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—EL.+961.00

WER (EXISTING)

AR VENT (EXISTNG) ——| \—STEEL PIPE @ 100 M. 10 MM.THK.

WER (EXISTING)
1~ DRILLING HOLE TO THE EXISTING
STRUCTURE 0.08 M. FOR CONTACT GROUTING

(SEE NOTE 4.2)

BACKPACK GROUTING (STAGE 1)

NIPPLE FOR CONTACT
GROUTING (STAGE 2)

NOTES:

1. ALL DIMENSIONS AND ELEVATIONS (M.S.L) ARE IN METERS, UNLESS OTHERWISE SHOWN
2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. MT-GN-01
3. GROUT TREATMENT FOR LINER ANNULAR SPACE CONSISTS OF BACKPACK GROUTING THE SPACE BEHIND

THE LINERS WITH SAND—CEMENT MIXTURE GROUT. THE FINAL STEP IS CONTACT GROUTING WITH NON—SHRINK

SEE DETALS "2”  CEMENT GROUT. CONTACT GROUTING IS THE INJECTION OF NEAT CEMENT GROUT AT THE CONTACT OF A CONCRETE

STRUCTURE WITH AN ADJACENT SURFACE. CONTACT GROUTING FILLS THE VOID AT THE CONTACT THAT RESULTS FROM SHRINKAGE.
4. METHODS AND MATERIALS

4.1 STAGE 1: BACKPACK GROUTING

— PRESSURE GROUTING FOR BACKPACKING BEHIND STEEL RING LINERS SHOULD BE ACCOMPLISHED AS QUICKLY AS
POSSIBLE AFTER LINER PLACEMENT.

BACKPACK GROUTING GUIDERAIL
(STAGE 1 SEE NOTE 4.1)
UPPER TREMIE PIPE

CONCRETE PLUG ——
3
ol

1

EL.+965.55

7 o ./ N

[ .
o

P- 2.00

G HEADRACE

.
9 ° ~ 1.00
~
H _ > STEEL PIPE @ 1.00 M. 10 MM.THK.

LY
3 V\\\ §.\ \\ y §\ — THE GROUT SHALL BE APPLIED THROUGH TREMIE PIPE INSTALLED AT THE CROWN AND INVERT OF THE LINER. STEEL
= 100\ [ 1.00 N[ X1:00 ]

50 105 I [oz0 BACKPACK GROUTING SECTIONS OF PIPE OR TUBING FABRICATED TO FIT THE ANNULAR GAP CAN BE USED AS TREMIE PIPE FOR
1-100x50x4.5 OF WHEEL DRILL HOLE @ 1.20 FOR STEEL PIPE @ 1.00 M. 10 MM.THK. CONNECT THE COUPLER INJECTOR THE LOW PRESSURE PLACEMENT OF GROUT. THE MAXIMUM PRESSURE SHALL NOT BE LARGER THAN 2.1 KSC (30 PSt).
HEADRACE (EXITING STURCTURE) NSTALL NPPLE FOR CONTACT CROUTG SCALE %10 CONNECTION TO THE MIPPLE. ~ A NON-SHRINK SAND—CEMENT MIXTURE IS NORMALLY REQUIRED FOR GROUTING OF LARGE SPACE BEHIND
(SEE NOTE 4.2) THE LINERS. APPROPRIATE SIZE OF FINE AGGREGATE AND/OR ADDITIVES CAN ALSO BE ADDED TO THIS GROUT.
THE MIXED PROPORTION SHALL BE PROPOSED BY THE CONTACTOR TO SUIT THE SIZE OF THE TREMIE PIPE AND
GROUT PUMP TO BE USED. THE FINAL STRENGTH OF THE GROUT SHALL NOT BE LESS THAN 210 KSC (3,000 PSI) AT 28 DAYS.
— THE INJECTION MUST BEGIN AT THE FARTHEST END OF THE LINER, AND FROM THE INVERT AND MOVE UP AND
DISPLACE UPWARD AS GROUTING PROCEEDS. AS EACH STEP IS BEING FILLED, THE GROUT IS STEP OUTWARD TO THE PORTAL.
HOLES DRILLED ABOVE THE INJECTION POINTS FOR LATER USED AS CONTACT GROUTING PROVIDE VENTING AS WELL AS
DETERMINE THE PROGRESS OF GROUTING.
— BACKPACK GROUTING FROM THE CROWN CONTACT AREA REQUIRES THAT PRESSURE BE MAINTAINED UNTIL HARDENING OF
THE GROUT OCCURS TO ENSURE INTIMATE CONTACT OF THE GROUT WITH THE CROWNS. CLOSELY MONITORED LOW TO
MODERATE PUMPING PRESSURES MUST BE USED TO INJECT THE GROUT.
4.2 STAGE 2 : CONTACT GROUTING
WER (EXISTNG) CONTACT GROUTNG (NON—SHRINK GROUT) — CONTACT GROUTING MUST BE DONE THROUGH THE LINER. TO ACCOMPLISH GROUTING AFTER STEEL LINER HAS BEEN INSTALLED,
IMBEDDED PIPES OR FORMED HOLES SHALL BE PROVIDED THROUGH THE LINER. IT IS USUALLY DONE THROUGH PIPE NIPPLES EMBEDDED
A_v A_ v Q__v IN THE HOLE DRILLED THROUGH THE LINER. THE GROUT HOLES SHALL LOCATED AT THE CROWN AND SECTION ABOVE
THE SPRING LINE AT AN ANGLE AND SPACE AT LENGTH ALONG THE LINER AS INDICATED IN THE THIS DRAWING.
DETAILS "2 — CONTACT GROUT MUST BE DONE AFTER THE BACKPACK GROUT HAS HARDENED.
— EXPANSIVE CEMENT OR NON—SHRINK GROUTS SHALL BE USED. THE MIXED DESIGN OF THE GROUT SHALL BE IN ACCORDING
TO THE RECOMMENDATION OF THE MANUFACTURER OF THE NON—SHRINK ADMIXTURE.
. — THE GROUT HOLES MUST BE THOROUGHLY WASHED BEFORE THE GROUTING OPERATION.
STAGE 2 : CONTACT GROUTING — GROUTING PRESSURES MAY VARY BUT THE HIGHEST SAFE PRESSURE NOT MORE THAN 7 KSC (100 PSI) SHOULD BE USED.
7 \ BACKPACK GROUTING . GROUTING EQUIPMENT
\\\ (STAGE 1 SEE NOTE 4.7) STEEL PIPE ¢ 1.00 M. 8 MM.THK.  STANDARD DRILLING AND GROUTING EQUIPMENT SHOULD BE OF THE ELECTRIC OR AIR—POWERED TYPE NORMALLY
5 X S \ USED FOR UNDERGROUND WORK. THE EQUIPMENT SHOULD BE SUFFICIENTLY DURABLE, COMPACT, AND LIGHT FOR EASY TRANSPORT.
\\\ COMMUNICATION FACILITIES ARE FREQUENTLY NEGESSARY BETWEEN THE GROUT HEADER AND GROUT PUMP. GROUTING EQUIPMENT AND
2,
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SECTION
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¢ HEADRACE DRILL HOLE FOR BOLT 8 MM. (SEE DETAIL ™")

——STEEL PIPE & 1.00 M. 10 MM.THK.
SCALE 1:5

o

MATERIAL SHALL BE ON THE WORK SITE BEFORE THE COMPLETION OF LINER INSTALLATION. THE EQUIPMENT AND GROUTING PRESSURE
GAGES SHALL BE APPROVED BY THE ENGINEER.
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