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Behavior of deep foundationsin poorly cemented
sedimentary rocks
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The outcrops in northern and central foothill regions of Western Taiwan are young or

very young according to their geological age. They can be classified avery weak

to weak’ rocks. The sandstone that constitutes part of these soft rocks is often
poorly consolidated, weakly cemented, and prone to soften when exposed to water
unconfined. Under the field conditions these sandstone or shale may behave as a
consolidated rock. The same material however could be crushed by fingers or turn

into a pile of sandhen soaked in water. The behavior of these soil/rock like
geomaterials is not well understood.  Subjects such as the characteristics of the rock

mass, foundation bearing capacities, mechanical behavior of these types of weak rock
relevant to foundation sign demand further research. This project is the
sub-project (1) of a collaborated research ort‘Geotechnical Engineering Behavior of

Poorly Cemented Sedimentary Rocks. It extends an earliercollaborated research
project on “Mechanical Behavior of VeryVeak Sandstones and Shalgsand
“Engineering Performance of Very Weak Rocksconducted in the pastfive years.

The aim of the current research is to expand what was accomplished in the earlier
endeavors into aspects that are applicable to geotechnical egineering designs. This
sub-project intends to develop methods to determine bearing capacities and
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load-displacement relationships for deep foundation in soft rock in the next three
years. The main objectives set for the coming year include: (1) laboyatmodel

pile load tests in an artificial soft rock; (2) conduct controlled stiffness direct shear

and rotational simple shear tests on soft rock specimens; and (3) evaluate the
feasibility of the current practice in analyzing the behavior of pilesin soft rock. This
proposal describes details of the background, objectives and approach method for this
research project.

sHH AR
L0 T 7 ) 71 Ry e e BTt > T BR[O T-daigpitog] v e
WEV B W TR s T H A VRS B TR
T~ SR B T 1 #ﬁ%@[$pWhﬁ%/[u’%t@H5WW
P
@ﬁ%%mp4’ﬁﬁﬂwﬂwwgpﬂH ISP/ 4 IR e fe] 25
PRIPRLY AERTZE T TS S 7R 3 AR IR i 5% ?fr*ﬁiﬁ?"(u%i/ﬂ
FEC: f

1=& F L) - tlﬂﬁa AU I I/ﬁt»*‘ﬁ I i[ﬁa&'[
G AL L A5 5 () PRSI ED 5
L AR T R T -

= FHE T
ESEFEAﬁF’EL%"/%!f‘P
N AT e e R e e e e S IS

BRIEI T B 300mm P 600mm = 500mm ﬁ,'J;'/;:—E%E%ﬁ > [ SR =R [ - 200
VST SR 5 S s Sk R« BN SRR R S T 3 A B
“ﬁﬁ;ﬁgﬁk;@ K J7,\EF":r’ﬂ ﬁﬁﬂ; éér[igﬁjﬁr%ﬁ o
(e R Al U E SR A R IR ¥ IR 25mm < 5L
RIEE Y %% 250mm - AEID AY© IEU“ | 10mm "B 1 St SR 1 o AR ISR L1 1!
ferdt | ABAAR] P L) BHIRS [IBNET D (03 (Toad transfer ) AL il
PP BRI [P RR I S SS TRL EY » CARRY A AEE
LG o ﬁ?‘“ﬂé VPR A C«’»OOmm*f?:%*fi‘ﬂE‘ZﬁB AR o PRI=A AT LA W
AL o [E L VERLRE » fji7 ][ Benmokrane et al.(1994) Tl PP T I B O
FUBIRS » SIS RS B - 78 Mg
SRS SR a q%ﬂ'* brFen GRS B A R
e B IE'“ A PSSR RURR (7. T2 - S
I/,&F[J??Jiﬂ/ qgﬂi =R
SRR~ (fﬁﬁ"?f 153 ) B S PE RO 2R J]E"JPIE'FFF%FE"J ARy
RLESH AT > BTG AP o b s TR g B TSR
R ] '/wfl’ah’?‘/.ai/ PR 2 SR R R A

i e /A s

Eﬁ#f fil™] F’ﬁ“@ﬁh;ﬁ’fﬁ&%qﬁ b9 SRR W (R B
Burland (1995).V gF==pHs » £ 5 T‘ﬂjl@[i@ﬁﬂf | AR R s A B




