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(After ACH 4393807, 2007, conrtesy of Americen Concrete Instinne.)
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;. “Rebar theory” F _. “Anchor theory”
“Design of rabar as a rabar” . “Dasign of rebar as an anchor”
e |||

| Static | [ Fire I [ Selismic | : Fire | Sealsmic

Product ; Elae f0= TR 049
Qualification EAD % part § x
..._.._... * i = ......*. i' E * ! i
' CSTB regional ' CSTEIDIBt
Tachnical data ETA approval ETA regional approval S
....... _ S fl B Iy t fl _ 4
TR 029 TR 045
Design method EC2 EC2 based (EN 1992-4) Local regulations | (EN 1992-4)
Qualification for C1
R
Qualification for G2
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PEAK GROUND ACCELERATION AND BUILDING CATEGORY
ARE DIFFERENT FOR C1 AND C2

Seismicity level® Importance Class acc. to EN 1998-1:2004, 4.2.5 Category C1 or C2 is
1 function of seismicity
Class ay5¢ | I ] . v ! level (PGA) and
Very low® a;5=2005g Mo additional requirement LT:E‘:;;?EQCHSS of
Low* | 005g=<a;5s0.10g c1 [ Cléorc2* [ c2
>low | ayS5>010g c1 | c2 :

2 The values defining the saismicily lesals ane may be found in the Mational Annex of EN 1888.1
* Definition according to EN 1998-1:2004, 3.2.1

Yoy = SRgh GIoUnd SCSelEration of | yie A Ground (BN THERE-1000, 3027)
5 = soll factor (see e.g. EN 1908-1:2004, 3.2.2)

4 €1 for Type 'B' connections (see 5.1)
* G2 for Type 'A’ connections (see 5.1)

Eurocode 1990 “working life category 5" - infrastructure
Adapted from EN 1990 Table 2.1 —“Indicative design working life”
Design working Indicative design

life category working life (years) Examples
1 10 Temporary struclures
2 10-25 Replaceable structural parts
3 15-30 Agricultural and similar structures
4 50 Buildings and other common structures
5 100 Monumental buildings, bridges, and other civil structures
&) @MasoumiCivileng st (5444 Sl el e 83T 55l g 4
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« ETA C2is required in most cases for a seismic acceleration >5%g
» |ICC-ES ESR seismic approved anchors required for >10%g

Structural applications Non-structural applications
Vital projects | Other buildings Vital projects |

<0.05g ETA (not seismic)

ETAC2

ETAC2 / ICC-ES ESR

Recommended seismic performance categories (a,.S for 475 years return period)
Source: ETAG 001 Annex E and EQOTA TRD45
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ETA-16/014)
du 147052018

Eurcpean Technical
Assessment

s . e 5 g i ——

= ETA-16/0143

= Dated 14/05/2019

e RES00V3 - Anchoring for
- static/quasi static, seismic
i in 50 & 100 years service life
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Cariipy Somrdivpan of
Tow Swrwpan tha il

Eurcpean Technical
Aasessemen

]
S -
e
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Tikeamn
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i
i

0

i

i 3

| |

i
ty

1,|

< e

ETA-18/0142
du 27705/2019

e g e T B 1] B e em——

ETA-16/0142
Dated 27/05/2019

RE500V3 - Rebar connection for
static/quasi static, fire & seismic
in 50 years service life
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Steel Concroto

Bidaction hetor |
T ]

£

Stoel strength [Nimm]
Concrate strength [Nimm)

L] ﬂll;l':l 'Ffilﬂ 'IETDG 1] EEIG 'Ili]ﬂ- 1600 . bheg L Ll

Temperature (8) [*C]

