“ BUILD BACK BETTER”

...The SAFETY of our school children and countrymen
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This handbook can likewise be used for the construction of

residential houses.

Should there be any conflicting statements, illustrations between
this handbook and the construction plans and specification, the plans
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ﬁ DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

CONCRETE POURING REQUEST

PROJECT:

LOCATION:

DATE REQUESTED:

CPTRNOD.:

STRUCTURE

| AREA/FLOOR LEVEL:

ACTUAL INSPECTION DATE,/ TihdE:

GRIDUNE:

POURING REQUEST

Subject Areaf Structure

Concrete Strength

Slump

(From

point]

Date of Scheduled Pouring

Actual volume:

Estimated Volume

Time Started

Time Completed:

Number of Sample

COMPONENTS

COMPLED
OFC | ¥ES NO | N/A

REMARKS. ACTIONS REQUIRED

SHECKUSTS
ARomwids
1. Correct Elevation/ Layout

2 Regu ied dimension | thickneis satiched

3. 5guaterens, Fambness, Lovelness scheved

4. Ageguate/Appropriate SNONNE 073ces 800 SUPDOTT

5. Approved form = cil apglied

& Wi Baged for Saeel forms

o|ojo|ojojo|o|

b Resn based for Prenclic Plywoods

G Cieankress [Iree from saw dust, concrete latandes,
SooLe Tt wares dalrit and i)

o
ol o|jojojojojojoja
0| ojojojaojojojolo

7. Approved construction joirt ey

|0 |

B, Fbar

B."Fer Constructon” Plan, livued Date

9. Bpeaved Rebar Cutbag Listi, Rat, Ka:

10. Fasied the Regqured Testy

11 Free friom Scabng. Latandes and other impuritics

11 Corcrete spacer MItemum (OeCIele Covers

& For Sab |1 Ormeter 3pate &a Center BOTS ways)

ajojaojojo|ojo

b.Far Beara (Battom/Sioe Bar, 2pes a1 every
Oflmeter)

11 Comedt quantty and specing

12 Corent splice ecation [ length and developmest
| o

oo

15 Mnirmyr stirrugs / ses installed above concrete
fermenatoa for Viertical Structures

16 Approwed shear bars / keys at constructien |oints

0| o 0|o| ojoja|jojo|ojo
0| o ojo| ojojojojojoja

ol o

C. MUEPF Chachlints Reference No.

17

Pre-Loncreting Chechin? [OC-MIEPF-001)

1B Azcarrplahed Plombng /

Sandary Pre-Conereting checkine (QC-MEPT-002)

1% Agcorrplahed Fire Fratecton
Pre-Contreting chechiint (QC-MIRF.003)

20. Approved Penttrationd

21 Accorrplabed Tl Dowels, ete

Djo| o]l ol O
ojlo| ol o] o
ojol ol o] o

FORM STRIKING

REMARKS: 0OF {» Bimensions for Comgliance

| INSPECTED BY:

CHECKED BY:

Constrastor's Pro). Enginesr

DPWH-inspector

APPROVED BY:

DPWH- Propect Engineer

DISTRIBUTION: =G

DProject Engneer




Append;x A

ﬁ DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

FORMS CLOSURE REQUEST

LOCATION:

DATE REQUESTED:

CPTRNO.:

STRUCTURE: | AREA/FLOOR LEVEL:

ACTUAL INSPECTION DATE/TIME:

GRIDUNE;

DLLOWING COMPLY WITH APPR

5 AND TECHNICAL SPECIF

CATIONS.

