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Bamboo 1s one of the\ ol est materlals used

quahtles of bamboo and aré b mgmg about a
‘ broad sharmg of the varletles ‘ f:bamboo*and

over the,
w rld and to de‘cermme thetr poten jal place

ber of: years and some of them have devel-
. oped to a. pmnt where bamboo s multifo &
usefulnes's has became obvmus and challt‘ng-

who‘ e potentlal can be harnessed in the se r-.
vice of the: humble as well as the great In
ptablhty to human needs ;- it‘has- few-
‘he plant kingdem. In the Ogcxdent :

) ‘ LT ' . !
Introduction I | - .

-environrnent bamboo

" many now under] rwxle\ged people will defi-

‘the garden, build|a pigpen or chicken coop,

These_pr__']\ects now a ‘e_,--,have the'means. of augmentmg their dally

'm the\manufacture of high-quality papers ‘and
' rayon—new mdustrxes agg’ mcreased natxonal
;inicome may_ be brought: to underdeveloped
. areas,:
- ~—— +that bambee—ts-‘be&ag—usedas-one of the veé~.

s a natural feature :
have amply demongtr ted its claim to a spe-_
cial place in their everyday life.

As technxcal coop ratxon contifues to
smgle out spectes w1tl*\1 outstanding utility,
and to dlssem“m%ate them more widely, along
with the old skills and \the new techmques
essential to their practical use, the lot ‘of

Ijngely be improved. With'a few. plants of
superior bambogs in the backyard, a family
will have at hand| the wherewithal to fence
or add a .room to|the house. They w111 also
-income by makmg baskets or other special-
ties m spare time for sale or exchange at s
the market. i F ; o
I techniques. of large-scale, mechamzed
utthzatlon can be developed—as for example.

1t is w1th tuese/prospects in view

h1c1es for 1mplemvn}t_lt‘ng.,the Point Four pro=-. ...
‘gram. / ) . vat o
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Bgmboo may / ’be used alone to make all
fparts/ of a house/except the firédpl ce and the -
‘ chlmney Under most conditions| however,
bamboo\;s actually combined with other
bu}fldirlg;materials, such as wood, clay, lime,
’c¢ment galvamzed iron, and pa?b leaves,

;-gccording, 'to their relative suita 111ty, avail-
o ability, and cost. ‘ |

, // - The use of bamboo either as a primary,
/ secondary, or occasional source of building
“material is common only in areas where
-suitable bamboos grow in sufficient abund-
i‘ance, Importance ‘of bamboo m any given
..area usually is deterr\:mned ch}efly by the
“economic level of the cornmon people and
by: the cos f other, more durable, materi-
“als, . Structu al soundness ad quate toithe
exlgenmes of lo¢al conditions, ls~common1y
achlesved with bar}B o, but a general monot-
ony. of design and a medlocre level of exer
~cution characterize bambeo: houses in many
‘area’s. Ih certain cultuyal afeas “however,
-and espec1ally at hlghen eco 5 omic levels,
as among the well-to-do clalsses of Japan, .

i i % : 7 I ‘ \
Parts of a Hous;]e for Which Bdinbdos Are Suitable |

perior knowledge of, and devotion to, fhe\o
principles of functional design wjith an - \

awareness of the possibilities. of bamboo \ * -

as a building material of strength and \
beauty. Being an artist as well as an ar- \
chitect, he will appreciate the aesthetic y
qualities of bamboo and its versatility as

they have been demonstrated if each area

where its use has been lifted to a high plané.‘ '

Given the right inspiration, the opportunity
to travel and to study the best examples of
the use of bamboo in building construction,
and the cooperahoﬂ of persons who know

the bamboos and the techniques of using "
them, he will be able to synthesize the =
best features of bamboo with the technical-

improvements suggested by his Western - ',

background in functional design—and so v
produce for each ¢ lturalrl area a series of
designs and pians hat will be a credit to
the architecture of our age. o
Bamboo has several characteristics
that make it a suitable and economical

. building material for house construction,

- —Java, andrM&Iaysm barmboo—ts—employed'— ~—as-well as for-the scaffoldmg (fig. 1) that

‘jarchltecturally in ways that are dlstmctlve
‘and basically artistic. Cohen 1nd1rect1y

_ alludes to,this recogmtlon of bamboe’s

- i'ispecxal virtues: ‘'The prmcxpal post in a
‘ja.panese house’ characterizes the house

with regard to quahty and construction.

' *The roof members are trussed to the post,
~and enable a properly €onstructed house to
stand up to earthquakes and tremors. ‘The
writer has seen many houses- in whlch the
“prmc1pa1 post is of stout bamboo, o1, in
which'a stout timber post iss given more N
_character by being ficed w1th‘bamboo "1/
Itis my expectation that an architect ° {
will,'pneéo'ntly:bappear who combines a su- ‘

Q
ul

Y ow. E. Cohen Ut111zat10n of Bamboo
“in- -Japan, p. 1. Commonwealth of Austraha
~Scientific and Ind/ustrlal Research Organx-
~ zation. South Me%ourne Australla April
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fac1h_tates such constructmn

1. The natural umts ‘or culms as
they are called, are of a size and shape

that make handlmg, stormg, and processing :
“both convenient and ecohomitcal. . ‘

2. The. culms have a characterlstlc
physical- structure that gites them a high
‘strength-weight ratio. . They aré- round or

‘nearly so in cross section, and usually

hollow, with rlgxd Cross walls strateglcally

jplaced to prevent: :collapseé on bending. - .

Within the culm walls the strong/ hard

\tissues of high tensile strength are most
\hlghly concentrated near the surface. In

this position they can’'function most effi~
ciently, both in ngmg mechanical strength :

~ and in forming a firm, resistant shell. J

' "»3. The substance and grain of bam-

" boo* ‘culms make . them easy to divide by
hand 1\nto shorte;‘ pieces (by.s‘aw‘ing or |

chopping) or into narrow strips (by split-




{
- 1

I

. i | , . : R H 3 & . a
A tingﬁ)’ No Costly mach1nes only 51mp1e ' bamboo, partly because a greater pres- §
o - toolsy are' requlred S L e tigé is generally attached to hardwoods,
4. The natural surface of most bam-i,+ and partly becapise certain hardwoods
boos 15 clean, hard and smooth, with an ‘ uch more resista .

attrtztwe color When the culms are prop= ood-eatmg insects than- = ‘

erly matured and seasoned, . ) untreated bamboo = 7, - .
} 5', Bamboos have httle waste, and no | _ T here aré certain cu-cumstahces
bark to’ remove. : B '\ T how ver ur/lger which the super1or resll- o )
’ ; iencyrof'a bamboo frame confers im¥por- T \ o
; Foundation 4 ‘ tant a vantages over a r1g1d construction. ‘
Examples °f the use of bamboo posts ‘ In regigns where sharp earth tremors or
mstead of a conventmnal foundation for . ' quakes ccur frequently, a bamboo- framed
Jlow-cost houses may- be seen.in both hem-‘« house’ may survive and remain service-
1spheres (#ig. 2). Uriless they are treated = . hle longek than any other type (flg. 5). '
“with some’ effectwe fungicidal preservative, , &%t e shlection of materials for tB ‘
however, such posts are'not expected to _ .- T severa] typey of strictural elements, the
- last.more: than two or three years onithe® - charadteristi of the bamboo should match -
L 'average or five years at most under un= )\ - ' ¢he function to be pegformed. Only whole
“usnally favorable céndltlpns Although N \ culmé are used for the principal parts of
ine’ experlmengifl ‘data ‘are available, it \ a bamboo frame Tﬁe ﬂmen51ons of the

: gseems reas/onable to expect that the last—

ound may ultlmately be extended appre- o \1mportance of the fungction they perform
: 'applymg pentachlorophenol in an ‘Stiffness and ultimate strength’ are xmpor- -
pproprmte form (see SeC'ClOD on preser- © tant in elements of the’ rame. To. get rel- !

‘Until rehable and economical K .. atively uniform dlameters, and maximum
ents have been developed for pre- . thlé:\kness of wood wall - (fof\shffness and .
g bamboo. that is' frequently wetted ‘

stre) gth), the upper, h1gh1y{apered rela- -
; t1ve1x thin-walled pertion of the culms is
/ remov\ ed. These tip cuts may‘be used in
wattles and-daub partltlons qQr. er toofr
; sheath1 1g, where close spacing may make
_up for the inferior propéfties of the indi-
* vidual units. : :
The i d1v1dua1 structural elemen S that
. compose the frame of a cinven‘nonal all- e

\w1th damp earth

in contact

i treated bam- ;
for example,

» hamboo ho\xse correSpond closely to those
~{  found in an allc timber frame:  Corner posts
/f glrders or lates JOIStS stmds, struts or

~ The use of bamboo 1mposes ce\vgm 11m1ta-'
: tlons however Mortlce and tenon Jomts
cannot be used AR framiing bamb o any cut
C “such as- notch or mortice, draS‘tl ally re<
duces the. ulhmate strengthl of a bamboo T
E culm The. only exceptmn 15 ‘the nétch or ) i
| saddl¢like cut’ used at the upper. ent\:l of/posts .

to cradle more\securely the horizontal ele=

ments_ that rest’upon ‘them (jlg 6, C-and D)

. W1th the exc\eptlon of thdse of cer a'p SR

| spécies: of :Guadua- (notably G angusttf\ol'a) .
"-and of Chusquea; the culms qf most, ba‘m'oos
w111 not: take nalhs without sphttmg For
thls reason the %mpmgmg elem\en’cs are

b CE
= co




genenally lashed to each other at their in-
tersel tions (figs. .6 and 7). In the Far East
the wi hes used for lashings are commenly
splitif "om bamboo, more rarély from rattan,
Whe,.’re__ hé avaxlable bamboos: yield br1tt1e

/ " ough vines or the bark of’ certam

_ Jshrubs may be used for lashmgs

: ‘reas soft iron w1re most of it

: vedge of ba boo- craftsmen in Varlous cdun-

“tries const1 ute the ymost hlghly recommended
guldancé for \the seléction and use of avail-
able ma"'tq‘rial However, a resourceful per-
son of practlcal experience in buxldmg may

; ~9jten be abl& to @uggest sound and useful mod-

o ifvt1ons o convent1onal procedures
3
. P /

\
‘™ ‘ny b mboo houses have no floor other
1e-sunface of the Jearth on which they

] uilt: ‘Zhis’ surface should be, and usu-
s, raxs%d somewhat by f111mg w1th

X it ma be compacted by poundmg If
tthe f111 is made with clay, so much the better

‘;‘more stable b§' pavmg it with bamboo boards,
The soil should ﬁrst be grad‘ed to. prov1de

natural dramage but riot compacted before-
: g mboo\boards are laidfin place. - These
P unded \ith a'tamper of su‘lt-

pa ted'd/ by the same operatlon. s ;
/‘_better ‘houses, ‘the floor 1s ralSed ]
the gr_ounri 'I‘h1s arrangement 1s ‘more
ic,a d‘p Hovides a, sheltered space be-—
‘the floor whlch«’has many potentlal uses,

‘and the size of cqlmeused

‘function more effectwely, however, when Wy

2 vored in Latin America is called bajareque

'culms horizontally and at-close intervals,
-to both sides of hardwood or, more rarely,
'bamlgoo posts.. The" space between the strips

' stones Durlng thts operatlon the bamboo
'strips are more or less completely covered
‘with mud but in time ‘they become exposed

“walls madé of cenventional stone rammed -

o haps ‘more w1de1y used,. 1s known in Peru L
“and Chile as quincha, It'is a sprung-strip T
- construction, known as lath~and-plaster, =

~wattle-and-daub, or stud-and-mud (fig. 13).

