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2.2 viamdsnnaunsaLasananLUunaadaTaanls991u (Precast Box Culvert)
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3. AEWIUABUNSALASHLKAN ( Reinforced Concrete Bridge)
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4. HEWIUABWNSABALLSS (Prestressed Concrete Bridge)
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N1SHATAIRIALLSILLUU STRAIGHT TENDON
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SUBIJECT

Strand

When P

E
L

CALCULATION OF STRAND ELONGATION

ELONGATION OF STRAIGHT STRAND ) 3/8" FOR 19.96 M. |-G
- (3 3/8" Strand comformed to TIS 420 Grade 1860 (27
- Initial prestressing force = 7900 kg. (77.5 Kn)

= PL /7 AE

7900 kg. (77.5 Kn)

= Jacking force of strand
= Preload, kg.
= Final Tension, kg.

71.25 mm.”

= Sectional Area of strand

B £
= Modulus of Elassticty 2 X 10 kg./cm.

= Bed length = 124.40 m.

AofP.= (P-P,)L

By substituting

AE
using stressing machine No. 03/94*

Preload of 40 Bars

Actual Load 1,503 kg.

1,493 kg. (New GCalibration)

A of P 7,900-1,493) x (12,440) =
F

0.9871 x2x 10°

Plus slipage of 0.5 cm.

Total Elongation = 40.37 + 0.5 = 40.87 cm.
Guage Reading = 7,900+ 183 = 193 Bars.
41.902

Note*Calibration attached.

IRDER
0 k)

40.37 cm.

a8



STRANDS CUTTING SEQUENCE

+ o+ + + + o+ o+ o+ o+ o+ o+
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RELEASE STRAND BY CUTTING
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CALCULATION OF STRAND ELONGATION

SUBJECT : ELONGATION OF STRAIGHT STRAND 127 M.M. FOR 19.96 M.
|.-GIRDER
Strand : - ©12.7 mm. Strand comformed to TIS 420 Grade 1860 (270 k)

- Initial prestressing force = 14,024 kg.

X = PL 7 AE
P = Pest Py
P. = R = B
When P = Jacking force of strand = 14,024 kg.
R, = Preload, kg.
P. = Final Tension, kg.
A = Sectional Area of strand = 9B.71 mm.2
E =  Modulus of Elastioty = 2x10° kg./em.”
L = Bed length = 124.40 m.

AofP.= (P-P,)L
AE
using stressing machine No. 03/94%

Preload of 40 Bars

Actual Load 1,503 kg.

By substituting

1,493 kg. (New Calibration)

A of P, (14,024-1,493)x(12,440) = 78.96 cm.

0.9871 x2x 10"

Plus slipage of 0.5 cm.

Total Elongation = 78.96 + 0.5 = 79246 cm.
Guage Reading = 14,024 + 183 = 339 Bars.
41.902

Note*Calibration attached.
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CALCULATION OF STRAND ELONGATION

SUBJECT : ELONGATION OF STRAIGHT STRAND J12.7 M.M. FOR 19.96 M.
C. GIRDER
Strand v @ 12.7 mm. Strand comformed to TIS 420 Grade 1860 (270 k)

- Initial prestressing force = 13,828 kg.

A = PL 7 AE
P = P By
P. = R = B
When P = Jacking force of strand = 13,828 kg.
R, = Preload, kg.
Pr = Final Tension, kg.
A = Sectional Area of strand = 9B.71 mm.2
E =  Modulus of Elasticty - 2x10° kg.som.”
L = Bed length = 124.40 m.

AofP.= (P-P,)L
AE
using stressing machine No. 05/94*

Preload of 40 Bars

Actual Load 1,503 kg.

By substituting

1,493 kg. (New Calibration)

A of P, (13,828-1,493)x(12,440) = 77.73 cm.

0.9871 x2x 10°

Plus slipage of 0.5 cm.

