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L-Shaped Beam & Inverted Tee Beam

Prestressed

Manufacture of (lightly) prestressed concrete column.




i ylad

A+ A @wdido g ujgol OGO

e g e cmass slauijgol s bw O, Ao ('El“*" g LSL“-‘:‘

Wb oo JBg i b g g b pud (b yewadilo (oS jo b sl oy doud zelao (o sliac]
wile JYLail o399 a0 b Caond plu g ool Al 5 o Aslu gy Ojyg0 o slacl (pl 5l o Cwod
Digw o0 1yl (s 50 9 £45 3l WYLy Jlail O yguan « jui — 28w JLa]

R (N
o4 WiEl
+ 1 1 L '
. @ I | | |
i) b / / [
Sl £ 2 / o
T . A . (I
5 2 e N
s 2 e ¥O Ty
‘oooi "o-o .l ‘oo; ;ooo:
Grouted Subsequent to Erection Mo bttt ot
RECTANGULAR L-SHAPED BEAM INVERTED TEE

BEAM EEAM



LgLa'.C‘

*

- -

* »
c\.‘}.>|.~a »
L]
EXR -

| Ouwgo
5o g lpec poa s slaulujgol

—

A cwdado g jgo

A+

Slab




&,k
A+ A w0 g ol suugo . ‘
G lao g lpes a5 slaudjgol > 50 gl 90 slas!

Ll iw b b SBgd Cannd rozmod zluwo v 00glllg o ylg0 wblo by o mluwo b glac]
Mb‘so@»f L5L°)‘9"‘>3 Léj.n g )S.w.fd meu&».xgsb Jab JLaS‘ ‘«5""9"

B R I T - ——
e

b_-)bcl.uo’a.oa_gsu ‘_g‘}’.-’ 0\ Jﬂ.ﬁ



i ylad

A+ A udIdo géJJg;onuJ:ng
e g e cmass slauijgol : 5 Y LS|

Wil (oo 2l 50 (5 Wygo 4 p3Y ()15 oy 15 o ¢ G DB A b &5 YL

(Sons WY las|

Wislw g Gew a0 ASle gy dod pi Jlad! Jxo o Udwcg 0591 (5l o pieos o= L g &5 JSYLaSI
S o0l 8 colaiw! 8550 L ygiuw alog Jxo o g 009l & As L ey (yesw JLaS|

S dlail by 5o 03 ls 9 O g dt.a;l 0-Y & S Jlasl oy 53 030 5 8 s Jlail Y S



28 o

A+ A cw>inso g aibjpol owwwgo
5Jleso g ylhes ca S5 slaubjgol

t P bwas| Mol g )5

3 i) (SYU Loawd Cwglio jlg aid,F Oyge o5, Joo 0 o] LMWl a5 Blal b o

(SR L9

S50 WS dgi Kilgi od Aild Sy ey A JSals o9 cogr 0938l Slgog yloww awle bolxo Jold &g,
g5 o0yl 8 colaiul

o3lw 9,5 gl croglio wlojl plxsil .uisl Wilgh oo (Gl 0jlw yud 00iS 9 by (5l 05w & yguas 9,58 o
sl ool 1 6l

L0938l Slgo

B (o0 i | ol St b 03U oy (SHg wa b Sug 08 (0 09933



A i e

A+A dJMQogéJJgoTWgQ . RCA TSN
5)lexo g Yl poa s slauujgol uLW. u’:s-’ Y 2190

S oo S ol Caols s b SO ol jekii w A woiiud  Sloww 4l Olgog B Yg3es Joll (g0g0
9 (50 )1 @ (bl Sl 8l (i Ceoglio (gl 381« yLosw

. 59',’:‘ ‘SLQ & :.9.?:

Jilho )0 ooy (5,92 2dlgag a0 Ko 51 cidle sly gy plgie 4 &5 (o 5 90 o S,
N S (o0 58 eolawl 0590 ¢ (0595

(G920 olgs
N S (o0 58 eolasiwl 890 (JLail 1o @y jlg 0,5 ()l > dlgp cagh; S5 5l (g T gl (5l pr 45 (50190



A sy o

A+ A cuwudido g&.ug.cﬂ OGO
a0 g lpec a5 gldujgol

W‘O)S)J “J%O)Olbu‘u@b“b)w)éu'.&bﬁ

& Slles gyl g @iy (S CblgiSy S Jlost ki SIS Sy Y pana CobeS J S
Al oo ilite zabiw 5 ddaiy el oK

gk atadl Cusdlia calia Gladige 5 3158l e 5 asly ooy 3l g @ ,Uss -

oulsat s (ibal g (30 LS QS cule )y 4 a5ke (PDland ilad Jolge g o131 Y
SOl ol s b SBL e (a5 3l 9 IS 55 e auls o Solue g slicd ladds
il o

