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TABLE A
DIMENSIONS A B C D E F Mn5m
0Z=4683
VALUE (mm) 3000 1500 1300 1500 800 100 0B =3764
0C=58602
13.5m
0Z=5185
OB=4266
0C=6104
LOWEST
CORNER FI

MAX. UPLIFT/ LEG = 54I12Ikgs =530.93kN

MAX. COMP/ LEG = 60076kgs =589.35kN

MAX. TRANV. SHEAR/ LEG = 4,642kgs =45.54kN
MAX. LONG SHEAR/ LEG = 4,l26kgs =40.48kN

VOLUME OF CONCRETE/ LEG = 8.8m°
(EXCLUDING BLINDING)

—
—
e
—
——

l/////////////////

Notes:

l. Dig all four holes to the dimensions shown in Table A.

2. With a dumpy level, check the relative levels of the bottom of the holes. Check these

levels with the relative level sheets supplied by ESBILtd. and excavate as necessary to
get the same relative levels.

3. Use the marking out pegs to find the exact centre of the hole and set in there a
concrete slab at least 300x300x75mm - again check relative levels,

4. Preassemble the back and front of the base and put on temporary tie members as show
on the relevant drawing.

5. Undercut the banks as shown

6. Lower the two parts of the base into the holes and onto the concrete slabs. Bolt the
two parts together and put In temporary tle members at the sldes.

7. Adjust the mast so that fthe diagonaldistances ON A HORIZONTAL PLANE are equal. If
different leg extenslons are n use readings should be taken down from the first
horizontalmember and sultable marks placed on the legs at eye level- this wilthen

define a more accessible horizontal plane.

8. When the diagonals are equal, level the mast using shims under the legs. The readings
should be taken again from the first main horizontalmember.

9. Repeat 7 and 8 untillsatisfactory - the differance between the highest and lowest
legs should not exceed 3mm and the differance in diagonals should not exceed I0mm and tH:
face differance should not exceed 5mm.

0. Fill the bottom of the hole with concrete as shown. (Note: Every care must be taken
to prevent soil falling into the concrete and If any does it must be removed. The leg of
the mast must be cleaned to ensure a good bond between the concrete and steel

Il. Place the specified former for the neck and fillthe former with concrete.Use aq
mixture of sand and cement to finish of the necks. The formers should be left on for at
legst 24 hours.

12.In soft wet ground, where undercutTfing Is not feasible, but sides wllstand on
ver fical face, refer to drawing for Type C foundation.

3. Very bad holes, with generalcollapse of banks, very strong water inflow or peat
should be referred to ESBILtd.
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Tower Details ~
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Temporary Stﬂlomrs.

" Type A Foundation (Hockl Consult ESBI
Type B. Foundation (Normal) -

Type D Foundation (Wet Clay) — Consult issl
Type C Foundation (Piped) - This Drawing . -

PLACING OF TYPE C FOUNDATIONS

There are a large number of sités where the bearing capacity of the soilis excellent in-
the undisturbed state but because of the presence of high ground or surface water,it has
been found that the sides of the excavation undergo graduclcollapse if the holes are
left open for the lengthy period necessary to set up the tower and that undercu’rﬂng is
not possible or desirable. it has been found that the use of precast concrete pipes is
very usefulin such situations and ollows the undisturbed strength . of the sollin uplift

to be developed.

Similarly when a foundation is being cast In dry undisturbed soilbut where the stability

of the excavation sides is doubtfullt may be advisable to widen the excavation to the
dimensions of the Type.C foundation.In this case the sub-base may be omitted and
depending on the stability of the excavation sides, the pipe may also

be omitted. This situation also dllows the reusable steslinternal former to be used

if avallable. The technique to be used is as follows :-

STAGE 1:

It is usually obvious from surface conditions when sites requiring the use of
concrete pipes can be expected (e.g. wet rushy ground or surface water at or near fhe
site), Concrete pipes and reinforcing steel should be purchased and made avallable before
excavation begins. The minimum pipe size, for practicalreasons, should be 4 feet (1.2
meters) diameter and 3 feet (0.9 meters) deep.