COMPONENTS COMPLIED REMARKS ACTIONS REQUIRED
DFC | YES | WO | W/A
REINFORCING STEEL CHECKLIST
1 Bars are not mishent or damaged o o n ]
2.Bars are free of dirt, loose mil scale, heavy rust, grease or D D (n ]
other deleterious materials
3Bar kdentifications ane Intact and legibde before we 0O |O (=)
4. After placing reinfording bars: (u] o o
#.Bars are free of loase mortar, fust, grease and other =] o o
substance ble of bond
b Riebar type, size, fabrication, and positioning in (= o o
aceordance with the drawing.
- Total Cuantity of rebars per schedule (w] (=] o
d distance befween bars is equal to D o [s]
nominal dameter of bar but not less than 1 inch
. For paraliel Bars in layer or mats the manimunn clesr D (=] [a]
distance between Liyers i equal to the dism.of the bar
but not less than 1 inch
. No.11 bars and smaller bar are lap sphiced. Larger bars D o o
are spliced by welding of other fion connection
£ Lap lenggth of splices b according to o O |D
specifications and drawings
.Cover of bars meet of exceeds the minimum (n] (u] [n]
ements. Spacers adequate.
i Hook size, length, spacing. degree according to (=] (n] o
specifications and drawings.
[ s Cohamns, tie
beams rest on gravel bate. a 9 d
k. Extra bars, stiffeners and others, according 1o plans and o (=] [a]
specifications.
L Field bending or straighiening or rebars is done in (=] [=] [a]
actordance with the specification
m, Rebent of straightensd bars are free of oracks of o (=] [=]
damage.
FORMWORKS
5.Shape, fine and grade, dimensions of form- in place o la] o
.Cleaning and cil coating present over whole form ares and [=] [=] [=]
i3
7. Tightness of joints and bracings adequate per approved o o =]
Submatals and drawings
8 Location of construction /control/expantion joists a (=] =]
. of blotk nd o o n]
10. Adequate shoring supports on frm base =] =) 0
11. Vertical and Horirontal Control within tolerances =} o g
OPENINGS
12. Door openings sceording 1o drawings O |oJo
13. Window openings acconding 1o drawings a O o
4. Lintel beams o =) o
15. Stiffener columns. =] =] o
PENETRATIONS (MEPF)
16. Pipe sleeves spacing. location, type according to (] [=] =]
drawings
O |0 =]
0D |0 =)
REMARKS: DFC = Dimension for Compliance
INSPECTED BY: CHECKED BY: APPROVED BY:
contractors Pro). Enginesr DPFWH-Inspector DPWH- Project Engineer
DISTRIBUTION: CContractor D€ Engineer Cinspector CProject Engineer

FOREWORD

The destruction caused by natural calamities that had severely
affected some parts of the country has brought about the need to
build back better buildings, particularly school buildings, with
disaster-resilient standards.

Thorough assessments made on the calamity-damaged school
buildings, show that proper construction methodologies, effective
project supervision and quality control are important factors that
would yield better and resilient structures ensuring the safety of
the primary occupants — the school children.

The task of rebuilding these damaged school buildings is so
enormous. Thus, given the limitation of highly experienced technical
professionals, this SIMPLIFIED CONSTRUCTION HANDBOOK
for school buildings is designed to help the supervising Architects/
Engineers, Contractors and Construction Foremen as an easy
reference for checking, monitoring and overseeing the construction
and repair activities.

The typical methods as illustrated and simple descriptions in this
Handbook are meant to explain the critical processes in building
construction, from mobilization to demobilization — including the
importance of laying out the building on the ground to the proper
construction methodologies up to its completion.

| therefore enjoin all those concerned technical personnel to use
this Handbook as easy reference and proper guidance.

ROGELIO L. SINGSON

Secretary
Department of Public Works and Highways
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A - Form Closure Request
B - Concrete Pouring Request

JOB CONTROL FORMS

There are two essential job control forms that need to be

accomplished by the inspector before concrete pouring on a specific
structural member, as follows:

a.

Form Closure Request (refer to Appendix A)

The Contractor’s Project Engineer conducts a thorough inspection
of installed tormworks, reinforcing bar works, utility roughing-ins
and concrete spacers to make sure that they comply with the
construction plans, specification and sound engineering practices.
Affixes his/her signature on the “Inspected By” box;

The DPWH Project Inspector checks and verifies the same to
check on compliance and affixes his/her signature in the “Checked
By” box;

The DPWH Pr‘cuect Engmeer approves the Form Closure Request
by signing the “Approved By” box.