Total Elongation = 77.73 + 0.5 = 78.23 cm.
Guage Reading = 13,828 + 183 = 334 Bars.
41.902

Note*Calibration attached.
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STRANDS CUTTING SEQUENCE

RELEASE HOLD UP &dVN3am

figs BOLT HOLD DOWN

RELEASE DEFLECTED STRAND

Tea
2.
3.

4,

st

nd

rd

th

NO.
NO.
NO.
NO.

RELEASE STRANDs +

1.

© o N o O & 0 P

st

nd

rd

th

th

th

th

th

th

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

295
23
19

12

17

18

10

11

A w oM™

2

26
24
20

13

22

21

16
15

g o =~ o
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STRANDS CUTTING SEQUENCE

-+ OO
nto@QzORORO
u+ @O0

9]

OB

ENE

w Mmn —

1.
2.
3.

4,

st

nd

rd

th

4. RELEASE

1.

o o bk O

st

nd

rd

th

th

th

th

th

.RELEASE HOLD

NO. 28
NO. 22
NO. 15
NO. B
STRAND
NO. 32
NO. 26
NO. 19
NO. 7
NO. 12
NO. 1
NO. 2
NO. 3

UP f4n)Nqm

.fap BOLT HOLD DOWN

, 29

L]

23

, 16

]

9

D

27
20
14
15

.RELEASE DEFLECTED STRANDS

30
24
17

10

21

5>

, 31

7

25

, 18

]

11
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NT

In Institute of Technology

2 Paholyothin Highway, Klong Luang, Pathumthani, Thailand 12120

Box 2754 Bangkok 10501. Thailand. Tel.(66-2)516-0110-44. Fax.(66-2)516-2126 & SEC Fax.(66-2)524-6059

SCHOOL OF CIVIL ENGINEERING

STRUCTURAL ENGINEERING AND CONSTRUCTION PROGRAM,

PE OF TEST . CALIBRATION TEST.

ST SPECIMEN : The stressing machine consisls of the hydraulic jack No.. 03-24 and
the hydraulic pump 05 - 24 filled with the “PAUL" Pressure Gauge of

Maximum capacity 600 bar.

ENT : T.A. COMPANY LIMITED.

TE OF TEST . October 12, 1995.

ST MACHINE : A 25-ton Standard Load Cell "MAYES” Type . 403 Serial No. : 2121 N
and a porlable Data Logger TDS -301, Serial No.035232, manufactured
by “Tokyo Sokki Kenkyujo Co.ltd., JAPAN® are used in the test.

TEST RESULTS :

Gauge | Actual Load Readings (ton)

Average

Reading Test Test Test Remarks
(bal) No.1 No.2 No.3 (kgf)
0 0.00 0.00 0.00 Y It was calibrated up to

40 1.50 1.49 1.52 1,503.00 [ 400 bar at the ambient temperature
80 3.18 3.44 3.16 3,243.00 | of 20 degrees Celsius.

120 | 479 | 4.80| 4.82]| 4,803.00 ket = iiloerarn-force
160 | 6.52 | 6.47 6.56 | 6,517.00

200 | 820 | 814 | 822 8,187.00
240 | 9.87 9.81 0.78 | 9,820.00
280 | 11.52 | 11.49 | 11.48 | 11,497.00
320 | 13.27 | 13.24 | 13.25 | 13,253.00
360 | 14.85 | 14.97 | 14.89 | 14,903.00
400 | 16.58 | 16.64 | 16.66 | 16,627.00

CALBRA NON CURYE

THE GIHEGSIHG MACHUE NO : 0594 THE CALIBRATION EQUATION:-
1|$ Aclual Load, kgf
13 // = Gauge Reading, barx 41.202 - 183
];1 // TESTED BY,
15 — MR. SAMWAI, MR.EAD AND MR. SAKDA
18 // CHECKED & APPROVED BY:
8 d
7 P
8 z
5 P
4 P
3 e
12 // MR. GHALAT CHOEYPUNT
S SENIOR LABORATORY SUPERVISOR