: plaster which. is apphed to one 51de only -

oo(figs 14). I these boards are expanded
e shghtly, i e y stretched laterally, as they

Spacing spec1f1catxons must be worked out
locally for the rm‘dlvxdual' species of bamboo

The flodr ‘Covering may be made of 'small

ue

whole culms, gtrips, or bamboo boards made,
by opening and flattening out whole culms
(figs. 8, 9, and 10). When 'the floar %consists
of bamboo boards, it is gengrally fastened
down by the u’ée‘of thin strips of bamboo

~secured to th/é suppofting members by

thongs, wire lashings, or small néails, accord-
ing to local preference and the materials ' . .
avallable (fig. 6 B). . A TN

Walls Partitions, Ce1l1ngs’

The construction of bamboo walls is sub—
ject to infinite varxahon, depending on-+the

. strength required. (for resistance to natural

forces such as hurricanes and earthquakes),

the protectlon desired from rain and ordinary
w1nds,/ and the need for llght and ventilation..
Eithey whole culms or, longxtudlnal halves s .
may be used, and they may be applied in- ‘
either'horizontallora vertical array, They

they are~Vertical, and are more durable; for ’
/they dry more quickly after rain. (Fig. 11.)

-A form of wall construction widely fa-

(fig. 12)—at least in Ecuador. It is magde by
na‘ihng or lashing bamboo strips or slender

is f111ecl with mud alone or withr mud and

by we&thermg This form of constructlon
is relatively massive, though less so than -~

earth, or adobe bricks. Coe .
Another form of wall. constructlon ‘per-

In this: form; the flexlble strlps are woven . -
together to provide a base to receive the

‘or to both gides. : T
A more attractive but less\substantlal i
covering may be ‘made -of bamboo boards -




are attachbd they prov1de a sultable base
for plaster or stucco. Sometimes barbed
©%, . wire is nailed to the surface to provide a
~ % better bond for the stucco. When whitened.
" ‘with lime or painted with cement, this ex=
‘terior is very attractive (fig. 15).
. Partitions are commonly of the lightest
construction, such as a thin matting sup=
ported by a light framework of bamboo. poles.
In'the: Phlhppme Islands, and-generally in
the Far East, where suitable bamboos are.

' -plentiful, the partitions and even the outer
walls of houses are commonly covered with
matting woven from thin strips split from

‘. the culms (figs. 16 and 17). For this pur=-
‘pose, bamboos with thin~walled. culms and
tough wood, such as- many species of the ge-

. mus Sch1zostachyum .afford; are preferred,

The width' of the splines, -or thin bamboo
str1ps and the-pattern of weave vary locally

. and accordmg to the desired quality of mat-"

atmg (called sawale in ‘the -‘Philipphe Islands).

--Ma.terlal for matting is sometimes prepared’

, from the culms .of thln-walled,bamboos byee
: ,.jsm‘p‘l'ybcrackmg the nodeg,and openmg the
culms out flat,’in much the same way as
boards are made (figs. 8 and 9). _
~ The ceiling may beé covered with a close-

k ly placed. series of small unsplit culms, or '

: by a la‘ctlc.ework composed of lathlike strips

' split from.larger culms. Bamboo matting

ot

. In some places the ceiling is gmitted alto-/
: ‘?Aigether lperml'ctmg the freer circulation of
coald welcome inthot, hurrud seasons, This
omlssmn has the added advantage of facil- '
ltatmgr the dlspersal 'of smoke from the’
- kitchen fu'e “In the areas ‘where ba: boo is
" 'used for housmg, EY chxmney would be a cur-
L ros1ty -

4 fDoors and Wmdows

i For. practu:al reasons, ‘window and out-

: side door openmgs are generally kept to a

E ‘;mmlmum They may: be framed with wood
“or bamboo The doors themse?ves may ‘be

‘Wwood; or. they may be wqven barnboo mattmg

: ‘f.stretched ona bamboo frame, a panel of

: ,‘bamboo boards set in a hardwood frame, or

Ca sturdy gatehke barrler constructed of Y

““bamboo bars, Doors are $1de hinged, and '
’fas'cenmgs vary from the tradl’cmnal latch~

N strmg tb: lock-and-chaxn/ Figure 18 shows

boo for the door of a” pwneer settler s ‘hut,:

.is\favored as a céiling finish in many areas/

j
/
!
J
,f

the rough and-ready use of an inferior bam- -

If window openings are provided, they

may-be framed with bambgeo or*woed. Most

windows are left unglazed and unscreened.
Closure ma;s be provided in ‘the form of a

) b\mboo or wooden frame covered with
_ bé“rr}boo mattiig or palm-leaf thatch. Win-

dows are usuaily hinged at the top; when

light hours—they serve to exclude the sun's
At dark the

) op}n—as they are during maost of the day-"

direct rays or light.rairffall,

- _house is closed, to keep out thé ‘*night air,'’

'

..

) ROOf : ' o

‘ratio, bamboos are used to excellent advan-
~.account must be taken of the natire and -

- halved bamboo culms (figs 19), bamboo_
" (fig. 6); or tile (fig. 20).
tural u

~‘caseJ - I *
‘(flgs 21 and-22).

. Toradja hous

.ture\y . \ 4 -

"Delta Tonkinois.

" INlus.

generally considered unhealthful. Actually,

the r]n<1no of houses at night’is justifiable

L1031t 1OUS e Loilaliafag

on other, more realistic, ground: "it prevents
the entrance of mosquitoes, rats, bats, and
other unwelcome visitors. Permanent win-
dow bLars of bamboo, many of them p‘ainted
black to simulate iron bars, are frequently

used to’frustrate would-be trespassers.

Because of their high strength-we1ght ¢

tage for structrral.elements in roof con-
struction (fig. 6, A). In designingthe roo.,f,

weight of the roof covering to be used, - '~_
whether it be grass or palmleaf thatch,

shingles, corrugated sheetmetal, eternite

The dimensions, ori-

entation,and spacing of the individual struc=
h that support the rwof covering are

varied to conform to the requirements of the’

In the Department of Caldas Colombia, :
whe;e bamboo 1s available in un\11m1ted
quantltxes a unlque type of roof structure’
has been adopted for the use, of bamboo
It makes what appears .
to be an extravagdnt use of material, but
the’ resul’ung structure is strong, durable, )
and attractlve T

Edward Beckw1th s photograph of the *
in central Celebes (see ..
frontis‘piece) 'is another striking illustra-""
tion of the‘usé of bamboo in roof archltec— ’

2/ Gourou, Pierre. }Les Paysans du
.Publications de 1'Ecole . L
Frangalse de I'Extréme-Orient, v. 27. 640 pp.
Paris, 1936, L

3/ p. G, Falrchlld The World Grows
R‘o_undey_Door, p. 115, New York, 1947,




Plpes and Troughs :
L The. culms of certain bamboos, wrth
dlaphragms removed, serve adrmrably

for the fabrication ‘of pipes and tro hs.
Longxtudmal halves of bamboo culms

ake very satisfactory eave troughs ‘Where
all is' light and water must .be conserved
they are used to collect rainwater from. thg
roof and send-it into a barrel or-cistern for
Mage. Where ralnfall is heavy, they-are’
to carry the ‘water frém the roof to. \\
tant _point, in order to ‘avoid excessive.
,around the house :

nder ‘Certain cirgumstances wash water
'_om the kitchen may be disposed of through
' For this purpose

b;&. 'boo plpes or troughs

°

_ to-makKé the lowerisection of the drain pPipe,

.in light oil), (5) placing them together again

-large enough’to give the -required carrytﬂ'g ‘

(fig, 19). 'In Japan, closed‘ pipe water sys-

tems are constructed of bamboo but it is

very difficult to make the joints leakproof,
Underground drainage may be effected

by means of bamboo pipes of simple con- T

struction. The steps in preparing the bam-

boo for such us (1) halving the culms, ~

(2) removing th phragms from one half

(3) cutting notches in the edge of the other

half to permit the free entrance of water, : '
(4) treating the two halves with preserva-

tive (5- to 10-percent pentachlorophenol

in their original relation, and (6) binding
them together with wire. Sfch drains may:
be extended to-any length by“placing the
smaller tip end of one pipe igto the larger
basal end of the succeeding onew.

. To be suited for the uses just d«escrlbed ;
the bamboo culms should have a d1arr1“e¢,er Ty

capacity, and the walls should be thick enoug)g
to prevent collapse under use.




- Pubhshed references to the use of bam-
: boo in reinfarcing cement concrete struc-
‘,*Wtures -or parts thereof- indicate that the prac-
tice has been followed to some extent locally,
for some decad%s- at least, in the Far East -
. (China, Japan, and the Philippine Islands).
‘ During the 1930's several experiments were
/carrted out in Europe partxcularly in Ger-~
many and Italyy.to'test the performance of

v

4/ H. E. Glenn.

Bamboo Remforcement of Concrete

readily available information on the subject

is to be found in the report of a series of

experiments carried out by and under the’
direction of Professor H. E. Glenn.
important sections of this réport are quoted
here, in entirety: %7

Two

4
/ Bamboo Reinforcement
of Portland Cement Concrete Structures,
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“Below 1is glven a sumnm—r.y_of-the conclusions ag mdlcated from the
results, of tests on the various beams included in this study. = AR
.. 1. Bamboo remforcement in-eoncrete beams .does not prevent the
_ failure of the concrete by ¢racking at loads materially in excess of |
. - those to be expected frcrrn -an unreinforced member havmg the same
- ’ du'nensmns Lo - . ) ‘
o -2 Bamboo remiorcement in concrete beams does increase the S
load capacn‘.y of the. member at ultimate failure consxderably above that
to be. expected froman unremforced member havifig the 53“7? 'dimensions. v
i 3, =The load capacny of, ‘bamboo reinforced concrete bearhs increased a . /_/“_,‘,;
Ty Ly w1th mcreasmg percentages of ‘the bnmboo reinforcement up to an opti- B '
. mum value. , : '
- ‘This optxmum value ,OCCurs when the cross- -sectional area of the
amboo emfurcement was from three to four percent of

1}

6 Concrete beams with longltudmal bamboo reinforcement may be
y safely loads from two to three times greater than

slightly gres
seas oned unt

39 load capac1t1es thnn do equa.l sections remforced with ;. |
ented bamboo. Th:s ,statement was vahd so long . as the ‘

7 ted ba.é-nboo was used as the long1tudma1
ment m concrete m mbers\fhe dry. bamboo swelled due to the




- absorption of moisture from the wet concrete, and-this swelling action
often caused longltudinal cracks-in“the concrete thereby lowering the
load capaglty of tHe members. These swgll cracks were more likely to
aoceur in members;, where the percentage of bamboo reinforcement was
hlgh This tendency was lesse,ned by the use of h1gh early strength con-
; drete. . . L

The load capac1t1es of concrete members remforced with bam-
boo vary with the dimensions of the ‘members,

»'10, The unit stress in the longitudinal bamboo remforcement in
concrete atnemeased w1th 1ncreas1ng percentages of reinforce-
~ mient. / :
11. The ultlmate tensile strength of the bam.boo 1n ‘bamboo relnforced

. corcrete members was not affected by changes 151 the cross sectional ;

areaﬂof the rnernbers so long as the ratio of bre/a‘tdth to depth was con- T
_stant but was ‘dependent upon the amount of bamboo used f'or.reinforce— ’
,ment ) g i N .

r IL Members havmg the op imum percentage of bamboo reinforce- .
ment (between three ‘and four percent) are capable of pro'dumng tensile
stresses in the bamboo of from 8,000 to 10,000 pounds per square inch.
To13. In’ designing concrete members reinforced with bamboo, a safe
_tensile stress for the bamboo of from 5,000 to 6,000 pounds per square
‘inch may 'be used.