il (59008 @il Jal e alad 5o oUss olSs b LB jusige jaliue Dy —Y



A+ A cwdino g eibjgol ouugo
5Jleso g ylhes ca S5 slaubjgol

)by @l

S8 Olgie cmad (@ 5 eaload 5lee 51 8 (gl il ol ol8E ¢
3380e szl ke 50 G (shoad (510 4S ot 5 3 age aylge s Jeiite ™ 1K
ol sh 5 05hat cdalad 5 L gd3l abasl 5 Jae o .55 1385 € fsa Jual b g 03ha
Oagmad aily 5 (pladala 6l S0 uose LALME aadsd [0 sulile! o) ga (s0¥ g8 ekl
pme L ol B b (SIS Glounnls sladdl a0 (510 Hlogm inciay oo aki
il 4wl S Ol el paD g ags adad 5o (KalSe b s lewnlS (glajlus el
deur 33 25 BI85y (gome Gudiga

v 5 (5 oe 53 3" D gme "l p3Y ol yad 030 S e ST 31 Y -0
L,IJ:\:SC'MJ@&#Jbﬂﬁknd_;yéigl#(&‘)m&&wd‘GH"L&J&J[S)M

Nl dazas o 4 50



29

A+ A uwdido g,ii;j_gfaT Ousgo
5Jleso g ylhes ca S5 slaubjgol

ww )il @l
&Jmhmﬂdgw‘}ljﬁm4SHJ£;|UJJJ:1SJ§LJL¢U§|&‘JJJAJA&JJJ.—"\

|
S s 4 (g mas (5 g 3] ko & s o Cana ao¥ @hal ollee = i -V
Al Jae 45 agead ol 5o p5Y sla Laalan o (g0 0alips 5 s (LIS ol
s 1l Ly ot i Gty lalad Gas s B y (g (em 3l —A
.ingwanm‘L‘:ﬁaLm&&aJu%lftjiehslﬁjlﬁhaﬁm
Sil-ae Lol S 0t addis  glsal Olalas 5 cla g upil 4ol o 4gilia A

h.l.n.uu.:a‘.c‘_,.aGﬁd\g&nl:‘.ﬁﬁTj‘&#Glﬁnghﬂﬁm?bﬁlhmdﬁu&ﬁgul -

gt oM/ 6 oo v Syl o [Kiwd (sow /3K O ygo v i po Cewl 05 cCaw/

9] Sk 0 0¥ pIud] i igue 28,9 Mo 4 S ol g (6 pxo



A S J S 90 (bl Jolgs ¢ 3lg O U

A+ A Qudido g sujgol OGO

Slaso g ulee s sladjgol ook S 808 Jelge 4 AL hay rhese O3 oY giane AS (]SS

b s oalob it ol o Pllass (olhal Jalge

Jorans 50 salfind 8 50 ilide slge o5k 5 Slulel
rgs g JolS A8 (ladi® ugay

Jseane 4 (05 Gaenlin Jlach (lagihy,

S slag il g olasl s J 55X

takad alad 5,1 sls shys awlin Joua

iz wslbe § masus LG

Ol Bl 5 iR (G lie oladila

s omslie 5551 Jas

Galen i ghasl cual o B 5 Jas (Gaga LY as slagla

ol 5 S8 JelS 5 580 SHlae 4510



A 1 gamme g SO g (owjlg &,

A+ A cuudido g&.ug.cﬂ OUUIgo

)50 9 uljoe e slabjgol Sl S ol ai¥ o S A8 5 Aa8 ol phas 0 sbicins 5 skl @
S 18 da g8 9550 03] b U age ST
:d\j.liln:ll.ﬁl‘}.qbJ‘W%Qﬁé&‘ﬁM‘JﬁwJ&L&:‘("
OLuSs el S L s w95 5 cdles .l

O Oosa o150 5 (650,08 5o @Al By, S5 3AS
&AL ’J?"‘(:):".'CS‘J:' JJ‘J:\L:HJ‘ (SJJTJ“": g
axhd yogai jLily yogei b o s (B I60 9 Gl o9y U 4O



A 2wl 090 (S 21 Jolgs (o yilig & U

A+ A cudicso g eibigol suwwgo

-—

& b wmig S8 Wl Wl s lw iy Oladas udgig o ln jo el ol Yl o g Cglbo 0 Slos °
Db oo Joe jo wbls cpl jlsolawl yo bl of o
WSS oo plastiw! ) lg S lw gy CaMo el 8,81 goluss (] o3luil as az g5 b a5

kSJL‘*’@}‘ : 3

‘_’»W}M -

b polojl cadnS J,08 g Ol (09 wallie Cadgimmn B bl (waigen pww SO 610 Wb &8 10 yo
O S ouge w lyoud 2l ol ojlw glacl o Slos 099 cewlio ) ylaadolg

Al Ll 095 (o Al )5 4 gy o Slidos (solod b syl oo yuw

Ol P10 i’ (6 325 0 jluilg Slawlmo (s Jlosl (gl (pho b g b (gog) dalig (el (oo puw 4l
&S Cowl (6590 o g L 4yl yoged HLil ol 4 Olakad poudid o o5 ST Kigls (b alog ()l >
)18 (0 Pl Gadg Jpamo oS 59

