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Density Mud Balance 1
for Bentonite Maximum 1.10 g/ml Maximum 1.15 g/ml
for Polymer Maximum 1.02 g/ml Maximum 1.02 g/ml
Fluid Loss (30 minute test) Low Temperature 3
for Bentonite and Polymer Test Maximum 30 ml Maximum 40 ml
Viscosity Marsh Cone Test 2
for Bentonite 30 — 45 second 30 — 55 second
for Polymer 40 - 90* second 40 - 90* second
Shear Strength (10 minute gel) Fan Viscosmeter 2 4-40 N/m’ 4-40 N/m’
for Bentonite only
Sand Content Sand Screen 4

for Bentonite

for Polymer

Maximum 3%

Maximum 1%

Maximum 3%

Maximum 1%

pH, during excavation
for Bentonite

for Polymer

Electric pH Meter

or Lismas Paper

9.5-10.8

8.0-10.0

9.5-11.7

8.0-11.0

*

or as recommended by manufacturer and approved by Geotechnical Engineer.
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Yavasne Tasanvuzvesldelumuswssiudiunilweuduseurnaniiyagudnailsisnan &9
4 ~ @ [ o @ dy
Tasluusuivatsanyazaleny agil
- TA329nay (Simple Circular Curve) A9 TAIIHITIUNHOUADTEN AU AFUAT 2 L7
Taaliasaivealaanan
- TAduvies (Spiral Curve) ELRCRELIE R (Transition Spiral Curve) Ao Taaluuuasun
' ' Y Y Y (v 1 A o
DYITNINWUINTWALUNI TAININANYOIDUY NNV ATV Ao YSunuiouy
a 1a 9 A A A v A ~ A A Y as Y
NNNANNATIGNANI AT WA NuivwIa lumsTuvneunIznaeuNIg 1A
1NaY
- TAIWAN (Compound Curve) Ao TAgnanlunuisuiedaany uatissalinuanaieny
Y dyd [~ ~ 1 19 [l =3 ~
msoenuunIAwuunaniitedntdumsesnuuui iz an uad1 liannsavanaes

< Y= 3 1 [ [N
14 AnrsesnuuulisatinnyTdavesIdeenaunaaaaanianu lumu 50 %

[ I~ { Y] % % 1A
- TAAANdY (Reverse Curve) 11U TAanTanyaz@ernuny Idamay ieaananiavod 1A

9 v
(4 ~

NedeaNogaanuazinemiaasanud
v W I~ { [ [ % [
- T8N (Broken Back Curve) 111 IAaniianyazidediuny Iaaweay ioauaazi
09/’ I o A J 9 09/’ = 9 [ dy n Yo
52eeN AT ITu Wuduseuserialaanauniass dalaaludnvasiienavy 1i'ldae

o

Yy A o 9 A I o A J 9 ng 09/’ 09/’ a
Tnimsvuvnan ﬂ"l“Vi'lﬂi$‘EJZ“I/]']\WI?QVIL‘IJL!S;I'J!%E]‘JJ?Z‘W'JNT?N'Nﬂ?INVNﬁ@\iuuﬁulﬂuull]

g " = D, v v "o
Glut@ﬂﬁ'ﬁuﬂxﬂaWﬂﬂﬂLﬂWTgiﬂ\i’NﬂﬁullagiﬂﬂﬂuﬁﬂmﬂTHU



n.2.1 Jagenaw (Simple Circular Curve)

Pl

sUN n.11 Taaanan

UG

[

@ d
YANHUAN

PC = Point of Curve

PI = Point of Intersection
PT = Point of Tangency

T = Tangent Distance

E = External Distance

M = Middle Ordinate

R = Radius of Curve

(0) = Center point of Curve
A = Angle of Intersection
D = Degree of Curve

Lc = Length of Curve

LC = Length of Chord

L = Arc Length 53131990 1a yuTAg

FOREWARD TANGENT

A . A 4
= 317 Center Point of Curve NUAMNE1I 1AL L

q
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gasfilFlumsdn
A
T = R tan(—)
an >
A A
E = Rlse(2)r1] = Tean(5)
sec > an 2
A A
M = R [l-cos(—-)] = R vers(—)
cos > vers >
R = &SYM (Arc definition)
A
L = 100 (—)
c (D
LC = 2Rsin(é)
2
PC sta. = PlIsta.— T
PT sta. = PC sta. + Lc

9
L]

i

=
N

FOREWARD TANGENT

1.12 MImIAUinalAInNaN

. (n.15)

. (n.16)

. (n.17)

. (N.18)

. (n.19)

. (n.20)

. (n.21)
. (n.22)
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1.2.1.1 MAAY83A PC
MUIUNN @ WAAYDY PI
® 31 Azimuth Y0341 PC —> PI (Az PCPI)

® jzeay -T

n.2.1.2 MNAY839A O
AU @ WAAYDI PC
® 313 Azimuth Y9311 PC —> O (Az PCO)

Az PCO Az PCPI+90" n3dl TAudeuN

Y
Az PCPI-90" nsal TAudedne

® 282 R

1.2.1.3 MNNAYDY Sta. 1
AUIUN ® WNAVYDI O

® 313 Azimuth Y93LUI Sta. —> O (Az Sta 0)

AzStaO = AzPCO+ @ n3dl TAu@gIvN

E4
AzPCO - @ n3dl TAudeIFe

¢ _ DL

100
Sta. 1@ 9 — PC Sta.

o
Il

® 528y R
n.2.1.4 MINAANYA Offset YA Sta. 1 9 (7282 Offset W)
MUIUN @ WAAVDI O
® 313 Azimuth ¥9311UI Sta. —> O (Az Sta O)
® 5387 =-(R-W) N3t Offset A luTAg

= -(R+W) A391 Offset A11UON 1A
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1.2.2 TAanutiow (Spiral Curve)
a I o [ o [ <
TAsdunestonlfiuldwuiveudimsunianals senuuyidmsuanuiige
¥ a A A Y, 9 g v v 0o q ¥
sz Tasyiaiiaes q Wasuanulasnnuuaduaswudumaldsweslavenay ilvdms
@ o g Y ' ys ¥ oA o ~ o '
HenudeniullIdiwniimslelIdvnanaereununinss msizusaigquinalsnose)

v W

i Idgiuasud180e Tasduvesiiognateaiiadieny 15U Clothoid  Cubic Parabola

I Y 1 1 qgj
Lemniscate 1 udu Tuonasniaz lanadalasnunos Clothoid tM13ia

TAeAUMBOLLUAULIAT (Symmetrical Spiral Curve) Ly, = L,

sUf 013 Tnanuves nuvaanas
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[

AnHAIAN 9

{ S
TS = yauldsuninduasuiluldedunos (Tangent to Spiral)
{ 3
sc = yaulasuninTAsduneniluIferanay (Spiral to Circular Curve)
{ 3
cs = yanfasuainidennauiuldedunes (Circular Curve to Spiral)
{ 3
ST = yaulasuninTAsdunesiludunsa (Spiral to Tangent)
L = anuendimldedunesninga TS 04 9ale q unldedumnos
L, = anuendiulaadunesnnga TS 09 9 SC
L, = anuendiulainunesnnga CS 09 9a ST
= s Yy 9 £ v Y P
0 = yuigAguUInNaIN (Central Angle)upd IAIAUNBEFITDITUA0EIU TAE L
{ 4 : [ 1
0, = yuNyaguinae (Central Angle) Y03 IAsAUNDEFITBITUAIOA I TR L,

w?mgua”lﬂﬁaa (Spiral Angle)

0, - yuiigagudnals (Central Angle) voalAafunesdesessudrednlfen L,
v3oyue li/soa (Spiral Angle)

@ = yurinin (Deflection Angle) ¥041daAur0s1INYA TS Voudududaduusn
léege L

YN (Deflection Angle) Y94 1AIAUMBEIINYA TS Yo UdUTUAE

~
Il

Y

duusn ldega sc

. Y v =
= Degree of Spiral Curve "ll’e')ﬂﬂﬂﬂuﬁ’e)ﬂﬂi]ﬂ L
— Degree of Curve U84 1A434nau

= Radius of Spiral Curve Y93 1A3AUMDONYA L

A~ ® O U
9}

a

= Radius of Circular Curve
= 528 Offset 910 Tangent 118390 L

= 528 Offset 910 Tangent 11/d39a SC

w1

= 528 Offset 910 Tangent 11/d39a CS

w1
)

538321090 TS 116990 Offset voa3z02 Y

= 52829109 TS 1199a Offset Y3282 Y,

2l

= 528201090 TS 1199a Offset Y3282 Y,

v
S}

= 5282 Offset 910 Tangent 11§39 PC 493 New Curve

e T s T I S
I

= 52829109 TS 1189 PC 499 New Curve

-
Il

8

5208291099 ST 1183 PC 493 New Curve

= ANY1IVDN Tangent Line 910 TS oK) PI

%)

-

= AI1Y1IVDN Tangent Line 910 Pl D4 ST

[72)
S}
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E; = External Distance
s = Intersection Angle U®3 Spiral Curve
{ -4 % o 1
A. = yuNgagudnans (Central Angle) Y04 1A9NNANFITOITVA0d M TR LC

91n9A SC D99 CS

LC = Length of Chord ¥4 L 1a 9 vulfedunios

L.T. = Long Tangent

S.T. = Short Tangent

gasilFlunssuow

0, = 2LF§C (Radian) ... (n.23)
L 2

0 = (—j 73 (Radian) ... (n.24)
L
S
B 3 5 7 9

Y = L g_0_+ o __9 + 0 .. (n.25)
|3 42 1320 75,600 6,894,720

2 4 6 8

X = L —9—+9 __9 + 0 .. (n.26)

| 10 216 9,360 685440

¢ = tan ‘{%} .. (n27)

T, = k +(Re +P)tan(A75] ... (n28)
k = X — R sin(6;) ... (n.29)
p = Ys —Re [1_COS(HS )] ... (n.30)
Y

LT. = X, ——3 .. (n.31
° tan(6,) (13D

Y
ST. = S .. (n.32
sin(0; ) (n32)
A(: = AS _295 (ﬂ33)

Lc = 100 Ac. AcRe7 ... (n.34)
D 180



il

[

f

TS Sta.