) T LNy ETH]9] 7o OCTOBER 12, 1995.
GAUGEREADIHG.RAM
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JIUATUAAUNS FDFALLSILUURASAILRAS

(Post-tensioned Girder)
od = [ ar
ENSAIRIALHAND ALY
1. 1d Jack Aefianem une 2 4719 wa7I%1N1S Pre load A 5 Mpa faw WalWaImmanNanLse
=] o @ o o " oo o o &
finniosdne wazdamluindetadldraiafauazioau

o v 1 ad or = & o
2. W1 Jack QQHHHQW%Hﬂﬁ?ﬂrﬂﬁﬂaﬂuﬁﬂwﬂﬁﬂﬂaﬂmﬂﬂ 2 2

(%)
= e €

3. dimssnfadaiiar 5 MPa leeveauwazinszezdnng dee 5 MPa lngdndng 2
4. Tdusesisanionsefiaiimunlizoosazing

5. 41 Jack BanLdIRTEELATANUAAIAMANSALSING 2 19

38n15ATUIMAT Elongation

Tdgms P, = pte

Tnef X = szezveainUangsiwivianisfaanndnanus
P, = ussisneluainnBndnusefiszes X
P, = Lmﬁﬁ:qﬁﬂmﬂﬁmﬁﬁ’lmﬁﬁﬂmﬂmﬁﬂé‘mm

(Jacking Force)

e = A131UA8d Napierian Longarithms = 2.718283

u - Frlse AN AT EAN USRI IR NERLTILAS
Duct

a = B\Iﬁ?’mﬂﬂﬂHNﬁL‘Uﬁlﬁl%l,l,ﬂﬁﬁﬂﬂﬂﬂﬁﬂﬁlﬁﬂ%ﬁﬁﬂﬂﬂ?ﬁﬂﬁﬂ

=1 =
suelz X LUuLSLREW
o o
k = Wobble Friction Coefficient LWada1nNAITHAIIALATOW

Tun15979 Profile 2m9 Duct

o

| s = o E N oW ¢ d o
ATENUSzENE289 u ez K ﬂ%ﬂ%ﬂu%%ﬂﬂﬂﬁﬁ?ﬂuﬁzﬂﬂﬁﬂﬂﬁ?ﬂ wazagAUsznauduan

INUUAT P

m

(P,- P,) 7 (ua+kx)

WaZAT Elongation (P, *X*1000000)/(E of Strand*No of Strand*Area of

1 3
Strand) #Wu3ELW® mm.



AIa819NISATUINAINISERAR (Elongation)

AAUA AT u = 0.5
X = 27.1 m
k = 0.0008
a = 0.1 rad.
P, = 2500 kn.
No. of Strand =12 1@
e
Area of Strand = 141.7 mm.
i ~(uat+kx)
WAL UG RS P, = Pt
—(015 X 0.1 + 0.0008 x 27.1)
- 2500Xe
= 2409.9 kn.
w1 P_lesunudilugns P = (P-P,) / (ua+kx)

= (2500 - 2409.9)

(0.15 x 0.1 + 0.0008 x 27.1)
= 2456.4 kn.

\WS1EREWW A1 Elongation (P.*X*1000000)/(E of Strand*No of Strand*Area of
Strand)

= (2456 x 27.1 x 1000000)

(195000 x 12 x 141.7)
= 201 mm.



ﬂﬂiﬁﬂa?ﬂl,ﬁgﬂé’ﬂl,ﬁ\‘i

A1 Jacking Force Po = 2500 HKn.
Elongation = 201 mm
A1 Wedge Draw—in = 6 mm
A Elongation in jack = 3 mm
523A1 Elongation = 210 mm
wiladA13911115 Calibrated E 523  bar.
600 ——
500 ——
400 ——
P
24
<
m
o
(]
g 300
|
200
100
| | | |
Elongation (mm.) 50 100 150 200