14. Concrefe members remforced with seasoned bamboo treated

with a brush éoat of asphalt emulsion developed greater load capac1t1es ,
s than d1d equdl sections in which the barnboo reinforcement was seasoned S

untreated or unseasoned bamboo. ‘ ¥

15/ When seaaoned bamboo treated w1th a brush coat of asphalt ~

emuls'lon was used as the longitudinal reinforcement in concrete mem- -
bers, ’there was some tendency for the concrete to developswell cracks; T ‘
“especially when the percentage ‘of bamboo reinforcefnent was high, : k -

16 Care should be exercised when using asphalt emulsion as a
watérproofmg agent on seasoned bamboo as an €xcess of the emulsion
on the outer perimeter of the culm might act as a lubricant to materi-
ally lessen the bond between the concrete and bamboo. | o
} “Concrete ‘members reinforced with unseasoned sections of bam-*

P

béo culms wh1ch had been spht along their horizontal axes, appeared

to develop greater load capac1t1es than did equal sections in u'hmh the
'}relnforcement con51sted of unseasoned whole culms. ‘ ,
. 18. Concrete ‘Tnermnbers reinforced ‘with seasoned sections of bam- r _ o
fboo culms,/which dad been split along thelr horrzontal axes and treated : - Lk
/cwitha bruéh coat of asphalt emu151ort developed co derably h1gher " .
load capac1t1es than didjequal sections .in which the%}lf‘orcement ywas [ -
‘}spht sect1ons of seasoned untreated bambop. e R ot
~ 195 When spht sectrons of seasoned untreated 1a ge dxameter culms
, were used as/the remforcement Apea concrete beam, Llong1tud1nal cracks
} appeared in the concrete due fto the’ stwelling’ ac‘tlon of the bamboo Th1s

cracklng of the concrete was pf~suf-f1c1ent ~1nten51ty ‘as. to v1rtua11y destroy Ere

the load capacrtaes ‘of the members /f = y

v! <

20. V\hen unseasoned bamboo was used as the relnforcement m a /(’-"

fconcrete member the baml/)oo seasoned and shrank over®a period of

- tlme whlle encased inithe concrete “This seasonmg action of the bam-
"_boo materlally lowered the effective bond between ‘the. bamboo and.con-
\fcrete withia® resultant le: senmg of fhe load capac1t1es of .the members#
’ Zl Increasmg the strength of he concrete mcreases the load ca-



~22. Concrete members reinforced w1th seasoned bambqo treated /.
with methylolurea did not deVelop greafer load capacxtxes “than did equal
sections in which the bamboo reinforcement was seasoned culms tregted
with a’b¥ush coat of asphalt emulsion. T . . /
. 23, The load capac'.ltlesjf'or concrete members reinforced with yn- - ot

"\
. seasoned seasomed or seaSoned and treated bamboo culms, were ifg-

creased by using spllt bamboo dowels as the diagonal tension reinforee- 3| . .
T N . ment along the sections of the beams where the vert1ca1 shear wag high. - / / R
' o 2;. The load capauh s for concrete membérs reinforced with un- ’ )
seasoned, seasoned or seasoned and ‘treated split sections of bamboo
were*increased by the use, of.a combmatmn .of split dowels and the bend-
'mg up of the upper rows of the split bamboo from the bottom of ,the . ' \ '"_A,‘
RV beami into the top and covering thé's sé—flons s of t the beams where the ver- o
ST . ticdl shear was high? : ! : \i
g - L i 25. Ultimate failure of bamboo reinforced congrete membérs usu- -y -
T o ally was caused by diagonal tension failures even though d1agonal ten-
sion remforcement was provided. . : a
N, 26. A study of the deflection'data for all the beam speC1mens test’ed
_indicated: ) - : S
(a) That the,deflectmns of the beams when tested followed a fau‘ly s
" ‘accurate stralght line varlatlon until the appearance of the first crack T¢ .
in, the concrete. . . ~=u.

S (b} Immedlately followulg\thls first crack thgre was a pronounced F .
e ~ "flattening of the deflection curve (probably due to local bond slippage) ,
4\\ ~ followed. by another” perlod ‘of fau-ly accurate. stralght line variation, but - i
) \ at a lesser’ slopg, until ultlmate fq&llu're of the memb-’r occurred. This
\\ flattenmg of the deflection curve was more pronounc'ed\ln the members K

.- where the amount of lonﬁ‘ltudmal bamboo reinforcement: was\small : - i
,.\,\~- (c) In all cases' noted, ithe deflection curve had.a lesser- slope\ after ) ‘
the appearance of the first crack in the concrete, even though hlg‘h per- Y
centages of barnboo reinforcement were used. R
27." No pronounced variations were observed when the behdvior of
“bamboo reinforced. concrete ‘members under flexure and havmg *‘tee!’
Seetions was cornpared with that of equal members ha.vmg rectangular T - :
'sectwns | M e ‘

5

- s1stmg of “tee''. sectxons were no more effectwe than were equal rec-
e tangular sections, provided the breadth of the stem. of the ‘)‘tee" sectlon
',was equal to that of. the rectangular sectlon and the: eerctlve depth of’

' R ‘commended for Bamboo Remforced Concrete

. Destgn and Constructlon Prmc1ple‘s et _\" L
glen,,

' 'l',.' "1 In 1; portant concrete members thee usé of whole culms of
. unseasoned bamboo 15 not recommended as the remforcmg ma'terxpl,




~color should be selected for use from a nyatlve bamboo grove. This prac-
tice will insure that the culms selected-are .at least three yedars old, )

3. »When thoroughly seasoned whole bamboo culms are to be used as
the reinforcement in important concrete members subject to flexure,
.Some type of waterprooimg’xs recommendedu-

- 4.; When seasoned sections of bambop split Wameter
culmé are to be uséd as the reinforcement in concrete metrbers under
flexi re, some type of waterproofing is recommended for the bamboo in
all impor.tant Ioad-carrying members. However, for slabs and second-
members‘ and where the concrete sections are of a size as to-allow -
the plncement of the bambpoo with a clear distance of from 1l to 2 in-
‘ df’xes between the individual bamboo splints and between successive lay-
, e/rs ‘the use of unseasoned sections of bamboo is recommended pro-
“'vided high early strength cerhent is used. In no case should the sp¥it
/ bamboo sections have a width in-excess of thfee-fourths of an inch,

. 5. The use of yertical split sections of bamboo culms is recom-.
/ mended to provide for diagonal tension stresses in members under
yi~ flexure covering, the portions of the member where the verticel shear
7 ‘is high and where it is: impracticel to bend up the main longitudmal bam-
“boo" reinforcement for this ‘purpose. In contmuous members and where
.otherwise practtcal the practice of bending up the main longltudmal
bnmboo reinforgement at points of heavy ; shear to p/‘rovxde for diagonal
tension stresses is recommended. Also, in e.ll ‘casks ‘where it is prac-

" tical; a combination of the above methods/is' recommended, =
6. Proper spacing of bamboo reinforiwgt\is{ very important,
- Tests:indicate that when the main longitudinal bambgo reinforcement is
+ ‘spaced too closely; the flexural’strength of the member is adveisely
- affected, Also, when the. main/longltudmal bamboo reinforcement is used-
in verticel rows end whéd the top row is'near the neutral ox’is of the
: -member the area of conérete at this section in horizontal shear may
5. /be sufficientlylle as fo cause failure of the member due to hori-
s zontal shear. :Inmany £ the specimens tested under flexural loads, the __
~cause of feilure was attributed to horizontal shear; however, in most
instances where ia.ﬂure was from this cause, horizontal cracks existed
“=in the- concrete due to ‘the swe}ling‘ action of the bamboo reinforcement:.
,‘ = .In' plecmg the. bamboo: remforcement care should be taken to al-
ternat, the basal end disial endl ‘of the. bamboo culms i},‘ all robvs.; This
P ‘e will insure a fairly uni o’rm cross-section of the bampoo rein-
,-Aforcement throughout the. leﬁg;h ‘of the member and the resultant wedg--
‘ ing effect ‘that will be: obtéined will moteriolly increase the bond between-
: oncrete and’ bamboo. o : /
8. The' desigz/yof strucﬁurel embers of bemboo remforced concrete -
for ﬂqxural loads will be governed by the amount of deflection that can
“be allowed for the: ‘mewmber. Inall concrete members subject to flexural
"l‘oeds o;h‘l/gh degree of deflection is obtained in the member before fail-
1t e;. Due to this high defl ctxon feilure of a bambbo reinforced

.




-crete'membei"s reinfor'ce‘d with conventional steél is recommended for
the des't.gn of concrete members remforced with bamboo. Values have
been recommended for the allowable unit: bond stress between concrete
and bamboo;’ for the allowable unit+tensile stress in the longitudinal bam-
“'ooo remforcement .and for the modulus of élasticity for bamboo.- These
ecommend«ed values should. be used in designing a concrete’ member
remforced with bamboo for flexural loadmé It'is also recommended
that “tee”beams be’ desxgned as rectangular bea.ms agnormg the flange *
-,w1dth inthe calculetmns. s - . ‘
10, Some of the 1mp0rtant characterlstxcs ojconcrete members re- T
: m@orced with, bamboo on w‘hlch future research ghould be done include: k
, (a), Use-of those spec1es of bBamboo in wmcnr the ricdulus of elas<
ticity is higher than tha.t of the species used iny /these experxmfents : Lo
(b) More exact] d(ior on diagonal tension reinforcement. i : «
./ (e) Further tests of theiuse of green uncured bamboo culms as “the !
ey remibrcement where the conditions are such that the: bambao will be " ™ _
'completel? seasoned while encased in concrete, ‘ e
1(d) More, gxact data on the bond between concrete and bamboo, :
(e) 'I‘ha use of othér waterproof}ng ngents than those used in these"

STt is: obkus from hls\very comprehen-‘ . mg members such a§ wall panels ‘and floors -
swe ‘and- carefully constdere\henes of- state-

’ resttng/ on well-compacted earth, has more
‘to rec/ommend it, from the practical point
of view, than the bamboo remforcernent of
load bearmg members ‘of aistruCture,’
: \, The lay reader will find' an -admirable ‘
su mary oh use of bamboo for. reinforcing
r\gte in the appendix of an-article by V. D.