SC Sta

CS Sta.
ST Sta.

= PI Sta. - Ty

= TS Sta. + L,
= SC Sta. + L
= CS Sta. + L,

xS

o Pl

sif n.14 msAinainalasnuvies

Tumsannamnnaladunesidivuan Ly, L, R_n3o D tag A 1% ansom

9

1 Y o A
VDIYAAN <] "l,ﬂ AN

1.2.2.1 MHNAYD3YA TS

AU ® WNAVDY PI

® 31 Azimuth ¥934UI TS —> PI (Az TSPI)

® 538z -T,

. (n.35)
. (n.36)
. (n.37)
. (n.38)
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1.2.2.2 MNNAY039A Sta.1a 9 11 Spiral Curve 11%29 TS — SC
AIUININ @41 L(=Sta.la-TSSta),0,X. Y,O,L.C.
® WiiAUpd TS
® 313 Azimuth ¥93LUI TS —> Sta. (Az TSSta)
Az TSSta — Az TSSta+ @ 038 TAuAEIIN
— Az TSSt- @ n3dl TRuderdhe

® 558y L.C.

1.2.2.3 WINnAYe99a Sta.1aq Tus191Ae Simple  Curve  AunaumniionTAvIIna

(Simple Curve) 1@ SC = PC 1ta2 CS = PT

1.2.2.4 ¥nAUe9a Sta.la 9 Tu Spiral Curve 11%29 ST —> €S Muauniiouluris

TS —> SC Ipg L= ST Sta. — Sta.1a 9

v a . .

n3  JAauIfg (Vertical Alignment)
4 A = Yy A @ 1 o Y A A
15219 T luuuIae nede 1151190 IANFNANUTY 2 A1 lasanyazued 1A

Y Y ] '

ANVFUIT 2 ANTY AeelisasimI sl aannuFunANUFTUAY (Initial Slope) IUDIANNFY
9 . 1 ~ A A o Aa g o Y s o 1 a

gAN0 (Terminal Slope) 8619A3N taz lunsdifaNuFuTuAULAZANNFUgAMBTA 119U TRy

1o & A 1
0.5 % lisuiludosnaldalununds uaamnsanaouuluuursiuldae

TR Nunnawsseendu 2 dnvas Ao

- TRmenand (Crest Vertical Curve) nunefia Taalunundsiidianusuisuduuniiniy
Fugamo (G, > G,)

- TRemaAanNe (Sag Vertical Curve) nuteds Taalunuadsiiianudugaiennniiai

FusuAu (G, > G,)

- 1 —_ . -
. - - ‘-Gi
,,.f“’f | ~2
oy i
x | k
L 1
L

31
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1 o 1 [ a
wazlumazanyae vzuyeendu 2 ¥ia Ao
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sUfi n.16 Wamadanae (Sag Vertical Curve)

A

- TAsauLAT (Symmetrical Curve) Ao IAINNANUEIIARZ I19UDIYARA TAIAIO1 NN

- TAliaunes (Unsymmetrical Curve) Ain Ideifinnueiuaazdisvesgada Inaasea b

| D% a Y 9 1 9 1 [} 1A 1
NN ‘]Jﬂﬁfﬂ%ﬂﬂilal‘l/iﬂ’ﬂllmﬁjﬂ\ilma&"lﬂ\it’ﬂ?ﬁ%‘]ﬂullmﬂu 21

n.3.1 Tngananasg (Symmetrical Curve)

317 n.17 1A9au3NA3 (Symmetrical Curve)

(/)" e .. (139)
= AL/800 ... (n.40)
1 Y Y Y o Y
e = IzgzHINVRNIANINYAdA TAINEIgABDA 1A
A =  NATMNNATAAAVDIAIATY (Algebraic Difference Grade)

A Jd 7 o
= GZ—G1 e G 1,Gz = Lﬂ@il‘ﬁiuﬁﬂﬁﬂhﬁWﬂﬂiu I@’IEJ

2 A A A A
YUNAULATDINNIY () aIAULATDINNY (-)

Y
L = anuenveslasialiaumusiuimue
1 = anwenvesldsia ldammiesiwestagananaisiae nie pvI
y = 520211991N9AA 19 UUaIAINGI 1A

1 9 Y A 9 9 '
X = 38ﬂ%ﬂ'lﬁﬂ1ﬂﬂﬂﬁu1ﬂ\ﬂ’i3@ﬂa181ﬂ\iu18\3ﬂﬂﬂ1\1ﬂ
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n.3.2 Tndiananns (Unsymmetrical Curve)

2 L2

PVC
=
{VT.

g

o Pwvl.

gﬂ‘ﬁ n.18 ladluaunas (Unsymmetrical Curve)

}’1:()(1/11)2~e ... (n41)
y, = (x,/1,).¢ ... (n.42)
e = Al,L/200L ... (n43)
d’ [ 9 o 9 [ 9
o e = ITXHNUDIIAIINYAAA IAINI8I9AT0A 1A

A =  HATINNNNBAAAVDIAIATU (Algebraic Difference Grade)

A -4 o
= GZ_GI LU® GI,G2 = Lﬂ@il“]fu%‘lﬂ’l"mﬁ']ﬂ%u Iﬂﬂ

£ a4 a A
YUNANATDINNIY (+) AIAPUATIINNIEY (-)

9 ]
L = anwenvesinsialdawmiesiwiaiua (U7 n.18)
1.1, =  anuemvedldemuniesiuandateusazduda PVI (314 n.18)
! ! o Y ' 14 =
Yoy, = 328zMN0INgAaUuaIamdelnsvesanaudazau (31N 0.18)
' 9 Y = Y o ' ' Y
X, X, = 328z nNgaaulaielarslnandigadeguulmeudazdm

(g1 .18)
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frog1amamuinaszauuu Ifeng

MIMUIUMIAITLAVDU TAINGAS ¥iIANY (Sag Vertical Curve) NTAIN1GAB 0L FDITOU

am o

2511 PVC.STA. = 9+625.000 A1 ELEV. = 233.190
PVI. STA. = 9+750.000 A1 ELEV. = 222.000
PVT.STA. = 9+875.000 A1 ELEV. = 218.875
M g, = -8.952 % i g, = -2.500%
MV.C. =L = PVT.STA.-PVC.STA.

= (9+875.000)-(9+625.000) = 250 AT
gATMIA e 30 MO, = AL/800
A =g, g, =(-2.500)—(-8.952) = -2.500+8.952
=+6.452 %
nzifu i1 e 30 MO, = 6.452 x 250 /800 =42.016

ad 1 [ 9 A A A A [
’JTJ‘HWﬂﬁzﬂﬂ‘ﬂltliﬂ\ﬁm\iﬂﬂ‘ﬂ@ﬂiﬂo]‘Viiﬂ‘ﬂi%ﬂ% X (’Jﬂi]"lﬂi]ﬂ PVC. STA.)

i ldnnannuge y Ganniduanuaiaduiiiiuga PVC. STA )

@ lunsdindeamsmiaszduuu TAININAIN STA. 9+663 (ADNDITUAVN 1)
AMx = (9+663) — (9+625) = 38.00 AT
MNGAT y=1). e

Aol

PVIL. STA. - PVC.STA. =(9+750) - (9+625) = 125 1§13

y = (38/125)"x (2.016) =0.186 (AT UVIN)

STA. 9+663 08 1U%WANVAIATY g,

AMTZAVVUANUAIATU g, (-8.952 %) NT2BZ x = 38.00 LNATAD (233.190)-((38 x 8.952)/100)
=229.788

Y
% 1 U

LHUMILAVDUTAINIGAIN STA. 9+663 Ap 229.788 + 0.186 = 229.974
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@  luns@iidesmsmimsedunuTdameia i STA. 9+791 (aoaloSuduii 7)
Mx = (9+791) - (9+625) = 166 1NAT
y = (166/125)° x (2.016) = 3.555 ( AuiluuIn)
nzifufh ELEV. UUduaNuan gl i STA. 9+791 @9 ( 233.190) — ((166 x 8.952)/100)