;- Readuction of strength when
subjected to high temperatures

T g s [T

Efficiently behaviour in fire
conditions
Mon-combustible

Mo emissions of smoke
Good thermal insulation

temperatures, it should be part
of the consideration in our PIR

=  Mortars have high sensitivity to
design

CONCRETE COVER AFFECTS THE HEATING TRANSFER

ALONG THE ANCHORAGE LENGTH

Heat is treansferred (o the rebar vie conoroatas |

L=l=0i -l

€) @MasoumiCivileng s~ #<%s 55§
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Hilti HIT-RE 100 mortar with rebar (as anchor) Hilti HIT-RE 500 V3 mortar with rebar (as anchor)
Injection mortar systsm Banalits Injection morter aystsm Beneits
al - SAFEwet tachnology hanmmer
= suitnbdl for Por-Cracked ard ailling aad bodahals laaning i
— crickod concrete & 20025 o ) nns whog with Pl helbey chill B
HIT-BE 100 G SE0 HIT-RE 00 w3 |- SAFEsei Wschnology: highaeat
330 i, 500y | - Pah bonding capacity 330 red, 500 ml :wr el i
- A - @t 1400 mi fol 3 oy ok
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Hilti HIT-HY 200 mortar with HIT-Z rod Hilti HIT-RE 500-SD mortar with HIT-V rod
Injoction mortar wyssm Bonfits Ifippctan Morkar syem Banalits
- SAFEsal technology drllng and - SAFEsat technology; drlling and
Filti HAT- ataiing the HIT-Z nod wethout bomehole cleaning in one stop
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CArVISHON: 03 00 DO=MASONRY
SECTROM: 04 05 15 16— MASDNRY ANCHORS

EEPOET HOLDER:

HILTI, INC.

T250 DALLAS PARKWAY, SLITE 100D
PLAND, TEXAS T2024

EVALUATION SURIECT:

HILTI HIT-HY 200 ADHESIVE ANCHOR SYSTEM

X004 Retipit of Prestigioes Wintiim Hatn Enfonic Py Comecll
(WSEAC) Award bn [xcelence”™ A fcbtiny ol e ey
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ICC-ES Evaluation Report

ol Wedady Accmp

ESR-3963

iszired Deosmber 2076

Coweoied Februsry 2017

Thia report ia aubpect io renesal Decesnber 201 7.

wewrw lcc-os org | (B800) 4238587 | (562) 699-0543

A Subsidany of the Infernational Code Couwcll™

DFVISaDM: 04 00 00—MASONRY
Focticn; 0d 0% 18 1&—Maz.cnry &nchore.

REFDRT MOLDER:

HILTL INC.
TIE0 DALLAS PARKWAY, SLNTE 1000
LE-F2

EVALUATIOM SUBJECT:
HILTI HIT-HY 200 ADHESIVE ANCHOR SYSTEM

1.8 EVALUATION SCOPE

Compliantce with the following codea:

- NS, 013, M08 and 3008 inteemabonal  Helding
Code™ (18]

W 0%, FOIZ. OO0 and 2006 (nsenananal Reswsenial
Coda™ (IR}

Proporty evalusbed:
Siructusral
26 UBEES

Thee Hill HIT-HY 200 Sshesve Anchor Sysism & uEed o
anchar a camponenis o ouing concorebe
masanry walks [hmeased fon, HIE HT-Z[-R) archer foc
mime resronol bare, and rviemaly  Sesced P
mmialiod with Hliu'“\'?ﬂnﬂnmlﬂlﬂ: wind, ard
EATUakE KBS a8 eobed W Sechon 4 0 of Pis evaluston
repaet Thn snchor B = an atematres o Socion 214
al TS 202 ACH SV ASCE § 53 iefefended i Sedsen
2907 of the NG Th.n anchor Tyeipm may aips bo uwed
whom an a M oo SfSmEed nooocoroahcn
with Sectpn R0 1 3 af e IRC
18 DESCRIPTION

A1 Ganwral

The Ml HIT-HY 200 Adhesive Anchanng Syssem e

eampnsed of Tw iolicwng companents:

=l HT-HY 200 adfosres pack i ioil packs {eRher
il HT:HY 2008 or Him FIT-HTY 2001

& Adhewrm mong and deparsng soupmned

+ Lguipmart for hole cleanng and sdhowve mection
The B FIT-HY 200 Adhosies Ancharrrg 's)’lh'n

Be used Wi comlineousty Bveaced rod, HEE HIT- Zl-ﬂ:‘l

I food, HEm HIS-M Bnd HIS-RMN iniefmaly Mrosdes
inmere or deformng wieal g bars as =
F-;;urna;.-\ds.lh: enmpanonts of the s
Anchorng Sysbem, mcheing B B FIT.HY 200
Acremares, MIT.RL-AM atsic mooeng noste and  wieel
Anchanen] EEMEnS. 368 Snoan in Figurs 5 ol s report.
The daner's o EEiruchors
(MIPI), = ncludiod with oach adbcsivo unt package, are
remleanen & Figune G
3.2 Mastorksis:

321 ML HITHY 300 Adhesive:  HHET-HY 200
Acened 1 an myeckatin, we compinant byt acshesive
Thet bams cofmporls At Soparmtod By Moar of o s
cynder foil pack abachad fo & mandokd. The beo
cormpanonts combing and react whon deponood trough

slal ooty moIrie  afached W0 e maeriokd
HER T Y 300 e avaiable n 1. Y%-cunce (330 mi) and
0 B-paace (500 el iod packs The Pranclo Smached 10
pach ol pack n sfSamped wth the asdhopnw oxperaton
s, The ahell iie, &S FoicEcd by BeS Capiraben Sose
lemmwmwdwnﬂ @ gy, ok
exry with Figuie &

Fith Illl'-H'\"mﬂ Adbemtive m aeafabie n beo opbions,
iRl HIT-HY 2004 and Hik MITHY I00-R. Both oplions
orm subyect o To same inchnicsl data an sel Sorh o e
rEpr, Hil HIT-HY D004 Wit e SNOnST wonong Times
and cunng Smes Tan FEHIT-HY 200.8. The packagng
fev ancih opEan employs & ciferant coler (da grey o e
Pl cp of HIT-HY 2008, and bgrd grey for fnas of HIT
HY 200 wihch ol $o utol Selingunh betwoon S
Do HIFEAvES

3 X3 MHols Clesning Equspemenn:

3221 Swndard Equipmesnt: Suwksand hole cheanag
oqugrment, comprsod of slonl wie brushor mnd o
POZTies. s descrbed in Figune 6 of his repon

23222 Himl Sale-S3+1™ Sysem: The Hill Sale-Se1™
Bosaang

with il FT-8Y 200 cormmts of omne of the io

= War B WE MIT-Z{-H) anckor rods, holo cloaning m nol
fegurred afier drileag Fse Paie

For Thresded Siesl Rods. Sieel Rewdorcing Bars. anad
il HIS-M and HISRN nsork, o M TE-CD o
TE- ¥ Fisbowe carteite oril BE wah & CArts deiing e

G ARl HF12. 15 = upsd i comjunchon wish
& Him VG wasuun. The HEl TE-CD ar TE-¥D daril
b el pmowe crlling cusl auanmascaly cheaning T
Bl

323 Diapemacra; Ml HIT-HY 200 must bo Sieponsod
W M OF SRCr e B DENGETS [rOveasd Ty Hit

Comryrages S 707 G Wk Barviom, B15 A rigeis rem—-l
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E) reinforcing bars
© L (M) post-ansialled

‘ﬁ'l rainforcing bars
[! - : i" EII|
J (E) concrete ,.."' ] ‘lr N} concrete —

b
I

Lapice I Roughened I
*_g mef.-ln.

Section A-A (E) reénforcing bars

(M} post-msialled
reinforcing bars
8 & S om ﬁ

|'" = -

3 F / r—ﬁ.@&iﬂnmfwnmmma:mm
BTy
P (E) concrete
Tn. - e - ot L] *t!
' =
Lezom

INSTALLATION PARAMATERS FOR POST-INSTALLED REINFORCING BARS
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For post-instalied reinforcing bars installed at embedment
depths, Rer, larger than 20d (fler > 20d). the minimum
concrele cover shall be as follows:

MINIMUM CONMCRETE
REBAR SIZE COVER, €, e
dy 5 Mo, & (16mm) 1418 tn.{30mm)
MNa. &< 05 No 10 848 .
{18mm < dy £ 32rm) [40mem)

The following requirements apply for minimum concrete
edge and spacing for fer = 20d:

Required minimum edge distance for post-installed
reinforcing bars (measured from the center of the bar):

Comin = dir'd + Comin

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

Spumin = O * Comin

spacing belween

Required minimum centerto-centar spacing from existing
{parallel) reinforcing:

Se.min = do/2 (existing reinforcing) + o2 + Cemin

Gl @iladl qie 83 Ly () gal g 4 il
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-DEVELOPMENT LENGTH FOR EU METRIC REINFORCING BARS IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE
BIT OR HILTI HOLLOW CARBIDE BIT *#*

