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English translation prepared by DIBt

ambient temperature of the concrete during installation of the anchor;
admissible processing time (open time) of a cartridge;

curing time until the anchor may be loaded as a function of the ambient temperature in
the concrete during installation;

torqgue moment;

identification of the manufacturing batch.
AII data shall be presented in a clear and explicit form.

5.2 Recommendations concerning packaging, transport and storage
The injection cartridges shall be protected against sun radiation and shall be stored
according to the manufacture’s installation instructions in dry condition at temperatures of at
least +5 °C to not more than +25 °C.
Mortar cartridges with expired shelf life must no longer be used.
The Anchor shall only be packaged and supplied as a complete unit. Injection cartridges and
the elements for in-place anchorages being packed separately from anchor rods, nuts and
washers or internal threaded anchor.

Dipl.-Ing. Georg Feistel beglaubigt

Head of Division Construction Engineering Lange

of Deutsches Institut fir Bautechnik
Berlin, 9 July 2010

Z17713.10
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Shuttle Cartridge 360 ml, 950 ml

i Imprint: Upat UPM 33 (different container),
processing notes, shelf-life, hazard code,
piston travel scale, curing time, processing time
(depending on temperature)
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—\@ 3 Coaxial Cartridge 100 ml, 150 ml, 300 ml, 380 ml, 400ml

Imprint: Upat UPM 33 (different container),
processing notes, shelf-life,

—— hazard code, piston travel scale, curing time,
— I processing time (depending on temperature)
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Minimum thickness of concrete member h_

.
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Intended use in dry and wet concrete

Injection system Upat UPM 33 Annex 1

Doc: UPM 33.03.10
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Anchor rod M8, M10, M12, M16, M20, M24, M30

- L -
\
A
EV )
\S—
alternative point < hy > )
geometry marking
Table 1: Anchor dimensions
Size M8 | M10 | M12 | M16| M20| M24; M30
Effective anchorage Py [mMml| 64 80 96 125 | 160 | 192 | 240
depth h,, Nomee MMl 96 | 120 | 144 | 192 | 240 | 288 | 360
L mm
Length of threaded rod L o [MMI) 75 95 115 | 150 | 190 230 | 280
Loax  [mm] 1500
Table 2: Materials
Designation Materials

Steel, zinc plated

Stainless steel (A4)

EN ISO 4042 A2Kor
hot-dip galvanised 2 45 um, EN ISO 10684

Anchor rod Property class 5.8 or 8.8; Property class 70
EN ISO 898-1 zinc plated = Sum, EN ISO 3506
EN ISO 4042 A2K or EN 10 088
hot-dip galvanised 2 45 um, EN ISO 10684 1.4401; 1.4404; 1.4578;
1.4571; 1.4439; 1.4362
Washer EN ISO 898-1 zinc plated 2 Bum EN 10 088

1.4401; 1.4404; 1.4578;
1.4571; 1.4439; 1.4362

Hexagon nut
according to
EN 24 032

Property class 5 or 8;

EN ISO 20898-2 zinc plated = bum,

ENISO 4042 A2Kor

hot-dip galvanised 2 45 um, EN 1SO 10684

Property class 70

EN ISO 3506

EN 10 088

1.4401; 1.4404; 1.4578;
1.4571; 1.4439; 1.4362

Table 3: Temperatur ranges

Temperature range

max Iong term temperature

max short term temperature

(-40°C to +80°C) +60°C +80°C
1l
(-40°C to +120°C) +72°C +120°C
Injection system Upat UPM 33 Annex 2

Doc: UPM 33.03.10

Anchor dimensions

Materials

Temperature ranges
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Table 4: Processing time of the mortar and minimum curing time
{During the curing time of the mortar the concrete temperature may not fall

below the listed minimum temperature).

