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OIITH-5
CICA 8 Q1 JITCI 9 19T (Understand the Concept of
Floor/Roof Slab) :

y.> fafeq o/@tag st (Itargm 9Itag IR (Describe

different types of reinforced cement concrete floor/roof slab) :

ARNCHITG SIT6 FF06 (RCC) NS AT ATS 1 GRS WK

T 2T HIYETS 28 ]2 G99 BT 8 [NIEF O A TS 2T
YH | JHIGF OAI*E MG [NTET O (T6I '™ (Roof), BATII Oels
IAITHIKATE G (6T (A (Floor) IR R (T ACH | O
N S BATII FATNRCE ALRTS FW JIR (Roof slab) I eI s:
A NITNT HATIACP (A AT (Floor slab) 4T A | AT ATHIITO T
HfH0 AN YA 2ACI (VA YT FFH6 (T LT 56 (TFF
W] HANE FATN YA BINT GAE W FA|




fafSx s wrafsifst cpra 93z #5 Ea I Rty me s xt:
Y| QY FARATHIH I 23S (One-way reinforcing system)
ST
(<PB) -ﬂﬁﬁ? ‘JTI%IEW (One-way solid slab)
(1) TG A3 AN ACOET BHF TR
(2) S5 T ©HNF 1<
(3) (OB AJK (Deck slab) |
() -ﬂﬂﬁ? ﬁwam (One-way ribbed slab)

(ﬂ)ﬁwm (Pre-cast slab) |




() ﬁ:TIL)iT

|3§@'W WETFG (Two way reinforcement system)

ﬁsﬁlﬁjf el 2719 (Two-way solid slab)
(1) IBFANY BIAT2PO [[RTNF OHNF A

B GARR EACRER-NE]

d9U AJI9 (Two-way ribbed slab)

(57) [RNRIRIN 1] (Beamless slab)
Qs .slasqﬁ’rw(One -way slab):
CEIHN\@ ENBRIGIFREREIEER |<2I‘;’1<11|\9 ATS N A NS ] (UG 1 (MICTd

Y, AN

YR L)

A WIEN B Lﬂa-\ (.<J><l°‘11H£l éJ‘iPIVIND AL [RRNCPANG IR FAT

3-Way Sl(]b) - Ome-Way Slab

A9 (Two-way sla

b):
(T STNE A< G (M1 <1 .%ﬂﬁ@amwaazm@fﬁmﬁ

NG (BN NG BI2T B 2Y. OIP [N AT (Two-way slab) e |




© | TG [T (Flat slab):
(T TN T (HICAT APIF TN LT OIS AT WIBN N B AP

PN BN BN BT T, (T STNS IS FI6 3K (Flat slab) I |

8 | {3 FI (Ribbed slab) :
RAH N NRATE T12® (@00 G 4 HPE R BRI WY oP P
(ATH SATII5N | O WGP (@00 G J3 YA 1 Al AT FId T

GANTIISN N

e




L
.

¢ | Srafq

VRS
A TV NEIH JIE (G (SN F
|

SdF BN

2719 (RB slab)

ATHRL G

R RO ERNERICICIET]
AF NG I IG(H

N .

qCd




y.8 WA aF YA 933 Ry FITIF ey NS
«ﬂﬂ‘fﬁm (One way) ﬁ‘ﬁ‘fﬂm (Two way)

HWWG&WH ﬂtmﬁé@qm Y | TR I9(F1E M (T 8 ATZT WO

fResterd (% =0T @ 339 o357 BN =0 A < fOoaw 1
=Y =Y

21 & R TR ACATGT A 21 4 TR SRR STTATTGT ©H
VEEAD IS WIB B

3| GRMIB AL RENCEPIT0 IITE 31 o M AU [FRACEr N
1 2| (IRD [T =

4| I AC=F I STqoe fSifels e 4| T ATH |1 0 STNwe Siferg ATST
T T

5| PEFI OOl BN ATSH I | 5| PCFJ OHO] (I ATSIT |

61 AT ACFANIYAFE IE | 41 NN AfOFer AU SIS HI AT

7| 5% MNP N =AS Ble | 71 7% MNP T Ao 2




OHITH-R

AT 9F YA JNF G2~ IAFSTYZ (Principles of
Desighing RCC One-Way Slab)

2.5 AF YA WATHA FIMIA TANOW AFY WTATGT (State the

minimum thickness reinforced cement concrete one-way slab) :
AC| (TG T JFYA FMIL PAON AFY M ToIq@] (1) [NEa1 2<:
i) HIYRTOIE ZHO JANM[E AoV AFY, t=

(i) ¥ TR AIMIF PO F == -;—5

(if) ST=oyf WICRN JIMIF POV FF Y, t =—
(iv) BNFOTOR JMIE POV HFY, 1=-1’“—2




I WHNNS PNV g T ToIqols
t= S NG FRIPK =T CrCey 3.3 TN (AT 4 G 411 =27 WATE, + = 0.033L (AP

0.04L (Y 4<1 2|
QY. L = =G drf<edr vy, i |
O OAES NG AR [NGF 96 R B AT AII9I0® JEI66 ([AfSe CNTN©

STTHCF HOIS FIAHA ool (IF FA09, d =J%

EI4[Ce,

d = FTLH4T MO, m@ b
M = (IS (TN, (RIS

b= ﬁtqrt'}\ﬂﬁﬁc@iq?.i? C?ﬁ
t= I (NG APy, G,
ACI (PG ST RIW FIE 4 = 7.5 (T 48 (N HIRE 2459 = 9 OIfN a7 BN
2B OO NI | O WINCHD (R 10 (TN I PN JIK G2 R 2 A




2.2 AFYL JII-IF FTIHEN & ST ATGT ATATGINITOT (Explain the

hecessity of shrinkage and temperature reinforcement in one way slab) :

GBI BA1d AN *F 29D Pl BP0 ALTRON TG I8 OIANNGId O[9I Nd O
H2fPG S1eHOW 8 ASTO V| (57 G I NS T AN AFOTIY FAE Gy

ATAGIIT (AR TR FA1 =Y | WNIA IS VT PIGAS i =0T AR
HOMIYN FACO ANH

JHYA JIR (One-way slab)-49 dFMTP AL T8 TIRL P 2| 4 YN TIOR3
OIS WGITG TP FIoe ‘Fﬂ%?ﬁl% Lol | % (Temperature stress) AOTIY FACT
AT NT| SO AW I0GF ANBHI TP Ol Ao ARSI FAH G0 I
HOIHAG (STACPHICT) FPOPBEA TG FIRNFT B Y| AP HALTHIEN MO 96 e | ©
RIGI ST BANG HI91O (MG AL 6 8 O F00H NN ALG QG A0S e

