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AVERAGE TEMPERATURE

AVERAGE RELATIVE HUMIDITY
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TEMPERATURE (C)

Mean
JAN. |FEB. [MAR. |APR. |MAY.|JUN. |JUL. [AUG. |SEP. |OCT. |NOV. | DEC. |of
Year
Average |24.6|27.5/29.9731.3(30.2|28.9{28.4|28.3|27.9(27.1(25.8[24.1(27.8
Mao 5" 32.3/34.836.6(38.0(32.7]33.5(32.9(32.7|32.3|30.3 | 3.0 | 30.8 | 32.4
Min " ]16.8(20.2|22.7 206 24.8{24.4]23.9( 239! 23.6] 2291206 17.5| 222
Max *® [37.1]40.0| 41.7] 43.5] 41.6] 38.4| 37.6 | 37.5] 37.6 | 37.3 | 37.5| 35.3] 43.5
Min "t | 5.5)12.8[1.2]{17.2[21.9]220(21.8]21.8]20.8] 19.0|12.0] 9.0] 5.5

RELATIVE HUMIDITY (%)
. ’ Mean
JAN. |[FEB, IMAR. |APR. [MAY. | JUN. [ JUL. | AUG. | SEP. |OCT. [NOV. | DEC. |of
o Year
Average |62.4(60.8|57.4|58.6(70.0[72.9|73.5(74.3|77.8179.7|74.5|67.01 69.1
ﬁ:ira“ 88.286.5(83.3(81.8188.2!88.5|88.6,89.8|91.9[93.2/92.1(90.3(88.5
ﬁ‘;:“?e 42.763.1,38.039.7|53.4(59.2(59.360.0;63.3|66.2|60.4]50.8]|54.7
hhdliﬁ"!"“ 110160 14.0|20.0|26.0(32.0{34.0|35036.0 430|320 200|110
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STATISTICAL YEAR BOOK THAILAND (1973)

TEMPERATURE  °C HUMIDITY
CITY NAME Average | Average | Mean Absvlute | Absolutu Mean
Max. Min. Year Max. Min. of Year
Nakhon Pathom 32.4 | 22.2 27.8 43.5 55 69.1%
Bangkok 32.1 23.3 27.7 39.9 9.9 | 79.4%
Chiang Mai 31.0 19.0 26.0 , 41.5 6.0 74.2%
Nakhon Sawan 33.0 22.0 27.5 - - 70. 7%
Nakhor Ratchasima 32.2 20.9 26.6 e : 72.3%
Phuket 3.1 23.7 27.4 - - 75.0%
Song Khia 31.4 23.6 27.5 - 78. 5%,
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WIND {knot)

Mean
JAN. |[FEB. MAR. JAPR. IMAY.|JUN. | JUL. [AUG. [SEP. |OCT. [NOV. | DEC. | of
. Year
Prevailing
wind E | SE 8 w w w w w w W | NE | NE
direction

Average wind
Veloceity 2,8 13335 (4.0 {36 (3.6 (3.8 (4.1 |3.0|26128]323.2

in Knot

lnstamtaneens| 95 | 25 | 33 | 50 | 33 [ 33 {55 |40 |40 |30 | 2 |2t |
wind Velority | ¢ SE| s SE| E | W |SW|NW| W | W | NW| NE

in Knot
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Mean
JAN, | FEB.MAR. |APR. {MAY. | JUN.|JUL. |AUG. |SEP. |QCT. {NOV. | DEC. ‘o{f
. ear

Average | 3.4 |17.3|33.1]64.3|149.0| 85.0 {113.7{102.8]239.1(244.6| 54.0 | 2.6 {1109.8

P,{;;';';f;,;*s 1.2 1.9| 3.9 5.7|13.9{13.6| 16.0| 16.9] 18.9] 15.6] 5.3 1.3| 113.7

waume | 16.443.9 | 45.8 [ 72.1] 95.4] 70.8 | 64.7] 73.9] 78.9[143.5[72.5| 5.0 143.5
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% % T 50~ 90 5,860 (434
AVv—}tT 50— 80 6,740 (499
& L 80—130 5,520 (409)
Aneeenenes B 30~ 40 4,070 (301"
e % 28~ 30 2,780 (206
FaHEAR AT 100 5,680 (421)
& T 80~120 5,520 (409)
=S L BRET 100~120
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5—5-3 WMEAEY

&1 EICHT B AEEREEMICDOVWTHAEEIT >,

BEREEHM, £ ERUNEHET—HORMEMENSWMALEREL T
WHih, BETCEERBTETDS. FEEFLOEREMBEORLEL
%Y AIE S A B O B (O RS AR EEW.
BEEHLOEHE, HE, APk, BAFOBMESR. MHEICDOWT
FEETOEERES., SR, SHOETEECHL THRENVHVE
B, INSOKREIMAFHL TVWIRRTE S,

LITF I3 O BERH OBMETH 5.

1) BATE  FEEERREZ4005 t L EB D RETFEARFTEIIDL
BU. PIEHFAEBEANOHBFL BDE>TWVD, |
TOERSHEEFATSEL~- 3IAMOEREFI02 7 ITEL REERRATL
5%MERLTVS,

SEEASTMOTYPE— I, M, V. RS> FEAYMTHEL,
TIS (Thai Industrial Standard) OHH:REICHE T < BT EEFEHIT
HEONTHU, BEOIESDEHEITTL,

The Construction M atelial Marketing Co., L.td (CMMC) @ #Hi&
4 % The Siam Cement Co., Ltd. #15 M DELESHHH B .

2) @4 A OEMEEOTORLUEAMAILK > TELMGEDONTE U,
BAEDLSDOIALFORIFLES TLHHTWVS,
SAENEEITEEFA—N—ICLDEM., B, 8. 6E. S0k
WEThU, R EEEBERDA-N—R1I2HP 1 HTED.

k5 B AR R AUARIC DWW T (k. The Siam Iron and Steel Co., LTD
(SISCO) BUFG. S. Steel DM RBIIMBEMEDEHESHETS,
SISCOTUBMTREABBIE TR TH B,

+ SR24-----¢ 6., 9, 12, 15, 19, 22, 25, 28mm

+ SD30---+¢ 9.5, 12, 16, 19, 25, 28mm

» SD35-----¢ 9.5, 12, 16, 19, 25, 28mm

+ SD40--++¢ 9.5, 12, 16, 19, 25, 28mm

3) o U—FHA
prestressed concrete pile.
precast concrete slab.
prestressed concrete flat slab.
concrete block.

rei forced concrete pipe.

EDEEHTEDNTE U, BHOAEEZASTMIC# U TV SH. 1A
D), MEOATH2ESDORHNRSHF NS,



4) AH I BEMEME U TSNS MM A & LT, Teak
Takian Tong. F§i%#f& L TKabak, Maka. Yang A& 5. #1410
FEH 5T D DHFE (&0 BHBEMLIEY o 1 )RS N %
THESNTH U, EHHEBRRIFTS0HT T TEONOISSHEME LT
FIFISNTWVWD, I THRHEETE V., 1981410 KR ITAOH A Fi&
BB BN KM IEE 2B Y DMEEICH D, Teak [H1960FCDELID
MET R0 DEEFEA S > DN EAEFESUT AU, BEFDS
B SHHT WS, Teakl S OHFEITEM G T200H m D 4B H D
D
REHBATEMAENTVL SRR MHLYETHORH TE4< B
L9, INSIFRTRHEFIBALTVS,

5) a4 & ETHES AN TNDOMISAEE. I, BiAE. B
(IR, AT SRS DD U, BRI 2m X2, 4m D A X T
xiF2.5. 4. 6. 10, 15, 20mmOOfEEHTH S,

8 AR 2T M AR IS Takian Tong HREWT . M0 AR
Yanghh B\, LET DAL EER, 000 FiKL L TH B,

6) BN  ERIAEASFHEH t THU. 4 RA—H—EADIC L
[E1Z #5000 85 23 H 5 5. FHRFERBRASATOS,

WA v A HORESMECESNT. ESDOFASVMIC LS
BB, RAFTEEAINEERILWSMROBEHFIZETE A E U,

7)) BBREBER I FPNIY I ORME—E RO, 7 U,
DR BEDBDMAIZL >TWD, Y w1 O TR
RTHERSGORBREIERICHNDODESZHFERICEL DDA EL,
ftEEBEEABRFILIS FEEANEELAET, BRERET EFPILZH v
ADEHEFIHIDTH D, BOALTHLEHGZILEDT T, KEOHE
DS DL ICEHDOND, NIRBERAIEY KIS H. RERE
CFEGSHAHBEV., BRHOBRRIMER, NERBIFETH S,

AF U AT w2 @FO— NV ERA LR THRBIFMIE4TE > TWL
0. BAEOBMAMLRERUIANF— 1 U LOBMESDDOESS, ER
HFUELEHRALUTWVWBIBAB EUL,

AF—=NH v GGEBHE LT, ERESE, THRBEICHFEFAASEVL,

8) ABEEE  HHEM I Takian Tong. Maka, Yang A —#oh7T. &
DUREFAER, MEBHSEV. NP TS v 1REHBT 1 T
EROELODLHD, HsHr XEFEMH0.65~1.0mEHFTIF2.0 m T
BREIF25mmTH 5.