Concrete Minimum System- | Processing time
temperature curing time" temperature
{(mortar)
[°C] [minutes] [°C] [minutes]
-6 t0 0 24 hours +5 13
20 to +b 3 hours + 10 9
2+5 to +10 90 +20 5
2+10 to +20 60 + 30 4
2+20 to +30 45 +40 2
2+30 to +40 35
""For wet concrete the curing time must be doubled.
Table 5: Installation parameters
Size M8 M10{M12| M16{ M20(M24 | M 30
Nominal drill hole diameter d, = [mm] 10 12 14 18 24 28 356
Cutting diameter of drill bit d, < [mm] |1045[1250|14,60|18,60|24,55|28,55|35,70
Depth of drill hole for ~ h_ o 2[mm] | 64 80 | 96 | 126 | 160 | 192 | 240
Depth of drill hole for  h_ h, 2{mm] | 96 120 | 144 | 192 | 240 | 288 | 360
Diameter of Pre-positioned ¢ 9o | 12 | 14 | 18 | 22 | 26 | 33
clearance hole Tncrorage = Lmm]
; ; n-place
in the fixture anchorage di < [mm] | 11 14 | 16 | 20 | 26 | 30 | 40
Diameter of steel brush d, =[mm] | 11 13 16 20 { 26 | 30 | 40
Torgue moment Tosmax = INMI | 10 20 | 40 60 | 120 | 160 | 300
Thickness of t min [mm] 0
fixture ™ max [mm] 1.500
Steel brush
Injection system Upat UPM 33 Annex 3

Doc: UPM 33.03.10

Processing time and curing time
Installation parameters
Steel brush
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Drilling and cleaning the hole

1 Drill the hole. 2 Blow out the drill hole four
Drill hole diameter d, times. For drill hole dia-
and meter d, 2 18 mm and
drill hole depth h, drill hole depth
see Table 5. h, 2 1560 mm use oil-free

pressure air (P > 6 bar).

3 Brush the drill hole 4 Blow out the drill hole four
four times, using a times. For drill hole dia-
steel brush. Diameter meter d, 2 18 mm and
of steel brush see drill hole depth
Table 5. For deep h,2 150 mm use oil-free
holes use an extension. pressure air (P > 6 bar).

Preparing the cartridge

5 - : 5 Remove the 6 Screw down the static
sealingcap. mixer. {the spiral mixer in

the statik mixer must be
clearly visible)

7 ] Place the cartridge 8 Press approx 10 cm of

| into the
applicator gun.

7l material out until the resin
i is evenly grey in colour.
Don’ 1 use mortar that is
not uniformly gray.

Install the anchor rod

Fill approx. 2/3 of
the drill hole with
mortar. Allways
begin from the
surface of the hole
| and avoid bubbles.

c @ :
For h, 2 150 mm use an
extention hose.

use an injec-
tionadapter.

Only use clean and
oil-free anchors.
Mark the anchor for
setting depth. Press
the anchor rod
down to the bottom
of the hole, turning it slightly while doing so.
Inserting the anchor element, excess mortar
must emerge from the mouth of the hole.

For in-place anchorage
fill the annual clearence
with mortar.

1 For overhead
installation
K support the
anchor-rod
with wedges.

11

t see Table 4

cure

Wait for the specified curing time,

Mounting the fixure.
T see Table b

inst,max

Injection system Upat UPM 33

Doc: UPM 33.03.10

Installation instructions

Annex 4
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Table 6: Minimum distances and member thickness