R T | Criteria Section of " i
ﬁ Referance i

INFORMATION %., Standard = 8 10 12 16 20 25 32
MNominal reinforcing 4448 mim 8 10 12 16 20 25 32
bar diameter % ARtk {in.) (0.315) | (0.384) | (0.472) | (0.630) | (0.787) | (0.984) | (1.260)

i : mm? 50.3 785 1131 201 1 3142 | 4909 804.2
biainlcenieisa AD HE et a0y {in®) (0.08) (0.12) {0.18) (0.31) (0.49) (0.7G) {1.25)
BME?L 72 51;?:3:;1’:- mm 305 348 417 556 87 1087 1392
= 2,500 psi (normal | ' | ACI318-111223
weight concrete)® (in) (120) | (13.7) | (164) | (21.9) | (34.3) | (428) (54.8)
e, mm 305 305 330 439 688 859 1100
SasrEo CAte | | Acisteasizas
weight concrete)® (in.) (120) | (120) | (130) | (17.3) | (27.1) | (338) | (43.3)

For 8I: 1 inch 5 254 mm, 1 Ibf = 4 448 N, 1 pai = 0.006897 MPa,
For pound-inch units: 1 mm = 0.03837 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

'Development lengths valid for static, wind, and earthguake loads (SOC A and B).
* Developrment lengths in SDC C throwgh F must comply with ACI 318-14 Chapter 18 or ACI 318-11 Chapter 21 and section 4.2 4 of this report. The vaiue of f: used to
calculate development lengths shall not excesd 2 500 psi for post-installed reinforcing bar applications in SDCs C, D, E, and F.
3 Fer sand-lightweight concrete, increase devalopment length by 33%., unless the provisions of ACI 318-14 25.4.2. 4 or ACI 318-11 12.2 4 {d) are metl to permit £ = 0.75.
: [ﬂ’iﬂ =25, =10, o =1.0, ys=08or do < 20mm, 1.0 for ds 2 20mm
d
1 b

&) @MasoumiCivileng (st 54 Sl el e 3L 55 e L)
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Specifications / Assumptions:
Development length for column starter bars
Existing construction (E):

Foundation grade beam 24 wide x 36-in deep., 4
ksi normal weight concrete, ASTM A615 Gr. 60
reinforcement

MNew construction (N):

18 x 18-in. column as shown, centered on 24-in

wide grade beam, 4 ksi normal weight concrete,

ASTM AG15 Gr. 60 reinforcement, 4 - #7 column
bars

The column must resist moment and shear arising
fram wind loading.

Dimensional Parameters:

[+ = (0.875 in.

[ﬁ} =25
db

I =1.0

W =1.0

e =1.0

€) @MasoumiCivileng (~esata (53¢
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(N) column

. —— Roughened
surface, %-in
amplitude

(N) drilled=in
- dowels
% 3 I /‘ T
i
(E) foundation reinforcing e
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Calculation in accordance with ACI 318-11 Ad 3’;’: Code
Step 1. Determination of development length for the column bars:
7 i—f B4 LS d, = oL DR LN S) -0.875 = 25in.
40 2-J7. 6tk 40 1.0-/4000 25 Eq. (12-1)

Mate that the confinernent term K- is taken equal to the maximum value 2.5 given the edge dislance and
confinement condifion

Step 2 Detailing {nof to scalg)

(N) 4 - 8T DOWELS

E::ﬂgi%&s WITH ' : ~ MECHANICALLY
HILTI HIT-HY 200-R | . ROUGHEMN SURFACE

TO 1/4-IN. AMPLITUDE

25 IN.

(E} GRADE
BEAM

TN AT T DL T NN

©an |Pull out Test >
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Strength Design example, mechanical anchors, KWIK Bolt TZ

Objective:
Determine the controlling
design strength in tension
and shear.

Check the cantrolling
design strength in ten-
sion and shear against the
faclored service loads in
tension and shear.