SRBE R AR EON R S —E 0 8 E &5 A O A&HE
BHLTWD,
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9) HSR ! WiliEHEKA S AES 2 ~ 6 mn, BRI Z A5, 6 mm A
URIMRHS A2, 3. 5mmDEEHN T THEMEERIHE6 T t THD.
S8uml) FOEWH T ARUBIELTSATRMARTH D, BEEEMROHE
HIC DWT IR D W,

10) LY HRUZERIO Y S @ KRB OMMLEDEDRFEAINER
HLTWS, — BB OMEO LCETH EETED D, {bHHE
LTORKOEHED ., KFA—H—DCMMC, Siam Brick Prod-
ucts fRETHAB D, B TFHEEAERBASELEMEMMHEL Y HS 7
N 10em X 40em, S5emX40cm. B4 emTI2BOL O £ESE N &K A
BEELUHTVS,

S ETIEHBLS HENEHT 2o U— ML DT EEEHT EVD T,
D)= EBRELEEOEOBTIEITBEMOED SR UKL
BHE<S . EAUICHFA R CAVESEDLS LU RUER IO vy
DOERASIEELWL,

11) PANA P LAY b M&E I PANZ R EAY FER, BRI ZL— k
B, HRUFL—A—SOEESE< . Y1 X, GHOBETH,
F A—71—The Concrete Products & Aggregate Co., Ltd. (CP
AC) EOBIMMHICIEELA LWV,

12) ¥ C BB SHIF20RS U, HAHORKERGCEDODELE
BAREMEERE HEMTITH >TWVWD 2B U ek OmA

EROLWTHHMMBHOMHARTETH 5.

13) M¥EH . %DM

- RS L 10em X 10em
sEAVRIAN 40cm X 40cm

C RIS T 10. 8cm ><10. 8em
« REH (HRIKE) 2 em/%

cEZ—WFANAMZAI 22, 5em %X 22. Sem X 1. 6mm

- EHAONN—SwhTOR 9. 3em/E

s PANARKR—F 60cm > 120 ¢em
120em X 120cm
120cm X 240em

HEOFRHFICHEAND &t FEEALEVWS, SEOETEMHHE 2%
AW, XBMTEREERG FEUTRAEREVHL, RUKROTFSY—J0
w7, BRHTSV - ERE< HEHFVEENWTEHS,



14) ZRENAS e S RH

- BOEMH- AT, T, BEH. b a—A®, PANARLY
HEEINTH U, KFA—H—ELT, WENCO, Thai Pipe Indu-
stry, CMMCHA'B U, REMNCHEBIITER TS S,

s B A local style, western style DEH#ILH S —[HEROFE
BEHEEE LS., kFEA—HN—TIFEShanks., American Standard®%H&H
%.

s Ry P, Trp, ZBFE LT D KOS Sy I &
ARFESENELTWS,

15) AR ERfE R+

s BRS— T S A XCDODWTHBRTRETHE D, —PFEF 9 A
oS ETEREORITICED, HEHE, ARKTI SKELSHRA
Ehx s hHECHE T,
CBME - BEAERARDSOMAR (FYaFL, EYI—) T
rigid pipeff - > F~ 4 1 >F . emt pipefEM A > F~ 21 2F,
pve pipeX - > F ~ 4 -1 2F, flexible pipes-f > F ~ 3+ > FDOHK
mEFHET S,

« METAL BOX:----- boxFRIFFHFICHMBIT <, EXXWEET T D, HiR
dhld A,

s FSYA, OvF g — e BAEE, BEFSVRAICRS T AR v
SHEVOTHALUERFNIFTESEY, A>FTod—ERHEBETH S,

cSERL LS BMAREMNELTWS,

CEEEL SRR BAR, PAUNHOBOHHESNTVLS,
« BRXE--—EREMBEN S U, BAEHAEXIHETH S,

« EEB MAREFIALTOLS,

s Ny T U— MR TEETH D,

- FERSR R.---e MBI OBEBESREIHASANRE. HEAZKSD ., &
e FIF40W, 20W, daylight ¥ TOABMEENH D . BATD
BEONSAMGTISORESNLETH S, ’

COVEUN, RS wFeeBHEM (FUaHL) A UFR(TICINOG)
w4 U8 (EAGLE, GE,) OWERHNS S,

» EEEATHOEE, MR EEEE. 128 -T2 KIKHBEETe
ey iICs AR iCE EeRiEEA TV,
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5—-5—4 @

EL RIS B AR PEPE RO T AIC S ALE, & [EESERR O,
F T A R BT A0 D U & RETH U, SO RV
(i WEE O E FF 0T 1~ AICORBEN, #Hx LATBESD
EDOETHD.

H HAR (C 2 W T I HF T ‘Tl‘p‘_-ft%i]i‘ébfif)@la:t;b\b\ R AY T A
BHHAEUTI>RARDMU TH S,

o R ASITEE, VR EEREF 3,000B . m

(F, @, FE T RCE, ¥ 17U w7 UFAKE)

- T, BIE. EYBBTEE e 2,000—2, 500 B nr
(hE. T 85B M, BAR D AL— b, B T w il UEKRE)
s HL—2, BEOFRWEUETH 1,000~1,500 B m’

R bR T 3R A . e AR L. RRMR. R (=
bt— g U7 M) BFAEHTER. $HATENGL,

S0 13 -RESELLE IC B ARCERERMOM 0 2 1 7 FRERD Y T H
FOEFESDSERLCEDEFEBE TR &8, F7ATHERIFES
WHTH ST EHD. &EOMEEHEIT 3 TS Wil 5% Ik d N3,
HiEITEFINDLEEDOHDND,

Mg 3 H o AMLE e HEH— h kS o o v d b oS A AR
Dy, . [REARE. BT OBRM SR ADEY THU . MiE
T8 & 3 U RARIC B VSRV 5 B O AR ERR TEFHEWNI0
HICHENEEOBETH D, (MRE. M. BHEZTENTLEW)
SEFEER  BR W OPA 3, 617m
T HEE 19, 623,000 B
HpHAE 5, 4258 /m
HiETHR 869% 4,6668  m
(Wﬁ&&ﬁ 14% 7wz/w)
S R W O 6,937mr
BT HEE 27,310,000
YA 3,936B
HIETER 862 3,385R.m’
(W&&ﬂﬁ 142 smB/w)
CORRE K T M 535
B R 5,086, 000 B
B4 Bl 9,565 B/ m
BT HE® 86% 8 2268 m
(ﬁﬂ&&alwslﬁwg/m)



AR B RS TR TERMICORRE, B oM -0, g8t
MDA, SUS SN T ER L URE AW <ITH Th 2 RILFIED
W TEHDM, - -HHMER S AT Z ARGV E SO TV S KT

FEURETEBENTRBOL D AICEHH EH N5,

ZEEICHABAXEFTOMIGTOL U HFO FE RKICHITF S,

B Fi HLHB B &R
EAR LE® A HIET AR A
HR 1S HETHE
2. B RHE ZeER . B hBE
AKIH A TH
LT T TS

RaTHE A X3.6~4.0% A X3.3—4.29
SRR A X 8. 4~10% A X3.34.0%
CEEIN T I
R A x3.13% A x3.13%
SRR (SIS A X20.5% A x4, 3%
gt A X 35. 6%7 - A X14~169%

EFERFLHUE © X2 D v T FLDOBM BE A FEL BIRICBIFS,
EF 1 Ao s 5 AiEOMITE EY U R8I Tiod) ¢hs.

. BE 60~80F e Bz ST 308
S 2~4 K o KEE o 5B
s AR 208 4T 2R
- B 4 B F— 7B
- 0w 158 713 158
. L 3B . NI 128

EEMFLHITEMM ¢ & o EIE A OMEHC R AUF 19684 D KA 100 &
Uz O ETOWMiEIE T Tb s,

i 455 84 s #
19684 100 197721 H 210.5
19694 103.2 2H 210.5
19704 105.6 3R/ 211.1
19714 102.6 4 H 212.8
19724 106.7 53 213.6-
19734 143.3 6H 213.0
19745 196. 4
19754~ 199.9
19764 202.8
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COST ROUNDUP

Source: Chulalonghorn Statistical Department.

