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Title : EFFECT OF PVD ON ADJACENT PILE CONSTRUCTED IN
THE SUVARNABHUMI AIRPORT
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MR.WASAWAT CHIMCHAWEE
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ABSTRACT

The ground improvement by Prefabricated Vertical Drain (PVD) tends to be used
in the road construction and large automotive way which bare heavy load such as the
runway construction or highway. This research reported the effect of ground improvement
by PVD on adjacent piles in building inside Airport Maintenance Facility section and the
road around the building in the Suvarmabhumi Airport. The considered effects were
1.Negative Skin Friction 2.Force, which make the lateral movement of pile due the ground
movement. Designed chart were developed for estimate the Negative Skin Friction
occurred from settlement and lateral load due to ground movement. It was found that the
Negative Skin Friction (from designed chart) occurred on single pile, 0.4 m. diameter, in
the PVD zone was 3.58% o f safe working load for Administration and Main Store and
3.22% of safe working load for Material Shed Workshop. From the study of ground
improvement found the safe working value of landslide was 2.73 and lateral movement
value of pile before constructed was 6.584 cm. While the actual moving value was not
excess 10 cm. Since there were single pile and pile group, 2 piles and 4 piles, in the PVD
zone. The single pile was selected to calculate the Negative Skin Friction value and the
lateral pile movement because the single pile is more conservative in term of capability
than pile group.
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2.5.3.3. Observation Well
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2.5.3.4. Pneumatric Piezometer
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2.5.3.5. Inclinometer
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2.6. [@DYINNANNAIAVDIAH (Slope Stability)
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2.6.2. MSHUADITNINANINAIAVDIAH
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2.7. Negative skin friction
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Ktand = 0.2 #1351 soft to medium stiff marine clay
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e #9150V Drained Condition
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=7¢H;
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24



¢ = Drained Friction Angle of Soft Soil
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2.8. MIHIMNIIATOUAIMIN UV AT UTNIAYD
e IEmuUUgIUTINGANEY (Beam on elastic foundation , BEF)
a ¢ & Al Yo o Y 9 a &
Tumsmsedianiun ldsuusanszidudn ereinsaduauougiusinta
Mg U (Beam on foundation , BEF) Tag Winkler (1867) Nauyaguilgnisivosaunaoim
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Beam) 793171 2.25.
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1 2.25. wgAnssuve Ay auyAs YD Winkler (1867)

Ed
s

9
Ma#l Winkler (1867) tarueanuduius il

:

£ — Conatant= K, (2.20.)
y

Tawh p = soil Pressure

y = szog Inafveuauiy
Ky, = Coefficient of subgrade reaction
tag Elastic curve equation of straight beam dm5umuiangunoe
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Wesamaumsi 220, fuaumsh 2.21. Aegldaumsfugudmivdamnuuugusindangu
129 /Ao

d4
E[dTi) =K, xy (2.22)

9INaWNI59 2.3. Chang (1937) 1dauy@dim K, isnsiinasaniuinuazmiaoueonin 1afe

y =e”(Acos frx+ Bsin fx)+ e (Ccos fx+ Dsin fix)  (2.23))
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= o
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D = yuaduniugdnarvoudui
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a = Empirical Adhesion Factor
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L,=(£J£+q—‘.’—2—? (m)
L )2 vy Y

P = Perimeter voa i (m)

1
(' Frpveranete:

| I i
( i
i et
i
i

SHRE S

317 4.10. Negative naz Positive skin friction laauau

v ¥
= —

9
Taoadau)sanen I ldeail 91ndoyadu (Boring Log) szAanduaumiluiseu
Bagouun fiszes 0 - 15 0. A1 ¢ = 0° (Hiesnndiudumiion) a1 C, 1daudoyadu
i ' . . e 2w =
lumsadnahlszinan Negative Skin Friction nwunmzfade lan/deu

wlassdaulsareg e liannsadszanaa ldluanmauiareg i

d‘ o 9 v o A s (Y Y
4.5. MIHIMIAADUAINTHUIIUDUT UVNNNADTINUIIAHATHUG

' & o Yy o ] aaq A
1uﬂ'lﬁ‘ﬁ'lﬂ1ﬂ1ﬂﬂﬁﬂuﬂ’Jﬂ'Iu‘U'I\‘I”UENLﬁ']HJFJJLSWgcl‘lf‘lfli]kl{]?ﬁﬂ"luﬂug'mi'lﬂﬂﬂ

1 Y o = Y] dy A o 1 & 1 a A e
ﬁqu‘lﬂal‘]fcl.un']iﬂ']ujﬂliﬂﬂuﬂlilﬂq-lllﬂqu Gluﬂimﬂlﬁqﬂﬁﬁﬂ’Iﬂﬂﬂlu"ﬂ"}\jﬂﬂﬁquﬂﬂQﬂuﬂiﬂlﬁqcﬂﬂJq