Dl Al 1) ovuzry s ojlw (b Cum Mo 45wl (ol 4y b ojle (digee Wl (piigeo pu



A 20wl 8 390 (21 Jolgs ¢ owyibg O W

A+ A cuudido g&.ug.cﬂ OUUIgo

)les0 9 ylyee cuea s slaubjgol J.»Jg.tg <L S 3, ) -Y
] il (i b oy lalad b 50 (K9 58 Oldos 4SO J gonno il gig C b S 1 g

0591 Joe 4 Wl OB pan it o) 4 (2lwdg (Jgamo ddgig Colu 5l 3Ld 0590 lao plod

:C‘)'b 9 y9liwo OL»AJ.Q.O -y
Aidwd (2,09 (Sl o aldig Oldsr antd «( 21k sl Halie plwadie (a0 (S8 Jolge

)Lu'b 43'.5)[5 )f)lfj.w —f

OlSOE 4,8 gyl Glp GYL (Frduo 4y 1 Cansly (o0 9wl WL, (g Cadlad plod 1o ouge )5,
b 51095 2 g5 s )

Al ails BT g3 & (Sumly (RS 505 @ by o (il plod sy (o0 15515 s



A 3wl 8590 I 21 Jolgs ¢ owyibig Oyl

A+ A Qudido g sujgol OGO

laso g ylye 25 slajool . S —
sleso g yles el sladujgo Ly ‘SLQ‘M A

wiadly Lls 505 ol plasl so 1) (SIS cua s Wb G (GlaGuS

ot BIGAT gl ys a3Y 8l ge alad JRS -

g0 5158 sim 0 Hlae 5BG 5 (Siw mlass 53 39 g0 JI5T gl 3 gas 5 slake =Y
SRt 2 (208

hict o3 S mem 53 g OF (bl e MEA) g s (gl uoign s 5 i =¥
2l Jsaaa

OV 6 b g e Sladas 5 LG £k (2O1S dags -

S b glaea o lsa daHu Oloae JAS -0

Lagt Pohal (6 aladl 5 ot ysgad caalials 5 Klae 8 58 (5,18 5 Leuads



A 2wl 090 (S 21 Jolgs (o yilig & U

A+ A Qudido g sujgol OGO

Jlaso g ylac cuea S5 glaubjgol ‘.s.éliwal.o)T J.ob.f-—;

1o lad adalig plil 595 0190 50 g cily 1o 1) p3Y (S8 Ca Mo (s (B Lo3T Jolgs

SS3 am cacd 5o €€ plagtalesl ol atast AT l3agad 3 saliiad -
. R

3og-0 A2 ST Elhagad (50,505l Jeal § Glulas] Calual ) 5.8 gMal Y
sl

Oodigo s 43 s 08 5l mllics 5 S A poses SIS Y

AEula3l Llin s SIS 50 0l G g8 58 payuu (21 5 pauads ¢

LAL;_.!LQ:;T o=l b9y = é'—a 45 ASTM o baaba Ll D e yaud 9 ‘_gl.‘hﬂ ~&

td-l-tl!l—.'l Gﬂ



A+ A cwdido gé;jgonu{.wg.g . P q
sJlexo g yhee poa s slaujgol {F-3 quoﬂ

3550 plhas ol Gal s o€t 2 3Y (GRS Sl 5 u L3805 | slte &
S P v, SNk PR I . T PN | pladt b Gal oty mleas 55 olakad L salited
(Do plliae las (g s 1y sunt wub a0005T cla b 158 alad wabs suiiSual o
Sha il s Lo st b Gaks o euiSplus Y g8 5 o3 ol s ae ol ga da i 53
wbob s oY et g Gluladl aladh b sl 50 G A 3K el 40gS b g pe 3
W28 @ gee LA ol IS




2wl 090 (S 21 Jolgs (o yilig & U

A+A &ng@JgDTWgQ _
sJlexo g yhee poa s slaujgol {F-3 ‘ ,wa L0)|

09 9 St (g mael &0 (IS g wlatae bt 3 Gug b o s YL polas
siile 308 pedaie  la 3853 (o8 pala (slae guid (558184 B ey 55 8l 08 slakeias
g i g 0351 IE U (€ g (sLanE ulsh caualie (lncSs s s petltls clatae
o Ol ats Siae o3 suS >S5 staslati ol Gitiles o 3Y &b e plasl
sl (559548 (53301855 Slalas ais 3 Glakl (gl (Olaiale
o sed s slos o caranl 31 50 S¥Ladl 3 suliiant 550 098 e cdS J RS
oL, 5o al 0 08 ol BIGAN iy (L ALE 5ud p5 3wl @S slac e oud
ASTM C109 o lastivud Gallas Lagd a5 00 5o a0 (&S JRS (slagtala)] 5 ol aland

