APPENDIX - I

SPECIFICATIONS OF NEW PATENTED
DIAPHRAGM WALL CONSTRUCTION,



APPENDIX - I,
acificat f New Pat Diaphragm W

The invention ig sn improved geotechnical process mmd a
congtruction technique for coxﬁposite structursl diaphragm wallgs,
It 1s a patented process under number 221/Bom and 1s \describea

ag below,

A, Steps common to both old and new practice 3

(1) Guide Wall Construction.,

The main purpoge of the gulde wall 1g to guide the trenching tool
to help ensure the formafion of a wniform and vertically allgned
trench, The other purpogse 1g to gerve as a gulde channel mnd

regervolr for the bentonite glurry during excavatione
(11) Slurry mixing operastion

The bentanite slurry ig prepared by stendard mixing process to the
degired congistency limits depending on ground conditions. The
slurry 1s used for maintaining the trench sides while excavating
to depth,

(i1i) Slurry trench operation,

" The trench operation is performed by a suitsble mechanical
excavators employing the bentonite slurry as in oil well cong=
tructions to maintain trench sldes,.
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(iv) Tremie concreting,

The placing of concrete is performed by mems of tremies, It 1g =&

standard practice followed in ﬁeép doncreting.

B. Stepg of New Process .k

(i) Guide wall construction.
Same aslin old procesg desgscribed gbove,
(ii) Guide Posgt Erection,

Holes of degigned dlameter spaced in accordsnce with pael size are
bordd employing slurry drilling technique., R.S.J .beamg are erecﬁed
in the glurry and holes are then book-filled with wsak concreté mix,
The pfiméry object of these posts ié to serve sgs guldes for the
broper alignment of tensagritj strucfural boxe. 'Besides, it provides

leakproof Jjointing system hetween adjacent panels.
(iii) Slurry mixing operatio.

Same as in old procesg described sbove.

(iv) Slurry cum lining trench operation.

The trench operation 1s performed by a suitable mechanical excava-
tion employing the bentonite slurry as in oil well construction %o
maintain the trench sides. A further step is incorporated in which
simuitaneously a stebilized lining is created on the concept‘

described previously. The process of creating sand stabilized
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lining involves operation of gunAand nozzle fitfed with non-return
solenoid valve, Air motor ig installed in the box of gun which 1is
run by compressed alr. The speed of the alr motor is controlled

by the valve, The motor can be run at various speeds according to
the adjustmentg of thelValve, Ordinarily a‘prasgurg between 50 to
60 ps;’ié éssen£1a1 in the gun\chamber for adequate‘blqw out jéﬁ,
However, the requirement of the pressure increages with the dabfh
Cof operation below the gun, the length of hoge pipe and the
characteristics of the nozzle. The nozzle 1s gsuch that dry sand
particleg get ejected centrifugally to disturb the bentonite slurry
and to check the entry of bentonite glurry into the chute a non
return solenocid valve is incorporated, 4s a result of the Procesg,
there occures an imbalance in the mechanical snd electrical forces
producing a gtabilized lining on the trench sides. Thlg step provides
additional stabilizing force to maintain trench sides even in loose
cohesionless sollsg, very soft clays, loosely bonded gravels and
fragmented boulders in grounds, This step is ebsolutely essential
for the a’bove‘ ground sltuations since the trench need not be stable
only under bentonite slurry as_eétablished on theoretlcal

congiderations and expérimentsal observat}onsy
(v) Fobrication of instrumented 'tensogrity structural box'.

The structural box ig developed and fabricated on the cancept
degcribed previougly, Based an the tengogrity ccncept a mmique
configuration ig accomplished which can regist the high compressive

stresges from the sideg, The structural frame consists of a system
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of tetrahedrqns formed from gteel bars. The tetrahedran made of
hlgh tenslle wires redisting from the hub member joining the .
columnar structure and is designed to produce tensional stresseg
in the entire frame when subjected to tensiqning through standard
nut system. The structural frame thus fabricated is eladded by
high sectional modulus corrugaﬁed sheeting of wave form to transfer
the loads, M Ingtrumentation syqtem conslsting of strain w1re
gauges 1is built*in the pipe and hub at suitable lnnervals. This

" provides continuous performénce dbservationsvduring and afte:

congtructim,
(vi) Piugging Operation,

A concrete plug is to be formed by tremie concreting at the

base of the trench. The function of the concrete.plug is to provide
a proper foundation to the structural hox element: It also helps

in forming a level surface vhich is otherwise irregular as a result

of improper breakage during exeavatibn.
(vii) Positioning of Structural Box

The prefebricated structural box of suitsble dimensions is lowered
with stendard mechanical system through the élots in the guide posts
previously erected, - Simultaneously with the lowering process the
benmtonite slurry is pumped out through side pipes =nd refined for
repeat use, IThe rate of box lowering and slurry pumping is kept
adjusted in such a maﬁner that the’cutting edge as well as the

bottom spikes remained in slurry all the times
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Avili) Grounding of gtructural Box.

