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FIGURE 8.16 Various mechanical splice types: («) steel-filled coupling sleeve: (#) grout-filled coupling sheeve (section): () cokl-
swanged steel conpling skeve; () extruded steel coupler with paralle] threaded ends (partial seetion): (o) fraction-welded bar position
coupler with parallel threaded ends; () threaded coupler with upszzed bar threads, cold-forged: (g) upset bar and coupling sleeve with
straight threads; (&) coupher with taper threads and mounting plte (to splice bars across construction jonts after removal of formwork),
(After ACH 4303807, 2007, conrtesy of Americen Concrete Instine.)
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ACI

ICC

International Code
Council

B0 0T 5 40l HmT Gwlat g 501 21,00

ACI

American Concrate

Institute

ICC - ES

=< ICC EVALUATION
Evaluation Services Bemalillli:

AC 193

AC 308
. | LR L S

f et lenad gla 5t

ACI| 355.2

el i gy Raglaust

ACI| 2554

——_—— =B
|

PO Y O S 1 TP P T

i s gl Y et gl

Acceptance criteria

— ——

——

ICC-ES Evaluation Report - - -5lo ool 5,055

ICC-ES Mark

| < |

Testing program |

ICC-ES Liated Mark

ICC

ESD

Tha 1CC-T5

iCC

muark Gl SOnfonmity Thae ICC-E15E
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A avaiaabed 1o mast releeang
codes and standard requinemesnts
TS TSRO I S E R ACCa e
CrSET (A AN omnad sppilcaltdes
COOes

O em

25

conforrmity indicoalaon A Bnsliding
RO UGt wenn tosntead aincl avatusted
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BIAEIATCGS MeTefenoed J DRSO

O e O R 0 ] i DS O O
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PMG

Liniod mark of
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*Anchor theory”
*Dasign of rebar as an anchor”

“Rebar theory” ﬂ? ‘
“Design of rebar as a rebar" m
[ seue |||

Fire | || seismic

| Static | [ Fire I [ Selismic | C
Product : ETAG 001 - =
Qualification S ¥ part 5 =
..I_.__....: .+..... o | ._....*_ i' * 1 i
: CSTE regional CSTBIDIBt
Technical data ETA approval SN regional approval =IA
........ _ | R A e e el t il _ 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 1 ayg: s ] | ] 1] : v level {FGA} and
Wery low® | a;'5= 005 g . Mo additional requirement ; ﬁ;m&iﬂgc'ass of
Low® 0.05g=<8,5=0.10g c1 Cl9grc2* [ c2
> law ayS>010g c1 c2
2 The values defining the Saimicily lesals ane may bé found in the Mational Annex of EN 1888.1
= Definition according to EN 1998-1:2004, 3.2.1
VB T SRBgH GIGUND SCEEISTALSH Of | yDe A Ground [EN TYHE-1II008, 3.21)
5 = saoll factor (see o.g. EN 1908-1.2004, 3.2.2).
4 €1 for Type 'B8' 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 Maonumental buildings, bridges, and other civil structures
- - = - q N . . Ey 1 - s
o @MasoumiCivileng (4«2t  gda Gl @Bl aie SO L ) gl g 4y i)
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« ETA C2 is 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
| Other buildings Vital projects I Other buildings

<0.05g ETA (not seismic)

ETAC2 / ICC-ES ESR

Recommended seismic performance categories (a,.S for 475 years return period)
Source: ETAG 001 Annex E and EOTA TR045
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T 0 T 5 LOInl
BT

ST

Eurcpean Technical
Assessment

ETA-16/0143
du 147052018

s . g 0 g i . En —

b S e e B G

= ETA-16/0143

= Dated 14/05/2019

S RE500V3 - Anchoring for
= static/quasi static, seismic
S in 50 & 100 years service life
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e

/‘Em

Uiy Sownblon al
Towt Swrwpuan i i el

R e

Eurcpean Technical
Assessmment

< mE

ETA-18/0142
du 27705/2019

e e T B ] B e pme—m

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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Stael Concrote Mortars
s & kg e
EGZ T 12
= .
g £ e
5 : i -
g 2 -
; : .
L+] ﬂll;l':i 'I-dn 'IFEPDG (1] EEIG 'Il:i:lﬂ- "IEIDD . . = _:__‘_: bt
Temperature (8) [*C] o .
r = Efficiently behaviour in fire +  Mortars have high sensitivity to
|* Reduction of strength when conditions temperatures. it should be part
subjected to high temperatures = Mon-combustible of the consideration in our PIR
= Mo emissions of smoke design
= Good thermal insulation

CONCRETE COVER AFFECTS THE HEATING TRANSFER
ALONG THE ANCHORAGE LENGTH

Heat is treansferred 1o the rebar via concrete Rabar transfors haat o the
SOV [aal=Tas-Tg

o @MasoumiCivileng (=4 saaa  sdg-a Caud aladls qie SO L () gal g 4 Ll
coukige pLET Ul L5 4F 518 & 4 4 ow pbo



Qazvin Construction Engineerina Oraanization

|\

q .!‘; dC’f JE;LU’.JJ(@*ULJL I:Q—l

OleizLu Lg.a Sl yae NERUE SO ol SIS e

G TP S S 0 Cund

g Blad jlas )b gai 1wl 0 ol allls dg2g A0 S gl wid a5 gl 0t
At sl ol 50 ealictul 4 jloee IS 5 oy 40 soliciul dowl glyls gla S0l Lo el ppol bulgus b Gollae  *

~

R 93 Iy EaBy dnian (o> ly)

iil

|__Ir_r1_|_t}_ﬂ_t‘fjj“i it ﬁ —
, PN Sl
| ' f’ﬂ.';hlst‘]i' ~ |
! — £ Termion cracks thpﬁ'ﬂ”
| support
| Fhluﬁiﬂdhu\--dﬂr____
wural and Web Web-shaar