ésraphy) . R

Iz.'.i.ma.ye on the strength of bamboo (see bxbh-
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on for a long tim ~and 1 ctaal v .+
it hns not been sur e}ed ,How-

.. The Iéland of Madagascar whose flora is

- the natural dlstnbutlon -of bamboos extends ;
~from” southern United States'to Argentlna HE

. ,ﬂhs area, but they are‘very unevenly dlStrlb-' B
“uted.. ‘Many’ of the recorded specu:s are. very .

vabout 50, drstmct genera.

"“,‘Géjo_'ngaPHiZ:aL Distribution ot”"Bam:bpps' R _ -

. a™

extends from India t6 Chira on the ma}in-"’v
land, and frem Japan to Java-among the
islands, Some 20-o0dd 'spe_e‘ie-S’of bamboo

" have been reported from the little-known

flora of Afrlca and many of these are ‘used
by the natwe peoples for house constructmn.

more fully knawn, has been. found to have
more'native species of bamboo than a¥e
knawn to occur in the wholé' of Africa.. Aus<'
tralia has perhaps a half-dozen natwe specxes,
Europe none. . In the, We,stern Hem1sphere, : =i

and: C}ule. S%me 200 spectes are native to. oo

imperfectly known; and some kinds have been.
recorded under more than ot}e name, but.the
known barnboo fléra of the world*wprobably

totals moreé than 700 spec1e:§ classdvd m

.. N

~
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‘Figure 1.-- Bamboo scaffolding
‘1¢ uséd in constructing an
apartment house in Cali, Colom-

" bia. In stréngth and durability-

bamboo is well- sulted for the
" purpose; for economy it is prob-
ably unequaled. -

Flgure 2.--From supportlng post,s to raft,ers “and
. sheathing] this cottage in ‘the Ecuadoran lowlands
1s made entlrelyn of native :bamboo, Guadua an angus-
tifolia. The posts may serve for five years;
the siding' may remaln in serv1ceable cond1t1on
. for decades.
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Figure 4.-- Framework of this house" -under constructlpn in Java 1s harowood but rafters,

~sheathing, scaffolding; and even the- I“ddder are barboo. Walls afd partitions may be :
covered with bamboo matting, probably made from species of Gigantochloa, commonly used
in Java for- this purpose. (Photo by Dorsett) >
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Figure 5.--Bamboo is used l‘for’ the frame structure bf a peasant’s cottage 1n Colombia.
Walls, and partitions will be made of b_amlgoo/l;oards. In fact, all materials but the
roof thatch will come from the nutive Guadia angustifolia, which produces culms in

sizes and form so suited to direct use that only the simplest of tools are required.
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, Flgure 6, ~-Det‘_11$ of bamboo constructmn A f1tt:mg and bmdlng culms at ' . ‘/
Jjoints in roof and frame,, B, fitting -and securmg bamboo' boards “of floor; C and
D, saddle joint; E and F fusg ‘of inset block/to support horlzontal load- ‘ 7
‘b_ea’r:mg elements; G ‘and H -use of stump of branch at node of post to s‘upport o/

~ horizontal. load bpanng ‘elements. i _ : _ /
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Eigure~8;—-An ax with a well-
greased bit is used 1in Ecuador for
making bamboo boards. Each node
is split in several places; then
with one long split, the culm is
spread wide open. Not used for
boards is the thick-walled basal
part of the culm. )

Figure 9.--Final step -in ‘making 'a
_bamboo board--removing diaphragm
fragments from the newly opened’

chm.f'It may be dope with a mache-

~ te, as here, or with an adze or-a
" long-handled, shovellike curved spud.

N

b




“the- flnyshed product m'*ht

Figure 10.--Bamboo boards
stand ready for use. The
making of Kese boards is a
well-deve oped trade in both
Ecuador and Colombia; and

"Figure 11.--Walls paneled in-native bamboo in horizontal array are an attractive
. feature of this arustlcally designed but rather costly weekend cottage 1n Guayaqull
" Ecuador. ' The roof covering is eternite. '

e
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'Figuré 12.--Wide'b bbo”strl

ps  support and ‘Protect an “adobe wall in El Salvador,
construction called bajareque-in many Lat1n American countrles.
El Salvador common - bamboo, Bambusa vulgaris;i
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Flgure 14 »-Bamboo house, buoyed up by ‘balsa logs, l1es anchoned in an Ecuadoran river.
_The walls. are made of bamboo»boards, and. the leaf-thatched rasf is held in place by
bamboo r1ders\rest1ng across the comb N

R

and- economlcal base. for
the - cement stucco that™
covers the outer walls
T o6f this hospital at

Manpg, Ecuador.

‘boards.proviaé\a sturdy™=

1




Figure 16 --Hinged panels of matting woven from thin strlps of- bamHoo help to adapt

shouses to the heat and .rains of the Tropics.




, :Fig_ure 17.--A young Th
'SUCH~mﬂtting is a popula
both .color and welght,

.plays his bamboo orgﬁmagdin'st a backg’round of bamboo mattixj‘g.’
r wakl covering throughout southeastern Asia: it is light in ;
does ‘not stain, and is easily cleaned. (Photo by Quate.) "
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Flgure 18.--A pioneer settler in eastern

___;Eiru has made_ his _cabin door with material _

~that came easily to hand--culms of a wild

bamboo, Guadua sp.

/

&
-8

Flgure i9.--Roof tlles of this laundry in

Colombla,as well "as the troughs of its
water system, aré halved culms of Guadya-
native bamboo

angustifolia, the common
of Colombia and Ecuador.
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Figure 20. -;Ti1e‘%;-coirers'”"thé""'ft;iof of this bamboo house in Gxatémﬁla. \The‘ : 'bbérd's"
of the wall are made from culms of Bambusa yulgaris. e "
e 26 . - S L o




ing material 'in. the area..

Figure 21.--Bamboo is
standard material for
roof timber in the -

rural houses of Caldas
Department, Colombia.
It combines lightness,
strength, and durabi-
kjty and, being local-
Iy abundant, costs but
little. "

Figure 22.--The structure of
this bamboo roof is typical
in Caldas Department, Colombia:
The uniformity has grown out"
of long years of use: ever
since colonial times, bamboo °
has been tbe preferred build-

I i




'and branches o[f the culms A Banibusn arundmacea, a thick-walled bamboo- mth in-
flated \{lodes and /hed‘fry, sohtary, thomy lower branches. B, Phyllostachys bambu-
Gl so1des, \a moderately thin-walled b‘i\mbob, with inflated nodes and paired" branch- -
es, above ‘the insertion of which the internode is:flattened and shallowly grooved o =7
- .C. Bambusamelgal:J,&H aamoderat,ely thlck-walled bamboo,wi th- mﬂatcdmodes dormant
"“',branch “buds below, and. prominent. branch- comp}éments above. D, Bambusa textlhs,
‘a thin- walled bamboo w1th cyllndrlcal internodes; noninflated nodes flared at the
c;ﬁr, branch buds lacklng at the lower nodes and tardily develdped above
,Schlzostachyum lumampao, a' thin-walled bamboo with cylindrical internodes; ,
o nflated\nodes, no buds ‘at lowen nodeg. ‘slender, subequal, .easily oved branches o
,ifabove. “F,- combmed longn:udmal “and cross sections of the culm' of tulda, . )
» show1ng Mtu:he\nature of ‘the dlaphragm, in all’ ban;boo ~the diaphragm fo a transverse
strengthening stru‘ctu‘re ~at’ each node. G, quarter ‘cross_sections of culms pf four
o diff a& oos1 x:epresen{mgh-eihe—extrmrange mwall thlclmess T
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Flgure’ 24.--Devices for spllttlng henvy culms, A cross of iron or hardwood bars
(about 1 inch th¥ck). supported by posts (about 4 1nches thick and 3 feet) high) firmly.
"n_sn:.;m__thg_ground_,_ with -an .ax, two pairs of spllts are opened at rlght. angles to each

. other at the top end of” the culm, ‘these are held open with wedges untll/ the culm is =

N7 ‘Lachn position on the cross, the culm is then pushed and pulled, by hand, in the "
directlon indicated by the arrow (adapted from Salcedo). -B- md—&/.steel ‘wedge for . i
pllttlng quartered culms. D block with smgle -and palred steel. wedges “for mount.mg :
on' (a heavy ‘bench; adjacent faces of the pa1red wedges should be shght,ly closer to-.

‘?gether at. the cuttlng edge t,han at “the back
G i ‘ i , ; f




F1gure 25 ’--Spl1pt1ng of moderate s1ze culms to meke withes for weaving
 and lashing. Quartering a culm; A,‘ startmg four breaches at upper end;
B, driving a hardwood cross along the breaches to complete the splitting.
C dividing quarters rad1ally, making center sphts first. ‘D, splitting
‘radial divisions tangentially; the hard.outer (convex) strip is best, and
the soft, pithy inner ( eoaemte%—s{—r—}p—rs usually- dtscarded E; long-——
~handled knife used for C and D; some ‘workers hold a strip of ! amboo on
the blade to- add to its effectlve thickness when they wish’ to'speed
up the work - : b :
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= As with steel brlcks cement,,stone,
wclay, tunberwoods or any other building

.,...%mntenal Ait-is necessary ‘to_think of the

““bamboos in terms ‘of individual and distinct-
o kinds, each characterlzed by a combination
oef properties peculmr to itself (flg 23). Certain’
' ﬂg)ese prope‘rtles are use-

ful fer 1dent1f1cat10n certain ones must be
: taken into account in evaluatmg the suita-
. bility of individual kinds for one purpose or
: ‘,another. {#re are some of the properties
ine the best use of a given bam-
: elatlve vulué of avaulable kmds
‘ ”‘for a: gtven purpose.

2o

'Average dimensmns of culms #7

i Taper, of culms .

