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uaAIMN LA (Angular Distortion) NedM)Hiv8301M3
MUAUUZHIUDY Bjerrum (1963)

Category of potential damage 1)

Danger to machinery sensitive to settlement 1/750
Danger to frames with diagonals 1/600
Safe limit for no cracking of buildings 1/500
First cracking of panel walls 1/300
Difficulties with overhead cranes 1/300
Tilting of high rigid buildings becomes visible 1/250
Considerable cracking of panel and brick walls 1/150
Danger of structural damage to general buildings 1/150

Safe limit for flexible brick walls, L/H > 4 1/150
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Iﬂ Eﬁ%‘ Rebound Hammer

Rebound Hammer Test (Schmidt’s)




NNLAAY Rebound Number Conversion Chart
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Quality
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Indicator Scale Readings Reading Estimate
. . Cylinder
Point No. Structure Position Angle 1 2 3 4 5 Average Strength
6 7 8 9 10 (ksc.)
Area 5
42.0 40.0 42.0 44.0 48.0
14 BEAM Bottom 90 44.00 358.15
48.0 46.0 48.0 40.0 42.0
46.0 32.0 36.0 40.0 34.0
15 BEAM East Side 0 37.20 315.30
34.0 38.0 38.0 38.0 36.0
Area 6
42.0 44.0 38.0 38.0 40.0
16 BEAM Sso.gth 0 39.80 355.27
ide 40.0 38.0 40.0 38.0 40.0
46.0 44.0 44.0 46.0 46.0
17 BEAM Bottom 90 45.00 374.41
42.0 42.0 48.0 46.0 46.0
North 320 | 400 | 340 | 380 | 340
18 BEAM Sid 0 36.00 297.21
lde 34.0 420 36.0 38.0 32.0
Area 8
38.0 36.0 34.0 38.0 34.0
19 BEAM Sso_gth 0 36.80 309.24
lae 36.0 38.0 38.0 36.0 40.0
36.0 44.0 44.0 42.0 42.0
20 BEAM Bottom 90 42.00 326.06
40.0 42.0 42.0 46.0 42.0
North 260 | 340 | 340 | 340 | 320
21 BEAM Sid 0 34.00 267.59
Bt 34.0 34.0 32.0 34.0 46.0
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Ultrasonic Pulse Velocity Test
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Ultrasonic Pulse Velocity Test (Direct Method)
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Ultrasonic Pulse Velocity Test (Indirect Method)
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Fig. 9: . -
Determination of Sow g R Y
Crack Depth. e Kt

{c) Another method of test is that "

shown, using the indirect method 7
where discontinuity appears in = -
the graph. A7

1d) An easier formula for the above
method is

L[ _T,
h=31\7, T,)

We are indebted to Jens Kr. Jehrbo

Jensen, Master of Science, of the T b= Tcot & (Teotos2L)
Institutet for Bygningsteknik, - * Z(Tcot¢+ L)
Aatborg Universitetscenter, / '

Denmark 9100 for (d). ‘
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MINATOUMAIZ VIS INIGIZAVDUHANEITNAIY Hardness Test

e ulsuiHuAIANud9raaRamANLd3N (Hardness Test) FannmagaulssduAnay
W4 (Hardness) m@qmmaﬂ mﬂwmvslum@wNﬂu‘ﬂmﬂmiﬂ@@ﬂmmmmmﬂmqmu 15
AT UNNAURUMANRERIN TN AGAL mﬂLL:Nmumﬂ@ﬁqmﬂiwmmmmmm'a'u AN
Tun1snszunnuLazNsaziaunaL (Impagt Ay Rebound Hammer) @:gﬂmqmmma
ANMUAZIAEA ANANANNANANET IR AT WL RN AdeLIAA DT HN UL AN LAY
wilsnafluAnArRANNLIsIaIRaman AMNALNANIATFIULAS Leeb 3198 Brinell a1nA1
mmmmmm“l,mmmﬂ?ymm ANMNAYTULIAN494R (Ultimate Tensile Strength, fu)
isasilenagausznaudng ATALATUsTIaAIANITITRsTARUNIRIiaNAGeL N3
mmmummﬁmammmmmmmmm‘tmymm ﬂﬂmqmmmimmmﬂuim WAZYIING
wmmummﬂumﬂ@ymmmm (Strength) m@\‘i‘imqmwmaﬂmmmmuuu AILART LY
ﬁ“]J‘I/I 7.1 PINAgaLAELAaIInAN Hardness wmmmmamﬂﬂﬂmmmmﬁm ASTM
A956 “Standard Test Methods for Leeb Hardness Testing of Steel Products”