The holes should be excavated, one at a time, to the width (C) indicated. and dug to

the depth (A) indicated. Where there Is considerable water infiow the holes should then

be excavated 0.I- 0.2 meters deeper than normaland this extra excavation filled with
concrete to form. a sub-base. The amount of water in the hole :should be minimised by
continuous pumping. Where controlof the water/cement ratio Is available, a drier mix

could be used In this sub-base concrete, The most usual situation where a Type C

foundation would be used is fissured glacial tillwith slow water inflow but where lumps

of sollkeep fdlling. from the sides of the excavation.Where Type C is used in dry ground
for safety reasons, the sub-base may be omitted and a decislon on the necessity for a .
pipe made on. purely safety grounds. The use of safety netting Is recommended for doubfful
cases.

STAGE 2 :

Where a pipe Is required It should be placed in the correct position using the
mast pegs, set approximately O.meters into the sub-base, retnforcing steelplaced as .
shown and concrete poured and vibrated immediately between the pipe and the undisturbed
bank. Large lumps of soilshould be removed before the concrete is placed and the
concrete should be brought up to the levelof the top of the pipe.

This procedure should be repeated for the other three holes untilaliare in a
stable condition. The mast base should then be set up and levelled according. to the
normalprocedure, the pipes cleaned interndlly and the reinforcing steelbent downwards
intfo the pipe. The remainder of the base blocks should then be concreted to the
dimensions shown. If the base block has Inadvertently become wider than Indicated on the
drawing, the thickness of the .block should be incregsed by 50% of the increased width.
The reinforcing steelshould also have adequate concrete cover (50mm minimum),

The neck should be formed and concreted as for a normal foundation. If there is any
delay in pouring the necks, reinforcing steelshould be used to ensure that the
horizontalshear forces are fransfered into the main block. This reinforcing steelshould

be placed around the periphery of the neck while maintaining the required depth of cover.

Every care should be taken when placing the neck, to ensure a good bond between the block

and the neck by removing the water and wire brushing the surface of the block of concrete

in contact with the neck. .
Very bad holes, with generalcollapse of the banks, very strong water inflow or peat
willrequire a specialdesign and should be referred ‘o ESBL
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P E G G |

N

DIRECTION OF LINE ANGLE

TOWER
12.0m

TOWER
15.0m

TOWER
18.0Mm

OZ = 5303 OZ =6207 OZ =711

MAX., UPLIFT /LEG = 96,839 kgs.

MAX. COMPRESSION JLEG =

113,472 kgs.

INSTRUCTIONS

EXCAVATE ALL FOUR HOLES TO THE DIMENSIONS

TABLE A,

2. WITH A

THE BOTTOMS COF THE HOLES AND ENSURE THAT
AS SHOWN IN THE TABLE.

SHALLOWEST

HOLE IS AT DEPTH ‘A"

SHOWN N

DUMPY LEVEL, CHECK THE RELATIVE LEVELS OF
THE

3. USE THE MARKING OUT PEGS TO LOCATE THE EXACT CENTRE
OF THE HOLE AND CONSTRUCT A REINF./CONC. SLAR AT LEAST

300 X 300 X 75mm

- AGAIN CHECK RELATIVE LEVELS.