PRICE OF CONSTRUCTION MATERIALS, BANGKOK AREA MAY 1977

No. List of goods Unit Cost (B}

1 Round Bar steel ¢1/4" ton 6,513.33

2 Deformed Steel Bar ¢1/2" ton 6,650.00

3 Steel Plate size 4" x 8" x 1/4" thick ton 5,350.00

4 Solid Rectangular Shape Steel size 36m ton 7,170.00

b Angle size 1" 6m pes. 34.67

6 U-Shape Steel size 3", 6m long pes. 210.00

7 Hollow Rectangular Shape Steel size 1/2” 6 pes. 16.33

8 Steel Pipe size 1/2"' x 6m pes. 88.00

9 Binding Wire No. 18 kg 9.47
10 Wire No. 12 kg 11.00
11 Nail size 3" 18 kg 146.00
12 Concrete Nail size 3"’ round head kg 24.33
13 Iron Plate Nail round head size 3" kg 3.78
14 Nut size 6" x 1/4" rectangular head kg 11.33
15 Steel Bolt size 3" round head doz 14.00
16 Brass Bolt size 5" doz 65.00
17 Steel Bolt size 4" doz 20.33
18 Brass Bolt size 4" doz 90.00
19 Whitco Window Pitting size 12" set 31.67
20 Whitco. Finger Pull size 3-1/2" pcs. 5.25
21 Tubular Cylinder Lock set 76.50
22 Corrugated Iron Sheet size 2" x10” foot 4.02
23 Iron Sheet size 3'6’ pes. 33.67
24 Aluminum Screen size 3’ x 100" roll 750.00
25 Sitica Cement 50 kg bag ton 646.67
26 Portland Cement 50kg bag bag 38.00
27 White Portland Cement 40kg bag bag 68.67
28 Lime 10kg bag bag 5.88
29 | Stone No. 1 m® 108.33
30 | Stone No. 2 m? 124.00
31 Stone No. 3 m? 115.00
32 | Compact Sand m? 73.33
33 Coarse Sand m? 110.00
34 | Fine Sand m? 106.67
35 Concrete Pile size 18x18cmxTm pes. 600.00
36 Concrete Column size 5''x5''x21m pes. 50.00
37 Asbestos Cement Pipe size 4"x5m pes. 60.00
38 Roman Tile size 50x120 cm white pes. 16.00
39 Corrugated Tile size 1.50 x 95c¢m white pes. 95.00
40 Asbestos Cement Sheet size 4" x 2' x 4mm pes. 51.00
41 Asbestos Cement Sheet size 4" x 8’ x 6mm pes. 78.00




No. List of goods Unit Cost (B)
42 Cement Block size 155/8 x 35/8 x 75/8" 100 pcs. 2.00
43 Mohn Block size 3"x5" Red £ 136.67
44 | Glass 3/8" thick m? 6.00
45 Vinyl Tile pcs. 110.00
46 | Wood Pile $5" x bm _ 3 55.00
47 | Yang Timber size 1-1/2"”x3""x8.5m i 70.50
48 Teng Timber size 1-1/2"'x6" x4m f3 115.00
49 Takien Timber size 2'x5 ' x4m £3 113.33
50 Tabaek Timber size 1”x6''x3.50m f? 114.00
51 Daeng Timber size 1°'x6"'x3.50m f? 170.00
52 | Kabarg Timber size 1"x6"'x3m £ 63.33
53 | Maka Timber size 1”x6"x3m f3 196.67
54 Teak Timber size 1”x6"%x3.50m e 175.00
56 Ply-wood size 4"x8" x4mm thick pes. 81.33
56 Bamboo dia 6cmxTm 100pcs. 1,100.00
57 | Mosaic Tile (Pink) size 1 f* pes. 9.17
58 Ceramic Tile size 4"'x4"" pes. 1.44
59 Toilet (White) pes. 66.67
60 Washdown Toilet (White) set 881.67
61 Urinal Range (White) set 413.33
62 Wash Basin size 16'x20"" White set 433.33
63 Bath Tub size 1.70em White set 2,3560.00
64 | Soap Holder White size 4"'x4" pes. 19.67
65 | Cromium Shower size 2" set 275.00
66 Brass Tap size ¢1/2” pes. 36.00
67 Mirror size 20"'x14" pes. 56.00
68 | Primer Paint . 1 gal 195.00
69 Ename] Paint 1gal 205.00
70 Plastic Emulsion Paint 1 gal 195.00
71 Shellac 1 gal 180.00
72 Shellac 1 gal 180.00
73 Lacquer 5 gal 355.00
74 Thinner 5 gal 340.00
75 PVC Insulated Wire Two Coil Type 82x1—040 | 100 yard 216.78
76 PVC Insulated Wire One Coil Type 100 yard 609.12
i Plastic Switch doz 130.67
78 Plastic Lamp Cover size 1”"x32" doz 61.67
79 Electric Bulb 60 watt - pes. 7.33
80 Single Plastic Plug doz 130.67
81 Cut Out 20 amp doz 180.00
82 Brick Bhor Por Kor 100 pcs. 165.00

59 -



KREF Y BT D HOEO M3 T 1 4 & O F) S D a7 A
TEODLEBTDODTH S,

PRICE MOVEMENTS
PERCENTAGE CHANGE OVER PREVIOUS MONTH
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PRIMARY SCHOIL CENTRAL LABORATORY AMD GREENHOUSE COMPLEX
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ELEVATED WATER TANK

!
SERVICE ENTRANCE
]
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STAFFING PLAN (Not

including researchers)

Unit

Staff Name

Number of Staffs

1. Research and
Development
Institute

Deputy Director
Secretary
Administrative Assistant
Clerk-typist

Book Keeper

Messenger

Janitor

Driver

2. Central Laboratory
and Greenhouse
Complex

DG -1 O b G0 b 00 -1 O O Wb

B BO B B B B BD B et b e ek e bl e R R
-3 3 R R D W00 =1 W O

Director

Deputy Director

Unit Head

Assistant Unit Head
Secretary
Administrative assistant
Clerk typist
Telephone operator
Book Keeper
Procurement Officer
Librarian

Statistician
Computing Technician
Draftsman
Photographer
Electrician
Electonician

Plumber

Machinist

Glass blower
Laboratory technician
Laboratory helper
Messenger

Janitor

Driver

Night watchman
Laborer

.
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FEHEMRE DN Y — b RFECH I MBI TR 8 Ui
B)D—#EPT & U TResearch & Development Institute {7 & 51350
Do

EACH RS H R AT (T O Research & Development Division D TH
On— Campus Service Division®D — #i & U TCentral Laboratory
and Greenhouse Compley WAL T WE JTiFoTnS,

AHHONEFEZELI- Y FECHNTHU NSO I - w PRI
FEOEREZEI AREDEICRT,

X, REMERICHS T 2BEAR BUFERRIZSEAWV) RUEEDA
BHEEEICTES,

University

Kasetsart
University —l asslanrl
Council Univ. Civil

rvice

Office of Sub-Committes
the Rector, Council of
Desns

- -
l [ l | i .
Faculty of

Faculty of | [Faculty of [ [ Faculty of .%:o;ﬁu & Iilculty 0:4 Faculty of | [Faculty of Fadulty of

h F | ineerl Veterinary| |Sclence and]
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ROOMS REQUIRED FOR THE COMNPLES

Unit Room  Name
1. Central 1 Director’s office 14 Conference room II
Adtministrative | 2 Deputy directors’ officeI 15 Library
Office 3 Deputy director’s office I 16 Document section
4 Secretary 17 Librarian
§ Printing room 18 Journal section
6 Document storage 19 W.C.
7 General office 20 Kasetsart University
8 Telephone junction Research and Develop-
9 W.C. and storage ment Institute Office
10 Data processing and data 21 Deputy director’s office
bank 22 Assist. deputy director’s
11 Office office
12 W.C. and janitor 23 Secretary
13 Conference room I 24 Circulation
. Central 1 Central biochemistry lab. 11 Microscope lab.
Biochemistry 2 Chemical storage 12 Electron microscope
Unit 3 General preparation 13 Power supply
4 Office 14 Scanning electron micro-
5 Photo taking room scope
6 Art studio 15 Microtome I & 1I
7 Photo lab, 16 Central biochemistry iab.
8 Photo processing 17 Glassware storage
9 Storage 18 W.C. and janitor
10 Dark room 19 Circulation
. Culture 1 Office 7 Fungus lab.
Collection 2 Data storage 8 Transfer room
Unit 3 Mycoplasma lab. 9 Storage
4 Bacteria and Virus lab. 10 Infectious lab.
5 Cold room 11 Circulation
6 Specialized equipment and culture collection
. Environmental 1 Air pollution 4 Water pollution lab.
Science Unit 2 Soil and agricultural 5 Storage
commodity polluiton lab. 6 Office
3 Biological assay lab. 7 Circulation
. Plant Pest 1 Display 9 Nematode lab.
Clinic and 2 Enquiry 10 Storage 1
Quarantine Unit | 3 Sample handling area 11 Storage 11
4 Office 12 Preparation room
5 Entomology 13 Fumigation room
6 Plant pathology lab. 14 Quarantine lab.
7 Transfer room 15 Circulation