. Concrete Pouring Request (refer to Appendlx B)

. The Contractor’s Project Engineer conducts a thorough inspection

of installed tormworks, reinforcing bar works, utility roughing-ins
and corncrete spacers to make sure that they comply with the
construction plans, specification and sound enqgineering practices.
Atfixes his/her signature on the “Inspected By” box;

The DPWH Project Inspector checks and verifies the same to
check on compliance and affixes hisfher signature in the “Checked
By box:

The DPWH Project Engineer approves the Concrete Pouring
Request by signing the “Approved By” box.

Note: These forms should always be readily available on site and shall
be submitted by the Contractor to the DPWH Project Engineer for
appropriate filing.

29



CEILING WORKS

28

Rod Suspension

Hanger

Ficem Board
Ce:lmg Panel

Pre-formed
wire cup

SAFETY GEAR

Safety gear 1s to be supplied to ensure the safety and well-being
of the construction workers.

HARD HAT

GOGGLES e-

HIGH
VISIBILITY VEST

GLOVES

BOOTS




BASIC CONSTRUCTION EQUIPMENT
Installation
One Bagger Mixer

In the nstallation of J-Bolt,
two (2) men are required to
work simultaneously. One will
insert the bolt through the hole
from the indoor and the other
will fasten the nut outdoor.

Before fastening the nut, fit
a neoprene gasket then a washer
bigger than the gasket.

Vibrator

In fastening the nut,
precauvtion must be observed
. to avoid warping of the G.l.
Sheet.

With Gasket,

Metal o .
Truncated , ' Washer, & Nut |
Cone Tester Cyfinder JE -
5
| s
sl ~

Hook of the J-bolt on the
purlin must be perpendicular
to the G.l. Sheet.




J - BOLT INSTALLATION GUIDE

A

Purlin

Roofin
5heet@

Every 2
4 Corrugation

26

— Guide Chord
Laying Out

In laying out the place-
ment for the J-Bolt, make
sure that it will be alligned
near enough the lip ot the
purlin avoiding it to be
drilled when making holes.

A guide chord may be str-
etched out from end to end
ot the purlin to establish the
desired alignment.

Drilling

After laying out, drilling
points should be located at
crown every other two
corrugations of the roofing
material (G.l. Sheets).

BASIC MATERIALS:

SAMPLING & TESTING REQUIREMENTS OF

TEST FREQUENCY NO. OF
OF TEST SAMPLES
A, WATER one on each |
I, Quality Test (PH Level) soUrce
B. CONCRETE MASONRY UNIT Required Unts:) | for every
| Absorption Test 10 pes. 20,000 pes.
2. Compressive Test 10 pes. delivered at site
C. CONCRETE
|, Trial Mix (For cases where ready mix 1s to be used) on plant J
2. Slump Test every delivery 5
3. Temperature Test every delivery 5
4, Compressive Test every delivery 5
D, REINFORCING BARS
= FEfﬁSC';j]E TESlTC . IOJ Ofgéefg;y or 3 per
; emical Composition : ¢
| .2 Mechanical Copmpomtmn frz;g&u;g ctﬁgggf diameter
|.3 Bending
E. FINE AGGREGATES
|. Sieve Analysis
2. Fineness Modulus
3. Bulk Specitic Gravty | per 75m?
4. Absorption or fraction 3
5. Mortar Strength Soundness thereof
6. Organic Impurities
7. Unit Weight
8. Percent Clay Lumps
F. COURSE AGGREGATES
|. Sieve Analysis
2. Fineness Modulus y
3. Bulk Specific Grawty | per 1,500 m 3
4. Absoption or fraction
5, Abrasion thereot
6. Soundness
7. Unit Weight
| tor every 2,000
G, CEMENT ( 10 kgs. per 1000 bags) b fractto;ythsreof 3
H. G.l. SHEETS (Basemetal)
| STEEL COMPONENTS (ex. ange bars, C-puriins, etc) | | | for every
10,000 kgs. or 3 per
(with Mill Certificate) ek thgreof o c% .

for each size

Testing of matenals should be done in DPWH Testing

Laboratories or DFPWH Accredited Testmq} Laborateories.