FlamLr, ‘Wab-
Bamurw-shear shear

7

.:_..i;.nJh

ij;;iil

b5k

oS 5 >

aa.,......f.,b

€) @MasoumiCivileng ~esata (53¢

itigo LD Al L85 of  olB 2 g o) bv pbo

Gl @ladl qie 83y () gal g 4 il



d" ;/ dC" u)f-;bu’j#(@‘vﬂb I:Q—l

Qazvin Construction Engineerina Oraanization

OlessLus L,’J.a Sl yae Wmlpl SIS b

S ) (o S £ 95 S

19310 3929 S5l £95 90 (w1l (v p B D9l ogos ks ¢

caas i) 1 (g 5k eolel S pley 4l 0

B30 dgg Wl Sedi Kl * G ol Caols ¢

Sguxe &y pllae  * b mlac jo gaid  *

CllS Gos g yhd Cos * ol Goe g yhad 5l oty jlws LSy

aud 319 yS51 93 G i Jeoled @ 5l ad 51 5 ;51 90 G RS Jeolgd JElus ©

&) @MasoumiCivileng o s<ta (54§ Caud ailaSl e S () gal g 4g i)
contigs LT AL LT ) L &t 4 ¢ gl



w‘)di’alwﬁwfwl' N

Qazvin Construction Engineerina Oraanization

OleizLu U’JA Sl yae SR SO ol SIS e

rduas AL

Aﬂé“?‘“‘%@b‘ s ol&iig @ g Cubls altbas A gal

o 38l CublS s boguaie Locaws Elgil ybg)s
- KILTH RE 100 ¢ 5hoe 38l a cuBilS o aies = HILTE HY 200 B s 48 s = HIT) HY 20004 Thom 580 =0 GI1E C wuse = HILTE RE 500 W3 Tlum 580 e =0l o aes ol Tl 5p8lin ulil o i 41
{ MERID HOT } ol gan 33%0an caddf s = [ MEMD CHEM ) a5 gas 3,51 blf s & laks | MEMO | gas: 3Sles nbilS cams ¥
[ BBADGEARAN RASDO b b8 abT 5pfis = allE « s Jalid [ ABADGARAN | (83T 5,8 s oI i =l
{ FISCHER FIS EM FLUS §  ollty el jibias spftes v 86y s % Jalits [ FISTHER § a2 s Blia 1o S s

{BCALM VIV SF ) il 006 38 il s 2 1l [ KALM } 05 5580 il L o

ST-30 a)fle ol o =¥

:alas jl 50 Sleal L salaiwl glp unlin
walis allas g joT guizas g I3 S5 e g yls S5 i
POMM G AMM julw 3,5Lo g PFPMM G AMM lu 53 3l U oslaiwl cails

a.l..:_.lT_H_ iJ.nISL:g s wluind (g8 g h—ll_]..r-l-lj.!nl_p-'l-l'_;l.ﬂmg ."LLS eilw a3 +¥e U -Fo glos 33 wwad culls

ETA (C1) glojy 3)5lae 3jlailiawl glhls ( Wars ) aaslisl ol ¢jls 53 salaiwl asauls slils

&) @MasoumiCivileng st 54 Sl @iledl gt 831 RSl S 4 L
cmtipe LB Ll L 1 L8 2 00 i e



VU ;/ d‘/ ,UJE; Lu’#ﬂ.ﬁgﬂb r Q
Qazvin Construction Engineerina Oraanization

OleizLu U’JA Sl yae NERUE SO ol SIS e

Hilti HIT-RE 100 mortar with rebar (as anchor) Hilti HIT-RE 500 V3 mortar with rebar (as anchor)
Injection mortar sysiem Banalits Injoction martar syalem Barefila
- SAPEnet tachinology. hpnuemer
- sgmm for merecrackod andg orlling aad poranals Eliahing in
- crickod concrete & 20025 o i nns Wi with U el chill B
HIT-RE 100 5 HIT-RE 300 wva |- SAFRsst tschnclogy: highaat
330 i, 500 i = high Boading capacity 330 e, 500 mi :::‘“ﬁm E;"‘""r;f"—’“"ﬁ .
s S . @t 14000 i foll 3 o o
::Ek”mm“ﬂ' ::rr?luudm ary “'I-': e mack - muitabls for crockodron-crackod

conareln & S0VES 1 O SIED
- g digmeles applications high lesding cagmacty

= lpny warking Bma w alvitod sunlable for dny ard waler

Sk miker temperalungs 1= | T Sk oo e

= eicuriasid apouy = — - ynor wated agl Eosesn
= pmedmont degpth rango: - Tantet caning egoxy mestar 1o
rehar BS3 500 5 freen @0 .. 160 mm fod B8 EpOgd U consinchion procoss

o 128 . 640 mm for 832 O ar(eriirs]) Linriah i IHree

= b i el inslalntcn cf Beg duamadom
Febar BEY 500 5 PO e embedrrenl Geping
— ———— = avr il GRr R ik
Installation conditions i o B AT
E = o (ORI ApaKy
| Base maborial Inatallaticn conditions
— ] ]
. 1 = | RAFF e
Cxncrnin Concioby Harnmar drillied Small ecigo Wl AFE
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Approvals [ certificates
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Europsran Technical Assessmenl
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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 wysem

Banafits

Injaclon Martar syEam

- RAFESS techndlogy | drllng and
imataiking the HIT-2 rod weirout
Borphdle chpbnirsg

- e G e PR
st tho highaat ETA O @nd &2
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Crack o CONRCIBME NG LN eied
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crncked concise G HWES o
o S00G60
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G b
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RE S00-30 330
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- BAFEsei technology: driling and
boehole cieaning i one siep
wths HL Bellow ol bt

- Bumnbie for nor-cracked and
cracied concrete C 20005 1o
£ SaED

- ETA spmmic approwl C1

- Pigh loadrg capacRy

- sustabls for dey and wated
paheabid concsate

- large chematey SRPSCHNIGS

- high corrosion Aesmiard

- long working Bme af elevated
eTiparE e

+ ooouripss epoxy
- ermbodment depth range
Feen A0, 16D mim e ME

o 420 ... 600 mm for W30
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ICC-ES Report

ICCAES | {BOO} 4235587 | [S62] 655-0543 | wweae

ESR- 3953

DAVISHON: 04 00 D0 —MASONRY
SECTION: 04 05 15 16— MASONRY ANCHORS

EEPOET ROLDER:

HILTI, INC.