Anchor size M8 M10 M12 M16 M20 M24 M30
2 hef,min ef,max ef,min ef,max ef, min ef. max hef,min hef,max hef,min ef max ef. min hef.max of,min ef max
Effective
anchorage h, [mm]| 64 | 96 | 80 | 120 | 96 | 1441125 (192|160 | 240|192 | 288|240 | 360
depth™
Minimum
thickness
h .
of concrete | mn [Mm] h_,+ 30 mm 2 100 mm h,+ 2 d,
member
Minimum
edge mins=minc
distance [mm] 40 45 55 65 85 106 140
and spacing
" Anchorage depth P < D S h,, . is possible. The minimum 2 P min < Por < Nyg o IS POSSIDIE
member thickness may be interpolate straight proportional.
Table 7: Characteristic values to tension loads
Steel failure
Anchor size M8 (M10  M12( M16 | M20 | M24 | M30
o property 5.8 [kN]| 19 | 30 | 44 82 1127 | 183 | 292
Characteristic N class 8.8 [kN]| 29 | 46 | 67 | 126 | 196 | 282 | 449
resistance Rk, property A4 [kN1| 26 [ 41 59 | 110 | 171 247 | 392
class 70 C [kN]] 26 | 41 59 | 110 | 171 247 | 392
property 5.8 [-] 1,48
Partial safety class 8.8 [ 1.50
factor Ms property A4 [ 1,87
class 70 Cc [-] 1,60
Combined pullout and concrete failure
Diameter for calculation d [mm] 8 10 12 16 20 24 30
h,
Effective anchorage depth® h, atmin IMm] | 64 | 80 | 96 | 125 | 160 | 196 | 240
o Ny [IMmMI| 96 | 120 | 144 | 192 | 240 | 288 | 360
Temperature range | (-40°C/+80°C), non-cracked concrete C20/25
Characteristic bond resistance Treuer IN/MM?]{10,5610,5( 105|100 | 95 | 9.0 | 85
Edge distance Canp [mm]| 100 | 126|145 | 185 | 225 | 265 | 320
Spacing SeiNp [mm]| 200 | 250 290 | 370 | 450 | 530 | 640
Temperature range Il (-40°C/+120°C), non-cracked concrete C20/25
Characteristic bond resistance 1, [IN/mm?]| 9,0 90| 90 85 8,0 7.5 7.0
Edge distance Coe [mm]| 95 |115 | 135 [ 170 | 210 | 240 | 290
Spacing Sene Lmm]| 190 | 230| 270| 340 | 420 | 480 | 580
C25/30 [ 1,05
C30/37 [ 1,10
. C35/45 [-] 1,15
Increasing factors VY, C40/50 [ 1719
C45/55 [] 1.22
C50/60 [1] 1.26
Partial safety factor Tve =Ty [l 1,82

Y In absence of other national regulations.
is possible.

S)h

ef.min

<h,<h

ef,max

? The partial safety factor y, = 1,2 is included.

Injection system Upat UPM 33

Minimum distances and
minimum member thicknesses
Characteristic values to tension load

Doc: UPM 33.03.10
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Table 8:  Characteristic values of splitting failure

Anchor size M8 M10 M12 M16 M20 M24 M30
& hef,min hef,max hef,min ef,max haf,min hel,max hef,min ef,max ef min ef max ef.min hef,max hef,min ef max
[mm]| 64 | 96 | 80 (120 | 96 | 144| 125|192 (160 {240 | 192 |288 | 240|360
h,_ " [mm] h,+30 mm 2 100 mm h,+2d,

cr.sp

c [mm] 160| 2o5|zoo | 260| 240[310 315|415 [ 395| 515|475 | 620| 590]770

h?  [mm]| 128 | 192 (160 | 240|192 | 288|250

384 320(480

384 (676 | 480 720

c [mm] 120|150 | 150 | 185|180 | 225 | 240

cr.sp

300

300 (370

360 {445 | 450 | 5565

Yh . =h,+2h2100mm; Ah 2 max {2d; 30mm]}
2 hz2h,

¥ For member thickness h_ . < h = 2h_ the characteristic edge distances and spacing can be derived