L |

A
Section A - A
Dimensional
parameters: Given:
d, = 58 '“ MNormal weight concrete, f'_ = 4,000 psi; cracked concrete conditions assumed; seismic design category (SDC) C
Pocn = 4'_?5 - Reference ACI 318-14, Ch. 5 and ICC-ES ESR-1817 for LRFD Factors
:"' : ‘:;;m => Assume condition B for all ¢ factors
s Carbon steel 58" x 6" KWIK Bolt TZ anchors; anchors are considered ductile steel elements
h =  12in. 4 - anchors in lension: no tension eccentricity
= =  4in. 4 - anchors in shear: no shear accentricity
= WA [Seismic without £, (17.2.3.4.3 (a))] N_=1,500b V_{-y direction) = 3,000 Ib
clw = &in. [Seismic with (1, (17.2.3.4.3 (d))] M,=3.000b V_{ydrection)= 6,000 Ib
g, = 8in.
Things to check: Referances:

* Geomelry requirements
* Tension design strengths
+ Shear design strengths

* Seismic per 17.2.3.4.3 (d)
* Saismic per 17.2.3.5.3 (c)
* Tension/shear interaction

* Mechanical anchor - KWIK Baolt TZ
« ACI318-14 Chapter 17
+ |ICC-ES ESR-1917
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e Caseulst ACI 318-14 Chapter 17, ICC-ES ESR-1017, KWIK Bon TZ ACI MGt | EOR ref.
Calcuiation per ACI 318-14 Chapter 17, CC-ES ESR-1917, KWIK Bolt TZ [aci3tBrt, | et | [Cocumenseaciaia
— - . Check shear parabel 10 1+ odge = ©,, = in o, = 0 inj = 8 in Baction 4.1.10
(Check misimym anchar spacing adge distance, concrele mamber ickeesss 8, = din. = 1 in, = Compicler groug actin 17521 T 1
Chach chaar parabel oy edge = o, = Bin RiTE2] Tider 3
180, = (1.5 Bind =@ n Figise &
Bin <9 in, = conmdor sdge Musnce
: s s e B
R, = 4 for & 58 KW Bon TZ Bamimg b = 4 T5in
) Spacing combations R -
1 i hacted e h_, = hale degth Sestion 4.1,10
: Aracher lengih (f,..0 = B bor s 587 w57 KWK Bok TZ e Tt 1
§ B.5 0, 55750 Fiture thickonsss (1 )= 12 in miry Taile 3
[ TETTRR— 4 Adsieres The falfeiraher Pechneas - 34 R Figura 4
= v
2 [} s Aotunl eead kength = 275
= § ' AU Section 4.1.10 Avminiie Shread lengih = §_ - h, = Bin - 4 =2
? : w’-h Lo ® Mfemsher thckness = 2+ 38R - 1350 Im>125A =]
i
; | :...I T iw 7 Tabie 1 - = = . AT S
1 :'-\Bil'l..lmﬂ: R1L.T Tahie 3 4-Srehors i Do, Heghe Do s o0 & Singie arcror = N4 = 1000 &) 4 st
f CTCECEETRPRReS :-----T ' = 150/ ancher 17a1z Tutia 3
. I i Fq.l'!-‘ Siecl abengtie N, = 17,170 kyanohes s
- H
i . ! A 1rART
) v ' Calcusate omingl conerets beoskous srenghinlomion: M, = 5= g s Wi Bun My Bo Tz | SeCEN 3
1 "
: i 1 g - w=din o, =fin c, =B g =din g, ==
Fooi 1 €= 15 F, = (L5 4 in) = 8in Bk Bin e 15 By 17420
T T Pl T —T T PRS- BN TSR ¥y =17 m = o proup sction T4
123 1 § E T 3 A=, "R LT S, =i s i, s i, el v ) = 2 Eq.nT.a2e
: A= AP = 10 =1
eledamziln - i j 17424
ey torion eoseniiey < g, = 1.0 Ea (1743240
: I . 17423
l:-__*uﬁﬂ. when 5 2 5ATH i The smaliost adge Bstance §,.) = B = 150, = ro redudiion ke edge dstencs g = 10 B o708 B
5_1=3ﬂ. wancedSin 1421 Sl Lrmch el DO Che COM D P s Sassted W, =10 w..= 10 :::j?
Mmmﬁmm Fil?.-lj"l - Mo, roseal woighl concrole = i = 1.0, 1TAZT L
DR ssdinci2n-cosdagopaton - ek M A iy o i —
13, = (134 n)=6n i =i no edgeinfuencein fansion H_-I:_%:Iumnunnnmamtm-lnmxr E:;:f;:t:w Tatse 3

€) @MasoumiCivileng 4 sta (54§ ol @ledls gia JS3L ()5l g 43
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Calculation per ACH 318-14 Chapter 17, ICC-ES ESR-1917, WIK Bolt TZ

Al 318 redl

ESR red.

