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Deep Ground Improvement by CMC and PVD
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Deep Ground Improvement by CMC and PVD

Scope.

» Landfill of 3m thick (113,000m2), distributed load 50 kPa

» Foundation of 11 tanks, diameter 43m, applying 202 kPa on the ground
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Norm alized Soil Behaviour Type SBT,
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Sensitive, fine grained
Organic soils - clay
Clays - silty clay to clay = &

Sitt mixtures - clayey silt to =ity clay T
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Very stiff fine grained

Gravelly =and to dense sand
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Deep Ground Improvement by CMC and PVD

Scope of work / geotechnical challenges / ground improvement solution:

« Landfill of 3m thick (113,000m2), distributed load 50 kPa
v' Settlements (medium and long term)

» Prefabricated Vertical Drains and Preload

* Foundation of 11 tanks, diameter 43m, applying 202 kPa on the ground
v’ Total and differential settlements
v’ Bearing capacity

» Controlled Modulus Columns (CMC)

www.menard.com.mx / www.menard-group.com
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Deep Ground Improvement by CMC and PVD

Design basis:

- Controlled Modulus Columns (CMC)
- Diameter 400 mm
- Distance 2.0t0 2.5 m > Below the tanks
- Depth from 35t0 38 m

- Prefabricated Vertical Drains (PVD)
- Prefabricated Material
- Distance about 2.0 m
- Depth from 33t0 35 m

www.menard.com.mx / www.menard-group.com % @ MenARD




Deep Ground Improvement by CMC and PVD

Design basis:

- Controlled Modulus Columns (CMC)
- Diameter 400 mm
- Distance 2.0t0 2.5 m
- Depth from 35t0 38 m

- Prefabricated Vertical Drains (PVD)
- Prefabricated Material
- Distance about 2.0 m
- Depth from 33t0 35 m
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Deep Ground Improvement by CMC and PVD

Phase 3:
Load transfer platform
Phase 0. Stress . Phase 2: CMC . . .
nitialization at level 0.5 Phase 1: Working nstallation (LTP) installation (EL. Phase 4: Hydrotest Phase 5: Operation
f e - . - -
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Deep Ground Improvement by CMC and PVD

Soil parameters Value Unit |d t
consoligation
Vertical consolidation coefficient Cv 1.3E-07 n¥/s
Radial consolidation coefficient Cr 3.9E-07 /s Se 1.00 -
Drained sides (1ou 2) 2 ~ 0.90
Drained thickness h m g 0.80
® 0.70 —Jf aan consolidation
Vertical Drains parameters Value  Unit 2 0.60 J ool without VD
Mesh L 20 m o 0.50 N — -
_ 2 0.40 —e—consolidation with
Triangular (1,05); Squared (1,13) 1.13 o 0.30 vD
Drains diameter d 0.05 m o 0.20 +
N -
— — _ g 0.10
Determination of loading time Value  Unit E 000 EEEEEEEEEEEEEEEENEEEEEEEERE RN
g 1 5 9 1317 21 25 29 33
Loading time t 4.00 month y el
undrained consolidation Uv 26.25 % Ioadlng time (month)
drained consolidation U 9095 %
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Deep Ground Improvement by CMC and PVD

2
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¢ CMC + PVD combined solution
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Deep Ground Improvement by CMC and PVD

Rso
Rtank
Rsi
Wso ! Wsi HOPE SLEEVES FOR LEAK

|
|
i DETECTION & CATHODIC
PROTECTION (NDTE 14)
SEE | HOPE 60 MIL WITH GEOTEXTILE
(
|
[

NOTE 12 FABRIC SUITABLE TO THE
PRODUCT [N TANK (NOTE 141
SEE NOTE Eﬂ\ CATHODIC PROTECTION
T.0.C. ELEV: TBD ~
- E__i__ﬁfji.lﬁi} B =5
FIN GRADE ELEV:TBD ha R has
Sy By
= . s STRUCTURAL
z % X BACKF ILL
COMMON
= BACKFILL
| 6”
TYP
% = ¥ ﬁ "
. — | ey =\
. ee R v '
23 =

RINGWALL AND TANK BOTTOM
TO BE FOUNDED ON IMPROVED

—— SOIL WITH LOAD TRANSFER PAD.
LTP T0 BE DESIGN AND INSTALLED
BY GROUND IMPROVEMENT
SUBCONTRACTOR

Constructive details for
treatment below the ringwall

SIMSG ISSMGE

www.menard.com.mx / www.menard-group.com @ MenARD

TC 211




Deep Ground Improvement by CMC and PVD

CMC equipments
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Deep Ground Improvement by CMC and PVD

130" PENETRATION DEPTH I
By CONFIGURATION ! oo s
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PVD equipment
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Deep Ground Improvement by CMC and PVD

Real time monitoring system
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Deep Ground Improvement by CMC and PVD

» Hydraulic pressure
» Concrete pressure
» Pull-down

» Torque

» Penetration speed
» Extraction speed

» CMC’s profile
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Project TIFT
Location: prueba

Client: tuxpan veracruz

Contract Number: cbi

Equipment ID:

manitowoc 14000

Job Site Data Data for CMC No.: 1

Date: 04/04/2019 CMC length 3643 m
Start of production: 08:53:36 a. m.
End of production: 09:06:39a. m
Total time: 00:13:03

CMC diameter 396 mm
Nom. Vol.: 4.5 m?
Act Vol.: 5 m?*
Overbreak: 5.3 %
Pump strokes: 101
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Deep Ground Improvement by CMC and PVD

Load-bearing
control test

www.menard.com.mx / www.menard-group.com % @ MenARD

TC 211




Deep Ground Improvement by CMC and PVD

Curvas carga-deformacion
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Deep Ground Improvement by CMC and PVD

Concrete slump
test

Compressive
strength tests
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