8§ Incubator area




Unit

Room

Name

6. Post Harvest 1 Enclose space for loading 6 Post harvest handling
Research Unit and unloading research & guality testing
2 Storage 7 Cold rooms
3 Post Havest pathology 8 Postharvest physiology lab,
and entomolgy 9 Offices
4 Enzyme lab. 10 W.C. and janitor
& Pilot packing 11 Circulation
7. Scil and 1 Office 10 Balance
Fertilizer 2 Enquiry 11 Instrument room I
Testing and 3 Data processing 12 Instrument room 1l
Applied 4 Sample storage 13 Fertilizer and soil
Reserach Unit 5 Glassware and other fertility lab.
supplies 14 Chemical storage
6 Chemical analysis lab. 15 Sample handling and
7 Kjeldahi room preparation ‘
8 Data storage 16 W.C. and janitor
9 Soil physical analysis lab. 17 Circulation
8. Seed Testing 1 Purity lab. 7 Cold room
Laboratory 2 Office 8 Transfer room
3 Sample registration and 9 Storage
analysis 10 Biological testing lab.
4 Balance 11 Seed physiology lab.
5 Sampling moisture testing 12 Seed display
lah. 13 Circulation
6 Germination testing lab.
9. Greenhouse 1 Controlled condition unit 3 Glass house
Assembly 2 Head house 4 Screen house
1

10. Laboratory

Plumbing metal work and

8

Vacuum generator

Maintenance carpentry shop 9 Standby generator air
and Material 2 Glass blowing shop compressor and compressor
Mechanic Unit | 3 Main storage for airconditioner and
4 Central supply cold chamber
5 Electrical junction 10 W.C. and locker I
6 Water distiller 11 W.C. and locker II
7 Fuel gas generator 12 Circylation
11. General
Corridor
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SUMMARY OF FLOOR AREA REQUIREMENT

*  Including W.C. & Janitor
#*  Including controlled condition unit

CIRCULA- [ TOTAL

NET AREA  } TION AREA, s )FLOOR AREA ()

()

sHEIE |IEIER | HER | BEE | FTER [1BEE

1. CENTRAL
ADMINISTRATIVE 1,594 | 1,564 64 | 1,412 | 1,658 | 2,976
OFFICE

2. CENTRAL

BIOCHEMISTRY LAB. 810 808 24 152 834 960

3. CULTURE COLLEC-
TION LAB. 396 392 120 120 516 512
4. ENVIRONMENTAL :
SCIENCE LAB. 384 | 384 120 | 120 | 504 | 504
5. PLANT PEST CLINIC

AND QUARANTINE 392 | 392 | 144 | 120 536 | 512

LAB.

6. POST HARVEST
RESEARCH LAB. 684 844 288 152 972 996
7. SOIL & FERTILIZER
TESTING AND APPLIED | 856 856 120 200 976 | 1,056
RESEARCH LAB.

8. SEED TECHNOLOGY 392 392 120 120 512 512

LAB,
comoum el | |
1 e i AN 1458 | eas | — | 232 | 1488 s
11, GENERAL CORRIDOR | — | — | — | 480 | — | 480

GRAND-TOTAL 6,948 | 6,630 | 1,000 | 3,108 | 7,048 | 9,738
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— T, #REryaureEmEstE LIS,

B RBERAETT 1 — IR UBRENTE, 14dm&28m D2 HEHOKE

FTaR>6
» Culture Collection Lab. (4 Hafseid)

« Environmental Science Lab. (SRS 7H)

*» Plant Pest Clinic and Quarantine Lab. (EHpiEEfsBaFseigE)
» Seed Technology Lab. (F&FF3eHE)

» Post Harvest Research Lab. (hnT@@F7ets)

* Soil and Fertilizer Testing and Applied Research Lab. (¥
8 7848

ORI, ERISHEOBENTEROMNEZEEL. V- TEHEKT D

General Corridor (BB T) ONMICEE L= . & {EGeneral

Corridor & %% & SF % IC & FRAHFB B Z P Display Room FDILHD

HEAES. FHAERMIARABOOE U FL EHOBMERE S

AMOSERLELHLY-—EXADNESNBELEDC, BHEHCHLTWS,

B RMOKRGFB L &5

» Central Administrative Office (5% FE M)

» Central Biochemistry Lab. (&5t {LEaf9eiE)

+ Lab. Maintenance Unit. (B SR METFE BA)

O3 HEEBIRE L TL— FIEH L THB AL DEAHE DL,
General Corridor DAIICFIHLUBWEEE L L,
LD 9 kL U Rk & Nu7cIndoor Lab. (BAFFZEEEM) (. &M% A
E< B, ke E ULHEEHRL., WRHBOREIN—RE LTH
BUE,

Indoor Lab. OEFRIC L., Service Waya T T,

+ Head House (A w F/AS )

» Green house (F U —22nDJ2R)

®DOutdoor Lab. (EABFEEM) £5HEL. N5 Covered Way
(HVUEET) Tlndoor Lab. &I H. MMOANHEDHYL OEMWE
FOFACKEE RS EVDDELE,

BYOWEII.mEREEL L, 4+ 0N A0OLKEEORETH DRB
CRDEWBE T, F+ > NAERREOBANES EFEEIC. ABME
ENFREEHEERL LWL,
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seeton QL : ._.:g e - — et @813 &/ Table's number and size were refered to referencial
3 [7ei ]8R = @ drawings submitted by Thai side.
e Al.E] A2 A3 A AS A9.E9
w7 — — —— _—
A O S = == == == RAEE
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L =
~ ~ =
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w24 I
w=2510 2 “““-:-__“
W24Al EE“ W24A9
w18 Co
w=457 i
Wla
W32 S —
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TYPE OF LABORATORY TABLE
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A Example of Standard Layout plan for Laboratory tables and Fume Hoods

N TN i TN P N e N

I
!

: - " == - g - —

T - 1]
A
8 Al gfe L
b BB ok B AR - 7
ot . .
' 4 ; ale
i i -~ ey o~ EORCL o~ JELEL o JERIEL £
P ad T Yot ot S A3 ) "
el I b e 3 W2 e 4 A :;mn i
l_d ,l_ - H H Y TN H H . T
i | i ;
| | L *
TR L 7m0 . - SR (') P —

77



78

W.L.« — 2.20 M bolow grown

Undisturbed
BORING LQG . — ——— . Remolded
SCALE LOCATION KANPHAE NGSAEN FIELD BLOWS UNCONFINED IN SITU VANE
" n MOLSTURE PER COMPRESSIVE SHEAR
BORING  No. BH-5 CONTENT FOOT STF{EilG‘;H STRENGTH
gl /c z
M__FT GROUND_ELEVATION Jpp3eap | zopsese] | 2T e |y 28
" _ Top Scil L5 m
. w;; | 40,16 I129
» hs Stitf ond Very Stif 2950
-4 Yellowish Brown moitled 28.90
& 3 Gmy Cloy 1693
"1 _& 2,687
8 =1 Hard Yellowish Brown
™ "‘~‘-;__‘; motts Grey ond Dark 2246 2.636
— (0 - ’
Y Grey Clay soma Grovel 347
B PSS 3.3z
-— T 1
™12
I 19.47
14 . Very dénse Gresnish Gray
o
- '._ v 19.26
e ]. .7| fins to Coorse Sond -
. -
18 ._. 15,56
L. 20
- 19,06
|- 22
| | Vory hord Yellowish 19.93
- 24 Brown and mottle
B Grey Gl
|- 26 Y 4
- 2043
~ 88 22.62
30 ]
6.04 102
- == Bottem 6t bors hole 30450