= Strmghtness ‘of- culms
Slz.e and’ dtstrlbutmn of ‘branches -
Length of culm internodes .
Shape and proportmns (of mternodes
Thlckness of: the wood (culm wall)

:/’:’- eating insects.

v

S Dxfferences Among Spec1es

8. ‘-Relatwe proportmns and distribu-
tion of different tissues (bundleés and paren- o
, chyma) in the* wood (which affect the prop-
erties. listed unaer 9 and 10) . -

9. :Density.and strength of the wood

10 Splitting:qualities of the wood
11, /Suscephbhhty to fungi and wood-
\ o
- Specifications for bu.mboos arée not yet
. standarlzed on a wide geographlcnl scale,
“/’/lthln any bamboo-using community, how-
ever, the close observer will find that-where
7 ‘there is a choice of several species, cer-
tain ones will be used for certain purposes
with great regularity. And where theré are
established bamboo markets,-many‘of the
hamboos offered are found to be classified
~ into more or: less well-defined grades with B
~distinctive names. : Such markets and. the
local,artisans who woik in bamboo, are "
g sources of much useful mformatlon not
ft,o_b_e ‘found anywheré in print,

o




Some Bamboos Used in\Hous.i
“‘\ ' ‘
As far as’ ‘we know most of the bamboos , For the purpose of those who w1sh to

ﬁllty Ior buxldlng constructwn come £rom a‘ '
few groups of related species, called gen-
" These genera are Arundinaria, Bam-

1ty, the vernacular i names w0
fwxll serve beter than thetLatin, L,atm :

) names, howevr are generally mor;e use-

busa Cephalostachyum Dendrocalamus, HR ful in correlatmg information found™in the
Gl&antochloa Melocanna Phyllostachys, R hterature In this sectlon whxch sets forth

and Schizostachyum in the Eastern Hemi- some of the most useful species, with thelr

phei‘e and Guadua and Chusquea in the . locations, sizes, and uses, both Latin and '

W stern Hemlsphere _h&aqs_not to not to say - vernacular names are. gwen insofar as they

: f"most &Seful specxes @re found are available. Co

-

—'Ammdmarla alpma Alpme \Bamboo Bambu Alpma (Itahan)

: AFRICA Kenya; Abyssinia, Sudan, Congo Uganda Tanganyxka, =

: 8,000-10,000 ft. Abundant in large stands. p ) E o
‘Culms: 60 ft. by 4'in.; commonly 45- 50 ft. by 22 m., rather Jo o ’ .

thin-walled.. o . » - . Lk

: . i . Uses: Genéral : B )
T 2. -Arundinaria callosa: Uskong, Uspar, -Spa (Khasia).. :

'._‘ T v INDIA: 'E. Himalaya-and Khasia Hills, Assam, to 6 500 ft.

4| Culms: 12-20 ft, by—r/z Lm T \ * N

ol Uses: Tylng thatch . : LT ke s

3 Arundmarla elegans _]1111 (Naga) S .

narid falcata ,Hlmalayan Bamboo ngdl Nu‘gal Nagre, . e 2
Narrx Garn Gorwa Splkso ngalo Kewi, Tham, Utham,; - k

Lm'ng for‘ roofs -of*houses. . - ST . ; ,
inarla,grlfﬁthlana. Khnap (Khasm) U= spar S 7  ' : R IR

Khasia and _]amna H1115 Assam to 4 500 ft ) '
12-20 ftoby 1-Itin, o0 7 ' s
- Tying thateh of nat1ve houses R e R
£ rundmhrxa"in%érmedla ngala (Nepal) Parmlck,(Lgpcha),_'Illn ST

B N‘agala Pyrong.Nok -‘ - ‘

' E I-hmalaya,

to 7, ogo ft..




8. Arundinaria mannii: Beneng (Khasia).

) |

d

INDIA: Jaintia Hills, Assam; to 3, 000 ft. t
Culms: To 30 ft. by 1/2 in. ‘
Uses: Withes for binding frames of native houses.

9. Arundinaria prainii: Kevva, Keva, Sampit (Naga).

10.

11.

12.

+ 13,

. 14,

15,

INDIA: Khasia, Jaintia, and Naga Hills: to 9,500 ft. ’
Culms: Slender. ;
Uses: Lath for walls of natlve houses.
Arundinaria racemosa: Maling (Nepal), Phyeum Mlknu Mheem, «
k Pheong, Pithiu. :
NEPAL and INDIA (Sikkim) 6,000-12,000 ft.
Culms: 5-15 ft. by 7/10-1 in.
Uses: Roof construction and matting for native houses

‘

.Arundinaria spathiflora: Ring4l, Garu, Deo.Ningal. .

INDIA: N.W. Himalaya; 7,000-9,000 ft,
Culms: 25-30 ft. by 1} in ’
Uses: House construction,
Arundinaria wightiana: Chevari. :
_INDIA: Southern and western parts; especially abundnnt on the
Nilgiris. .
Culms: 10-15 ft. by L in. . / P
Uses: Matting. o - ) 3 :
Bambusa arundinacea: Thprrf Bamboo,Berua, Kata, Koto (Assam),
Ily, Mulu (MalayT Bans Behor Bans.(Bengali), Mulkas, Vedru
(Telugu)/Mundgay (Bombay). -
INDIA, Pantropic in cult1vatmn /
Culms? To 75 ft. by 6 m\, c‘qumonly rather/crooked; only mod-
erately strong and durable; lower- B’@z‘ée&v\ery thorny.
Uses: General. ! ™ T
Bambusa-balcooa: Balku Bans (Bengali), -ﬁaluka (Assam), Boro-
_ -bans, Sil Barua, Teli Barua, Wa h, Beru, Betwa,
INDIA Assam, lower Bengal, and Bihar.
Cu]ms 50-70 ft. by 3-6 in.
Uses:, .General; ‘‘best and strongest for bu11d1ng purposes

<

(Gamble) \ .

Bambusa blumeana' Buloh Duri (Malay) dea (Semang), Bambu
Duri, Hambu Gesing, Pring On, P Gesing (Java), Haur v
Chuchuk*(Sudan) ‘ \

‘MALAYA, JAVA (natlve) SUMATRA BORNEO, INDIA ;- INDO-
CHINA, and PHILIPPINES (cultivated). o
Culms: 30- 3/3 ft. by 3-4 in., thick-walled.
Uses: General. . '
Bambusa khasthna Serim, Tyrah (Khasm)

INDIA: Khasia and Ja_miia Hills, Assam, and Mampur to 4,000 ft.
Culms 30-40 ft. by 1-1 2/5 in.
Uses; ,/ef eral,

Bamﬁusa mu/lt1p1ex' Hedge Bambeo Silver Leaf Bamboo, Ngau Kan

. \.,x“-—‘ Chuk (Chinese).

\GHINA Kwangtung, to l ,000 ft.; ; now vu'tually pantroplc in cul-
ﬁ(atmn 3
Culmsx'\Tﬁo 30 ft. by 1 in.; mternodes long, thin-walled; resist-
. ant to Dinoderus, the powder post beetle.
Uses: Sheathmg for roofs, wattle-and-daub wall’ constructmn

(Jamaxca J ' . o ~ e

JARLY

e




18. Bambusa nutans: Pichle, Bidhuli, Nal Bans, Mukial; Makal, Mahlu, .
o Mahl, Paoshi-ding-ying, Jotia, Deo bans, Wu.-rnalemg, Sermg- ] . T
. jai. i ?
. INDIA: Lower Himnld“ya from the J\_xmna to Assam and E. Bengal,
and Sikkim; to 5,000 Ft.
- Culms: 20-40 ft. by l-é--3 in.; internodes. 15-18 in.; wood strong,
straight, hard, much esteemed. -
. Uses: General,
19. Bambusa polymorpha' Kyathaungwa (Burmese), Betua (Assam),
- "Jama Betua (Bengali). .
INDIA (E. Bengal) and BURMA: To 3,500 ft.
. Culms: 50-80 ft, by 3-6 in. ‘ :
'Uses:, General “constdered one of the best bnmboos for wa-lls,

; floors, and roofs of houses'' (Watt). . ; yor 2
20." Bambusa textilis: Wong Chuk, Mit Chuk (Chinese). ‘ v LT
".. CHINA: Southeastern provmces New cultivated in the Umted ‘o ’
7, States (Georgia, Flortdn and Cahforma) and Puerto RICO . //;,/’”
. Culms:. To 40 ft. by\Z in.; internodes longlsh wood rather thin. o
R Uses: Wlthes for binding house frames; matting for walls. -

21. Bambusa tulda: Tulda, Jowa, Dyowe Bans, Mak, Makor, Kiranti,
By "Matela, Peka Mirtenga, Wati, Wamuna, Wagi, Nalbans, Deo- ’ ,
. bans, Bijuli, Jati, Jao, Ghora, Theiwa, Thaikwa, ‘ : : -
s INDIA (central E. Bengal and Assam) and BURMA onst common : :
! " bamboo of the rice country.
Culms- 20-70 ft. by 2-4 in. ;
) ‘Uses: " General.  Roofing, scaffalding, mattmg, etc. ‘ o
ZZ Bambusa tuldoides:’ Puntmg pole Bamboo Chaang-ko Chuk, Yau- - :
‘chuk (Chinese). =~ - o R s
CHINA (cultivated in southeastern provmces and Formosa) R e
_MALAALA—*BRAZIL aad.E.L SALVADOR : : ; IS <
‘Culms: To 55 It.\by z in, o Tmesn ' i B )

T e

_ UseS' General SN : : - o T e e
2 \meusa vulgaris: Common Bamboo, Bambt (Spanish American),
- \‘ Buloh Minyak Haur, B. Tutul, B. Gndmg, Aur Gading, Pau, '
R o-o, ‘Pook (Malay) _]a_]ang Ampél, ]. Gading, Pring Ampél,-
P Legl P. Tutul (Java), Awi Ampel A. Gading, A. Haur;
ALK ng. A. Tutul (Sudan), Auwe Gadieng, A. Kunieng; Bambu
. Kumeng, B. Kuring=kuring (Sumatra) Pai Mai (Siam).
_Bantrop:c in: cultxvatxon in two color forrns of culm Plain. green -
o and green-stnped yellow.
Culms: 20-70 ft. by 2~4in.; wood: moderately thtck and strong, _
susceptlble to ‘invasion by Dmoderus the powder ﬁost beetle.” -

¥

Y

“Uses: General _
24 Cephalostachyum pergracﬂe. mea (Burmese) La,tnng (Nagn)
"Madang (Singpho).. :
NDIA (Assam) BURMA etc..- “After Dendrocalamus strlctus
_perhapxt;xe most abundant of all species”’ (Watt) :

éulms* 30240 ft. by 2= 3 m., mternodes thin-walled: )
UseS"Generd e . EERE o
25 Chusqucu Spp.: C\husque Snro, Carrlzo. L : : T }

, CENTRA;.. and’ SOQTH AMERICA' Especmlly m Andean ngh:—
i lands; MEXICO to\thle and’ Argentma. o
Cu1m5°~ Generelly lon‘g slender and relahvely weak ptthy at’ e
fenter. ,' ‘ ' ‘ ,




/‘» ‘
26, Dendrocalamus asper. Bulah Betoog, B. Panchmg (Mulalr),d,;{uur
(Sakai), Deling Petung, Jajang Betung, Pring Petung (Java),-
Awi Betung, Bitung (Sudan), Bal 1bu Batueng, Pering;Betung
N (Sﬁrnatra) Bontong (P.I., teste ugh Curran Jx). ‘
MAL.AYSIA‘ In Java; to 6 25%:., ‘and throuihout the archlpelago
" to. I_.uzon, P.L Much planted. ‘
Cylms: To 100 ft. by 6-8 in. ,,short lower mternodes very tlrlck-
walled. : ‘ ‘ i . T
Usesi General. - 7’ - j :
27, Dendrocaiamus brandisii: - ‘Kyellowa, "Waya Wapyu (Burmese) Wakay.
. (War g%nj Waklu. .
INDIA {e%gtern slopes of Pegu Yoma and Martaban Hills; to 4 H
. ft.) and BURMA . _ C
Culms: 60-120 ft. by 5=8 in. = «. -« 7 ‘ S
- Uses; General. . . ‘ ! - L '
28, Dendr.ocalamus glganteus Wabo (Burma) Worra (Assam)
INDIA: ’Ca1Cutta,\northwards to Tenasserlrn ﬂBurma Ceylon ;

CGulms: 80-100 ft. by 8-10 inJ T -, -

. UsesT=General. ¥ - R %
29 De;ndrocalnmus hamlltonu Wab'o-”niyetséngye (Burm‘ese7 Chye -
©.* - .7 7(Déhra Dun), Tarha @¥epal), Pao (Lepcha); Kokwa, (Assam),

", Pecha (Bengah)‘ Tonay: (Mlkls) -Wanoke (Garo).’ - &y

R INDIA and BURMA: N.E. mealaya. Assam anley, Khasm Hllls

oo ' . Sylhet, east to ipper Burmg, and-west to Sut1e1 ‘The common
bamboo of ‘the DarJeelmg Hills, Terai, etc.; much cu‘tlvated

Culms 40-60°ft, by 4-7 in,; mternodes 12- ZO in, long, somewhat

Cu‘ﬂms 50 60 ft. by 4-6 in.; mternodes 18-20 im long, walls Cee s
e oo about 1in, thlck L . ‘ Lo g :
o /U‘s General, - I - ' ?