250 DALLAS PARKWAY, SLITE 1000
PLAND, TEXAS TH024

EVALUATION SURIECT:

HILTI HIT-HY 200 ADHESIVE ANCHOR SYSTEM

0T Ricipm? of Prrstigioed Winitim Sraln S Podcy Comedil
JWEEAC) Aword b Ererlience”

€) @MasoumiCivileng s #<%s 55§
cetipo LB s LT 0 L8 2 g ) e e

d .!‘/H da" w?bu’#ﬂ.ﬁgﬂb r Q

Construction Engineerina Oraanization

OleizLu L,’J.a Sl yae NERUE SO ol SIS e

ICC-ES Evaluation Report

Aol Wedady

ESR-3963

fazired December 2078

Comeoted Februsry 2017

Thia report fa subiectd o renenal Decesmber 20 T

v log-ps org | (800} 4238587 | (562) 699-0543

A Subsidany of the Infernational Code Councll™

DrvirEalid: 04 00 00 —MASONRY
Focticn; G4 05 1R 1E—Mascnry &nchore
REPORT HOLDER:

HELTL INEC.

7250 DALLAS rmm‘v SLHTE 1800

PLAND, TEXAS T
(B0} BTR-R000

TR Engas m s om
EVALUATION SUBJECT:
HIL T HIT-HY 3550 ADHESNE ANCHOR SYSTEM
1.0 EVALUATION SCOPE
Compliantce with 1he fallowing codea:

- 20N, 3013, M08 s 3008 Mdcenabensl St
Code™ (18]

W 0N, POIZ, SO00 and 20060 nsenananal Reswreaial
Ciode™ [IFRC)

Progorty evaluabed:
Sirseturel

26 UBEES
The Hitl HITHY 200 SAdhesive Anchor Sysiom & uSes o
anchar Gl camponents o & Sanernbe
mascnry walks, Thosdod roda, His HIT- 2R ancher fach
mhmed revioeo bars, s -l'ﬂln'nlr'f Firemced  rmnri

rmitaliod with s HT. WY 200 con soasd afaiic, wind, and
SATUSHE KBS a8 eobed i Secnon 4 0 of Pus evaluston
The snchor pysiemn = an stematcg o Socton 214
al TS 202 ACH 530 ASCE § 53 isfefended i Sedben
2107 aof the C. The anchor syelem may sles bo wsed
whom an angineomod M B SSMEmed N aocoroaicn
with Sectspn 10113 of e IRG
18 DESCRIPTION
A1 Ganwral
The MR HIT-HY J00 Adhesive Anchanng Sysem iE
oompined of T lolieing oompsnenta:
= bl WY 200 adfesren pastk Bgod in ol pockis (other
il HIT-HY d00uA o Hilm HIT-HY 200H)
= Adhomre moing and deparsing SoupmenE
= Eguipmart for hole cleaning and adhotive mjoction
Tho B FET-HY 200 Adhosive

Syaicen M
BE uScd Wi CoMliMeoUSy Bvedsed o, PN HI'-Zi-ﬂ:‘I

ananee fodd, HEm HIS-M Bnd HIS-RMN iniefmaly mredes
inmare or Selormad ool ko bars ag o
Figares 4 and & The primary compononts of the His
Anchorng Syshem. nchairg B B HIT.H0C 200
Acremares, MIT.RL-A atsic mmeng nosde  and  mieel
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(E) reinforcing bars
(N} postanstalied
B rginfarcing bars

’#’ 77
(E) concrete :‘lr N} concrete —

b
i

L

ekl | Roughened
*.g surface, Ya-in.
amplitude

Section A=A (E} rednforcing bars

(M} post-nsialled

reinforcing bars
8 & 8y oum ﬁ

|'" Co 2 Comn

—
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=-" (E) concrete
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INSTALLATION PARAMATERS FOR POST-INSTALLED REINFORCING BARS
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Far post-instalied reinforcing bars installed at embedment
depths, fer, larger than 20d (f« > 20d), the minimum
concrele cover shall be as follows:

MINIMUM COMCRETE
REBAR SIZE COVER, G
ds 5 No. & (16mm) 140 . (3 0mim)
MNo. E<d:2No 10 1R .
(T8 < dh £ 32 [0vmtem)

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 = dr'2 + Comin

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

Spumin = O * Comin

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

So.mn = On/'2 (Existing reinforcing) + do'2 + Comn

Gl @ladl qie 83y () 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 *#*

T | Criteria Section of ] DA

DESIGN g Refersnica £
INFORMATION & Standard — 8 10 12 16 20 25 32
MNominal reinfarcing : mm 8 10 12 16 20 25 az
bar diameter % R ity {in.} (0.315) | (0.3%4) | (D.472) | (0D.630) | (0.787) | (0.984) | (1.260)

_ i i 50.3 8.5 1131 2011 3142 490.9 8042
Nominal bar area Ao B gadd: 2000 (in?) (008} | (012) | (0.18) | (0.31) | (049) | (0.76) | (1.25)
Developrment langth
for f, = 72.5 ksi and f: i AR mm 305 348 a7 556 &7 1087 1392
= 2,500 psi (normal L
weight concrete)® {in.) (12.0) (13.7) (164) | (21.8) | (343) | (428) (54.8)
Development length mm 305 305 330 439 GE8 859 1100
forfy=F25ksiandfe | | | Aci318411223
= 4,000 psi {(normal o i
Wilaht concrit)® {in.) (120) | (120) | (130) | (173) | (27.1) | (338) | (43.3)

For 8I: 1 inch 5 254 mm, 1 Ibf = 4,448 N_ 1 psi = 0006897 MPa,
For pownd-inch units: 1 mm = 003837 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi

'Devalopment lengths valid for static, wind, and earthguake loads (SODC A and B).
* Development lengths in SDC C through F must comply with ACI 318-14 Chapter 18 or ACI 318-11 Chapter 21 and section 4.2.4 of this report. The value of F: used to
calculate development lengths shall not exceed 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 mel to permit 4 = 0.75.
s [M =25, 9=10, ve=1.0, ps=08or do < 20mm, 1.0 for ds 2 20mm
d
i b

€) @MasoumiCivileng  ~saars 54 ol @ledls qiie S i) gal g 4 il
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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
rainforcement

New consfruction (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 musi resist moment and shear arising
from wind loading.

Dimensional Parameters:

s = (.875 in.