Ol IO [FOF9 968 Il = | (PG *Ol-jﬁlﬁ)[ O J00d (Temperature bar) IOy
N3y Br g




OAIRAT-2.2 | FNTHA forg 9o W= a I (RS Wty | B34

T A0 FOORN F9 932 o g THN F1F 000 WIZN (RTS8 |
[RIPIHTII-2000, SWb)

ICRIILE:
2w (@10 = 400 (BIG/INMNGE
CPIF e = 120 (FfoyIsNoE
APHIT = 25 (P NGIE|
fo'= 94.5 (RGYINAMN
= 210 (BGyISfAMN
f, = 1400 (PIOYISTIM.
n=9
v = 4.23 (G5 AMN
u= 21.0 (BIGINAMN




ST
41915 | FTOORN (F10 R FRG “FF WiR{eRT (Continuous)

ﬂ@iﬁ’rml
AITCId AT Cﬁili L = 3m
3X100

AT YINON NP ] 1—35 - = 8.5/ cm

SodI JIMRT AFY, =9
WWWS%MIﬂ1ﬁW£ﬁWﬁﬁWW

(i) TS NGF 8GH = 1x —x2400 =216 kg/m

GIECIGIN) =1x400 = 400 kg/m
(||') R =1x120 = 120 kg/m
v) O =1x25 = 25 kg/m

WWW@@WW w =761 kg/m
SEiGIQWCﬂIG (MO, W =w L =761 x3=2283kg




-

I AR BB

WIS dF YA ﬁﬂdf@@?ﬂw%
ST AR, v = 7 = 22 = 1141.5 kg
q1HN-9 |

Wﬁ% RUIRRCF

= — = = 57075 kg-cm
| (P

1.2

q1HA-8 |

mﬂ\vh 9l

PRSI TSR, d = [
_ | 57075  _

- \/15.61 X 100 Rato cm




12 FI T 98 HRRE FAE G2 T Idwlide 2 I A (NG Sroidol
t = 6.05+2+ E-a 65<9cm

wo«, {36 Wyl

Frdpal WwId9l. d = 92— =46.4Cm

Os——x (1 2)2 1 13 cm?

JIYN (Spacing) S = “};‘XSOS 15.5 cm ¢/c

Sod1e 12 NN INTIE TG 15.5 G TIIYH IO Q|

HTN-Y |
ﬁ‘mmﬁ’lwﬁilm

= 1415, oo cofGiaeftis

bd 100 X 64

Pl (pgPpe,




1141.5

2432 X0874x 64

= 8.39 (HGyAsftaiy
o [T RAom (32 THe® 3G AGH SFITMe 76

AT 50% I F| T FRCT FTAG AW (AF ¢ AT

50% G WL JHOI NT JF0 TG 45° (HIC TP SHF
GBI A

U=




HITH-9
A Ryt J71 foonRRa Afesyz

9.2 WA @A FF FOTUR TR (WTH6 HZHF IR 1Y (Explain the use

of bendlng moment coefficient in designing reinforced cement concrete two-

way slab) :
TN ACI (FTG-AF 22 Ng A1 Sepi=ee fRal R (MCN6 N Pt FMRS
v wﬁtqwm B3 (ACP NG N =T AT 2F | 4 NN (D =97 I |

A C R fofZ 91 =1 @ 'C-97 T A 2 8 (TN TS (m= 7) 99 B
—~
EREEIS




©.> SR YA FIIF TINOT AF[ T (State the minimum thickness of

reinforcedcement concrete two-way slab) .

AN AT TR FA(O VST G [N FAE G AN NPY (I PO 27|
ACI (G I FFYAANIE TAON AF G|

- '517’0 SN, L= 2 AMIF 1R AT,

_2(L+S) x 100, . . _

W{l, 4 I 9 Y T

ASTM SIS, ¢, = —--—ﬁ““iao LGSR +1.27 O




gt pTaw TS W
SOTBAT AT M BIAAS IR I T~ WIRA (laterior panel)

(i) JBE [[RMRN (One edge discontinusas)

(iii) M2YTW fAMRF (Two edges discontinuous)

(Iv) oS [Rifgw (Three edges discontinuous)

(V) BIFHATS ey < H"T‘fﬁ% ql W“’iﬁ fafoasy (Four edges discontinuous or
fully discontinua FTRT WRITRN AT IO AT ATS0 APLIS! ATI SN ST
ATHATOS SN HHOIE WG ¢ AT [N 1@ 60O FYETONE ZHNO ASF
JA A9 M = CWLA













BAIRAT-v,2 | RTRa samiwa sy 5 feE x 3.5 o Afauros srergats faydt Jmaa
TG PRTHF STOIAS 8 (AT AT AT FA1  [@@tar-200¢, oy, ob, 33, 38(%117)

/ S| (f. =210 kg/cm?. f; = 1400 kg/cm?, n = 10. A2 (€16 = 500 kg/m?, W%ﬁ‘ﬁg -
75kg/m?, Bifeis PG = 25 kg/ m?

USSR ED AR R 1]




gT9y-: foo2s o e

_ 2(5+3.9)x100

T80 = 9.44 = 92.5cm
Elﬁ t=12cm
Sodre | FNER g [RIs FAE-
(1) FICIA TG 8B = 1% 7 x2400 = 288.0 kg/m
GIECIGIN) =1 x 500 = 500.0 kg/m
IS IEARICIRE = 1x75 = 75.0 kg/m
(iv) Pifels arer| = 1x25 = 25.0 kg/m

(NG (F1G, = 888 kg/m




H19[-%; N6 (IS CATTO:

() *0 =R G+ -
(i) SRPRY AT ([0S (WTAD, (-M) = Cws?
C =0.055 = 0.055 x 888 x (3.5)2x 100
= 59829 k-cm
(i) YT NI A0S (WA, (+M) = CwsS?
4 C = 0.041 =0.041x 888 x (3.5)2x 100
= 44599.8 kg-cm
(¥) S ™A O -
(i) WRERY AT (WDS (AT, (-M) = Cwi?
C=0.033 = (0.033 x 888 x (5)% x 100

= 73260 kg-cm




(i) N =N AfGOS (W0, (+M) = Cwli?