S R R R 53 W - RE R i?ﬂ‘l Smith and Burland
(1976) ik @E[Eﬂg@ﬁ P%H'%léi?ﬁ I GH RS xSl et S e fo
SRS RY {5 A e 4R ( Optic Fiber Bragg Grating » FBG ) l/**BF@L?l'E'IF'i"*%"“ﬁ(@
L - 2001) > H T#F‘:i?ﬁ;p‘} Smith and Burland (1976) #1F o [P 380 T L5k
KL FBG fﬁf’ ok [ 8mm V ERENAAR [ o SRESRIF R T E AR kﬁa
ﬁﬂ?” ° [ BT K FBG Eﬁf’b‘" R PR P [ S o S S A [

ik e SR FBGT«’!%F'“‘J fib /*ﬁyp'fﬂsﬁf' [+ B~ LERS 2565 34mm
[ 4 FBG VPVCHT 4 PVC iR RIS A - e A
FI0H ] 10mm 1 & BB PR (T SV PVC yp[ﬁw 5. o FBG IV & gﬁsﬁ R,
(P 5 RGRHBRTN T BT B 9 Telfl- AaBe E Rl [l 48R % 100 B
’%@E[‘Wgﬂ‘ AFHHTAL Y FBG FORREY AL kgqagg{%e,,ﬁ@
AT VR - fr T EF5E 100 1 b (IR A 4 el PR
ﬁﬁi EPAJ/%"J‘
it * Jv"é VI [ PR Eﬁ%ﬁﬁ | 300mm x 600mm I Al 4 LT |

“‘Vﬁ%’? é?? SRS FBG B g Rl A S A AT o fil 2 IR M
@?’J eI ffﬁh—feéﬁé FBG 1T {1 e i 2 P L i
B> VST EAE T T FBG B T ~';3!a\/+ et SR EIFF Ffpl e
EDINEE R i

FUEAVE Zekteif A

LT SR R P ISP I S Tl R 4 BUERIEIRR
300mm EIUL 600mm -~ 500mm ﬁ' U oo | SR 600mm*500mm FIgRS
[* P 300mm*450mm /| g f“%,ﬂf: %E[gmgugjn [N ESSES [,gué
=l IE%@FEU‘[‘?W’f@fﬁﬁiﬁﬁ&;u &Aﬁﬂj*‘ pF R —L%ﬁﬁ
A > Bmm U A b L) gwﬁﬂﬁlﬁgﬁ&]ﬂf ﬁf{?[:ﬂeﬁﬂ[ SFF[HEJ"%JI/ [/N lrlJ
iﬁvfl@fﬁlg‘rfi A '—ﬁ?[:&?a[ I/7J lr' [ JyJEIE'?ﬁLF'JgLJFE% ﬁlé;j—%%[’{y[lqgﬁl IR o T
SRR Y E Rl (R 25mmﬁ< 300mm ffy 30mm fiUgE PR
BETRERT U 5. -
YV FUER IR MTS 5250 0.3mm/min Elijﬁgﬁ?\[Fl [ SRR 1 [ 107)
RITV= TSR POFIRY > I EOR] RRRARTRL - F PR R RS T o BRER
S TP R -

)

EEREAT N
FIMTS sl BV e A o [l 1 load-fourth FETRS £ 08B AT 3L
BB B — as b e TR AR AT RO pURIR

P YL



MRI4F 2001 "GPy RZFAF" > ALH HZ WL AF I A
A2 % o

Flwmer > 2002 " A g R
"o RLwmT 0 B R
Benmokrane, B., Mouchaorab, K.S., and Ballivy, G, 1994, “Laboratory Investigation
of Shaft Resistance of Rock-Socketed Piers Using The Constant Normal Stiffness
Direct Shear Tedt,” Canadian Geotechnical Journal, Vol.31, pp.407-419.

Burland, J.B., 1995, “Closing Remarks,” Proceedings, First International Symposium
on Pre-Failure Deformation of Geomaterials, Sapporo, Japan, Vol.2, p.703-705.
Smith, PD.K., and Burland, J.B., 1976, “Performance of a High Precision Multi-Point
Borehole Extensometer in Soft Rock,” Technical Note, Canadian Geotechnical
Journal, Vol.13, pp.172-176.

PR B RS K2 2 R Y AR RS
3 AaAg ko

s E‘Fﬂ[’%

]
300 0
f S0 2 1 EH;
e S ek
o o feamn AL
o e 4 T
° 25 o 1
T 1
o o
wn W ° gl
11|,
A T
25, o R T
=
. T
n
El

w
0]
Tﬂf

B

i )

Al AU~ R R -

b=
%



W= a MBS 7 VS -

= b BEIFUSSEE R T VRS -




= R RS

DY AR [ -

s &
T FB -
=0 FBG BB HTIHH AR R VA e«



- R IR -

oY

30 Model
rod 3 77 pile rod A
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