= 218.885
UM IzaUUUTAININAIN STA. 9+791 Ap 218330 + 3.555 = 221.885

NUYIN):
{ A g a ° . o @ 1 A o
- lunsainldemeaaiusiianii (Crest Vertical Curve) IHMUIMUBDVRINY a1 y DAY

1&aziuadaan (o)

Y Y 1

ad o 1 [ 1 A A A A
- ATHUNAN g LAY g, wWua van (H) risoau(-) Av Gl“ri‘ﬂﬂlﬁuﬂl“]fﬂui!ﬂ 299 1BU 99 A Lag

U

90 B 920A1A0a1ATUIEHINYA A LAz 99 B=g %

N1MA B manuaaduveadu AB 9Ny -g%

q
A1n119a B Annuaiatuveudu AB Ny +g%

A
A

(@317 n.15 wag n.16 Ysznon )
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NUIZAY (Leveling)

1.4.1 NABITTAL
Y o A A A Aquyu ' 1 3 Y Y o =
NANILAU AD Lﬂ3'0\1llE]1/]gl‘]fcl,uﬂ'li'ﬁ]'luﬂ'lﬂ’l'llquﬂ"ll'ﬂ\ulu']!aﬁﬂﬁ@\?ﬂ']ﬂ]liﬁ%ﬂﬂﬂ’?u@
dil A A 9 o nszl Y] nszl A 9 v A 3 Y A 9 Y 4 a
WUW']T]hlil5$ﬂlli5]\1'ﬂ§‘l ANUU LUDNADITSAUNA ﬂﬁ@gcluﬁmwmwamﬂﬂmmua’g UAUHANUDI
v o ' A < v Y o o A '
LLuaﬂaﬂiizﬂU%zagiuLLuaﬂﬁ LUAZULUIILANUDINA DN Gdlﬁma1ﬂﬂmmum%@giuuuaimw%

HuITEA (31 n.19)

<
LU

NanITEAL §

o
AN
AADIKITDYAA
1556

sUf n.19 Henundsaszéy

n.4.2 M3lSuszaundes
1.4.2.1 NIANADITLAVTITNA

o o Y o A Y o Aq Y @ [ [
M UNADITEAVTITUAT ABNaoIsEAUN Isvasaszaue lumMsUsSuseay

]
~

v o Yo o o v v J v v o &
GRN 1’7a\ﬁ]’lﬂ‘ﬂhlﬂ‘i/‘l’lﬂ’lﬁ@migﬂUﬂﬂﬂﬂﬂjﬂgﬂﬂ’lﬂ@ﬂﬂﬁﬂl!aj ﬂ’liclf]fﬁa@ﬂﬁgﬂﬂﬂ'nqﬁ

A I~ I Y] F) [ [ ~ Y o
ﬂgﬂ%ﬂﬂﬂﬂﬂlﬁulﬂuﬁﬂT:Iﬂ!zﬂﬁWﬂﬁ@\TﬂJ’l\im@QWaﬂﬂigﬂﬁJﬂfUﬂu (gﬂ‘ﬂ ﬂ.20) gh’ﬁﬂ’lﬂ’li

o qaj J 1 1 Y o 9 [ .
ﬂ‘iﬂnﬂﬂix‘l ﬂ’é)‘Llﬂﬁ’E'JWNﬂWlliJ‘i%ﬂUﬂ’JﬂﬁﬂzﬁﬁﬂﬂigiﬂU (Tilting Screw)
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/

¥ oy |
1aszaundn wg

falu'lds=qu

gt

A

) €— 1)1)5unaenszay

Tilting screw

(

510 n.20 MmsiSuvasaszave

U

1.4.2.2 NIANABITZAVOA A

4 v
o @ @ 4 Yy ]

fa Lﬁ mmsmazﬂuﬂammaaﬂuwiamanué'a ABALYY
)

%

Yy v @
NABITTAVON 1L 9
zuuda Tudaszegluanunieniithaula miasiaeumstinuvesiivaseszay
@ v o Y 1 A v £ A Y <
on Tudaansai ld Tasmsnailunaaeuiindes Fuilenavmzuesnmlundesazimiu
o A £ o A ' o P 3 to & Y
aundunaeu lavuataunszineil taasnszuhaund msldsaulusuiudena

U dy oazl o A kY os/’ 9 (%
ﬂuunﬂﬂmwswnumwNmmamaamﬂam@ﬂﬂimﬂﬂﬂﬂizmm

N.4.3 MIHIAIZAUANINGINILNGDITZAY

A \lu + 3@ B gonin A
lu - 3@ Benin A

BS
— _F - .
AH, =BS—FS | FS
Ha HI=H, +BS I L
i B

MSL, Elevation=0.000
~ v ) Y v )
sun n.21 MININITZAVANNGININADITEAL

_

o < A e A "o
N3N n21 ga A dlugannsiuaszaumideiimealunais (MSL) iy H,

=

Y 4 H
ADINMTMIANTZAUANNGINGA B MImsaendodszauogiznin A wag B avldszaui A

Q

1 1 9 [ d' 1Y Qsll 1 Y 1Y d' 1 YA 1 1 9J LY [ .
uaz B o Idszaunam A aaiua lifszavielasend A ldsedunas (Back — Sight,

Q
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'
v A = 1

BS) e liszdauin B 5end1 mlifsedunein (Fore-Sight, FS ) 921150 MUIAI5 LAY

Q

A o :j Y v dy
ANNGIVDIYA B muaimuumzmﬂmmm"lﬂmu

Anummguesndeunileszduinzitunaeen Hi=H , +BS ... (n.44)
AUIUNIANTZAVYBIPA B 91N Hy,= HI-FS ... (n.45)
WieAIamaszaunn A 1B A = BS—Fs......(n46)
farfu szduvea B fo Hy=H +4H ,. (047

n.4.4 M3532aUlAeIBHIAINI952AY ( Differential Leveling )
% ad 1 1 o A 1 3 @ d‘ 1 3 d! = J
M372a1 TALITHIAANIZAD D NTDIYITAVIINUYATZAUNNIIVAITZAD F58n
@ @ { J % < @ a
“ Bench Mark” (BM ) lifangyaszaundesmansiuea szgnldidunyaszaudiedalu
4 k4
msduiiumsaeg Tuusnaiy densiatazdunaNszausznienyanedos lag
a 1 1 v @ ] 1 4 { v o Y [

UnAudr BM  finswmiszauineg lueglndiuilassms msadranyaszaudmiuladu

9 a Y] tﬂy ~ KX o [ A A 1 P/ o a
nyag v szayluiui Tassmsvesuiluedaos eaanamazalsnelumsduiuan

£ v ad dy Y1 9 = Y
AapATZEZIA IATIN1T FaInsszaudt iz ldainnugndesguiisaneaiuniudoans

b4
%

= ] = 9 4' A as o o
IUDY umsaenldnsesio n5sHATMIATUIN uaxmsmuquqmmwiumm”mu

FS,

I BS. .
BS, FS, 7\ B
BS, FS, ﬂ/Jﬁ*’ #X}L A

) P 1.1
+( 1 @ P2

Datum, MSL H=0.000 m.

T

31U n.22 mszaulaedsrimeneszau

{ I~ o A { 1 o
91311 122 BM 101 1JUny@anangIun1eae (Vertical Control Point) 1NI1UAITZAL
I o dls) 1 o =& [ £ A
1oz BMA 1Huviyaseauideansumsza diod lnaainviya BMI01 555N 191l 1109910
<3 Y < Yy 1 Aa o o’/’ 1 o
pundsvesndesasoneun laaluszes lany 70-80 was daiumsaiessdun
[ =K 9 =1 o’/’ 9 09/’ A 9 OBJJ 9 09/’ ~ 1 1 [
BM101 liJda BMA Fsdeslimsaendesraionss Guduainmsaindssnsai 1 memszau
9 9 [ ]
991Nz AUNT09A01852AY (Turning Point ) TP1 t1azdeyanindnInsai 2 lon1en1szaw
1 9 9 [ o [ o ] dy 1 1 A o 1 @ 9
ao ldani lUdgannizdn TP 2 Tasiusuiiedasiiios aunsznanemszaudIya

9 v
5201 BMA R2iuUInaumsi n.46
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9 9
AANTLALVDINTAINADIUAAZATI A Au - Bs - Fs,

9
v 1

FaiU AIR19TLAUN BM101 11 BMA Ao

AH BMIOI-BMA Z“BSBMIOI—BMA B Z“FSBMlol—BMA """ (ﬂ48)

1 1 [ A
UaAANTEA UMY BMA A9 Hoy, = Hyuor + MHoyioiss

n.4.5 NINTIVADUANINGNADA
MIATINTOUANNYNABINUTZAD TaedTHmaeszaY s 1d Taemsauszau

9 o [ = 09»1 B Yy Y1
goUNAUIINYYA BMA W1831ia BM101 9nA3Y C]Nilgclsb']lﬂl”l

Au

BMA -BMI01 zBSBMA-BMlOl B Z:FSBMA-BMIOI

= 4‘ a [ [ Y 1 1 1
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Classification