SITE LAYOUT

ROOFING SHEET INSTALLATION

Mountain Side

Direction™ -
of FLow -

4

Proper
School
Building
= . o kocation
"Improper

. School ]
——— BUHqu

Location

Put more J - Bolts¥on 1
20m ol j40*

Edges of the sheets

L% el e Beside Riwer, Creeks

e ————— e

Structures/ buildings near or along riverbanks or waterways.
% Adopt 40 M setback along shorelines reckoning from the highest
water level during hightide.

e Structures/ builldings on or adjacent to ground slopes exceeding | 00%
should adhere to the followmcg] requirements.

5 L

Beside Hll/ Ridges

f .. ){"
§_‘5 mm.
/ Channel
-
hs
A Y
o .
1 School
Building
2 1/2 Min. Corrugation
- Overlap e 200
= 00— = 3 L] 12X 316X 500 m.
on every Purlins
4

25



STEEL TRUSS
ERECTION GUIDE

Lateral Cross
Bracm@

— @ C - Purlins
~

[~ —@ Roofing
; Sheets

r |7 - ROOFING SHEET
N INSTALLATION

|
This applies it n-ot_Lusmg long-span roofing sheets
24 7

.

School
Build Ing

l&- 6.00m (MIN.)

Beside Clhiffs

|

Beside Power Lines

School
Bullding

T

_l< . .20.00m

Beside Tall Trees

Cut branches £ follage occasionally
as adjacemt trees grow over time

School
Building




EXCAVATION AND SHORING

-—

Excavation with shoring |3\ |
aesigned to carry soll
loads only.

Before a worker enters an
excavation site (which i1s |.5
Meters in depth or more than
twice the width of the trench).
A support structure i1s needed
or the excavated walls must be
sloped at an appropriate angle.

T Excavation with shoring
designed to carry soll,
vehicle and material
loads.

1,000 mm. (Min.)
X3

| =

ROOF FRAMING WORKS

STEEL TRUSS
FABRICATION at GROUND LEVEL

2 angle Bar
+Top Cherd

= 2 angle Bar

* |0 mm. Thk.
Gusset Plate

2 angle Bar
*Top Chord

2 angle Bar

* | angle Bar

* » 2 angle Bar
- . |0 mm. Thk,
Gusset Plate s2 angle Bar
= 2 + Fullweld
o Spu—— S 2 angle Bar h - : ;
p—— ‘“—\. - ‘_—_—(-_;:; .B"ttcm Chord - ——— e — * 2 angle Bar
o 7 Bottom Chord

GUSSET PLATE

CONNECTION DETAIL 2 Angle Bar

2 Angle Bar

|2 mm. Ink.
"\ Steel Base Plate
4-Anchor Bolt

— e R.C. Column Column

BASE PLATE ANCHORAGE DETAIL 25



BACKFILL AND COMPACTION

o Dig the desired depth for tootings
and elevations of slab on grade.

» FPlace the soll abd other debris in
the proper disposal area.

s Aside from the soll, clear ar19d, grab al
debris,

al

-

* Compact the soll.

o Apply soll poisoning before laying
the beddings or pouring of lean
concrete, Make sure to follow the
directions and number of hours
required prior to the installation
of reinforcing bars.

o Backfill the footing with the
specified type of sall.

» Before pouring of slab on grade make sure that the soll 1s well
compacted. Compact the soll at every 200 mm layer prior to
soll poisoning. Laying of gravel bed and installation of reinforcing

bars.
22

SOIL POISONING

Basic Equipment for Soil
Poisoning




FOUNDATION WORKS

® Dig the required footing from
the natural grade line.

e Pour 50 mm or |00 mm lean
concrete or place a | 00 mm
gravel bed.

e Provide 75mm thick spacer
with 600 mm interval bothways.
The minimum compressive 5trength

e Lay the remfor‘cmg bars and tie
them with no. | € G.I. wires.

s Provide starter bars or dowels
to ensure that the forces are
transferred to tooting

» Pour concrete up to the 5pec;ﬁed
thickness.

G of Column

| :4 Cement/ Sand ratio to achieve 1,000 psi strength of
8 concrete spacer

of this spacer should be 1000 psl.

CONCRETE POURING OF SLAB ON FILL

Pr‘oper Piacmg

The r|@ht way to pour concrete on @r‘ade iIs to start from the
farthest point Workm@ back to the source of concrete mix.

