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Abstract

This paper presents a guideline for the EIA and the inspection of berthing structures for
port renovations. Environmental considerations include 1. Change of environment around the
project Topography Low height plus the length of coastline, Changes in marine ecology,
Dredging of a channel that changes the direction and speed of the water currents. 2. Change
of type: The size and volume of ships entering and departing at the jetty that affect coastal
erosion and seawater quality Transportation 3. Community attitude and acceptance: The level
of interference affected by pollution. 4. Environmental quality measurement data such as air
quality, noise level, seawater quality, and ecology includes the area of a chemical or fuel
storage tank and a safety control system. The evaluation and verification of long-lived berth
structures can have a material degradation effect. Thus, structural inspection is required using
nondestructive and semi-destructive testing methods. Evaluation and inspection of long-lived
berth structures can have a material degradation effect. Thus, structural inspection is required
using nondestructive and semi-destructive testing methods. Together with the physical data of
the structure, both in terms of material properties Details in engineering and geotechnical
engineering, Ship data, Hydrographic data, wind speed data, bollard, fender data. The data
were further analyzed to assess the stability of the port structure. The study found that
Environmental and structural impact assessments prior to port renovations will ensure a safe

and sustainable coexistence with the community.

Keywords: Impact Assessment of Environmental, Port, Non-destructive test, Stability,

Sustainable
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Determination of Compressive Strength Results using Coring Technique

.
Compressive Strength (Average) = 1/5.5 ksc
.

Compressive Strength (ksc)

Test Point

SUT 2 eifiuseghauvisnaun3ndaes Coring AamnnsgIu ASTM C 42/C [5] uaz ASTM C 39/C

5.2.3 NMINTIRd0UMI8nUsEREY0IAUNIA (fc’) 3T Rebound Hammer ¢laguil 3

Schmidt Hammer Test Result

2

Avg. Compressive Strength = 322.28 ksc.

Compressive Strength (ksc.)

0123 45 6 7 8 91011121314 151617 181920 21 22 23 24 25 26 27 28 29 30 31
H- :Test Point No.

g‘l.l‘ﬁ 3 NMIWTIABUAIY Rebound Hammer 111195511 ASTM C 805 [6]

5.2.4 MInTIvEaUsaLlasvaInauUnIAmY Ultrasonic Pulse Velocity, UPV faguf 4

Avg. Velocity (mis) = 3,643 m/s

D01 2 3 485 6 7 8 B 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 37 28 39 W X

U : Test Point No

gﬂﬁ 4 NM39533aUMIY Ultrasonic Pulse Velocity #1usnasgiu ASTM C 597 [7]

1 a 3 a ada o 1 <3 a [ dl
5.2.5 FUATIVIDUINYALLBYALNANLE TN 1Pg35N1INTIVFDUMSIUNUIAANLETY GNEU‘V] 5

|

L, SN

JUN 5 mansiadeumsuiiananiady 1ngds Rebar Scan auu1nsgIu ASTM D6432 [8]
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5.2.6 TUATIVADUNANSITULTIAIUDWNANLETY Fy A28 Hardness Test wagAMUNUILMAN

(Steel Thickness) Iag Ultrasonic Thickness ﬁﬂgﬂ‘ﬁ' 6

JUN 6 n3vdeuMAITULSIRamaNESY Fy e Hardness Test anuu1nsgu ASTM A 956 [9]

LarnAaaUALULanlae Ultrasonic Thickness

5.2.7 unaasuanuldululanisiinadulumaniasulasias1esie Half Cell Potential

$19BsmIgIU ASTM C 876 [6] fagudl 7

Potential Map
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Uil 7 naaeumuidululdnsiinadslumdniasulaseaiiedne Half Cell Potential [10]

5.2.8 MunaasunnauUaniIwailag pH Value Test, Chloride Content Test, Sulfate

Content Test 919891195574 ASTM A 751 [11]