C=0.025 =0.025x 888 x (5)% x100
= 55500 kg-cm
{T9-0: ATTIA TOIAOT: k= = — e =0.403
n + : 10 +.45J(f 210
| i T k. 0403 _
i) *6 TR SRS O, ofs = | j=1-2=1-=3= =0.886
_ | 99829 1.
~ v 16.49 x 100 R= ?fdk
=6.02cm =0.5x924.5 x0.866 x 0.403

10 @ mm I IG 2L FAE-

(G TSI, t = d =*j—at‘r"wm+wwﬁa

1

= 06.02+ 5 +2=8.92cm < 12cm

= 16.49 kg/cm?

b=100cm



M

(i) S =ATN BB IO, ol =

be

73260
16.47 x 100

= 6.66 Ccm

B TSR, = o = 228 T, w5 Foifis

= =6.66+%+2 =10.16 cm < 12 cm WO, GOY m'ﬁ@’ﬁl
[P AMIT TS ALY, 12 cm

STOAIS, ¥6 = FAFA FOIAW, ds = 12-%-2= 9.5cm

32 2 =INT PP ToId9l, d = 12-2-1 2=85cm




H19-82 BN ATUA CFa e |
10 TR AMCTR CFIFA, as = 7x (1)2 = 0.785 cnm?

() 0 =T G
(1) SR AST QU6 (AT G,
' 59829.0 | -
AS = e = 100 x 0886 x 05 - 17 cm’
; _ 100xas _ 100x0.785 _ | -
S = A A 15.12cm =15cm c/c
SO, 10mm MITAHAL 94U 15cm c/c A IAT® (]|
(i) WL =R AfGHOS (WTACHI G,
M 445998
AS = e = TA00 X 0886 x 9.5 — 587 cm?
g= J0Xas _ 100XD.78Y - 20.28cm=20cm c/c

AS 3.87
So, 10 mm A 94U 20 cm c/c T IAIT® (]




(Y) L TN G

(1) SRR AT QS (NTATHI G-
. M - 73260 - : 2
AS= 1 d = TA00 X 0.868 X85 /.10 cm
.. 100 x as _ 100x0.78§= 11.05 cm =1 1cni

As /.10
SO, 10mm UIAI 9B 11 cm ¢/c FEITN BAIT® ]|

(2) T =R AGICS (WTACTH G,

M 29900
fsia 1400 x 0.866 x 8.5

100 x as _ 100 X 0.785
AS 5.38

S0, 10mm AT 90U 14.5 cm clc <IN A0S ]|

As = = 538 cm?

= 1459 cm = 14.5cm c/c

S




TN -8

Wﬁﬁﬁ%mm ﬁ”\:ﬁlqi (Principles of Designing
RCC Stair Slab)

fafew mﬁmwﬁm (List various types of stair)
ST [RFSR SIS ©19 41 I | O [N SOSte @R 770 =7, IN-

(1)qFYA 511 (Straight flight stair)

2) BA-(¢1% if% (Dog-legged stair)

(3) ST NG 1 TN ST G (Open-newel or open-well stair)
(4) TS et f5if
(9) Wﬁf@ (Circular stair)

(6) ARPRCHROW PG (Bifurcated stair) |

Y (Geometrical stair)




() 9FYA ARG (Straight flight stair) :
(I NS IO 952 TP ATH WS FifGa GrASter JFYAL,  Grory Qronster S
AN JFO! (ATF T AR JF 29I O I I3 (HICAT (WG YO 2 /M| O [
G STV R G JB(0 I 70 NS 7209 A 2| (T TS WA (1
BelIbe Y] N 1 IS TR Gy o112 Guaon A1 Ty 1, (5 TS GFLT 4 Grory
1% T2 91 2F| A0 QOIS AFA TIH, VA 90, ARG B Op ZMH
SN G ¢ Gl 1S <=2 w1 231




(i) G91-CT91G 1Y (Dog-legged stair) : 4 AFR IS YRS 76 JFYL S I=

NMOYY HT=F [N IF FIR0 (ATH =T FIRO (IO [AIOLA 20T A 180° (BT

AP AfTION SO 2| (T IS T AT (SIS 10 FIR0T ATZI TN TUMH

YA IS 929 91 2| 710 FIRGA MF ATTIONT G IF2 (IOl IS8
RIS AN 4 AFEF 6T AT @

Dog-Legged Staircase




(i) ST ABTHH 5% (Open newel stair) : TYN JH2 SIS T SIS A1y 473
TR0 FNHT ATGH V| O 4 Gro HIS IR FA1 2| feTH06 IHHE G
SITOIBIE GIIoN (@04 99 5QAS 0T FIR0 (Ofd B V| ATOIP FIROA [P
ARIIOHI FA TNSL- I GUIoN (ST T | FIROI A 8 SIANH [NOrTed I
Y| 9 AFE IS SAET P (YTF AT AT TIZ1 B V| TYETS AR




liv) TGeraiGan@ 510 (Geometrical stair) : & GO HITGT® SOOI TG (G2
YFH | TS NS (AT [NOTI (AD IR FA T M| 6T STHNN-NGCH G
SNHN | O A1FT 92 (T, W{BI GER wwﬂm@w (Curve) WI




(v)FarEra 5i1E (Circular stair) : G AFR FITGTHETE GH0 (FRIY FANGCIA (ATTER
BIRMIP I W WRREOT OAE B | YN STIGSTE 192 BROE 419 RANT
I FA V| 4 AFE BING A IS RANI 720 Y WM | Yo 9 (=4 B,

TSR, Grd " 290 s 93 291




(vi)AEHraTEteE iU (Bifurcatedstair) : (T HITGTS ATT 1 AT FIRGIF GG
58U YITHF NI NG 8 I, 97 42 [RATNO AW (ATF WHFFO FY 53T
I8 W0 FFIRGA SR BARTOA GIF TIF] AN OF ARFRACHIOW PG I |
WoNyfNe Sfoere Hfes RIS 4 1S TI=2E T =1 @1 7ol A[fas [iSe-a9
RPN ATI* AT, WTHG, SO TG AIRE 41 2




8.2 American Standard and BNBC WY ARGNIF I3 (RLGA YT ST=HZF (Mention
therelation between tread and rise according to American standard and BNBC) : ﬁﬁS
I B (TCRQ 25° (ATH 40° 9 YT AYCO T, (ONRQ ({0 IR TRGE-IF VHTFE
STENBLS RIS $FY (ST V| [NIH 12 A @O (B0 8 ARGUEL W ST=4F
CRYTTNT (A8
(F) ARSI (I SFAA-(1) (FG + ARG = 44 G
(i) CBG x ARG = 400 (TF 450 I I

ST @S Sl (1) (B + 2 x ARG = 60 Cf(ii) (§G x ARG = 400
(ATH 420 I5fTAM|
O[@ WRIS A SIS AT ARGMCEF AT 15 (ATH 18 (N 72 (RUGS
AT 23 (YCF 27 I A 2| [FF ARG [T CFTA (GUOT AT 23 (AF
30 (Y 438 IRGUCIF AT 14 (ATH 15 (AW




QWITAT-8.2 | WA S a 90 FI2TB 12 o 41 STy | FIRG (Grod I3 27
(A 932 ARTGITAD 0T 15 (AN | FNTHT SYNWE ATy HrRefe feney

4! [QIBIE-2008, oWy, ob, Sb,
0(H |F._<3')

SN

f. = 1400 kg/cm?, f'. =210kg/cm?®, n= 10, vc = 4.20 kg/cm?, u= 19 kg/cm?, SR (1 = 500
kg/m?

