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SYNOPSIS : Geocell is a three dimensional cellular confinement system that forms a Reocomposite mattress with infill material to in-
crease the bearing capacity dramatically rather than geotextiles of nonwoven and woven fabric type and geogrid. In terms of design,
this geocell confinement is quite complex to sssess and is different in its theoretical evaluation and its concept from other geosy—
nthetic products. This study is aimed to help a basic understanding on Geoweb system, which is known to be the most effective and e-
asiest in handling among the geocell systeas ever developed, by introducing two methods of interpretation for the improvement of be-
aring capacity. Thus the writers are willingly to help the geotechnical engineers and the site engineers who might be encountered wi-

th the bearing capacity problems on site.
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Abg-sh5 = 53.4 kN (12,000 1b) = 5,443 tf/n?

P =
AN EAN
p=7 2] & =690 kPa (100 psi) = 7.03 kgf/ca? = 70.3 tf/n?
z = A5 (X3 Fo) L. #FEUAST  Ka = tan? (45 - ¢ /2)
Oz = qu = HE ZojA] 4238 ¢ = 22908 a2 5 nkazt = 40° B 2p
R = (E}ojolel) z| u+7d Ka = tan2(45-40/2) = 0,217
2. 2l esjuAtere) 2 3% ove = 690 kPa (100 psi) = 70.3 tf/m?
P 53.4 5.443
R=| — = _ = —_—— =0.157 n
| pm 689x3.14 70.3 x 3.14 3. 22908 spere] 2 $8 (AR Z 71 = 0,264 m)
12 14 12
1
R =0.157 m (6.2 in) cov =P [ 1- (——-——;3’2 1 = 70.3
1 + (R/z) ]
Zof cistod wWadAlg Aejsisd,
1
R 0.157 ov=P[1~(——)1-5] =24,09
Z= = = 0.47 L 1+ 0.15 ]
f I ( )2
1 1 0.264
-1 -1
qu 10.25
(1 - — )0.67 (1 - yo.67 P
14 P ' 70.3 R=| — = 0.150
pr

of7lAd, qu = A= ZojMe #& 38
R=0.15m (6.2 im
2 =0.472 m (18.6 in)
Ovb = 398 kN/sq.m (57,7 psi)
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4. A2 g 2% gy

qr = New = 24 2olM2] -8 38 (5% x)2]9) ont = Kaowe = 0.217 x 630 = 150 kNsq.m (21.7 psi)
od7lA, N = 5.0 Geotextile (High Traffic - Low Rutting) 5. 2] 2.9)0 sjere| A ey
N = 6.0 Geotextile (Low Traffic - High Rutting) onb = Kagvb = 0.217 x 398 = 86.4 kN/sq.m (12.5 psi)
N = 6.2 Polypropylene Geogrid

6. zl2808 wel Mg s oo
qr = 5.0 x 35.8 = 179 kPa (26 psi) = 18.30 tf/m2
Cavge = (Ont + Onv)/2 = (150 + 86.4)/2 = 118 kN/sq.m

R 0.157 (17.1 psi)
Z= = = 0,332
1 1 7. Al xl2 )M e Hgh ziate
-1 _— -1
qr 18.3 T = Cavsetand
| (1= — 0.7 (- )0.67
4 P Y 70.3

8. zesing B ¢ 7pa
Z = 0,332 m (13.1 in) cr=2x 7 x (WD)

2] 290 Hof o8t Zx chmie] Fpa = 2 x 59.6 x (0.2/0.175) = 136 kN/sq.m (19.7 psi)
s T - © - -

= 18.6 - 13.1 = 5.5 in 5. Asgiuel 8 g MA 2o
46 = NCu + or = = s si) = 24.08 tf/m?
0.470 - 0.332 = 0.138 n u R = 100 + 136 = 236 kN/sq.m (34.2 psi) = 24.08 n
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TABLE V4 LOAD EQUIVALENCY FACTORS”