First Order

Second Order

Class I, Class 11

Class 1

Class 11

Third Order

Principle uses
Minimum standard;
higher accuracies may

be used for special

Basic framework of the
National Network and of

metropolitan area control

Secondary control of the
National Network and of

metropolitan area control

Control densification,
usually adjusted to the
National Network Local

engineering projects

Miscellaneous local control;
may not be adjusted to the
National Network , Small

engineering projects

along lines

purposes Extensive engineering Large engineering Topographic mapping Small-scale topographic
project project mapping
Regional crustal movement Local crustal movement and Studies of rapid Drainage studies and
investigations subsidence investigations subsidence gradient establishment in
Determining geopotential Support for lower order Support for localsurveys mountainous areas
values control
Recommended Net A; 100 to 300 km Secondary network; Area control; As needed
spacing of lines : Class 1 20 to 50 km 10 to 25 km
national network Net B; 50 to 100 km
Class IT
Metropolitan control ; 2 to 8 km 0.5to 1 km As needed As needed
other purposes As needed As needed As needed As needed
spacing of marks 1 to 3 km 1to 3 km not more than 3 km not more than 3 km

Gravity requirement

020x 10" gpu

Instrument standards

Automatic or tilting levels
with parallel plate
micrometers; invar

scale rods

Automatic or tilting levels
with optical micrometers
or three-wire level; invar

scale rods

Geodetic levels and

scale rods

Geodetic levels and rods

Field procedures

Double-run; forward and

backward ; each section

Double-run; forward and

backward ; each section

Double or single run

Double or single run

5 mm (k)n‘5 Class IT ;

Section length 1to 2 km 1 to 2 km 1 to 3 km for double run 1 to 3 km for double run
Maximum length of 50 m Class I 60 m 70 m 90 m
sight 60 m Class II
Field procedures ’
Max difference in
lengths
Forward and
backward sights
per setup 2mClass ;5 mClass II 5 m 10 m 10 m
per section 4 mClassI; 10 m Class II 10 m 10 m 10 m
( Cumulative)
Max. length of line Net A ; 300 km 50 km double run 25 km double run
between connections Net B ; 100 km 50 km 25 km double run 10 km single run
Maximum closures *
Section : forward and 3 mm (k)o'5 Class 1 ; 6 mm (k)o'5 8 mm (k)o's 12 mm (k)u's
backward 4 mm (k)o'5 Class 1II;
loop or line 4 mm (k)o'5 Class I ; 6 mm (k)ﬂ‘5 8 mm (k)n‘5 12 mm (k)n‘5

® The maximum length of line between connections may be decreased to 100 km double run for second order, class II, and to 50 km for double

run for third order in those areas where the first order control has not been fully established.

¢ Check between forward and backward running where k is the distance in kilometers.
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fMeene MImmIamMassuivinvesaninlasly Hiley's Formula

(®ULVVNINTIY Sheet No.177 )

gas R = nW.HE
S+C/2

C = C+C+C,

1o R = Ultimate Bearing Capacity
n = W +Pe’
W+P

W = Weight of Drop Hammer (Ton)
P = Weightof Pile (Ton)
e = Coefficient of Pile Head and Cushion
= 0.25 for Concrete Pile with Jute Mat Head Cushion

H = Hammer Drop Height (cm.)
E

= Equipment Loss Factor = 1.00 for Free Falling Hammer

0.80 for Drop Hammer with Friction Winch

C = Temporary Compression
C, = Pile Shortening for Pile Length of L = 072_ R L (cm.)
A
C, = Compression in Pile Head Cushion of L, = I.1_R L, (cm.)
A
C, = Compression in the Soil Underneath and Surrounding the Pile = 3.6 R (cm.)

A
L = Length of Pile (m.)
L, = Thickness of Pile Head Cushion (m.)
S

=  Penetration (cm.)
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o [} < Y v <3
AIDY I LEUVNYTY 15 U, Qﬂ@gj‘lﬂ\lﬂuﬂ 4.0 AU LE@UNUUIR 0.40 x 0.40 U.

L=15u.

W =40 §u

p=040x0.40x15x2.4 = 576 AU

e = 025 h =100 %3. E = 0.80
n= w+pe = 4+((5.76)(0.25)°) = 436 = 0.44672
w+p 4+5.76 9.76
A = 40x40 = 1,600 %3.”
L,= 0054 S=10 wu.
C,=072_ R_L = 072xRx15 = 0.00675 R
A 1,600
C,=11 R L, =_11xRx005 = 0.00003 R
A 1,600
C,=36 R_ = 3.6 xR = 0.00225 R
A 1,600
C=0C+C,+C, = 0.00903 R
q"35 R = _n W.HE R = 044672x4x100x0.8
S+C/2 1.0 + 0.004515 R
0.004515 R+ R — 142.9504 = 0
R = -bi\]b2—4ac
2a
R = -1 FV(1) 4(0.004515)(-142.9504)
2(0.004515)
R = -1i\)3.58168
0.00903
R = -1+1.892534
0.00903
R = 0.892534
0.00903
R = 98.84 @u 1% 99 du



209

9.3 IETMINAADUMIVIINMNHHDVDAAUTH

[

<3 4 I va o 1
U%}”I\Tﬂg@%l}ﬂ\uﬁuﬂihlﬂazlaﬂﬂﬂT51/]ﬂﬁ't’)‘lllﬁ”l!"llNL%Tzlﬁﬂiﬁ}?ﬁ?ﬂié@@ﬂllﬂﬂ@ﬂﬂ@] 14 U nOU

e

o < < . . <
MNIRICLF UVULULAS LT UVNETUD (Anchor Plles) 318azgﬁaﬂﬁmﬂizﬂauﬁ’w Shop Drawmgs VDI UV

I~3 a, a, U 1 o
NATOULAIA UYNETUO 518021089 Test Beams 118 Cross Beam 15115 Jack ’J%ﬂﬁ]ﬂﬂ"lﬂﬁ%::ﬂﬂ?]

]
v o

A A A 9 <3 Y 9 A AA o [ = 4 1
uazdug Mherdes lmuvunageurzdetlsnouninilimaidavewanouningnuianas g vl
Y J ] Y Ao < a o~ A4 o = =g
o8N I1 300 NN./AT.HY. LEANTUBADINIMIULATIANATUINEINO NI TVNTIAIgagan 1y Tums
nadoulasdsuinazdesiisiemsfiuiadusaeiinsgeonuuuuaz Idsumseudanouiinig

nagol

{ Y o Y 1 4 Y o & Y
n3din lifidedmua lAifluedsou minaaeuldnsziuilu 2 ga laun

v e w . A o Ao v 9
PALLIN ‘lﬂﬂiinﬂu’lﬁitlﬂﬁ\i 1.25 L‘V]’lsll'ﬁl\iﬂ']u'lﬂuﬂﬂiinﬂﬂaﬂﬂﬂﬂﬁﬂ’lu'JmUl'Jlla'Jaﬂa\?
J

=)
Iiaofuy

U

{ :’ o 1 J 1 2’ o o
ganaes 1dussnnimiinlndnngudne 2.5 meuiminussnniasadsudianas

A -4
Mangud

YUADUMTNATD

4
v o

v R w = 3 A Y 1a ~
ﬂ’liﬂﬂﬂuﬂﬂaﬂ'ﬂmgi']ﬂaglaﬂﬂell@\uﬁ']mlummﬂﬁf]UiWﬂaﬂ AU

®  PALIN

3 Y
a ) v 1

v H '
- mubhminnadgeuninuanihminussnniasasehdnueenuuy 13 Tag1dmu

v < 9

9
Wndniludug A9l 25%  50%  75% 100% 125%
A oy o 1 Qg)/ 9q Y o A o 1 A g
- maihvidnugazdu 19 lgdasimsmumangaditszana 1w, deuindluy
g 1 o < {
NN DIUAIMINIAGIVOUTUINNAT 2 4 8 15 30 60 90 120 180
~ o ) = = | ' 9
240 Winuaz)ng 2 91 1w lviaziende 0.01 wu. iHuedrarioy
' 9 9 [
- mammihminuaazdunszi ldaeiliedasiniingadianadd 0.25 v, Ao
o vy = oy Y qu/ 3 vy 1 ~
#2119 uadeatinawosmsussymiminluaduiiug ludesndi 60 i
3/ o vy @ g} o Y 19 ' o
- hwidn 125% dessnmimiinnaden 1) Wunar ludesndt 24 92 1ua
3’ o o o3| qu/ @ J
- amhmidnnaaeunne 92 Iuataziudug @3l 100%  50% 25% 0%
v = 1A o A add o Yo =
- funnmAuAI N1 2 4 8 15 30 45 uaz 60 WM Mimn 0% Thiiunn
Ao lUnna ¥ TueaunszNInIveImMIAuAInIg
® Yaidod
A g' o Y o ' 1 :’ @ o A
- nhwidnnageulidludiuou 2.5 mvesaniminussnnilasansnesnuuu
A g‘ Y~ as.l‘ [ y
PBTaelrmmsivindludung 69 25% 50% 75% 100% 125% 150% 175%