Q“

"9 &4

9
o a ' 1 " 1 ¥ (Y < o
nagihideeglugramitons s ams Insweuanivezianlesdaiouiuyuiady daiu

52



a g v ' oA VoY - ] P _— Y & g
Wﬂﬂﬂiiﬂ‘UﬂQﬁJﬂdﬁﬂﬂﬂgﬁluﬁﬂaﬂﬂﬂﬁquﬂﬁ]ﬂ ﬂﬁﬁ’liﬂ‘iﬂglaﬂﬂﬁ]ya super pOSlthl’l u],ﬂ HFINISHIUTITD
a 7 o 1 o Y
LLUﬂﬂﬂNﬁﬁJ1ﬂLl'i\Hlﬁ3:'INlﬂuﬁﬂﬂ5¥ﬂ1ﬂﬂlﬂ1!ﬂJﬂlqﬂﬂﬂ
Y=Y4t)Vsp
1w o 4 el o 1 a
Tﬂﬂ Y Vg Lﬂuigﬂziﬂﬂﬂﬂ"wﬂQL'@T‘lLSUﬂJLﬁE\3%1ﬂ!15~3l1ﬁ$‘hﬂ,uuﬂﬁﬂﬁgﬂ']ﬂﬂlﬁ’ll‘llll

MuAIAY 1az91n Non-dimension analysis w1

3 2
itd A, + it B, (4.7.)
Bl | &4

ptp ptp

Deflection y=y, +y, =

(s1vazoeng luuni 2)

33



UNN 5

a a d
NAaN13IIVYUATNIFIUANIITH

5.1. nani
dy oo 1 d 9 = o w
Tuunilvzidlunamsitenamansynuaemududfssifannmsliuljegm
a oy ' 4 & & A A A& o q¥a
MNAUAY PVD Hansenuaaiduiunidosfo L.uansenuilesnnmsmaouavesauilvmneg
o S ¥ g ° ] o o ) 4 o <
useguavuaIudzihnansgnuinedu ltinmsdannamainsmaoudlvoud iy uaz 2
A as a o Y a ' . " T 1 <
HansznuiiasnInmsngadavesauzilunaiilfinan1 Negative skin Friction dotauiin uaz
CIA . . P ~ = a 1 3 =] 4 4
2211171 Negative Skin Friction #1 1@ lli/Seuiisuiusi Safe working load v ud ooy

k4 W . . T i v =]
lansudennudifyves Negative Skin Friction il@etd i

5.2. HAIDIDINNIINADUFIVDIAY

o d 1
HFINT YU INAMNR UL U UL RIAY

a e
LLﬂzﬂ‘!’]Ngﬂ‘ﬂ’aQ surcharge YIANNUY

150 T ’
. -
> — H=
L R H=2.0 4. |
N\ oo B f,\7></) ‘ =
g J . T ‘ ~—=H=25u. ||
=5
3 i | [ —&— H=2.8 1
50 - ‘ ‘ ’[7
! . —X— H=3.0
| e A e e
0 |
1.2 1T 2.2

‘Gamma(nu./ng.u.)

H )

71U 51059052 RUDIINANUH LU UYDIAULAZ AN FIVDIAUAUNAIIAY

54



P g 0 =1 o W o Y T = { cu cr‘
vnnRad e T e nuduiusveausanseiuilosnina e inlasu TUaad
Py = a 1 ~ o d? ﬂ g P 1 1 : w =
nANugaReInuALsINnsEiznvuiiuuEduasuleA MBI IMINmaY
& A ' 3 ™ a A @ b ~ o & [ A
nndunaziamnihminmdsfertuaussiinsgdegmniudunduasuiionnugaves
3 [ ' Fd ¥ [ '
Ausumaniu uinueanuusifinszizniuaunininfinaiuegiues
NsAHUBIYHT gnsINFUNANGI 2.8 WATANUFIVORAUANITI) A1 Y, 8, =
1.5 AU /A5.00. 92 1@ u391)5ganss 90 nu.
o 1 o 9 o A - [~} ada '8
wamsane lannns i ldunamsndouiveuanin Tasdsunsiznuuau
g’luimﬁﬂﬁfju (Beam on elastic foundation, BEF) ﬁﬂ“ﬂfju fﬂz"lé‘fﬂ'1ﬂ1smﬁauﬁ'sﬁﬁw,m‘iwhm

£ ]
Tuguauaagns.2.