[ﬁ} =25
db

I =1.0

7Y = 1(}

A =10

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

— Roughened
surface, %-in,
amplitude

{N) drilled=in
cd dowels
- 3 r I_ / T ]
A
(E) foundation reinforcing —
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Calculation in accordance with ACI 318-11 ACES ’g‘e’: Coite
Step 1. Determination of developrment length for the column bars:
’ i !, W, sl i G0000 _ (1.0W1.00(1.0) .0.875 = 25in.
40 4 ff 6t K, 40 1.0-/4000 2.5 Eq.(12-1)

Note that the confinement term Kx is taken equal to the maximum value 2.5 given the edge distance and
confinement condifion

Step 2 Detailing (not fo scale)

[N} 4 - #7 DOWELS
EMBEDDED IN

" ~ " MECHAMICALLY
it | L= ROUGHEN SURFACE

TO A/&-IN. AMPLITUDE

| = @ 8 a

25 IN.

(E} GRADE
BEAM

AINY AT LB DL HINT

©aw | Pull out Test >
MIVEE. S
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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
factored service loads in
tension and shear.

¥

Section A - A

Dimensional
parameters:

d, = ‘58 in.
=  4.75in.
4 in.
baw ® 120N
h

(]

s'I

=T T
1

= 12 in.
= 4 in.
= 4 in.

Given:

Monmal weight concrete, ' = 4,000 psi; cracked concrete conditions assumed; seismic design category (SDC) C
Reference ACI 318-14, Ch. 5 and ICC-ES ESR-1817 for LRFD Factors

== Assume condition B for all ¢ factors

Carbon steel 58" x 6" KWIK Bolt TZ anchors; anchors are considered ductile steel elements
4 - anchors in tension: no tensicn eccentricity

4 - anchors in shear: no shear sccentricity

[Seismic without C_ (17.2.3.4.3 ()] N_,=1.500k V_[-y direction)= 3,000 Ib

g, = Bin, [Seismic with (1, {17.2.3.4.3 (d))] MN,=3000It V_{ydrection)=6,000Ib
s = 8in.

pt
Things to check: Referances:

* Geomelry requirements
* Tension design strengths
+ Shear design strengths

* Seismic per 17.2.3.4.3 (d)
* Sgismic 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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Calcutztion per ACH 31814 Chapter 17, ICC-ES ESR-1017, KWIK Bolt TZ

| ACI3MBrel, | ESReel

Calzulation par ACI 318-14 Chapter 17, ICG-ES ESR-101T, KWIK Beh TZ

! seceplabie g Sty
¥ s s
1 I hated e
g D5k EIR
R 4
2 5 : Rl0n 400K .
? - e sty Section 4110
il ; ] i Table 1
sl AN M7 | Taes
d I Figued
| P
1 33 4 5 %8 7 8
el deiniz il
¢, =12n whenseiElin
§ =i wheac2dn
e ; 17421
. RITAS
W e@Ee=12n ssdin< i oomsder gopacion o
15, = (I3 0= =i =i~ nd edgainfuencein fansidn

ACH 318 red, ESH rl.
Moo oo ABNEM0N. A T i
Chacis shaur paralsl io 5+ adge = G, = fin S, = EIN0 inJ = WA in, Baetian 4.1.10
5, =i, < 18 N, - Cormscher 01O action iTEZA Tds
Chech chaar parakel t2 ye oxips = 6, = Bin RiTEZ] Tedier 3
v, = (1.5 fin) =8 n Figae 4
Bim = in, v conEder sdge fusnce
Adirdrrm bane raieel ke = 8 5, el Baks masterial thekrwes i = 12 din 013 i 0K
Moo an irnuion parsened o:
= 4 for 587 KW B T2 v = 4.75in
B - hala cepth Section 41,10
Acher ength (5 = 6" bor i 58 15" KWK Boll TZ LER] Triny 1
Finturs ihiclossss (L )= 12 i mry Tadilp 3
i I ey PEkea - 30 R Figuars 4
Aotunl reead kength = 275
Avmnkia Shiead kenghh = [ -1, =8 -4im = Fn
b " MAESher Thckness = J2in+ R in = 1350 2R >12500 =
Caloulale rominal stes! shrongth in lenskon: N_. WALE Seclon 4,13
S-mrahersin bofion, Highest lofion hs Seting o & Single Ancese = M4 = 1000 = / -amchars
= TS50 ancher TAZ e
> Erx (17.4.0:3 ot
Stool abengiie N, = 17,170 Bynchor
Cabiiale maorming! Coronsts Deeakoud Rerreaiony, - '-'--'t ATATT Y Sechon 473
srengih -y M'M"-u.".n. L LN B (1745 154 i
e B, =din o, =6in e, =0in g =din g, ==
G, = 18-h, =15 HiIn)=8n BowBin < 18- h, 1TAZN
m =A== e W3 = A3 0 o Eroup sotice RiT421
A=, " ST R S8, e s i, v B, el e ) = 2 Eg. 7.4
A= @A = @ An =16
1 1FaZA
oy tersion mocenirioly ~ g, = 10 R
s 1A%
The smaliost edge stance (o) = B = 1.5, <o reduction e eoge dsan0e.  gaw =19 Eq. (782 5
TaAZE
e kA CONIIES OO D Mifed D89 BSmTed =10 w, . =10 g
Becle:. rTeal weighl cancrole = & = 1.0, 1Tazz T a
ey
M= b b VI e = (T (00 000 i [ ing® - BLA0Y B Eq. (174223
{ addin' | 2 . VTAL
H_-Il_mll-:sm.l.mnm!nawtm 16200 e Tade 3

&) @MasoumiCivileng  ~s<ata (544
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Calculation per ACH 31814 Chapter 17, ICC-ES ESR-1917, KWIK Bolt TEX

A 398 redl

ESR red.

Cabculiste fodminal pallout strenglh o tension: B . — B -I!IP:LII—

Sactean 4.1 B3
Takbde 3

Plobs:  FPullcwt sirsrsgith chosss nod nesd o e considered. Relferancea Table 3 in ESA-1217.