Cabculisie fosrminal pullout strenglh o tension: BN . — M ”I_.':I:L.—

Sactean 4.1 B3
Takile 3

Plobs: FPullcwt sirersgth cdoss ol nesd bo e considered. Relferancea Table 3 in ESAR-1317.

Tabde 3

Camculiale nosmanal slesl stremgth i shear: W

AF S 12

Secticn 4. 1.5

Faur anchors in shaar. Highesl Bed actiog on & sSmg ke anclsarn -Uﬂfﬂ—ﬂ,ﬂ]ﬂ-lb.ﬂ4-aﬁcl—nrﬁ-1.5:ﬂ}lh_.’:-‘u:h:t
= Tt ) EI:I:rErllg'H‘I:"-'u'-'ll'_‘— 7 S iy f arschwor

17512
Ecy. [17.5.1.28)

Takde 3

L a

Calculste normenal concrebe bresicout Strengt i shear: W - M WP M W, W

17521 @)
Eq- (17.5.2.18)

Seclicn 4.1.8

By - &, — & jm [ =, =8 i B —din =5 —

Plober: Shear Do a01s i the —y dreclion. & = = = S comcsrebs breakou sssemed in e —y direction
Concreaie braakou! for shaar g el bo e eciges (+x direction) shouldd e checkasd per 1752 1(c).

1F.5.2. 1 eh

o B A

A e T hill shedsr basd ac ks o the ronde of anchors meanes] o The xs edige — c
1.6, = (1.5 B in])—Firn iFe B = s 1 50, ho— 12 i
& =3 =3 6@ - 18 an if 5 2> 16 in — o grous action

A, =de, s e o) (MINEVILA [1.60,, 3 B} = (B .+ 4 in. = 9 in) (9 i) = 189 e
A= (4.5 o, P — 4.5 @8 )t — 162 in®

1Fys5 21
RI7 521
Eg (1752 1)

Mo shesr soceanirmsity — g = 1.0

17525
En. (17.-5.2_5)

T edoge distances perpencdecuiar bo the direction of e sheor lood ane defimed as o

Ploybes: 1752 fijc) perrmits = 1.0 bo e used weisen cabculsling sheear pesralibe] o an ecdne.

'I'h-e-q.lu_\_ calculafiicn in s scoereeis s oo e e
r

: F i - e | - E LW
B, B Sy - . T OF ¢ 03| s |- 07 - 03| gy - 0.967

17¥. 5285
Ery. [17.5.2.65)

Crached comncrebe condiliorns, o edge neinforcermnsnt Sessorresed — g = 1.0

A7 527

T2 . > .

et
1.5

W, - w1 Chescks b, — 12 in. - 1.5 — 9 in. -, = 11

e 1' . e

17528
Exq. (17.5.2.8)

Fobs: rnarTal weightl Sorcrets = & = 1.0

rd y EE
-:a|'-.-'=-:?‘.-:'d*_-_ll A WHE i Sl = L

Fre e

= RATRERALERA [, - Bl ] = BAIREERALEA [£ in. [ Sl = 4 inc

17522

: ¢ _ - B Bg. (175.2.2a) Table 3
v, =71 | — I | (m W OEES in v B.000 g (5 ing'* = 7,456 Ih Eq. {17.5.2.25)
\OLE2S i
MW — Sk, WL (e 5= @ {10 +a,000 psi (8 in) s — 5,368 b
W = rmEnimuen [ (a8l (B | — 7456
i & LT
w_ - | BRI ) 500 (4200 (1.00 1.0 (7,456 Ib) — 8,629 b 175221 )
62 ey 17.5.2.1 fch Tabie 3

Cafbcaliate shess poralled o ecige: W

[

= {2} [B/E9D b)) — 17,396

Eng. {17 . 5.2.18)
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Caloculation per Al 318-14 Chapter 17, BKC-ES ESA-1917F, KWIK Boclt TZ SAUCH F18 ref.
IT.5.3.1 (Bi

En. (175 3 1b)

ESA redfl

Cabclate nominal Comcrete Pyt Strerglh in SPeeces 'l-l"m= - m‘J_‘\I 1 Seclmon 4 1.7

ebﬁngu

'll".,_|= bl T | | H.:.a.;. = 15 2590 B h_ = 4ir. e e e 17531 &) Table 3
'l.l'“. - 2 {15,280 |15 — 30,580 Ib Eq_ (I7.5.5. 1)