Elongation 210 mm.
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A1SNAFBULLEIY Elastomeric Bearing Pad YRALASHLHAT

or

S8n15NAaaIlands Quick Production Test ﬁﬁgﬁﬂ'sgﬂaﬂ’ AIUAD

1. Check for Misplaced Reinforcing Plate
2. Bond Failure at Steel/ Elastomer Interface
3. Surface Defects

4. AN Stiffness 289WHW Elastomeric Bearing

o A d o o o . o a a o
WWsasdaniIn1sAsaUsznausmieLASad Compression duUsznEnwiAa N sanm
AIELIINIANTT Max Desigh Load UeH@d 1.5 — 2 Y1 WA Dial Guage NETNITOETWAN
Deflection |ARZLE8ATY 1/100 HaRLNHT

AaWRINNI VAR INALEY Elastomeric Bearing WPasifin Load f9 Max Design
Load mN7l Design liudadan< Usas Load aefiszsias 33n1stiifalieln Bearing USush
AawudrszSuntneans  Lpewin Load AwfiasinaussamiufinAl Load Way Deflection
\fia Load &9 1/3 a9 Max Design Load 1#amei1 Deflection (A1) 289 Bearing Hudaras ] iin
load 2ufle Max Design Load Miamen Deflection (A 2) Snmsonite sdnmnfilananasn

Compressive Stiffness (KC)

Stiffness (KC) = Max Design Load - 1/3 Max Design Load

Total Deflection (A 2 - A1)
(A31EazAnALKUYIE)

A1 KC (Compressive Stiffness Wi Vertical Stiffness) mnmwmaaarﬁ’aaaﬁ% Range
+20% Ya9An KC wadeln Batch Tindn uazlslifin + 20% 2@9m1 KC Amanuuusisssztadn
BwnTsnAsaanizlnA Compressive  Stifiness wazluszwanafin Load f9 Full Load HANe
Load ldifavinnispsiasaumesnentiniiselnundaung viald ael

1. m3aFaUIInIsIesnRwranneTwuwen Bearing 19L5 8 IR IRMIH A AT
aanwuuld wiald wazawsamsIaudwInewnanasuaeluuly Bearing To

=l

9n3UN 1 mIasaunsEsNuRwraAnTLwl A'A, B'B, ¢'c, D'D, E'E miudmanmnum
aanuuuld

AHlBATUANITHIBETIES N THILAE BIRREN AHE. 114



Jd gy

TUTu

5 Steel plate bonded to elastomer lavers

2. GWHWRANING N ESIELRNALI8INA Load

A A

B B |:> Bulging of elastomer layers
\ Z

C C
> 4

D D
> <

= E

A

A FINFLAWBE N UZADINTT WA

(Buging) 9zl lUnlslagluunafie mmgam A B ¢ D E dragluuwais 1iananld Load a2

Founmledne Bulging axUmaanyying fuwdadndwnmvagaullin 194 fogUf 1 (o)

Steel Plate Flastomer layers
4
h 4
v i
h 4

Steel plate bonded to elastomer layers

(a)  Steel plate bonded to elastomer layers
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A A
B B |
C c
— —
— ——

T

Steel plate bonded to elastomer layers

(b) Loaded Bearing Pad

Bulging of elastomer lyers

3. niilsLfim Bond Failure at the steel / Elastomer anwiuen15wad (Bulging) NNauaz

" i & ) r N TR = '
Tseanuuving i wand Bond Failure A1lm Bulging Mag@nnuuewimaniuazisaansnnia

o e s o
Yiaw  mIgUn 2

= o = a a
4. n3tlfim Surface Defects LiaannTsaARnIanNIEnaINIINATaUY TE‘IEIE!MT"IFI'E.]"II'I

ﬂmﬁ"maquﬂuﬂﬁﬂquaw?amﬂaan

HrlmaanATuaTg

Enuuniathmaguas

Auanalnasa

v

=2 AAALAAARAAAAR AL S

) - ] o
iﬂﬂEIH'JUﬂ‘H*]‘IWMH‘THHEH']‘&HHETIHLHHHH HE&.

