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W HITH-5

T 8 QI JITTIF 19T (Understand the Concept of

Floor/Roof Slab) :

y.> fAfeR A=Itaa WSS (ItaIgm 2tIa 99T (Describe

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

SIS F<f&B (RCC) NS ST Aol GRS H<
| T HILAT® AT 72 49 OATT 8 [NET O A ANS T J

AMH | JHRNMGF OIS MG NCET O (IBI |IW (Roof), AL O
TRAFIATAL G0 (6T (VR (Floor) AN [RI®® (T ACH | O
AIATNS T BRI FIRCE ALATS FR JE (Roof slab) I WeT8T3
NITNT AP QA AT (Floor slab) 1 J | AT ATHEV9 [

$f 0 [T WY1 ACT (A YA F2

EIIARIGAY RERETG AR KR

WA A FATT Y O SAT WIZ (A |



fafeR o/ Sty (1 93 5 AMIF W Ny (=T =T=Te
Y| 9B fFARNTHIHTIG *M&fS (One-way reinforcing system)
ST
-ﬂﬂﬁ WW (One-way solid slab)
(1) SMETF 3¢ AN SCATCEF O FJR
(2) 56 fIT9 O JII<
(3) (O<P A< (Deck slab) |
(¥) &Wﬁ?ﬁ@?{ﬂ? (One-way ribbed slab)
(ﬂ)fiﬁﬂ'ﬁ? A9 (Pre-cast slab) |




|3§§Tw NS O (Two way reinforcement system)

%) [l SIS 279 (Two-way solid slab)
(1) GFANY CETRF© [RUNT TN WIS
RN GARIS EACRER ]
(%) Tl {90 271K (Two-way ribbed slab)
(1) @ﬁ%ﬂm Beamless slab)
Q51 9T FJIK (One way slab):
(I 2TRYTAR & I [AAS SR TS [N I (S
N OTF FLI G2 (PTG qqnlncqv AL fRRNCHNO IIRF 1Al

~ oo -way sla b) One-Way Slab

021 fEyat 7R (Two-way slab) :
CY ANET AJI] BId (AT« T I<1C1I<1 OUA] NJE[ PL] <] HAIS '3;2 I"(C<P-‘2

AL FARNCHING 92 FAT 2T, OIS R JK (Two-way slab) I |




© | SFT6 T (Flat slab):
(T STNB ] (AT I T LT SMETIF SHNT IR NI I ST

FACN BT AN Bl =Y, (5T AUS HICD FI6 A (Flat slab) I |

8| fA3T 11T (Ribbed slab) :

PGEIE]] J A29 (@AITGF G AP FRA IR A 0F MP
(ATF BATIN | O] WG GG O JFYA 1 RN A A6 AMIT T
SN N |




¢ | SAfq JFI1F (RB slab):

WA SATIT G WNCHE (AT SN R B[O ER: I ERICICIET
A Y| R—[A FICI (G (R FS J R FIG 0P
HOF TN YT AT




Y.8 SAIFHT 9T YA 932 A FIa TTey My

1| I IS @ ATHL YO YT 3 | FIR I5MFI A L 8 ATES WA
RYTNT (I (A G FNK FOGIREN a1 [RRTNT FN A G TR TR w41

=T =TI

2| & FR TR SACATOT BT 21 @ R TRMGET ACATTO SN
BN P WIZN P

3| PP AL FRNCHRINO L 31 OO MTF A4 [RENCHTN6
Pl RA| JI9RI] Rdl I |

4| ]I TP I STNoe ey 28w 4| I TP N1 0 STNo FAfels ATS T
| Y|

5| PCHF OOl FN ATSI I | 5| PCEHF O (I ATST |

61 AR ACFANIIMIIRIE | 61 WA ATSFAT A1 S B T

7| 75 NP N (A8 5| 7| 75 ®NHT Ao 2T




O {ITH-

AT 9T YA FJF ST~ VSAYZ (Principles of
Designing RCC One-Way Slab)

2.5 9T YA WAAH JIIT VNSO BT WCATGT (State the
minimum thickness reinforced cement concrete one-way slab) :

AC| (TG T GFYA FNRI TNON FFY 1 ToIqol (1) =0 (e
| ) HIETONR ZH© JIMIE TNoN FFY, t=

(i) fE RITRN AN PO T b=

(if) S5 WRfTRN AL PNOW Y, t =

(iv) SOOI FAMI PO FY, t= —



I WA PNON AFHY 4T Tolgors

t= 2fS NG FrAFA =N CHTS 3.3 (I (AT 4 (AN 41 =TT W], + = 0.033L (A
0.04L (1Y 41 =T

G, L = =N~ LBt oy, (AN

O GATANS NN AR [VOF ST 2K TR AT AIIOI0S AR ([O (N6

ST HOTE FIAHA! ToIFol (I FACO, d =\/%

I,
d FREHRICIEI IR

- @S (TS, (-G
b ﬁmﬁr@tﬂasﬁ 21k
t= JICIF (NG Ay, (A,
AC| (PNG WA QW FINAD AR = 7.5 (N G]¢ (VR JINIF ] = 9 (I I3 BN
R8I OO N | W« WINTAL (AT 10 (TN g9 N HI] GIe2 BT I |




2.2 YA FIF-AF FTHIEN 8 O A0 ATATGINTST (Explain the

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

BI12 FAE A 1S 28 el F @0 FLTHION WO I8 OINGIR OIFOr I O3
Ff 0 75 FHD® 8 RS | (37 TF AMIF WK - A ASR1Y FAH G
TGN (AR [IZF FAT I | ANTATT FICIF VLT FIOET 1Y 20T JIIF

RoSTIE TS A

JFYA FJIR (One-way slab)-a7 GFMF AL TG BIZF FAT 2T | 4 AL FOSAT
WW@ (P P16 W@"{ % (Temperature stress) AN OTIY PACO
A | STOA1L AL 06 TNSA B O Ao AFSTAY FAK G A
OIS (STNCHICT) FOPREA TG JIIRF BT | AP ARG O 6 (7| ©f
BIGI FIIL BAT WS (CIOIH AL TG 8 O 06T WL LG BT 20T I

O IG(F oIV TGS IAT T | (PG AN OI 06 (Temperature bar) FNON
RIFRREIS




SAIRAT-2.2 | [RTH7 forg 9o wan="a S (R8T Ity | ©F1F
T N0 fGGRN F7 932 o g W~ F1F 060 W (LTS |
[RIPIHRT-2000, SW)

