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Measurement typical spring

1. Introduction

The measurement of the spring is happening after rough measurement (see Doc n° MF4-M21 “Typical
spring rough measurements ™) and the finishing digging done by the contractor decided on Format n°MF4-
E26 (after contract handover). This step must be accurate because its goal is to prepare the bill of quantities
that will be attached to the construction contract (last step before construction). It is very important to carry
these measurements with the presence of the contractor and his full agreement. This is a time for negotiations
and discussion between Woreda construction expert and contractor to help a construction with technical or
financial unexpected discrepancies. These measurements could be done during construction transfer.

To help organize this measurement, you have to fill the formats MF4-F21 “Levels’, MF4-F22
“‘measurement”, MF4-F23 “retaining wall” and MF4-F24 is supporting the others with dimensions and civil
work general standards. To carry on these measurements you need a 25m tape measure, a string spirit level,
25m of string (sibago) and 4 pegs. At the beginning, basic information about the site can be checked to be
sure that it is still validated after rough measurements:

Bottom of the excavation is hard impervious soil
(generally rocks or clay), check it with a wooden
peg that should not go deeper than 5cm when you
try to stab it in the ground

Wooden peg used to

Eye cleared
chec!

Eyes of the spring are cleared (clearly visible and
water flowing on impervious)

Upstream side of the excavation is 2m high at least
(for catchment protection)

2. Accurate positioning of pegs
a) Span location

The span pegs (left and right cutting walls limits) should have been installed during rough
measurement. Now that the eyes have been finally cleared by contractor they should be installed again with
more accuracy. Imagine that the future cutting walls should have a clearance of 20cm with the right-most and
left-most eyes of the spring downward. With this wall direction set, the peg should be installed 50cm after the
eyes (1m or more for wet soil). Those pegs represent right and left finishing points for the cutting walls and
the limits of the catchment area (cover slab).

50cm for dry soil

Point immediately
100cm or more for wet soil

above spring eye
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b) Box location

The same approach apply for the box location. Check that the peg representing the center of the box
is well located in a suiting area (flat, stable with 2.3m area available for construction). Then with a 1.15m rope
install for pegs around the center of the box to materialize the top, bottom, right and left limits of the box
foundation.

The perfect location of the box is as close as possible from the eyes (to limit cover slab and retaining
walls dimensions and cost) while keeping the angle of the cutting walls and H1 between 40 & 75° (To avoid
expensive structure geometry or water getting out of the catchment).

A simple way to ensure that is H1 (measure between span line and center of the box) is bigger than
0.25 times cutting wall dimension but smaller than 0.75 times cutting wall dimension. This measures have to
be taken at the right and left limit of the box foundation. This allow to experiment several locations to find the
best one (as close as possible from the eyes while respecting angle limitation).

Span

40°<a<75°

0.25xCW < H1 < 0.75xCW

Cutting Wall
(CW)
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c) Cover slab limit

To find the cover slab end use the same method as in Doc n® MF4-M21 “Typical spring rough
measurements”§ Cover slab end, as a beginning point of discussion with the contractor (20cm above the
eye in front of the box and beyond the eye until the ground is touched). The final position agreed should be
a balanced position between construction logic (keep a standard geometry for the slab) and economic logic
(minimum cover slab dimension).

3. Measurements

a) Distances

Once all the pegs positions described above have been installed, formats can be filled. Beginning
with MF4-F22 “measurement”:
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Rough measurement typical spring

Most of the measures in this form are the same that the one described in Doc n° MF4-M21

“Typical spring rough measurements”’

- Span is the length between the end of cutting walls pegs (use a sibago to materialize it)

- H1is between center of the box and the span sibago (use a straight stick to extend box center

peg for an accurate and parallel measure)
- H2is between span sibago and end of cover slab (keeping direction toward center of the box)
- Cutting foundation length are a little bit different because it has to be taken from left and right

limit of the box foundation to the span pegs instead of the center

Left Cutting Foundation Length

Right Cutting Foundation Length

Span Length

H1

Overflow length

H2

Overflow Diameter

Number of overflow pipe

3 Left cutting
: foundation

Right cutting
foundation

The previously set overflow spillage point should be checked in comparison with the new position of
the box (if changed). As a reminder, this point should have a slope to evacuate water, not over future pipeline
and as close as possible of the box (this length is asked in the form). To finish, use the spring yield (given in
the network design sketchmap) to set diameter and number of overflow pipes.

Left Cutting Foundation Length

Right Cutting Foundation Length

Span Length

H1

Overflow length

H2

Overflow Diameter

Number of overflow pipe

Sizing oveflow

Pipes Dry Season Yield (I/s)
DN75 mm 0.6
2 x DN75 mm 1.2
3 x DN75 mm 1.8
2 x DN90 mm 2.0
2 x DN110 mm 32
3 x DN110 mm 6.4

With an overflow slope 2 3%
consider
rainy season yield = 5 x dry season yield
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b) Levels

MF4-F21 “Levels” is designed to check the position of the box for level, discuss the level of all the
future structures with the contractor and set the height of the box (1, 2 or 3 rings).

