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PRODUCT DESCRIPTION
 DRXEOH-THH FOH[LEOH CRQQHFWLRQ IRU PDUNLQJ GDUDJHV

%eneIitV 

1 4FF� %FTJHO�PG�"ODIPSBHF�TFDUJPO�PG�UIJT�EPDVNFOU�GPS�JOGPSNBUJPO�PO�QPTU�JOTUBMMFE�BODIPS�EFTJHO
� 4ZTUFN  -PBE �$BQBCJMJUZ�JT�EFQFOEFOU�VQPO�BODIPSBHF�BOE�CBTF�NBUFSJBM
�WFSJGZ�XJUI�&OHJOFFS�PG�3FDPSE

DTFC

• RHWURILW GRXEOH-WHH IODQJH FRQQHFWLRQ IRU
UHSODFHPHQW RI H[LVWLQJ FRQQHFWLRQV

• EOLPLQDWHV ZHOGLQJ DQG FRQFUHWH UHSDLUV
• TUDQVPLWV VHLVPLF IRUFHV DQG YHUWLFDO VKHDU ORDGV

IURP YHKLFOHV ZKLOH DOORZLQJ H[SDQVLRQ DQG
FRQWUDFWLRQ DFURVV WKH MRLQW WR UHGXFH VWUHVV LQ WKH
GHFN�

• TC EROWV DUH QRW VXEMHFW WR IDWLJXH DQG HOLPLQDWH
IDLOXUHV RI WKH FRQQHFWLRQ

• EUHFWLRQ DQFKRUV KROG EUDFNHWV LQ SODFH RYHUKHDG
IRU VDIH DQG HDV\ LQVWDOODWLRQ�

• AQFKRUDJH RI FRQQHFWLRQ FDQ EH GHVLJQHG ZLWK
+LOWL PROFIS EQJLQHHULQJ VRIWZDUH IRU YDU\LQJ
SURMHFW FRQGLWLRQV�

• RHFRPPHQGHG��� DQG GHVLJQHG IRU DQFKRUDJH
ZLWK DQFKRUV����

o +LOWL +IT-+<-��� 9� Z� ���� +AS-R-316
SS TKUHDGHG RRG

 KQRP   �-���-LQ�
o +LOWL SS KZLN-X DXDO AFWLRQ AQFKRU ����

 KQRP   �-LQ�

Materials

Part
Bracket Plate
Bracket Control Plate
Tension Control Botls

ASTM A-240, Grade 304  

ASTM A-240, Grade 304 

ASTM F3125, Grade A325 TC

Material/Mechanical properties or standard



Information Regarding Load Data

Updated: Oct-20 2

Basic loading data

Data for max 2.5 t WLL capacity applies to HAP 2.5 only when:
- Correct design of anchorage (see Design of Anchorage section) 
- Installation and anchor setting according to IFU from HAP 2.5 and corresponding anchor (KH-EZ or KB-TZ)
- No shock loading; vibratory dynamic safety factor γdyn up to 1.8

Dimensions (mm)

HAP Working Load Limitation (WLL)1)

Load type 

Single Point

45º < α < 135º WLLtotal [metric ton] 2.5
1 In accordance with machinery safety directive 2006/42/EC tabulated allowable loads have been calculated based on the following safety 
factors:

- Safety factor of all metal components: γ = 4
- Safety factor of the cables: γ = 5 

Materials

Material quality
Part Material / Mechanical properties or standard
Carrier plate Rm 700-900 MPa – 5 µm Geomet 321A

Wire rope 11x150 –
6x36WS IWRC Rope: steel 1960 MPa, zinc plated / ferrule: Alu

Holder Low carbon steel – 5 µm Geomet 321A 
Blind rivet DIN EN ISO
15977 – 6.4x18 Stainless steel 

Updated: Oct-20 2

Basic loading data

Data for max 2.5 t WLL capacity applies to HAP 2.5 only when:
- Correct design of anchorage (see Design of Anchorage section) 
- Installation and anchor setting according to IFU from HAP 2.5 and corresponding anchor (KH-EZ or KB-TZ)
- No shock loading; vibratory dynamic safety factor γdyn up to 1.8

Dimensions (mm)

HAP Working Load Limitation (WLL)1)

Load type 

Single Point

45º < α < 135º WLLtotal [metric ton] 2.5
1 In accordance with machinery safety directive 2006/42/EC tabulated allowable loads have been calculated based on the following safety 
factors:

- Safety factor of all metal components: γ = 4
- Safety factor of the cables: γ = 5 

