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Abstract

This paper is written to evaluate the ground stability according to the construction of Jeju 2nd airport.
Sumgol is the unique characteristics of Jeju soil, which is used to evaluate the ground stability of the
airport. The research contents are as follows. 1) The geotechnical characteristics for Jeju 2nd airport
was analyzed, and the Sumgol and geotechnical properties were calculated based on the existing
geotechnical survey data. 2) The divided sections of Jeju 2nd airport were modeled to evaluate the
ground stability after determining the section (runway and airport facilities) which have the different soil
and loading properties. 3) The stability and deformation ranges of the airport ground were identified
through numerical analysis. The entire airport was divided into three sections to analyze the stability
of Jeju 2nd airport, and calculated the stresses, settlements, and strains of each section by computer
numerical analysis modeling. For modeling, the ground and load conditions were examined, also
pavement conditions for each airport ground section were examined. From the analysis results of each
section according to the ground conditions, the vertical settlements were analyzed as 0.11~0.18 m and
the sum of effective stress and pore water pressure were 92.75~445 kPa. These results were made by
taking into account the Sumgol of the bottom ground without reinforcement, also the soil strength
parameters of the airport ground were reduced for computer modeling, Therefore, if proper reinforce-

ments are applied to the ground of Jeju 2nd airport, sufficient airport ground stability can be secured.
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Fig. 1. Map of study area.
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Fig. 2. Representative cross section by selected region.
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Fig. 2. Continued.
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Table 1. Soil parameters of soil, weathered rock, bed rock

Unit weight Cohesion Inner friction angle ~ Young’s modulus Poisson’s ratio
(rt, KN/m®) (c, kPa) © (Em, MPa) V)
Filled Soil 19 15 25 - -
material Rip-rap 20 0 35 - -
Filled layer 17 5 25 6 0.31
Silty clay (upper) 15 15 15 11 0.40
) Silty clay (lower) 16 30 19 14 0.40
1Sa ey‘i‘flemm Silt 15 10 15 14 0.40
Silty sand 17.5 5 25 11 0.35
Silty gravel 18.0 5 28 14 0.35
Clinker 18.0 5 32 31 0.35
Weathered rock 20 30 33 150 0.33
Soft rock 23 65 34 200 0.27

Rock 25 100 35 450 0.25




SHESZUS 123k Al SHIAR|CHO| 2| RS HIL - 203

3P AES IR 2 AV 29 Sl 202 712 AlglE A W 2|l AAh373H] Sha(FH, A380-800)
© 2 AZSIATKNLIC, 2018a, 2018b). SOCA[ L] 125 8%%% Ak 53t ol Alkte]l 271k Ie = 1,920
KNS TH9IHA T 440 kN/m* 9] o150 2 28513t Eﬂdﬂlﬂli} Z20] 28 5l ol 284 2 A HES
QRF oA 272 T of 23k Foll Aol 4-aof] 28513k

A[HIQ7E/d B7HE Slol f1ta 4 s 21RO & Geoslope - SIGMA/W L& 1315 ARESIOIH. 27] 215 69
of| oJgt e motat 7} ot 270-S -85 A4 ot 7| ol AlS o35t om, 2D B o] AehA siA o= chgAf
H] 515 2|72 t@7H] Efoo] FH o] S4-& TGO ARl o=, AVdE9] A9 55E sk 2SRt 24
Sttt

ZAS M Y OH ZY

TAAA ] 7S =] © sfjejoll A d ] ARgE] 1L ]%FAA(NLIC 2018a, 2018b) A v+ &-& w285}
RO, T 1 2|92 tfgdH] TR =7 ke Xl o= BAFE ATEES AFoll TAFO| Hix= B35 15 em,

71555 em= A7gSIIr). T 29} THH 39] 9= Hﬂ] VH AR 2 T2 72O = Concrete slab 41

em@F AHIE P2} 30 em= A4S,
2 AT AR APYIIHOIATE 20 A BT, 7|5 W HXI|S 08 RN ofATE Eﬂ( zi‘ﬂi e

259 7152 7] sha-= Hetsto] s A 2] S/ 37H(P-401/P-403) 2t 2| A1E74715(P-209) 5 X853k

HZ27159] 762 7159] 79} Aot T ES oA 7| HT} oFRo] Foli= TAR staA| A2} ZHEJ a7
Z210] 7153 o] AAsHAl= gom, AT 480 QlojA HE7]59] CBR a2 -5 2ot} §Hef Aol 4
AlH o2 7Fsshd 7|50 &2 AF7 R B ERF B X750 2 ARRS 4= Lo, AAJEAS] & 2= HES]2
Q@ FE2= oM QAL ARF 0 & 44E 70| FHo] FEF Sfof it wihA] 2 A0 HET|F Ame P-1545
14.9.6].%1:]-

FAE 242 Zw3t tiddnlols<] 28-S s stolof obH TR v TS YAleh /o s W
T7FFUEA] S sfojop jitt. o] FAE A fltt 22 E S| AA =S 7‘%@?’5}71 915l FAA,
ICAO, UFC 2 PCA9A] TA51= 7|58 ZAFel.0H, A D74 w=28 AE A=) 110%S A-g5to] efgst Ao
2 BAHCE A 28Y T E 4.5 MPa2 7150 2 AA 7T = 10% 371 5.0 MPa (710 psi)= -85t

FAE XX O] H%7]590] A2 IAEe| Hof| thet w53t A2 Algsl=d] 9lom, 271359 HAF
e 2B E LA 794 incho U, ZHHe] 212 =(Kgh ol mhiebi = 2 45 7 s 22 4 inch Hrh 7742
P-1545 A+85h= 2o uigtz{sict.