Box inlet level is the “point 0” of the whole structure, it is materialized by the ground level at the top of
the foundation box peg. All other construction levels are expressed compared to it, contractor should mark it
and remember it.
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Most important point of the form is to check the slope between highest/lowest eyes with box inlet level
to avoid backflow or stagnant water in the catchment. This slope must be at the minimum equal to 2%, so
the height of the point 0 is less than A-Dx2%. For this, use a string spirit level to compare eye level with the

ground at the top of the box peg.
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Then the surrounding ground level at box location using the same method as in Doc n° MF4-M21
“Typical spring rough measurements”§ Surrounding measures (sibago parallel to span line above

center of the box at natural ground level, measure from box level to sibago). Level 7 is this level + 40cm, it
represent the top of spring box (3m maximum).

Designation

Fonctional Level

Absolute Level

Level From Peg

Lowest spring eye level

Highest spring eye level

Highest natural ground level around spring box (before spring digging)

Box inlet level

Lowesteye A - D x 2%

<A-Dx2%

Ground level below slab

Washout 2 -10 cm

-22¢cm

Washout Level

Inlet0 -12 cm

-12cm

Overflow Level

Washout 2 + 10 cm

-2cm

Outlet Level

Washout 2 + 5 cm

-7¢cm

Air-vent Level

Washout 2 + 15 cm

Top cutting foundation level toward box

Washout 2 + 32 cm

1olfiol]iolfiol|iol|iol

+3cm
+20cm

Top cutting foundation level toward eyes

Highest eye B + 20 cm

Box Height

Ground T + 40 cm

Cutting foundation depth
(or down to stone level)

{13I] 101 [1oot]1~ut{1o1 |1ent [1at{ 1ot inot [1=1 101 {101 | 101 | 11

Cutting foundation depth (toward box)

A - 40 cm (more if loose soil)
i

|§-500m

1

The following levels are designed to discuss them with contractors, if the method Doc n°® MF4-M24
“Typical spring box construction” is followed, all these levels will be respected. They are all expressed
compare to box inlet level (except cutting foundation for construction logic reasons). Discussing these level
with contractor is a way to raise awareness for the contractor:

- 1: Level of box foundation

- 2: Washout level which is the lowest inside the box
- 3: Overflow level is washout level + 10 cm PVC pipe lower than box inlet to avoid backflow
- 4: QOutlet level in between Washout and Overflow

- 5: Air-vent level above Washout

- 6: Top of wall toward the box is always the same
- 7: Level of the cover slab toward its upstream limit:
o If the highest eye is less than 50cm above the level O, 7 is also the top of wall toward

upstream limit of cover slab

o If the highest eye is more than 50cm above the level 0, 7 is not the top of wall. toward
upstream limit of cover slab, the cover slab will have one or 2 slopes to reduce cost (less
volume of concrete in the cutting walls)
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- 9: Foundation depth 40cm under lowest eye and 50cm under box inlet level at box level (check
construction methodology). Interesting point to discuss with the contractor especially in spring with
big slopes (foundation depth all the walls way to find safe and cheap solutions)

Spring box levels
Code Designation | Fonctional Level | Absolute Level Level From Peg
A | Lowest spring eye level
B |Highest spring eye level AA View
T |Highest natural ground level around spring box (before spring digging)
0 |Boxinlet level Lowesteye A-Dx2% |<A-Dx2%
71 | Ground level below slab Washout 2 -10 cm 0-22cm
2 | washout Level Inlet 0 -12 cm 0-12cm
E Overflow Level Washcutz +10 cm § -2c6m
4 | Outlet Level Washout 2 + 5 cm 0-7cm n
5 | Air-vent Level Washout Z + 15 cm 0+3cm o e
B | Top cutting foundation level toward box | Washout 2 + 32 cm 0 +20cm
7 | Top cutting foundation level toward eyes | Highest eye B + 20 cm
8 |Box Height Ground C + 40 cm
a E}Tﬂ:a:?;n:;ﬂiﬁ::;‘)h A - 40 em (more if loose soil) g S
70 | Cutting foundation depth (toward box) 1-28cm 0-50cm

c) Retaining walls

The format MF4-F23 “retaining wall” is a simple confirmation (or not) of the data taken in the rough
measurement step but with contractor input and agreement. It is a very important point as over cost for
retaining walls are a common problem for spring construction.

Doc n® MFE4-M21 “Typical spring rough measurements”§ Retaining walls should be used to take
the best decision for cost and sustainability of the spring catchment.
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L] Backfill with optional downstream retaining wall
- Preferred Option - L0 Upstream retaining wall

Earthen Canal

Earthen Canal

Porous Retaining
Wall (Gabion)

L2

Porous Retairlling
Wall (Gabion) Back Fill Retaining Wall
~Canal

Canal
Back Fill Back Fill
= Weep
hole
Designation [ wall 1(m) [ wanzm ' Wall 3 (m) ' wall 4 (m)
Retaining wall type (Dry Stone, Masonry, Gabion, '
Concrete)
Length (L)
Wall Height (H)
Wall Top Width (Wt)
Wall Bottom Width (Wb)

MF4-F23-V2.0 Spring with mold - Retaining Structure Update: 2026 Unit: cm PROCEED

These 4 formats (ME4-F21 “Levels”, MF4-F22 “measurement”, MF4-F23 “retaining wall” and
MF4-F24) must be updated all along the construction to match the reality (either with red pen on them or
done again) with the dates and must be signed by Woreda construction expert and contractor.
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