ICPHIE

AR (A0 = 400 (PhoyIS N
(31 Rl = 120 (SfSyReR
= 25 (PGUINOF|




AN
{191-) | FoGRN (Arg N JRIT AYF ARMRN (Continuous)
R RNE]
TR =0 iy, L = 3m
__3X100

ARG PAON NPT, t= — = =8.57 cm

51 ZlI QI Y<PY ’r—9cm3
WW3@WW@W&$@WMNMIMI

<l |

(i) AR fNGF 8T = 1x—-x2400 =216 kg/m

(i) 2@ (G =1x400 = 400 kg/m
(i) (FEFE™  =1x120 = 120 kg/m
(|v) AL =1x25 = 25kag/m

awfiﬁm“ﬂmmmﬁsmﬁwmw 761 kg/m
3 IO ™I (W6 (118, W = w L = 761 x 3 = 2283 kg




TS (A3 CNITNo3
LWL _¥—57075 kg-cm

57075
= 6.05¢cm
15.61 X 100




12WW?®WW£?2WEW 32 2 (AN (A (WG ol
t = 6.05+2+ ——8 65<9cm

weqq, B we

I TSI, d = 9- 2- = =6.4cm
HTN-¢ |

%mw CFa®es

AS = 27075 =729 cm?

fSJd 1400 X 0.874 X 6.4

12 I I T© TR FAE P a e,
as =7x (1.2)2=1.13 cm?
IOOXOS

QI (Spacing) S = AS =15.5cmc/c

Sodre 12 NN AT © 15.5 CIFN LN IACS 2|
HIN-Y |

mesﬂwﬁﬁim

v=Y o U4S ) g oS s

bd 100X64




1141.5
24.32X0.874X 6.4

= 8.39 (PGS
o1 NG A9 I3 THee IG AT WM IG

BTN 50% JT FA| T FIRCY SCAD S (AF ¢ AT

50% TG WS JHOT T JB6 TG 45° (RAI <:=ch Cha [
SN |

U=




ANYITH-9
a5t iRy dt Je fSenma Mfonyz

9.2 WA fgg A JT ST (N6 JAZCS1F 192 AT (Explain the use

of bending moment coefficient in designing reinforced cement concrete two-

way slab) :
ACI (FTG-7 22 N Ng® S>30 A FIF (N6 NN GFLE A
W] REEEAT B (AT AUE W 4= D 2T ¢ NP (A6 T2 e |

AL C 71 52 S =W 4 'C-99 T NI 2AZ S (L AYATS (m= ) G BT
foT (I |




9.5 wmfﬁﬁrﬁaqﬁ’rm NTNON YL ] I (State the minimum thickness of

reinforcedcement concrete two-way slab) :

R FMIR GO FACO NG ST AN T T 2R 2] ({F FA0© |

ACI| (TG S YA ANRE TNoN YFg |
b = SONC 1'3}7,0”'55 b QUIH, L= FoAI 7L ™0,
=
_2(L+S) x 100 i _
= S es—— G S= IR 16 =, o™

oA, A I g7 FU N

ASTM SNIATCE, ¢5, = I 3'3180”55“:“ +1.27 (TN




@t eoTeaw TS o=

OIS AT AT M GRS W52 Wﬁ@ﬁﬁﬂ (laterior panel)

(i) 9FK R (One edge discontinusas)

(iii) 124N fRIMRA (Two edges discontinuous)

(iv) FoN T8 RMRA (Three edges discontinuous)

(V) GRS [’y 1 Wﬁﬁ@ﬁ;‘ 1 AR [N (Four edges discontinuous or

fully discontinua RTMIT NIERN AT IATS FNMII ATIO ATLIS! AMIF AN L0
MG AN YOI T « KNI RGN A IS NARTON FHO AW

AT 93 M = CWL2













GAIEAT-9,2 | N7 Samifig =y 5 8| x 3.5 B Affwer wergtT fyd Fmes
G PRTHA TOIAS 8 (AIITA AT RFTFA [ tar-200¢, oy, o, 53, 38(91fA)

WM (f', = 210 kg/cm?. s = 1400 kg/cm?, n = 10. ¥IIR@ (TG = 500 kg/m?, (FIF AR =
75kg/m?, el &G = 25 kg/ m?

CATTG H=S AT 616 |




g1o1-5: FOGE (TG fNe s

IR POV Y, | Tzwﬂﬁ?gﬁﬁm

- 2(5+3.5)x100

180 = 9.44 = 9.5cm

gf9, t= 12 cm
Soar | iR g1 Rae1 FE-

3 RO TR = 1x 1o x2400 = 288.0 kg/m

i) IR@ (TG =1 x 500 = 500.0 kg/m
(iii) T Fefafye = 1x75 =75.0 kg/m
(iv) Bife1e PO = 1x25 = 25.0 kg/m

(B (<TG, = 888 kg/m




HIN-2: A6 [@AS CATT03
() =6 =T G
(i) SRR AMCST (FCMOS (WTH0, (-M) = Cws?

C =0.055 = 0.055 x 888 x (3.5)2x 100
= 59829 k-cm
(ii) NT =N ATGI0® CATH, (+M) = Cws?2
C =0.04] = 0.041x 888 x (3.5)% x 100

= 44599.8 kg-cm

(4) T =TI G
(i) SRR AMSI (N6© (B, (-M) = Cwi?
C=0.033 = 0.033 x 888 x (5)% x 100
= 73260 kg-cm



(ii) T =N AGOS (W0, (+M) = Cwl?

C=0.025 = 0.025x 888 x (5)% x100
= 55500 kg-cm
H19-: ATIA TSITOT: k=—Lr = — s =0.403
n+2 10+
fC 45 x 210

(i) Wﬁﬂﬂ%@ﬁm\o,ds:\/f—b j=1-221.2903 2 0 334

_ [ 59829 R =1t ik

16.49 x 100 2

=6.02cm =0.5x94.5x0.866 x0.403
10 @ mm ICAT U RN PHC- = 16.49 kg/cm?
cm@ﬁa“—rw.\a,hd:'m'; “'E'Hw =S OGR b=100cm

= 6.02+ £ +2=8.52 cm < 12 cm



(ii) T2 =PI FAFAL oI, dL:\/:ﬂb

_ 73260
N 16.49 x 100

= 6.66 Ccm

t=d=- '2 +§@Eﬁ\'ﬁl|32

= 26,66+ 5 +2 = 10.16 cm < 12 cm WO, To¥ ({4 3 W
[T 20MI POV *FY, 12 cm

TA1e, *6 NI JILHA ToIqol, ds = 12-%-2= 9.5cm

A3 T =N FIAH Tolael, d = 12—%—1—2:8.5 cm



HY-8:2 BIN ATUA CFaw |
10 IR AT CFqT, s = 7x (1)2 = 0.785 cm?

