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Materials Strength (MPa) Strain at peak (%) Elastic modulus
compression  tension compression  tension (MPa)
Concrete 22 2. 0.0021 0.0002 23000
Latex mortar 28.5 29 0.011 0.0011 15200
Polymer mortar ~ 38.1 2.2 0.0035 0.00035 20100
400 (yield) 0.0014 "
Rebar - 450 (ultimate) 000l 200000
2 i .0013
Stel Pte 250 (i) ooots 150000
CFS sheets — 3400 — 0.015 235000

Tlao wlasin ) Jguo

Specimen

Tensile strengthening material:
Strengthening amount

Owverlay depth for

repairing (cm)

End block strengthening
method

Control
RE-L-C3
RE-P-C35
Pl T | Pl

Cr2-L-U5
CF2-P-C5

RE-L-CL
RE-P-CU

CF2-L-CU
CF2-p-CU

RE-L-$S
RE-P-SS
SP-L-SS
SP-P-SS

EE-L-51

Reinforcing rebars

(24 @13 mm) inside overlay
Pl B oL T L morr
CF5 (2 plies = 0.0 1 mim)
externally bonded to overlay
soffit

Reinforcing rebars

(2% @13 mm) inside overlay
CF5 (2 plies = (.11 mm)
externally honded to overlay
soffit

Reinforcing rebars

(2% @13 mm) inside overlay
Steel plate (thickness:

2.4 mm) extemally bonded to
overlay soffil

Reinforcing rebars
{2+ 213 mm) inside overlay

Latex (3 cm)
Premix (5 cm)
Latex (5 cm)
Premix (5 cm)

Latex (3 cm)
Premix (5 cm)
Latex (5 cm)
Premix (5 cm}

Latex (3 cm)
Premix (5 cm)
Latex (5 cm)
Premix (3 cm)

Latex (5 cm)

CF5 externaily bonded on
the beam side

}.._ﬂ_...l

Steel plate externally
bonded on the beam side
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Type Out. Dia.) mm) In. Dia.)mm) Area(mm") Fy(KN) F (KN)
R32S 32 15 488 280 360
R38N 38 19 717 400 500
RSIL 51 36 776 450 550
R51S 51 33 939 630 800
T32 32 - 804 320 480
2T32 32 - 1608 640 960
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No. H(@m) Type P_,(KN) Description P Allowable
1 1.5 R32S@1.5 75.00 O.k 186.7
2 3.0 R32S@1.5 70.00 O.k 186.7
3 4.0 R32S@1.5 68.00 0.k 186.7
4 5.0 R32S@1.5 73.00 O.K 186.7
5 7.0 R32S@1.5 80.00 O.K 186.7
6 9.0 R32S@1.5 60.00 O.K 186.7
7 1.0 R328@1.5 30.00 0.K 186.7
ol y Covmws 2l (55l Hlam 395 G S 50 jlmo g (Flawlmo (55920 595 -F Joua
Item Type of Building L/H Allowable (d/])
1 Steel frame with flexible siding - 0.008(1/125)
5 Steel or reinforced concrete frame with insensitive finish such as B 0.002 to 0.003 (1/500 to 1/333)
dry wall, glass, or moveable panels
3 Steel or reinforced concrete fram‘e with brick, block, plaster, or >5 0.002 (1/500)
stucco finish
4 Steel or reinforced concrete fram(‘e with brick, block, plaster, or < 0'001(1/1000)
stucco finish
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4-Departments of the Army and the air
force, (1983), « Soils and geology procedures
for foundation design of buildings and other
structures”, Washington DC,

5-Storm, R.W. and Ebeling, R.M.
(2002) “Methods used in tieback wall design
and construction to prevent local anchor
failure, Progressive anchorage failure and
ground mass stability failure”, U. S. Army
Corps of Engineering, Washington D.C.
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