&

Chloride Sulfate

Sa;ﬂgle Structure 1(3;:51 \?al-lll;»e I ion | Content ion | Content

(% wiw) (% wiw)
00-25 1.0 Pass 0.165 Not Pass 0.170 Pass
Nol BD-1 2350 | 115 Pass 0.063 Wot Pass 0.148 Pass
50-75 121 Pass 0.045 Not Pass 0.140 Pass
00-25 120 Pass 0.165 Not Pass 0.265 Pass
Nol BD-2 2550 [ 121 Pass 0.160 Not Pass 0.175 Pass
50-75 123 Pass 0128 Not Pass 0.120 Pass
0025 | 111 Pass 0.168 Not Pass 0.440 Pass
No3 MD-1 23530 114 Pass 0.165 Not Pass 0235 Pass
5075 | 116 Pass 0.160 Not Pass 0.191 Pass
00-25 12 Pass 0.164 Not Pass 0.340 Pass
No4 MD-2 2550 114 Pass 0.134 Not Pass 0222 Pass
50-7.5 115 Pass 0.005 Not Pass 0.170 Pass

gﬂ‘ﬁ 8 naapuAMANTRNIUAL MUNIATZIU ASTM A 751 [11]
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5.2.9 NUATINABULAYNIAADUNTIMINTINgIUINGIAmAdAiieg Uiy nsI9aeUIUsTUY
FIUTIN NUIFETIIVAFBUMANNETIANTILANTALTS Integrity Testing
5.3 sudssiiuenuiupaudusdasahaindioude
5.3.1 dayausznouialulunisiinsgiauanunsalunissuiingn eonkuuU¥uuss
Tnssadrafielifimuanansalunissessudeddvuelunu 1éun doyaamamans anudiouinde
uazAugenaunaend Teyaide anwdnvtivinde anwaunsalunisuuswesesiunszunn

(Fender) uagnanynise (Bollard) é’fagﬂﬁ' 9

PERFORMANCE TABLE CSS FENDERS (RPD = RATED PERFORMANCE DATA IN ACC. WITH PIANC)

Palar Rubber Grades
Size ER | Gos G10 G11 G12 G13 G14 G15 G16 G17 G18 INSTALLATION CLEARANCES e
cssao0 B | oaz 9 10 10 1 12 12 13 13 14 15 Fender H 1 J © %
R : 50 56 59 63 67 70 7 b 81 84 sie | fmm] | fmm) | (mm) | mm) i N
E 18 19 20 21 2 23 24 25 27 28 EESA00 N0 [N [ eI |
0 g |98 = 87 91 9 | 100 105 109 15 122 128 csssoo | soo| 30| 7o s | | o
css600 B | 030 31 33 35 36 38 40 41 a4 46 49 SOURSIIS A oSN = |
R 119 126 132 138 144 151 157 166 176 185 csssoo | 800 4so] 1200[ 700
cssso0 B | 03s 75 79 82 86 % [ o4 98 104 110 116 G551000.( Lono; 1= e00|79,%00 | 850
R | m 223 234 245 256 267 279 295 312 329 Css1150 | 1150 | 690 | 1725 | 9% /
E 145 153 161 168 176 184 191 203 214 226 £95. 3250, || L &30 {15750, [2:875,| L1060, 7 —
A
6100 |9 o l 348 | 366 | 383 | a1 I 418 | a3 l 462 | 488 | s1a4 _cssuso[1aso| a7 [ 2075 [ 1200
css1150 B | os1 222 233 245 257 268 280 201 309 326 344 £551600 | 1600 | 960 | 2400 | 1270 o _
[4 : 438 461 484 507 530 553 576 610 645 679 551700 | 1,700 | 1,020 | 2,550 | 1.470
E 284 299 314 329 343 359 374 396 419 441 552000 | 2000} |1 3.4001{ 550007 | F4.580) 7
osazso @ |e55] sy I saa | sm s98 | 626 | 653 680 720 | 761 802  _cssas0] 2250 1350 | 3375 | 1710 7
css1450 B | 06s 444 467 490 514 537 560 584 619 654 689 552500 | 2500 | 1500 | 3750 | 1910 4
e R o 694 732 768 805 842 | 878 915 969 | 1024 | 1078 553000 | 3000 | 1800 | 4500 | 2240 |eo| gL ll 113
7
E 596 628 659 690 721 753 785 832 879 926
it g el IS l 891 937 982 | 1027 | 1073 | 1118 | 1185 | 1251 | 1318 !
cssaoo & | os| 74 751 789 827 864 902 940 997 | 1054 | 1110 J
R 961 | 1,010 | 1059 | 1108 | 1157 | 1206 | 1255 | 1332 | 1404 | 1484 " ‘