4. PRE-ASSEMBLE THE BACK AND FRONT OF THE BASE AND
BOLT ON TEMPORARY TIE MEMBERS AS SHOWN ON THE RELEVANT

SHEAR /LEG = 4347 kgs. TRANSV. 3762 kgs. LONGITUD. ORAWING.
z 5. UNDERCUT THE BANKS AS SHOWN.
6. LOWER THE TWO PARTS OF THE BASE [SEE 4.1 INTO THE HOLES
c AND ONTO THE CONCRETE SLABS. BOLT THE TWO PARTS TOGETHER
AND FIX TEMPORARY TIE MEMBERS AT THE SIDES.
7. ADJUST THE MAST SO THAT THE DIAGONAL DISTANCES ON
A HORIZONTAL PLANE ARE EQUAL. IF DIFFERENT LEG
EXTENSIONS ARE IN USE READINGS SHOULD BE TAKEN DOWN
ABLE A = . > .
T E FROM THE FIRST HORIZONTAL MEMBER AND SUITABLE MARKS
VOL. CONG PLACED ON THE LEGS AT EYE LEVEL - THIS WILL THEN DEFINE
A B c D E E 7 LEG A MORE ACCESSIBLE HORIZONTAL PLANE.
- 8. WHEN THE DIAGONALS ARE EQUAL, LEVEL THE MAST USING
LOWEST 7 7 ’ ¥
“OWEST 3.0 | 2.7 | 2.5 | 1.5 L.g | ©.1 ] 11.745 SHIMS UNDER THE LEGS. THE READINGS SHOULD BE TAKEN
G.L. ‘ -
_ < AGAIN FROM THE FIRST MAIN HORIZONTAL MEMBER.
e
\ //K\\t}\y/ /\\\W//A\ 9. REPEAT 7 AND 8 UNTIL SATISFACTCRY - THE DIFFERENCE
,\// S BETWEEN THE HIGHEST AND LOWEST LEGS SHOULD NOT EXCEED
o < 3mm AND THE DIFFERENCE IN DIAGONALS SHOULD NOT EXCEED
~ ™ 10mm AND FACE DIFFERENCE SHOULD NOT EXCEED SMmm.
}}‘* :\x
g // NOTES : 10. FILL THE BOTTOM OF THE HOLE WiTH CONCRETE AS
< ((/ SHOWN. (NOTE: EVERY CARE MUST BE TAKEN TO PREVENT
// % MAST PEGGING INCL SOIL FALLING INTO THE CONCRETE AND IF ANY DOES FALL IN
g e IT MUST BE REMOVEDI. THE LEG OF THE MAST MUST BE
o ///, TOWER ERECTION ABB 211354 CLEANED TO ENSLRE A GOOD BOND BETWEEN CONCRETE AND
\‘<< - < STEEL. THE CONCRETE SHOULD BE WELL VIBRATED INTO THE
N T~ CONCRETE TO BE IN ACCORDANCE WITH SIDES OF THE BANK.
.
< ‘;\:‘ o E.S.B.l. SPECIFICATION NO. PGA406—-S27
T = UNLESS OTHERWISE STATED AND SHOULD il. fLACE THE SPECIFIED FORMER FOR THE NECK AND FILL
< e HAVE A MINIMUM CEMENT CONTENT OF THE FORMER WITH CONCRETE. USE A MIXTURE OF SAND AND
A ] Py =3 CEMENT TO FINISH OFF THE NECK, THE FORMER SHOULD 8F
-
//}// 800 KGS METRE LEFT IN SITU FOR AT LEAST 24 HOURS.
"\.\‘/
; 2. IN SOFT WET GROUND, WHERE UNDERCUTTING IS NOT
FEASIBLE, REFER TO DRAWING NO. TCI2295 FOR TYPE C
FOUNDATION.
13, IN VERY UNSTABLE GROUND CONDITIONS, LE. WITH OENERAL
TEMPORARY STIFFENER DETAILS COLLAPSE OF BANKS,VERY STRONG WATER INFLOW, OR DEEP
-
7 PEAT,PLEASE REFER TO ELECTRICAL POWER SYSTEMS, £S8I.
T2m 15 18m
/ HOLES CC (mm) 3180 3830 a477
300XI00OX75 REINFACONC. SLAB
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P E G G IN G
L TOWER TOWER TOWER
12.0m 15.0m 18.0m
\~ |
N, | OZ = 5303 OZ —=6207 OZ == 7111
DIRECTION OF LINE ANGLE s} |
.
& .
.ﬁo‘c /}\_
e o 0,
1© ////\\
< (V4 N

TEMPORARY STIFFENER DETAILS

OF PIPED FOUNDATIONS (TYPE C)IN CLAY SOILS.