Materials

Material quality
Part Material / Mechanical properties or standard
Carrier plate Rm 700-900 MPa – 5 µm Geomet 321A

Wire rope 11x150 –
6x36WS IWRC Rope: steel 1960 MPa, zinc plated / ferrule: Alu

Holder Low carbon steel – 5 µm Geomet 321A 
Blind rivet DIN EN ISO
15977 – 6.4x18 Stainless steel 

The following data tables are based on example anchorage design calculations where one side of the double-tee connection 
is considered (see "Design of Anchorage"). For the vertical/out-of-plane calculations, per PCI Design Handbook 7th Edition the 
vertical load is distributed between the two adjascent double-tees. Please reach out to Northford Structural Connections for 
additional information regarding the loading data and calculation methods used.

Example Loading Calculations

⏀Nn = ⏀P u/2⏀Vn

⏀P u

⏀Vn

⏀Nn

William Stewart
Line

William Stewart
Line

William Stewart
Line

William Stewart
Line



Example Loading Calculations 



DeViJn RI anchRUaJe

RHFRPPHQGHG +LOWL DQFKRUV �QRW SURYLGHG��

•  +LOWL +IT-+< ��� 9� ZLWK ���� +AS-R-316 SS WKUHDGHG URG DW � ����
QRPLQDO HPEHGPHQW
- DHVLJQ SDUDPHWHUV IURP ICC-ES ESR-����

•  +LOWL SS KZLN-X DXDO AFWLRQ AQFKRU 3�8� GLDPHWHU DW �� QRPLQDO
HPEHGPHQW
o 3/8� [ 4� K+-E= SS �HOHPHQW�
o K+C 3/8� S0ALL �DGKHVLYH FDSVXOH�
o DHVLJQ SDUDPHWHUV IURP ICC-ES ESR-5065

•  
PRVW-LQVWDOOHG DQFKRU VHOHFWLRQ EDVHG RQ EDVH PDWHULDO JHRPHWU\�
FRQGLWLRQV

TKH GHVLJQ RI WKH DQFKRUDJH IRU WKH DTFC PXVW EH HQVXUHG IRU YDU\LQJ ORDG FRQGLWLRQV �L�H� YDU\LQJ GLUHFWLRQV� G\QDPLF HIIHFWV� HWF��� 
TKH DQFKRUDJH IRU WKH DTFC KDV WR EH GHVLJQHG DFFRUGLQJ WR H[WUHPH ORDG FDVHV� D FRQFUHWH DQFKRU FDQ RQO\ EH FRQVLGHUHG DV 
VXLWDEOH IRU XVH ZLWK WKH DTFC  LI WKH DSSURYHG DQFKRU VDWLVILHV WKH IROORZLQJ ORDG VFHQDULRV �H�J� E\ PROFIS FDOFXODWLRQ� EDVHG RQ 
SRVW-LQVWDOOHG DQFKRU GHVLJQ SURYLVLRQV SHU ACI ���-�� CKDSWHU �� RU CSA A����-�� AQQH[ D� 

TKH XVH RI WKH UHFRPPHQGHG +IT-+< ��� 9� DQG KZLN-X DQFKRU V\VWHPV DUH EDVHG RQ WKH GHVLJQ DVVXPSWLRQV QRWHG EHORZ� IQ FDVH 
RI GLIIHUHQW GHVLJQ SDUDPHWHUV� D QHZ FDOFXODWLRQ VKRXOG EH SHUIRUPHG�

/RaG cRnGitiRnV�
LRDG YDOXHV IURP WKH DERYH GDWD WDEOHV DUH EDVHG RQ WKH DQFKRUDJH GHVLJQ LQ PROFIS EQJLQHHULQJ� 9DOXHV DUH LQSXW DV WKH WRWDO 
VWDWLF ORDG UHVXOWLQJ LQ D PD[� XWLOL]DWLRQ RI ���� �VHH H[DPSOH FDOFXODWLRQ�� PROFIS ZLOO RQO\ SURYLGH WKH GHVLJQ OLPLW RI WKH 
DQFKRULQJ V\VWHP� DQG VWUHQJWK DQG GHIOHFWLRQ OLPLWV IRU WKH EUDFNHWV ZLOO EH SURYLGHG VHSHUDWHO\ WKURXJK WKH UHVXOWV RI ODERUDWRU\ 
WHVWLQJ