5—-6—-9 MENE

A HEERTE OEEF
SAEGHAOTEMRFHOEIINTHESY, MENSELAELRL ., B
PORHOBMENEER T DLEIEW, REAICIDWTH, BFEOD
FOIGERIEFE<E BRTFTEMITEWI 2 F+FTVRKBHRT
1951 ~ 196542 Ml ICMsE SN AEIERIT K DL, FIHEMIZL.5~2. Im/sec
ThHU, BMREEIB.Im/secBETH D, BN, BE ISR CE
9 2ENPIERHITASTWVE, BFREVU 2 WEEE O O T E
CHWTIE, FF G K EHEBERTDLEL < BB THRS
1% Frame DATHHEFEFLREHKD,

BETFERMOMBMABEIEEHOREBITA>TH) . RER ARBROHS
NGRS ADCONTHBLTWS, B L. HHEIHFHEIEE0,
BYWOFRFGTT. 3> U — b LDBMISv I OREEH<H, &
MORTHMOMECADBERFITFANYI 3y - VaAd v 2B,
BHaOMIOIEIND,

HEMAETEL L TERNT IREBEOT, EANVOHRMFITES ~Tm
ZICT Z0hEelt, BEEHSELEACEDNDS,

BB EEISE., R OEBBIMEREL. GL-12m O
BEXHMBIZITDIONEWICEOLND., IEESEN R B Ak

U, GL-1.5mDEWVETRE TRHETE S,

HE. EFEAR -V IFrALIREDF N AOHBRKNERL TOL
6!:

79
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[THE CONTROL OF THE CONSTRUCTION OF
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LIST OF

XA

DRAWING

DRW, NO.

PRAWING TITLE
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11

12
13

KAMPHAENGSAEN CAMPUS MASTER PLAN
INITIAL PHASE

PLOT PLAN

BLOCK PLAN

18T & 2ND FLOOR PLAN-1

1ST FLOOR PLAN- 2

1ST FLOOR PLAN-3

ELEVATION & SECTION— 1

ELEVATION & SECTION-— 2

GLASSHOUSE & SCREENHOUSE

WATER SUPPLY SYSTEM PLAN

SEWAGE DRAINAGE & SEPTIC TANK
LAYOUT PLAN

ELECTRIC POWER SUPPLY SYSTEM PLAN
TELEPHONE MAIN PLAN
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FLOOR AREA TABULATION

UNIT NAME

FLOOR AREA (m?)

g o W N

10.
11.
12.

13.
14.

. CENTRAL ADMINISTRATIVE

OFFICE
CENTRAL BIOCHEMISTRY LAB.
CULTURE COLLECTION LAB.

. ENVIRONMENTAIL SCIENCE LAB.

PLANT PEST CLINIC AND
QUARANTINE LAB.

POST HARVEST RESEARCH LAB,
S0OIL AND FERTILIZER TESTING
AND APPLIED RESEARCH LAB.
SEED TECHNOLOGY I.AB.
CONTROLLED CONDITION UNIT
LABORATORY MAINTENANCE UNIT
HEAD HOUSE

GENERAL CORRIDOR AND
COVERED WAY

GLASSHOUSE

SCREENHOUSE |

2, 145

8565
480
480

510
960
960

510
305
870
670

930

60

600 -

TOTAL

10, 435
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Introductory Statement on the Perliminary
Design Survey Team for Kasetsart University

Development Project in Thailand

Gentlement

I am pleased to say to be here again with a purpose to giiscuss further issues on
Kasetsart University development project following my previous visit to Bangkok last
July.

At the outset, with your permission, on behalf of the Survey Team, I should like to
make a brief statement on what we have discussed among ourselves upon this subject
before our departure from Tokyo in order to expedite our consultation here during

our short stay,

1. First of all, may I explain the objective of this Survey Team. That is, based on
the resuits obtained by last Survey, to confine to the extent of the intended
financial cooperation by Japanese grants to contribuie to the development of
Kasetsart University, inter alia the contribution to some of the important
buildings and supply of some equipment which have been proposed by the
Government of Thailand to the Government of Japan under its fiscal 1978
budget. In addition to the above, we would like to formulate specifications for
the itnplementation design which will be carried out in the next stage.

2. With regard to Japanese Government’s budget for fiscal 1278, the budget draft
which will be submitted to the Parliament for approval at the beginning of 1978
is now being prepared by the Ministry of Finance. Therefore, no difinite
magnitude of grant aid for this project can be disclosed at this stage. But I
personally believe that the amount to be allocated will not be at least less than
the amount allocated to the Institute for Skill Development in the Northeastern
region in Thailand which was incidentally 1 billion Japanese Yen.

3. We conceive, after careful examination on the data provided by the University at
July Survey among the officials of the Japanese Government and designing
engineers, that the Thai estimates on necessary expenses on this project seem by
far the modest one, if Japanese constructing firm will actuaily enter into
business of construction. Assuming ¥ 1 billion would be allocated to this project
in the 1978 fiscal year, we should examine what items of the request would be
covered by the budget and we reached a conclusion that the budget be too short
to cover whole contents of the Thai Government’s proposal, even if confined

only to the Central Laboratory and Greenhouse complex.



Wl';en I think it over the effective use of various facilities after the completion
and the necessary running expenses, I find it indispensable and reasonable that
the selection of research subjects and scale down of initial plan of laboratory
should be considered.

I expect under the current survey, as possible as specific, detailed investigation
will be made with regard to the scale and the contents of the laboratory
building, the equipment to be supplied and kind and the number and size of
greenhouse, In this connection, 1 contemplate we should betier refer to the
priorities on each item and group which were contained in the materails
furnished by the University during our mutual discussions last July, but of
course I also welcome to discuss this matter more freely not necessarily be
confined to the above.

Finally, I would like to refer to a technical cooperation project which will
possibly be taken into account in this connection. Under this cooperation
project some sorts of equipment would be provided by the Government of

Japan. Budget for this scheme should be distinet from the grant assistance.

Thank you

Some Specific Comments

We are of the opinion that radio isotope facilities will be better not to include in
the current project because huge amount of budget will be required to
sophiscated apparatus, and at the same time there will be some technical

problems on the operation.

It would be better to omit small animal laboratory the construction of which
seems less important comparing with other research subjects in view of the limit

of our budget.

To what extent the planned greenhouse complex should be developed under the
climatic conditions of Tailand might be rather controversial. In particular
controlled greenhouses will require tremendous operational cost. Because of this,

the idea of putting small controlled apparatus indoor seems to be relevant.

It would be worthconsidering that multi-functional one unii building may be

better than the original dispersal setting,
Although some scale down of the contents of laboratory in order to meet urgent

requirements might be necessary, leaving of spare room in the building would be

desirable, taking into account the future development of the research activities.
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REQUESTED PRIORITY No.l- COLLECTED UNIT TYPE,

IMPLEMENTATION PLAN BASED ON PRIORITY

I, Central Laboratory and Greenhouse Complex. (First group)

(3) Central Administrative Office 3,700,000

@ Soil and Fertilizer Testing end Applied

Research Unit 6,800,000
(3) Plent Pest Clinic end Quarentine Unit 3,100,000
@ Culture Collection Unit 2,900,000
@ Central~Biochemistry Unit 6,300,000

and Laboratory Maintonance Unit
(6) Controlled Conaition Unit 2,500,000
(7) Hena House - 1,500,000
Greenhouse Proper 3,500,000

Total estimated cost 30,300,000

Baht

Baht
Baht
Baht

Baht

Baht

Beht

Beht

Baht

VI. Central Loboratory and Greenhouse Complex. (Second group)

1.
2.
3.
b
5.
6.
7.

Posthervest Research Umit 5,800,000 Beht
Seed Technology Unit 6,600,000 Baht
Envirommentual Science Unit 3,400,000 Baht
Smell Anima) Leboratory 1,450,000 Baht

Controlled Condition Unit. (Additionsl) 5,100,000 Baht

Head House 2,150,000 Baht

Greenhouse proper. (Additional) 4,500,000 Baht

Total estimated cost 29,000,000 Baht
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REQUESTED PRIORITY No.l - SEPARATED UNIT TYPE.

IMPLEMENTATION PLAN BASED ON PRIORITY

I. Central Laboratory and Greenhouse Complex. (First group)

vI.