THERE ARE A LARGE NUMBER OF SITES WHERE THE BEARING
CAPACITY OF THE SOIL IS EXCELLENT IN THE UNDISTURBED
STATE BUT BECAUSE OF THE PRESENCE OF GROUND OR SURFACE
WATER, IT HAS BEEN FOUND THAT THE SIDES OF THE
EXCAYATION UNDERGO GRADUAL COLLAF IF THE HOLLS ARE
LEFT OPEN FOR THE LENGTHY PERIOD NECESSARY TO SET UP
THE TOWER AND THAT UNDERCUTTING IS NCT POSSIBLE. IT HAS
BEEN FOUND THAT THE USE OF PRE-CAST CONCRETE PIPES IS
VERY USEFUL IN SUCH SITUATIONS AND ALLOWS THE
UNDISTURBED STRENGTH OF THE SO IN UPLIFT TO BE
DEVELOPED. THE TECHNIQUE TO BE USED IS AS FOLLOWS :

THIS PROCEDURE SHOULD BE REPEATED FOR THE OTHER THREEL
HOLES UNTIL ALL ARE IN A STABLE CONDITION. THE MAST
BASE SHOULD THEN BE SET-UP AND LEVELLED ACCORDING TO
THE NORMAL PROCEDURE, THE PIPES CLEANED INTERNALLY AND
THE REINFORCING STEFL BENT DOWNWARDS INTO PIPE, THE
REMAINDER OF THE BASE BLOCK SHOULD THEN BE CONCRETED
INCREASING THE BLLOCK THICKNESS BY THE USUAL RULE (HALF
THE INCREASED BASE WIDTH) AND ENSURING THAT REINFORCING
STEEL HAS AN ADEQUATE COVER OF CONCRETE, LLE. 2 INCHES
OR 50MM. THE NORMAL NECK SHOULD THEN BE POURED AND
FINISHED AS FOR NORMAL FOUNDATION. W THERE IS ANY
DELAY IN POURING THE NECKS REINFORCING STEEL SHOULD BE
USED TO ENSURE THAT THE NECK AND BLOCK ACT AS A
MONOLITHIC UNIT TO ENSURE THAT THE HORIZONTAL SHEAR
FORCES ARE TRANSFERRED INTO THE MAIN BLOCK. THIS