DHVLJQ SDUDPHWHUV SHU ACI ���-�� CKDSWHU �� RU CSA A����-�� AQQH[ D�

•  Design Method: Strength Design
ACI-318 19

• Cracked section of concrete
• Seismic design – Non seismic load
• Concrete strength: 5000 PSI
• Base material thickness – varies as per

table
• Anchor Spacing & Plate Size – as per

DTFC - Technical Supplement:

,mpRUtant NRteV

TKH FRQFUHWH GHFN WR ZKLFK WKH DTFC DWWDFKHV PXVW EH LQ JRRG VRXQG FRQGLWLRQ� AQ\ YLVLEOH FUDFNLQJ� VSDOOLQJ� RU RWKHU VLJQV RI 
GHWHULRUDWLRQ RU FRUURVLRQ DUH XQDFFHSWDEOH� DR QRW LQVWDOO DTFC ZLWKLQ �� RI H[LVWLQJ GRXEOH-WHH IODQJH FRQQHFWLRQV�



Setting instructions

*'or detailed inGorNation on )ilti )*5�): ���7� or ,XiL�9 installations see instrVction Gor Vse inclVded Xith the pacLaHe oG the prodVct�

SettinH *nstrVctions )ilti 'asteners�

Updated: Oct-20 4

Setting instructions

*For detailed information on Hilti KB-TZ or KH-EZ installations see instruction for use given with the 
package of the product.

Setting instruction for HAP 2.5 

Caution 

Updated: Oct-20 4

Setting instructions

*For detailed information on Hilti KB-TZ or KH-EZ installations see instruction for use given with the 
package of the product.

Setting instruction for HAP 2.5 

Caution 
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Specifier's comments: 

1 Input data

 Anchor type and diameter:  HIT-HY 200 V3 + HAS-R 304/316 SS 1/2

 Item number:  2045003 HAS-R 316 SS 1/2"x6 1/2" (element) / 2334276
 HIT-HY 200-R V3 (adhesive)

 Specification text:  Hilti Æ 1/2 in HIT-HY 200 V3 + HAS-R 304/316
 SS with 3.75 in nominal embedment depth per
 ICC-ES ESR-4868 , Hammer drill bit
 installation per MPII

 Effective embedment depth:  hef,act = 3.750 in. (hef,limit = - in.)

 Material:  ASTM F 593

 Evaluation Service Report:  ESR-4868

 Issued I Valid:  11/1/2024 | 11/1/2026

 Proof:  Design Method ACI 318-19 / Chem

 Shear edge breakout verification:  Row closest to edge (Case 3 only from ACI 318-19 Fig. R.17.7.2.1b)

 Stand-off installation:  eb = 0.000 in. (no stand-off); t = 0.375 in.

 Ledger AngleR :  L1 x L2 x tL1 x tL2 x l = 3.500 in. x 15.000 in. x 0.375 in. x 0.375 in. x 6.000 in.;

 Load Point Height:  hpl = 2.500 in.

 Base material:  cracked concrete, 5000, fc' = 5,000 psi; h = 5.000 in., Temp. short/long: 32/32 °F

 Installation:  Hammer drilled hole, Installation condition: Dry

 Reinforcement:  tension: not present, shear: not present; no supplemental splitting reinforcement present

 edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, ft.lb]

www.hilti.com
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1.1 Design results
Case  Description Forces [lb] / Moments [ft.lb] Seismic Max. Util. Anchor [%]

1  Combination 1 N = 0; Vx = 2,475; Vy = 0;
Mx = 0.000; My = 0.000; Mz = 0.000;

no 100

Tension Compression

1

2

3

x

y2 Load case/Resulting anchor forces

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 26 1,798 1,701 -584
2 520 926 -926 0
3 1,013 1,798 1,701 584

Max. concrete compressive strain: 0.05 [‰]
Max. concrete compressive stress: 233 [psi]
Resulting tension force in (x/y)=(-1.266/0.000): 1,559 [lb]
Resulting compression force in (x/y)=(2.702/0.000): 1,559 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 1,013 9,223 11 OK

 Bond Strength** 1,559 5,769 28 OK

 Sustained Tension Load Bond Strength* N/A N/A N/A N/A

 Concrete Breakout Failure** 1,559 8,795 18 OK

* highest loaded anchor    **anchor group (anchors in tension)

www.hilti.com
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 3.1 Steel Strength

Nsa = ESR value  refer to ICC-ES ESR-4868
f Nsa ³ Nua  ACI 318-19 Table 17.5.2

Variables

Ase,N [in.2] futa [psi]
0.14 100,000

Calculations

Nsa [lb]
14,190

Results

Nsa [lb] f steel f Nsa [lb] Nua [lb]
14,190 0.650 9,223 1,013

www.hilti.com
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 3.2 Bond Strength