Tabde 3

Calculiale nosranal sleal stremgth i shear: W

AFS. 12

Secticn 4. 1.5

Faur anchors i Shaar. Heghesl aed actiong an & sSmg ke anclarn -U_.Iﬂ-ﬂ,[trﬂ-lb.f4-aﬁcl—nrs-1.ﬂ:lﬂlh_.’;’l‘lth:t
== slrergﬂ‘l:".-'u'-'ll'_‘— 7 SE0 iy f arsciwor

1F5.1.2
Ex. [17.5.1.28)

Takde 3

A _'-I

Cotculiate norminal concrebs Bresicout stremgih bn Shear . Vo, = o - W, W - W, o W

17521 &)
Eq- (17.5.2.18)

Secticen 4168

= &, = & i [k S =, =~ & B = dim. S
Ployber: Sivear oo S01Ss i the —y difeciion. & = = = i Somsiebs breslomed sssiereed in He —y dirsecslion

Comncreate braakou! for sheaar g el bo e eciges (-x direction ) shouldd e chechksd per 1752 1)

1TF.5.2 1 f=p

o B AN

Ao arree Bhes Sl shecs bomd s o T rowve of aochors e anes] 1o e g esclgs — o
1.6, = (1.5) {8 im} — Iin iFe=0in —usel 50, h— 12

5 =3, =42 B0y - 1B if s > 1B i — ro grows action

A =de, + s e o ) (MENBVALRA [1.60,, R} = (B o+ 4 in. = Bing 09 i) = 18D e
A= {45 (e, ) — .58 ) =162

17521
A7 521
Eg (1752 1)

Fo shesr soceanirmsity — g = 1.0

175235
Eq. (17-5.2.5)

T =ckge disiances perpencecuiar bo e direcion of e sheor lood ane defimed o o
Ploybes: 17 5.2 fiic) pewrmits = 1.0 Do Beo used weisen cabcussling shear posraile] o an ecdne.
Wi ap_, calculalicon in this e csreeds is oo e iiee.

A7 5385

- S X £ OBy Eg. (E7.5.2.50)
S, — Bim o ] ., — 0T ﬂ-_ﬂll. —’—t_&:“ _-I -[T = I:I.-B-l—g N ._I - 0967
Crac hed comnons e condilaons, no edge reinforcermenl SSssorreed - = 1.0 AT 527 —
1Fr 528

Check: h,— i2in. 168, - 9in. 12 >9 . — gy, — 1.0

- 1-%.-I
W, -.II ot

Eg. (17.5.2.3)

Plobs: ruorrTeal Wil orcrets o= & = 10

' g BE
v, = | e | A vE D VD e

£, = RATFRERALIMA [, - Bl ] = BAIREERALEA [£ im. [ S Enl = 4 inc

Fre

A7 522

g ) A Bg. {175 22a) Takde 3
W =y [ j (1. ¥ 0.E2S in. VW B.00D0 g= (B in)' S = 7,856 Ib Er. (17.5.2.26)
L OUB2S i,
V. =9k, vI. (e 5= @ {10} wa.000 psi (8in) s — 8,368 b
W = mEnimusm | (ak (B) | — 7 A56E B
o . "
W - [ABEEE L rfo0g (1200 £ 100 (7,456 1b) — 8,858 b 1TT.SET )
w182 in ) 17.5.2.1 jci Tabie 3

Cadcaliate sheces posralled o ecihye: W

[

= {2 B IS 1) — 17,396 &

Eq. {i7.5.2.15)
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Caloculation per ACT 318-14 Chapter 17, KFC-ES ESR-1917, KWIK Bolt TZ ACE 318 ref.
17.5.3.1 (1)

En. (1753 1b)

ESH redf.

Cabcuiale nomimnal Comcrete Py Streng b i sPeeces 'I.l"m= - m‘J-‘\I 1 Seclmon 4 1T

Vo D) M, = 152008 kb, =ain - k=2 17531 &) SerEaE
W = (ZH {15,200 15 - 30.SEQ Ib Eq- (#7.5.5.7)
Surmarasry

Anchors are ductile stee] slements — check 17.2.3.4.3 (a) ferst

fDarctility chechk] Tension calculaticns per 17.2.3.4_3 (=}

Terrsson FlormEnal Strengih Dh=sign strength Factored josd 26 Litiseaticmn o
Steed =trengbn 17,170 Ifmrchos S0, 60 | anc o BT S ExdEmres b 1. 80%: i:n{
Conerete breakeat 15,200 1b - 1 S0 B 17 S0%% 'D'I-{ Eonitreds
Pt strerygit LETE L P P Ihl,m.

Sieel strength does ot controd: 17234 3 (&) s, therefors, not sstisfied. Meed o satisfy 1725343 (dh l
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\— Supported

W 5 (s sl a5

beam

Supporting
beam

Hanger reinforcement
Other transverse
reinforcement not shown

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

QT 62 "s-'ﬂ-e'cz.l"

9. 7.6.2_1 Ifrequired, sheoar reinforcement shall be provided
uzing stirrups, hoops, or longitudinal bent bars.

a0 ALES ALy L0 g SR B g el

R . T7.6.2 Shear

RO 7.6.2.1 IF n reinforced concrete boeam 15 cast mdono-
lithically swith a supporting beam and intersects one or both
side faces of o supporting beam., the soflit of the supporting
boam may be subject o premature ailure unless additional
transverse reinforcement., commaonly referred to as hanger
reinforcement, s 'Fu'uv{;.if;:q.l (Minttock and Shen 1992, The
hanger reinforcement (Fig, R9.7.6.2.1 ). placed in addition to
other transverse reinforcement. is provided 1o transter shear
frovm the end ol the supported beonm. Research imdicntes that
if the bottom of the supported beam i3 at or above middepth
ol the sSupporting benm or if the bpetored shenr transterred

o the L-_\=Ll|!r|:bt:h|'lut.| Beamn i less than “‘25*}' .I'"“.ﬁ- o . |:|iu|:.1_L'|'
reinforcement is not reguired.




q .;; dC’f dE;LJJJ(ﬂ;;dLJL I-‘Q—l

Qazvin Construction Engineerina Oraanization

Qubuslﬁgl)pwawlgl SIS b

A5 plyp 30 >b 6l ohg bulgs Yeo-q

5 Ul _ns agd Canae Ol st (5 age
a}j@iﬁ‘)\ﬁdcﬁ\})domM}Lﬂ)&@ﬁ)\ﬁJQS;_
La adjj\.ﬁa LS‘ o)} .Lu\).\a UM 48l sl

b}j L_\G J.J \){L\ C._\AJGA .J)?s.‘:\.q J\ salatil L“\.: \)m Cal

-A.n-_’—f R g F R R A5l rglaes du logr po bulges YT +—9_ Jauas

WSS S malas
=5 . < e i i
(a3 gl ol j v gin {etgomal mS
e By SR P e . L 2 B T T R caim= olm. ala
VY - — s [ - 1 ¥ -0 o sl sl (gla jlans
AT e A o, AN | az, C = J| el s a5 E0La
Lason gl :l