AN




5. FTRFDUTALLLEAN {Grat:k} UBLHUE WIUZNAFEU LEENIBVSINITNAFAY

ﬂ @ @ ﬂ‘/ Hauuniathanaguas
e .:.'

A
&
B B :> Bulging of elastomer layers
C C
D D 44— tnmmanaudg
E E
'y
= saaumn (Crack)

Steel plate bonded to elastomer layers

ANSNAFDULEY Plain Bearing UHR bLaSHLEWIRAN

AINNTGT§IM BS 5400 : Section 9.2 1¥¥1 Load test DA 29H8UNSUEFINEYE
Bearing MIAIMNETINIS0TEINTS 1T (Serviceability) uaz Ultimate limit stage fawn1snARay
A5V NALE Bearing 69 Load 71180mudalass Load 9 niuserinTsnasaduss Bearing
TrensifinusinAag10919 uazamA Load WazA1 Deflection N7 ATRTN Rate MinTwani
Maximum Load uaznaldaunsevio Creep Tifindugfing (2muzfiingas Dial Gauge 8 wATaY
Deflection ﬂqﬂﬁa} 9INIUASTE Load RIAM Rate (nilann1sifin Load msI9sauLaziuwingn
deflection ¥8IMN 7 Load LB AN WL R8s MANAN deflection Talfin 20 % udm9dn

WEi%h Bearing Wi ENWASNAFAU

a ' w ] a &
A18819 N1SURTNNT9ATI98a VAT Load — Deflection 2mzifiel Load ¥4 WATAAIE Load &9

-
(Rebound) \Uw Cycle ot

i i - i o
iﬂ_ﬂ&lﬁ?uqﬂﬂ‘lm]ﬂﬂ‘ﬁ']ﬂﬂﬂﬂ'i‘.-hL!.HETIEJI.T'IEi'EIN FEHA. 117



RI519NAHBU Cycle $1 1

vauzLAs! Load AUAAY Load wlsauLiau
Deflection YeE
Load (KN) Deflection (MM) Load (KN) Deflection (MM) o
IWaNUAZAR Load
100 0.10 100 0.11 10 % *
200 l 0.20 200 0.20 Ow*
300 0.30 300 0.233 10 % *
400 0.40 400 T 0.45 125 % *
200 0.50 500 0.50 Ow*
waneue * AliEacliAn 20 % nanInesaudeldls
R1519NASAY Cycle 71 2
vauzLAs Load wWisuiiieu YMEARTY Load L.,
R wsgumneua
Load Deflection Cycleluas || (KN) Deflection A Deflection
(KN) (vm) Sycle 2 (v Cycle 1 uz
Cycle 2
100 0.10 * 0% 100 0.11 0% *
200 0.20 * 0% 200 0.21 5% *
300 0.30 * 0% 300 0.34 3% *
400 0.40 * 0% 400 047 4 0 *
500 0.50 * 0% 500 0.52 4 9 *

1 dl o | - =4 9
wanawug * AV lemaalaiin s % antmadaudeldls

AINFAEEALAUITAT Deflection

NUzLAN Load LazINNZAETY Load

o i
1 Load A"

T 1 o I = 1 1 as 1 J‘ 1
LﬁEI'Jﬂ%TEI"] LLE]ﬂG]']\‘lﬂ%"[NLﬂ% 20 % UWARIITLHNY Bearing R7Ia879% N'W%ﬂ'TiYIEIﬂEI‘LIT% Cycle

J) 1 { U i e 1 I = |
Wi wasnAgausal Cycle NFad SIHET LA AAILANFIIN Cycle WSN WIAK 5 % 1 Load

