-14 25.4.2.3
normal weight concrete)®# -
( 9 ) ACI318-1112.2.3 (in.) (12.0) (13.9) 21.1) (27.3) (32.4)

For SI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

"Development lengths valid for static, wind, and earthquake loads (SDC A and B).

2Development lengths in SDC C through F must comply with ACI 318 (-19 or -14) Chapter 18 or ACI 318-11 Chapter 21 and section 4.2.4 of this report.

3 For all-lightweight concrete, increase development length by 33% unless the provisions of ACI 318-19 25.4.2.5 or ACI 318-14 25.4.2.4 are met to permit A > 0.75. For sand-
lightweight concrete, increase development length by 18% unless the provisions of ACI 318-19 25.4.2.5 or ACI 318-14 25.4.2.4 are met to permit A > 0.85.

4 (%) =25, y=1.0, Ye=1.0, ws=0.8 for dy < 20M,1.0 for d» = 20M

5Calculations may be performed for other steel grades per ACI 318 (-19 or -14) Chapter 25 or ACI 318-11 Chapter 12.
5Minimum development length shall not be less than 12 in (305 mm) per ACI 318 (-19 or -14) Section 25.4.2.1.
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Adhesive anchoring system for rebar and anchor fastenings In concrete
& Prior lo use of product,follow he inslnuctions for use and the legaly obligated sty precaulions.
» See the Salety Dala Sheel for this product.

Hiltl HIT-RE 500 V3
Contains epory consiituents. May produce an allergic reaciion.(4)
Contains: t bisphenol-AIF- resin MWW <700 4), (A,

m-Xylenediamine (8}, 2-metiyl-1,5-pentanediamine (B)

RO MON

H314  Causes sever skin bums and eye damage (A,8)
H317  May cause an allergic skin reackan. (4B}

H335  May cause respiralary inilaion (B}

H11 Taic to aqualic e with long lasting efiects.(4)

200 Wear proteciive gloves/protecive clothingleye protsctionfisce prolection.
260 Donot braihe vapours.
P303$P351+P353  IF ON SKIN (or hair): Remove/Take off immediaisly all contaminated clothing. Rirce skin with

IF IN EYES: Rir waer for several minutes. Remoue cantact lenses, if present
‘and easy o do. Gonlinue rinsing

P333:P313 Il skin intafion or rash oceurs: Gel medical advioefattention.

P337+F313 Il ey inlation persists: Ge! medical

Recommended prolective cquipment:

Evs aroleslian Tightly seed safely glasses e.q.: #02065440 Salety glasses PP EV-CA NGH diear;
02065591 Goggles PP EV-HA AL HC/AF clear,

Pralective ploves: EN 574 ; Materialof gioves: Niti rubber, NSR

Aveid diect conlact with icall the pr son by

Final scleclian of approgriale rotective c

Disposal considerations

Emply packs:

» Leave the Mirer atiached and dizpase of via the local Green Dot col
- or EAK wasl malerial code 15 01 02 plasic packaging.

ing system o-
Fall or partally cmplicd packs:
» dispose of as special wasle in accordance with cificial regulations.
— EAK wasle malerial oods: 30 01 27* painl, inks, adhesives and resins conlai
- or waste material code: EAK 08 04 03* wasle adhecives

measures.

y organ
ismeal iz in the respansibility af the user

dangerous cubslances
arganiz salvents o

substances.
Cenlenl: 330mi/ 1.1 00z 500 mi / 168 floz.
Weih: 59/ 1640z To5g/24802
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Warranly: Refer io standard Hilli terms and condiions of sale for warranty information.

Failure fo observe these inslallafion instnuctions, use of non-Hilli anchors, poor or queskionable concrete condiions,
orunique affect the refiabiity or of the fastenings.

Product information

~ Pways keep this instruckion for use logether wit the product.

~ Ensure that the insiruction for use s with the product when it i given to ofher persons.

~ Salcly Dala Sheet: Review the DS befors use.

— Check expiration dale: Ses expirafion date imprint on foilpack manéold (monthiyear). Do not use expired product

— Foil pack lemperalure during usage: 5 °C 1o 40 °C {41 *F 1o 104 °F.

~ Condilions for Iramsaorl and slorage: Keep in 2 cool, dry and dark place between +5°C 10 25 °C /
4 FRTTE

~ Forany appicalion not eoversd by fhis document | beyond values specified, pleass contact Hili

~ Parlty wsed Ioil packs musl be wsed up within 4 weeks, Leave the miver attached on the 1o pack manitald and siore
under the recommandad shorage conditions. If reused, atach & new mirer and discard the initial quantity of anchor
athesive

A\ waRNiNg

A\ Imgroper handiing may cavse morlar spkashes. Eve contac! wilh morlar may cawse irreversiblc eve damage!

~ Always wear ighlly sealed salely giasses, gioves and proleciive clothes belore handing the moriar!

- Never start dispensing without a mixer properly screwed on.

- When using an exiension hoss: Discard of inifal mortar flow must be dane thiaugh supplisd mixer anly (not through
the extension hose).