\
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Gross Axle Load Lasd Equiveiency Grom Axts Lasd Lasd Equivalancy
Facors Facwn
Single Tandem Singla Tandem
Lo & Axles Axier kN b Axlea Axles
.45 1,000 0.00002 nn 229
19 2.000 0.00018 2584 51
13.28 3,000 1.00072 2822 75
1.8 4,000 0.00209 31.00
nrs 5,000 0.00500 3¢.00
%7 8,000 0.01043 7.4
s 7,000 0.0196 40.74
188 8.000 0.0343 )
40.0 9.000 0.0532 48.51
445 10.000 0.0677 5294
489 11.000 0.1311
o |[77000 T 088 |
57.3 13.000 0.264
22 14.000 0.360
8.7 15.000 0.478
a2 16.000 0,623
i X] 17,000 0.796
w00 18.000 *1.000
.3 19,000 1.2¢ : i i
8.0 20,000 L5 i !
834 21.000 e H !
37.3 =00 8 I
1023 2.000 258
108.8 24.000 202
1.2 25,000 XS] '
158 26.000 <09
1200 27.000 “n
124.5 28,000 J 329
129.0 29,000 614
1228 30,000 6.97
138.0 21,000 7.39
142.2 32,000 883
148.3 33,000 2.98
161.2 34,000 11.18
165.7 35.000 12.9
160.0 36,000 13.93
164.5 37.000 16.50
169.0 8.000 17.20
1735 39.000 19.08
178.0 40.000 21.08

“From AASHTO intarim Guide for Dexign of , 1972, A
and Transporravon Officials, Washingran, D.C. 1§7l Flexible Pevernent.

Narr: kN converted to 1% are within 0.1 percent of 1b shown. -
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~ €fo]of2] x]3} (CONTACT PRESSURES)

- z|4t 7t (CER, Cu )
qr = NrCu
- l%aar
Nr = 5.0,
- ¥-g A}
N = 6.0,
7442 et Ne = 6.2,
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Geotextile M.7FA] () 1,000 ESAL ~ RUT { 50 mmn)
Geotextile M.7HA] ( (1,000 ESAL ~ RUT ) 100 mm)

Polypropylene Geogrid X.7}A|
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qu = NCu (n] B.7ta))
N =30 (F% B%H
N =2.8()1,000 ESAL, RUT < 50 em)
N =3.3 (1,000 ESAL, RUT ) 100 mm)
7| A,
Cu = ]ete] Mgt e (B8 oy 3z)
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7|4, P = abEEE ()
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R=] —
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Cavge = 2] 2508 0] 2 Ssh= HF 4+ 59

= (ont + Owb)/2

Ot 2 Onbp T Z|250M Atch} spvho zfz) 2bg
sh 433 o|ch,
Oht = KaOvt, Ohb = KaOvb

1

ov=pf1-¢ ——)3s2 ]
l 1+ (R/2)2 |

Ove = p = WEIY (F eholod Haleh
Ko = 25EUAS
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1. 3% 29 A4 Ka = tan? (45 - ¢ /2)
2. x| 2908 Absierel U &9

1 2. xH¥ 3+
v=p 1= (—)32]
avEr 18 B§ 313

el X|ot x|xj=iu| CBR = 1.2

P = 53.4 kN (12000 1b.) = 5.44 tf

P etolo] x|, q = 690 kPa (100 psi)
R = — = 7.03 kgf/cm?
4 M 3. AAF" 7iZ+5e] 22% - 10,000 ESAL
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5, 2] ooy wof 2gehs W £U Y wgejxe| LU T I TRV T
. ) Moz Sy
= + /2 s
Cavee = (Ont + Ohb) It%) Qi) blaas 1)
0.4 [N C 6.z4 "I1 ““‘I l"“* JH"I LE ‘I"LH
6. A%} 212.91% Hatole] N Aery
0.4-0.8 1.7 - 3.5 2-4 ster (Evbel ey slutad Rl Gol D
T = Caveetand 0.8-1.6 3.5- 6.9 4-8 B CEAY A A S Rl ch
1,6 - 3.2 6.9 - 13,9 8- 15 RO P A ETIER BETP] |°|7lll A
7. A2hnot AL 34 2 (2121 bl s aen
3.2-6.4 V9~ 22,7 15 - 30 Y R tla) & H e giel el
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ar ) 6.4 ) 217 ;W Al B ol