The soructural box in vhich the cutting edge and spikas are built
in at the bottom of the frame anchors itself in the green cancrete
under its own weight, A,light hammering can be resorted to for

proper rrounding and anchorage in the bottom concrete without any

adverge effects.
(ixQ Tremie Concreting.

The basic faciiity occured due to thé structural box is the tremie
concrgting in dry ensbling to produce a guality concrete, Further,
since the structursl frame is under tongion before concreting hence
vhen concreted, it results into a preséressed concrete member, 4s a
result of which an economical snd high quality composite‘capcrgte,
diaphragm‘wall canstrucﬁion is échieve@. -

MAIN ADVANTAGES :

Most of the principal drawbacks im the present practice of cong=
tructing concrete diaphragm is eliminated,

Following are the mailn advantages of the inventions

(L It enables the congtruction of diaphragm walls in mogt grouﬁﬁ
situations particularly in loogse cohesionleszs solls as also in very

seft cohesive goll s,

(11) It provides the possibllity of adopting the constructlon to

the expected stress and strain conditions during construction,
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(ii1) It ensures the degired shape of the wall perfect slignment

and better quality concrete,

(iv). It permits good utilization of the permissible stregses

in stesel =snd concrete, making overdesigning not essential,

(v} It facilitates the performence observations during md after

congtruction because of built in ingtrumentation system.
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DESCRIPTION OF THE DRAWINGS.

Figure 1 illustrates the sequence of operation for forming a
concrete dlaphragm wall,

Figure‘l.é illustrates the operation for erecting guide posté;"
Figure:1 B illustrates the slurry cum lining level. operatio.
Flgure 1 C illustrates the positioning of structural box,

Figure 1 D i;lustrates the §$§§Z§§§§ operation,

Figure 2 illustrates schemetically the geotechnicsl procegs for
creating a gand lining incorporated with slurry trench operation,
Figure 2 A illustrates the various arrangements for the geotechnical
process.

Figure 2 B illustrates a general profile of nozzle with non retum
golenold value,

Figure 3 shows the canfiguration of the structural box,

Figure 3 A shows the plan of the structural box at section A A.,
Figure 3 B ghows the front elevation of the structural bhox.

Figure 3 C ghows the plan of the structural box at section B B,
Figure 4 ghows the cenfiguration of the structural box over the
entire panel length,

Figure 4 A shows the plan of the structural box.

Figure 4 B showé the elevation of the structural box,

Figure 5 illustrates fuither detalls of the structural systen,
Figure 5 A -illustrates elevation joining arrangement of high tensile
wires with the hub member,

Figure 5 B illustrates the joint gystem in plan at section A A,

e i e T B Sttt S e e S ot 3w m < & o o e e % o % e B b p e TN e Y s e e 3 e R ey e



2) :
Figure 5 C illustrates the elemental tetra wunit,
Figure 5 D illustratesg the nut tensioning sygtem,
Figure 6 illustrates schematically the instrumentation systen,

Figure 6 A illustrates the strain gauge arrangement,

Figure 6 B illustrates the meagurement arrangement,

With,referénce to the Figure i, CEA, 1B, 1C, 1D) the sequence ig
described as belows “ , |

(1) The guide trench (1) is*prepa:;’eé’c to the reéuiréd dimensioné to
gserve  ag a guide channel for trenching tool and reservoir for

benf anite slurry,

(11) Holes (2) of designed dlameter spaced in accordance with p=nel
size are‘bored employing slurry drilling technique; R.S.J, beams
(3) are erscted in the glurry and holes are then backfilled with

weak concrete,

(1i1) The guide trench is filled with bentonite slurry pumped &
through a conduit (4) from the pumping station where it is prepared.