(i) Central Administrative Office 3,700,000

(2) Soil and Fertilizer Testing end Applied

Research Unit 6,800,000
(3) Flant Pest Clinic and Quarantine Unit 3,100,000
(43 Culture Collection Unit 2,900,000
() Central-Biochemistry Unit 6,300,000

and Loborntory Meintonance Unit

(6) Controlled Condition Unit 2,500,000
@ Head House 1, 500,000
Greenhouse Proper 3,500,000

Total estimated cost 20,300,000

Central Laboratory and Greenhouse Complex. {Second group)

Baht

Baht
Baht
Baht

Beht

Bsht
Beht

Baht

Baht

1. Postharvest BResearch Umt 5,800,000 Boht
2. Seed Technology Unit 6,600,000 Baht
3, Envirormentnl Science Unit 3,4Q0,000 Beht
4. Swall Animsl Laboratory 1,450,000 Baht

5, Controlled Condition Unit (Additionsl) 5,100,000 Baht

6. Head House 2,150,000 Beht
7. Greenhouse proper. {Additional) _44 500,000 Bsht

Total estimated cost 28,000,000 Baht



O FOVIOVEQ'L |
<]
=
O ONIINVIA €1 O x1adns MEIVA'9 | 5
5]
O ONIAVE"ZT C azuwh%mm ro——1
O AVM CTEEACDTT O SV EOOALN0* Y m O 1O C | MO femaoaa 2snon Namgo-2¥ g
=
O ToIvaaNEa'g | © O 1O C Ol0IC 25008 QVER"TT m
Q
O INTHIVIEL TOVAZS®6 | onrmum ant mwez| % Ol O O OlOIO| norsianes  iinog Ot m
(| 1eEH4Indz WAIVM 1I0S°8 O woringrezsia xamod:t C | ASOTORORL o riav 6
00Ss) EINIIOS -8 w
_. xanouraNs ® | &
—dou,a xorvdowvl ., | E
00T0NKDAL agus £ |
T EMYES .o | B
1sapuvizsod ? | 8
i . |
olo| oo OlO]O[0|0|O[C|O]O]Oimmamm < :
ClIOI010 O1OIO0I0I0IDIOIOIOIC R 10a 1100 TH0IM™Y | B
w
ool o O|O|O|O[OOJOIO|OIC ™ M st | &
oo Ic ololo[oojclolojojokrarmmara: | §
poo‘D .
O]OJO[O[O[O]0|OIOIOF™ " it Fresims 1| €
glele BIRIT (RN I DA LA A A B b
L] . . * . . - . . a - - 1
5lEle ielEl'gigz|E BRERBEEEEHEE
4lE|5 S|g| % BlE B\ BEid|e|3]| 5 5 8lE
2lE(5 3 E| Lo o Zo|E|g|Elal SIEIS|E|E
ol |8 A= EHE EHEEES AL
2|8 2g|55EE 2|0 |8 BE5 || ELElg
2 FlElaglagl 8] (2 AR Bl 2
5 |BR(EE 9 ] z 4 l&
glE I8 & g m = *3JAL IINA UHIVHVAAS
L = ? 1"o8 AI1¥0144 031S3NDIY
MINLINENS IRTAINDA NOILD{TEISNOD ‘ODQId

INTHIOTIAAQ “AINQ LEVSIASVH

2 — 4



2 -5

REQUESTED PRIORITY No.1,2 — COLLECTED UNIT TYPE.

IMPLEMENTATION FLAN BASED ON PRIORITY

I, Central Laboratory and Greenhouse Complex. (First group)

(1) Centrel Administrative Office
@ Soil and Fertilizer Testing and Applied
Research Unit
(3) Plant Pest Clinic and Quarantins Unit
@ Culture Collection Unit
(5) Central-Biochemistry Unit
and Laboratory Meintononco Unit
Controlled Condition Unit

@ Hend House
Greenhouse Proper

3,700,000

6,800,000
3,100,000
2,900,000
6, 300,000

2,500,000
1, 500,000
~2.500,000

Total estimated cost 30, 300,000

Baht

Baht
Beht
Baht

Baht

Baht
Beht

Baht

Baht

Vi. . Centrel Loboratory and Greenhouse Complex. (Second gmup)

(1) Postharvest Reseerch Unit

(2) Seed Technology Unit

@ Envirermentnl Science Unit
L. Small Animal Laboratory
5. Controlled Condition Unit.{Additional)
6. Heed House

7. Greenhouse proper. (Additional)

Total estimated cost

5,800,000 Baht

6,600,000 Baht

3,400,000 Baht

1,450,000 Beht

5,100,000 Baht

2,150,000 Baht
~4.500,000 Baht

29,000,000 Bant
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REQUESTED PRIORITY No.l,2 — COLLECTED UNIT TYPE
W/0 GREENHQUSE PROPER.

TMPLEMENTATION PLAN BASED ON PRICRITY

I. Central Laboratoery and Greenhouse Complex. (First group)

(1) Central Administrative Office 3,700,000 Bsht

@ S0il and Fertilizer Testing and Applied

Research Unit _ 6,800,000 Beht
(3. Plent Pest Clinic and Quarantine Unit 3,100,000 Baht
4.) Culture Collection Unit 2,900,000 Beht
@ Contral-Biochemistry Unit 6,300,000 Baht
and Loborntory Meintonanca Unit ‘
6, Controlled Condition Unit - 2,500,000 Bght
7. Heed House 1,500,000 Baht
8. Greenhouse Proper 3,500,000 Beht

Total estimated cost 20, @.00{) Baht

VI. Centrsl Loboratory and Greenhouse Complex. (Second group)

(1) Postharvest Research Unit 5,800,000 Baht

: (2.) Seed Technology Unit 6,600,000 Baht
(3) Envirormentol Science Unit 3,400,000 Bent

4. Small Animal Laboratory 1,450,000 Baht

5. Controlled Condition Unit.(Additional) 5,100,000 Beht
6. Head House 2,150,000 Baht
7. Greenhouse proper. (Additional} _4.,500,00Q Baht

Totel estimeted cost 29,000,000 Baht
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TERF — 3. BEAREELE KASETSART UNIVERSITY DEVELOPMENT

SR O LA

Central laboratory and Greenhouse Complex

Preliminary Design Base

COetober 1977

Japanese Preliminary Design Survey Team

CONTENTS

ARCHITECTURAL PLANNING

STRUCTURAL PLANNING

PLUMBING PLANNING

AIR CONDITIONING AND VENTILATING PLANNING
ELECTRICAL PLANNING

BASIC QUESTIONNAIRE FOR PRELIMINARY DESIGN SURVEY



Constr'uction for Central laboratory and Greenhouse complex are the facilities which
are the most prior at all requirements to the Government of Japan by the
Government of Thailand for a grant and technical cooperation concerning the
project “Kasetsart University : Strengthening Research and Extension Service

Facilities in Agriculture”.

This complex are planned to be constructed in new Kamphaengsaen Campus of

Kasetsart University.
The priority of the facilities requested are as follows.

No.1 Central Laboratory and Greenhouse Complex
No.2 Extension and Training Service Center

No.3 8oil and Fertilizer Research Center

No.4 Agricuitural Machinery and Equipment Center
No.b Fresh-Water Fisheries Research Center

No.6 Agro-Indusiry Technology Research Center

1. ARCHITECTURAL PLANNING

A. PLANNING BASES

1. The proposed facility is a facility based on which the Technical Assistance
extended from the Government of Japan is to be implemented therefore it
should be planned in such a manner as to meet the substance and objective

of the Technical Assistance.

2. Sufficient comprehension of the natural conditions of Thailand, the
people’s living conditions, economic conditions, and the state of const-
ruction projects is a prerequisite. The proposed facility should therefore be
given an architectural characteristic suitable to the climatic cox;aditions and
planed to be built with the materials and method which meet the site
conditions, so as to make it well planted in environs and the inhabitants in
the region.

Furthermore, it should be functional, easy in supervising and inexpensive in
maintaining. 7

3. The proposed facility should be provided with sufficient functions as a
research facility, as well as to have good relations ﬁith other facilities and to
be harmonious wiith its environment. It also intends to create a human, rich
environment for research, with emphasis placed on all the life activities of

the persons who gather at this complex.

i3 -—-2
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B. FLOOR AREA OF FACILITIES

Floor Area of this propsoed facility reguested at the beginning by the

Government of Thailand.

1. Central Administrative Office .......................... 1,000 m?
2. Soil and Fertitizer Testing and Applied Research Unit ........ 1,200
3. Postharvest Research Unit ..........coi i enner-. 1,200
4. Plant Pest Clinic and Quarantine Unit .. .................. 500
5. Seed Technology Unit . ......... .. ... it 1,200
6. Culture Collection Unit ........... ... ... 500
7. Environmental Science Unit  ............ ... ... ... ..., 500
8. Central Biochemistry Unit .. ......... ... ... ..o iiin, 1,000
9, Laboratory Maintenance Unit .................. .. .. ... 200

10. Agricuitural Meteorology Station . ...................... -
11. Control Condition Unit .. _............ ..oy 1,200
12, Head HOUSE . ... .. cviiuninranrncrvnnasnranansoens 1,000
13. Greenhouse Proper

a) GlassHouse ........... 2 units
b) Screen House .......... 14 upits
¢) LathHouse ............ 2 units
d) Lath-Screen House ...... 3 units

ELEMENTS PLANNING FOR BUILDING

In planning the building elements, the climatic conditions in the region will form
a significant factor. Sunshine, draft and rainfall greatly affect the buildings to be
provided in the tropical zone of high temperature and high humidity, therefore
it is very important to properly cope with such phenomenon for creating a

comfortable room environment.