FAAT73°] oJsHH, tiad7dH171 100,000 (45,400 kg) o134 745 &2 B Shie] QP A 255 2415 cm ©]
FE5 @iarolal glom, & Aol A-8-8k -] thad 7 H17} 100,000T-2E oV ol-& ZARtsto] el H sjof] A|
E P A Z(P-304) S 2 gol= A0 =2 ASlsirt. AHE e 2] 7]%2] 7¢ =7 400~800 psi (F28Y 7

Ay}

ol

i‘% o

= 1,000 psis HA] gofoF @), F2 ZAH A= 50 mm= A-8-ettt.
2 o] DAL FAA AT HS 87 FAARFIELD 22 1518 2-85t0] APgotsl om, T 27 A] A
87152 2 A 8201 587k 201E = 710 B sto] tid ] 29 S Bl ok o}-83t

i [¢)
o] A7 wEHFe AEstlrt. 2 T s 48 A E= = Table 2, Table 33+ 2t 2] ol Tt 27 48
PAZS| 513

e AYIA TE, 7125 %70 cmo| ], 3 S BET} QP A2/ 25 £ 71 cm® ATk Table 4 T2,



204 - B84 W g

Table 2. Flexible pavement section analysis application value

Separation Flexible pavement
Material Runway, Taxiway
Asphalt surface P-401/P-403 HMA
Asphalt bed P-401/P-403 HMA
Rip-rap base P-209
Sub-base P-154

Subgrade design CBR : 8%

Table 3. Rigid pavement section analysis application value

Separation Rigid pavement

Material Mooring area
Concrete slab Design moment 710 psi (5.0 MPa)
Cement stability layer Young’s modulus 500,000 psi (3,500 MPa)

Subgrade bearing capacity (K) : 180 pci (design CBR 8%)

Table 4. Pavement layer composition and thickness for each section

Separation Flexible pavement Separation Rigid pavement

Section 1 Runway, Taxiway Section 2,3 Apron
Asphalt surface 15 cm

P CON'C SLAB _ Alem
Asphalt bed 20 cm (considered safety factor)
Rip-rap base 20 cm

15 cm Cement stability layer 30 cm
Sub-base . .. .
(considered minimum thickness)
70 cm 71 cm

Table 5. Properties of the pavement layer

Separation Unit weight (yt, kKN/m?®) Young’s modulus (Em, MPa) Poisson’s ratio (V)
Asphalt surface (Earthcon) 22.76 1,378.95 0.35
Asphalt bed (Earthcon) 22.96 2,757.9 0.35
Rip-rap base (P-209) 21.88 325.29 0.35
Sub-base (P-154) 21.88 113.26 0.35
Concrete slab 25 5 0.35

Cement stability layer 25 3,447.38 0.35
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Table 6. Packing layer composition and thickness
Flexible pavement Rigid pavement
Runway, Taxiway Mooring area
Earthcon surface
15cm
CON'C SLAB
Earthcon bed 4lcm
20cm
rip-rap base (P-209)
20cm
Cement stablity layer
Sub-base (P-154) 30cm
15cm
70 cm 71 cm
S HES 1ol A7 Ao i T2 ZREEQHY 19l 840l 52 dleohal XSS Al 8ote] T o
S8 A AT B 1(A-AY) SOC AF T Falz FA10), S ash 9ixIska ol 9 2(B-B7)ok
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Fig. 3. Final section selection through simplified layers.
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Table 7. Takeoff weight by aircraft type when operating the runway (3,200 m) of Jeju 2nd Airport

Separation Type Maximum take-off weight (MTOW) Take-off weight (TOW) TOW + MTOW (%)
Airplane A380-800 F 575 ton 575 ton 100.0%

Table 8. Aircraft tire contact pressure

) Tire contact area (m®) Contact pressure (kN/m?)
Separation
MTOW TOW MTOW TOW
WV000 1.7442 1.7143 567.6867 577.6035

SOCAIEES] AV A QA2 FA) A3 HIS:3E 2,100 m*E 285130tk sl SOCA = ok 73 Akt
B3t 515 Alito] BAIGHANEEO 2 1,920 kN-S TR WA 440 kKN/m* 2] 5150 & 21-85190ch tddu] et F250] Z
8515, ot50] 2H84 B P HES Skt ol A2 T 515 295 S5l eAIsiA -3l A-8-5Hth Table
9 %),

Table 9. Load element combination and load application point for each section

Separation Section 1 Section 2 Section 3
Load element Equipment load Equipment load Control tower load Equipment load
Load value (kN/m?) 577.6035 577.6035 440 577.6035
Load point (m) 0.85175 0.85175 1,447.9~1,947.9 0.85175

SHHE SIS 24 24
A1 T Gleo] w} 2SS 285t Al RdEol gatt A4

™
1 fI,
< Table 92 YERH UL T 1, 2, 3] 2185 ] ot 2842 ] Elojo] JAHAS 11 oA i =53
*1%49_;0.85175m7mi = o] LxZol s
029 71%20& 500 m AYS SR FA slEx7o 8 Al
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Table 10. Result value for each load factor

Separation Section 1 Section 2 Section 3
. . Control tower load .
Load element Equipment load ~ Equipment load Equipment load
S.p LP E.P
Load point (m) 0.85175 0.85175 1,447.9 1,697.9 1,947.9 0.85175
Y-axis settlement (m) -0.11737 -0.07291 -0.11763 -0.18016 -0.18042 -0.16772
Y-axis total stress (kPa) 92.74802 227.12533 168.32426 445.11546 445.98095 240.70126

Y-axis strain -0.0000355 0.20289 0.020953 0.05547 0.05557 0.03008
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Fig. 4. Analysis results of vertical displacement and total stress.
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