12m 15m 18 STAGE 1 REINFORCING STEEL SHOULD BE EQUALLY PLACED AROUND THE
e PERIPHERY OF THE NECK BUT MAINTAINING THE REQUIRED
HOLES CGC (mm) 3180 3830 | 4477 IT IS USUALLY OBVIOUS FROM GROUND CONDITIONS WHEN SITES DEPTH CF COVER, L.E. 2 INCHES OR 50MM. EVERY CARE
REQUIRING THE USE OF CONCRETE PIPES CAN BE EXPECTED, SHOULD BE TAKEN WHEN PLACING THE NECK TO ENSURE A GOOD
£.C. WET RUSHY CROUND OR SURFACE WATER AT OR NEAR THE BOND BETWEEN THE BLOCK AND THE NECK BY REMOVING THE
C SITE. CONCRETE PIPES AND REINFORCING STEEL SHOULD BE WATER AND WIRE BRUSHING THE SURFACE OF THE BLOCK
| PURCHASED AND BE QUICKLY AVAILABLE. THE MINIMUM PIPE CONCRETE IN CONTACT WITH THE NECK. IF THE SIDES OF THE
;I [ SIZE FFOR PRACTICAL REASONS SHOULD BE 4 FEET (L.2M) DIA. EXCAVATION ARE GENERALLY UNSTABLE, SHEET PILING
f AND 3 FEET (0.9M) DEEP. SHUTTERING SHOULD BE USED AND A TYPE D FOUNDATION
INSTALLED. ESBI SHOULD BE CONSULTED IN
THE HOLES SHOULD BE OPENED ONE AT A TIME TO THE FULL ADVANCE If FOUNDATION TYPES OTHER THAN B OR C ARE
UNDERCUT WIDTH AND DUG 0.M DEEPER THAN NORMAL TO USED. COMPLETE DETAILS OF ALL FOUNDATIONS USED SHOULD
THE DIMENSIONS SHOWN IN TABLE A. BE RECORDED AND FORWARDED TO ESBI AT WEEKLY
THE EXTRA 0.2M SHOULD THEN BE FILLED WITH A RICH CONCRETE INTERVALS.
MIX (5 PARTS AGGREGATE TO TPART CEMENT, BY WD. THE
G.L. AMOUNT OF WATER TO BE ADDED 7O THE MIX WILL DEPEND ON
/ - § e ST THE WATER INFLOW - IN CASES OF SEVERE INFLOW THE MIX NOTES
\ ///(\\W %\\\V///(\ COULD ALMOST DRY WITH THE REMAINING WATER COMING FROM — ——eee
< - ’ THE GROUND WATER, WHICH SHOULD BE MINIMISED BY
T < CONTINUOUS PUMPING. IN THE CASE OF FISSURED CLAY, . CONCRETE TO BE IN ACCORDANCE WITH E.S.B.L
:\Q :‘\‘ WHICH 1S USUALLY CHARACTERISED BY A SLOW WATER INFLOW SPECIFICATION NO. PG404-S27 UNLESS OTHERWISE SPECIFIED
- L7~ BUT WITH LUMPS OF SOIL DROPPING FROM THE SIDES OF THF AND SHOULD HAVE A MINIMUM CEMENT CONTENT OF 300KG/M SQ.
6O 7B N /é . COVER - . EXCAVATION, THE NORMAL AMOUNT OF WATER SHOULD BE ADDED
\ e TO THE CONCRETE. REINFORCING STEEL SHOULD BF PLACED IN 2. SEE ALSO CDL.UIFOR SHORING REQUIREMENTS WHEN
7 ”] ’ T NO.3/90R 13 NOLs2! THE SUB-BASE AS INDICATED ON THE DRAWING. THE NUMBERS EXCAVATING FOUNDATIONS.
</\/< o REINEORCING STEEL BARS OF THESE WILL DEPEND ON THE UPLIFT (SEE ACR0SS). THESE
?\\ EQUI-SPACED ARCUND PIPE BARS SHOULD BE SENT AS SHOWN ACROSS. THE SUB-BASE 3. THIS FOUNDATION CAN ALSO BE USED FOR LOOSE, DRY,
( >‘\’ CONCRETE SHOULD THEN BE COMPACTED BY VIBRATION UNLESS GRANULAR MATERIAL IN UNDISTURBED STATE.
// CONTINUING COLLAPSE OF THE BANKS INDICATE THAT PIPES
f < 4 NO.1/2" REINFORCING WIL BE REQUIRED.
J STEEL BARS EQUIFSPACED STAGE 2 OTHER RELEVANT DRAWINGS
Q ARQUND NECK AND TTTTTTT O e e
ol 3 LAVING 4 , .
;\ﬁ j;;\vsz(;:ji[;m;ogm;m i IF THE BANKS CONTINUE TO COLLAPSE OR SHOWN SIGNS OF TOWER PEGGING INCL.
'y = ) COLLAPSE (SUCH AS FISSURES IN THE CLAY), THE HOLE TOWER DETAILS NO. TCO000
< BELOW TOP OF PIPE SHOULD BE CLEANED OUT AND WIDENED TO ALLOW FOR THE FORMER
L H\\\UNDEF?CUT IF POSSIBLE PLACING OF THE PIPE AND TO IMPROVE THE BEARING CAPACITY
[ L e K - J <} T AND UPLIFT CAPACITY OF THE FOUNDATION. AS A GUIDE TO TEMPORARY STIFFENERS 12.0m TOWER : 3180
N ST ANNMNNNY /A TT NN \\\ \\\\,,)/;JE THE MINIMUM SIZE OF FOUNDATION, THE BEARING CAPACITY [5.0m TOWER : 3830
\ SHOULD BE REDUCED 7O ITON PER SO.FT. (10,937 KGS/M 18.0m TOWER : 4477
CSUBBASE SO (SEE MAXIMUM COMPRESSION PER LEG ACROSS). THE N .
P B . TYPE B FOUNDATION (NORMAL) NO. TCI5733
/ PIPE SHOULD THEN BE PLACED IN THE CORRECT POSITION
USING THE MAST PEGS AND SET APPROXIMATELY O.M INTO THE MAX. UPLIFT / LEG = 96,639 kgs.
SUB-BASE, REINFORCING STEEL PLACED AND NORMAL CONCRETE MAX.COMPRESSION / LEG = 13,472 kgs.
FOURED AND VIBRATED IMMEDIATELY BETWEEN THE PIPE AND SHEAR / LEG - 4347 kas. TRANSY./ 3762 kgs. LONGITUD
) THE UNDISTURBED BANK. LARGE LUMPS OF SOIL SHOULD BE o h A ST
A B'| C D E F G H K| VoL Sone REMOVED JUST BEFORE THE CONCRETE IS PLACED. THE
CONCRETE SHOULD BE BROUCHT uUP TO THE LEVEL OF THE TOP
3.0 3.4 |34 |20 | 1.0 | 0.1 01 | 0.9 | 1.2 24cuim OF THE PIPE.
*UNDERCUT ALSO IE POSSIBLE
N\ ~ COPYRIGHT © ESB
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CONSTRUCTION METHOD 1:
SHUTTERING SHUTTERING