SurmaTEsry

Anchors are ductile steed slements - check 17.2.3.4.3 (a) ferst

Dwctiility chech] Tension calculations per 1 7.2.3.4_3 [a)

T errsicr FosTEnal =trengih De=sippn sirearwaib Factomed oo o el o oy

Sheet mireng 17,170 I archor B0, G0 | s are e AT S Eydmres o 1.80% i:n-{
Corcretle breakcet 15,200 b - 2500 B 17 .30% 'D'I-{ = centred =
PLiowt =treaglh A [ [T [ [

Sieed strength does ot comvtrod: 17234 3 (&) s, therefore. not satisfied. Meed o satisfy 17.2.3.4.3 (dh

Ternsion calcasiations

per 172343 (d)

Taron

Morranal Strergth

Dasian Srenalh

Factoraed hoad

o LtiEEsaiE=om

P = DTS

S el =ireno i 7. A7T0 Ibgfanchor T EBYanchor 5. 80% (m
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\—Suppurted

W 5 (s sl a5

beam

Supporting
beam

Hanger reinforcement
Other transverse
reinforcement not shown

Q. F.6. 1.2 Demils of transverse reinforcement shall be in
accordance with 25.7.

Q9T 6.2 Shear

9.7.6.2_1 Ifrequired, sheoar reinforcement shall be provided
uzing stirrups, hoops, or longitudinal bent bars.

o0 ALERS LS L SR B g el

RO . 7.6.2 Shear

RO 7.6.2.1 IF n reinforced concrete beam s oast mono-
lithically with a supporting beam and intersects one or both
side faces of n supporting beam., the soffit of the supporting
hi’_':lll'l ey’ l.'li'." hl’.ll!lil:f_'l (%] I'JI'CI'I']:I!LII"_' I‘:II‘.LI.I.'L' LII'!.L_H.‘G ili’.iditil!ll'li
transverse reinforcement., commonly referred to as hanger
remnforcement, 1s 'Fu'u\;i.;.iuq.l ({MMattock and Shen 1992), The
hanger reinforcement (Fig. R9.7.6.2.1). placed in addition 1o
other transverse reinforcement., is provided 1o transter shear
froum the end of the supported beam. Research immdicates that
if the bottom of the supported beam is at or above middepth
of the supporting beam or if the factored shear tramsferred

froim the :-\.Ll|‘.h:|:bt:h|'lud Beam i less than “‘25.‘; .I'"“.ﬁ- e . |!|;1.||:.1_;:|'
reinforcement is not reguired.
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: Gd, extension
Crosstie as defined in 25.3.5—_ °.
Detail B
e Gd, = 75 rl'lrl:l/,
F extension ——___

7] = P
Consecutive crossties
engaging the same
longitudinal bars have
their 90-degree hooks on
opposite sides —,

Detail A
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Detail C

—B

Maximurm spacing
between bars

i N
I A el
restrained by legs / s W
of crossties or / - — =
hoops = 350 mm —*

€) @MasoumiCivileng (~esata (53¢

sitigo Alhaf Al 195 of (2L 2 400 bv pbo

|\

q .!‘; dC’f u)f-;bu’.&a'(@dlﬂf I:Q—l

(e329) Obij s dy JS& U SLpls #-Y--A4

W jloea 53 slo Jovs 13 ot galog 5l eslizul A-Y-Y-F_Y.-q

o gt 4 llb-J.:J Ll 42 -l
$elFaST 5l i alalie gli)) ply g0 Jolas Job 0 -

e sesis 3133 dnpl 53 48 gl lolin ) 55 gl 65 )yl 30 Joao o 5~
.#JL} G’:_’s J,J"LQJ] F'JL'J bi, uli-‘ nS.:.‘.‘.-'ﬂ_‘,.:é L’._..iLb-

did
(33.41| Fys420 MPach 6dy(uis vis! )
S5 Fya520 MPa ) Sdy(rs sl 24 )
By [ el )
150mm

et T[T smnes ool
1 &
~ - '
— [ Hoops @ ap spkor
sorg By Sherups Wi perme Pooks h
~ " hd el ~ -