S8 O gen



A 2wl 090 (S 21 Jolgs (o yilig & U

A+ A cwdido g aisjgol owswgo

Slaso glies s slaubjgol 6.@5 J).uf u‘).bb -V

il oo 5lme gl (610159 (53l (U8 J 58 iy B o b hgloT ol e J 5 ool yb

W8 suge G 15 5a) il p (SIS cuadlo b wl AS TS Jolge

(shdel 3oBs obagl sutias L oS Al glaadids Lol Ko 5 daltlas .
iy o AL b

B 58 s o8ska (50 g8 9 SUse JLTW punia cuad o gl oladd J S Y
Sl miaa dal 5 5 Sladdio dagt ) g

i g ol Save IS G cgud 5 Al Gl sadialal Jpeaase popdl Y
o

13 paacal SASH sl 4o Qg jeo 45 GEIIS 4 Slae (shagg lut g, SRS 8

(3895 Jgaane B yady pae b (8 0y



A+ A cwdido g aisjgol owswgo
a0 g lpec a5 gldujgol

20wl 8 590 (I 21 Jolgs ¢ owyibg oyl
tewad ol G — A
Sl (mhoal olales 40K 558 g LS cuadlis 51 wls cuad 5 3L
L oo cmad cules 5 5 oIS 4 GHA LIS 3T aalis s 9 Jea WA IS 0 dald pladsla
PGBl 5150808 52 wilse GBS LS 5 s asSIS
gJ—&IMbJJHJJLwJL—Lu\,JLMiMLLAWGLAQlﬂs 15t olsabl
.mmlJaJl:ul‘,u\,.ddﬂSSMLL‘ﬂx_p&ﬁua
ereolio BB (555 52 9 00 Hlge (253 G b Ll (JB g Jos pKia 4y Y
b g (o Saolion la g B ol Gjlate sk gla i 6w ,€ L1
D di Jlacl La,T
L oud latle (o 4 olabd €038 cds ub Gla LIS ol Jae 50 ¥
55 L ol BIE L elods y oo
3 wodbe ol e S la o Glisdt (gl s i 5y i 8
Tt (559308 e YL



V & N

A+ /\&ng,ﬁ.ggolmmmg.o 4y S ot b eilw  Suo Ly
)les0 9 ylyee cuea s slaubjgol bt DL SIWW (e Ry

5o b 4y (20 Fewly gliwly jo 1y arlo jwg adgl olgo  Sluil @ali jl ool (50 &5° a9, b (w9,
WSl OMSUS Y gy plide jLSLw SO 50 &5 (98 5o (53l 8 G5B L oLl (59 0 g Aol
L3S Joe 1)U gk pomdog

N oo uul.wb.g &Lo.?.&l.w S yw (D g @Lﬁwa s ol

Olisle Sz udgi Olxils )15 0 S L)Y S8 byl ol ol
ol Slwdl g9 il pdaw sl ,l LI

Ol b (sl SbilsCols 5l3ls x5 (93 65,1 Ll



V & N

A+ A cwdiados g Ljgol Ougo
a0 g lpec a5 gldujgol

W Coo 0 0,15 ol

Rl gl o0 aSle g (2lib (p) gy AT Canl ol le Als Jold S (pl 89,5 ol
Ll (S g g0Y g8 s ylis e gl ol lulgs JSlos (Ol 4o

ouls 355 0,5 5oV g8 ablio b slo je0 9 iy (s1o b o
wi s sy s sy laci Luo

(ICF) ,5uwb @ale slacdl b b i slojlw 592 pimms
(BD) gurs dw Sew Al iy s o

(S B s

o
Al
i
AV
.V
Vi



V & N

A+ A cwdido g aiiijgol oumugo < ’a;_
a0 g lpec a5 gldujgol *

o laas gl Glsle gl ojlw s ol 52 ‘La.:u 9 &l o3lw gl olod ¢ Sl g oo b Glasle o
LN o0 o SO W 5 b SCls OYLATT L asle iy b Olalas

wlls (1
RV S

)' p&' wuw wuwsbuwu ‘sb." leb Q"’9)9‘b"‘9‘4 M‘)'cmﬂ‘_}.@ﬁu)‘u)gw )| RV
S lois b UL g 818 0 0 Calili ¢ ol Ll LT Culey U aS ol Lod g aly «yland ccitiian cygioms ¢ g

D9 (o0 pRly8 Sy (p] E 9o 90

L oydgue I

) Olalad cuai g Joo c wdgd (gl 095 90 Ol it Cud )b 4 s L O, (I ol O399 Sl Cudguxo
- G| sl sl



wlWds (1
A+ A i g aibjgol ouwungo .
N e i ~ S 9,45 diots I
3 eolasw! ¢ ylods e Cauo i b b jo (559] (38 9 0lgo « adgi o Wl’.‘su Cd piin g WY gxd W > gi b
plo g (A 9 Joo ¢ Smuo ¢ gylol ¢ gyl ¢ Pdemn b ylisle lize gl gl asle ey
Al (o0 jlme b loss L

Using precast concrete beams and
columns with precast concrete floor
slabs quickly provides an economical
structure. The addition of an
architectural precast concrete facade
provides the owner with the cost and
schedule advantages of a single,
source of responsibility for the
structure h}'

Precast ‘skeletal’ structure with integrated architectural columns and spandrel beams, Reading
Business Park. (Courtesy of Trent Concrete Ltd., UK\
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Office  buildings often utilize precast
concrete spandrels to provide both aesthetic
and load-bearing capability.