Roof is an area largely affected by sunlight. In order to prevent transmission of
the radiation of heat into the rooms, it is necessary to provide an efficient heat
insulation layer between the roof surface and the rooms. The popular method of
heat insulation for conerete buildings in Thailand is such that the roof slab is laid
with asbestos cement sheets 5o as to utilize the air space in the cricket as a heat
insulation layer thereby interrupting transmission of the radiating heat into the

room. This method is the most reasonable.



Exterior wall is also affected by sunlight. In addition to the use of heat
insulation material, it is necessary to avoid sunlight by providing a canopy or
louver. In Thailand, draft by the seasonal wind (north-south) can be obtained
throughout the year. With consideration given to this wind direction in
conjunction with natural ventilation plan, it is planned to provide large
openings in the buildings so as to facilitate the wind to pass through the

buildings.

2. STRUCTURAL PLANNING

A. STRUCTURAL PLANNING BASES

Thailand is out of the circum-pan-Pacific earthquake belt, threrfore has rarely
experienced earthquake. For wind velocity, this province has only registered
around 2.0 m per second (annual mean value) and the instantaneous wind
velocity of 28.3 m per second. Accordingly the values of horizontal load acting
against the building being markedly low as compared with that in Japan, a
framing plan can be set with a considerable freedom. In planning the
construction of one or two-storied building, it is unnecessary to provide any
specific horizontal load resisting frame, but frame supported with columns and

beams is good encugh to support vertical and horizontal load.

According to soil investigation data at Kamphaengsaen Campus which the first
Japanese survey team brought to Japan, ground is consisted of Clay and Sand
layer and dense sand layer {ground level — 12 ~ 15 m) has a sufficient bearing
capacity. But it is necessary to check further detail of Soil investigation data at
projected construction site for central laboratory and greenhouse complex.
Necessary Soil Investigation data.
+ Boring (Standard penetration test) 3 — 4 points
Pointone O0—30m
Other point ¢ —20m
- Sieve analysis
. Unconfi.ned Compression test
» Direct Shear test
- Triaxial Compression test

- Consolidation text
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B. BASIC ASSUMPTIONS FOR STRUCTURAL DESIGN

External loads and foundation of building wili be decided in consideration of the
local conditions such as climatic and topographical features, and subsoil
conditions, and the usage of the buildings, Computation of stress and design of

sections of flexural members will be based on Japanese Building Code.

1. External Loads
Parmanent Load = Dead Load + Live Load

Temporary Load = Dead Load + Live Load + Wind Load

Seismic force is not taken into consideration.

2. Dead Load of the Building

The fixed loads of all structuxal components and finishing materials are to

be calculated.

3. Live Load
In genersl the Japanese Building Code values are to be adopted for
calcu lation of live loads, but, for the types of rooms intended for specific
usage, such as work rooms and machine rooms, the values which suit the
actual condition thereof are to be calculated. The following table gives the
criteria by main rooms set forth in the American National Standards {ANS)

and British Standards that in the Japanese Building Code.

Japanese Building Code tﬁ)l;::lr 'Scf‘;'nlif; d Brltls:rgtand-
For column,
For floor slab | beam and — ——
. foundation
Class room 230 210 195.3 306
Office 300 180 244.1 255
Laboratory 300 180 293 306
Assembly room 300 270 488 408

4. Wind Pressure

The mean wind velocity in Kamphaengsaen district is 3 — 4 knots per
second (1.5 to 2.0 m), and the maximum instantaneous wind velocity is not
over 55 knots per second (28.3 m).

Taking in account the duration of life of each building, it seems proper to
set the maximum design wind velocity of 40 m per second instead of the
ahove value.

Wind pressure is assumed to act on building horizontally and its intensity is

100 kg/m>.
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5. Materiais

Nomal weight concrete .. 28 days strength = 210 kg/em?
Allowable compressive stress = 70/cm?
Reinforeingbar ....... Hot rolled steel bar, SD30
Min. yield point = 3,000 kg/cm?
Min. ultimate strength = 4,900 kg/cm?
Allowable tensile stress = 2,000 kg/em? for
permanent load
= 3,000 kg/em? for
temporary load

6. Design of Structural Section

a) Tensile strength of concrete is not taken into consideration.

b) Each plane of the cross section in a bending member remains plane

after bending has taken place.

¢) Joints of members are assumed to be rigid with the exception of the

joints designed as pin joints or roller bearing joints.

d) Design stresses of each part of structures are the most unfavorable value

" obtained from the combinations of the external loads.

3. PLUMBING PLANNING

A. WATER SUPPLY SYSTEM PLAN

In this project, low-rise buildings will be located. In case of such a plan, the
~ types of wa:ter supply system which can be considered consist of the gravity type
" water supply system by means of elevated water tank, pump-running system and

pressure tank system, In this project, due to required volume of water, stability

of water sﬁpply préssure, and easy maini:enanoe and control, elevated water tank

system would be the best suited.

Loop type water distribution pipe line will be considered to stability to maintain -
required volume of water, As the result of data of water quality at
Kamphaengsaen Campus, it seems that there are some difficuity to use for
operating of laboratories experimental equipment and building facilities, in that
case water soften apparatus will be installed at laboratory where it is necessary.
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DRAINAGE SYSTEM PLAN

Drainage system is to be provided with care so as to make the buildings fully

functional. For the overall drainage system plan, it will be planned to provide

interior drainage lines (interior sewage, miscellanecus drainage and laboratory

experimental drainage), and exterior drainage lines.

1)

2)

3)

4)

Sewage Drain Plan

Sewage from lavatory will be led to septic tank, and then allowed to
infiltrate into the underground after treatment, or if central sewage
treatment facility is planned to be constructed in somewhere of campus by
the Government of Thailand, it is much better to connect the sewage line

directly from this complex.

Miscellaneous Drainage Drain Plan

Miscellaneous drainage from each units is to be piped into the open ditch
provided at the perimeter of building. From the end of open ditch, drainage
line is 4planned to reach open ditch at the perimeter of this complex site.

Rainwater Drain Plan

Rainwater from building and from within the complex site is to be

discharged into open ditch at the perimeter of building and site.
Laboratory experimental drain plan
Drainage from the equipped laboratory experimental apparatus at labora-

tory is to be led to dilution tank, and then water alone is discharged into the

miscellaneous drainage route.

C. SANITARY FIXTURES

Lavatories are to be provided with proper sanitary fixtures. Water closets in

lavatories planned to be used are local type in general, except for Western type

water closets in some lavatories. Other than imported cocks, all sanitary fixtures

to be used are of local products.



D. GAS SUPPLY SYSTEM PLAN

Gas for experimental use will be supplied to each laboratory where it is

necessary and gas cylinders will be installed at external gas supplying storage.

4. AIR-CONDITIONING AND VENTILATING PLANNING

A. AIR-CONDITIONING SYSTEM

The areas planned to be air conditioned under this complex are office room,

conference room, laboratories, etc. where it is required.

Air-conditioning system is to be ducting type zone control unit and independent

window coolers.

Temperature and humidity condition is planned to be 34°C, 75% outdoors,

26°C, 50 — 60% indoors in general.
B. VENTILATION SYSTEM PLAN
In this complex, natural ventilation will be employed for the most part, except

for lavatories, pantries and laboratories for particular use where forced

ventilation is required, mechanical ventilation is planned.

For method of ventilation, ventilating fans will be installed on the exterior walls.
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5. ELECTRICAL PLANNING

Electrical system in this project consists of Main Electrical System and General

Electrical System.
A. MAIN SYSTEM
1. 'Transformer Substation

New transformer substation will be planned inside the construction site for
complex. From here, stepped down to a low voltage of 3-phase 4.wire

380V/220V, and distributing it to the respective loads.
Loads for service facilities are:

For buildings (1) Lighting outlets and receptacles
(2) Power for air-conditioning facilities

{3) Power for plumbing facilities

For Laboratories (1) Receptacles for laboratories experimental
equipment

(2) Power for laboratories experimental equipment
The total electrical estimated capacity will be about 1,000 KVA,
2. Genersator
Generator is to be provided for emergency. Generator capacity will be about

150 KVA 3-phase 4-wire 380V/220V 50 Hz and it will be used for

laboratories experimental equipment.