200% 250%



210

'
[ a

A g} o 1 eﬂ// vyq ¥ o 1 A o
- msmuumummazmuiﬂ%ammmwumamﬂmﬂszmm 1 Yy, aauINlu

v
=

v ' @ <
naa BIWAMARVEUTUTNA T 2 4 8 15 30 60 90 120 180 240
- P
WIN tagnna 2 2109
a g’ @ 1 qul o Y A o @ = 19y =\
- mamnhinuaazdunszin lddeiiosnsinmsngaaianadi 0.25 uu. uadell

Y Y Y
] g v Y vy '
nmmmmiminﬂumuﬂumuuuq VliJ‘Ll?JfJﬂ’ﬂ 60 mﬁ

v Y
o

- b 250% desdnumimitinnaden 1 unar lueend 24 42119
- Wasbhminnaaeunng H lusandudug §ai1 200%  175%  150%  125%
100% 75% 50% 25% uas 0%

- funpmAuAveNE TN N 1T 2 4 8 15 30 45 tag 60 Wi Mimiin 0% 1d

81uae 1N F TuaunsgnmuesnsauaInem

Y d
‘Piﬁﬂ!ﬂtﬂ%ﬂ1§ﬁﬂ1§m1ﬂﬁﬂ1iﬂﬂﬁﬂ‘u

{ a 3 @ 1 @ [ o 4
nsdiliamademeveuandn Taedunaainain1sngaal oasIN1TNIARINToO U 1Ay
~ n ¥ a 9 9 9 o I~ 1 v ]
nhilamaannaungludoe 14 Anageurzdesihmsnailiuae launsenadnsngadd

T o 9 [ 4 < 9 Ada ] [ o Y a
NnNY 15% VDUTUAIFUINANVDUFTUVY (EJﬂL'JLlﬂﬁilWlllL‘VW].Waﬁuﬂﬁuuﬁﬁlﬂgﬂirlﬂlﬂﬂ

o v Ave v v a 9 v ad
@u@i’]ﬂhl@) Tﬂ&l‘ﬂNi‘]Ji]NilzG\mm*sﬂumﬂ’m’gﬂwuﬂuﬂimu

ad a A Yo Y Y Y q va Y a Y,
AIUNINAAITUNANAIN Qi"uﬁ]Ni]gﬁE]QLL%\?GL’VI’JP(’Jﬂiﬁjﬂ’J‘lJﬂiJ\ﬂuuag’Jﬁ’JﬂﬁEjﬁ]@ﬂu‘ﬂ’ﬂ
Y =
1510 Taenui
1Y ay Yo Y Y [ v o 1 g’ ]
Wﬁﬂﬂ?ﬂﬁuq{é’lﬂWS%ﬂﬁﬂU lﬂi‘]Ji]Ni]%G]fNLE‘T‘LlE]ﬂiTl/\lllﬁﬂ\iﬂ’JﬁJﬁ'iJWl!ﬁig‘ﬁ’JNuﬂfiuﬂ
9 wva 1

@ 1 Aa @ 4 { 4
V3TNNIAZNIINIAAIR0IAINIHenuU Taeiuil tnevesyliAneun1sTenauginsal

NINATOU

MINSINU

Y { g‘ @ 3 Qy @ [l
‘Vimmﬂﬁmiﬂﬂﬁaum'im'inﬂumuﬂllﬁjmiﬂﬁum ﬁﬁﬂ%TQ%gﬁ@\?ﬁ\1§TﬂQTUWﬁﬂ1§

< 3 v Yy = = o dy
NATDULTUVYNUUADHINIIN T%mwazmﬂﬂmm"lﬂu

- Twoazdeaveua iy

- msnuﬁmml‘imﬁﬂmmﬂ wazmangadafie s 1dluseniumsusann uazmsan
hminfinseinnaiy

- ﬂiw\luamwami1/1ﬂam“lu;ﬂﬂlamm-fimﬁﬂmmﬂ-ﬂﬁmﬁéh

- wuwmmﬁ'mﬁu?}aﬁﬂ1Jﬂﬁﬁgﬁwﬁu11;5314&1@mamﬁaﬂmﬂ5mﬂﬁymﬁﬂmmmﬁu

- swanuwamsnageuaiinazdes Idsumsasinuiuseslasitnsvediuig

- MIMUIUA Ultimate load capacity 1a87% Chin’s Method

9 ! . s . ana g A o 9
- MINUIUA Friction e Bearing load nanamsnaaev laedsniunsensyld



211

ﬂ15f]ﬂ!aﬂﬂ15ﬂﬂﬁ9u1ﬁ]mﬁu
A S o & 9 v 9 Y dy
Gluﬂ'iﬂ!V]ﬂ'liﬂﬂﬁﬂﬂlﬁ'lmluﬂ'llﬂuﬂ@ﬁﬁq@%gﬁﬂﬂjﬂlﬁﬂﬂaﬂﬁu
- LLiiLLNﬁ%iJW]i’?ﬂ“ﬁﬁﬂ
=< o I A A "o A I a I =
- ﬂ']'iflﬂﬂﬂlﬁ'“milﬁu@hli]lw&lﬂwa Wi@hllluuﬂ\icl"l@ ﬁﬁﬂlﬂaﬂlﬁiuiulﬁ“mn@ﬂ’u@ﬂﬁﬂﬂ
ATINNOUNAIT
o < A o
- HAFUUNIN ﬁﬁ@‘]ﬂﬁqﬂ
3 [ d" ] Y A A A 1 Y [
- ﬂ’]ﬁﬁﬂﬁgﬂﬂwuﬂ']ullllgﬂﬁﬂﬂ HIDUNIINTICNUNTISINDOUABDISAULLASUINTIA
% a A <3 @
- ﬂ’]‘UIﬂ\W]’J‘NTﬂ!ﬂuulll HIDVUFUVNTUDADYAD
4 2
Glﬁ}ﬂﬂlﬁﬂﬂ'lﬁﬂﬂﬁﬂﬂllazﬂaﬂ’]ﬁﬂﬂﬁﬂﬂﬁu‘] L?fﬂ Llﬁgﬁ']!uuﬂ']ﬁﬂﬂﬁﬂﬂﬂ'ﬁﬂﬁ3nﬂﬁ1ﬂﬁﬂ§ﬂ5§ﬂ

£ o 0 a Y Yo 9 9 ! Y dy o’/’ Qy
U GIHJ?’HLL‘L!S;"L!WJ@Q%ﬂﬂﬂiQﬂ’)‘ﬂﬂuﬂuiﬂEJEjiiJﬁ]Nﬂgﬂﬂﬂﬂ’l’)ﬂﬂﬂ%’mtﬂuf‘l”l'i“L!L’fN“VNﬁu

annlszaaveua I

< A v A a a A R v dy
!,ﬁ'WUM%Zﬂﬂ??ﬂizaﬂmﬂlﬂﬂﬂimGlﬂﬂimﬁu @NG]’E'J[I‘]JH

1 £ <3 1 A A dy a A A o 1T A
- muwuqmuimmmmﬂm LN Wﬁ@ﬂﬂ!ﬂﬁ]ﬁ%?ﬂgﬂ!ﬂi\l UIDUUI NIDAUNUUAY

o Y 1

Y { <3 a a a § o S g’ o
- ﬁ%ﬂ%ﬂzﬂﬁﬂqxﬂq@ﬁlﬁuﬂlﬂlﬂu 25 yaauag Lﬁ@ﬁUUWT‘iuﬂ 2 LﬂWﬂlfJ\?HWﬁl&ﬂUﬁiﬂﬂi%}

= o

< o @ @ 4
nuilunan 24 6]5'31“Qﬂ?@igUgﬂzﬂﬁﬂﬁﬂ\‘]ﬂ'lﬂﬂﬁﬂuﬁ"] (Permanent Settlement) Lﬁ@

v
aathminusInneenruALAITAUNY 6 Haamns

anumIsalumssuinminlasasuveuauiy
[ I (] A ya 1 g’ Y] v A Y 3 4
min liszpiluednon Idaaaniniinussnnilasasefisonliianiunadouaunuas
Y
a1l
LN 47 o

9 ' v ]
- $owvaz 40 vouhmminussnniildinanmsngadunuiuioss Tashihminussnn

a

[ A = ~ :j o 1 A [ A ~ <
Tunlasunlasnio a gaimhminnageunes anasrsoagasi luvuz M@ udunga
aluoasiainaue

Y oy Y { Y :/l J Y Y
- 39802 40 VINUITUNUITIND U ﬂﬂﬁﬂ1§ﬂ§ﬂ§]’)ﬂ\ﬂ’iﬂﬂﬁﬂ%‘ﬂ1ﬂﬂ 0.25 Yy. AU

[
~ % U 1

091 @ v W 5 1 { g
- %}E)EJaz 40 ﬂ]@qu1ﬂuﬂU§§nﬂ‘Vﬁ]@@ﬂﬂuigﬂ'ﬂ\u&}uﬁuwﬁﬁﬂ\ué{u Gdlﬁmﬂﬁﬂﬂﬁ"mﬁl,ﬂu