by linear interpolation.
4h sh,=h, . ispossible

ef.min

Table 9: Characteristic values to shear load

Anchor size M8 | M10 | M12 | M16 | M20 M24 M30
Effective anchorage depth h,? Ny [mml | 64 80 96 | 126 | 160 192 240
hoolmml| 96 | 120] 144| 192 | 240 288 | 360
Steel failure without lever arm
L property 5.8 [kN] 9,2 14,5 21,1 39,2 61,2 88,2 140,2
characteristic class 88 [kN]| 14,6 | 23,2 [ 33,7 | 62,8 | 98,0 | 141.2 | 2244
resistance s property A4 [kN1| 128 | 203 [ 295 | 548 | 857 | 1234 | 196,2
class 70 C [kN1| 12,8 | 20,3 | 295 | 54,8 | 85,7 | 1234 | 196,2
i property 5.8 [ 1,25
partial safety 1" class 8.8 [ 1.25
factor property A4 ["] 1 ,56
class70 C [] 1,25
Steel failure with lever arm
o property 5.8 [Nm] 20 39 68 173 338 583 1169
chéracterlstlsc . class gg [Nm] 30 60 105 | 266 519 896 1797
resistance Mg, property A4 [Nml| 26 | 52 | 92 | 233 | 454 | 785 | 1574
class70 C [Nm]| 26 | 52 92 | 233 | 454 | 785 | 1574
property 5.8 [ 1.25
partial safety Y class 88 [] 1,25
factor yMs property A4 [-] 1 ’ 56
class70 C [ 1,25
Concrete pryout
Factor k in Equation (5.7) of Technical ] 20
Report TR 029, Section 5.2.3.3 '
partial safety factor Yve | [ 15
Concrete edge failure
effective length | hon Imml | 64 | 80 | 96 | 125 | 160 | 192 | 240
f
of anchor h.o Imml| 96 | 120 | 144 | 192 | 240 | 288 | 360
effective diameter of anchor d [mm] 8 10 12 16 20 24 30
partial safety factor Yae T[] 1.5

Y In absence of other national regulations.
2h sh,sh, __ ispossible.

ef min

Injection system Upat UPM 33

Doc: UPM 33.03.10

Characteristic values of splitting failure

Characteristic values to shear loads
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Table 10: Displacements under tension load

Anchor size

| ms | m10| m12 [ m16 | m20 | M24 | m30

Temperature range | -40°C / +80°C

Effective anchorage depth h_ = 8d"

Doc: UPM 33.03.10

Tension load in N kN]| 77 | 110 158 | 255 | 379 | 51.7 | 76,3
non-cracked concrete
Displacement 8y, Imm] | 02 02 | 02 | 02 0,3 0,3 0,3
Displacement 8y [mm] 0.6 0.6 0.6 0.6 0,9 0.9 0,9
Temperature range Il -40°C /+120°C Effective anchorage depth h_ = 8d"
Tension load in KN 5
non-cracked concrete N  [kN] 6.4 9,6 12,9 1,7 31,9 | 431 62,8
Displacement 8y [mm] | 0,15 | 0,15 | 0,15 | 0,15 | 0.25 | 0,25 | 0,25
Displacement Oy, [mm]l | 045 | 045 | 045 | 045 | 0756 | 0,756 | 0,75
" Values 8d s h ;s 12d should be calculated:
By 5 h_.8d
6No = 6N01 Q NO1 to of
— hef
6No - 6Noo1 8d 6sz to hef 8d
Table 11: Displacements under shear load
Anchor size | M8 | m10| M12]| M16| M20 | M24 | M30
Temperature range | -40°C /+ 80°C and temperature range Il -40°C /+120°C
Shear load in non-cracked v IkNI| 51 | 81 | 1.8 219 | 342 | 49,1 | 783
concrete (property class 5.8)
Displacement 8, [mml} 09 1,2 1.4 2,0 2.4 2.6 37
Displacement v MMl 1,4 1,7 2,1 2,9 3,7 4,1 5,6
Shear load in non-cracked
concrete (property class 8.8) VvV [kN] 7.0 111 16,2 | 30,1 47,0 | 67,7 | 107,7
Displacement SVO [mm] 1.2 1,6 1.9 2.8 3.3 3,6 5.1
Displacement by, [mml| 1,9 2,3 2,9 4,0 5,1 5,6 7.7
Shear load in non-cracked
concrete (property class 70 / A4) v kNI 5.9 9.3 13.5 25,2 39.3 56.4 89,9
Displacement 8, [mm]| 1,0 1,3 1,6 2.2 2,8 3.4 4,3
Displacement e LM 16 2.0 2.4 3,4 4,2 5,6 6.4
Shear load in non-cracked
concrete (property class 70 / C) v [kN] 7.3 11,6 16,9 | 31,4 | 490 | 704 {1122
Displacement 8, Imm]| 173 1.7 2,0 2,8 356 4,2 5.3
Displacement 3, [mm] 2,0 2,6 3,0 4,2 5,3 6.3 8,0
Injection system Upat UPM 33 Annex 7

Displacements
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