Fig. 1.2.7 The total-precast-con-
crete Paramount Building in San
Francisco, Calif. is 39 stories tall.
At the time of its construction, it

il
was the tallest precast, prestressed ‘,i‘l::.':.u
concrete framed building in a high- 2:::'.:::::: Lt
. - . " ". e’ -
seismic region. e
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Prestressed concrete provides free open
space for a multitude of applications.




' Libraries can be
concrete to achieve an open and quiet
environment.
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Figure 7.12 Spalling of cover concrete around a steel plate connector due to corrosion. The cover distance
was 12mm minimum. The age of the building was about 15 years when the photograph was taken.
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Manufacture of precast-reinforced concrete column. (The sleeves receive waiting rebars on site.)

Precast columns with openings for in situ stitching to beam and/or slab connections. (Courtesy
Five-storey-tall precast columns with corbels. (Courtesy of T&A, Recife, Brazil.) of HSP Consulting, Nottingham, UK)



sl ol 1! (5
b a>,i .C

A+ A cw>ido g ojgol swuwugo
6 Jleso g ylhes cass glaunjgol



A L/:deb.ilQD g&.ug.cﬂ OGO 6‘ °}u 6‘?‘ (5
shesooclies s dladiel — B g ouusd iy 9 T Jogo T (ygomed caliiseo ablio b- ciiw gla Jls .d

Precast Slab Components

IETEIREEEE -/@OOOW \U

SOLID FLAT SLAB HOLLOW CORE SLAB E TEE SINGLE TEE

Wiciths vary 2, 4. 8 wide 8, 10" wde 8. ;( wide

* Double Tee
i *
= ; - — _IiO_HO_VV_ _C_Q_r_e_ _S_l@_b «Stability during erection

5 . *Depth vs DT

Single Tee




A Sl oyl sl (5

A+ A cwicso g ciijgol oumugo
5o g lpec poa s slaulujgol AW cSL‘° Jlo .d

Flatslab e — hollow-core slab

-

oIy

I

-

.'lll“
T " Wt
- |
AL 11114

v B e —r——
AR RRMETIT TR

- Olnuluut i

-
- 2



&l oyl 1! (5
SHp 9SS ol b oyl Hless L .€

A+ A cdido gé.ug;ol mw_.mge
5o g lpec poa s slaulujgol

f—

Forming the stability of multistorey frames using discrete structural elements. (Courtesy of
Westkon, Melbourne, Australia.)
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E;l_cade to also perform structurally
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spandrels to provide both aesthaetic and load-
bearing capability.
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Column foundation connections: ICO(lzurlnn foundaéion colntnections:
Columns on base plates - Lolumns on base plates

BNy

Columns in pockets
Columns on grouted sleeves
Columns on steel shoes

Precast column _____:"";;"\/_—-—-
Levelling shim SOt
- .'0 - :°
Base plate\ S
§ o Nut and washer
o,
gﬂ. i%/In situ concrete
S TR \/ or mortar
s R d.::-ﬁ"'
b .
i ; J _—— Tapered sleeve
—
Py Holding down bolt
y
A ‘oo ‘o
o \Hold\lng down plate
] typically 100 x 100 x 6 mm
/ 2 )

) Figure 10.4 Column-to-foundation connection using extended steel base plate.
In situ concrete

foundation
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_ Column foundation connections:
1. Columns on base plates

figure 10.55 Column-to-foundation or column-column splices using flush base plates. Figure 10.54 Column steel base plate with starter bars.
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_ Column foundation connections:
1. Columns on base plates
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(a) Base plate larger
than column

/_
'E"A
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Shims

—t Y 2" minimum

grout space

5" maximum

Sax()

Alternate detail
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(b) Flush base plate

[ 2" minimum

5" maximum
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_ Column foundation connections:
1. Columns on base plates

gure 7.137 Column-to-foundation connection with flush base plate.

Figure 7.138 Steel base plate fully welded to cast-in plate in pile cap (courtesy of T&A Prefabricados,
Recife, Brazil).
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2. Columns in pockets . ) ) ) . o ) )
(0uisS Zhhgw P )@l Py JyS 4 azgi b SGlolS 4l 5 50 009l Gos
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! Sy
Mg, J\rga'
_..-'-';‘N_'—FF'- t‘fm
e _— Precast column Column ?ar in
W tension face :
R, |
S £ \“3 1
Rhe Vo
| M ’ I = | In situ concrete or P S| 1
Submerged part of grout (sometil:nes £ Ed I
column surface using expanding ——— 1
roughened \ / agent) —_— : r
A H : i
[ -‘.;:.": . y \ !
3 tpa : :
4 3 -~ 1 \
c [P v -
E Insitn infill i %, Profilesee
: i \~ Fig, 1058
A i \
; Base of column
: : / \ 1:1 to 2:1 slope
_"g e ¥ emief s fapered Minimum recommended 7z i X i 2
—5 e b to aid grout run ,/ : \\ /
==z |® . X -— pocket clearances / \
s E Levelling o - s ; \
2o . -0 o o+l 50 mm at bottom 75 mm ; B
£ shims L atto : :
X e ‘- ._’ v p
R H )‘
In situ concrete g

foundation

Column-to-foundation pocket detail. Figure 10.57 Pocket foundation model with keyed joint.
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Column foundation connections:
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124  Castellations in column sides for pocket foundations.

