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ABSTRACT

This report presents the performance of a fully instrumented test wall reinforced with the
bearing reinforcements. The wall was 6 m high, 9 m long at the top, 6 m wide at the top, and 12 m
long, 21 m wide at the base. It was constructed on a hard stratumn with the side and back slopes of 1:1.
The facing panels were made of segmental concrete block which measured 1.50x1.50x0.14 m in
dimension. Based on the full-scale test results, it is found that the stress distribution is a trapezoid
shape as generally assumed for the conventional method of examination of the external stability of
MSE walls. The tilt of the bearing reinforcement earth (BRE) wall is observed by the measured
bearing stress, settlement, and lateral movement, indicating that the BRE wall behaves as a nigid body.
During construction, the lateral wall movement increases with the backfill load. The deeper the
reinforcement tevel (the higher the vertical stress), the higher the lateral movement. Consequently, the
coefficient of earth pressures decrease with depth and approach the active state at the deeper
reinforcement level. After the end of construction, the maximum lateral movement occurs at the top of
the wall. The lateral movement is however very small with the maximum (at the top) of only less than
9 mm. The ratio of lateral movement to height is low (only 0.15%). The maximum tension line
(possible failure plane) of the BRE wall is bilinear, similarly to the coherent gravity structure
hypothesis, which is used for the analysis of inextensible reinforcements. From the variation in the
stiffness factor as a function of depth and horizontal earth pressure K, the bearing reinforcement has a
stiffness factor of K/K, = 1.7, which is between that of geogrid and strip type reinforcements. The
field pullout resistance is higher than the predicted one which is derived from the laboratory result.
The higher field pullout resistance is because the field reinforcements are subjected to transverse
displacement and oblique pull due to the deformation of the backfill. Finally, the suggested method of
designing the BRE wail is presented based on the fuli-scale test results. It has been successfully used

to design several BRE walls founded on the hard stratum in different areas in Thailand.
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STEEL GRID IN WEATHERED CLAY
Dry side of optimum .
Grid size: 150 mm x 230 mm
Bar diameter: 6.5 mm -
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=]

Pullout Force (x10 kIN)

Normal pressure: 70 kPa
Normal pressure: 90 kPa

10 15 20 25 30
Pullout Displacement (mm)
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LUy General shear
r e ow g A 1 ]
Bergado et al. (1996a) WUIIMGIRIUMIULTIMALDNNIHUBIASUATUNANIAIETEN I
YOLUALIY (General shear) UAZVDLIUAETY (Punching shear) 34 lAtauena lAn1TINRMDY Modified
\ Ay o o w9 o o ° 9 e o
punching shear paTsaNMTTIIUIEMAE UM ILIEsImaLUamuilirad ey inahsenudly
= A cg :‘: o b A I=1 o~ as dy & gres
aTannbeliy 53U 223 uaasdnumzvesnnudy  FallawuRgiudel ) lruniside
Ysznaudvaeslou folau Active (ABD) uag TaruIRIpe910MINY L (Rotational failure zone)
£ o owa 2
(ABC) %) g uzyosanuAuyuszuuind Ac dszasudroanuduluunis, o ieennuiy
& I~ 3 ar 1 Mo = o @ | gt £ o a
Tutuauoy, ko, atluarudunaning uas kAsdulssanEANUANAUAIUYIL AL A) 169
a & 1 o i o e f o [ A ]
AUNTULTIRBULUIZINY AC Aalueiaudu gumsnduausilmzdimivAmgouudunas
o L& o, rd v e
{HURNIU (Cohesive-frictional soils) Fayn £ awsaviunlfouldmuguauiAvesdu s

¥
AAITUUTULNMIUADY Bergado et al. (19962) uaad lasall

l+k 1-Fk . 1
Nq:i:%—wt 5 sm(Zﬁmgﬁ)}Cos¢xexp[2ﬁtan¢]tan[%+g») (2.20)
o Bl
Ncwsin¢exp[2ﬁtan¢]tan(4+2J cot ¢ (2.21}
Whor
& =ha,

gﬂ‘ﬁ 2.23 AR INMTIVALUY Modified punching shear (Bergado et al., 1996a)
PINHENATEULTIRAYERELNTUHAN TUAUYTTARIY Bergado et al. (1996a) WU SNl

. b1 v
2z ) Fomnlasmnurilavesfuuazuuni 14 f = w2 uaz k= 1.0 Aiu dunisii (2.20)

Az (2.21) Sanamiiy

26



N = L axp[frtan¢]tan[%+§] (2.22)

T cos
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