Nag = (ANa
ANa0

) y ec1,Na y ec2,Na y ed,Na y cp,Na Nba  ACI 318-19 Eq. (17.6.5.1b)

f Nag ³ Nua  ACI 318-19 Table 17.5.2
ANa see ACI 318-19, Section 17.6.5.1, Fig. R 17.6.5.1(b)

ANa0 = (2 cNa)
2  ACI 318-19 Eq. (17.6.5.1.2a)

cNa = 10 da √t uncr
1100  ACI 318-19 Eq. (17.6.5.1.2b)

y ec,Na = ( 1

1 + 
e'

N
cNa

) £ 1.0  ACI 318-19 Eq. (17.6.5.3.1)

y ed,Na = 0.7 + 0.3 (ca,min
cNa

) £ 1.0  ACI 318-19 Eq. (17.6.5.4.1b)

y cp,Na = MAX(ca,min
cac

, 
cNa
cac

) £ 1.0  ACI 318-19 Eq. (17.6.5.5.1b)

Nba = l a · t k,c · p · da · hef  ACI 318-19 Eq. (17.6.5.2.1)

Variables

t k,c,uncr [psi] da [in.] hef [in.] ca,min [in.] aoverhead t k,c [psi]
2,379 0.500 3.750 4.500 1.000 1,216

ec1,N [in.] ec2,N [in.] cac [in.] l a
1.266 0.000 10.287 1.000

Calculations

cNa [in.] ANa [in.2] ANa0 [in.2] y ed,Na

7.320 352.11 214.35 0.884

y ec1,Na y ec2,Na y cp,Na Nba [lb]
0.853 1.000 1.000 7,166

Results

Nag [lb] f bond f Nag [lb] Nua [lb]
8,876 0.650 5,769 1,559

www.hilti.com
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 3.3 Concrete Breakout Failure

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb  ACI 318-19 Eq. (17.6.2.1b)

f  Ncbg ³ Nua  ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef  ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0  ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0  ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0  ACI 318-19 Eq. (17.6.2.6.1b)

Nb = kc l a √f'c h
1.5
ef  ACI 318-19 Eq. (17.6.2.2.1)

Variables

hef [in.] ec1,N [in.] ec2,N [in.] ca,min [in.] y c,N

3.750 1.266 0.000 4.500 1.000

cac [in.] kc l a f'c [psi]
10.287 17 1.000 5,000

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
255.66 126.56 0.816 1.000 0.940 1.000 8,729

Results

Ncbg [lb] f concrete f  Ncbg [lb] Nua [lb]
13,531 0.650 8,795 1,559

www.hilti.com
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* 1,798 5,109 36 OK

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength (Bond Strength controls)* 1,798 3,913 46 OK

 Concrete edge failure in direction y+** 3,451 3,718 93 OK

* highest loaded anchor    **anchor group (relevant anchors)
When the input edge distance is set to "infinity", edge breakout verification is not performed in that direction

 4.1 Steel Strength

Vsa = ESR value  refer to ICC-ES ESR-4868
f Vsteel ³ Vua  ACI 318-19 Table 17.5.2

Variables

Ase,V [in.2] futa [psi]
0.14 100,000

Calculations

Vsa [lb]
8,515

Results

Vsa [lb] f steel f Vsa [lb] Vua [lb]
8,515 0.600 5,109 1,798

www.hilti.com
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 4.2 Pryout Strength (Bond Strength controls)

Vcp =kcp[(ANa
ANa0

) y ed,Na y cp,Na Nba]  ACI 318-19 Eq. (17.7.3.1a)

f  Vcp ³ Vua  ACI 318-19 Table 17.5.2
ANa see ACI 318-19, Section 17.6.5.1, Fig. R 17.6.5.1(b)

ANa0 = (2 cNa)
2  ACI 318-19 Eq. (17.6.5.1.2a)

cNa = 10 da √t uncr
1100  ACI 318-19 Eq. (17.6.5.1.2b)

y ec,Na = ( 1

1 + 
e'

N
cNa

) £ 1.0  ACI 318-19 Eq. (17.6.5.3.1)

y ed,Na = 0.7 + 0.3 (ca,min
cNa

) £ 1.0  ACI 318-19 Eq. (17.6.5.4.1b)

y cp,Na = MAX(ca,min
cac

, 
cNa
cac

) £ 1.0  ACI 318-19 Eq. (17.6.5.5.1b)

Nba = l a · t k,c · p · da · hef  ACI 318-19 Eq. (17.6.5.2.1)

