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a- Sieve Analysis: -

LIMITS Fﬁ_ % Passing 1 |
ASTM 9.5mm | 4.75mm | 2,36mm | 1.18mm | 0.6mm | 0.3mm [0.15mm

R Py 100 99.8 53.8 17.5 3.2
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Specimen Type Type C
Report No. BE-24-2-1
Compression
Tests included Shear Modulus Shear Bond Stiifness
s ST S A SR R Yes
1 SPECIMENS DESCRIPTION:
Specimen 1 2 3
Al i Shear Shear | Compres
1 _ Dimension = =~ 1 Moduy Bond sion
Overall width of bearing (shorter dim.): a 450 45( 450 mm
Overall length of bearing (fonger dim.) b 500 600 600 mm
Total Nominal thickness of Bearing Ty 137 137 137 mm
Effective width of laminated bearing a’ 430 430 430 mm
Effective length of laminated bearing b’ 580 580 580 mm
Number of elastomer layers n, i 7 7 layers
Elastromeric layer thickness ¢ j 11 11 11 { mm
Number of steel layers N 6 5 6 layers
Thickness of steel reinforcing plate ts 4 4 4 mm
Thickness of outer steel reinforcing plate tso 18 18 18 mm
Total intial thickness of bearing igroring top T, 101 101 101 mm
and bottom covers
Total intial thickness of elastomer in shear T 77 77 77 mm
Effective plan area of Jaminated bearing A’ 249400 | 249400 | 249400 mm’
Overall plan area of the bearing A 270000 | 270000 | 270000 mm?
The force-free perimeter of the bearing Iy 2020 2020 2020 mm
Shape factor S 11.22 11.22 11.22

—
[ ”
5 , , <1
1 | R A,
! a, b, D’ _
' a b D

x

Figure 1-1: Schematic drawing showing the specimen dimensions

W
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2 SHEAR MODULUS TEST

2.1 TEST PARAMETERS

o, 6 MPa

F. 1620 kN

Vi 69.3 mm

Vg 20.8 mm |at0.27T,
Ve 447 mm |at0.58T,

2.2 Shear Modulus
F o 210.95 kN

ot 0.39 MPa
8ot 0.27
F. 383.69 kN
o2 0.71 MPa
€ 0.58
G, | 103 [ MPa | 400 |
700 | ]
z 44.66, 383.6 |
2.3 Visual Inspection : < 600 J 6, 383.69
w500 1 | 2079, 210.95
No cracks, cuts or failure a0
appeared during loading. .8
| 5300 {
(V%
T 200 A
IS
S 100 1
e
S 0 e . S S
x
0 20 0 60 80

|

Horizontal displacement - V,~ {mm)

Figure 2-2: Load-Horizontal Deformation Curve to determine
the Shear Modulus (G

5

v

Figure 2-3: Deformed Shape at V,u Figure 2-4: Visual inspection results

*For Measurement Instruments refer to Appendix A
«For Test Description refer to Appendix B
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3 SHEAR BOND TEST

3.1 TEST PARAMETERS
g 12 MPa
F g 3240 kN
Vo 154 mm

3.2 Visjual Inspection

No cracks, cuts or failure
appeared during loading.

TR -

Figure 3-1: Shear Bond Test Setup

2000
1800 A
1600 A 154, 1,766
1400 -
1200
1000 }
800 -

S 83
S & &
L

Horizontal Force - £ - (kN)

o

T T T T T

0 50 100 150 200
Horizontal displacement - V- (mm)

Figure 3-3: Deformed Shape at v,y Figure 3-4: Visual inspection results

*For Measurement instruments refer to Appendix A
For Test Description refer to Appendix C
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4 COMPRESSION TEST:

4.1 APPLIED FORCE

| oo 18.04

MPa

| F 4500.00

kN

4.2 Intersecting Compre:

ssion Modulus

sz 0.9 mm

V.2 2.1 mm

£oy 0.009

5.2 0.021

Ty 6.01 MPa

Tz 18.04 MPa
_Ee | 1046 | MPa |

4.3 COMPRESSIVE STIFFNESS

Compression test_Cc

V,, 0.9 mm _
V,, 2.1 mm 5000 =
F 241 1500.0 kN 4500 A |
4500.0 kN 83 ;‘ggg 1
2583 | kN/mm | 3000 i
Lo
-y 2509 0.94,1,500.00_ % |
. . o 2000 A N\ f i
4.4 Visiual Inspection é 1500 - !
= 1000 | i
No cracks, cuts or failure E 500 4
appeared during loading. ks 0 i .

1 2
Vertical displacement - V,- (mm)

Figure 4-2: Load-Average Deformation Curve for Specimen3

Figure 34: Visual inspection resuits

-For Measurement Instruments refer to Appendix A
*For Test Description refer to Appendix D
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5 CONCLUSIONS
Tests were performed on elastomeric bearings accroding to Euro Code (EN1337) to determine
following:

5.1 Shear Modulus Test:
51.1  ShearModulus - G4 = 1.03  MPa
51.2  Visual inspection : No cracks, cuts or failure appeared during loading.