3. Mains
a} Power Mains
Low Voltage Power is to be supplied to distribution boards from
substation. Power is to be supplied by wire in conduit tube, the wire

being in conformance to the requirement of Thai Industrial Standards.

Automatic Voliage Regulator ' is to be provided for experi mental

equipment, in case of dropage of eleciric voltage.
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b) Telephone Main Line System

Telephonie main line is to be led up to M.D.F. board provided of new
administrative office in this complex. From M.D.F. board, exiension

line is to be supplied to I.D.F. board in each units.

Telephone Exchange Equipment

Telephone exchange equipment is to be provided at new administative

office.

Trunk Line and Extension

Number of trunk line is approximately five, and number of extension,

to telephone sets at the each units is 200.

B. GENERAL ELECTRIC SYSTEM

1.

Power System

The power suppiy work planned to be performed covers air-conditioning for
the buildings, operation control of plumbing system equipments and supply
source to laboratories experimental equipments. It is planned, for supply
source to laboratories experimental equipments, to provide panelboards and
power control boards near the places supervisable by the watchman or exits
and entrances of each units. Power is to be supplied by wire in conduit tube,

the wire being in conformance to the requirement of Thai Industrial

Standards.

Use of class 3 grounding is required to be installed in respect to equipment

which néeds 3-phase power supply.
Lighting System

Flourescent lamps will be used at general office areas and conference rooms,

incandescent lamps will be used at cold rooms, incubator room and etc.

ON-OFF Switch for lighting is controled in groups. Approximate intensity
in main rooms are planned as follows: -
Offices, conference rooms,

library and laboratories ............ 300 Ix

Corridorsand halls ................ 100 — 150 1x
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Receptacles

It is planned to be provided receptacles where required at the buildings.
Number of receptfacles planned to be provided in offices, laboratories and so

on, is about two or three at a rate of 40 m®.

Lighting Outlet

Distribution boards to be used are of metal, provided at places accessible for
maintenance and inspection. Lighting circuit is to be provided separately
from receptacles circuit. Switch for lighting are installed at each room.

Telephone Qutlet

Telephone outlet boxes are installed to provide the least number of

telephone sets at each room.

Public Address

" Amplifier is provided at Administrative Office. Announcement can be done

individuality to each facility.
Fire Alarm System

Fire alarm system consisting of detectors in each space and push button

manual alarm in fire cabinet will be provided.

Lightning Arrester

Lightning arrester will be provided by mean of lightning rod on the roof.
External Lighting

External Lighting will be provided around the building.



6. BASIC QUESTIONNAIRE FOR PRELIMINARY DESIGN SURVEY

Due to our Preliminary design survey for the construction of Central Laboratory and
Greenhouse Complex at Kamphsengsaen campus of Kasetsart University, your
immediate information will be highly appreciated concerning the following items,
1. Map (Nakhon Pathom province Kamphaengsaen district)
2. General Information for Nakhon Pathom Province
3. Land Survey Map of construction site.
4. Records of Water leveling at the site.
5. Location and Size of Construction site.
6. Regulations Concerned for establishment of whole Kamphaengsaen campus,
1) Regulation for Building
i) Regulation for Electricity
iii} ~ Regulation for Wastes

iv) Fire Protection

7. Your concept concerning about function and circulation of whole campus

facilities, and relation between the each facility and this complex,

8. Your plan of approach way to this complex site. Possibility to approach

from south-side directly.
9. Rooms required- of each facility and it’s floor area.

10. Staff organization for this complex.
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1R — 4 MINUTES OF THE DISCUSSIONS
ON THE PRELIMINARY DESIGN SURVEY
FOR THE KASETSART UNIVERSITY DEVELOPMENT PROJECT

At the request of the Government of the Kingdom of Thailand for the grant in order
to contribute to the development of Kasetsart University (hereinafter referred to as
“The University”), the Government of Japan through Japan International Coopera-
tion Agency (hereinafter referred to as “JICA”} had sent a preliminary survey team
headed by Mr. Akira Arimatsu, Executive Director, JICA to conduct a preliminary
survey on the Kasetsart University Development Project from 17th to 31st July,
19717.

Having considered the outcomes of the abovementioned survey, the Government of
Japan decided to dispatch the Preliminary Design Survey Team (hereinafter called
“the Survey Team”) organized by JICA and headed by Mr. Arimatsu. The Survey
Team visited Thailand for ten days from 17th October 1977 with the purpose of
having more detailed discussion on the project so that JICA would be able to make
preliminary design for the construction of the Central Laboratory and Greenhouse
Complex of the University at Kamphaengsaen campus which constitutes one of the

six project components proposed by the University.

The Survey Team held a series of active discussions and exchanged views with the
Thai authorities concerned and both parties have agreed to recommend to their
respective Governments to take further necessary steps on the contribution to the
University’s development project under the possible Japanese grant in fiscal year

1978 which begins in April.

Minutes of the discussions are attached herewith.

‘_7"-5)‘—' Bangkok, October 25, 1977.
/ - LA .
77 4 /1-;-7 # e, 4//’;

Prof. Rapee Sagarik Mr. Akira Arimatsu /
Rector Team Leader
Kasetsart University Japanese Preliminary

Design Survey Team for
Kasetsart University
Development Project

S Tk Mot

" Mr, Xujati Pramoolpol
Director-General
Department of Technical
and Economic Cooperation
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MINUTES

1) The Survey Team could achieve its objectives with active cooperation of
Thai authorities concerned, which include staff members of Kasetsart University,
Bureau of the Budget, Department of Technical and Economic Cooperation and
University Bureau.

2} The Survey Team firmly believed that the possible grant for construction of
the Central Laboratory and Greenhouse Complex would contribute to strengthening
research activities in the field of agriculture, thereby eventually contributing to
economic development of Thailand,

3) The Thai side fully understood the Japanese budget system under which
definite figures could not be released until Parliament would approve the fiscal year
1978 budget in spring of 1978. However, the Survey Team expressed its view that
the amount of possible budgetary atlocation would be at least not less than 1 billion
Japanese Yen.

4) Because of the limitation of the budget, it would not be possible to cover ail
of the buildings and equipment which were included in the initial Thai requests
under Japanese grant. Therefore, both parties made efforts to select some of the
important and essential buildings in accordance with the priority given by the
University.

The buildings which would likely be covered by the grant are shown in Annex I
as agreed upon by both parties.

5) Both parties agreed on the demarcation of responsibilities in actual
construction works which should be carried out by the respective Governments.

The fundamental works and auxiiliary facilities indispensable for construction of
_ the buildings should be provided by Thai side. The works under this category are
shown in Annex 1I as agreed upon by both parties.

6) The Survey Team expressed its view that some equipmént necessary for the
Central Laboratory and Greenhouse Complex would be provided within the limit of
budgetary allocation of the grant. |

7) The Thai side stressed the urgent necessity of the technical cooperation
which has already been requested by fhe Thai Government with respect to research
activities of the University, and the Survey Team recognized the importance of this
and expressed that the Team would recommend to the Government of Japan for its
early realization.

8) The Thai side expressed warm welcome and extended active cooperation in
all aspects of the survey activities during the entire period of stay. The Japanese side
expressed its utmost gratitude to the Thai counterparis and recognized that the
cooperation extended by them facilitated its survey activities greatly.
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ANNEX L Buildings of the Central Laboratory and Greenhouse

Complex to be provided by the Government of Japan.

1) Central Administrative Office.
2) Central Biochemistry Laboratory:
3) Culture Collection Laboratory.
4) Environmental Science Laboratory.
5) Plant Pest Clinic and Quarantine Laboratory.
6) Post Harvest Research Laboratory. B
7) Soil and Fertilizer Testing and Applied Research Laboratory.
8) Seed Technology Laboratory.
9) Controlled Condition Unit.

10} Laboratory Maintenance Unit.

11) Head House.

12) Two glasshouses and two screenhouses.
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ANNEX II.  Items the costs of which are to be born by the

1y

2)

3)

4)

Government of Thailand.

Fundamental Works.

a) Site reclamation and clearance.

b) Water supply main pipe to construction site for Central Laboratory and
Greenhouse Complex.

¢) Electrical power main line to Transformer Substation at construction site.

d) Telephone main line to main distribution frame‘at Central Administrative
Office.

e) External drainage line from construction site for Central Laboratory and

Greenhouse Complex.

“f)  Access road to construction site.

External Work.
a) Road paving.
b) Lawn and Planting.

Furniture
Office desks and chairs, filing cabinets, library shelves, conference tables and

chairs, lounge tables and sofas and lockers, etc.

Expenses necessary for unloading and customs clearance of imported equipment
and other materials required for installation and use at this Complex at ports of
disembarkation in Thailand and internal transportation thereof to construction

site,
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