Variables

kcp aoverhead t k,c,uncr [psi] da [in.] hef [in.] ca,min [in.] t k,c [psi]
2 1.000 2,379 0.500 3.750 4.500 1,216

ec1,N [in.] ec2,N [in.] cac [in.] l a
0.000 0.000 10.287 1.000

Calculations

cNa [in.] ANa [in.2] ANa0 [in.2] y ed,Na

7.320 94.53 214.35 0.884

y ec1,Na y ec2,Na y cp,Na Nba [lb]
1.000 1.000 1.000 7,166

Results

Vcp [lb] f concrete f  Vcp [lb] Vua [lb]
5,589 0.700 3,913 1,798

www.hilti.com
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 4.3 Concrete edge failure in direction y+

Vcbg = (AVc
AVc0

) y ec,V y ed,V y c,V y h,V y parallel,V Vb  ACI 318-19 Eq. (17.7.2.1b)

f Vcbg ³ Vua  ACI 318-19 Table 17.5.2
AVc see ACI 318-19, Section 17.7.2.1, Fig. R 17.7.2.1(b)*
AVc0 = 4.5 c2

a1  ACI 318-19 Eq. (17.7.2.1.3)

y ec,V = ( 1

1 + 
e'

v
1.5ca1

) £ 1.0  ACI 318-19 Eq. (17.7.2.3.1)

y ed,V = 0.7 + 0.3( ca2
1.5ca1

) £ 1.0  ACI 318-19 Eq. (17.7.2.4.1b)

y h,V = √1.5ca1
ha

³ 1.0  ACI 318-19 Eq. (17.7.2.6.1)

Vb = (7 ( le
da
)

0.2

√da) l a √f'c c
1.5
a1  ACI 318-19 Eq. (17.7.2.2.1a)

Variables

ca1 [in.] ca2 [in.] ecV [in.] y c,V ha [in.]
4.500 - 0.338 1.000 5.000

le [in.] l a da [in.] f'c [psi] y parallel,V

3.750 1.000 0.500 5,000 1.000

Calculations

AVc [in.2] AVc0 [in.2] y ec,V y ed,V y h,V Vb [lb]
87.50 91.13 0.952 1.000 1.162 4,999

Results

Vcbg [lb] f concrete f Vcbg [lb] Vua [lb]
5,311 0.700 3,718 3,451

*Anchor row defined by: Anchor 1, 3; Case 3 controls

 When the input edge distance is set to "infinity", edge breakout verification is not performed in that direction

 5 Combined tension and shear loads, per ACI 318-19 section 17.8

bN bV z Utilization bN,V [%] Status
0.270 0.928 5/3 100 OK

bNV = bz 
N + bz 

V <= 1
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6 Warnings
• The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (EN1992-4, AS5216, etc.). This means

load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed to be
sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates the minimum required anchor
plate thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the rigid anchor plate
assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for agreement with the existing conditions
and for plausibility!

• The equations presented in this report are based on imperial units. When inputs are displayed in metric units, the user should be aware that the
equations remain in their imperial format.

• Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
or pryout strength governs.

• Design Strengths of adhesive anchor systems are influenced by the cleaning method. Refer to the INSTRUCTIONS FOR USE given in the
Evaluation Service Report for cleaning and installation instructions.

• For additional information about ACI 318 strength design provisions, please go to
https://viewer.joomag.com/profis-design-guide-us-en-summer-2021/0841849001625154758?short&/

• Installation of Hilti adhesive anchor systems shall be performed by personnel trained to install Hilti adhesive anchors. Reference ACI 318-19,
Section 26.7.

Fastening meets the design criteria!
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7 Installation data
 Anchor type and diameter: HIT-HY 200 V3 + HAS-R
 304/316 SS 1/2

 Hole diameter in the fixture: df = 0.562 in.  Item number: 2045003 HAS-R 316 SS 1/2"x6 1/2"
 (element) / 2334276 HIT-HY 200-R V3 (adhesive) 

 Plate thickness (input): 0.375 in.  Maximum installation torque: 30.000 ft.lb
 Recommended plate thickness: not calculated  Hole diameter in the base material: 0.562 in.
 Drilling method: Hammer drilled  Hole depth in the base material: 3.750 in.
 Cleaning: Compressed air cleaning of the drilled hole according to instructions
 for use is required

 Minimum thickness of the base material: 5.000 in.