8. 2129h8 dAE HY & 4A 29
qq = NCu + oOr

o) S AAY RV 2|2 8)

qu = Ncu
R
Z=
l of 7| A N = 3.0 (TERZAGHI)
1
-1 N = 2.8 (High Traffic - Low Rutting - USFS)
G
a- q_ yo.67 N = 3.3 (Low Traffic ~ High Rutting ~ USFS)
14 P
B = ¥olM
Cu = 35.8 kPa (5.2 psi) = 3.66 tf/m?
A S22 MAe] of qu = 2.8 x 35.8 = 100 kPa (14.6 psi) = 10.25 t{/m2
25 Boussinesq F2jof i8] A5 ZofAe| 9 S8l WAyl
2%y 305 Y T4 w|EA MY =R dA stef PR 1 we 1
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GEWEB -§ AN 7352} Abg shz| & 73Sof et et z)z)
g wlaske AlE Arsigich.
#| Canada2] %] Ah2 %3 (Royal Military College)ofAj2|
U2 A& Bslod Koerner 4ale] o] B yucis ofzish whyo
2 mel x|rolMe] x)x]® w|zof BEr ofukalg Aosjsie
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YA A2y Mol itk
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=Y T Fa dAo] ittt T ot 1z sare] ofE
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TAE el i T AR FaPY 2 Fab
A 22 A ado] e 398} Qe 2392 Akl Eae)
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1. A7 a-@s}5 P = 1500Ib (6.7 KN)
Elojo] 2™ P = 35 psi = 5040 psf (240 KPa)
2. ®%2) - L"T‘u"’é'zh Paurt = 42°
CH 5%, rsurf = 140Ib/cu. ft (22.0 KN/M3)
3. zleduAlgz - gfojalz, ¢p = 38°
<Y %, r1 = 135Ib/cu.ft (21.2 KN/M3)
4, 8.2 2132 - WO, geuws = 38°
cre] %8,  7sub = 135Ib/cu. ft (21.2 KN/M3)
5.z - Yoz, deung = 0
d2k®, Cu = 1500 psf (72 KPa)
o] Zer, Tsubg/: 120Ib/cu. ft (18.9 KN/M3)
Tl o
1. 2% F2 (212904 3)), teurr = 2 In.
2. 212808 £, tc =4 in,
3. 2 FA, teus = 0 in.
A
L FE 4% w7 P 9000
R= _—_ =
P 1007

R =23.7 in. (0.31 ft)

7, B=2R=2x3.7=74in (0.62 ft)
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2. 27ska] o2 dAbzNe] =) 2]

“E t°¥7li

=qu = 0.37BNr + 1.20Nc + 7DNq (Terzaghi)

oi7|4 B = 7|2 27

Meyerhoff z]z]2 A4 : Nq = emrteng tan2 (45 + ¢/2)
(Nq ~ 1) tan (1.4 ¢)
(Nq - 1)/tang, Nc ) 75 2

745 Nc =175

=z
5
oo

e
7|2 %ol =0

[}
D
7 = &e 29l 3%

nuon

3. 7b%t Aleqiy 3o Bk HMapee) g,

35 UK AY U3of osl, UakA 2y Wi vparzre 2o,
H 27| YA Co| of 3,000 psf (150 KPa) W= Fof SLereich.
ERA 27] k2 ABe) 2)2gu o) Pus) Hatag A
$7] slstod, 2 ZONE W= spz) Faie] w|gg UM},

to =4 ino]l2®, Cs = (4/8) x 3000 = 1500 psf

4. X2A=0l TRE YA KX AN

e

2t

nAYer Beop 2ol Lr

Ly = Br =74x3.14 =233 (1.95n)

. KUy Algle) o Hol, Laewet

bt 2 B, 0, = = (radlang)
0, = 2arcsingt,,/B) = 2arcsln (2/7.4) = 0.55 radians
Be74m

2ol 2ol 1, =0,,B=055x74~ 41 (0341

1 AU 812 ol Wol, 1pg

A 29Us Alcte] &of 20
T = by Fla =244 =6in
Yol 24 <B, Ly =0

X294y ofayel 3ol 2 Yo
Oy = 281CC0S(2,4/B) ~ 2 iccos (6/7.4) = 1.25 radlans
Lot = 0B = 1.26x 7.4 = 9.26in. (0.77 1)

AUg B8l 22 Ho)

AR MRl B2l Ho)

Zostg = lawt Pl b Ly =204 1 0:=¢in

niop, n Zyg < U, Ly = 0

A4t AfT! of2ye) 2o Yo

Doy = 2A1CCO8(7 40/P) = 2 invc08 (6/7.4) = 1.25 radiang

AlLR91 olPle] ®2) Z200)

Lury = O0ugB =~ 125X 7.4 = 025 . (0.77 1)



of, kY el 2] 2ol
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