31‘ Dendrocalamus longlspathu5° Khnng, Ora Wa—ya Talagu
' "INDIA (E. Bengal) and BURMA, " "
4" " Culmsy: . Tos 60 ft, by 3-4; in; mternodes 10- 2.4 m long, wa\lls Y
; 1/2 in. thick. '

‘Uses. General;. not hlghly esteemed as bu1ld1ng matenql bui

S used when: betfer kmds are not avallable" (Watt) .
32, Dendrocalamus membran&ceus' Wa -ya, Wa-yal Wa-mu Wapyu

Malay): ~ - e . T P
e INDI.A and BURIVLA Moxst forests at low elevatlons. L e
l‘ _ “Culms: To 70 ft. by 4 in.; mternodes 9- 15 in. long, Wood o
P 1/4-3/8 in, ‘thidk, - o , - e
A k Uses ‘General, \\“‘ IRTRE S

; w 33,, Dendrocalamus mérnllmnus. Bayog (Ilocos) Kawayan-bayog
s \ , KPangasman} : o

o ‘soft and relatively thm-walled - . S . oo
f'l i ’Usis. General not }ughly esteemed ’ ’
30 _Dendrotalamus hookerii: Sejat, Ussey, SeJasal Sl_]ong, Denga
F ‘Ukotang, Patu, Tili, Kawa Ule. P _ L N
INDIA to UPPER BURMA: To 5, 000 ft.  ~ . “ K

- PHILIPPINE ISLAND\S Vot e L
Culms W, “’L‘all ‘and slender mternodes thlck-walled strong“ =
we e (Brown ‘and Flscher) i ~ .

Uses General,
34 Denﬂrocalamus s1kk1men51




-

S B3 ’ L

) ;. - . 5 a
o N g B
;- | - P A
] - Culms: 50-60 ft. by 5-7 in,’
N .} Uses: General: . ; ,
‘ T35, Dendrocalamus strictus: Male Bamboo, Bans, Bans Kaban, Bans i
) ¥ Khurd, Karail, Mathan, Mat, Buru Mat, Salis Bans, Ha\tpa, ) , ¢
: < Vadur, Bhiru, Kark, Kal Mungll Kibi Bidaru, Radhanapa- : ) ' C
vedru, Kauka Myinwa. - \\
& INDLA and BURMA: On all moderately dry hills exoept in N and Y -
B ~ S.E. Bengal and Assam, - // & - \
Culms. 30-50 ft, by 1=3 in.; very. strong, often solid, "7
R UseS' General, . . bl R ( ] -
T 36, Gxgantochloa apus: Bamboo Apus, B“T“I‘F(M&la-y.),‘Delmgx Apoos,
; /,“/ o = D. Tangsool, D.-Pring, Pring Apes, P."Apoos, P. TAli Uava) ’
v .~ 7 Awi Tali (Sunda),; Pereng Tali (Madura) S s o

"JAVA and SURINAM <‘Plains to high mountains®’ (0chse)
Culms: To 65 ft. by 4 in,; mternodes up to 26 in. long, wood 1/4-

1/2 in. thick. 2 S SR
. . Uses: Genera.l one of the most useful bambOOS. . o ) ) L 4
§7. ‘Gigantochloa 1ev1s‘ Kawayan-bd-o, K. Sina, K. Puti, Bohé (Tagalog) ’ E R i

v . Boko, Bolo, Botong (Bisaya), Butong (teste Hugh Curran, Jr.). ) ,
‘ _PHILIPPINE ISLANDS: Wild and cultivated. o : [

Culms: To 65 ft, by 6-8 in\; ‘‘very straight,.easily worKed"' L |
(Brown and Flscher) ' Ce ) :
g USeS' General, = a - - _ .
-"1 38 Glga‘ntochloa macrostachya* Te serah Mad{i Madnywa V/Jafret,\ Lo
oo .o i Wabray. S
> s . “INDIA (Assam, Chlttagong) and\@BURMA R ' : L
SRR Culms: 30 50 ft. byZ 4 in, - % Lo " T -

"ﬂ ; 0" Uses: General. N }3

o 39, Glgantochloa verticillata: Whorled amboo Bamboo Andong (Malay)
: . Pring Soorat (java) Andong Ke es Aw1 Andong, A Gambong, o R e
~ A.Liah, A Soorat (Sunda) - : : . SR A N BE::

B AvA. - - ;. \\s . S
CurmS' To 68 Jt. By 6 in‘ 'i'.nte‘rn‘o’de‘ ‘with p&le yellow.stripes; |

~® wood up to 4/5 in, thick. 4

UseS' General next to G. apus the} most useful bamboo in -
Java" (Ochse) SR N,

40 Guadua aculeata: Tarro (Centnal egica )i Con

~ MEXICO to PANAMA Ty

o

f
|
|
i

: moderate tluckness.

' Uses: General. ‘ :
Gtradua amplextfolm- *Cauro (Ntcaragua. Mosquxy
VENEZUELA to MEXICO ‘ A

- onés ermsohd DT B . S
‘General; the least destrable of the listed stcies for the ‘
o o ,p‘ése, but much used in. Nlcaragua. = S . L
42 Guadua angustifolia: Guadua. — ° . T o T
. ECUADOR, COLOMBIA, and-«PERU S Ty s\
. ' 'I‘o 90 ft{ bg 6 m., mternodes relatwely short wood up’
to 3/4 m thu:k Sl

PN In those nrePs qf‘
rvis] Y,rnboo-eccurs in 5pontane u*’s" stnnds adeq\;ate to supply ‘



! .
e
|

@
i

_struction. In fact, some of this. bamboo is used in nearly -
every house in such areas. Many structures are bu 1t almost
¢ . entirely of it. ]
~ This bamboo apparently has a relatively h1gh re 1stnnce
* to both rot fungi and wood-eating insects. It has been observed :
e . . . - repeatedly that ordmary hardwoods used in con_]\mc ion with"
?'."f s - ’ this bamboo have had. to be replaced because of insect dam-
o ‘ age while the bamboo still remadins serviceable. The origi-
. ' nal untreated:siding, consisting of boards of this bamboo, in
Tew - a 40-year-old plantatlon *house at Pichilingue in the| Depart-
' - ment of Los Rios, Ecuador, was still in a serviceable con-
| ’ dxtmn in 1945, 1&18 aftér the hardwood floors had had to be
- replaced ‘because of msect damage.
43 Guadua ‘superba: Marona )

. . \;\ BRAZIL.: Acre, Rfo Purus ' o v ; -
s v ] \Ccrlmi To 75 ft. by 5 in, : . —_— -

. Uses: Gé 1. ' \
S - a4, Melocanna baccifera? crai Bamboo Muh Metunga (Bengah) Tarai
T \ (Assam), Wati (Cachari)s rtem (Mlklr),lTunah (Naga), Watrai

N (Garo), Kayoungwa (Magh) Rayi (Bufmese) Palia, Taria,

N © o Pagutulla. ‘ o . :
. O ~ 7 % .\ INDIA and BURMA. e _ .
- i “\Culms: 50-70 ft. by 1} -3 in.; internodes 12-20 in. long; raight,
o T \\ thin-walled, but strong and durable. ‘‘In’ Chlttagong\;\:m‘s*e\

where:’[hls is/ the most common species and the one most
iversally employed for, bulldmg purposes" (Gam ble).
‘ Uses Gen 3
45, Oxytenanthera abyssinieay Arkal, Chommel
AFRICA: ~Abyssinia to, An\ola and Gold Coast.

\ .

e Culms 25-50 ft: by 13 --3 in. T B .
Uses: General. g ‘ - \ . Tl " ‘
: 46 Oxytennnth;.\a mgrocﬂmta ,Foday CAndamnn) Washut(Garo), ..
o e w7y . Bolantgi Bans (Or1ssa) Lengha\(Java). TN \ .
S ~ENDIA ANDAMAN ISLANDS BUR , JAYA, and SUMATRA. -
o © Gaulms: 30-40 ft. tall. NG RS
A R ‘Usés: .General. S
S 47 Phyllostachys ‘aurea: Buddha Bamboo, HOtEI-Chlku (_]apa ese)',
N . . 7, . Fat-to’Chuk (Chmese)
\ Lo ‘CHINA. and jAPANF‘ Niow cultwated nearly all over th world in
[~ - _temperate zone. - . . -
Sl /Culmsin2b fte by 1ine o~ ‘

S Uses: Suitable for light eélemients of house construct:o .
48 Phyllo§tachy5 bambuso;des Giant Timbér Bamboo) Mad ke (Japanese)

Kam;:Chuk QChme se ) - \ —
. rss of
A

ickness
N . Y

o NOTE' In Chma numerous other spec1es of t}us genus
. TT{eed in building hoyses.

el 49 Pseudostachyumﬂpoly-nyé)%m Filing (Nepal) Purphlok

e o T T {Lepehal; ‘Wachfll. (Caro ‘Bajal, Tolii, Ral (Assam)

: (Burmese) . ;
/ INDI.A (E Hlma.lay‘_ Assam, Slkklm) aﬁd UPPER BUR' VIA-;

, T,




ﬂ',m

Culmis: To 50. ft by 1 in.;. mternodes long, thin- walled, - - o | \\\\
. Uses: - Lath, m,attg:g, w1thes Mtymg frdmes of huts. a i"“‘\:.\% o
. 50, SchlZostachyum hainanense: Tpng Chuk (ChmeSe) L o ; . N
- . TTCHINA: Hainan Island. . ., ‘ : D
R Culms? To 100 ft by 1 Sin,; mternodeswwng, thm walled ) o e
") Uses: Lath mattmg B ¢ T

51. Schlzostachyum lxma' Bolo Bagacay (teste Hugh Curran er)
“uzon, Davao.
" Culms: 25-301t, by 1 in.; internodes- very long, thm-walled

<% Uses: Mattirig, shingles, thin lath, * - :
52, Schxzostachyum lumampao: Lakap (Bosa.yan) Tamblang (Bila-an).