() =6 =AIHND G
(1) IR AMST (NGO (NTATHI G,
M 59829.0 I |
AS = e = Ta00 x 0866 x 9.5 - >-17 cm?®
_ 100xas _ 100x0.785 _ B
S= A3 = £10 =15.12cm=15cm c/c
$0,10mm AL TG 15cm c/c FILN IO S|
(i) LT = AGO© (NCNCHI Gy,
Ao M 44599 8 -

= Fsid  1400x0.866 X 9.5

100xas  100x0.785
AS B 3.87

So, 10 mm IR Y 20 cm ¢/c QTN A9 A]

S= =2028cm=20cm c/c




(4) T =N G
(1) IR AMTST (NCH6© (NTATHI G-

M 73260 L
>~ Fsia 1400 x 0.866 x 8.5

100xas _ 100 x0.785 _ B
As = 7710 =11.05cm=11cm c/c

SO, 10mm AT Y 11 cm ¢/c FIFITH AT X({|
(2) TET =N AGO© (NTATHI G,

A /.10 cm?

S =

M _ 55500
~ fsja - 1400 x 0.866 x 8.5

_ 100xas _100x0.785 _ i
$= === £33 =14.59cm=14.5cm c/c

SO, 10mm . AMAT W 14.5 cm clc TN 09 (|

As = 5.38 cm?




| WHITH-8
ST 5% [ira o2t ST (Principles of Designing
RCC Stair Slab)

fafeR mﬁﬁzmﬁaﬂ (List various types of stair)
SISt f[Afox SIS 919 41 | O N St @ 19me 3T, I20-

(1)@=t S (Straight flight stair)

2) OA-(c11Y SIS (Dog-legged stair)

(3) STAN NG 1 8T ST ™G (Open-newel or open-well stair)
(4) fGeTNREN fSif% (Geometrical stair)

(5) Wﬁ@ (Circular stair)

(6) JARPRACILOG PG (Bifurcated stair) |




(i) .ﬂm fﬁ% (Straight flight stair) :
(T TS G 932 AE AE WIS SO NSt GHFYAL, 4 Trory e 5ifS
AN JFOA] (ATF WNT O JPFROIF B Y A2 (FICHT (G IO I | O
TN TN f[TATNI G JHI0 A 76 NG TIIRE B V| (T TS AN (1P
BeIT5eT Y F A1 511G [N G 2115 Grasn AT I N, (3 VS (Fq J Gy
SIS IR T =T 61 JO1S YF TG, TR TG, MRS JABI O ZNN
SOV G 4 Grery 1S I3[ F1 =T




(ii) OA-(FINY fﬁﬁ? (Dog-legged stair) : g HPIT IBIVRIIBIERIC E‘% ﬂﬂ@fﬁ@?ﬁ
NOTY AT [N | I FI26 (ATF AN FI20 (IO [ANSYA =T A 180° (HITY
A IO FA0e VI (T TG T AT (FIANA 10 FIRAOT ATEI T (T4
YA DI IR A1 2T | T FIR0 AP ARTIOT G IF2 (G0 TGS
IR B | RIS AN 4 AFF HIGT 26T @1

Dog-Legged Staircase

“~




(i) ST fNSTHa 511U (Open newel stair) : TYN GF2 S T H1fS AT 933
feTPR TN ATIGH V| O 4 Groly HG 1921 FA1 2| fTH6 IR G
WNOIFIR G (@Y I TRMTE YR0T FI20 (Ofd 1l TV ATOTS FI6F P
AT FN AN O2-IF TN (RSN T | FIRGF AT 8 FINH [NOra I
Y1 9 SR DG CAET M (ATF AT AR I8 FA W ALETS AR
RGs, WMIeTe, TN AT 90 FH IR /A1 W

~ — S
s /’-// i ' : - 1
=~ . 2 -
--\ —— i : ' : Il
= . ' i:
3 - -
= /\\\\ == _i—_—_;;—._..-.:.::i!
- b s [ ] s . pe -
== S : S - il
, - M - .l
o e —~ = =S A . T — e == l : 1 ! &
e —
5 i
e e o w1
g1 EN
- - - - 3 = - - - Well—Hola =11
36;. }--o
ST meea =11 '
ey T -
- . S : .
3 1 el g ¢
g!i: %’n : :Cdrr o ~ I! % ; .
l-’zl-l:‘F_E'—"?—_—J: e _{ —3 :1.37&‘—_1 =
=y I A= e 1 -
= ot 0_3 . I..': . 4 =
?-.0 = d 14 : ’ M
L] . ' - . P
. —‘ij'.; : iy o : 3 i
L= 2 _— — -= = _ 7 Foet



(iv) TG etaiGar 510 (Geometrical stair) : @ Grery HfGTe SOOI TG @3
AMCH | AT ANMOL- (HICNT (NG (APE TIIE T T W | J01 STHN-FNOre o
WA | O ANLFT G2 (T, Y 72 *GIR FIRAOF VI FIG (Curve) HHod |

B3GTF YT VTN IR0 P A0 2| AYETe AR_fes [ice-«

L LR e

FEL—
=
[}
=
T
9.
ii'




(v)FaraTa 5 (Circular stair) : @ PR FIGTLRTS JFT (FHT FNOIA (NG

BRMTE T L WRRAONR GAE B | QU IR G19R BRGF 419V fRANT
IR A W A AFR IS 241 HIfG R a7z = W T 90 e B,

MFFRYE, TGmd N=" 29 I 939 |

. Ne— |

-
—

m

LN

| =— [’_,

o

T -

\
- =i \
H !
\
4
= 3
1 _
g - |
¥
= - a4

.