I: K- - a:,

&) @MasoumiCivileng  r2sats 5444 Gl ilals aaie SIL () gal g 4y Ll

itigo LD Al L85 of  olB 2 g o) bv pbo



&) @MasoumiCivileng <% (5§
cetipo LB s LT 0 L8 2 g ) e e

|\

d .!‘/H da" w?bu’#ﬂ.ﬁgﬂb r —l

Qazvin Construction Engineerina Oraanization

OleizLu L,’J.a Sl yae NERUE SO ol SIS e

buwgio g pdy JSb U glasld B-Y+-4

4 5 JLal gl )5 50 il g Jsbo slagile)] galog Joua 8-Fo-B-Y-Y-¥

Ak st

sl ol alas Jsbo piler G 5l ke wls alada S5 glis )| -
adly o e Y0 5 o i)l pilezr S ) S Wil plaie B ye —o0

wably 23 ke 90 5l ke Wil plais 500~

Bl pilez aw sadlsl a4 o (Job jgme p Sgec gamie 3 (AT gae ppe -
(PSS gae Byl 2 8 5

(AT gae Byl pa 50 plads ;500 da ol S salSl 4 alTAST gae e -

r Transvorss renforcomaont through
| the column bo confing beam

Diroction of kngitudinal rednforcement passing
Mot greator than tho amaller analysis | culsido tho colsmn core
ol &y and 0755, I I | I I | I
I I =g :
[ 1
4
£y
— 1 . 3 "
A SHETTT |
Maxinrmm offective widif rJ_'.I"1|'N|I'|' Baermy crmed I
reginired Irarsverse relRforcement £ian
Ad A - T = = -



_l|'—4- - hi
h2
hi o e
1 St
I =Max %;

<r
oy 2l g Fa2 0

o 38 3 g 0
F12 o

hl

h2
T SEMin{ 16 x o o8 on sy b
48 % 5 o
As required for shear

I, L Min (w1, h2)
F €420 MPa | Bxusle 358 o 7 g lab
¥ 1200 mm

I = — s,.¢Min
&8/2< _ . .
L F,2520 MPa ;f;‘ﬂ"‘;’; Kanl et by

As required for shear

€) @MasoumiCivileng ~esata (53¢

itigo LD Al L85 of  olB 2 g o) bv pbo

Qazvin Construction Engineerina Oraanization

OleizLu Gl.o Sl yae NERUE SO ol SIS e

|\

q .;; dC’f df-;bu’,;#(@*dh'b I-‘Q—l

Lo gie B (5 gl i pmje IR ) sila )]

dm
{aps)| Fysd20 MPa D) Bohy(ss sl 2]
854 Fya520 MPa L) St (s sl )
60 {orse 2 )
150mm
L
(55 o et )
iy [ = g ]
S0 mm
- ll-'.-—l-
s  [ssdi "
| l S_itlﬁ'! o]
Eiml"’cm""‘"" — = | # ieachws { 100 v}
I i
s t
= i
‘ / Hoops [ Hoops ff Lo sphen ‘
oo — SHFTU Wi SHeTe: haoks i

il Lulpd shls b K0 K 3l eyl Jeold 5 Lo y8ys Y-F-¥-8-Y+-4

5L e oo A 5l S Lo 98 = il

RERREINN LRI N SOE D 8l 5 olie il JBlus syl lecKis s Y-Y—$-¥1-94
e hoa VY 1 5 Jlo o Sl sl e glea Vo — il

Gl aledly aaie SOy () gal g 4y il




(s373) d/a

Qazvin Construction Engineerina Oraanization

|\

J“J;JC’IQL’LJM(&JLJL I:Q—l

Oleitlu Lo Sl yae NERUE SO ol SIS e

d/4
( Lasaia) o
8% 1 6 (5 91 ) : &ih{d-shgfhfﬂ}[
150mm m::'ﬂ':‘“] bugie [ Syl 38k b < TY [:}, 710 Jras
4 239 [) . N*
ole o Sls lad =y #F12 Jolas
..f’"". I::;.
—

_tﬂ 50 mm

€) @MasoumiCivileng ~esata (53¢

coitipo LB Al 195 o L8 2 4 o) bv pbo

s<d/4 (=3a)
(frgic)

Gl @ladl qie 83y () gal g 4 il




q .;; dC’f dE;LJJJ(ﬂ;;dLJL I-‘Q—l

Qazvin Construction Engineerina Oraanization

Oleitlu Lo Sl yae NERUE SO ol SIS e

e 0323 a1 agegls St sl Laall S o laogt o3 B-P-F-B-Y.-4

1/ (o) 3 (i) dadps Gollan sy it sl oile] by pniin gl laes a5 50 s sla g
igh 0 5 4y

wbad jabot OL0AG S 3 algly 0 o s oo b (g M g p0oe e 45 (g3 0 3 ol
phad pb FAT-AT o ay ey illae s K 5 S ool b e slagile)] sl

Shearwall
AF polae ja pd salicul e B8 Rila b I'_.‘II g8 48 ghdds a0 ally e gl

Alr o i gl phenn W gl g adlal S paga plans gl S slay
gt pala il EI.ZSAEJIE; dy s ﬂ.lﬂﬂﬂf; Cadgdoe sdileoud eals alyly

o e glal a8 e BBl L el 4 sl i oope sle e -
adlad alaiin g fols o3 g gn s B-B-FY 8 ay Wl L aF BB s b Iy

B U P71 P YOS . <A VL VRSN R 2 P L PR Er
Footlng et JIS'-'"' -J‘;.'L" » .l'l"“§ R I‘. Pt ] uiJ:!J" JJ"-L"‘.J] & L"E‘-’J" 'fll J}]" b.f;“jul' ] ‘J'J'ﬂ ..JLH
or mat gl asls

| | — aalolaaglls bols ay i s oo ole T oaglls @ i Jledl Joee 3 FoT-Tog-Tiog
L"" + E =y +— \yh‘:ﬂijL'J].}l"’Li:-—JLJ:‘uif‘r"Lﬁ‘.ﬂ',',ub#‘hb;d.gl.!h'...JiMldLb
1

