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3) Roof pitch 3° to minimise wind obs truction and suction ( negative pressime ) .
4) Ventilati on under the roof space .
5) Tiles tied to battens ( roof frame) and ribe us.u up on the ooqou..»umn
6) Diagonal bracing in roof frame . inld
7) Horizontal and diagoral bracing at ceiling u.nqou
8) Strong jointing among roof frame elements .
9) Strong fixing of roof frame to walle .
10) Verandah roof is separate from main roof .
11) False ceiling .
12) Doors and shutters are will shut . .
13) Reinforced foundation and top ring beams ( of masonry walls .
14) Fixing of columns to forundations,

111/ CONSTRUCTIQN OF TSE DEMQNSTRATION BUILDING . : g

The library will be erected with the most commonly found materials in the district and in areas hit by cyclones, including

bricks and files , timber , steel, cement ..

1) Foundation : * Below masonry walls : % . =
Bailt with local quarry stones .
* Below posts and columms. ; ¥

- R.C columns cast in mass
2) Floor : A cement screed on 2em oobnﬂo.«o subfloor laid over a hamd ~ core base 10 cm thick
3) Walls : fiud clay brick .
4). Openings : - domble leaf full timber doors with latches .’
- Wooden " louvre " windows .
5) Ceiling ¢+ - 3Bamboo wattles - 3 coats paint ( light blue )
= Ceiling beams (_0 x 100) a = 500
6) Roof frame : gw&an and braced timber +russes ( trusses 6m long, 4 pices nun tresses 5cm in length)
Roof coverings : 5n° s rafters joint with metal plates 2 mm thick rafters -~ batiens nailed together, then tie with 1 mm
steel wire ., P e
7) Coverings : The roof is tiled with machine made tiles ( NNuFoa\up m) . They ave tied to battehs vith strings for
every three tiles , :

To put up ridge-pole and ribs, and brace the ridge pole with steel string @4 ( 2 strings for one rib ) .
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mv Cac cau kien mai duoc ..E.mw ket chac che .

9) Ghim chat he mai vao suon uwm. -
43 Dong tran de can &lo toe Bwu. len .
Aévowogwgﬁnﬁnmomoumﬁbdwoo.ﬁ.muom» :
12) Giang mong va nwwum tuong H»os wwe thanh mot Euo» 5
13) Co .«nd do keo va gia co tuong
14) Feo suon &ﬁoum 40» nong .
1T/ i oonmy]% mau & :

Thu vien se duoc xay bang cac <m+. lieu nw tim nhat trong diq phuong vq © vung bao .

BEao gom : Gach nung ~ Hgoi ming, go thep, xi mang . .

1) Hong : xey da dia phuong, co giq cong voi vua xi mamh mac 50 . cot be tong duo 1ien khoi .
erob : Lot nen bang be tong san ngang day 160 lang vua xi mang day 20 .

3) Tuong : Jay mwn# nung - Vua TI mac 50 X Bim son

4) Cua @ Cua di pano co then cai

cua so chop lat bang go co lhuon ngoai .
mvﬂﬁ.mbu Eang .cot ep - Son 3 nuoc rau xanh nhat .
. Dam tram (60 x 100 ) a = 50
6) fhung wai : Co tuong xay thu boi va vi keo go
H&oms &oﬂ.lﬁoo 5m. 1 cal

liai doc w; - X3 mo - omc phong lien ket dmbm cac .om.ow sat 2 H% dong &bu cau phong 1y to noum nu..,..w va buoc

day gmﬂ lly. .

7) ‘Chat lop : Mai lop ngoi may 22v/m2 . Ngoi duoc buod vao me bang mm.% ._Eow 1 1y cu 3 vien buoc 1 vien
boocogdwuagau uhammow&owdoo&mﬁv

-

« Co xay bo
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ties -~ czlculation