LEHAINANITATIVAOUMALT ULLTIANGIEA A28 Hardness Test

Aunig dulasedsng AN1aIea fy (ksc.) QTR

nedaau
H-C-1 Wi 1, 7-D 5,040 DB25
H-C-2 (R 1, 5-F 4,912 DB25
H-C-3 lnHui 1, 3-E 5,231 DB25
H-C-4 Lmﬂg'uaaﬂ, 4-E 4,898 DB25
H-C-5 il 2, 5-E 5,340 DB25
H-C-6 Ui 2, 5-F 5,567 DB25
H-C-7 i 2, 6-C 4,699 DB25
H-C-8 Wi 2, 1-E 4,745 DB25
H-C-9 Ui 2, 8-E 5,124 DB25
H-C-10 wnilddu 1, 6-D 4,855 DB25
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Voltmeter

Copper-Copper Half Cell
Copper Rod
1 Copper Sulfate
Solution
Cupric Sulfate Reinforcing
Crystals ~ o Steel ,

Sponge

Porous Plu% Concrete \
/

n « 8 = ay ' =




[ o T o [} = o
MﬂﬂLﬂm‘ﬁﬂ’YiLﬂ ﬂ'&u&lLL@&ﬂ’l‘i‘ﬂﬂﬂ‘i"ﬂ“‘ﬂ’ﬂ\itﬁﬂﬂLﬂiuluiﬂ‘iﬁﬂ%’lﬁﬂ’ﬂuﬂ%ﬁ

AMNANY

EETY i o o AMNLARIRNUT LA ANS A ANS AU TR U NANLASH
fAng (mV)

> -50
paurInat/luanInanysniian

2 1 o ]
2. 50 -150 | peaunzmet/luan nanysnld uazuusliiunisianseuses
WANETNAINAN
5 15089250 | o d o .
Aannsianseuresmandsulfideianwuanfenauag
4. 25009 -350 | Guinnsiansaumaniadduugn dn1seandindu aaslenau
FENINUNANETHUATABUNTATHINAN AN
5. 35019400 | wanudingninnsaunaniunIsaza e dulaman
(Reinforcing Steel Film)
=< @ a o ] o S/ﬂy é‘ v o =3 a
6. -400 09 -1000 | widniEngninnsaunnauinliinunuiiAnrevanidiy

AN




Half-Cell Potential Results (mV) Half-Cell Potential Results (mV)

Min: -5 Max: 80 Min: -460 Max: 15
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Potential Map Potential Map
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Iﬂﬂa%‘ Carbonation Test




H,0 Delamination

' 0 .‘_'.‘\;;z

=W -<

Corrosion takes
place faster when
: . the pH is lowered.
pH is lowered by the reaction . . .

COz + Hz'o +Ca(OH) 2> CaCO; +H20

Acidic Gases H,0
CO, CO, CO, Carbonation takes

place within crack.

A : Y
R YR o
N o ] a | Crack
L Garbonation P T 2
Front 2 = b
AaAan d o
‘ng] YNNIV UHUY U

o ﬂﬁﬁ?mm%umwfu R ﬂﬁﬁ?mﬁ%eﬁm%mu”Lman%m"Lummmﬁw
Uffeniuasunaimanlansenlasd (CaOH)2)  uaz UARLTENTR
\NR bELAIN (C-S-H) Iuﬂ@uﬂ?m”LL@ﬂﬁ&”ﬁLLﬂ@L%EINW]{“LI@LMM )
(CaC03) unansiuat Tnafitindanindjisen dsannissalli

Ca(OH)2 + CO2 - CaCO3 + H20

3Ca0 . 28i02 . +3C02 =2 3 CaCO3.2Si02 + H20
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J2UTANNANIIN BOLLER HOUSE BREW HOUSE TANKFARM YEAST

AIneunIn (i) 11 17 18 24 29 30 51 53 54 31

0.00 - 1.00

1.00-2.00

2.00-3.00

3.00-4.00

4.00-5.00

1IN 5.00

Cotour. IR L

pH: 5 7 9 1 13

v
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(Floor Load Test)
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240 kg/m?
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Dial Gauge A711aZ1989 0.01 J.
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HINUNNATDU 630 NN./AT.U. (‘L!W‘H‘L!ﬂi]ﬁﬂa@ﬂﬂﬂ 400 NN./NT.Y.)

ATNTSLAUAA (NN.) ANTLUARMENAINITNAFAL (NN.)
WHNELAT — - — »
qrnatal Aneanls P Aeanls Anibson
(OAllow) (OAllow)
G1 5.33 0.20 0.05 0.00
G2 32.0 1.95 0.49 0.18
G3 5.33 1.66 0.42 0.12
G4 32.0 2.30 0.58 0.11
G5 5.33 1.20 0.30 0.04
G6 5.33 0.22 0.06 0.00
G7 5.33 0.65 0.16 0.00
G8 5.33 0.57 0.14 0.10




The End