{iv) The trench operation is performed by excavatorl(s) (the type of
equipment shown in the figure ig only illustrative) incorporated with'
chute (6) with a nozzle (7) fitted with non-returnable Valvé opera=- ‘
-ting by a golenold,

{(v) The prefabricated structural box (8) of suitable dimensioﬁs is
lowered with standard mechanical system through the sio‘ts In the {
R.S5.J 3. (3) ,simultaneously‘ with the process, the slurry is pumped out
thrlough pipes (9) and refined for repeat uses The rate of box(é)
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lowering and slurry pumping is kept adjusted in such 2 manner that
the cutting edge (10) as well as the bottom gpikes (11) remained
in the slurry all the time, -

(vi) After the positioning of the box (8) the tremie pipes (12)

are lowered for -ccncfeting to form a composite concrete sectionfl3).

With reference to figure 2 (24,2B) the slurry cum lining trench

procegs is described as beldw.

The trench operation is performed by a sultable mechanical excavabor
(5) employing the hentonite slurry technique, incorporating simul-
taneously a stsbilized gand lining involving operation of gun (d4)
and nozzle fitted with non return solenoid operated valve (7)., Dry
sand is forced with the help of air motor (15) running at various
speeds and producing desirazble pressures remghly of magnitude 50 psi =md
and 60 pgi in blow out a jet of gand (16), Due to the charaoteristics
of the nozzle and the valve (7) dry sand particles are ejected
centrifugally into the bentonite slurry. Therefore the benténite
slurry is distmrbed and instantaneously a sol sbate is crétted because:
of relatively wesker electric bonds, during which the non charged
dry sand particles such free water liberated due to breakage of
dipole water and .land on the barrier whence the xﬁechanieal force

gets destroyed snd due to predominant electrical forces a state of
much higher strength is achieved because of ent’rapped sand |

particles creating a stsbilized linging (17) on the trench gides.

With reference to figure 3 (34, 38, X) the mechanism of the
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tengegrity structural box is described as belowi~ .-

4 configuration as depicted in figure 3 is accomplished from the
principles that in tension the gtrength is relatively unlimited 'since
the loads gets distributed throughout all dimensions permitting the
loads to be\applied at aﬁy poinﬁ, The structural frame (18) consists df
a system of tetrshedrons formed from steel bars, The higﬁ tensile
wires (19) radiating fromthe hub member £20) joining the columnar
frame (18) is designed to produce tensional stresses in the entire
frame when subjected to tensioning through standard nut system(21).
(The nut system shown is only illustrative) when the high tension
wires (19) are tensioned by means of nut system (21) the,tension'is
induced in the tetrahedral frame (18) and hub member (20) while the
compression in the connecting wires (23); The connecting wirés are
ordipary steel wires of the same length as tgnsion wires Joined to the
rod (24) of the same length és hub (20) but without flange (25). The
gtructural frame (18) is cladded by high sectional modulus corrugated
sheéting in wave form.to transmit the external loads to the frame,

When the compressive forcesg from the si@es act on the box it 1s
resisted by the pretensioned frame (18) and hub member (20). When the
concreting ig performed tensional gtresses in the steel bars induce the
compregsive stresses in the concrete pro@ucing a compogite prestregsed

concrete gection(1d) .

Figure 4 (4A,4B) the configuration of the entic panel length is shown
in plan and gsectional elevation to project the full arrangements of

the steel bars and high tensile wires, This amplifiesg the descriptiom
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of the operation and mechanism pregented earlier,

' Figure 5(5A, 5B, 5C,; 5D) explains the 3oin1ng,sygt§&‘£he‘wéfking |
of tetrahedran unit, and tensioning gysten, . The joi‘n:iig‘g“ ‘system
congsigts of a hub {20) ’wi’ch a flénge' (25) having oblong holeg (26)
in which the high tensile wires (19) of enlarggii heads are hooked,
The tetrahedron unit iepreseﬁté é nanredundant’, “a basic disééntivn
pﬁo;zs compression and continuous tension structure. It:éconsisted
of T~Flange (27) jolned by connecting barg (28) to form a cube in

which Tun the radisl bars (29) from the G G of the cube, The
tensioning system (21) as illustrated is the standard nut system It
consists of a flanged nut (30) and .is gtightened on the threads of

the high tension wires (19) through T member (28).

Figure 6 (64, 6B) illustrates the mode of instrumentation schematically,
!

The instrumentation is to be provided in the pipe (31) and hub (20)
at suitable intervals. It consigts of gtandard strainéahges
arrangements (32) to b‘e,led 'tp strain in'diéatbr (33) through channel

switch and bal ance box unite,
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