! Crder guantities

1 mmba.\sw 0,941 = 1 sand; C,4) »5 1 34 i i SEE ! !
1 gravel / Bu ¢,88 3 18Tavel £,35 m3 ! 1-%-3-5 " ! !
._ cement / n° mortar ~ 131,52 kg ) cement:20C 1250 1 532 05 % 0,8 = &4 20loyX2 ! !
i lime / m’ mortar ¢ 88%E ; lime.  £38%g | BEBD 4,2 % 0,5 x 0,2 x 3= 5,04 _ ( ’ _
.1 4) PFoundation column bases - 1t 1 E&2 4,2 x 004 x 0,8 x 2 = 2,42 ! *
: . _ i 8,4 x 8,4 = C;8 = 2 = 5,27 : m
! e 1x1x0,15=x10 =155 ! ! Total  21,4¢ ' -
1 i2e ‘1 A+6,20x 0,4030,15 % 10 ! ! ' ]
_ o = ¢,87 ¥. m Mortar Gl % 2354 = B,56 1 1
1 e £,$ 0,9 %015 x 14 137 fioenre el ! !
1 e 0,9 0,9.4(¢,4 ¥ 0,4)0,15 214 , sand / m useamu 1,18 ;sand 10,1 _
; : 3 =319 “m.ﬂw<mw / m 1,2 21234 m.u.mdmw 5,62 m3 1
m =,00 ; | gravel . .\ugw . L 0,05 21, A : gravel - 1,22 o3 m
y . ) : cement/m” ! 18,53 ! -cement 1556 kg !
b Total 7 ‘ 2 e :
! moster 1,025 x 5409 = 5,2 o3 4 ; '€) 5 cm sand footing ' :
! Materials : : ! ';me  5,2x%0,5=x0C,05=4 =0,52 4 '
! sand \Ew concrete 6,412 Isand, 2,14 n3 ! v A 4l o..m x.0,05 x3_ = 0,315 ! '
: garvel \Bw concrete - 0,857 gravel §,4> 3 y 1224 442 = Cy4 £,0,05 x2 =10,168 ' !
- cement \Bwoobou.m.wm 325,2 cement P300 1651 kg y Esh x 034 20,052 =0,33€ 1
. wood /m’ C,y39 , VE 2m3 _ 1,39 x  1,53¢  sand 1,86 m3 _
g 2 W -~ : o ._ e ’ .

! n2ils /m C,754 ! nails 3,92 kg 173 Sand cement screed ) ] !
! 5) store foundation uvnder walle with ! i ' !
! cement mortexr { ! ! !
! : r v ! !
I : = :
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ORMBESISTANT BUIEDING TECHNIOUES

{

Emh)m,\ oF .wmn.OZD)Q SCHOOL N°7T BABON QUANG TRACH QUANG BINH

1

Material gquantities - cazlcuvlation

Crder quantities

! Material quantitjes » calculatidn

= -

3 Oriey gusx .............._.omJ

11) Cover waila(sand,lime,cement m.)

-( width 220),

2 x 181 352

! wEm\a\ mor. 60,18 1 limpe 751 kg ! ; 22 TS =155 S T
m“.mma 7 n° morter-- 1.1C © oy sand 13,7 m3 ! e ._._o. 52 x 0,45 = 23,4 : 1 : . !
! 10) Fired brick walls (width 110) : ! \ o o - !
NG . . _ g BESEL . : ! . '
[ <R N Cc,017T x 9,2 m3 ' s
: 3¢ x 0,11 x 0,21 = 0,69 . ! ;. P g _ !
'pxle BB 10 x 3% 0,11 x 2 = £,6 ! | cement/n’mortar | €80 PR e | U
! B 6x3x0,12x1 =1 ! t line / Bw cortar — 25.9€ Bt R !
! A .5x3x011xz1 =1,65 I  sand / W’ mortar 141506 T IG5 DA
! 10,92 ! 112) ( Wash lime and colour paint (wallst ! !
' buttruas of wall ( width 110 ) i 2 colours 1 !
' p2. 1,2 x21x0,11x2 =0,55 m S see 11 540 ; T
1 81 1x1,4x011 x12 =1,85 i buttruss see 14 84,5 m Lo
: 8,52 ! ! 24,5 o : w
! total . L 2,13 m3 3 ! zm.«wu.pm.wm % =y !
‘Mortar 0,25 ! line /a? 0,301 ! Lime 188 kg !
! UHHEE\EW &50 t/Brick 5538 v _oou.o&.. powder / a2 0.04 @ & ! Golour powder: 25!
) oosm%\su 166,85 , cement 355,4 kg Alum /2 0,006 . Alem 3,7 kg
| Lime \a mortar  €0.18  lime 128,18kg  , . ; : :
¢ (sand / n’ soH&mH y P § o ~ sand 2,34 m3 "13) : Reinforced-concrete columns ] .
. : ‘Me 0,15x0,15x6,3x3 =0,425 °
'voe 0,2 x0,2x6 %7 =1,680 ' !
'‘M4c 0,2 0,2x 3 x2 =0j240 " - !
'iBe © 0,2 0,2 % 4,8x12 =2,300 ! !

o~
o
—
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Material orwn

es - calculation

Crder quantities

1 Material quantities ~ calculation

t Order gquarnt u..ﬁ.mml_

Y vem oma Y - =N oo oun o

can ton e

o oo v

o vmmem

s 6o

17) Reinforced concrete transversal

[

beams in the openings

2 x 0,43 x

Ring beems in wall ( cot. 3.00 m )

.

