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Secugrid®
Reinforced soil structure for a grain
terminal in the Philippines
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Problem
The Golden Bay Grain Terminal (GBGT) is a grain storage facility with 
a capacity of 150,000 megatons and a total of 8 silos. It also has two 
warehouses with a capacity of 100,000 tons each. The GBGT has been 
in operation since 2013 to enable grain delivery from cargo ships. A 
total investment of 2.5 billion Pesos (US $49 million) has been made 
by the owner, San Miguel Purefoods Co. Inc. for the development of 
GBGT.

Prior to the GBGT development, the original topography of Mabini,  
Batangas was an undulating hilly terrain. The hilly morphology was 
considered unsuitable for the foundation of the proposed terminal 
complex. Hence, there was a need to backfill the area and create a 
plateau for the proper development of the GBGT. In order to achieve 
maximum land utility of the new terminal, a steep slope was designed 
at the front part, which is facing the Batangas bay. However, a steep 
slope without any reinforcement is considered unstable under the  
given boundary conditions.

Solution
In the original design, a reinforced concrete retaining wall was pro-
posed, but later on rejected due to the enormous lateral earth pres- 
sure and the huge number of tie-back anchors required. As a more 

economical alternative solution, the consultant proposed to construct 
a geogrid reinforced soil structure (GRS) using 2 types of uniaxial laid 
and welded Secugrid® R6 geogrids. Secugrid® R6 is a geogrid made of 
stretched, monolithic polyester (PET) flat bars with welded joints. The 
main characteristic of Secugrid® is its ability to absorb high strength 
mobilisation at low strain with immediate force absorption. It adapts 
perfectly to the project conditions to provide reinforcement to the 
backfill soil. Secugrid® provides interlocking of the granular fill material 
and friction on both sides to increase the shear resistance. Manufac-
tured of PET flat bars, Secugrid® R6 has low creep tendency, which 
ensures the stability of the structure over the projected design life.

A total height of 18m is achieved for the final construction of the 
Secugrid® GRS. In total 34,200m2 of Secugrid® 200/40 R6 were in-
stalled for the lower layers and 25,650m2 of Secugrid® 80/20 R6 for 
the upper section. The Naue Wrap system was chosen as facing sys-
tem for the 85° inclined slope face. To protect the fill against erosion 
a separation geotextile Secutex® was installed inside every Secugrid® 
wrap. With the success of the proposed Secugrid® solution, the slope 
stability was economically ensured and the operation of Golden Bay 
Grain Terminal has been secured.

naue.com

18
.0

0m

HEIGHT 18M

600mm Crusher Run

Secugrid® 200/40 R6

Secugrid® 80/20 R6

A
ut

od
es

k 
C

iv
il 

3D
 2

01
8 

/ A
4 

29
7 

x 
21

0
P

lo
td

at
um

 / 
P

lo
t-D

at
e:

 9
 M

är
z 

20
20

A
ut

oC
A

D
 D

at
ei

na
m

e 
/ F

ile
-N

am
e 

C
A

D
_2

0_
15

_0
0A

_R
ev

00

Th
e 

in
fo

rm
at

io
n,

 a
ss

um
pt

io
ns

 a
nd

 r
es

ul
ts

 g
iv

en
 in

 t
hi

s 
te

ch
ni

ca
l 

do
cu

m
en

t 
co

rr
es

po
nd

 t
o 

th
e 

la
te

st
 t

ec
hn

ic
al

 k
no

w
-h

ow
 o

f 
th

e 
ed

ito
r;

th
es

e 
ca

nn
ot

 b
e 

tra
ns

fe
rr

ed
 to

 o
th

er
 g

eo
sy

nt
he

tic
s.

 A
ll 

rig
ht

s 
of

 th
is

 te
ch

ni
ca

l d
oc

um
en

t a
re

 re
se

rv
ed

. I
t i

s 
th

e 
ob

lig
at

io
n 

of
 th

e 
te

ch
ni

ca
l

ex
pe

rt 
/ 

pr
oj

ec
t 

m
an

ag
er

 t
o 

ap
pl

y 
th

e 
gi

ve
n 

in
fo

rm
at

io
n 

in
 a

 c
or

re
ct

 m
an

ne
r 

w
ith

 r
eg

ar
d 

to
 g

ro
un

d 
en

gi
ne

er
in

g 
re

la
te

d 
bo

un
da

ry
co

nd
iti

on
s 

on
 s

ite
. 

In
 a

dd
iti

on
, 

th
e 

co
m

pl
et

en
es

s 
of

 t
he

 p
ro

vi
de

d 
in

fo
rm

at
io

n 
ne

ed
s 

to
 b

e 
ch

ec
ke

d 
an

d 
ve

rif
ie

d.
 A

s 
fa

r 
as

 t
he

 g
iv

en
te

ch
ni

ca
l r

ec
om

m
en

da
tio

ns
 in

 th
is

 te
ch

ni
ca

l d
oc

um
en

t 
ar

e 
be

yo
nd

 th
e 

st
at

e-
of

-th
e-

ar
t 

(tr
ia

l c
la

us
e)

, t
he

 u
se

r 
co

m
pl

ie
s 

w
ith

 th
e 

he
re

by
de

fin
ed

 d
is

cl
ai

m
er

. 
A

lte
rn

at
iv

el
y,

 t
he

 t
ec

hn
ic

al
 d

oc
um

en
t 

ha
s 

to
 b

e 
se

nt
 b

ac
k 

to
 t

he
 e

di
to

r 
w

ith
ou

t 
fu

rth
er

 u
se

. 
C

op
yr

ig
ht

©
 b

y 
B

B
G

B
au

be
ra

tu
ng

 G
eo

ku
ns

ts
to

ffe
 G

m
bH

 &
 C

o.
 K

G
, E

sp
el

ka
m

p.

BBG Bauberatung Geokunststoffe GmbH & Co. KG
Gewerbestraße 2
32339 Espelkamp - Germany
Phone: +49 5743-93-205-60   Fax: +49 5743-93-205-66   E-Mail: contact@bbgeo.com

Drawing:

Project:

Drawing-No.:

Rev-No.: Date:

Scale:

Enclosure: ----

Golden Bay Granary Terminal

----

00

----

CAD_20_15_01A

09.03.2020

Fig. 1: Secugrid® installation for reinforced wall construction Fig. 2: Naue Wrap facing system in 85° slope angle

Fig. 3: Typical cross-section