(Vi) AT FATH W G (Bifurcatedstair) : (T SIFOTS AT 1 NE FIRGIF (16
BT IR WY TS W B, I 12 [[RAIS AT (A(F NCFFFO F 58U
WONYNF HfGGTe A[EH [{IGTT 4 G 921 F1 W1 O ROl AR[RfES [ifoe-99
PN ATI 2TY, NCH6, SO FTT IITE T =




8.2 American Standard and BNBC WT?[W 32 (BTOF WYY Tl (Mention
therelation between tread and rise according to American standard and BNBC) : fﬁ@
ANCIS Bl (R 25° (ATF 40° 7 V(YT YO W, ONRQ (RU 7S RS- GF VLRI
STRRBLE ROITONT ST (MO V| [N 12 A& Ors (B0 8 ARGUII LT T
CRYITAT AT
(F) TTAAFN (TG WA (1) (G + A = 44 I
i x ARG = 400 (ATF 450 INTHAN

STV (TG LI (1) (B + 2 x ARG = 60 (AN(ji) (B x G = 400
(AT 420 INTAN
O[& WRIPE AN PG JIRE ARGUCED AT 15 (ATH 18 (AN 93 ({rod
AR 23 (ACF 27 G [ 2| [FF AT [{iT- 99 CHra (RUod AT 23 (AF
30 (I 32 ARG AN 14 (A 15 G|




BWITAT-8.2 | WA IGa 90 TR 12 o 41y || FIRG (Frod I3 27

I 932 ARGITAD ST 15 (AN | f[Rtaa sanfia S=eay FrRefe fowns
4| [

Ezl'lTﬁ'T)
f. = 1400 kg/cm?, ', =210kg/cm?, n= 10, vc = 4.20 kg/cm?, u= 19 kg/cm?, IR (1S = 500
kg/m?
HI9<S: (TG fefae
i =12x27=324cm = 3.24m
(N PfH, ST AMIT LR, S = 15¢cm
1 fNCE R+ [[Rtae~ F-

(1) STI6 AMIF 8GH = S VRZ £ 72 x 1x 22

T

=15VISZ+ 272 x Ix 22 = 411.83 kg/m

(i) BT G = 12R = 12x15 = 180.00 kg/m




(iii) RO (G = 500.00 kg/m

(N9, w = 1091.83 kg/m
1 O PR {[CIGN FACA 3.24 FNBRE =IHT BT (W6 (11,
W =wL =1091.83 x 3.24 = 3537.53 kg

419103 FCHTSs AT cwist. v = X = 299799 _ 4748 7¢ g

2

H19Y-0: THE6 (@A CUTB: M = - = 222193 X 324 100 2143249.96 kg-cm

ama:m%:mam%@a@w,w\/%

143269.96

= {1849 x 100932 ~ /-0 €m




12 I T 6 I FAEA ]2 T[F Pwlids 2 N 410

(B TSI, t = g = O ﬂ”5'+:,L—2Fn°<1\-95+—+2-12.1 cm < 15cm e, 3% g |

¢ : BTE FRRNTHIA AT CHIH =yl 40407 JOREEE
- : AS = < = TI00 X 0885 x5 = 1244 cr®

12 RIS TR TG I FAEA CFIHA, as = 7 x (1.2)2 = 1.13 cm?

100xas _ 100 x1.13
AS 1244

Sodre 12 NN FCHIT T 9 cm c/c FIYH IATS [

S= =9208cm=9 cmc/c




V _ 1768.76
{191y ¢ T Ao v = 59 = Te05C0 £ = 1.86 kg/em? < 4.20 kg/em?

Wed, ARG R fRarem |

azfrm,z.=NnD:§><nx 12=4186cm

_ 176876
41.86x0.866 % 9.5

So = 5.14 kg/cm? < 16 kg/cm? eI, ATRIG I0S NA19%

HIN-b : CB™ATTAGIA A1A2 A=0.0025 bt = 0.0025 x 100 x 12.1 = 3.025 cm?
10 FIF TR 90 IR FACA CFGP,0 = 0.785x (1.0)2 = 0.785 cm?

TG, S = ]O% & 100783 - 2595ecm =255 eme/e

Ww.qd, 10 FN AT TG 25.5 cm /¢ FIILMN A E|




YITH-¢
WA ORI (A1 F4Y fSonwa 5"\95{%5 (Principles of Designing RCC Axially

Loaded Columns)

¢.> fafeq g™ wrafsifst F«w srearsan (Describe different types of RCC column):

(T STF WA 4Gl FITANE ©HF @16 (Vertical load) I2N FAK G N1 F41 2T,
OI(HILP PATH 491 I | PP AT, mﬁﬁ?ﬂ W—ﬂ? CeTNY 4R P9 G T RN 1921 |
FATN-IF TF AT (Unsupported length). HRERMT IO ArNTR 8 BTV QMR =S =T
FACN BAT HAO® (F1G-I7 WF G (S FACO ANT WEE NS FAC© ANH| WAoo
(TG FEICN 3F IR (ST N FAA TN GG FA(O JFCIRP (OGNS (D2
(TN FRARS [REIGAT WS T & WY TN (OGN (FITG =01 (G (axial

load) G WYY ANR_RF A4 AR




AC (G SN JSIFA FACHI TNON 9 25 G -7 TV 297 Bfow ¥
W ATTOIBI FACNI PNON AT I 20 (AN | O 47 AR
CFOPH 620 INTAN-IF TN I N | WA FACIL (G IV FVO] I
AT AT ASRIFS TV | 12 FATNSTANS OITR (RIS Y 2B TR
TSN AP NTHNT WY ATS WA (FORATAA WFANTOF G [Nod I FATAP
IHET® 12 (AT @I F1 Y| -

*[ TN (Short column)
| 1% FIN (Long column) |

) *16 S (Short ce (T STV FACN R AN ORI ARG
TAGH APYTTHNT HYATS 10 WLAT 10 I TN T, OIHALE *16 FATN I |

tmﬁ&%s 10 T 6 TN S|



2) 91 ¥4I (Long column) : 5 TN (Short column) : (T STF FACNI CATIR S
OITHR AR VNS N 2T WTHNT WAYANS 10 IF ([ T, OIHACE AL FeTN I |

RS FANN FOFQTEAT AMGT TG G2 A IART 291 [ 512 IR B | 4191
TGS PO ANMY JFCH B9 (€716 I2 F(d | OF JOBTEAND I S AU

G 32 TOSTAR IR TSR @14 I IHT I8 (ATF T FAE G0 1Y K
NF RO I B2 T[FITF I |

-

T IIZE WTIAT WA TN 517 AFI, I2-
(1) WW(Tied column)

(2) (ii) =NT=RF SN (Spiral column)

(3) (iii) PCNGE FTN (Composite column)

(4) (iv) PEEHN FN (Combination column) | Lateral



BI2G TV (Tied column) : BT ATHRTS WTOIHFIA M INFE | O ISR A 28HG
AT 1T 2OMATFICED O AN | & FANC VN0 4-16 T I Aer 6 FE |
Y1 TR TYACY WAZO FOPBLE BI2 QA1 AT 2| B2 06 I PAOY ©
R I3 SN 12 NN Br2-G3 IYW (Spacing) MO IR FANT WHE-WFS
32 OIS IS YGT AL 0T AT BANF | 46T TG A6F @ (A B2 GO
TSN T (T BIRCTA (@1 (angle) 135° fSfaa @R 1 =11 f[RENCHRTNred ARE
FLHOT W[ (FOIEL) FAATE 3.75 IV Y Efo© | BIRG FAMY AW 06
RT3 FACNT ABTRATT CFIHEAT WS 0.01 (AT 0.08 47 N (|