20

6 x0,2x0
11 x O

.OQ.H 4
07 2 2

Ring beam ( cot. 0.00m )

Md 6 x

162 2

oNo

0,5 x 0,07 x5
L x 0,07 x 2

Ring beam ( cot. 2.10 m )
22,6 x 0,2 x 0,07

_Total

11,13 1,5 x 0,22 x 0,14 x 8 = 0,369
12 1,2x0,22x0,14x2 = 0,074
Iol 2,8 x0,11 x0,14x6 = 0,258
2,8 x 0,45 x 0,07 x 6 = 0,529

"Lo2 1,4 x0,11 x 0,14 x 4 = 0,086
1,4 x 0,45 x 0,07 x 4 = 0,176

Lo3 1,4 x0,22 x 0,14 x 3 = 0,129
1,4 x 0,4 x ¢,07 x 3~ = 0,117

2 x6,43 xCy4 x0,05x3 .

: . "= 0,052

o4 2,6 x0,11 x 0,14 x1 = 0,043
" 2,8 0,45 x 0,07 x1 = 0,088

— .er

= 0,369

= 0,308

= 1,05
1,12

n
o
(22

N
-
N
et |

oun ous

o=e
.

!

;D-

.
‘=

_ oomu.. ._ 025 Hm. uk_
1.Material -

v

___ cement / m3 _ 325,2
, sand / m3 0,412
“.mﬂmﬁwﬂow B.»..l . .o.mmq
..toomms domﬂm\su o.qwm.
.um.wwm / =3 0,955

_Hmv reinforced concrete etairs

Zumm.sm.h 2x1x0,07Tx1

1. steps .

-total mortar '1,025
Material -

cement / mortar

' gand / m3

! gravel /.m3

.toon ( mould )

y Pail Bwh_.m \ Bw i i

119) reinforced in concrete
CI3 #6 623,43 x 15035

! g8 403

1 #10 196

1 12 g1

P14 odhrys

H.HN.N Ew
1mll2 kg

-

= 0,14
HHMONmNOO.NHHwHOnNM

oww

1756 kg

} cemeny

{sand , 1,22 m3
| gravel 4,6 m3
1 Wood 3,9 m3
mw.bum.u..Hm 5,2 kg
£

! sand 0,16 m3
! gravel 0,34 m3
& wood 0,45 Bw
lnails 0,44 xg
1 6 €45
1 /f8 AT
1. 10 203
1 12 425
1 14 594

cement 130 kg -

o (2 o

oum o s Ty

raw osee

o sum sen cem sen
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.~ Material gqurantities - calculation