v PHILIPPINE ISLANDS: Luzon. .
e ‘Culms:. To 60 ft. by 3 in.; very straight; 40 ft to first branch
: ' thm-walled o -

Uses Boards, ‘shingles (teste Hugh Curran Jr )
Temostachyum dullooa: Dulooa (Assam); Paksalu, Pogslo, Wadroo,
: Gyawa. b 3 ’ o

G
St el B

INDIA; ‘Assam. . - ’ ‘
: Culms: -20-30 ft by 1 3 in.; mternodes to 407in, long, thin=
o walled, e ‘
" Uses: L.a.th mattmg. o
54, Thyrsostachys oliverii: ' Thanawa (Burmese) Ma.ttong (Kachm)
INDIA and UPPER- BURMA' To 2,000 ft, = ~ L
Culms~ '50-80" It by Z Z-'— in. greatly in request" (Gamble) /
S “Uses: General. S
R Thyrsostachys siamensts' ‘Kyaung-wa.
- {7 THAILAND aid BURMA, . '
S Culms, 25-40 ft. by l-L 3 ini; very strong u.nd straight un=
ok brapched below, = 4 o .
- Usas

: General

h following two wq.ody grasses though not true bamboos, yield
at’ re used m buildmg houses. R

L Cee

' ltchccrck) Vara de Coheta (El Salvador% -
nd extending into mllder parts of‘the temperate zone.
ulti ition. : e i

ass Hi’ﬂ:hock) Caﬁa A;-ava (Cuba) ]
,ﬁ‘a Amarga (Venezuela) Vara de < .-




B - ° ' \ k) '»/ o ‘-’ h 5
For convemence the fore omg specxes ' particular uses in house construction. " The :
i.are regrouped in the following tabulation. = numbers refer to the species just listed.

—~=according to thetr specialized- 1dnptnt1on to : T -
© Frame: 1, 1316, 18, 19, 21 23, 26-28, 30-46, 48,54, 55. e L
bheathmg ‘and-ceiling cover: LI ' R

Whole culms 1, 4, 10, 17-22, 24 25, 41, 44- 50 54-57; o _

’Stripﬁ*ﬂ 11’.3 “18; 19——2—1-%3., 26-34, 36-46 48 SL S e

2 Roof covering: - S o |
Tiles, 13-15, 19 23, 26 32 37 40 42, 43, 48 N T L ’
Shingles; 50-53. o |

#

Wulls

‘ Watumg,l 4, 9\ 13 14, 16, 18-34, 36- 56

"Whole o»r,hau culms 3,7, 14-40, 42-48, 50 52, 54 55,-57.

ERERT IF‘loor covermg. . . ' -

Sl Boards,’l, 16, 19, 27 zs 31, 32 39-43, 48 , Sl
" Strips, 1, 13, 16, 18, ‘19, 21-23, 27-34, 36-40, 42- 46, 48. :

' Matting: 2,75, 6, 10, 12, 16,719, 20, 24, 36, 39, 44, 48- 53 56.

' | Lashings: 1,2, 5, 8, 20, 36, 39, 48,:49. - Cee , \\
" Farms for’ poured concrete: . e ‘ R Lo
Bonrda , 16, 19, 27, 28, 30 31 -39, 40 42, 43, 48; : - AR \)

54,55, - - N
Ni 13295, 19, 23, 27-31, 34, 37-44, 48, ° -
4, 15, 19. 2/3 21,28, 30, 31, 34, 37-44, 48.




i come, or ‘minimized apprec1ably. e - terial.

3

It is difficult to secure culms very |

 Variable Dimensions - i Extreme Flss1b111ty

,.dressmg off. nodes ofwvhole-culms may B

tain characteristics (1n combmatlons and permit closer’f ‘trng Culms may be spht T ,
..in-degrees, which vary from species to’ ; to make boards T lathlike" 'strips. Finally, SR
. spec1es) that limit or redice their.suita- the. des1gn of the structure and its-archi- ——— -
, vblllty or versatlhty as. bulldmg material. tectural details may be modified to a cer-
A c¢areful study of these limitations, how- tain extent tp utilize more effectively the '
e_\Ler ~shows that rnost of them can hHe over- nature and peculiarities of the building ma-

With the exceptlon of thick-walled bam-

',blhty may ‘beovercome to a Certain extent

cuttmg and* matchmg of pleces

‘ f'certam bamboos is made .
lffu:'ult by the crookedness of the culms, -~
"the promlnence of the nodes the. uneveness '

3 ate of taper.‘ Thls uneveness and. the
aper,f ,,thh is more marked toward the 7- . ' invasion and PPrt
ip of the culm, may make it difficult to : ' eatmg msects s
hleve a tlght weatherproof vermmproof . post beetles Spe

',

suscept1b111ty ma
ay be't eated t

‘lae and shape of the 1nternode5 and-} - ~Low Dul‘abll]t-y e

Some’® bamboos are h1gh1y susceptlble to ~. R
ial destriction by wood- \\
ich as termites.and powder
cres _with relatweiy low

y be. sekcted ‘and the culms’

‘closely standardlzed to any given set of boos such as Bambusa tulda and Dendrocal- L
",lemensxons. For this redson, the process- ‘ amus strictus, or those with relatively soft
ing or fabrication of: Bamboo cannot easily. S _wood, such as certain species of’ Guadua,
e mechanized, and its utilization generally ¢ " bamboos have a tendency to split easily, a SR i
alls_wn:hm them ealm of a handicraft. tendency that precludes the use of nails.. It
T With- sufflcmntly large supplies of culms . - also limits the range of techniques suitable
favaxlable the disadvantages of this varia- - for the framing or joining of structural units.

Suggested remeches are to'use the less

r exerc1smg spec1al care in-the selection © " easily split culms of thick-walled spec1es

and: gradmg ‘of the matemal Further com=- . v f6F putposes’ where high fissibility-is a dis-

ation may be achieved by giving spemal - advantage; to rnake end cuts just beyond a

» att_entlon o'the develppment of sk1lls in the " node where feasible (the nodes have a higher =
o shear coeff1c1ent:L than the internodes and - e

hence show less tendency to split); to fasten = .

Jomts by means of thongs or other lashing :

‘materials; to chlsel or bore holes to accom-

-mb‘date nalls screws or ‘pegs,

ut sur aces at t

places ‘where ins

vatwe treatment
:"the usefulness of

Q make them less vulnerabLe

~and should be tre]ated w1t :spec1a1 care.

- Most bamboos al56-5kow High suscepti- 0 -
blhty to:rot: fungl especmlly under damp con- o
dltlons and m contact w1th mo:s sml

Here




Preservétion «

Bamboos vary- “from spec1es to- spec1es P J\mmﬂqrilycorrelated susceptxbllltytorot
.the susceptlbihty f their culms toin- ° : fungi probably exists o
510n by wood-eatln insects. Although ~j— fo - Both- Hrestarc}r*cn'rd—t}remmsture content S

oos* notably Guadua . of the wood vary with the species and with

‘the culms of-a few_bﬁ v
‘angustifolia,. appa.rent ‘ have a relatively . the age of the culmhespecmlly during. the , T
h1gh re51stance to both wood-eatmg 1nsects | first two years or so. The starch content

\ i the tip of the culm Any reductlon of the

i starch or m01sture or hoth, tends to reduce
*"the incidence of attack by wood-eating insects.
It has'been found.at the Federal Experlment
Station in Puerto Rico that clump-curmg

.\

the culms is'a natural and effective means

of Teduging xfﬁelr su§cep‘t‘iﬁfﬁt‘rTh’é‘T§s‘en- —
t1a1 steps of this procedure follow:. ST

P e -
'

e ’m lw Sever each Culrn at the’
the clump. ST

2_’ Dust the frt\ash-c-ut lower end of the culm at once by pattmg it

e | but keep it in. an uprlght p051tlon in

"3, By means 6f a block of stone or bmck or wood placed under 1t ;
o: tlck thrust mto\ the-lower end raise each culm off the ground to : T PR
prevent stamtng or stenora’clon of ﬂme wood by fung1. ‘ SR

do not store’ seasoned bamboo culms “An the open, L
to.1 rain and- dew = - .~‘“‘ '

o
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bemg glven\to the physmal characterlst;cs
of bamboos.

For much useful information on preser- :
t1 "of bambod), consult the artitles by
.»Plank, ]. C. M: Gardner E. P, Stebbmg,.
e and G N. Wolcdtt listed i Vthe b1b110graphy




. , Weav{gng bamboo lﬁatnces watthng,
“boo are the basic ones of the builder’s trade, and matting. : .

‘*’together with” others that relate particularly = °~ - Making bamboo s' ;ngles. : .
- i the*'pecuharlttes of- bamboeras a‘material.il. .l Maklng..bamboo--naarl-s and dOWElS- .

for house. constructlon., Among the latter ‘ - .
: "‘the et e : : f Thesé and other techmques will be treated

. 5 ~ 3 s _fully in a.general work on bamboo utilization
L “Tudging the matunty. soundness -ang . - 'now under,preparation. |
vquahty of bamboo culnfis. - ' . In most areas where- bamboo suitable for -

bulldmg purposes occurs in. sufficient qian< "
_tities to justify its use, native artisans will

A ate acquamted with the basic -~
‘techniques of bulldmg with it. As su gested
_.elsewhére in these- pages, consultant on
\housmg and: housm‘g materials will do well
,to hqumnt the‘mselves with these men and . -
“their ‘skllls and to work with ‘them’in gettmg
new ideas tried: ou‘t both—»m the workshop ‘

a*\d pn ‘he bulldmg sxte.

]
Determmmg tHe smtablhty of a glve
0 for a: gwen pﬁ"r‘pose. p

n houser constructtb;;
M "kmg bamboo tubmg, troughs, .

a-nd, o

:9




’*L

i Bamboo is notonous for its dul.hng effect (-“orated toa y extent, additional tools are re=
n edged tools Thls effect is. due to* the o qulred So e of these may have to perform
work pecul'ar to'the processing of bamboao
an‘d, for this reasohn, would not be available
at the sources of standard carpentty tools.

, The Chinegle tub- and bucket-maker who uses
willibe: g‘reatly reduced if tools made of. < bamboo as his raw material requires. an ar-
,molybdenum steel or an. equally h/ard alloy , . ray of some thirty dlfferent tools and gadgets,

“all'of which are employed at one stage or '°
: another in the measurlng, cuttmg,\ fitting,
boo are felatwely few and'sunplek in Iact . and assembling of the various parts, With
: rhany‘ a bamboo :house has beqn built W1th no _‘" the following tools, the standard bamboo ele-
' : s than a machete. But wherever ‘ments. for bujlding purposes ‘may be processed

t‘fxv'&i\;se o f'bamboo xs to be refined or elab-~ ° ‘and assembl d:

Use B Redommended specifications

Mlscellaneous felling. and

and trimming culms and cut-
i tmg ‘them to lengths remov-
o 1ng fragments of’ dlaphragms
» from bamboo boards etc.

— =2

Fellmg culms removmg
_Tbranches,v cuttm ’culms to




.

3.