5.2 Shear Bond Test:

5.2.3 Target deformation - V, ;0= 154  mm

5.2.2  Visual Inspection No cracks, cuts or failure appeared during loading.
5.3 Compression Test:

5.3.1  Modulus of Elasticity - £ ;= 1046 MPa

51.2 Compressive Stiffness-C.= 2583  kN/mm

5.3.3  Visual Inspection : No cracks, cuts or failure appeared during loading.

Prepared by: M’Vf"é”""év/‘"—"
Eng. Muhammad Mesbah —
Reviewed by: .
Dr. Tarek EL-Hashimy {j
Acting Reinforced Concrete Research Lab Director

Prof. Dr. AymanHussein

s
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Appendix A-Test Setup & Measurement Instruments

The Test Setup, shown schematically in Figure A-1, consists of a test frame
enclosing a pair of bearings seperated from each other by a movable plate.The
frame is capable of applying the test compressive load and shear deflection under
controlled conditions. The bearings are connected to the frame through platens
that are thick to prevent any distortion under maximum loading.

The vertical load is applied using a vertical Jack connected to a load cell with
maximum capacity of 5000 kN and stroke of 150 mm. Meanwhile another
horizontal jack and load cell are added to provide the shear force with maximum
capacity of 1500 kN and stroke of 250 mm.

The vertical shortening are measured using 4 LVDT's positoned at the corners of
the press platens, while the horizontal displacements are measured by 2 LVDT's
assembled to the movable plate between the bearing,as shown in Figure A-1.The
LVDT's accuracy is 1/100 mm, and with range of 150 mm.

| Vertical |
LVDT

el
| Test Specimens :
B
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Appendix B - Shear Modulus Test

The test was performed as per the British Standards’ specifications (BS EN 1337) for the

specimens as follows:

1-  Setup of the testing machine and the loading plates as shown in figures (B-1).

2- Positioning the test specimen to be concentric with the loading plates and the loading
center.

3- Loading the specimen with a verticat compression Stress of 6 MPa.

4- Loading the specimen gradually with an increasing horizontal oad untit a deformation of
Vg is reached with a loading rate not exceeding 150mm/min while recording the
corresponding load,

5- Removing the load and performing visual inspection to check for the appearance of cracks,
cuts or failure in the specimens.

6- Leaving the specimens unloaded for a period of 5 minutes.

7- Applying an increasing horizontal load until reaching the target deformation V. over 10
loading stages while recording the load in every stage.

8- Visual inspection is performed after reaching the maximum horizontal deformation to check
if any cracks, cuts, or failure in any of the specimens occurred.

9- Removing the load gradually while recording the corresponding readings.

Rl < M ]
| 1

el S . \
Lining Plates o reanen |

l Movable Plate ‘_

\ Metal Strip

Figure B-1: Test setup for shear modulus test
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Appendix C - Shear Bond Test

The test was performed as per the British Standards’ specifications (BS EN 1337) for the

specimens as follows:

1- Setup of the testing machine and the loading plates as shown in figures (C-1).
2- Positioning the test specimen to be concentric with the loading plates and the loading
center.

3- Loading the specimen with vertical compression stress equal to 12 MPa.

BN
v

Applying an increasing horizontal load until reaching the target deformation of twice T, over

10 loading stages with a loading rate not exceeding 100mm/min while recording the load

in every stage.

5- Maintaining the specimen at the maximum deformation position for a period of 5 minutes.

6- Removing the load gradually while recording the corresponding deformation
measurements.

7- Visual inspection is performed after reaching the maximum horizontal deformation to check

if any cracks, cuts or failure in any of the specimens occurred.

Press 4#- ) , B 7 J

Platens T gy : -
= [ Specimen |
Lining Plates N RS
r Movable Plate ‘ e

‘ Metal Strip [ Yo . .peClmcn ;

i AN A

L |

Figure C-1: Test setup for shear modulus test
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Press Platens

- / —
/

|5 P ST, } j } R |
A /| == Trrrrrrr z =,
Deflection Lining Plates T Specimen ‘
Gauges e e ez S|

Figure D-1: Test setup and measurment equipments skematic

The test was performed as per the British Standards’ specifications (BS EN 1337)
for the specimen as follows:

1- Setup of the testing machine and the bearing plates as shown in figures (D-1).

2- Positioning the test specimen to be concentric with the leading plates and the
foading center.

3-Loading the specimen with the maximum vertical compression load for a period
of 1 minute then removing the load.

4- Repeating the last loading cycle.

5- Leaving the specimen without loading for a period of 10 minutes.

8- Loading the specimen gradually from O load to maximum vertical compression
load while recording the deformations over 6 stages of loading with a waiting
period of 2 minutes between each loading stage.

7-Visual inspection is performed after reaching the maximum loading value to
check for the appearance of cracks, cuts or failure in the specimen.

8- Removing the load gradually while recording the corresponding deformation

measurements.
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