/- ties
[o\ ® @

Rectangular Column
- Tied

. N longitudinal
bars




(Spiral column) : & FAMTIAIT NI AYFTO JSFRE V| O[@ CFA[ET CRIGIRR)

(O AMINIAC| (TG I =R FN Po¥ 95, 16 U IMCHT W61 I6 I]=[
HACO Q| UG I AN TGRS AR (AN 16 (Spiral reinforcement) ]Il
JIYTS =TI YRS 8 N (ATF 12 T ICHI TC =2 [[RENCFACAG 1=2ANS
JARE A V| ACHCAS AYN TG 8 FANNI AZ(RAT CFIPETT WFYANS 0.01 (AP
0.08 IV Y TT| =N SO AN G 8 FFOE AT (FF (Core) I
| TG FUHOT WRIY (Covering) FUANCF 3.75 (NN YT ©G© | A2
FACNT G B9 BIRG FANCNS (BT 15% @1

:’i'iﬂjiiirf Il:l-n-gI;;ur;Iin:ll
za s | P
\2 o) [ L] Tower
&’}y i

Round Calummn ——
= Spiral s




GHIRAT-¢.¢ | 48 BN TP (1S fRA191(7 I3 FACO HHY JH(0 BGIRG SN (GG
| FrAFA At 3.5m, f'c = 210 kg/em?, f, = 3500 kg/cm?. [RIBIRTI-203Y]
AL ; NN FF, FATNOI B 40cm x 40cm

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

RGREM FIFH, R = 1.07-0.008 x 2 = 1.07-0.008 x 35{; 78 _ 0.84 <1 (5% @Iy

PATCNT (TP, Ag =40 x 40 = 1600cm?

AW, , R @M p = 22 = 22 X100 = 114666.67kg.

P=0.85A (0.25 f'c + fs pQg)
or, 116666.67 = 0.85 x 1600 (0.25x210+ 0.4 x 3500 x pg)
pg =0.024 > 0.010 > 0.08 (3% WY
YIGI A0G AR, Ast= pg X Ag = 0.024 x 1600 = 38.4 cm?
. @RS 416 28mm I G2 A6 22mm I AL TG JII2E FACS S|




B2 a6 OO : 10mm B33 IR FAA
()16 x 2.8 = 44.8cm

(ii) 48 x 1.0 = 48cm

(iii) TSN AT = 40cm.

10 mm AL TG 40 cm ¢/c JITL FACS (|

T-¢.Y | 54cm [TARFIE G =2 FATY FCGIEN F4, 7T 994F
¥® (A1 80 BN | FATT| FrfFal CvHT 5.20 B ISYTIWS (fs =
1400kg/cm?, fy, 3500kg/cm?, f'c = 210kg/cm?

5.20 x 100
13.5

OIS 5184, R =1.07-0.008 x =0.76 <1 [5F =R




founas @G P = 22 = 80X1000 _ 55043 kg

R 0.76
WA G, 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 SRCINM NI | (I(Q FAMA 1% (A(F 8% TG JI77© 2|

So, Pg =0.01
YOI T0OT CFaPe, Ast=pg X Ag = 0.785 x (54)2 x 0.01 = 22.89cm?
$&. 66 22mm AT TG IR FAC© |

4as

i Ps Dc

_ 4x0.785
~ 0.010x 46

=6.36 c/cC




ACI (NG AT HE:
(1) 7 x46 =7.67 > 6.36 cm (OK)

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




AYITH-Y
WA ©fos fSomataa SISz (Principles of Designing RCC

Footing)

fafen g ﬁ:-aawﬁw (List various types of footing) : fof€ I FIETG*
PO AN WL, I WL FIICAR (NG o8 O ST F41 2| A6

1 SHIPI (SuplOfS I FrROTEHN (F206! (TANT FIG B | I HAR-SZIFBOIF (Sub-
structure) 8 ICA| O FPHTAR [NGF ST G2 I BAITZ AN SGHIE W6
NG B FAET FAE G IR (T GNTE W FAEH06 T, 12, ITF0,
faeTey, RN TN FlQVOIF (O T4 =T, O (GG I TGS I |




FIOTHR I (Settlement) AFSTAIY FTF FIITAR (FMGIF VOIS B ANHNF JAHT BOTT
fAT® 2| IO WHT ORI FUO! FRT IAVNE AFSTAY FA1 TSI V| G ST fofSd TS
WL LI LT I I S FA I L P02 I | WA (NG AANNS (A
FI0TF WRAMIMA-IF (OfF F1 =T
fOfS I FIOTGHNE ALTNS H2 OIS OIS T 2T, T-

(P) D CIEARIRY (Deep foundation)

( ) oo fofe (Shallow foundation)

2 FfFP 932 TET (A= Hio-97 (T8, Fraa 932 (G G0 FfoFme G

(Describe the critical section for moment, shear and bond of brick wall footing and
concrete wall footing) :

i ) FfF6 I AR (T (R06) IF CFLA PR G (S oI TR, (AT 2% (Wall
face) (ATH d TATY $A1 T | 99N, d = Fioe I FIAFA! oIl



(ii) LB (AT TG~ CFT RS (TG I3 ST G {FOFIA CTFI
ST D (face) ITRF 4
(iii) NIV (2C64) (MATEAR Flo2-I7 CHLH ([0 (T 38 I G (G 0BI

O ST *fF (MFSACETI JFHRA (5) FEOIR 411 21 94, a =
(MR Y| T e

]
I
'
[
1 A
1 [ 43 .
T -
Surip for ¥
m design s
- / - = = >
- > - AR Tt S SRRy SR > =
- - - - - S a - e oa -
Cnitical Section i
for shear b
L-a L-a ;
’4— —_— =—>jeta —Sjt— — ‘ —b%li— —— La_.
2 T 1 <
2 od> I
—
Fooling i e d 1 T+
A t

1
Do S | D + 1 >
| - e =
?
'< \— i I: - L 1
Tensile reinforcement Critical sectio c '

fir Moment and Bond

(a) Concrete wall
(b) Masonry wall

Tazuwe



TRIRAT v.: | 25 G ATII JHI0 26T (I ATS O TArdT 91 Fioe 93 B
20,000 (F(T; (TG AN =T | WHF AN ORI FI@T 15000 kg/m?, f'c = 200
kg/cm?, fs = 1400 kg/cm?, n = 10, ve = 4.2kg/cm? 33 U = 18kg/cm? X0 (RIEIGA
G JF6 R $fog GGIEN F41 [RIFIRRT-2058)]