Column-to-foundation connection using a grouted pocket.

Figure 7.125 Precast concrete pocket foundation. Figure 10.58 Precast concrete pocket with shear keys on inner faces.



A+ A @wdido g ujgol OGO

&l oyl 1! (5

6les0 g lhes a5 Lol (g,5) WHlo OMUE W ygua (ygumnldigd 4 (ygiw Jlail @

_Column foundation connections:
3. Columns on grouted sleeves

Structural floor j"
level 1|

Figure 10.62 Column-to-foundation or column-column splice using grouted steel sleeves. " "

Vent holes for pressure
A grouting (if required)

Large diameter sleeves in

AT precast column

Levelling allowance 50 mm

Projecting starter bars cast
into in situ foundation

Column-to-foundation grouted sleeve detail.
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__Column foundation connections:
3. Columns on grouted sleeves

Figure 10.63 Splice sleeves positioned in the rebar cage (top view of same in Figure 10.61). Figure 10.6 Column-to-foundation connection using projecting bars from column into sleeves in the foun-
dation (see also Figures 6.13 and 6.14).
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- Column foundation connections:
4. Columns on steel shoes

3

Column links

/' Column shoe in precast column construction.
) 1

Anchorage lengths according
to structural design

-

3) Confinement links

@ Steel plate shroud

Main bars according to
structural design

Figure 10.64 Column shoe details (a) general arrangement for rectangular columns and (b) manufactu
information. (Courtesy of Peikko, Lahti, Finland.)

Figure 10.65 Demonstration of column shoe and steel splice plates at Sao Paulo Concrete Show 2014,
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Shell and ribs in  Hollow cored for

precast concrete site fixed steel
and in situ infill

oy
Shear key
i wall
Precast
shear wall
1"
1
10mm fixing __ %] )
L tolerance
Column

/ frst fix

Starter bars
{bond length}

In situ ground
beam

Tn situ footing

Figure 74 Precast hollow-care walls designed as vertical cantilevers (note these are not the same as slip-
formed hollow-core units used as vertical cantilever walls).
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Shear jointing by site welding together steel plates in precast wall and column components.

Horizontal shear reinforcement and vertical welded connections in precast concrete infill walls.
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Figure 7.62 Load bearing wall-to-wall connections. (a) Using reinforced in situ joints, and (b) using weld

joints. (@) Alternative detail
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Dimensional and
construction tolerance A

Steel insert
(RHS, solid)

Figure 6.18 Column bending moment due to eccentric beam end reactions.

/ Centre of |

Concrete ¢
{or nik

detailing in a shallow corbel.

Figure 9.5 Precast concrete column corbel.

&l oyl 1! (5
g 4 Jlail

Vent

Grout tubes in
column and beams

Dry pack mortar
and shims (neoprene)

Continuous

Projecting bars
beam

)

Figure 7.102 Beam-to-column head connections. (a) Simply supported column head details, and
{b) continuous beam-to-column connection.



&l oyl 1! (5

5o g lpec poa s slaulujgol

Figure 7.69 () Shiding plate connector steed plate is expressed from the beam after casting, and (b) is received into the stoel
box stots in the column,

(d)

Figure 7.43 (a) Discontinuous pinned jointed beam-to-column connection; (b) close-up view.
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Figure 7.3 Reinforced concrete inverted-tee beams designed with a scarf joint at approximately 750 mm

from the face of the column create a negative bending moment at the column that will reduce the depth of
the beam.
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/ at mid height

e
it - [ »
Figure 7.105 A double narrow-plate connector forming a beam-to-beam joint helps to maintam stability

Connections to H-frames made at points of contraflexure. during erection and welding
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type; (d) making a beam-to-beam connection on site (courtesy of Trent Concrete Ltd). (b) Primary besin—"12
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Continued) (c) Precast concrete stage of composite plank lattice floor. (d) Construction