f seaward side BOLLARD CAPACITY (tonnes)
10 15 225 30 50 80 100 125 150 200 250 300
32 4 40 40 50 70 80 80 9 90 120 155
205 235 255 255 350 380 410 410 435 500 610 670
220 340 350 350 500 550 600 600 700 800 930 980
216 410 430 450 640 640 790 850 900 1000 1090 1200
236 335 355 375 540 550 640 700 750 850 915 925
75 8 90 100 150 160 175 175 200 225 250 200
65 155 165 175 250 250 325 325 350 375 425 475
120 160 180 200 260 280 350 350 400 450 500 500
118 205 215 225 320 320 395 425 450 500 545 600
118 130 140 150 220 230 245 275 300 350 370 325
- 30" 30 30 30 15 100 10° 100 O 5 23
- .- .- - - 45° 40" 40" 400 36" 34" 26"
- 60" 60 60° 60° - 80 80" 80 72 68 52
M20 M24 M30 M30 M36 M42 M42 M48 M48 MS6 MG4 M64
l o Boltlength 450 500 500 500 500 800 800 900 1000 1000 1375 1550
P 47 55 55 55 65 8 05 95 105 105 135 170
TC”E‘ o) Quntty 4 5 6 5 5 6 7 7 7 8 8 10
P* = bollard base recess mounting depth = hold-down boit protrusion height [units: mm]

gl.‘_:rgl:_x-ﬁn-nmuow> !

>

5UN 9 AauanURAveseaiunszunn (Fender) uagvdnynise (Bollard)

5.3.2 L5971 n5evlAseas1e 019U wIInTEYANNUInINLUIA S (Gravity Load) Taun
WIInuTInnae 989laseasne Yamdnussmnasuulaseas e wsenserna1nd swind o
(Environmental Load) Lok 435991nAAU nTguaul au n5evnAulasasne wasusansesindu lawn

= A a oA ° . . P a
LS9ANTRNITBLEDIINLIRANNTEYIN USINTEUNN Berthing Dolphin 1asanize
5.4 MATIEAlATIEEa
U doyanaflaa1nunAaeun1laINTTL Toyan1eaynIfans Yeyauseiinseyinee

Tassas1aiaunluinszinas Useiiuninusiunadasivedlaseas1alnaldlusunsy Finite Element
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q

Sudmiinunniusaneluinfinty Idiednlassasdianudasnsie dagun 10, 11

] l o & o 1 o oA a
M1579N 2 AYBILLIINTEVNRINLIDNTENINDYNUNTEUNN (Fender) NnNguLsa

Velocity
DWT (Ton)| LOA (m.) B (m.) D (m.) pr Cp Cm Degree 0 Ce eU,m} By (T-m) FS Ey(T-m) | yi(m)
m's
2,500 74 122 5.5 66.49 0.710 18 60 0.501 0.30 13.44 1.75 23.52 22.16
5.000 105 14.5 7.0 8530 0.732 18 60 0.503 025 2249 175 3936 2890
6,000 110 15.0 7.0 88.79 0.816 18 60 0.529 025 23.68 1.75 41.44 29.60
10,000 122 206 74 110.01 0.756 18 60 0.512 0.20 2442 1.75 42.74 36.67
6000 3000
gs 2500
d 2
@ &
E 2 2000
i E
“ MDL B MDI1
% MD2 1500 MD2
= ——BD1 B —+—EDI1
——pD2 @ 1000
2 —=BD
: 500
E 24 Ton E 24 Ton
0 - 0 -
0 5 10 15 20 25 30 35 40 45 50 55 60 65 0 5 10 15 20 25 30 35 40 45 50 55 60 65
CAPACITY OF BOLLARD (TONS) CAPACITY OF BOLLARD (TONS)

sUT 10 nafmdssuihvtinveavdnyniyenise (Bollard)