-): (G [Nefy (Load calculation) :
S (MG = 20,000 kg/m
ﬁw 8T (8%) = 1600 kg/m

(N6 (G, W =21600 kg/m




YT-2: B0 9T GOTT (Width of footing):

(G (F1G 21600

B0-I97 PP, A = = = 1.44 m2..
) 6F ©OIRIeN o] 12000

BHI0s-I7 HTI, L= M= 144m

S B FOTR T MBT BRI 511, w = 210—9&0 -13888.89 kg/m

qI9f0; % Q@GS (W6 (Maximum bm)

M= (54 DIy

1.44-0.25 A 0.25

B , _ 13888.89
=1 2 4 }* X 2

= 3002.13 kg-m = 300213 kg-cm




{I9-8::3 Flo-I SreIT@l (Depth of footing) :
fc = 0.45 x f'c = 0.45 x 200 = 90 kg/cm?

(i) RS (T ACATE FARA roiaal, dlv\=\/%

i 300213 — 14 em
N 1527 x 100

(i) TR G ST FIEFA TSI, dlv = =

V. b

QYIS Vv = ST (FA (A(F ' FI0Y FEF (P,

=22 —avpxw= (202 AV, 388889

= (0.595 -0.01dv) x 13888.89 kg



i m (0.5925 -0.01dv) x 13888.8%
- 4.2 x 100

~ 8263.89 _ _ -
ql, 420 dv = TER 80 - 1478 cm=15cmdv=15cm >dm

HodIR ?Elil%@[ Noldel, d=15cm
16 mm AT T IR FEE (N0 51\‘9|31. 9,

= ='ﬂw'23 ™ |, ol .s=15+%+7.5=23.3cm

N (B Ao M o _ 300213 _
q19-¢: (G (O CFAF A= (g S TA00 % 087 xT5 - 1643 em?

16 mm I 00T (RGP, as = 0.785 x (1.6)2 =2.01 cm? ..

. 100 xas _ 100 x 2.01 _ B
(I, S= A - 1443 =1223cm=12cm c/c

HOFR 16 mm AL Y 12 cm ¢/c I 09 AA |




Y T1id
QU V = (=04 & xw=124029, D20 13888 89 = 9131.95kg

z.=Ner=% X1 x 1.6 =41.49 em

/ 2131.95 s
U=2T89x087 x5 - 16.70 kg/cm? < 18 kg/cm? o4, [NR19m|
Hr1.4: RS 7w:

"= 0.0025 bt = 0.0025 x 100 x 23.3 = 5.825 cm?
12 I AT @ FIIRE [,

._ 100 xas _ 100 x .785x(1.2)? _
S= A= 58085 =1232cm 19 cm c/c

MO 12 mm I 99 19 cm ¢/c TN (]|




19-v; NG ST T61R:

P G QG = 1.44 x1 x 223 2400 = 805.25 kg <1600 kg

700
od1e fownaw 5 |ng|

N e

*|25cm

/_ Brlcy RCC footing

23 3cm

eSS

- .44 M

—  Main rod 16 men @ 12cm cic

-

ﬁmzbﬁo

g s o

Distnbution baus
1Z2Zmm @ 19 em e



AITH-4
WA Fhfefaera fAtb 2R o= fGon2a Mifosyz
(Principles of
Designing RCC Cantilever Retaining Wall)

4. fafer = [Ae2N: st QfifTersT a3 Fnfefaera fateaN: sutag

OATS (Descried different types of retaining wall and Deferent component of

cantilever retaining wall):

(T TS ST [NGF IR F (ATE WG WL N (AT A ArB1 (Lateral
thrust) FSTATY FCI | [RCGRMNL ST 0| LTS ST I ATSTAR I Q11
AFEEIY ATSTS FA| TMYRTS ARG AV AT, N I G [ FARARE 918w
ASTANY, fHTSR TRBLNCG AT 2on™® Sraony RGN ST I 41 27|
fATo2fN QWA (T STFeT AT ArLEIo ARSTAY FTI ©OIE IHPA (Back fill) I




RG2S STEATFH AYT® fo T OI57 FT1 1Y,
JT-(1) felt RG2e 8T« (Gravity retaining wall)
(i) FHFCleToR RIGRN 83 (Cantilever retaining walll)
(iii) PNSOIF (16 RG2S 8T (Counter fort retaining wall)




éjTl%ﬁ? fatezfas 8wre (Gravity retaining wall) : (I S fJG2s 831 fAox
ST FRIZBCATBINSF AfOT® FH, OIS AT RGN ST ITeT| g ST
INNOIF fGGIRN F1 2T, MO IF NG ST GITFS WMo APICINE TN
ATOT® FICO TFN | STV FF OHO CFH 4 ST OGN H41 2T d6
3 A1 GO WIS R A1 91 271 3 TR 218 GoonT™ g STA (g 4

G ST 1 1 SIS =71 Afolb 8T (I20TH I, ST Bl 0.4
TS 0.5 [b = (0.4 to 0.5) H] @ 4 TV WF ST SAROIINT AT, (I20GA
3 0.25 (ATF 0.33 LS AU TT| 4 ST (P HIBITO2 BN AGINS S 20O

C"_(\‘RIT 52[ QT I Gravity Retaining Walls

Poured Concrete



FNfefarora fATe2Ns SN (Cantilever retaining wall) 8.961 S RIHT S=01
Tl SFMo NCoT FCI AT FA1 271 I 710 ¥ ACF | AT A6 Oeg s WA

AT, TCH GOV (Stem) ICeT| BT MBI APLEITF AfO=® F(F 98 WO B
T AL RO W6 NN WA AR, TF (I29 AR (Base slab) I |

(A2G] AR ARCAT MTHT HNF (BT (Toe) dL WNeTSd OItsd M AR
WAH R4 (Heel) I | (I2G] AR AT T WA WO (G0 STCA ZIfgeor

iz S| WRAME SO (FLa 4 ST fGGIRA F1 = | 49 GE6wl 6 91 7 oI
R0 AN 5 TR
H
H/12 to H/10
k/ Hp
//\V/&Y/Q//\Y/ \Ht