stage of composite plank lattice floor. (Courtesy of Pfeifer Seil und Hebetechnik
Memmingen, Germany.)
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Figure 4.1 Composite beam and plank flooring comprising precast primary and secondary beams, precast
planks and structural topping.
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Figure 5.32 Composite inverted-tee beam showing mesh in the topping as well as tie steel into the slots in
hollow core floor units. (Courtesy of Ergon, Belgium.)
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Figure 7.48 Site-placed tie bars in both in-plane (parallel to beams) and out-of-plane directions generate
semi-rigid behaviour with full-strength resistance in a 10-storey skeletal frame.
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4.39 Interface shear links {or loops or dowels) in joints between hollow core floor units.
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Steel trimmer angles are used to support units around large voids in hollow core slabs.
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4.17 Velded plate connectors in top flanges between double-tee slabs.
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9.48 Positions of moment-resisting connections in precast skeletal structures.
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Precast concrete infill shear walls. Precast concrete ‘skeletal’ sway frame, Europark, Rome. Precast concrete strut diagonal bracing.
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Precast concrete ‘skeletal’ braced frame, The ‘Green Apple’ retail centre and car park, Helsinki. , CR— i ol B )
Precast concrete ‘skeletal’ known as ‘semi-rigid’ frame, Recife University, Brazil.
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Flgure 26 Typesiof bearings; Figure 9.9 Inadequate bearing lengths.
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Figure 10.17(a) ‘Scissors’ clamps used for lifting hollow-core floor units both on site and in the factory
some 16 hours after casting (courtesy of Spiroll Precast Services Ltd, UK).
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Figure 10,20 Adjustable lifting slings on Inclined unis such as stair flights.
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Steel angle bolted
to slender section

Fig. 8.2.3 Strongback for slender section.
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Prestressed concrete hollow core floor units are lifted from the steel casting bed after about Manufacture of (lightly) pr‘est:ressed concrete column.
16 h curing.
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Self-compacting concrete, flowing and compacting without segregation, used to

e - manufacture Long line slip form of prestressed hollow core floor slabs, at Bison Manufacturing, United Kingdom.
prestressed floor slabs.
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Figure 5.53  After turning over, steam curing of reinforced hollow-core slabs. Manufactured by Creagh

Figure 5.52 Second pass of the semi-dry concrete mix to manufacture reinforced hollow-core slabs. The top Conciats. N lretarid
, N. 5

of the mould is the bottom of the slab. Manufactured by Creagh Concrete, N. Ireland.
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Figure 5.56 Two part casting process for double-tee slabs — the web is poured and vibrated first, followed
by the flanges.

(a)

(courtesy of EFNARC).

Figure 5.55 Manufacture of double-tees. (a) Using concrete pouring arms and (b) using concreting train. 5.59  Half joint in the ends of double-tee units.

Figure 5.57 Surface finishes to the tops of double-tee slabs are tamped rough.
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Crane line load = W
T = sling load = W?F
Sling angle =8
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8 Beam
B
s e L L {a} Four points with two cranes I Conter of gravity ~ | Ralling
. Totalload = W . ° Block
RIS P r i \E | Equal Force equal
\ I / on all lines
= I —
Multipfication factor F for the total load | | | |
on skng with a sling angle of 8 , | | , i
8 90" 75° 60° 45° a0° ] Hmn 111E11YY | TTTIIETTIN
F 1.00 1.04 1.16 1.4 2.00 | | | All reactions
MNote: @ is usaally not less then 60°. Check equal
bi-directional sling angle. A 30° sling angle is R = = R
not recommended. (b) Eight points with two cranes
and two spreader beams b} Eight points with spreader beam

Fig. 8.3.4 Force in lift lines. Fig. 8.3.7 Hook lifting. Fig. 8.3.8 Use of spreader beams. Fig. 8.2.6 Arrangement for equalizing lifting loads.
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Figure 10.6 Column-to-foundation connection using projecting bars from column into sleeves in the foun-
dation (see also Figures 6.13 and 6.14).

Stabilising columns with compression props and guyed ropes. The theodolite is being used to
vertically align (plumb) the columns.

Stabilising columns with compression props. Securing the bottom of the prop to the ground beam.



A+ A cwdido g aisjgol owswgo
a0 g lpec a5 gldujgol

L TORF PO T

i
)‘J‘.JE*LJM !
_.ilﬁ.uu_).!_;_;i_)a
1
-t
= i l)

i i ol ke asah caalS S

i/ LW 50 023y 1908 L
{ stea Sasta 2L
e b 3 aand ga 30

A

29 St aanes S
S 523 aend

amalitiie GAS e

T
7]
aBale LBl (500 TS

O el e d3hfa 3r slge

~
u.‘v.
£

e yn

- N
-

F Y ead T hGas WS
I t o S Saaa s

! JRNCIUR PN
g

otge il ke
1-’.!‘,:;.....:.:-.0‘,.9,_;.3

X iln .

N . | Sevtedad JalS <liay g o8 eoldd— mek Lt
\"‘§1 _ TR Bl L3 s0a e

H k B Jlaadt mosS Jda i
Lo e 58 oh st

¥ ala s

4

PP AT

Ny

o A

N

JotS o g ol R

e, pu Gkl ps sl

565909 wudd 331 421 Wl Yo (Y
o @b S 05 by el Wy, Jlie S5
Ot reden 9900 (oo plid |y asbe Gy gl
o5 S a5 ol Slboj iy ol S
g (o0 Al p CBg0 (sla kg



&Sl g S (9 g 5L g0 9 i 3 1 21 Sl N (VY

A+ A udIDD g,ii,j_gfaTng
5o g lpec poa s slaulujgol

oo alo w g Joo il 59 ] A le gy axkad jo asio aladigs JSlus I solaw! b .»b L ygiw
Higll g Ll 3235 55b g