SLAB : Slab MD1

PROPERTIES DESIGN :
fe' = 183 ksc
£ = 3,000 kse
b= 100 cm Corrosion rate 30 pm/year
t = 100 em Cl diffusion rate 04 cm? year
Cover = T3em Distance Abnommal C1 7.5 cm.

CAPACITY CHECK :

Max Moment (t-m) Mu = 25.80

Moment Capable (t-m) n = 6131

FS : fMnMu 2.06

Check Moment Capable > Max Moment Pass

Max Shear (t) Vu - 2590

Shear Capable () Vo = 36.68

ES: §Vn'Vu = 219

Check Shear Capable > Max Shear Pass

Remaining Service Life Time : 18.3 vear Base on field test results from corrosion
Year to failure

UM 11 nafdssuininvesiulassasisinieuse

6. unagy

6.1 nsUszluransenuasnfeukazlaTsasefeumMsUTulTIinTiguiseagyiiannanseny
fodInAaukazan sy TINiuiugNsUlaeg198s8Y

6.2 Han1snaaey Coring Test a Yagtumnlarmdsdandesiansanisanvnuesladoieg

'
Y

FDINANTNAFDUAIUDUUTENBUME IAgUNRNaI0ANLY I UN1ITRNLUUITTAT 320-380 ksc.
6.3 HaN1SNAFBULUILUNISARaRuMAnTAY Half Cell Potential @1u15auUanukulltuv0InNIg

WnadudnlulassasenaunIaasumants SIUNIANUATUIANUNNISERULYLADUNSAlADNE
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6.4 nansnaaeuAuantAnailagdngviniieusenyiinisnsivaeuetynsldauiy 20

UlulounialdilanzTuoeanen Chloride Content Test aziiA1snlalk1UNAINUINTFIU KAZNITUNINTY
= gj a I3 aé 1 ygj ap ¢ a" = a [ o ) v < a a d' a o
ITUAIMENTRzdwalituidundouiundngnyiatsauvilvimanieaty Weatuveedi
sdwmaliimounInLANI 1T 9@0AAR 89 UNANIINAdBU Half Cell Potential wazn1snagou Coring
agnuunestldansaiuiasuiegisldifuion a1 Sulfate Content Test tnvdulvgjaviiregly
o‘d‘ U ¥

Wnasngausule

6.5 NINAFDULUU Non-destructive Testing @nunsavaglinsiaasulasg1eazain 51052
Livihanglassadanazdianunsaussdiumdwedasiadne a Jaguuls

6.6 NM13371a033UuUUTBIlATIAT IR IRaTamIALTIn8luiAAY Y (Moment, Shear,
Torsion, Axial force, Stress) waztnlUUseiuUSsufigunUNANISASIFDUAINANIT AL AINFATN
lasaa3ne o Yaquiimassuiamin (Strength) innndtusengluiinduivzdednlasasnadaiy
Uaanfgn19muUmIaIsuLInTn

6.7 M35IN13ATIRA0U NMsPeNLgNUIThwlATIEi1vewiigulTeegaliane nieudnih
WHUNIP0UUTNLAELATUNNRY4lATIa319 (Strengthening) uAuuri1veuligrvgyiiiadnene

¥ = P ¥ v Py 'y} a £
MsitnuvserialiauisaldnulnegrsUasnneund et

7. AafnssuUsEneA

nsaiunurssunanuiidiiaqasldfnefduieninldfunisatuayudeyann uim

SM Group Maritime Consultant Co., Ltd. kag U3 One Engineering Consultants Co., Ltd.
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