T T = 12 x 27 =324cm = 324 m
N Bid, STIO ML AFY, S = 15cm
1 IO PR [[RIIE FaE-

(1) STIH AIMIA 8GH = S VRZ 72 x 1x 22

r

=15VISZ ¥ 272 x Ix 2 = 411.83 kg/m

(ii) COTHT 8GN = 12R = 12%15 = 180.00 kg/m




(iii) RS (MG = 500.00 kg/m
(NG, w = 1091.83 kg/m

1 O PR [[RIIE FATE 3.24 NOE =0T ©HNF (W6 1Y,
W = wlL =1091.83 x 3.24 = 3537.53 kg

4191302 TS5 Forama cwrst: v = % = 229293 _ 1768 76 kg

-0 m‘m @S CITT0: M = % = 3537'53 X3.24 100 =143269.96 kg-cm

ﬂT‘T—B:W’T@W:WWWW,dzJ%

143269.96

T8.49 x 100932 — 720 €m




12 IR T T© I FEE G2 TS PwlKe 2 NN 430

(XD OO t = d = .acs.ag U™, & ToIfds = 9.5+ 12;2+2 =12.1 em < 15cm WO4J, 3% WE|

¢ IGEG IR0 ST + As =l = ol TOLOV VO 2
HI9-¢ : (BNATRHA CPITT: As = — = 175550868 05 = 1244 cm

12 T MO TG IR FAET CFGT, as = - x (1.2)% = 1.13 cm?

100xas 100 x1.13
AS - 12.44

@dre 12 fIMN AT TG 9 cm ¢/c IIYMH A Q|

S= =208 cm=92 cmc/c




qTo0- Yot PR MG v = 5 = 155 gk = 186 kg/em? < 4.20 kg/eny

Q?JTFLZ.=NRD=19QKH>< 1.2 = 41.86 cm

So, i 1768.76

= ITBE R 0855 %9E = 514 kg/em? < 16 kg/cm? WSS, TR IS fNRI°W

HI¥-b ; CB™ATTAGIA A2 A=0.0025 bt = 0.0025 x 100 x 12.1 = 3.025 cm?
10 FXIF 09 96 TIRE FAE GFgP1,a = 0.785x (1.0)2 = 0.785 cm?

e < _ 100xas _ 100 x0.785
TN, S = —x3 3025

WO, 10 FNN AT I 25.5 cm ¢/c TFIGMN A Q|

=2595cm=25.5cm c/c.




O {ITH-¢

WA WP (A1 FATY GO NMOTYT (Principles of Designing RCC Axially

Loaded Columns)

¢.> fafew WWWW (Describe different types of RCC column) :
(T FAH WA YO FIHCANS BT @116 (Vertical load) IZN FAF G WA FT 24,

OIHLPR PN 91

N FF PR, (VR [N T 910159-99 @

U 4 P9 GAT PN 1909 W

4 f-ﬂﬁir@“mﬁ (Unsupported length). SZ(BRIAT VTNON AT & BVF ([ =@ =T
N BN WHOW (@G- W5 IR (@A FACO AT R NS FACS AH | oo

(G FACNI O5F IR (G N FAEA FATY (OGN FAO IS CTOGNG (IS8
CNICNCHH RS [RIEEAT WO 2T | & WYY FN [OGTRNS (FIANEG S5 (@G (axial
load) 9 YT ANR_g Y (AR



ACI (BTG I JSIFE FACAT PO AN 25 CINN-IF FY 28 Ofe® N
WA WTOIFE FACNT PAON AT F(F 20 (A | ©F 9 AZHRGE
RGP 620 INTIMN-I7 TN QW | WG FACND (@16 24 FNO[
CHCIE 91 AORIE® XY | O3 FATISTENS ORI CATHI Y AZTHRIAE
YIS 1R (YT OI9 F41 I | Y-

B AT (Short column)
| ¥ FH1N (Long column) |

1)%W(Shoﬁcolumn):ﬂmwmwwm
NSO APATHNT SYANS 10 QT 10 I FN Y, OICHATS *I6 FeTN 0T |

tﬁl’%ﬁﬁ%gmfcﬁ*féw*ilﬁm




2) ¥ F9IY (Long column) : 5 FAIY (Short column) : (Y S| PACND CRUNT Y
WITHA AZTHRAE TNO N A WTHT TFATS 10 9 ([ T, SITRATE AL TN I |
WA FACT FOFGTEAT YOI TG G2 AT I A9 91 B12 IR H1 Y| A0
AR FPIOT MY ARG BIN (TG 724 FA| OF TOBENS IAFH 4 UL
G 38 OB IR T=2SE Q1Y 1 I 28T (ATH 551 FAE G 199 A
49 RO 91 OIR TIIRNE A1 =

. TN ITIZA ST WA FATY 61 AFE, -
(1) WW(Tied column)

(2) (i) =HNIRA FN (Spiral column)

(3) (iii) IAGO FMY (Composite column)

(4) (iv) SIET=N FMN (Combination column) | Laterall




BI2G FIY (Tied column) : 61 YT WRAOIHF 1 I5fHE | OF JQBE I RES
WART |T ROTASHIET O A | & FACN PAON 4-16 N 07T Y01 96 YHE|
YIS TORETT TARACT WABO FOFBE B2 JIEl 4T Y| BIR 06 I PHON ©
I 933 SRES 12 N1 BR-99 IIYN (Spacing) [NET FI FANCAI HHE-HO
S]2 OO IS UG AL 06T DCAT AT | A6l I A6d @ 2 BIR JUNwIE
SIS =X (TN BIRIIF (&I (angle) 135° OIS (@ |1 27| [[RRNCHERTNTG:
PO WY (FOIR) FAATEE 3.75 G Y G0 | BIREG FCN Y 00
TF 2 PN AZHRA CFAFLTI TS 0.01 (YT 0.08 I T (A

/— ties
[- ;. L | [
® &
® @ L2
Rectangular Column
- Tied
“— longitudinal
bars




(Spiral column) : & TN WHF HYETS JSIHE 2| OF CFAQTIE I5fHES
RO AMIIACI (PG HFI =N A BN JN0¥ off, 14 FUN I 4101 I6 IS
FICO | AIGI I AL TOBCEH NORY (AN 96 (Spiral reinforcement) RIH1
YO TY| HYETO 8 NN (ATF 12 NN I TG N2 [ARACPN6 =RA
A FA 2| JEHLAS AN IO 8 FANCNI AZCRAI RO NYAN® 0.01 (ATH
0.08 W ALY XTI “ARANE SO ALY TG 8 FFHOIF UL (FIF (Core) I
Y| JEFLT PO I (Covering) $AAC 3.75 (IS Yl GfoW | =H1RAE

TN GAIE O] 513G AN (50 15% (|

Spirals lengitudinal
s -
Round Column T g
- Spiral .