SRR Ré’r’noving diéphragm‘ frag- Standard des1gn best-qual-
ments and éxcess soft wood'* _1ty steél,
at basal end of bamboo - _ ——

..
/

boards Spud is mpre con- .
“a 7777 ¥éniévt, but the adz 1s‘more §
generally available. ;'
. . Removmg diaphragms to SR Curved D(,front bent); l-inch
make troughs and drain pipes and lr--mch bits. ° Lo
from split-or opened culms, . E S
.« ... .Making holes in culms to ac— Best steel (molybdenim \ -
E comodate lashlngs for. end steel if available); 3/4-inch
B t1es.‘ e . bit. o ‘ o v
- i A S :
. e . Making\holes to accomodate . Hand- or power-driven drill;”’
- bamboo’pins or dowels. metal drilling bits, best steel,
) ST ey e assorted sizes, 1'/8-1/2 inch.
; e S . W S "
‘ TW0Od TASPS yv v 4 4 Levelmg promment culm ) Large size,; with- one flat -
L W I nodes. T ) . side, one convex; coarse me=- » ’
, R N s t d1\1m and. fme teeth. "

1 e . . - l .

R e Facxhtatmg the sphttmg of . See ske’tches,' fﬁg. 24,
. .- whole culms or sectwns into ] D
several strlps at once,

¢ ) For sphttmé small culms. (a) Short handle; broad blade -
' . (fige 25 A). e
(b) I_fon handle; blade bevél-

.ed-on onb 51d zqnly, to be

(b) For makmg bamboo
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Differentiation and Evaluation of Species . . N R
“Bamboo ' is a collective term here in- « that together determine the suitability of ‘
“tended to indicate the culms (stems), or the *  their culms, or the substance thereof, for a-
‘.product of the culms, of any of a group em- ' given purpose. This point will be reco.gnlzed
"bracmg many dlffer,ent’fmds -of grasslike — 3 —-—atonce as ‘basic, o
-woody plants/ The term ma.y apply also to i Once this prxrﬂ\_lple is recognlzed the
«1'vmgfp1arrt5'of any of the species or varie-, ‘ next StJ is to become acquamted with what
~comprising the group. "Anyone who - " kind kmds of bamboo are ‘available locally and to-*
w1shes to'use bamboo or foster its use is e K learn how their.characteristics relate them o
advtsed to learn to d1$cr1m1nate between the to the existing need for building materials. ' . °
_ individual kinds, .and their respectlve char- B The following general Suggestions are in- ‘ .
: aracterlstlcs instead .of thlnklng vaguely of tended more as a systematic ana1y51s ofvtﬁe / ///
Vbamboo as-though it were all one thing. He .. problem than as a hard and, fast procedures /
“should do so because.the different kinds of ) under any particular set of circumstances§ SR
bamboo are characterized by propertles o S S e T e
3 ‘ : ' T T T T : :
- W1th the ald of a local residedt who knows the bamboos (preferably an artisan e \\
‘.= who has some personal knowledge acquired through the actual use of bamboo '
- as bulldmg material, or through the fabrication of bamboo ob_]ects) stgdy the i
.local bambobs—in markets, in shops where they are being fabrlcated in

houses where they have beén employed-as bu1ld1ng materlals an in the field

* as living plants. v Cs :
' f:a.., List: all r/ecogn1zable entities by lpcal names noting.all of thie namer
that are used 1nterc}iangeab1y for phore than one kind., Distinguish = . ’ Dt

oo those that arg applied in a general sense from those that are specific,
‘Estabhsh for each entlty a~-numbered card or information sheet on
{which to assemble and systematxze mforrnatlon subsequently gathered;, L. R
;-with.reference-to documentmg specimens, photographs descriptive ‘ -
/" “notes, and so forth, A
T Document the 1dent1ty and pecuhanhes of each kmd by means of stand- _ : _

ardxzed samples from representatwe culms, and by rdeans of pressed . ' N
7a.nd,dned,sp,ec1mens, photographs, sketches, and descriptions of the '
. different parts.of the plant. -(For détails ‘with regard to structures o s ¢
o needed and the pro;edures to follow, see the section’ Qn how to coliect
: gbamboos ) It will'be a great service to the cause of science, and to - o
. thesé who are endeavormg to extend and systematlze’the existing = . C
) “knowledge of the various kinds of bamboos and their. use\ , if duphca*e.s P
1/of, dch-material; (spec1mens, /p/hotographs and n}s) ca\n be sent to a
specialist-for study, 1dent1f1cat1on and permarent preservatlon in‘a
3 ated reposz.tory,_stmh as the Natmnal Herbarmm Smlth-




L © g. Restudy styrictures and olgjet]{;ﬁd'ewf bampoo with a view to— o
| (1)- Confu'mmg or ehmmatmg listed uses as ‘reported by the bamboo

workers, . ; - . . s T

s . (Z) Ascertammg the actual and re—lahve durabﬂlty of the various S

: kinds in use as bulldmgmatenal causes of deterioration; pos- .
! sible means of increasing durability of partg or kinds that give
way first, either by improved design or.by use of another kind
’ of bamboo, or by the use of pteservatlves. . .
(3) Listing the characteristics of each kind agirelated to its suit-

ability for various uses. ° e
2. Set up comparatlve tests of the local bamboos to ascertam their relative dur{-
‘ ’ ablhty under either actual or sunulated conditions of use, In drawing up the’
outline for the tests, keep in mind the following possxble variables that may
have a bearing on the outcome of the tests: Kind of bamboo, age of ¢ulnr, sea-
L sonmg and storage hlstory, preservative treatments, and/condltlons of exposure
L 1 in i d i - air,” The outline of such formal tests, and the forms for record-

.

e
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Collectm-g Specu‘nens for Identification

= a

Our goal is the recogmt;on and delmea- s, number, two or more\chfferen't bamboosbso
txon of the distinct entities’ with which we. “/’ tlesely. assocmted in the1r growth as to ap- .
are'to’ deal as. bota‘xﬁcal units and as poten-«> ". ‘pear to be all'a part of the same ﬁnt (Ssch
tial ‘'sources of useful raw materjgls. To . mixtures camcause much trouble. ’
‘thL( nd; ~it is important to. collect all- Bam— . v Make specxmens for permanent preser-
boos’ whether they beﬂrrflower or not, A . Avatlon Fragmentary specxmens collected .
properly selected\\labeled and preserved ' ‘ hastlly, ‘jusy for 1dent1f1cat10n ""frequently
series: of the vegetatave struetures called turn out to represent new spemes or new
1" for ’b Tow will be ent1rely adequate.as a " " records. Such specimens, often too frag-
; .of recogmmng and describing a given mentary ‘to be identified with confidence but
‘bambo_o and dlstlngulshlng lt\ﬁ"\om othet ~.  too \intriguing to discard, may be more of a -
‘kinds, Trxl%e* reproductlve structures are’ ‘ burden than a- help o - -
tradit lonally. requued for 1dent1fymg bam- ,/ To 1dent1,'fy,a bamboo with confldence one e
“boos 'and many other plants, but vegetatwe' "should have jas cofplete a representatlon as N
sfructures have proved to bea practical ~ - - possible=by specimens, photographs, or de- .
basxs for field identification of bamboos: ) scnptlons—-of the following structures . Culm’ % ‘
he: average clump of bamboo presents . ' .sheaths leafy twigs, brench complement P i
lowers only once, after rna.ny years of “-culm nodes, and internodes and rhizomes. ’“,

: ‘Flowering- branches seed—s and seedhngs

s Never m}x matenal from two dlstmct n will add greatly to the value and usefulness

nts under the same number on the.as- = . of the specimen. Seedlings and small plants
ion that they represent the same bam-~ may be pressed entxre . H .

Q“ - L . . ' . . /

i : 1
Collect at least ten culm sheaf‘hs complete and in
ferablyk from nodes abo e thée f1fth node of a mature-' i
Lftoo large: © T+

by 15 inches or less; keep all parts. I

\ t.breakmg it, let it roll up apd do not
unpressed sheaths to’ protez%gue .

ay be left attached to a section of 1m of

,-and sent:in thus. Young, sheaths, if sle der-
4 by art1f1c1a1 heat Irfay be sent in whole. 'Dhe more\

nclude blg\apd httle 1eaves young and ol , : a :
Prie; “rnptly, ‘b f *the l'eave 1.1
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car’ﬁed if. space is limited. Add1t1onal spec1mens from lower and\upper : P

’ partiof culm\are desirable but not necéssary. '
uﬁm Nodes and Internodes Culm nodes and internodes are be\ia PR “

T \ rep,resanted by a-segment of mature- sized culm embracing nédes 4'and "~ »

‘ ground and, the Ainternode between. . Mark with node and collet tor

s, Cut back ‘branches, if any, to b inches: Segment may be s lit . T

once to. commodate-"l1m1ted space, or to facxlxtate .drying. F\

Rhizomes. Obtain at least one complete example ofsa rThizome; lf S . T

. .. facilities permxt it i preferable to obtam two or more units attached A [ o
L together’ to show fypical branching habit. Wash and trim roots. Mark oo b
e QT ‘tag with-collector ;mmber A slgetch or. photo, showing proportlons b oY
“-and branchmg hablt ill serve 4n place of an actual specn'nen if facil- Vo y e R
A - lities are ‘limited. N e A \' s :
o \‘”‘Floxrvering Brianches (if, present) Collect as long a series of flow~ \\‘& \ RN

- ering branches as possﬂole to show range of variation in habit, leafiness )
stages of de\nelopment ‘and so forth ‘Seek fruits (mature frets usually b 5 ot
fall qulckly)'and put fome in folded paper to.call attention to-them and . :

s . : prevent-loss., Dlstrlbute specimens thinly between thick drierq; change 7

L often to d,ry promptly ahd prevent bgeaking up of sprkelets Unless ab- ,

e solutely.hgéessary to:save paper, do not pile dried spec1mens together,ff' .

. . but'keep them in orlgmal folders to’avoid*serious’ damage to gpikelets. | 0

Put; ::mgle example of long, fraglle splkelets (Arthrostyhdmm) in’ sep— : S

‘. _arate envelope or fqlded paper-to ensure correct floreticount, - RN -

.~~~ Seedlings. Spec1al search should be madé for’seedlings under and ’

near flowering bamboos, . In case. of doubt'as- th theird -dentlty, seedlmgs T e R

should be givena separate collector number from that of the supposed T "

parent pIant ‘but- cross-reference ‘should be made - in notes,,settmg forth
ev1dence of their suppos;d relatlonsh’xp ~The "seed"éstlll attached to -
>e~ry small seedlmgs 1s siufflcnant for 1dent1f1catlon if kept ~1ntact RO

found agam, (6). habrta , (7) local, names /.-
~(dialect)/ (8) local uses, (9)" datefcollected :
. (10) collector's fleldmumher and (‘ll) reier-'k
~ enceg 57} photos sketche » nnd so forth if -
\kept in'separate book
Photo raphs arqy useful f.or showmg the

hnblt and proportwns of a typxcal clump, and’
‘jthe followmg features, Pa 1cu1hrly if tlme
“is. msu.ffictent ?or mnkmgj 3
 Branch’ comple ent, culm node and mfer- :
nade a.nd rhlzd e hablt and ranchmge _Hab-———

2
N
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