Qazvin Construction Engineerina Oraanization

|\

dﬂjw&wr‘;bu’ﬂfﬁbiﬂ/ r —l

OleizLu Lg.a Sl yae NERUE SO ol SIS e

Table 18.7.5.4—Transverse reinforcement for
columns of special moment frames

Transverse
reinforcement Conditions Applicable expressions
P34, and Greater ol o Ir_J
e sjand by | 03 ———1[== (a)
£ = 70 MPa i3] an [-'!.* f
Aylsh for U.W—'{" (b)
rectilimenr oop P 0340 or Cireatest of e
i (), {b), and
=70 MPa . P
e 0.2k k,—— (c)
T feda
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— -—h!
i Min h1/8, h2id
T" F o433 WPa O Bk, &
[} 1 a F 2820 MR L5 Bedy, h2
Lz ﬁﬁ - 3
_l__ As required for shear i -
A 4 Tabile 18.7.5.4 of ACI-318.18 ot
; e 100 100 +{ 222 1) < 150 mm
A O N N mn £ 5= +(**;;J‘}
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Congecutive crossties engaging the same
longitwdinal bar have their 80-degrea hooks
on opposile sides of column
f B, extangion
L [remmots z5mm | \
T’*‘{ff”"""mﬁ“ = e LSRR [

1_ required for shesr

J:’ 4

| i

+ #,I L

€) @MasoumiCivileng (~esata (53¢

sitigo Alhaf Al 195 of (2L 2 400 bv pbo

S ol ) o by 45 43Sl oy slaysile)] 51 sl 53 aslai ol o s Ve
o koo Yoo 5l it S0 Sl gl eleejin galold g weass Gt e s Vet

23,8 oslinwl sl

dgaS nyiw Job gla gl )] canl a3Y odglld 4y yain Jlail e 5 A-T-Y-F-Ye—d

o5s =2s8 S M Heile )Tl jme (Lo ¥oo Jilas b il Jobo 50 il o dalsl oaglls J5s

g jgeazea V-Y-TF-Y -4 aiy Gillaa

2 el Jate 2 fass S 4y lagl plis | 1 Sed 45 N I L e B S

g 48,8 I8 3 ohyg oo 5laygike)] Wl oyt 5T Saed plei




6, = 3 in (150 mm)
B —Mina
e- Extensmn.l

A!.hi-
Te=x qlﬁs. B S

(a} P, < 0.3A,f% and f; < 10,000 psi (70 MPa)
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Connection reinforcement
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(b) Shear damage and onset ot axial failure
in vertical wall segment, 2010
Chile earthquake.
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(a) 2010 Chile earthquake (b) 2011 Christchurch earthquake
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|
lies not
required —| p<28
fy
|
]
Ties per i !
18.10.6.5—| {{ p2 2.8
' f
y
1 B h
DSPECLEI | by bg#
oundary
element — Max. = - If ri S %
=300 mm ( My ) w
R 1 | M4V critical then b= 300 mm
T section
_/L gl \ i

PR Boundary element near edge

Boundary element not
near edge of footing

\

of footing or other support

Critical section per 18.10.6.2

(a) Wall with hy, /{2 2.0 and a single critical section controlled by flexure and
axial load designed using 18.10.6.2, 18.10.6.4, and 18.10.6.5

O @MasoumiCi

o



q 3‘; d‘:’f UE;LU’,JJ(@WL I-‘Q—l

Qazvin Construction Engineerina Oraanization

OleizLu Gl.o Sl yae NERUE SO ol SIS e

} o <0.15f,
— o 20.2f, p< 28
Special boundary .. _
element required y Ties not required
[ |
Develop for f, past opening, |} o <0.15f
top and bottom : p> 2.8
: fy
o Gp ; Ties per 18.10.6.5
o<0.2f, 1
; g 2.8 : \
*-*l: : }/ B o > 0.2f. Special boundary
. ' Ties per 18.10.6.5 : palu cloment required,
~ 16  See Notes.
1

Notes: Requirement for special boundary element is triggered if maximum extreme fiber
compressive stress o = 0.2f,.. Once triggered, the special boundary element extends

until o < 0.15f,. Since h,,// < 2.0, 18.10.6.4(c) does not apply.
O @MasoumiCiv
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Haorizontal beam reinforcement 21 wal = H = tokal area of reinforcement in
does not develop f, - > each group of deagonal bars
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: ks, ~1 recyuired reindnrcemant is shown
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