~ Aliach a new mixer prior bo dispensing & new loil pack {snug fi)

- Gaution! Never remove the mixer while the fol pack system is under pressur. Press the release bution of the
dispenser to avoid mortar splashing.

~ Use only the type of mixer supplied wilh the adhasive. Do nat modily the mixerin any way

- Never use damaped foil packs andor damaged or unclean foil pack hokders.

A\ Puor luad values / potenlial faiiore of fastening poins duc la inadequale borebule cleaning. The borcheles must be dry
and free of debrri, dus1, waler, ice, sil, orcase and olher contaminants prior lo adbesive imiccliun.
~ For blowing out e borshole - blow out with ail nee air uni retum air siream is free of noficeable dust
~ Forfiushing the barehole - flush with water line pressure unil water runs clear.
~ Important? Remove all waer from the borshole and blow oul with ol iree compressed air unlil borshole is complelely
injeclion o hammer dilled hole in underwater applicalion).

A\ Ensare that horchalcs arc filled Iram the back of thc borcheles wilbou farming air vaid
I nesessary, use the accessores ! extensions o reash the back of the barehole.
~ For overhead appicalians use the overhead accessories HIT-52 / IP and lake speial care when inserfing the faste-
ning slement. Excess adhesive may ba forced oud of the barehole. Make sure that no mortar drips onto the instalier.
~ Ifa new mixer is inclalled onto a previausly-cpaned foil pack, the firs trigger pulls must be discardd.
A new mixer must be used for each new fail pack

FIGURE 8A—MANUFACTURER’S PRINTED INSTALLATION INSTRUCTIONS (MPII) (Continued)
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TE-YRT

4.1 L= @ dy fmm] | — == TEYRT

18 TE-YRT 18/320
20 TE-YRT 20/320
22 TE-YRT 22/400
25 TE-YRT 25/400
28 TE-YRT 28/480
30 TE-YRT 30/540
32 TE-YRT 32/500
35 TE-YRT 35/600
34 TE-YRT 3/4" /12 112"
/8 TE-YRT 7/8"/ 15"
1" TEYRT 1" /17 1/2"
11/8° TE-YRT 1 1/8"/20"
13/8" TE-YRT 1 3/8"/25"

HIT-RE 500 V3

1] 2|
§HTRE 500 V3 ‘
[ )
N
““ s I
0 d{J
o @l TE-YRT 18/320 RTG 18
TE-YRT 20/320 RTG 20
TE-YRT 22/400 RTG 22
TE-YRT 25/400 RTG 25
e=yf=—= 1 TE-YRT 28/480 RTG 28
TE-YRT 30/540 RTG 30
TE-YRT 32/500 RTG 32
P N TE-YRT 35/600 RTG 35
ﬁ ——- TEYRT i) RTG
TE-YRT 347/ 12 1/2" RTG 34"
TE-YRT 78"/ 15" RTG 7/8"
TEYRT 1° /17 1/2" RTG 1"
=rQ=r=s "'Ai TEYRT 11/8*/ 20" RTG 11/8"
TE-YRT 1 38"/ 25" RTG 13/8"

8.1 5 e [mm] & tougen (=ha/ 10)

0...100 10 sec
101 ... 200 20 sec
201 ... 300 30 sec
301 ... 400 40 sec
401 ... 500 50 sec
501 ... 600 60 sec
0.. 4 10 sec
401... 8 20 sec
8.01...12 30 sec
12.01...16 40 sec
16.01 ... 20 50 sec
20.01...25 60 sec
12 /X528 gdymm] ——- TEYRT
179...182 TE-YRT 18/320
19,9...20.2 TE-YRT 20/320
219..222 TE-YRT 22/400
249..252 TE-YRT 25/400
279...282 TE-YRT 28/480
299...30,2 TE-YRT 30/540
319...322 TE-YRT 32/500
349..352 TE-YRT 35/600
572 @ d, [inch] =—-= TE-YRT
0.764...0.776 TE-YRT 3/4" /121/2"
0.862...0.874 TE-YRT 7/8" / 15"
1.008...1.020 TEYRT 1" /17 1/2"
1.146...1.157 TE-YRT 1 1/8"/ 20"
1.374...1.386 TE-YRT 1 3/8"/ 25"

FIGURE 8B—MANUFACTURER’S PRINTED INSTALLATION INSTRUCTIONS (MPII
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ICC-ES Evaluation Report ESR-3814 City of LA Supplement
Reissued January 2025
This report is subject to renewal January 2027.

www.icc-es.org | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

DIVISION: 03 00 00—CONCRETE
Section: 03 16 00—Concrete Anchors

DIVISION: 05 00 00—METALS
Section: 05 05 19—Post-Installed Concrete Anchors

REPORT HOLDER:
HILTI, INC.
EVALUATION SUBJECT:

HILTI HIT-RE 500 V3 ADHESIVE ANCHORS AND POST-INSTALLED REINFORCING BAR CONNECTIONS IN CRACKED
AND UNCRACKED CONCRETE

1.0 REPORT PURPOSE AND SCOPE
Purpose:

The purpose of this evaluation report supplement is to indicate that the Hilti HIT RE 500 V3 Adhesive Anchoring System and
Post-Installed Reinforcing Bar System for cracked and uncracked concrete, described in ICC-ES evaluation report
ESR-3814, has also been evaluated for compliance with the codes noted below as adopted by the Los Angeles Department
of Building and Safety (LADBS).