OHIRAV-¢.¢ | 48 BN WEPIY (A1 [NIAIHTH I2 FIATO THFY JHI0 DIRG HeIT OGN
| FrEHA A 3.5m, f'c = 210 kg/em?, f, = 3500 kg/cm?. [AIFIRTI-R0RY]
HAATHN ; V(N Fid, FAMNOI HFIE 40cm x 40cm

r=0.3 x PYNON AT = 0.3 x 40 = 12cm.

RAGREI T3, R = 1.07-0.008 x 2 = 1,07-0.008 x 3'5]’; 78 - 0.84 <1 (3% WY
FETNT AT, Ag = 40 x 40 = 1600cm?

HINE OGN, | (OGN (@16 P = %“ — ?85(;300 = 116666.67kg.

P=0.85A (0.25 f'c + fs pg)
or, 116666.67 = 0.85 x 1600 (0.25%x210+ 0.4 x 3500 x pg)
pg = 0.024 > 0.010 > 0.08 (3F WY
YT AUG AW, Ast= pg X Ag = 0.024 x 1600 = 38.4 cm?
@12 4f0 28mm T 2 A6 22mm T AW IC IR FACO A




B2 TG fOOIRN : 10mm BIRAG II2E FACE
()16 x 2.8 = 44.8cm

(i) 48 x 1.0 = 48cm

(iii) PNOA AL = 40cm.

10 mm A9 90 40 cm ¢/c A9RAL PG00 A{|

EAT-¢.9 | 54cm ARG GFC = N2AF FATY fCTGIEN T4, TF 89F
SITAIS (ATG 80 BN | FATY | FIAFAT CHYT 5.20 FBraIoYT™: (s =

1400kg/cm?, fy, 3500kg/cm?, f'c = 210kg/cm?

20X D =076 <1 5% R

RO B4, R =1.07-0.008 X




OIS (G P = 24 = B0 = 105263 kg

R

W SN, P = Ag(0.25 f'c + fs pg)

—105263 = 2289 (0.25 x 210+1400 X pg) A = 0.785 x (54)2 = 2289cm
Pg = -0.0046 SRYCIIM VY| (XY FICA 1% (A(H 8% G 1729 2|

So, Pg =0.01

YOI TET PP, Ast= pg X Ag = 0.785 x (54)2 x 0.01 = 22.89cm?

Sg, 6f6 22mm I TG IR FAC© Q|

4as

>~ PsDc

_ 4 x 0.785
0.010 x 46

= 6.36 Cc/C




AC| (PG IPAE [

(1) < x46 = 7.67 > 636 cm (OK)

(2) & IIY = 6.86-0.8 = 6.06 < 7.5cm (OK)
(3) 6.06 >3.5cm (OK




W {ITH-Y
Wﬁﬁ?ﬁ?& ﬁmﬂm?ﬁﬁ%mg (Principles of Desighing RCC

Footing)

fafen o= ‘fﬁt--ﬂﬂmﬁﬁﬂ (List various types of footing) : f&I€ 1 FOIE*H
FIITAR SANH S, TF VT FIVE (16 8 Ot NS F1 2| A6

1 SRIBI (SupfOfE A1 FIBTGH (FRH! (TN FIG FA| T TR-SGRFGIF (Sub-
structure) 8 JTET| TSR FIHCAR AGF ST G2 AT GHTE W SGALS VDS
NG B FAST FAE G IOV (T OfNTE T FAH0 FF, AR, IoIP0,
R[GICTEENNKE Wa;r\ﬂ@ndzwﬁmw OIS fof S I IO -




FPIICAR I (Settlement) ATSTAY B FIITAR (FNOLF WO 1T B AAS JMHMY ROCT
AT [ | IS WHF TRIZA FUO IR IS AT FA TSI V| 4 Sraeen f[ofed Jg
WISHITE YT LT I FA 2PTS TN | TS Fiog I | WP (GG WANNSG =0T
PIOLTE WEA-IF Cofd 1 =N
fOf® I FIEGE AYHS 12 O ©I9 F1 2T, IY-

(F) oId f&f8 (Deep foundation)

( ¥Y) W91 fof§ (Shallow foundation)

.2 FHP 932 TBa (Ao Hf:-97 TS, e 932 ITSa Oy Ffewm o
(Describe the critical section for moment, shear and bond of brick wall footing and
concrete wall footing) :

| ) B0 92 AR (T (R6F) 99 LG PRI G (HoSIe CTe*=, (AaIe =/ (wall
face) (ATH d MATY 41 2| I41R, d = Plog I IS OO




(ii) S0 AT F0-I9 CFLA @S2 (VG I8 I(GT G (OB CTF*
S 4P (face) I 41 |
(iii) WISV (R0F) (MR FIO-IF CFLT (@S2 (NTAH 2 I0GF G B0 BINe

CTF*W ST °fF (AFIAET JFEQA (5) SO 4= T 941, @ =
(MR AFg |

f—
Cntical Sectlion o
for shear -
L-a L-a :
r" H—_ -0 .-.7_ __.,,.,I_J__ -— LE'E'
o Ld-ll- I

Tensite reinforcement rincal sectior
fir Moment and Bond

(a) Concrete wall

(b) Mason: v wall

fom 1 0o



BWIRAT .2 | 25 G AT IH0 20T (AR AfS O Cirey 99 Fios 99 B F
20,000 (FfG; (G WIS 2| WO N9 ST TFUGT 15000 kg/m?, f'c = 200
kg/cm?, fs = 1400 kg/cm?, n = 10, vec = 4.2kg/cm? 4R u = 18kg/cm? (< IGIICE

BT IH0 WA Bios OOIE F4| [RIBICA-2058)]

AN :

IP(-S: (5TG 91T (Load calculation) :
SN (% = 20.000 kg/m
NOF 86 (8%) = 1400 kg/m

(WG (G, W = 21600 kg/m




M- ‘f‘%{ Sq B8l (Width of footing):

RIGI _ 21600
W67 OEaas ®xer 19000

H02-I9 58U, === 144m

ﬁ%ﬁ (PaQPe, A = =1.44 m

2% 5K GOTR Gy B BHYJ b1, w = 222 =13888.89 kg/m

Y19 0: A6 (@S2 CATT6 (Maximum bm)

M=t Y

1.44-0.25 | 0. 25

]3888 89
= (R 2oy

= 3002.13 kg-m = 300213 kg-cm




{HN-8::8 ‘Q’I%%-&ﬁ MOIFDI (Depth of footing) :
fc =0.45 x f'c =0.45 x 200 = 90 kg/cm?