= as ] as 1 JI a ) b
LA EANULEFNATEID E 1WA IUATTN E]ETE]UIE]EIE‘TNUM? mmmmuﬂﬂ‘ﬂm

d9U anwae Failure ‘ﬁwﬂuﬂmwrﬂaaaLLazﬁlmﬂuﬂ’ﬁﬁﬁ’aaTﬁaﬂﬂmwmaaas’ha Max Design

Vertical Load fiU Elastomeric Bearing Pad BS 5400 Section 9.2

1. Surface Deface

2. AnWoEYad Bulging AAUNAWS 2 Bond Failure TEvIN9LHWIAANTAL Elastomer vi3a

1 1 s = J u
AW ALY Elastomer Analuwsneiuwnnn (lanndifinduas)

3. 588 Crack UaIWLETE

AHlBATUANITHIBETIES N THILAE BIRREN AHE.
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Rl

4. A1 V-Stiffness 1138 Compresive Stiffness 28 ILARLRBILAD IH1AWINLAYK 20 %
4m9A Average Stifiness TN 3uEn Bearing T Batch 1 uazsassnerinlsiiv 20
% 989A Design Stiffness sReLdwAuasdadldle

5. PN V-Stiffness FaIMARAU 2 AIIARRENWULAZANTIAADIANS T lsLAR 5 % Sefadn
it

6. Elastomeric Bearing ﬁ‘jx‘lLL‘IJULﬂ%NL“ﬁgﬂLLaﬂﬁJLﬂgﬂL“ﬁgﬂﬁ’aﬁﬁﬂmﬂﬂﬂﬁﬁu WMNWNE

ob

o i U o L o s ! J‘
vaviane v v lulunwdadmunsonistsa lui

Property Rubber
Natural Chloroprene
Tensile Strength, min 15.5 N/mm° 15.5 N/mm”
Elongation at break, min
At Hardess 45-55 450 % 400 %
56-65 400 % 350 %
66-75 300 % 300 %
AnURenulamaiaunINsan
Hardness, max 10 19
Tensile Strength, max 15 % 15 %
Elongation at break, max 20 % 40 %
* Compression Set, max 30 % 35 %

* Compression Set ﬁNﬂﬂﬁﬂﬂ?‘iquﬁ?ﬂa\‘l Bearing
o d | . o -1 1 a@ .
mnalmmq: qﬂﬂ‘imﬂiﬂ%ﬂﬂ‘iﬂﬂﬁﬂﬁﬂﬂuﬁd% Bearing MR dlULHLARN Stainless Steel

1 = as at s 1 J’ As 1 i
M3aUEW Chromium RS udRNt anw U 2 waninlielsenuiuuis Bearing 7

VRgay lesnuInmiwgnauiignne

foAruANUNBHTNEEN MLAE TIBNEEN ARE. 119
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Physical Properties

AASHTO Standard Specification for Highway Bridges.
BS 5400 : Section 9.2 : 1983

Fifteen Edition 1992

Physical Natural Chloroprene |ASTM Physical Table 18.2.3.1A Table 18.2.3.1B
Standard Properties Neoprene Natural Rubber

Tensile 155 N.’mm2 15.5 Nz’mm2

Strength. D2240 Hardness 50£5 6015 705 50£5 6015 705

minimum (Shore A Durometer)

(see 3.7.3.2)

Elengaticn at break, D412 Tensile Strength, 2250 2250 2250 2250 2250 2250

minimum Min psi.

(see 3.7.3.2) Ultimate Elengation 400 350 300 450 400 300

45 IRHD TQ 55 IRHD  450% 400% Min %

Heat Resistance
o
56 IRHD TO 65 IRHD  400% 350% CR 70 hours at 212 F

NR 70 hours at 158°F

66 IRHD TQ 75 IRHD  300% 300%
Aging resistance D573 Change in Durometer 15 15 15 10 10 10
(see 3.7.3.3) Hardness, max points
Maximum change Change in Tensile -15 -15 -15 -25 -25 -25
from initial values: Strength, Max %
Hardness 10 IRHD 15 IRHD Change in Ultimate -40 -40 -40 -25 -25 -25
Tensile 15% 15% Elengation, Max. %
Stength
Elengaticn 20% 40%
at break D395 Compression Set 35 35 35 25 25 25
Compression 30% 35% Method B CR 22 hours at 212°F
set maximum NR 22 hours at 158"F
(see 3.7.3.4)
D1149 Ozone No No Ne No No No
Mounting CR 100 pphm, 20% Cracks Cracks Cracks | Cracks Cracks Cracks

Prosedure  Strain, 100 F£2'F, 100 hours
D518, NR 25 pphm, 20%

Procedure A Strain, 100°F£2°F, 48 hours

Adhesion
D429 Bond made 40 40 40 40 40 40
Method B during vulcanization

Ibsfinch.