Crder quantities

' B =

-1 Material quantities — calculation

Order gquantities d

! 111/| Boof part > ! 1416 x 600 T =10 & i i !
mmuv Trusse L = 5.00 m ! ¥ support 80 x 80 x 480 x 2 x 5 = 10~ ! !
! 80 %120 2,47 x 2 xopmyoom..ooﬂ.m *  lirusse 20x60x240x2x5=19 . | !
! 80 xoo - 3,12 x0,1 x0,08 = 0,049 ! \  Struts . 1 !
.1 50 x80 1,82 <1 x 0,08 x0,C5% 0,007 !- 1 80 xX120 : 3,5 x Q.M 1,12 = 0,15 12, ' 3
! 40x 80 1m64 um.uo.om x 0,04 = 0,010 ! _.me.mm.ouoc\uowﬂa for ties . . 1 1 .
i 1,1 x6 x 0,08 x0,04 = 0,021 1 (40x 80 0,92 X %2 x 1312 = 0,013 '
Lo 0,124 1 " )| support trusse . _ !
¢ \Primary trusses 4 gpite i 1 60x120 0,3 x 4 x 1,12 = 0,01 \ : m
1 80 120 3,24x2  =0,02 : 0,173 , 0,173 m3 ,
t 80 x100 5,6 x 2 @480 Tuc= 12 3 t Bolt 16 x 300 4 m '
1 60x8 2x1 o202 ! : © 16 x 150 4 ] 1
1 40 x 1,9x2 = 0,012 _ _ #14 x 150 4 3 T
1 40 x80 1,2 x4 = 0,015 ! \ ! 6 /14x300 .6 Wi e A
! 0x80 1,1 %2 =_0,007 ! . ! 416 x 240 5 ' !
e 4x 0,162 = 0,648 ! iron 100 x5 x700 25 e, R
& total : 0,728 m3 . ber ‘ ! jor iron for. trusses. 2 ¢ ! "y #
[ !lwed - /m3 1,12 : \:o& 0,676 m3 “ e i \joints =, n :
" pail/n’ - 45 : ?mﬁm 132 kg - :
M ! 'Bolt : 16 x 240 6 x5 = 30! dsﬁu. 3 o MMVmo<m.ﬁmwwwhnwm.mom5?“_.¢u“_..wnwwmo "™ : m
=, 12 x240 4x5 =5 qwﬁo_ _ mx . nw.hp M.m numpxﬁw : _ . !
i | st =l d«ﬂ.ﬂ_ “.,mo“MMNo 3,8 HPMMo.H 1512 ovsml 0,327 1 i !
“ e b s < Y ewr . e Wgdey | Pma | Oyds
| 16 x 180 J=23 = 15/ db“_.._v. - . : ’ P wood - | M
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| Faterial quantities - calculation Créer quantities *:| Materiesl guantities ~ calculation der guantities
cot 1,2 m2 £ cement 144 w2 |34) poubléfdcorsh : -~ | :
rep 25 x10 3 n T ) wood ' 0,1 m3 1,2x2,1x4b =10,1m2 .
. famm 025kg reils 15 g dish mo i S
32) concrete make hard iron lsmirar U form ) wood .+ 0,05m3/m2 T : wood ' 0,504
 0,520,15x0,22%9 =0,08 | hinge . 2,5 hinge 2,50
i . 0,2%x0,2%0,22x18 = 0,158 . s triangle |3,2 iriangle 32
] 0,2 x0,25x0,22 x10=0;11 | [ tach-bort | 0,4 tach-bolt4 )
0,2 £ 0,25 % 0,22 x 10 = 0,11 a loock 044 : : loock 4
s ) C, 487 . : il 1249 ;
Te tong 1,025 cement ,123,6kg 34) Single doors | / . .
cat - 0,47 : © .| eamd 8,2 w3 0,6 2,1 x2bo  =34m2
San 0,863 . . g d 0,42m3 | ainh muc i3 .
33) Dorg dan hoe bamg go wood /o.o@ . . 2 wood 0,17
€0 X100 6,25.x2 = C,1 i . " hinge | 2 : 7 | hinge 7
2,Ax10 =0,192 . : . - | “triangle| 245 triangle | 9
cot. g6 . tach-bolt| 0s6 - . .| tech=bolt; 2
150 x150 2,6 x3  =0,176 | e loock | 046 B loock ' 2 -
0,458 o -, . ‘1 34') Len cua so lat go :
£ - iron elememts | ) s 81 1x1,4x25bo = 32,2 20 2yl m3
250 x50 x5 10 cai . Fhu tung sat . 23 bo ban le 126 cai
20 1,1 ¢ Mood. ., - , 0,51 m3 ) 4 sl 258
T b 4,8 - . bw.m.m 2,2 kg " [ s ghot 32 bo
wood for stairszse : = e .II. moc sat 64 cai
_100x 6o 4,2x1,2 . go %0573 |35 paint the doors , farcia board | -}
. . a4 2x10,0 = 20,2 5
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2CIAL ORDER SOATTITISS