(i) (RS2 CATTH ACANCF FRFA TSIl w.\ﬁ,dw\:\l%
300213 _
1527 x 100 14 €M
i)y PRI G ST SRS SR, av = &

AN, Vv = ST (P (A ' Wf*fﬁmﬁrﬁ

1.44-0.25 dv

‘{——d} = (5 - Tpp) X13888.89

= (0.595 -0.01dv) x 13888.89 kg




_ (0.595 -0.01dv) x 13888.89
- 42x100

_8263.89 _ _ ol |
ql, 420 dv = FEg a0 =1478cm=15cmdv=15cm >dm

OIS FrEFA OIS, d = 15 cm
16 mm AT IO JIZE FACE (NG Tolg9l,

dv

t==3t5% I, Tofie = 15+1—26-+75 23.3 cm
q1-@: (BFTRET TG CHIT 1 As = pts = Tprommas—re = 16.43 cm?

fsja 1400 x 0.87 x 15
16 mm U] 009 (RGP, as = 0.785 x (1.6)2=2.01 cm?...

<9I, S—M=M— 1223 cm=12cm c/c

HOGR 16 mm AT 99 12 ecm ¢/c TN AT ]|




HI9-Y: Y Ao~ A

U=y
Ljd
G,V = (24 G W 2144025, 025,

2
T = Nm D-l—“x % 1.6 =41.49 cm

9131.95 g _ e
= AT89x 087 x5 - 1670 kg/cm® < 18 kg/cm® BI04, ICEkald

q11-4: FERBRS*N 79:
'= 0.0025 bt = 0.0025 x 100 x 23.3 = 5.825 cm?
12 T 0T @ I FAE

13888.89 = 9131.95 kg

e )2
S= @EXE = 190 X5-7§;g(1~2) = 1939 cm 19 cm c/c

HOAR 12 mm AT 90 19 ecm ¢/c NN BT |




41¥- v; RO ST TIGT1R:

D29 FIGTT GG = 1.44 x1 x 223 2400 = 805.25 kg <1600 kg

e Brity RCC footing
- . - B 1£I 2}‘ 3cm

Main rod 16 men @ 12cm clic in,

Distubution beus
i | . 1Z2mm @ 19 cm cie
fouw 2 Q.90
B




WHITH-4
WA FNeiaerd fATea g TN GO tad Rifeowyz

(Principles of
Desighing RCC Cantilever Retaining Wall)

q.) fafew s fate s~ sotag QafifaersT ga3s Fnfefaer fAreaN: sut=q

GAI$*T (Descried different types of retaining wall and Deferent component of
cantilever retaining wall):

(I TS S NGF WIZH F (ATF WO LA WA (BT AR AT (Lateral
thrust) AFOTAY S Y| F[RCGRNL ST (A | FYEVO & ST A7 ATSCA™ I 7M1
HBI AT FHA| TS ARG IS ANCK, N I G [FVAE 18
AFSTANY, FTGE TRIGCNCHI AT TONM Gy [RGe S IR F1 27|
RG2S ST (T el AT ATYBIo ATSTAY FTA OIS JH (Back fill) ITe |




fAIB2RWNE STEP AL o I OI9 F1 A1,
J1-(i) AfOIO TGN 8 (Gravity retaining wall)
(i) PIOlTwId [RTGRWNE 8T (Cantilever retaining walll)

(iii) PIGOIF CFI6 [RACGRW

0
N

Al

| (Counter fort retfaining wall)



mﬁﬁi‘ﬁ{ ST (Gravity retaining wall) : (¥ Y3 RICE LR RIGIRICE
GO RIAIEBAATBIANE AfO=® H(H, OIHAE A6 fFBRAS ST 61| 4 ST
NN (GO F41 2, IO 9 AGF ST HRFS WG AIEIATE T Ao
AfSZ® FAO S5FN | SHETS F5 GO (5hL4 4 ST GG Bl 2| A6
(46 A1 O WA RIA1 ({11 21 =21 3 TG S Shorsi™ g S (5Flq
GOy S NI FAT AHT = A6 STMEAFT (IR A3, SN OO 0.4
209 0.5 [b = (0.4 to 0.5) H] IS A4 2F | WF ST BAROIE HF, (IR0GE
0,25 (AT 0.33 B I T | 4 ST (I SIEO2 B MG I 200

U’IG'{“ Q.ﬂ QT | Gravity Retaining Walls

ive S N 1 A 3 111
] mm| o fpm o |
| | mm m EE

i i -
s & N "'-‘ -
- o
= LTI o T
B 5 - P a
H . B 4 -
\ g - NN N
\ . . "1 N . . AWt
] s - - P |

Masonry Unit stone Foured Concrete




FFo Ao fatee e s« (Cantilever retaining wall) 8401 SR QIE1 &6
T SO NCOT HFCA (VA1 FA1 =H | A 710 DL A | AAY SHG OeTq WFST
IR, WP GOV (Stem) el | GBI WO ATIBIANF AfO=S BLF 492 WHIF IAFA
U 01RO A6 WO NP WK 739, F (ARG A (Base slab) |
(ARG T ARIGD MTHPT P (Ol (Toe) <I<kE eI\ Wit Midd 19w

WISH(H 26T (Heel) 0| (IR0 I R BHNT WfH© NG (¢ ST ZINgol
32 FLH | NRANE SHOIF (FLG 4 S TOG12N F1 2| A9 S69I 6 1 7 NI

—~ £
O ch QIW | ry ARSI

H/12 to H/10

b
NN J B=0.419|0.7H




FIIGBIA (H16 fATERN2 SHIF (Counter fort retaining wall): 49 NN

IO STTAT YA | & SN B 6 (ATFH 7 OIS (@I T A | AqF
OEO=H YUl ST (Stem) ARG (NTAHH IN FAF G ST (i) 919,
ST BHOIF 15 B 1 O7F (BF [FR @ 119 29 o9 (GoIeod 3-8 9l
([R2G ATRCE YGT AN AN FALLS FAT AH | LTS (@ 5197 ARS8 2 4
YT AR ST GO F41 =

_Earth Retained

-' ‘J- 3
= i
| - e
i}
1 '_'.'.
W

‘Counterfort

" . . e .
W - e ;
1 - - ) e - e
? =5 - ’
| i D % .
1 i g X
| Y e
= e
) LI f
o 0 v
il | .