A1597 1 wERsdai rwan el ingaaanin Elastomeric Bearings
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TAOAY Uinn AIARIALARa U zaN Ul
1. Undians #aendn 200 nn. + 2%
HINNIMZaLYIAL 200 An. + 1%
2. WIRTIN #aenI1 500 An. + 3%
HINNIMIaLMIAL 500 . + 2%
3. % - + 3%
4. §SNENAN - + 3%

A15197 1 20URATINARTALARE a1 TR mRnIF e ldRaNAa W ARTN HBn.2 13-
2520

ANSHEHNABUNS A

nananmaunimdwnsiniudiamd fu nne Wi TneeasRawnnuas TR En
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pawniafidana i dnisaanlivfasinldauaweasmauninliadnana didous:
AouandFse 9 ldlulunwsanis

oo o ) o o 6 o as ) )
® AGANSHHENADIUNTIA VEHTHRILLAIEDY LF]'ia\‘]“fIT‘UYI':I"] ‘I‘IJ'{ISL‘IJ%LL‘LI‘LI Batch Mixer
o =
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Camber of Slab Bridges
Due to Dead Load

Time Factor = 2.5
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Camber of Slab Bridges
( Simple Span)
Cue to Dead Load

Time Factor = 2.5
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Rl

Material

Acetic

Acid waters

Carbolic
Humic
Hydrochloric
Hydrofluoric
Lactic
Muriatic
Nitric

Oxalic
Phosphoric
Sulfuric

Tannic

Material

Carbonates of Ammonia

Chlorides of

EFFECT ON CONCRETE BY VARIOUS CHEMICAL AGENTS ACIDS

Effect on concrete

Disintegrates slowly

Natural acid waters may erode surface mortar, but usally
action then stop

Disintegrates slowly

Depends on humus material, but may cause slow disintegration
Disintegrates

Disintegrates

Disintegrates slowly

Disintegrates

Disintegrates

None

Attacks surface slowly

Disintegrates

Disintegrates slowly

SALTS AND ALKALIES (SOLUTION)

Effect on concrete

=~

Potassium None
Sodium
-
Calcium i
Potassium None unless concrete is alternately wet and
dry with Sodium the solution.
Strontium ~

foAruANUNBHTNEEN MLAE TIBNEEN ARE.
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Chilorides of

Fluorides

Hydroxides of

Nitrates of

Ammonia
Copper

[ron
Magnesium
Mercury

Zinc 4

Ammonia
Calcium
Potassium

Sodium

Ammonium
Calcium
Potassium

Sodium

Potassium permanganate

Silicates

Sulfates of

Aluminum
Calcium \
Cobalt
Copper

Iron
Manganese
Nickel
Potassium

Sodium

Zinc J

> Disintegrates slowly

None except ammonium fluoride

None

Disintegrates

None

None

None

Disintegrates however, concrete products
cured in high pressure steam are highly

resistant to sulfates

AHlBATUANITHIBETIES N THILAE BIRREN AHE.
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Material
Heavy oils*
Below 35 deg
Baume
Light ocils*
Above 35 deg
Baume
Benzine
Gasoline
Kerosene

Naptha

High octane gasoline

Material

Alizarin ~
Anthracene
Benzol
Cinamol
Paraffin R
Pitoh
Toluol
Kylol
Creosote
Cresal >

Phenol

PETROLEUM OILS

Effect on concrete

None

None — Require impervious Concrete to
prevent loss from penetration, and surface
treatments are generally used.