Betore placing concrete, make sure the forms are:

A fixed
7 olled
@ cleaned

@l dried of any standing water.

Make sure that steel reinforcement 1s properly spaced from

the formwork.

- Smeercgje vibrator into poured concrete
mixture from time to time for short
mterva_lgo_nly_._______l_____ﬁ

Ill ——
o= - ———— -j_ SE—

—

_'*"T*:;_;f i

Concrete Column
Compaction

21



ROUGH-INS (ELECTRICAL)

20

I 400 mm

FOUNDATION ON SLOPING TERRAIN

2X Footing width
minimum
R _ | :2 max. slope
NG GOZ for Rock
7 \ TN 30" for Sall

DEWATERING

Use of Perforated Tube

$% (7

: A perforated tube 15
driven into the ground
to collect water from
the area so that it could
J_L | be pumped out.

/R Wellpoint j\




REBAR WORKS

Splice Location for Beams

FOR CONTINOUS BEAMS

W

o no
p Bad

mm.

Bplice

at support

S— - - ,*_

# |G mm. dia. ‘
Rebars

C mm.

\ [

L

1 e

m

at

ch not Splice™
Bottom Bars

Midspan

Thee wﬂ A

- L I

IMPROPER

mm.

o

—l-LlLJ

=

| t

FOR CANTILEVER BEAMS

ara it sUppo

|

— *every 3 layers of CHB

g

/ Provision of Dowels

on Columns & Beams
framing a Masonry Wall

! Detall ofJomm aruntc rior and
s erior wall 1n concret block
S | S con Uctlon
PROPER _
-1 R.C. Beam
off Splice T P ——
— =
e — = i Vertical Bars Dowel
—_ —4 8 at 400 mm. O.C,
e — —__\ —] TE}
—— 5:—“ _Xg%lcal Béré at
™| —d ] «F " mm O.C.

50 mm IMPROPER ] VAR
-—;__\__‘ / ;+
g ) / D Horizontal Bars at
— %-—QL %96
— ] -_-_g‘
—
—
--_______'

Horizontal Bars Dowé
R.C. Column



MASONRY WORKS

Block 1S plckcd up as

e \_M_
. % —; shown and shoved

previously laid

M\c)rl:ér Bed

Joint

< A r‘tlc.al Bar’g\at

ol

" Tl
\\6 ery 400 mm. OSQL u'
| ?4::::--, Horizontal Bar&éﬁ:

‘ “Teevery 5 layers © (;QB
Common method u5ed Ths Y kma_] up
Land settmiconcr‘ete b!oc

-

® Apply mortar horizontally every 3 blocks

Block 1s ievejed
by taping with
trowel

Method of laying
Concrete Blocks - |

e CHB Cells should be fully fille _

Usualfr‘actlce In applying mortar to_blo ¥

After erecting 4 layers of CHB ‘ o

o Observe 3-4 hours interval before proceeding with the next
layers of CHB

1 &

Splice Location for Columns

_ Top of Roof Beam g

3 E

® Proper Splicing at
Midspan of Column

2nd Floor FFL «

o
T IW—‘J!"

® Proper Splicing at
Midspan of Column

I




Splice Location on Suspended Slab

% Bottom bar splices to be located at supports

et

ﬂ_,]r__umar_h _e Column Lateral Tieas
%
-7‘- ,?__ . —eBeam Top Bars
i /[

=% :

=
+H -
S8s
So®
Q518

I

\‘__ Beam Bottom Bars

______ k e Column Vertical Bars

S -

BEAM TO COLUMN CONNECTION DETAIL

SLUMP TEST
> RULER
TAMPING ROD

INVERTED
[ SLUMP

CONE

{ | & mm. dia.
AMFING ROD

METAL PLATE

FOOT RESTS

The slump cone 15 filled to a quarter depth and tamped 25 times-
flllmg and tamping is repeated three more times until the cone i1s full
and the top smoothed off. The cone 1s removed and the slum
measured, for consistent mixes, the slump should remain the same for
all samples tested. Usual specification 15 50 mm or 75 mm slump.