Heel Slab




FEHGT (HTT (Angle of repose): (HICAT memm% (Loose soil) 91 Ay
(BT 2 B NF© FI AL 01 FroMIF O FGry Fao! « o Hd 493 Nro
G516 ZIR Y (Stable heap) SBIA LY B | WSS O S GHFE WD
NPT (T (H1Y B (IO 1S FE OIS [ZA9] (FIV (Angle of repose) I T

a@ﬁw WWIW JEANgle of reposeAngle of super EENICIRRISIERIS
WIS BT T 7R (Co-efficient of intergranular friction) A9 NN 2 0 (B9l

FIMF WCHS SAY Angle of internal frictiond IeTl R | AT QT AF F1 =




SHIYETS WO [FIO (FICTE W 33° 20O 42" (Y ACH | WA WO G 1.511 =
I | RO ABE M FIo! (@19 o ﬂﬂﬁ@ﬂfﬁﬂﬂ?lwwﬁﬁw
WI?IZl 9, Q&N (Cohesion), V) 0 IR B PTI0) ® (Compactness) 2OIUF G fFg@l
(I G N NG FA| 91, [RGRANL S 2900 fOGIRNT GHL Wod [Fawl
(I NN S WO ArEB1of [Nefy a1 =1

SITTTSYe O HATAGIG (Angle of surcharge) | SOA& (AR IZNHIA! A AFEGG
JLORMWL STMEAT H*EITO H P WO NP (FUE MY (T (HI B AN H(I OIF
WITCoTe W9 MGG 0T | A0 &' QI B F1 =W




WA AOTH 51 (Active earth pressure) | I 1 {EATFS o (AF M
AR STEF RIS AN (Tl I FNHT© FAI ], O [0 ST AMNY
HIFCEA [FZ W SMGTT NG| FENL SAMEAT OANT OF HMGTT AGI WG A
JBIRPCED ATYCINE NOF A0S 51y (Active earth pressure) 90|

WIBA ATATH BT (Passive earth pressure) | TGRS STETH I IHRpcad s
ST A (DT Y O] JHFE (PR W BATI MTF T (BT FA| Fol[E
1 O& W6 SACET BHNF (T ATV G197 ARNBIE, OIS WO A GI9

(Passive earth pressure) d|

NN-HIA6TOG fATea e ST« (Non-surcharged retaining wall) : fRTGRNe 8T
QR W[ WG G50l IH ST BATTOII HY WO NP NI AH, O
STEAH

AN-SIIONSG A af~e S I |



HTAGTGNG AT SN (Surcharged retaining wall) : fRT62Ne ST JIA1 W% WI6F
OEl IM ST BARTSI IIRI WS IF NIZT N (ATF (FEAN WIZT AF, O OH
HAEIG ATGRNe S 0|

fAeEfN: e 1Y TS TOATE FATIUT AT STAHT *1S|

(@) TFOIAI ATTON Y@ TS *16: [[FI02e SAMET BN ATS MO ArYOI = T 78
CTITHI ASIT (O AT BLF6 (IO 51 | WHAMH, S 8T (72 e 2IId B0 %
WIGA ST SEABI | (NTAHIE AGTAY FA| YOI fAGR SR (B AN BiNwea

AT APOIG N SORBIME (N0, ST OAFH MY AOFS BT I UG I
CITN6 SCHI (I 20 STMAT IR AT BTE6 (TS ANI | WEF ArLCITHNT (B
SOIAGIE CATTG 2 U101 A1 OFF (AT (NTAHB ATSTA™ (WA (Resisting moment)
0T | ATOTAR (CAHLE SGIRBINS (VTG QA GI9 FACE A1 FeI(H WANT 72 (Factue
of safety) 01| FBSNMTOrF Gy G N 12 I HRTI I A N | *ROFAE, =




(¥) ST forgfeTs TS (Sliding) AATOT T TS *1d: fAGRL ST T
WAO® WO A1 (O IMRAIT MTE TGS FAO (BB FA| & ISP ARG
(I 01| fOfSa B T 7291 (Coefficas of friction) 32 STMEAR [NGH ST
AOIA A2 (TP AfOTO FA| RGN ST NGF SGUNT AN WO T
R B FICE (T I AT Y, OH ARSI’ (Resisting) I 0| WIE ATSTAIR I
32 ARG CHITCIIQINFATH WA T2 0 | ST RONeTord GHra [Narom
TRLT W 1.5, 1O FY 2 M|

1, oM 57291 = 3“,“‘”;""1@ Zafal¥s 15w

% AN =09 T 1.5 99 FN T, O ST 9T I FACO 2 WS &
(Key) N1 0@ Q|




(57) OIS A9 T TOTA 16 02N ST BT WD ArfBror 8 8
fNoTF SGINE G (IR0GF FY I FIGTGH ([QUG B HF A6, WOT U=
FAOT HCHEF (R I FAEE ST NG I (FO NI | FASME WY AN
PIACT PIOETI I Q| WOLT, [AGRNS ST RGN LTI ATV JFCH LY
341 Gf6® IO FIEIGH ([AUGH BN ATF 519 WHd NI SIFI2N FAOR Y
ICH GG ST M WOT SRR FVOE (G @ GI% |WCH IEFE ST
fNRSIE 58U A &% g IO 2|

THT GO 5 (Middle third law) : [RTENE ST AN A WFE-HHO
AN 28N BH® TS WEATHEIN (P) 432 WIGHZ ST (WE ST (w) I dAfdh I
(R) ST (I2CGE VY DO T WOF N FA| ST AU AZLH FA
fONOIT! OI9 T OO ATYT TOIAILHH 2T DO I8 NLHFF TOITS=H
YT OO 0 |




SHITAT-4.» | Rtaa wynfwa srecay wafsits anfefrrerg fateaf~: swtea
COTIA ATHTRTTE STOIFOT 8 (AT AfaureT fRfw 31 CBtua Swor 3.5 e[|

BT ; VDT IFF ST+ w = 1600 kg/m?, f'c= 210 kg/cm?. fs = 1400 kg/cm?, n=20
= 30°,(A2Y (Base) I HSTI 8 FF AW 3.0 fOH 8 0.50 NOHA|
H190-1: 519 fAefar - JRR 1 NG CirdTa a6 R f[RIe= HiF |

B sireoiey p = Yo = 1600X 3.9)°, 1-8In30%. = 3266.67 kg

qrf-2: @AfS: care=e e

wefie, PG 1 @R AT = %52 = 1.17 m.. CHINR AR ST (@S

(TG, M = P x5 = 3266.67 x 1.17 = 3822kg-m = 382200kg-cm.