33, jpeamma VV-ToB-T oo T-T-V-B-Y -4 oy balys

&) @MasoumiCivileng 4 sats ;s¢ Sl ladly e S 5ol g 4 S

itigo LD Al L85 of  olB 2 g o) bv pbo



d" .!‘; dC" C)E;LU’.JJ(@‘UUL I:Q—l

Qazvin Construction Engineerina Oraanization

QLQS.&L»L,’J.QQ‘)).S.AWC;M‘).ﬂ SIS b

Crosstie as defined in za.a.aﬁ.iwq (0329) 3L Gy JSb b cleatd £-Y+-4
Detail B

_— Btz TS5 mm

fﬂ_ﬂ?} extension —— — Fa [ _'_jlqr.a A ﬁlb‘_]bu: 2 rm* 'H L;AL#, J1 solas ] B-V-Y—F-_Y.-9
Consecutive crossties T T I
engaging the same gy & i L) )2 -
longitudinal bars have . gan
their 80-degree hooks on AT 5 5y plake gli5)) il 50 Jolas (Job o -
: opposite sides —,
Detail A Y Detail G e i 3150 o] 3 a8 ghoy abblia 3l a5 alade glis ) Wy g0 Jolas Job 10—
e mE———

.#JL} G’:_’s J,J"LQJ] F'JL'J bi, uli-‘ nS.:.‘.‘.-'ﬂ_‘,.:é L,’_-_-.;Lﬁ'

a4
(a1 | Fyed20 MPaD) 6dg(s vt 2]

S5 Fyab20 MPa ) Sdy(rs sl 24 )

By [ s )
_._ {JF;H ' l_

150mm
= E_i wihes [ R00 g

: : - I t
Maximurm spacing : ' L
between bars : L) i
restrained by legs / e W5

.-"_'_FF-'_F---F

of crossties or /
hoops = 350 mm —

&) @MasoumiCivileng o s<ta (54§ O il e e e

itigo LD Al L85 of  olB 2 g o) bv pbo



d !‘/ d‘/ f C«'E; b at (i.g-"dl;l/

Qazvin Construction Engineerina Oraanization

OleizLu Lg.a Sl yae NERUE SO ol SIS e

Table 18.7.5.4—Transverse reinforcement for
_ KA columns of special moment frames
1
shog | [N hele hl Tr;mm' Conditi Applicabl i
+ : cment tinns sxpressions
- 1 F,.W Hﬂ::;)uh retRlareemen AN PRHCRE EXpressons
L 1 i F o S30MPaC Sy h2 P =034, /)" and Greater of 4 i
Lz e b T 58 I 70 MPa () and (&) ‘U'-3[_'L—I]_- {a}
]._,I'ﬁ J_ A5 required for shear "3;-'{:“' bl ey .lru
A0 T i Tabie 18.7.5.4 of ACI-318:18 = r
b ts 150 h m.[rull;::rr:mp Grestest of HIW}L‘ )
¥ - § B0 _:__|__|r_' or cAlERL O o
8 S Min nit, h2i A‘mm‘%-‘m+(ﬁ; }ﬂme (a), (b, and
sl 5,5 Hb_,_../ = 70 MPa (el i i
kil Jyb gles fle 2 olle gdley o ealind o %y 0.2k &, A (3]
. ) 45 roquired tor shear s
O LI R T L
Congecutive crosstes engaging the same
longitwdinal bar have their 30-degree hooks 24 eail jpare oo 5o Sl 6y p 0% b 45 (50lse o A-Y-Y-P-Y._q
on opposile sites of calumn
it 84f, extension 5l 0id jghite V-Y-T-Fo¥eol § y FY-Y-F-Y o A-FYFY oo lany ol
+ L et ;ﬁn mam By z 75 mm A T . 5
' 5 PR Say [—= 2\ i S lapl gy ot Gy 4 (ISl (o0 sloygile)] 5l cad 53Y aslas ol e s Ve
i ’ required for shesr
L
| ik

o ohee Yoo 5l g i e K haTL;haP;;aLaﬁs.nm):&’,huLy\--
X
5T

.
K-

23,8 oslinwl sl

|

| S——

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

€) @MasoumiCivileng ~esata (53¢

2 el Jate 2 fass S 4y lagl plis | 1 Sed 45 N I L e B S
itigo LD Al L85 of  olB 2 g o) bv pbo

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




q}ﬁdabi‘;ﬂzu’ﬂ(@dh‘b I-’Q—l

Qazvin Construction Engineerina Oraanization

OleizLu Gl.o Sl yae NERUE SO ol SIS e

igds 42b,S L5 10 () b () Loy (illae s o3y ooyt cslgila] Y—Yo¥—$ Yot
P, > 03A,f; goais oolinad puiins boghs b oo 8,50 5l ooy sin ;5 45 63,150 0 — g
st 5> b closle] o8 L 5 5 cslmygle] Sl f 2 70 MPa L
Voo iRy jlade 5 ooy (Sia (sloj) o2 S5 b g 10y )50 (slaadsf @ sl (5t (hn

Sl 5L slacS 3 50 §)L28 (5 9me (5950 Sy By Jlada 098 S e e
it 3 Joli &5

6, = 3 in (150 mm)
; — A
bextensmn-l T ———— =g

llql!IH-
! ol el ot 1 5§
EEEEaE i i o

[a) Py = 0.3A,fL and f; < 10,000 psi (70 MPa)

=

€©) @MasoumiCiviieng -« saxs g2 (b) P, 2 0.3A,f7 or f > 10,000 psi (7O MPa) 5 i 4y i

itigo LD Al L85 of  olB 2 g o) bv pbo



Qazvin Construction Engineerina Oraanization

o329 sl 0 ygiuw a4y i YLail O-F-Y+-4

45 ohy ol 0 i & T Jlall (e (b gl ol il 1-0-F-Te-A

.da}:au. aéﬂjwdg-dipﬁaun g E—Jlﬁ; JJ)LT“S_-:—J)‘L_‘_...DU

S 5 o b b Jlail el 50 by sk slayilel slag s 1-Y-0-F-Te-4

g dpuloea 125,

Db Wigd oo 35 e & i Jlal gl 0 45 Loy Job laygile,l F-Y-8-F-Fe-4

DHrecticn of
lysis

ana

| L |

sanl dolsl Al pl o 00l jgamme gain Jilis axq b

r~ Teandvarse renfoncement through

thir coluema to condine baam

tangitudinad reirdoscement passing » Miat groater thn the ol
otsie the column code i
o

of o and 0750,  —
z

- - - T -

HHH L

==

O | E |_

I |

- ah | & - []