g° g FATERTALS Tnit uantity Frice Total cost
1 Cement P3CO . kg 13 544 290 3 927 760
2 | Yellow sand w3 6 10 ¢Co 65C 0CO
3 | Gravel 1-2 ° » 14 22 090 3¢ 000
4| sravel C.5-1 . . 1,6 22 (00 3¢ 200
5 | cravel 2-4 " £,5 20 €00 17G GO0
6 | Lime for mortar ke 2 725 es 2 508 250
7 | Lime for vach = 18¢e $50 173 €CO
8 | Steel #€ a 645 1 40 1 C32 000
Steel f€ . a7 1 éoC 667 20G
Ao, 12, A4 A 1 222 1 800 1 985 200
3 Steel wire i 52 2 500 138 000
16 | Colour pouder . " 2 14 €00 350 €00
11 § Jem ® 4 1 s5ce é 020
12 | Yood group n3 £,8 23C 9720 2 @22 €00
13 { Vood grow 2 " 1,3 450 COO 5 GES 0o
14 | fedls = 52,3 3 oco .. 159 %0
15 | Stome n3 2€ 13 o0 £58 200
16 | rile v 5 35 236 1 233 550
17 | Ricge tile " 64 £co 33 400
18 | Erike . 22 588 75 2 117 450
19 { Pegp wp the floor w3 40 3 500 "~ 140 000
20 Crey paib kg 36 5 500 224 OO0 -
21 | Br. peixt n 63 6 650 218 <50
22 | Fleck peint 2 5 6 50C 72 500
2% .| Emery peper to 263 150 © 39 250
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h~m§m% OF hmhbzghﬂ MQISP N°T BABON QUANG TRACH QUANG sz

QUANTITIES AND WORKMANSHIP

° ORY Tnit Juaatity F2son>r ccxnentryr
aein labour main labour
1 | Pit forndztion holss =3 24.00 43,50
2 | Pit fourdation vall canzl =5 15.00 18,50
3 | 10 cn concrete footing n3 13,00 21.60 7.00
4 | Poundation columns Lasas -1 =3 5.10 11.00 €.00
5 tone fourdation m3 21.40 -27.30 13,00
6 | Sand footing a3 1,35 1.3C
7 ] Sand cenent sexeed o2 2¢c4d. 2,50 £.00
8 | Pead vp the floor =3 46,00 . 27,20
§ | Fired tmick wall {220) r3 79,7C §2.40 1¢.C0
10 | Mred arick wall (110) n3 . £.50 13.65 £..C0
11 | Cover well morter 257 n2 £4C.C0 3C.C0 26.00
32 | Wesh lim a2 624,50 .20 3,00
135 | Rein forced “concrete coluzms o2 £.10 27.42 12.C0
14 | Concrete coluwsin coverirg s 2 34,50 32.CO lo.C0C s
15 g.mnmL. concrete elements m3 2.17 16.50 Z.00
16 m.mhuho.n.,ma concrete floor =3 3,00 10.4C 3,00
17 | Tranvesszl tear ir opercing 1 3 3,50 18.80
18 | Conczete ciaizcase m3 G,40 2,90
19 { Reinforcing ir ali concrete elements g 2208.C0 £2,00
20 | Cover trcaversal bears . n2 6%, 12,30 300
21 | Cover comcrete ceiling and siaircase n2 €9,.EC 16,60 4,00
22 | Set borta into stairs Tanit 20 2,80
23 | Set bolts and ircn laminax ] Unit .8 0.60
24 | Produnetion and collocation of trusses o3 0.S73 2.40
25 | Vertical diazonal bracing r3 C.49 7.%0
26 | Ferlings and safters n3 2e37 8.20
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LIBRARY OF SECONDARY SCHOOL N°*1 BABON QUANG TRACH QUANG BINH

LIZRARY CF QUATG TRaCH SCZOCL
JCLQIE I=SISTANT CCUT

i)

.

= HATERTIL Quentity Price Total cost

1 | Extre cost of hole %ilie 5 %55 2C 107 %00
2 | Gtell wire § 2 500 15 0C0
2 | Vertical dis:onal 0,49 45C 000 220 500
4 | Wooé for ceiling 2,1 450 00O 245 000
5 | Zemboo hurdle for shelter 144 250 €C 4C0
€ | Joints - Cezent 300 12¢ 2¢0 27 400
- Yellov san c,2 12 Goo 2 0CO
- Crcvel ¢, 42 22 0CC ¢ 240
7 { Steel #4 for =ibs 5 1 oo .8 0CO
8 | Cthexr iron eleneni for C2C €2C €00
S | Tree 155 §-000 °3C 0O0
1c L teel vvire for perling and bett 5 2 500 12 500
2 937 340

woricnanshin -
all labour 170 8 000 1 840 CCO

3 ST7 340
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