Q

Y
Y 1 o o [ Y
lﬁu@ﬁqu'f]ﬂﬁ1‘1/‘]53‘”31\1”1‘”“ﬂﬂ551@ﬂﬂu53ﬂg'ﬂiqﬂ@]j
A v

=1 9 1 J Y 1w
muumtmmm“lwu%uaammu



212

¢
2.4 m's‘nm@m’Jmauysmmmgmm’iwmx (Cross Hole Sonic Logging Test)
ms1/1ﬂamm'Jm&myjﬂfﬂmmnﬁmmzﬁ'w?’% Cross-Hole Sonic Logging 1Humsnagaunm

4 dy =) L A a . v 1w v v
’dll‘lallimﬂl@ﬁluﬂﬂﬂuﬂiﬂiﬂﬂﬂ"ﬁﬁﬂN1uﬂaul’dﬂﬂ (Ultra Sonic Pulse) %Wﬂﬁiﬁﬂﬁiyﬂ]ﬂmqﬂﬂﬁﬂ’ﬁ‘ﬂ

=

1Y d' d' d‘ 9 a ] dy d'd A d‘ = L%
auInu Tagnszeznanaau s lums@unriutonsunsanUauauianai seliaumnuaaon

q

1 3 1 A 1 & A dy = A A A 9
FIIAINYTUTUVY Lmcluﬂim‘i/lGIf’NGlWIf’N°HuﬂiJ’cTﬂTWLu’e)ﬂi’)uﬂiG]L‘]JaEluuﬂaﬁllﬂigﬂgﬁl’mW%ﬂau“l%

a v 1w v v v W ! a 4 ]
lumsiaunis minaadsdaana lldsudya szlimsnlasunadlilonngy Weswinanuss

g 9

e

£ =

A Aq v A A A [ <3 = dy a A o A
agunlslumandounimslasuulas auiunsai@uUnIzliionounIAATIUTUO 1nT0902
a J IS A A A o nszl Y
WuRwauauaniaNuaiauenaeAN AL

Y amdd Aa u < o v
minadeudedstilunievunnluilagiu wszazainsiaswazaunsaiiminadon 14
g &9 v ) o 2
Taganoaauiunedn aunsonagoulanlulnssad1aauiumig Caisson ey Barrette 110
Y o v A = 9 @ dyd ] L4
Taseardeswmnenuau (Diaphragm Wall) 4 Inseaseludanazilauvquesanimanu liauysel
[ - 4 Yo Y
nomnatu woagy 1dasil
= & ~ A S . 1A =
- anuiluInswweuilonounia 111099101157 (Vibration) liitieane lusmzimaounia
v A a d? dy . . A a ' 1 )
- MIueNAINNATUINMII (Vibration)hannu lsgnindrunaulunounia
Y ~ s a A :} ya ]
- mswgdnvesudmudninaninmsnih ldau lvadu
v Y
- sesuaniMmianmInasveiionounia
2 = & o
- dunlanmasuinauegluiiionaunia
A A [ 2 A a [ a 9
- sesaeaniomanlasunilasgisevesauiviinaanmsvinateveuaus 01y

1 { o S o A o .
senInmMsaeulasnmaniuauianaie (Casing)

o [ { < @ i o o o 1
mimﬂﬁ’omzﬂ’izmWiaﬁi]1ﬂﬁmﬂ’e)uﬁmtélamii)ﬂ’izmm 14 U ﬁ?ﬂtﬁ’omm@ﬂmmum
A v Y o v ' ' A A Y o v & Y
ﬂﬂuﬂim’J’e)fml,ﬂu"lﬂmmmﬂmuﬂﬂ IﬂﬂﬂﬂﬁﬂUNTHﬂ@ Manchette mmfmuh VTUIUNDIUYNY

<
YUIALTUVNLE

£ : v 5 y
suUf 0.4 mi'ﬂﬂaaummﬁuysmmmmm?um13

Y

Tae3B Sonic Logging Test



Pulleys

%

|

% tructure 1
7 Transducer ( Emitter )

o X Transducer ( Receiver )

-~ Weve Direction

7 Tubes ( Water Filled )

4‘ a 33 4‘ A
s 2.6 JUmshanunIesienaaey

Y

— Sound Concrete

Steel Access Tubes
%39 710 Manchelte

d‘ (4 v =~ &’ a A o
E‘IJ‘H 2.7 E‘IJ I UAUAAITNTINIHDADUNIANMINITINAGOD

213

—— Major Anomaly (Categorize C)
— Defect (Categorize D)
— Minor Anomaly (Categorize B)
— OK (Categorize A)
[Profile: | 1-2 Profile: 1-4 Profile: 2-4 Profile: 3-4{
Distance} 0.57m Distance: 0.78m Distance: 0.33m Distance: 0.6¢m
Length: | 51.65n Length:  51.65ng Length: 51.45m Length: 51.p5m
Date: 11 Mag 1999 Date: 11 May 1999 Date: 11 Mar 1999 Date: 11 Mar 1999
Norg: 20us Xorg: T0ps Xorg: 30up Xorg: 40ps
' T U e . ) Lol L A b L 4 1 1 1.l I N N R - 11 | T |
Dm Om
. | | . -
] e TSRS, ] i
Sm | I A Sm | ; . : 7
- f .!' - 35 ~l -
T Al T S La KN N
!
NN
10m 10m E&,‘ 10m
J . Q’ ] .
35
- - 53 -
b
d 4 33 .
. . ¥ g" .
15m 1 I5m é 15m
- . RS 4
\ g PEER
] - e
. . e tii-fH PR - oy
’}‘2‘_. 3“{’3;_! SNSRI
} 7 ' 2? $§§1 i ; :}S(f?‘?%!“ 9
- ¢ . s - RS
Base:20us, Div:50ps Base:30ps, Div:50ps Base:40ps, Div:50us



214

d
.5 N1IATIVADVANNANY IUVDIHQANIDIL (Sonic Caliper Measurement)
<3 o a . .
msm’mﬁ’emﬂ’Jmauum‘fﬂqummmmmu ﬁ'"liJ"Iiﬂ‘I/l”lll@B]}ﬁg]}’Jﬂ’J% Sonic Caliper
o 1 v 1 ) Aa 09/1 <3
Measurement Ti?’e) Koden Test IﬂEJ‘VHﬂWiTIﬂfT’EJ‘LIiLli%“H’J"Nﬂ"l'islgmi]”lz W?@ﬂ@uﬁﬁ]%ﬂ”lﬂﬁ@]ﬂ@ﬂmﬁﬂ
a H [ ] J
sua ) lunquinz wadi ldvinmsasivden laun vuaduriuguinalnuesnguiniy AWan
HAZAINNUAIAD BB TaAToINATLITRUNMNANYAL Ve IrquIE ludeuuaLny
A v Yo o ' A ~ Yy
RRILFVA fﬁllWiﬂWﬁ]”limW]i’Ji]’Jﬂulﬂ%ﬂﬁ]u ﬂQLLﬁﬂﬂugﬂ ﬂ”lﬂ’)”liJﬂ"lﬂ!’f)fNﬂl’fNﬂQiJﬁ]”lSV]EJ’E)lJGl‘VW]i’N

1 a @ 1 g o a o
Tiifu 1:100 minwamsasrvaevdnyuzrgue idluaudetmualidiasanyanizduud

Y

@ o o < {
aﬂ}:lﬂ‘lgWaq1”5[]’lgLLﬂgﬁi')ﬁ]ﬁﬂﬂG]ﬂi]uﬂ53‘Vl\i'ﬂ'qlel]'lglﬁ1lellllﬁﬁﬂ11/‘|ﬁlﬂu'l$ﬁu

3U 2.8 MIATIVTRUAMNHIIVQUIDIE 31U 2.9 WAMINTIVABUAMNAHHIHGIIZHN

UG

(Drilling Monitor) 1agl¥1n5093ie KODEN NUNDINAT09 KODEN

2.6 anulasany

2

@ = < < 1 9 A a A % a9 Yo 9 Y
waw1ﬂmsﬂauﬂim’mlfunmimmazﬁuiuﬂimmmzﬂum"lﬂﬂﬂ"luugmua Z!'i“]Jﬁ]Ni]ZGlENGl

De RKRe

] g A A 9 < Y A amA ~ A v aq ¥
uruanlagznng viie ldnsaunanason insedtoulaluzauietlosnuiildauanaaly’
S ¥ o~ 7q ¥ o v v A A v o ' A
u'ﬂﬂﬂWﬂuu@@\iuf}.ﬂﬂimiﬂﬂ’ﬂuﬂﬁ@ﬂﬂFJ YU NTSEFT NIAITU LASBU LW@ﬂfl\?ﬂu@uﬂ'iWﬂuag%'Jﬂlﬁa@

aunulunsdlpnimurionagiiame



215

MANHIN R UNUEIITOINIY

21 MINAaEUNAY Elastomeric Bearing Pad 33ata3atian

9
v A

5msnaanalagid Quick Production Test HyAseaad Aatifo
(1) Check for Misplaced Reinforcing Plate