None — Require impervious concrete to prevent

loss from penetration, and surface treatment

are generally used.

COAT TAR DISTILLATES

Effect on concrete

None

None

Disintegrates slowly

foAruANUNBHTNEEN MLAE TIBNEEN ARE.
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Rl

VEGETABLE OILS

Material Effect on concrete
Cottonseed No action if air is excluded: slight disintegration if exposed to air
Raisin None
Almond h
Castor
Chian wood* * > Disintegrates surface slowly
Coconut
Linseed
Olive s
Peanut R
Poppy seed
Soybean®*
Tung** > Disintegrates surface slowly
Walnut
Turpentine None: considerable penetration

J

FATS AND FATTY ACIDS (ANIMAL)
Material Effect on concrete
Fish oil Most fish oils attack concrete slightly
Foot oil
Lard an lard oil Disintegrates surface slowly

Tallow and tallow

foAruANUNBHTNEEN MLAE TIBNEEN ARE.
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Rl

Material

Alcohol

Ammonia water
(Ammonium  hydroxide)
Baking soda

Beer

Bleaching solution
Borax, boric acid,
Brine (salt)
Buttermilk
Charged water
Caustic soda
Cider

Cinders

Coal

Corn syrup
Cyanide solutions
Electrolyte
Formalin

Fruit juices

Glucose
Glycerine

Honey

foAruANUNBHTNEEN MLAE TIBNEEN ARE.

MISCELLANEOUS

Effect on concrete

None

None
None
Beer will cause no progressive disintegration of concrete, but in
beer storage and fermenting tanks a special coating is used

to guard against contamination of beer

Usually no effect

No effect

Usually no effect on impervious concrete

Same as milk

Same as carbonic acid ; siow attack

No effect on caicareous aggregate concrete

Disintegrates (see acetic acid)

May cause some disintegration

Great majority of structures show no deterioration exceptional
cases have been coal high in pyrites(sulfide od iron) and
moisture

showing some action but the rate is greatly retarded by deposit
of an insoluble film ; action may be stopped by surface
treatment

Disintegrates slowly

Disintegrates slowly

Depends on liquid

Agucons solution of formaldehyde disintegrates concrete
Most fruit juices have little if any effect as tartaric acid and
citric acid do not appreciably affect concrete ; floors under raisin
seeding machines have show some effect, probably due to
poor concrete

Disintegrates slowly

Disintegrates slowly

None
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Lye
Milk

Molasses

Niter

Sal ammonia
Sal soda
Saltpeter
Sauerkraut
Silage

Sugar

Sulfite liguor

Tanning liguor

Trisodilum phosphate

Vinegar
Washing soda
Whey

Wine

Wood pulp

See caustic soda

Sweet milk should have no effect,but if allowed to sour the
lactic acid will attack

Does not affect impervious, throughly cured concrete ; dark,
partly refined molasses may attack concrete that is not
thoroughly cured

None

Same as ammonium chloride ; causes slow disintegration
None

None

Little, if any effect

Attacks concrete slowly

Dry sugar has no effect on concrete that is thoroughly
cured. sugar solution attack concrete.

Attacks concrete slowly

Depends on liguid : most of them have no effect ; tanneriers
using chromium no effects

None

Disintegrates (see acetic acid)

None

The lactic acid will attack concrete

Many wine tanks with no surface coating have given good
result but taste of first batoh may be affected unless concrete
has been given tartaric acid treatment

None

* Many lubricating and other oils contain some vegetable cils. Concrete exposed

to such oils should be protected as for vegetable oils.

* Applied in thin coats the material quickly oxidized and has no effect.

RHIULHR

Results indicated above are for constant exposure to the material in liguid form.
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2. ¥11 Preventive coating
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2. PEnNIATIAANATNE Wik uszUnN (cure) at1egnaasaziANA BN IUsE
Aggressive chemical agents ﬁ'ﬂﬁiﬁﬂé’%m'}aﬁaam
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