 Hilti Æ 1/2 in HIT-HY 200 V3 + HAS-R 304/316 SS with 3.75 in nominal embedment depth per ICC-ES ESR-4868 , Hammer drill bit installation per
 MPII

7.1 Recommended accessories

Drilling Cleaning Setting
• Suitable Rotary Hammer
• Properly sized drill bit

• Compressed air with required accessories
to blow from the bottom of the hole

• Proper diameter wire brush

• Dispenser including cassette and mixer
• Torque wrench
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Coordinates Anchor [in.]

Anchor x y c-x c+x c-y c+y

1 2.000 3.000 - - - 4.500
2 -0.000 -6.000 - - - 13.500
3 -2.000 3.000 - - - 4.500
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8 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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Specifier's comments: 

1 Input data

 Anchor type and diameter:  KWIK-X-SS316 3/8 (3) hnom2

 Item number:  2245627 KH-EZ SS316 3/8"x4" (element) / 2346659 KHC
 3/8" LARGE (capsule)

 Specification text:  Hilti Æ 3/8 in KWIK-X-SS316 with KH-EZ with
 KHC 3/8" LARGE with 3.25 in nominal
 embedment depth per ICC-ES ESR-5065,
 Hammer drill bit installation per MPII

 Effective embedment depth:  hef,act = 3.250 in. (hef,limit = - in.), hnom = 3.250 in.

 Material:  AISI 316

 Evaluation Service Report:  ESR-5065

 Issued I Valid:  10/1/2025 | 12/1/2025

 Proof:  Design Method ACI 318-19 / Chem

 Shear edge breakout verification:  Row closest to edge (Case 3 only from ACI 318-19 Fig. R.17.7.2.1b)

 Stand-off installation:  eb = 0.000 in. (no stand-off); t = 0.375 in.

 Ledger AngleR :  L1 x L2 x tL1 x tL2 x l = 3.500 in. x 15.000 in. x 0.375 in. x 0.375 in. x 6.000 in.;

 Load Point Height:  hpl = 2.500 in.

 Base material:  cracked concrete, 5000, fc' = 5,000 psi; h = 5.000 in., Temp. short/long: 32/32 °F

 Installation:  Hammer drilled hole, Installation condition: Dry

 Reinforcement:  tension: not present, shear: not present; no supplemental splitting reinforcement present

 edge reinforcement: none or < No. 4 bar

R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, ft.lb]
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1.1 Design results
Case  Description Forces [lb] / Moments [ft.lb] Seismic Max. Util. Anchor [%]

1  Combination 1 N = 0; Vx = 2,275; Vy = 0;
Mx = 0.000; My = 0.000; Mz = 0.000;

no 100

Tension Compression

1

2

3

x

y2 Load case/Resulting anchor forces

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 53 1,653 1,563 -537
2 482 852 -852 0
3 910 1,653 1,563 537

Max. concrete compressive strain: 0.06 [‰]
Max. concrete compressive stress: 257 [psi]
Resulting tension force in (x/y)=(-1.186/0.000): 1,445 [lb]
Resulting compression force in (x/y)=(2.750/0.000): 1,445 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 910 9,821 10 OK

 Bond Strength** 1,445 6,452 23 OK

 Sustained Tension Load Bond Strength* N/A N/A N/A N/A

 Concrete Breakout Failure** 1,445 8,199 18 OK

 * highest loaded anchor    **anchor group (anchors in tension)
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 3.1 Steel Strength

Nsa = ESR value  refer to ICC-ES ESR-5065
f  Nsa ³ Nua  ACI 318-19 Table 17.5.2

Variables

Ase,N [in.2] futa [psi]
0.09 139,300

Calculations

Nsa [lb]
13,094

Results

Nsa [lb] f steel f  Nsa [lb] Nua [lb]
13,094 0.750 9,821 910
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 3.2 Bond Strength

Nag = (ANa
ANa0

) y ec1,Na y ec2,Na y ed,Na y cp,Na Nba  ACI 318-19 Eq. (17.6.5.1b)

f  Nag ³ Nua  ACI 318-19 Table 17.5.2
ANa see ACI 318-19, Section 17.6.5.1, Fig. R 17.6.5.1(b)

ANa0 = (2 cNa)
2  ACI 318-19 Eq. (17.6.5.1.2a)

cNa = 10 da √t uncr
1100  ACI 318-19 Eq. (17.6.5.1.2b)

y ec,Na = ( 1

1 + 
e'

N
cNa

) £ 1.0  ACI 318-19 Eq. (17.6.5.3.1)

y ed,Na = 0.7 + 0.3 (ca,min
cNa

) £ 1.0  ACI 318-19 Eq. (17.6.5.4.1b)

y cp,Na = MAX(ca,min
cac

, 
cNa
cac

) £ 1.0  ACI 318-19 Eq. (17.6.5.5.1b)