B=0.4 tqu 7H



FIGOIA CF16 fATERN: ew& (Counter fort retaining wall): 43 NIV
PNORTOR STMET TR | Q ST S9! 6 (Y(F 7 NOIET @ T A¢CF | AfGH
OHORT=Y UGl ST (Stem) [AfS (NTTHH I FAR G ST (W) I9_A,
ST THOR 15 B 1 OF (G [F7 @ 197 211 o1 (Guselod FH1-8T« qr1
(RG] ANACE UGT AT AN FALTF HA1 A | FILRTS (@ 5197 ARSTAR RANI @
Y A0 2fNe ST UG~ F41 2T

Earth Rg;tained




fHAST (@17 (Angle of repose): (FINT TAS FIN W MO (Loose soil) I A
(BN 271 B NF© FA AL 61 FORP O NG [FIo! 10 HI I78 [NTS2

JHI0 Z1 B (Stable heap) WFF LAV FLI | W@ NP O ANY FATFF WO
AT (T (FIT F(J ZIO G I OIS (BT (& (Angle of repose) I AT

ATHOF B 0 1F1F© IWANgle of reposeAngle of super FBIST (HIT ATHLTS
W FVBI TLT A= (Co-efficient of intergranular friction) G STV XY I fZFl
QNS AT Angle of internal friction8 I | TP QI AP R |




SIHATS WIoF RIOT (FINR TN 33° (O 42" (T AT | WefQ WO 61 1.511 =0T
A | RS AFE ML FIO! (FV "0 9T TN [OF IO AN | OF AL WFF,
WIHMO, AN (Cohesion), THST 8 FIFO! (Compactness) 2ONMA BT Bl
(F G T N9 IR | IS, [ACG2e ST TN TSR CHLq o Fael
(IR NN I o o1y N7 a1 =3

ITTCS7E O ATAGTST (Angle of surcharge) | SRS (RN IXNFI A AGOG

[JORWS STMEAT A*BITOF YIHF P NG NP (T AN (T (HIV TS AN F( O F
WIS ™4 ARG I | G0 ' JI-T A 1 T




oA AOTF 61 (Active earth pressure) | THFA I LETFO M0 (ACFH IH
RG2S ST IS AT (T A FNHT© F1 =, O G2 ST MY
IR PR WA SIS A | BN ST TN T NG 2el W6 <
JIHPETI ATLBINE WM AOTH BT (Active earth pressure) (|

WIBA ATATSE GBI (Passive earth pressure) | fRTB2Ne STETE I IHPAF [
1 (Ol XY O AHRPCA [FR H* BAIT TP BIT© (BT FH | Foll[P
T &@ WO ST B2 (T ARV AT AUNFIF, OIS WMo NS 51

(Passive earth pressure) 0|

TN-AAGTOG AT ST (Non-surcharged retaining wall) - fACe3N: 8T«
QR W% W67 B5el M SAMET SARTCITN S W@ NF WAIZH AH, O
SAACH

NA-STAEIGG [AGRAE Qe 0|



ATA6TGG fATBE A 8T (Surcharged retaining wall) : fRTB2N: S F141 W% W6
SEol M ST BATTOIN AT W9 NP NIZ N (ATH (AN NIZ AP, O] Ol
NGOG RGNS ST I

AR ST Y TSWA TAATE FATHYZ AfSTATHT 15|

(@) TFBIAIA AATOT Y& T *196: [FERAN ST BN ATS N6 ATEITNR T 73
CNTITHA ASII '(Or ATS G0 (CO B | WAIMP, ST G <2 R [ ©ATE

J ST SOEBIE | (NTAOLP AT FCA| Tod12 AIER(NL ST (O AT N
[ATH ATEINGN® SORGIE (N5, STMEAT OIFH MY WOHIS OFF 1 UGl (A
CRTN6 ST (AR 20 ST IR ATS BTe6 (0O AH | Mo Arefo=a (rIors
SOIRABINE (TG A2 YIGI I BT I (NCAOH ARSI CTT5 (Resisting moment)
I | ARSI (MTAOLE RGNS (TG RN O FA AT T AW J=9Y (Factue

of safety) ICE| RfSHTOR THY 47 NN H2 I HRATI FN A N | *FOAN, =

AR B _ Mr
SORGIE (Y~ Mo
OrEM® (NTHOIL WANS 12 7 FN (A ST B oNaTerd G (6 AT AT 1o

> 2 RAJI



() ST FPrgfet TSTE (Sliding) HAATST TF TSR *1S: GRS ST TR
Wfo® WO ArEIo IO AR MTE THTe FACO (B3 FE| 4 IAE J2GS
corf 0| fOfSa W T 51291 (Coefficas of friction) G2 SAMER NG ST
AV A2 (FHE AfSTS F(A| O ST NG 8GN AN WO TH4T
Y QT FAE (T IA NS (T, OIF AFSTAR (Resisting) I I0 | WK ARSI I
32 ARG (FIHIGITFACS (WA A2 0 | SR B oMo CFie [RAr°m

I 1.5. O[TV (I

ST, oM 57291 = 3“:\"%4@4”, F-wW. 53

I R TR TN 1.5 G IV I, OF ST 9SG I FACO (I WL S
(Key) i FaT® 2@




(57) OIS a9 Y@ T *16: RIGRNE STMER B WO ArefErey 8 SIET
T ST G (ARG ST A FIOTGH (AT TS AN A6, WO OrII=A
B! WA (@ (A P ST fNCE A (IO AN | FEASTCE N IACHS
FRACT FIGEA 1B Q| WO], TGN SR [RGT WA AT BT LR
1 GH® MO FIEIGH (AU BAT TS 519 WO [N O FAO[ FN
I OGN AT I WO CIRIZAN VO (GTT @ 51 A (CHE ST
QI 5Ol A1 A% I (O =T

THT GO T4 (Middle third law) : RTB3NS ST 2FHR I WHRE-HS
N 28 Of6® TS WHALEIHN (P) 433 WHHZ ST (WG SGH (w) I i I
(R) ST (I2(GH VYT DO T WO N FCA | SAMEAT OATATHE A TN
ONSITST O T GO ATHT TOINRANTE AT TOIAILH I3 VTR TOIAAR
YT SO I |




TAIEAT-4.5 | NtHa sanfwa SRy wrafifsy Fnfefaera fAteaN: su=a
COTIA ATATATEIA STOIFST 8 (AT AfANIT Ry F+a1 GotIa Uwwr 3.5 e[|
[RIFIRI-200¢, 0%, SR

S : WOT IFF 8GN w = 1600 kg/m?, f'c= 210 kg/cm?. fs = 1400 kg/cm?, n = 9 0
= 30°,(32 (Base) 9 HOWI 8 g AN 3.0 NOR 8 0.50 fNOH|
H190-1: BT [T - AR 1 o irie 916 R [Rae= SR

N Cwhz_ 1600 X (3.5)2  1-sin30°,
G P =25 = 3 X TTsn30°,

q19-2: AFS: CITTe fRefwe
(@2 FRA TR0 TS WO 1oy & Bova I F

= 3266.67 kg

WS, SBICoR & @R S = 522 = 1.17 m.. CBUNR AT ST (S8

CTTB, M =P x% = 3266.67 x 1.17 = 3822kg-m = 382200kg-cm.