Applicable code editions:

W 2023 City of Los Angeles Building Code (LABC)

B 2023 City of Los Angeles Residential Code (LARC)
2.0 CONCLUSIONS

The Hilti HIT-RE 500 V3 Adhesive Anchoring System and Post-Installed Reinforcing Bar System for cracked and uncracked
concrete, described in Sections 2.0 through 7.0 of the evaluation report ESR-3814, complies with LABC Chapter 19, and the
LARC, and is subject to the conditions of use described in this supplement.

3.0 CONDITIONS OF USE

The Hilti HIT RE 500 V3 Adhesive Anchoring System and Post-Installed Reinforcing Bar System described in this evaluation
report supplement must comply with all of the following conditions:

¢ All applicable sections in the evaluation report ESR-3814.

e The design, installation, conditions of use and identification of the Hilti HIT-RE 500 V3 Adhesive Anchoring System and
Post-Installed Reinforcing Bar System are in accordance with the 2021 International Building Code® (IBC) provisions noted
in the evaluation report ESR-3814.

e The design, installation and inspection are in accordance with additional requirements of LABC Chapters 16 and 17, as
applicable.

¢ Under the LARC, an engineered design in accordance with LARC Section R301.1.3 must be submitted.

e The allowable and strength design values listed in the evaluation report and tables are for the connection of the adhesive
anchors and post installed reinforcing bars to the concrete. The connection between the adhesive anchors or post installed
reinforcing bars and the connected members shall be checked for capacity (which may govern).

e For use in wall anchorage assembilies to flexible diaphragm, anchors shall be designed per the requirements of City of Los
Angeles Information Bulletin P/BC 2020-071.

This supplement expires concurrently with the evaluation report, reissued January 2025.

ICC-ES Evaluation Reports are not to be construed as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed N
as an endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evaluation Service, LLC, express or implied, as ~ AW

to any finding or other matter in this report, or as to any product covered by the report. ﬁﬁﬁm
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ICC-ES Evaluation Report ESR-3814 FL Supplement w/ HVHZ
Reissued January 2025

This report is subject to renewal January 2027.

www.icc-es.org | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

DIVISION: 03 00 00—CONCRETE
Section: 03 16 00—Concrete Anchors

DIVISION: 05 00 00—METALS
Section: 05 05 19—Post-Installed Concrete Anchors

REPORT HOLDER:
HILTI, INC.
EVALUATION SUBJECT:

HILTI HIT-RE 500 V3 ADHESIVE ANCHORS AND POST-INSTALLED REINFORCING BAR CONNECTIONS IN CRACKED
AND UNCRACKED CONCRETE

1.0 REPORT PURPOSE AND SCOPE
Purpose:

The purpose of this evaluation report supplement is to indicate that the Hilti HIT-RE 500 V3 Adhesive Anchors and
Post-Installed Reinforcing Bar System in Concrete, described in ICC-ES evaluation report ESR-3814, have also
been evaluated for compliance with the codes noted below.

Applicable code editions:

B 2023 Florida Building Code—Building

B 2023 Florida Building Code—Residential
2.0 CONCLUSIONS

The Hilti HIT-RE 500 V3 Adhesive Anchor System and Post-Installed Reinforcing Bar System, described in Sections 2.0
through 7.0 of ICC-ES evaluation report ESR-3814, comply with the Florida Building Code—Building and
the Florida Building Code—Residential, provided the design requirements are determined in accordance with the Florida
Building Code—Building or the Florida Building Code—Residential, as applicable. The installation requirements noted in
ICC-ES evaluation report ESR-3814 for the 2021 International Building Code® meet the requirements of the Florida Building
Code—Building or the Florida Building Code—Residential, as applicable.

Use of the Hilti HIT-RE 500 V3 Adhesive Anchor System and Post-Installed Reinforcing Bar System has also been found to
be in compliance with the High-Velocity Hurricane Zone provisions of the Florida Building Code—Building and the Florida
Building Code—Residential with the following condition.

a) For anchorage of wood members, the connection subject to uplift must be designed for no less than 700 pounds
(3114 N).

For products falling under Florida Rule 61G20-3, verification that the report holder’s quality-assurance program is audited
by a quality-assurance entity approved by the Florida Building Commission for the type of inspections being conducted is
the responsibility of an approved validation entity (or the code official, when the report holder does not possess an
approval by the Commission).

This supplement expires concurrently with the evaluation report, reissued January 2025.

ICC-ES Evaluation Reports are not to be construed as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed N i
as an endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evaluation Service, LLC, express or implied, as

to any finding or other matter in this report, or as to any product covered by the report. ?‘u‘n"[‘-’é‘ﬁﬁ“&?{ =
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