ALLOWABLE SLUMP FOR VARICUS CONCRETE APPLICATIONS
TYPES OF CONSTRUCTION LML € vunt)
MAX. MIN.
igggitfﬁrgcr’ed Foundatien Walls and 100 50
ﬁwéorced Slabs, Beams and | 25 50
Reinforced Columns 125 75
e T —so, 75 25

Compression Test

* Prowvide five (5) cylinders per delivery of
truck on site. These cylinders shall be tested
on the 7th day, | 4th day, 28th day, and the
remaining two (2) would be spares in case that
the concrete was mixed using bagger.

¥ Minimum of three samples should be tested
regardless of volume of concrete.



Removal of Forms and Concrete Pouring of Columns

REMOVAL OF FORMS AND SHORING

ITEM DURATION
Foundation 24 hrs.
Suspended Slab except when 8 days
Aditional loads are imposed
Suspended Slab | 4 days
Beams I 4 days
Columns (sideforms) 7 days
Walls (sideforms) 7 days

\
)

1 500mmMAX
EIGHT OF FO

Maximum height of placing concrete mixture on the form shall be |,500 mm.

——

(PROVIDE WINDOW)

X FULL HEIGHT

“Goomn
S

WINDOW>

X

_ 1500 mm
HEIGHT OF

N

Spacing and Arrangement of Bars

SPACING

="
I BUNDLED

INDIVIDUAL TWINNED

@® L= o0 @0 '8 ‘ *‘b
il T s g2 o
a=25mm : b= 25mm

NOTE: Bars Iarger than 36 mm dia. shall not be bundled
In beams S

T

——

ARRANGEMENT (minimum clear distance to guaranty smooth
flow of aggregates in the concrete mixture

to pass through remforcmq bars).

25mm,
I IE ;1 SPacer
25mmn, . . |

® @ o — @

—

Allow concrete mixture to flow through reinforcing bars.

| 0 mm. 1C mm.

L10m




Lintel Beam
@ CHB Wall Opening
209, 4200,

T VRRE R
)".‘)’.r%lltlf 7

I Ir.J
= ]

I
T T

1
=

Clear

\/

40 my

@ End Walls

N . /‘. Stirrups
1 T 4
- T
1

1O mm. dia.

ST

2-12 mm.

———21-12 mm. dia.

avil *|-16 mm. dia,
e/i

400 mm
E'T DOWEL

Top Bars

o

#

T2-12 mm. dia

Bottom Bars

_— —elintel Beam

CONCRETE WORKS
Concrete Proportion for different types of Structural Members

‘1
TYPE OF CONCRETE PROPORTION l
CONSTRUCTION RETE PROPOR
Footings N@h
Beams - 4 cu, ft. Gravel
Columns +‘=@#
| - Bag Cement 2 cu. ft. San -
—
2 1/2 cv. ft.Sand ~BgE gl
Floor ﬁ %
Slabs R ter
Ramps Q@\
| - Bag Cement 5 cu. ft. Gravel
K/llller' .
ortar
Flaséﬁréna 5+ w%
. “?;;[ ‘J Bag Cement 3 cu. ft. Sand

Approximate Relative Strength of concrete as affected by type

of cement
"[I"ype of COMPRESSIVE STRENGTH IN TERMS
ortland OF PERCENTAGE
Cement s
ASTM | day 7 days 28 days 3 mos.
I | O0% | O0% | O0% | O0%
et~
[l 75% 55% 90% | O0%
11 1 90% | 20% | 10% | O0%
AV 55% 55% 75% | O0% L
| v 65% 75% 85% | O0%
ASTM |: General Purpose Cement
ASTM [lI: Cement for Moderate Sulfate Attack
ASTM llI: High-early Strength Cement
ASTM |V: Slow Curing Cement
ASTM V: Cement for Severe Sulfate Attack

Cement/ Sand ratio to achieve 500 PSI masonry block strength
:6 = 25 pes. - 150 X 200 X 400 CHB
l:6 = 30 pcs. - 100 X 200 X 400 CHBE



SAMPLE FLOW OF CONSTRUCTION ACTIVITIES FOR A 2- STOREY STRUCTURE
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