(2) Bond Failure at Steel/ Elastomer Interface

(3)  Surface Defects

(4) M Stiffness YBIUHY Elastomeric Bearing

A A A o 9 A . = a A A 9

In5eelaNiInINAaeIlsenouABIATEs Compression  NUTEANTAIMAFINNITANAAIBLLTS

IIAAI Max Design Load 1U5eu8d 1.5 2 1911 1@z Dial Guage Na11139811A1 Deflection 161
= = a A

az108AD4 1/100 UaAs

ABUNINTNAABINALNY Elastomeric Bearing IA08 il Load 949 Max Design Load

v Y

A9 Design 131d7A089 1/a08 Load asfiaztios I3mstifioliury Bearing USudinauuditen:
1 v P4 1
5UMINAARY 1Al Load YufiaziipeiazantiuiinA Load 14ag Deflection 14/® Load 94 1/3 V84
Max Design Load 1@ Deflection (Al) VD Bearing ul’gJ}LLé}’m'ﬂflc] 1Y Load 9194 Max Design

9 1 ]
Load 1aaa Deflection (A 2) dnasaniie wanlduvia Compressive Stiffness (KC)

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

Total Deflection (A 2 - A1)

A1 KC (Compressive Stiffness %30 Vertical Stiffness) 310N1T mamﬁmagﬂu Range 120%

Vo471 KC maslu Batch 1waa uaz liify + 20% 1991 KC 9001008399209 1H1UMNTNAR04
[ . . [ A = Yy 9 A o

e luA1 Compressive  Stiffness ag1U5EHINUNY Load 849 Full Load 1¥A19 Load MiiNesiing

4 P AA A ad A [y dy
ﬁi'ﬁ]ﬁ@ﬂﬂ?ﬂﬁ?ﬂﬁW?WNﬁﬂWﬂﬂﬂﬁﬂuq ﬁﬁ'f)ulll AU



216

1 1 <3 ] o 1 {
- A5ERUNMIITeHann e T uEY Bearing imﬁmmmmmmmﬁaammu‘l%’

[ v o 1 < a ] .
‘Vi?f‘]llll HAzEINITOATIVNUIIUIULHUH AN U8 TR Bearing uligl}

~ a 1 < {
103U a-1 asaeumsasuuduaniuul A’'A, B'B, 'c, D'p, E'E asu

o A ¥
mmuﬁmmammu%

c 44y

A’ A
v 5|
< c_ |
— —

A l

5 Steel Plate Bonded to Elastomer Layers

Steel Plate Elastomer Layers

Steel Plate Bonded to Elastomer Layers

gﬂ“ﬁ 9.1 Steel Plate Bonded to Elastomer Layers



217

Il < ' o ] 4 o I o .
EsﬁLLNL!Wiaﬂ?TQllﬂJﬁﬁﬂﬁ"lllﬁu\ilﬁﬂﬂa"lﬂﬂ Load 3@ UNAUNUANHAUSUDINITWOI(Bulging)

w18 lin luegluuuias mwgilye A B ¢ D E doglununds enarld Load 2

U Y . ' v A 1 = asxl [ ~
ﬁﬂlﬂ@]hlﬂ\ﬂﬂ Bulging ﬂ%ﬂjﬂ@@ﬂu%Tﬂﬂ ﬂuﬂ@’J”IN"Iuﬂ"liVlﬂﬁi’J‘]JUl‘]Jﬂﬂ 1 UU @NE‘IJ‘VI f-2

I e

Y

A

Y

LN

T

T 17| 1T

Steel Plate Bonded to Elastomer Layers

T

‘ﬂﬁ 9.2 Loaded Bearing Pad

I:> Bulging of Elastomer Layers

391 11iNA Bond Failure at the Steel / Elastomer 8NHMZN15W04 (Bulging) Nnouvg Tilq

1 Y] { { a o ] < Qa.ll 1
aaﬂmmm fiu mﬂﬁ Bond  Failure 911a Bulging Nogaanuunumaniuag 11laean

andieu el a-3

o034

AIUUNT ORI 1L

Y

Bulging of Elastomer Layers

Y

.

Y

2 Y 9
R CLRRERIEN

T

T 71T | 1T

Steel Plate Bonded to Elastomer Layers

598190 (Crack)

d’ % =) \ IS = | d‘
gﬂ‘i’l a3 !lﬁ’ﬂﬂﬁﬂ‘Hm%ﬂ'J111!'(1?]?‘i181511@\1!lNuﬂ131uﬂimﬂ1ﬂuﬂmﬂ1wnlﬂﬂﬂﬂ



218

- A9 aRUIRHLAN (Crack) VUUAUINIUENATOU LA NIIHAINTNATOU ﬁﬂg‘ﬂﬁ f-3
- nsoliNA Surface Defects Lﬁﬂ\ﬁﬂﬂﬂﬁNaﬁﬁ§6ﬂ1ﬂﬂ5\1ﬂﬁﬂﬂﬁﬂﬂ Tﬂﬂﬁﬂlﬂ@ﬁ]?ﬂﬁ?ﬁﬁl}"l

1 A U [ d‘
mamwumaqummﬂﬂmaﬂ @NEI]‘VI f-4

a 9 9 a A A ' 9 9 1T @
NTJ‘]JJﬂ?JfJﬂﬂTUGUN HIVUVITONIANYUAN A9 TNeAD

¥

R R LA S

.2 MINATDUUNH Plain Bearing ¥HA 131a3 NUHMHEN

AWUINTIIU BS 5400 : Section 9.2 191 Load Test Lﬁamnﬁaunmmmwamm Bearing
annuensaveams 19 (Serviceability) 1t Ultimate Limit Stage NOUNIINATOUAITNINIGINA
UHY Bearing 59 Load 711%91mu821/808 Load nnvuEshmsnaae sy Bearing TAoN151inLse
NABYNTY UazIaf1 Load LAgA1 Deflection 1N% AR Rate A URs Maximum Load 1192
#19130unsEia Creep ﬁgﬁﬂsﬁuqﬁm (Vauzfiiuved Dial Gauge ©1UAIVBA Deflection HYATA)
INTUARIE Load 4RI Rate MFOUNITIAN Load A52ver@aziufing Deflection UYBINN) Load

' v k4
Lﬁmﬁummzmuﬁmmzaﬂm 11NA1 Deflection ”lmﬂu 20 % LAAIINY Bearing HU FUMINATY

v A
0813 MITUNANITATIVADUA Load — Deflection UMULINY Load YU 11aZAANY Load a4 (Rebound)

| [ dy
11U Cycle aall

M31INATO Cycle N 1

VauIiia Load YauzAae Load nfSauiiay
Deflection UM
Load (kN) Deflection (mm.) Load (kN) Deflection (mm.) 2
INuLtlazaa Load
100 0.10 100 0.11 10 % *
200 l 0.20 200 0.20 0% *
300 0.30 300 0.33 10 % *
400 0.40 400 T 0.45 12.5% *
500 0.50 500 0.50 0% *

v
=

wanerig) * A lades lumu 20 % wamsnadeudaldla




219

MINNATEY Cycle 71 2

YMLINN Load wssuney Yauzna1® Load L
, nlsauey
1 Deflection
f1 Deflecti
. Cyclelttag . eliection
Load (kN) | Deflection (mm) Load (kN) | Deflection (mm.)
Cycle 1 ttay
Cycle 2
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 0.47 4% *
500 0.50 * 0% 500 0.52 4% *

~

wnenig) * A ladeslumu 5 % wamsnagoudaldla

v v < (A . A { 1 [
AINAIDYNILINUIAT Deflection YMSIWY Load LazUmMenag Load il Load m@mﬂu“lm
E4 4
uana1anu iy 20 % uEAIIUAY Bearing A086191 Aiumsnaaeuly Cycle usnil uaznagou
1 A 9 A vYq Y 1 1 ra A = Y] 1 o 1 dy
G]?JGL‘L! Cycle N&9y ﬂ'lNa‘I/]UlﬂGlWﬂHMﬂGn\ﬁ]'lﬂ Cycle 1131 hliJLﬂu 5 % N Load A8INULTANINAIDYINY

iuminadou Tasauysaiemnsoi 11414

agl  dnvag Failue Awuluvaiznaasuazauauiandes]daInnsnaanidie Max  Design

]

Vertical Load N1 Elastomeric Bearing Pad BS 5400 Section 9.2

1. Surface Deface

2. dnYaILVed Bulging AAUNAMIIE Bond Failure 5¥13NUHUMANTY Elastomer 1130 A1)
NUUOUHY Elastomer n1aluaanuuin (I@ﬂ?ﬁ!ﬁﬂ‘ﬁuﬁﬂﬂ)

3. 508 Crack YOIUHUEN

4. N V-Stiffness 30 Compresive Stiffness VoduAaztHUdzADIA 19U 11IAY 20 % voem
Average Stiffness 1UMWAA Bearing 14 Batch Yug uazdosiiaiu i 20 % voadn
Design Stiffness AosunuIIne N1y e