Nba = l a · t k,c · p · da · hef  ACI 318-19 Eq. (17.6.5.2.1)

Variables

t k,c,uncr [psi] da [in.] hef [in.] ca,min [in.] aoverhead t k,c [psi]
2,304 0.375 3.250 4.500 1.000 1,594

ec1,N [in.] ec2,N [in.] cac [in.] l a
1.186 0.000 8.652 1.000

Calculations

cNa [in.] ANa [in.2] ANa0 [in.2] y ed,Na

5.403 243.87 116.76 0.950

y ec1,Na y ec2,Na y cp,Na Nba [lb]
0.820 1.000 1.000 6,101

Results

Nag [lb] f bond f  Nag [lb] Nua [lb]
9,926 0.650 6,452 1,445
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 3.3 Concrete Breakout Failure

Ncbg = (ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb  ACI 318-19 Eq. (17.6.2.1b)

f  Ncbg ³ Nua  ACI 318-19 Table 17.5.2
ANc see ACI 318-19, Section 17.6.2.1, Fig. R 17.6.2.1(b)
ANc0 = 9 h2

ef  ACI 318-19 Eq. (17.6.2.1.4)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0  ACI 318-19 Eq. (17.6.2.3.1)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0  ACI 318-19 Eq. (17.6.2.4.1b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0  ACI 318-19 Eq. (17.6.2.6.1b)

Nb = kc l a √f'c h
1.5
ef  ACI 318-19 Eq. (17.6.2.2.1)

Variables

hef [in.] ec1,N [in.] ec2,N [in.] ca,min [in.] y c,N

3.250 1.186 0.000 4.500 1.000

cac [in.] kc l a f'c [psi]
8.652 17 1.000 5,000

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
216.66 95.06 0.804 1.000 0.977 1.000 7,043

Results

Ncbg [lb] f concrete f  Ncbg [lb] Nua [lb]
12,614 0.650 8,199 1,445
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* 1,653 2,831 59 OK

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength (Bond Strength controls)* 1,653 4,826 35 OK

 Concrete edge failure in direction y+** 3,172 3,262 98 OK

 * highest loaded anchor    **anchor group (relevant anchors)
 When the input edge distance is set to "infinity", edge breakout verification is not performed in that direction

 4.1 Steel Strength

Vsa = ESR value  refer to ICC-ES ESR-5065
f  Vsteel ³ Vua  ACI 318-19 Table 17.5.2

Variables

Ase,V [in.2] futa [psi]
0.09 139,300

Calculations

Vsa [lb]
4,355

Results

Vsa [lb] f steel f  Vsa [lb] Vua [lb]
4,355 0.650 2,831 1,653
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 4.2 Pryout Strength (Bond Strength controls)

Vcp =kcp[(ANa
ANa0

) y ed,Na y cp,Na Nba]  ACI 318-19 Eq. (17.7.3.1a)

f  Vcp ³ Vua  ACI 318-19 Table 17.5.2
ANa see ACI 318-19, Section 17.6.5.1, Fig. R 17.6.5.1(b)

ANa0 = (2 cNa)
2  ACI 318-19 Eq. (17.6.5.1.2a)

cNa = 10 da √t uncr
1100  ACI 318-19 Eq. (17.6.5.1.2b)

y ec,Na = ( 1

1 + 
e'

N
cNa

) £ 1.0  ACI 318-19 Eq. (17.6.5.3.1)

y ed,Na = 0.7 + 0.3 (ca,min
cNa

) £ 1.0  ACI 318-19 Eq. (17.6.5.4.1b)

y cp,Na = MAX(ca,min
cac

, 
cNa
cac

) £ 1.0  ACI 318-19 Eq. (17.6.5.5.1b)

Nba = l a · t k,c · p · da · hef  ACI 318-19 Eq. (17.6.5.2.1)

Variables

kcp aoverhead t k,c,uncr [psi] da [in.] hef [in.] ca,min [in.] t k,c [psi]
2 1.000 2,304 0.375 3.250 4.500 1,594

ec1,N [in.] ec2,N [in.] cac [in.] l a
0.000 0.000 8.652 1.000

Calculations

cNa [in.] ANa [in.2] ANa0 [in.2] y ed,Na

5.403 69.46 116.76 0.950

y ec1,Na y ec2,Na y cp,Na Nba [lb]
1.000 1.000 1.000 6,101

Results

Vcp [lb] f concrete f  Vcp [lb] Vua [lb]
6,895 0.700 4,826 1,653
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 4.3 Concrete edge failure in direction y+