T e

nsmsmasufhve ua uTNNATUEUgUENaI

0.4 3. 1UAMTY soft clay(0 B9 10 341.)

deflection (ecm)

5 04171531738 TH A 18 e A\ A (5515 18 757 < )8

-t

|
J
N

(T ISR e =
- VA 8
E 4 —_—
Q. T J o W
3 — 1

D

-~

L

DO OUON NGO ONTENWRN =D

E 5 |
oo | @

—— N17ARDUAD

51l#i5.2. mandeuddudraveamdiy spun 111 0.4 v, Fadluvnaildzalulasams fnnw

3
anseava1eg lusuan

o



; . P MT’
1ngazgasMIn Deflection y =y, +y, =| —— |4, +| =—|B,
E,I, E,I

£
s o

R & A ' Yy e o 1 o I
l.i'm‘i"lijulﬂ’)’]ﬂ’lﬂ'lﬁlﬂﬁﬁu ’ZI‘U“I-J'BQ ']JLI,'Nﬂ”I‘l—!‘UNLLﬂSﬁTMEJHﬂWﬂﬁ%‘I’I'I AmMElvauanuuLazivan
tagf1 Modulus UpIAU

9 A o a Ao = J o kY
‘ﬂ'lﬂgllﬁ'l%z"lﬂﬂ1ﬂ1ilﬂﬂﬂuﬂ’]ﬂlﬂﬂﬂuﬂﬁ?lﬁ"lﬁlﬂﬂﬂuﬂ'ITﬂ'fo'iNj"lu‘i"lﬂllﬁz

A & a A A w A 1 a
DU ﬂi?ﬂﬂﬂ‘l 6.6 U, “]Nﬂ’l1uﬁu'IﬂJi]'isiiJﬂ'lﬂ"l'ilﬂﬁEluﬂ’)iJ’]ﬂﬂf!ﬂnlll!,ﬂ‘l.‘l 10 9.

5.3. mtia Negative Skin Friction aﬁmmﬂmﬁﬂgﬂﬁa

ns1nn1suUszunau Negative Skin Friction
aaannsUulsenainwdueaa PVD
14 A T —
12 W, I € »
: | g M
_ 10 . oW —
2 LTIk 74
g i // L
S g i
Y LY // X
o /
- e
é 6 /‘{// X
o D LI
i A
= 4 I// b,
/ & Pl | oo [EEN|
VTR =
/é A i | —— Cu=20 Kpa (2.04 t/m2)
R/ Jaammam | —a—Cu=17.5 Kpa (1.78 tim2)
/ SCS 'S N
% = et e —— Cu=15 Kpa (1.53 tm2)
0 : ‘ : ‘ '
settlement (m ) —— Cu=10 Kpa (1.02 tm2)

I31U7 5.3. namsilszanain Negative Skin Friction 91nf1n15niadivesauiinannmslsy

UganunImauaIe PVD

56



{ 1 o [~ @ 1% a1 & . » - @ U o H {
vinns e aui Idiiuanuduiutal Negative Skin Friction nuainsngadinuaeu’ll
s dy
atl

' . . . . = dy ! 3 1 J <
f1 Negative Skin Friction 9z 1A 1110 7Ua 000 udUAIUgUINa v ud iy
EY [l
HAZAININIAMI LaZTUBINUANINAUNAANITNIARD
< 4 ' a . . W 1 .
NIolEA I NNAIAI192 1N A Negative Skin Friction 1u91a15a9 21 Airport
Maintenance Facility Tuauudugassagil 1519z1)5zama1 Negative Skin Friction 9100514
1 k4 "
Tasldrnisngadifinatunislueinisaau Airport Maintenance Facility (Joyaluunii 4)
wazlda1 C, vinsreaudoyadn @oyaluuni 4) ldanisngaduniny 95 4w, a1 C,=1.25
1 { a < P 1o .
t/m” nazermsaeiinanansenulfanduduiugudnataninu 0.4 . 91nn519 1ANegative

Skin Friction f431/

ns e NGF itleiannns

P — S
>» o

'\

S
- N

Negative Skin Friction (ton)
o o
(2] [02]

[« -
N

Y

20 40 60 80 100

settlement (cm)

o

] g ]
- ' i . &l a @ o 1 . 4
71U# 5.4.A1Negative Skin Friction Mnadurua A lueinisaiu Airport Maintenance

Facility Tuanuiiugassugi

1511@71 Negative Skin Friction = 1.54 ton 1n1313Af7 95 a1 11171 Negative

Skin Friction TiifSeuifisufiuai Safe working load iusianisna

57



HWav1NNegative Skin
— Safe working load o =50 0
(ton) [Friction (Aatllu %

U049 Safe load)
Ministration 45 3.57%
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