5. 1 V-Stiffess @oanArol 2 AYaAadeRuazAi ddoemamu iRy 5 % Tedo 198

ng; a <} ] a <] A g
6. Elastomeric Bearing ‘VNLL‘U‘]JLﬁﬂJL‘Haﬂ!La$ll‘JJLﬁﬁJ!“H'(3ﬂﬁﬂﬂﬁﬂmﬁﬂﬂﬂﬁUﬁ"luﬂNﬂﬁﬂJ@\i

=

Y
Faaeranlgiuiu lmudesmuaniansteae liil

q




220

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

* Compression Set ﬁMﬂﬁﬂﬂﬁq}Jﬁ’Jﬂlm Bearing

sAq Y ] . 9 I ] [ . A 1
N9 qﬂmmﬂﬂum‘smamﬂmmu Bearing AouUUWNUIMAN  Stainless Steel WIOUNU

P4 1
Chromium AieudaNY dnpazuuy 2 uduinlinaseauiuiey Bearing Anageoy 14

sTUIVURURNAILUANNA
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CALCULATION OF STRAND ELONGATION

SUBJECT . ELONGATION OF STRAIGHT STRAND 03/8" FOR 19.96 M. I-GIRDER
Strand - @ 3/8" Strand comformed to TIS 420 Grade 1860 (270 k)

- Initial prestressing force = 7900 kg. (77.5 Kn)

D = PL / AE
P = P, +P,
P, - P-P,
When P = Jacking force of strand =7900 kg, (77.5 Kn)
P, = Prload, kg
P, = Final Tension, kg
A = Sectional Area of strand = 71.25 mm.2
E =  Modulus of Elassticty = 2x10° kglom.”
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 = (7,900-1,493) x (12,440) = 40.37 cm.

09871 % 2% 10°

Plus slipage of 0.5 cm.

Total Elongation = 4037+ 0.5 = 40.87 cm.
Guage Reading = 7,900 + 183 = 193 Bars.
41.902

Note*Calibration attached.



STRANDS CUTTING SEQUENCE
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CALCULATION OF STRAND ELONGATION

SUBJECT : ELONGATION OF STRAIGHT STRAND @127 mm. FOR 19,96 M.
I.-GIRDER
Strand : - o 12,7 mm. Strand comformed to TIS 420 Grade 1860 (270 k)

= Initial prestressing force = 14,024 kg,

D = PL/AE
P = P.+P,
P, = P-P,
When P = Jacking force of strand = 14,024 kg.
P, = Preload, kg
P, = Final Tension, kg.
A = Sectional Area of strand = 98.71 rnrn.2
E = Modulus of Elasticty ~ 2x10° kelom.
L = Bed length = 124.40 m.
AofP, = (P-P)L
AE

using stressing machine No. 03/94*

Preload of 40 Bars = Actval Load 1,503 kg.
By substituting : = 1,493 kg. (New Calibration)
A of Py = (14,024-1,493)x(12,440) = 78.96 cm.

0.9871x2x 10°

Plus slipage of 0.5 cm.

Total Elongation = 78.96 + 0.5 = 79.46 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 6127 mm. FOR 19.96 M.

C. GIRDER
Strand : - @ 12,7 mm. Strand comformed to TIS 420 Grade 1860 (270 k)
. Initial prestressing force = 13,828 kg,
D = PL/AE
P . P;+P,
P, = P-B
When P = Jacking force of strand = 13,828 kg.
Py = Preload, kg
P, = Final Tension, kg
A =  Sectional Area of strand - 9871 mm.”
E =  Modulus of Elasticty ~ 2x10° kglom.
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)

Acof By = (13,828-1,493)x(12,440) = 77.73 cm.

09871 x2x 10°

Plus slipage of 0.5 cm.

Total Elongation = 7173 +0.5 = 7823 cm.
Guage Reading = 13,828 + 183 = 334 Bars.
41.902

Note*Calibration attached.



STRANDS CUTTING SEQUENCE
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STRANDS CUTTING SEQUENCE
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Q11-!ﬂ11!ﬂ§]uﬂéﬁgﬂlliﬂllﬂﬂaﬂﬂ1ﬂﬁaﬁ (Post-Tensioned Girder)

FEMsMmuIvA Elongation

ldgas P, =

1

Taeh X =

P *e

0

-(ua+kx)

9 A o = < o
5282 NNINYa1eA IUNIINSAIaIAMANDALS

= 3 o A
L!,ﬁdmmﬂﬁlumﬂmaﬂ ALINNTSYE X

= A Y Ao = 3 o .
Lli\3ﬂ\‘153‘].!‘VI‘]_]aTﬂﬂ"lu‘ﬂﬂ?ﬂ?iﬂﬂﬁ?ﬂlﬁﬁﬂ@ﬂllﬁﬂ (Jacklng Force)

ﬂ'@mmm Napierian Logarithms =2.718283

o a ' 3 o
duilseanianudoanusziiNalaanoaus s Duct

A (A Y Ao = = 3 ~
Hasmveayunlasulasnnaeauniimsaeneszes X fhus@ou

Wobble Friction Coefficient 1193910ANNUAIAAADY

114A15719 Profile 99 Duct

[ a Q( -4 Y] a "9 4 4
maudszansvos u g k ﬁuagﬂmfummmmazmiaam@ uazmﬂﬂizﬂauﬁuﬁﬂ

4

INUY P

m

Haza Elongation

fMvE1IMIMUIUAN AR (Elongation)

(P-P)) / (natkx)

(P_*X*1,000,000)/(E of Strand*No of Strand*Area of Strand), mm.

MUUAAI u=0.15, X = 27.1 m, k = 0.0008, a =0.1 rad., P, = 2500 kN

No. of Strand

Area of Strand

unualugas P

WP Tagunualugas P,

Y
INF1ZNLUY A1 Elongation

12 1du
141.7 mm.
p, # g
2500 X ¢ OO0 9409.9 kN
(P-P,) / (natkx)
(2500 - 2409.9) = 2456.4 kN

(0.15x 0.1 +0.0008 x 27.1)

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

(2456 x 27.1 x 1000000) = 201 mm.

(195000 x 12 x 141.7)
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mﬁﬁaammﬁné’mm

fl Jacking Force Po = 2500 KN
Elongation = 201 mm.
o Wedge Draw-in = 6 mm.
o Elongation in jack = 3 mm.
UM Elongation = 210 mm.
11a9A191NN3 Calibrated = 523 Bar
600 —1——
500 ————
400 ——
~
<
a
A 300
<
Q
i
200
100 —
Elongation (mm.) 5 10 150 200

Elongation 210 mm.
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CL of Bearing L, (3285MULUITIY)

CL of Bearing
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4.2 3538% Camber YBIFIINUAZIIUHBININNHIND3YDALT

Camber of Slab Bridges : Due to Dead Load : Time Factor =2.5
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Camber of Slab Bridges (Simple Span) : Due to Dead Load : Time Factor = 2.5
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EFFECT ON CONCRETE BY VARIOUS CHEMICAL AGENTS ACIDS

Material
Acetic

Acid waters

Carbolic
Humic
Hydrochloric
Hydrofluoric
Lactic
Muriatic
Nitric

Oxalic
Phosphoric
Sulfuric

Tannic

Effect on concrete

Disintegrates slowly

Natural acid waters may erode surface mortar, but usually
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
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Material

SALTS AND ALKALIES (SOLUTION)

Effect on concrete

Carbonates of Ammonia

Chlorides of

Chlorides of

Fluorides

Hydroxides of

Nitrates of

Potassium

Sodium

Calcium
Potassium

Strontium

Ammonia
Copper
[ron
Magnesium
Mercury

Zinc

Ammonia
Calcium
Potassium
Sodium
Ammonium
Calcium
Potassium

Sodium

Potassium permanganate

Silicates

Sulfates of

Aluminum
Calcium
Cobalt
Copper
Iron
Manganese
Nickel
Potassium
Sodium

Zinc

N

None

None unless concrete is alternately wet and

dry with Sodium the solution.

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



Material

Heavy oils*
Below 35 deg
Baume

Light oils*
Above 35 deg
Baume

Benzine

Gasoline

Kerosene

Naptha

High octane gasoline

Material

J

Alizarin
Anthracene

Benzol

N\

Cinamol
Paraffin h
Pitoh
Toluol
Xylol
Creosote
Cresol e
Phenol
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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



242

VEGETABLE OILS

Material Effect on concrete

Cottonseed No action if air is excluded: slight disintegration if exposed to air
Raisin None

Almond )
Castor

Chian wood* * > Disintegrates surface slowly

Coconut

Linseed )
Olive

Peanut 3\
Poppy seed
Soybean**
Tung** > Disintegrates surface slowly

Walnut

Turpentine None: considerable penetration

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



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
Glycerin
Honey
Lye
Milk

Molasses
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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 ; snow attack

No effect on calcareous 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 or 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

Aqueous 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

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,
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Niter

Sal ammonia
Sal soda
Saltpeter
Sauerkraut
Silage

Sugar

Sulfite liquor

Tanning liquor

Trisodium phosphate
Vinegar

Washing soda

Whey

Wine

Wood pulp

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 liquid : most of them have no effect ; tanneries
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 batch may be affected unless concrete has been
given tartaric acid treatment

None

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

should be protected as for vegetable oils.

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

above are for constant exposure to the material in liquid form.
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