Vcbg = (AVc
AVc0

) y ec,V y ed,V y c,V y h,V y parallel,V Vb  ACI 318-19 Eq. (17.7.2.1b)

f  Vcbg ³ Vua  ACI 318-19 Table 17.5.2
AVc see ACI 318-19, Section 17.7.2.1, Fig. R 17.7.2.1(b)*
AVc0 = 4.5 c2

a1  ACI 318-19 Eq. (17.7.2.1.3)

y ec,V = ( 1

1 + 
e'

v
1.5ca1

) £ 1.0  ACI 318-19 Eq. (17.7.2.3.1)

y ed,V = 0.7 + 0.3( ca2
1.5ca1

) £ 1.0  ACI 318-19 Eq. (17.7.2.4.1b)

y h,V = √1.5ca1
ha

³ 1.0  ACI 318-19 Eq. (17.7.2.6.1)

Vb = (7 ( le
da
)

0.2

√da) l a √f'c c
1.5
a1  ACI 318-19 Eq. (17.7.2.2.1a)

Variables

ca1 [in.] ca2 [in.] ecV [in.] y c,V ha [in.]
4.500 - 0.338 1.000 5.000

le [in.] l a da [in.] f'c [psi] y parallel,V

3.000 1.000 0.375 5,000 1.000

Calculations

AVc [in.2] AVc0 [in.2] y ec,V y ed,V y h,V Vb [lb]
87.50 91.13 0.952 1.000 1.162 4,386

Results

Vcbg [lb] f concrete f  Vcbg [lb] Vua [lb]
4,659 0.700 3,262 3,172

 *Anchor row defined by: Anchor 1, 3; Case 3 controls

 When the input edge distance is set to "infinity", edge breakout verification is not performed in that direction

 5 Combined tension and shear loads, per ACI 318-19 section 17.8

bN bV z Utilization bN,V [%] Status
0.224 0.973 1.000 100 OK

bNV = (bN + bV) / 1.2 <= 1
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6 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (EN1992-4, AS5216, etc.). This means

 load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed to be
 sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates the minimum required anchor
 plate thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the rigid anchor plate
 assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for agreement with the existing conditions
 and for plausibility!

•  The equations presented in this report are based on imperial units. When inputs are displayed in metric units, the user should be aware that the
 equations remain in their imperial format.

•  Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
 concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
 or pryout strength governs.

•  Design Strengths of adhesive anchor systems are influenced by the cleaning method. Refer to the INSTRUCTIONS FOR USE given in the
 Evaluation Service Report for cleaning and installation instructions.

•  For additional information about ACI 318 strength design provisions, please go to
 https://viewer.joomag.com/profis-design-guide-us-en-summer-2021/0841849001625154758?short&/

•  Installation of Hilti adhesive anchor systems shall be performed by personnel trained to install Hilti adhesive anchors. Reference ACI 318-19,
 Section 26.7.

Fastening meets the design criteria!
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7 Installation data

 Anchor type and diameter: KWIK-X-SS316 3/8 (3) hnom2
 Hole diameter in the fixture: df = 0.500 in.  Item number: 2245627 KH-EZ SS316 3/8"x4" (element) /

 2346659 KHC 3/8" LARGE (capsule) 
 Plate thickness (input): 0.375 in.  Maximum installation torque: -
 Recommended plate thickness: not calculated  Hole diameter in the base material: 0.375 in.
 Drilling method: Hammer drilled  Hole depth in the base material: 3.625 in.
 Cleaning: Compressed air cleaning of the drilled hole according to instructions
 for use is required

 Minimum thickness of the base material: 4.875 in.

 Hilti Æ 3/8 in KWIK-X-SS316 with KH-EZ with KHC 3/8" LARGE with 3.25 in nominal embedment depth per ICC-ES ESR-5065, Hammer drill bit
 installation per MPII

7.1 Recommended accessories

Drilling Cleaning Setting
•  Suitable Rotary Hammer
•  Properly sized drill bit

•  Compressed air with required accessories
 to blow from the bottom of the hole

•  SIW 6-A22 Impact Screw Driver
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Coordinates Anchor [in.]

Anchor x y c-x c+x c-y c+y

1 2.000 3.000 - - - 4.500
2 -0.000 -6.000 - - - 13.500
3 -2.000 3.000 - - - 4.500
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8 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.

www.hilti.com
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