L - ] il
| I‘
I =LJ

- & ") I A

= L . ' 1

iy T b,

I Make:
| Tramseerie feinfcrcement bn Column sbove and
| Lreturey 1hee il pio st fod Clarity

| |-'- I I 1 Section A

Pan

€) @MasoumiCivileng ~esata (53¢

itigo LD Al L85 of  olB 2 g o) bv pbo

B

|\

q .!‘; dC’f c)f-;bu’j#(@‘dﬂb I:Q—l

OleizLu Lg.a Sl yae NERUE SO ol SIS e

gt olnd Canglis Jilos F-F-Ye-4

aiilad pmali ) F=F-F=Y o8 | T=FPoX - ooty Sl agby Loy V-F-F-Ye-3
e Sl FoFopoveod g YoTRoYe oA glaan sl (550 les gl 4y Y-F—F-Fei
¥ g (1Y o) galady o agl w8 it Jlatl laes o loy g logyan palds | tas
M, = 12% M, (Y8}
Jail g a8 Jlail il 5 WU 0 e ad e pglin sla S paame o« F My,
culads o lees

S9aE (i (Godd jpatts (GAImd b 5l I.n‘:_“' sk ”‘JL:)] o glaps o Y-¥-b-F-Y-14

sl polpw 3 il 0Bl ot jpasee (5,58 5 damy La,gile, ] a5 090 40 cdliS ool

2958 O S AT o200 slagle, T 5l ails 13 gt gatwn Sl g)l5 0 &5 Job slayy Lo,
) YYYFYeod lany cule, b g s FYY-PYeod an Gille glalols L S

(g ool F-Y-Y-F-Y -1

Gl aledly aaie SOy () gal g 4y il



&) @Mmasoun

Qazvin Construction Engineerina Oraanization

Connection reinforcemeant

14 No. 9 QO
E ———— —— —
QJ] red —
T 1 B | T )

%,::: AlE E [ E |
- —THH E-HIH H— &
<] HEEEEBEHEST

%5 iIEIEE S

\_ No.4 No.s [/
THoop Hoops & Mo, 10
& 44 in & <4 in

{(top beam bars)

Connection reinforcement

Fo, 4
SAGOnS -5 No. 8
- T

(W | L E

-~ . 2
—
o B uw mva
12 No. 9 I s No. &

FPlan view of connection
(rop beam bars)

) Interior beam-

|\

w‘)di’alwﬁwfwl' o

OleizLu U’JA Sl yae NERUE SO ol SIS e

= Lotrs

- e 5 — ri I S X_,-l_-'ld Ngb? _—
: 3 (== & (=] ﬂ'- jllr
= m : '

1l

= * L =2
—1- Ik 4 Mo. 9
Elevation
= {section A-A)
=2
= 20y,
T2 No. 9 --.‘
_..I‘ 5 MNo. &
l_-.__' —
o ] ' E ]
@ —
|| -
- — R — "y
e L e
- Hoops
— [ — @ 4 in
m—
= W —

Elevation
{section A-A)

column ioint



qf/dl:ldﬁwrwiu .

Qazvin Construction Engineerina Oraanization

slezle Lo ) PV PIPWERUC SOUE) ST NN L G CIOW

(o329) 0L (g IS b (glojlw (sl ylaus Y-Y+-14

Shear wall

Conorete shear wall
seismic detailing

Reinforced Concrete Shear Wall Lao Flgor

E Boundary element
Horizontal web reinforcement

=i Ipe — / F Vertical web reinforcement
T 'y 9 ] H T T 0] = _r

o @MasoumiCivil: L, -



df/“df«lwﬁwfw’@.;u .

Qazvin Construction Engineerina Oraanization

OleizLu QA Sl yae NERUE SO ol SIS e

oaaldia ol s Jlgnd 3 630 L (A Aled g Al Al Lagad pd) la A1) 0
2 ey g g pmaua L s Jlgad Ak (o) g dal Gl A8 a1 g ) 0d (adldia A4S AG
3 g ) Ayl 6 Jlw palis (il Ak

8353 s J 8 Apalipd qu Al gdadaa J gz A W ol A 5 B Lip)le S L ) A sdee
3 gdiva 03 )9 L o sla Ll A ) g mglual el a Cad

&) @MasoumiCivileng st 544 Cand a3l atia S L 3 ) gal g 4y L)
coukige pLET Ul L5 4F 518 & 4 4 ow pbo



w‘/"dfalwﬁwwm' o

Qazvin Construction Engineerina Oraanization

OlessLus U’JA Sl yae ngljﬂ SIS b

(b) Shear damage and onset of axial failure
in vertical wall segment, 2010
Chile earthquake.

&) @MasoumiCivileng <2 5444 el e 83 (354l g 44 il
coukige pLET Ul L5 4F 518 & 4 4 ow pbo



w‘/"dfalwﬁwwm' o

Qazvin Construction Engineerina Oraanization

OlessLus U’JA Sl yae ngljﬂ SIS b

(a) 2010 Chile earthquake (b) 2011 Christchurch earthquake
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required — p= 2’;5
y
TH ]
Ties per 1
18.10.6.5—| |} : 0228
| - i f,l"
1l
1 || 1
‘ i = e
Special ] | by b gﬁ
boundary
element — Max. 2 - .25
>300 mm ' (M) ‘w8
_I 1 NV criticar then b= 300 mm
| section
z fg for 1.25f, —/t f_- \ N
(or hook as req'd.) ) S - .

Boundary element not of footing or other support

near edge of footing

X AN Boundary element near edge

Critical section per 18.10.6.2

(a) Wall with hy, /{w 2 2.0 and a single critical section controlled by flexure and
o axial load designed using 16.10.6.2, 18.10.6.4, and 18.10.6.5
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Special boundary
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Develop for f,, past opening,
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| o <0.15f%
pg 23

. .
y Ties not required
|

o <0.15f

2.8
=
P f,

Ties per 18.10.6.5

i

|
o > 0.2f. Special boundary

ba hy element required,
=46 See Notes.

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.
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