NOTE:

WHEN INSTALLING SHEET PILES

—APPROPRIATE PLASTIC SHEETS SHALL

BE PLACED ON THE INSIDE OF THE SHEET PILES
TO FACILAITATE THE REMOVAL OF INDIVIDUAL
SHEET PILES WHEN THE FOUNDATION IS COMPLETE.
ALTERNATIVELY, SHUTTERTING OIL MAY BE USED.

TRENCH SUPPORT

CAN BE DISTURBED SOIL

AN

SEE NOTE 3

| ANGLE *

CONSTRUCTION METHOD 2:

BATTERED SIDES

* ANGLE AS APPROPRIATE

GROUND LEVEL > DEPTH AS APPROPRIATE

8 NO.1T3 mm REINFORCING STEEL
BARS EQUI-SPACED AROUND

NECK AND HAVING 300mm MIN.
IN NECK AND 300mm MIN. BELOW

:

HAS TO BE

UNDISTURBED SOIL

NANY /7 ANV AN

—

‘ =
N\NY 7/ ANV 7 7AR

N\
\SUBBASE (LEAN=MIX)

Concrete to be in accordance with ESB specification No. PG 404 — S27(Latest Revision)

DIMENSION| A B C D E F

G H K

METRES | 3.00| 4.1 | 4.1 [1.60]{0.80|0.10

o

.10(1.0 min] 1.2 min

/P\PE
/

HAS TO BE
UNDISTURBED SOIL

TOP OF PIPE

8 NO.16 mm OR 16 NO.
REINFORCING STEEL BARS

2600 mm IN LENGTH & PRE BENT
EQUI-SPACED AND FIXED AROUND PIPE

CAN BE DISTURBED SOIL

12 mm

NOTE:
—ASSUME FOUNDATION IS CAST AGAINST DISTURBED SOIL

TYPE CD FOUNDATION — THIS FOUNDATION DESIGN IS GENERALLY
USED IN VERY POOR WET GROUND CONDITIONS.THE DESIGN HAS
BEEN CREATED TO ALLOW EITHER OF THE FOLLOWING
CONSTRUCTION  TECHNIQUES:

1) USE OF SHUTTERING:

SIDES OF EXCAVATION SHUTTERED TO PREVENT COLLAPSE

OF THE SIDES OF THE EXCAVATION,THIS ALSO CONTROLS VOLUME
OF CONCRETE POURED

2) BATTER BACK SIDES OF EXCAVATION:

THE SIDES OF THE EXCAVATION CAN BE BATTERED BACK AS
APPROPRIATE THIS MAY HELP PREVENT COLLAPSE OF THE SIDES
OF THE EXCAVATION

3) 50mm HDPE PIPE [FOR FIBRE OPTIC CABLE LINK TO
SUBSTATION J: THE PIPE IS REQUIRED IN ONE APPROPRIATE LEG
FOUNDATION AT END MAST POSITIONS ONLY.MINIMUM BENDING
RADIUS OF PIPE = 500mm.MINIMUM DISTANCE FROM STUB IN
COMCRETE NECK = 100mm. MINIMUM DEPTH BELOW GL EXITING
NECK = 200mm.PIPE SHOULD BE SEALED TO PREVENT WATER
BUILD UP.

MAX UPLIFT/LEG= 121,291kgs = 1,189.86kN

MAX COMPRESSION LEG= 133,286kgs

TRANSVERSE SHEAR/LEG= 9,117kgs =
LONGITUDINAL SHEAR/LEG= 6,870kgs = 67.39kN
VOLUME OF CONCRETE/LEG(min)= 27.86m (excluding sub—base)

1,307.54kN
89.44kN

o
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