R SR SO, o= [+

Rb

» 382200
N 15.55x 100

16 IR T 90 992 T& FwIf€e 7.5 G §40

(G oIl t=d + = 2 - + Y& PO = 15.67+ +7.5=23.97 cm < 35cm

AT FIAHA TSI, o :35—%-?..5: 26.7 cm

=15.67/Ccm




HT91-8: (ONATR L0 CR AW
M 382200 = 11.68 cm?

fsjd 1400 x 0.875 x 26.7
16 mm AL 009 (pgPe], as = 0.785 x (1.6)?=2.01 cm? ...

_100xas _100x2.01 _ _
?ﬂ?lﬁlﬂ, S—T_ 11.68 =1797cm=17Ccm C/C

I

AS

SMOFIR 16 mm AT 90 17 ecm ¢/c KN 109 U] |




HITH-v
fﬂTﬁ‘gﬂGﬂF{I.ﬂoCGa TN (Concept of Pre-siressed Concrete)

D @I@"I’Gﬁ:ﬁ?@? HLTAT (Define pre-siressed concrete) : FIITCAT
fOGIRNRATAE S STNY 56 YH PO SN YJCE BTN {7 1 I3 | FIRY
FIITAE WFE TO FY Y A(F, 002 (WO F ST FY | T NN F
IE 32 Y68 T (A | OI2 WYNF BIHCAT FHGURNGN WG FIICNE
CHLE O HAORTAY NI T2 FE WGP O O BTN fAsfer
FAO 325 | [FF Ao Hgfore, 6 (ATH M Y, [TT B9 8 BN IR
RO 519 1 JA1RE], I FIFH6 FOS ATSTAEHTA ARV ATY W¢*Y| B B
(T FAF0 3 TIT© Y TA© O (FICNT FITS WA M| & FIACY f[CIG W&

AN IFINNOIE I ATIS Fd Y (TN (VHAT TS 5062 @S2 Ao
AfSTAFHI T




v.¢ °[l'4' BN mﬂm&@ﬁ: XY (Describe the procedure-of pre-
stressing the ““[[1 P ha (&1 k)| Wﬁi 91
& HQOT AYTA (GAGAE DIEIRF FMN NN HI GUIF A2 WTLHFLIACGE A=A
ATAMGIN WAl BRI 2| FH AN 10 WEF * & I2=F N WIRIGIAH AMFH IS
JIYTCN A0G 2N ATATGNY WA BT T | BIERPO A YN 51 ATTY TASE 13
ST [ARNCHTG ((ORRRO* I ™Y SO TOM) (F IAZTH FHNN FACO
Y FASAMHT WIS FLFH0 A B QIO qHIRG B 2| [FEH FAR
1 FEH0 ATIGAY & WG F A1 NS JF 20N A4 =
0 TYN O A * & TG BA OYN SORIGIN (AH TG AT (BNGAP Y& B4l
Y| & SRE BFUFE T o 19 AT FA1 A, T 0T OIS AMOHILF
BI I TN | NROTT TYRTONL FMHN© J], [{97, (F (0 (Finch post-
(Urd 40), TN 1o F=1 27|
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b.Q m:ﬂmwfﬂfﬂ}‘ﬂwﬁamw (Mention the uses of prestressed
concrete in Bangladesh) 8 End plate |
AT IHTEG F2F03 T2 Ao | f[F7 [F7 1Y (Bridge) (ST
R wrer (e SN (NYOIR [N IS (HTEHG FH0 759
AR (T- IG5 TAIE BHNF BN (Al OTQ, (VI (5T, WISHIPIA! OTg,
RIS T, VAN TG N ST (T 20N | O JIGIS (RGN
fAG8 WG fHTEING FHET TIF 56 FA1 Y| TONA [ BFIN
5 (AP (OfF FACO WITEITO & HGO THIgT F1 =1 4

ﬁmﬁg;oa)' TRy
B8 fIAT S99 [[FOI918 (PWD) & Hgfeore [T I FF A |




WITH-»
».> NTHT FOTIISTEAT [TRACHFHITB T WIF YT (Explain

the reinforcement placement of the following structures) :
(I R [ SIS SeITR*E TN JAFRIAN (T I2S TS Fios e a1 27,
OIH AP0 M WI6 PIOCGH Il T | TYN PN GATHTNE VIO ORI
W@imm\ PO FANCNS TG W & FAMHCd A 94 -0

OGN SfRUTGHE | ST FIICAE AHE WD ORI IOl F 8T FA

FOg CAG PIoe AT G Y CFawel A8 I N I Fog F0 I
TGN (RLF WNI0d YJ PIFHIR I BLA I JH0d AT W6 AfO® =2
1 FOF PN PI0- I CFaP FIITNE [NIZ ORI 50% I NGH GraoN WL«
FAE O AP (HLG FoTF0 PIOCOHH OGN WAF ST 2| O R[OI8 B 1
PR NHZ WO SEINETTHNONI ICT MSTF ABR[AT (MY AT A2 G
FIOIGH AW FHI 2|




FoAMFO I WO FrOCHHNE FI0 FII NOI2 (GG A1 V| IM JoIHOT ONIE FO7
FATTTYLRA W STETYLRA (0T OAFH 3¢ I AFL0F SN M I [re Nfee
R, OF (N6 [NEYA (O IIH0T CFI MY O I [NTO 95 5INF T.AF0
ONT TN 5700 BRI 519 AN [REN F41 =1 92 BRI HIATE TN [5700
(SIS RN 4T TANFIS 2VNON0G FI6 FINE (OGN H41 =

i ;Q X
e 1 et g,
L] 1-.1!!'? ko
.I'I_ ""’ "i _'.:_-I 'y -‘-rq-:h_h-l—.._‘- o
- - ' | W
Y B T e, i, W el S AN
= =
.Il'-

YRR T

A
' ‘rﬂ-"ﬂrgm'ﬁ-‘_ bk | 5

g

e o RN T
3 Jo

O L
| !.'J' 1 A -'_.:I .-' I Il J
VST R

[ &
L]

ﬁ!‘




YN FY {0 Y FIRBIR Y L OAD FI02 ORI (Overlap) FACE WAI
DA SIAIRN FNO F T WY FOF FeN FIOS I G ([ SIINH ATIGH
B[ SR FATT ATS AT (@AY AR T PIOLCP AN (@UR WF IS
FAICN N AFE, 5T AP (HL 92 TIO2 AW FA | FHRG T WAOIBI
Wﬁwm—m|mmmcwaﬁaﬁﬁmﬁﬁ 3 ST | G2 G
; AT 3¢ B (7 (P SAEH (2 (el T

. ’fml‘aﬁ' R FAMY AN AL Y IR WGH (@G I B, YN
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