4190 9: (GBTHA ATRTRTTA Treiaer faefws

G FIR WL COHINT ATRTATIR AANP AT, AR ] % cemzs%
IS

&7t = %: 3.51x0100 = 35 om

.mﬂ@w,d=\%

_ [382200 _
={T555x100 _ ¢/ cm

16 TN IR 90 ]2 [& FwIf€e 7.5 G 490

CNIG eIl t=d + A '2| ML + Y& PO = 15.67+ +7.5=23.97 cm < 35 cm

m@#ﬁﬂ%e,\s,dzss-%-zsz%y ——




HT9-8: (BNHAIR ALUd CRaH S

aso M _ 382200
fsid ~ 1400 x 0.875 X 26.7

16 mm IS 9009 (e gP@e1, as = 0.785 x (1.6)* =2.01 cm? ..

=11.68 cm?

_100xas _100x2.01 _ .- B _
9, S= A - 1168 =1797cm=17cm c/c

HOFIR 16 mm AT TG 17 cm ¢/ TFIMTN AT (|




-l LI
W?ﬂ' SHLBH T (Concept of Pre-stressed Concrete)

. Wﬁ%ﬁf‘@? AL (Define pre-siressed concrete) : IS
OGN T TN T AE PO BN YICE FIOCN AT FAT I | FIEY
FIOCNR WHE T FN A MM, ©02 [NGF SO I Q| FA NI FN

32 Y68 TV ([ | OIR WY FIICAT FOGURNGHNT A SN
CFLH T FUORTNY [NTII IR I NGO (o SO ST
FACo 2027 | [T A6fao rafers, foa (ITF (M4 1, [V &I 8 BN I Id
O | 5191 1 I, T FF0 F0F ANSTAEHINT ATV AT |e*Y | BN JAFI
(T PO 3 TIT© T 6O O (FICNT PTG WCH N | & FICY [RCIF W
ISR IFIANGI I AT FA T (TN (TR TS FF62 [0 MG
AfSTRIF =T




v.¢ ﬁ[ﬁ( BN YTHIS FCA THTRAL *afS (Describe the procedure-of pre-
stressing the T BN AT *NGHf® ¢
& NG OTO AATY (CAGAF BIeTRPO BN AN F(E GUIF A2 WIRFEROGE A=A
TG W1 BT =T | FH AT {0 WP & IS N RGNS AMH 1G]
JIEOTY 0T 2N ATIGY VAT B I GETRFS A G2 B ANTY FHTE 3¢
NI fARNCRR NG (BGRR[0 I WY SEA19 2@NM) (F AR FINN TS
| FHIAMHT TIBF U GF0 F I OIASIE FoRT S | [FOR[ FAK
3 [0 ATIGNT & WG W FA LW JF20NF A4 =T
FH0 TLN O A *If & TG F LN TRIGLNG (ATFE G I (BAGAE Y& B4
Y| G TIZT FHE (T 2 5191 AT I A, T B FH07 OISt ASTAEH
BI9 0 AN | & AGOCT LRI S FJIR, [N, (F2 (ATE (Finch post-
Qo §T), Tonfn e =21 =T




P - e N

¥.Q ALATCRT FHTHTG FfHTOa TIZA (Mention the uses of presiressed
concrete in Bangladesh) 8 End plate
AR FHTRTG FAHET T Ao | R [F7 O1 (Bridge) (ST
R wrer (Mo Sy (Yo e N@Wm$\%b SIREQY)
(AR | (TN- IS VR GHNF BN (W@t O, (VI (7Y, WIGHFIA! (TG,
RG] T, TTANLR FHYH VI N m—?ﬁﬁl —rm@ @mm
@mewwm@%cﬁawwwm| ELSICEERL
(ATGR (PDB) AAFI{H (G (OfF FACO WIS & W%qumn 4
RO1S FNIR 79 f[F@1918 (PWD) & &fore [Rfe Fet S A |




WHITH-
.5 Nt I/ ST fARNCHIH IO I LI (Explain

the reinforcement placement of the following structures) :
(I WA M FIOTNE SATHE TN JAFRITN (T JZS TS Hiog Nier a1 =T,
Wl JATFO M W6 FIEGIGHH I V| TYN FIOMNR SAACRE V6T GIRIRA
FUO! YIR FN 2 PN FACA TG NG 8 AAGACYS 2 O IH6
PG RIS | AT FIICNE [NFZ WOT ORI HNOl TN I8T[ FA
FOF (G Fiog NATR G A CFaea AIST I N I Fog T(o3 I
ATAGNIY (FLHET WWI6F YT IIFING AIZW B M JF0F BAT N0 A0S [
N O g PN F0-I7 CFIT SN fVTE SATAHNT 50% I D GrIon 7l
FACEA (O TP (FLE AP0 TIOTGH (GO WY ATHY = | ©F JG1S G
FIOTAR AFZ WG ATV NG I FSTF AV (WL AT G2 Troiy
PIOTDH AW F =
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S04 O F9F
;M G e oo
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(PH 99

I
(G| [ACE ST

¥1o

TPE I WO FIO(GHNF
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FHEG Ti03 : TT0 FATNCE ACAG AW FAF G0 SRS F(0S I AT
TYN TN {10 YR FIRFIR 2T 32 OIHI FIog AGRANN (Overlap) FACA LT
WO ORI FNO N (A WL Fog FN Hiog 7 G (@ SN ATIGN
(A WY FATY ATE T (@AT AR T o AN @41 s IS
FADICIN N AFE, T AT LT G2 Flog AW FA1 V| FIRG FIOY ATO[RIE
I JIFOGE 2O A | TIVONR (G IBF FAI2 AT 2 F(02 I3 ST | IR G

PN (G OAPH ¢ F0 I7 CFAPET AP JP2 (@Y I &

A0S (I | M AREI FATN AT IR T ]S FEF (G I3 IF, O

WITOIBIR Fo3 AW I RGNS | NN TG Fioe I REVCEHICAD (A
AT
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WL Superstructure
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REINFORCEMENT DETAILS OF TWO PILE GROUP