153 M8 o (ghadun (595 o2 o0l g 53 Ster wily ol © G g Jluall

b 6152) 0 e S w8 15 suliiud ) g SR su gLl el Cial coudd sud
AoV EY/0 555 50 Hsien 9 Sisab oo sau S o3l 5 & gien fpas dlols 43 (0 55 4ay
Jlat slaat glon JUSSI slas Sae (505 O SV s 3d o Hlgs 20 sl pdacs 31 3¥L
i L5 it 3l 53 ouliiond 55 Lao € 51 g 550 aalpa 5 Jio Lajlgs s 15 Lade
sliicil 3550 G (sly 53 883,180 (Slaesge K1 uBl GELS b o ool oS e
035 5 g e Cmliilas Laga alas ju 850 JolS 08 cdn b oy g S 58 L1

.t:uu_.::ljle:idﬁ;&n



&Sl g S (9 g 5L g0 9 i 3 1 21 Sl N (VY

A+ A uwdido g,ii;j_gfaTng
5Jleso g ylhes ca S5 slaubjgol

Jol aidl ;5 a5 Jloj UG Lo a5 ol o3 Cawl 300 —ao il (gl 5039 wiilo —cawlbiol Sl dasl ol 4o °
g A]S AT 095 CurBgo 50 O JolS pg09

595 by HUG! (sao Ko HUS' (g5 cuai sl o521 Blgins 35 — o (Sl ¥ yladg po SO Jghay Ly 5= oo
O S o0yl 8 ool 090 (g &S

Dbl (0 o L (ygiw cuaig (30,5 Jeel gl Sadgogl (g0 3 eolaiwl ¢

alold 51 .09 o0 Jaeld jloog 095 3l colasw! big go yj0d & (i juS o0 518 JlodS 00glll jo &5 S ygew ©
Dgos ool 065 Y 3l 4lgi oo Al 0L 5 00gdlig yaiw Lo

YO Gos b o ogs 5l U sl (JladS 00glllg (ygiw (o all> (28,5 HI,8 oo )0 3290 Heb 4 (ygiw (59
b sy oo Ve Pl wils 3, ol CA0 (i 51,5 ol (gl 0gd p —ail 55,5 plaS 20— 6 0 il
Loy Cel TP (195 (o0 1) Wb 095 09 (o0 oolisiwl (ol aloo y9il i 99 (599331 Slgog yio (o Vov Ll eodlus!
OFw (p GLAd (puw (S sy JBWh Lo Ve 4y PBlas o oy (oo diged (6)Lid Cawoglie a5 So)

Dt g0 31 o oylod 3l 09Il gk U s0gllisg



A+ A cwdido gé.ug;ol m.l.u:wge
5o g lpec poa s slaulujgol

4 e
. LR e

2l 5 S 31 esbiand b sV slad e 005 S pSeu V-1 S

&Sl i S g §L 909 wuad 3 I 21 Wl Mo (Y
@b)0|)@b96b&9&»qué&g%ﬁ}6bﬁ °
B o0 Hlis eg0

P OFw S Sl jokad b gl armis Gl dlewg 4 b S uw
0 SIS AT Lo Wjygay cadw I 0 Iyl b e b ygsw g

O B ge solsly Bl (ol LAES slaslee A2 IS



&Sl i (51 3 5L g0 g ud 3 1 21 Slla> Mo (Y
Ahewneoochinlcual e nnad Lag i il g8 wiiles LasS JB 5 Jas g oSl 5 aSla ol 53
Jdalas o¥laadl b oS o) gl (sl sad U il o1 Ciculin @djagald 5 o Saik bls
LS st
wSl suliinl 8 g0 Jluash Jolosa g pgd 44 il y wad 4 Lagss oS lsiwd W
Qﬁkﬁ-ﬂ)J:GS’-;&JL?:"L;%JJJJEJ?LE-QJJiJUSTMJLE&qS‘AMl(JﬂLHJt:.l-l-l-'llC)Sb.a
bl 4K (bly b deanlio 5o suly) glac ol (318 98 Jleadl 50 cinus b ola3h g e
il ey (U8 Jlmdl s b G dadssS 4 Jlea! wiile) il 1 LIS ol alai
55 adsmsS 18 auliind ) g0 =8 5o Hlge b o8 il <an dayo o3 b LAY o
g walsa plasbli asnss A8 Q8 G lase G L ey AL Jlast € S G L



&Sl i (S 3 5L g0 g uad 3 1 321 Slla> Mo (Y

A+ A ~dIDO q ~iaol ouuwan
* v % °

) oY cdlo o0 .08 H 18 o il )8 b b car aislv iy b & Caw] S iCardg (0 4y au0
d)fwu/}r/uajf)le.o bl ogoi spSols dluw v/ ] icavlio Jlai] flwg ;] oolicw/ b Can/

F________*___:l\ o E‘ Il \ ‘) R H.é......i@}r\,;
L TN ; . _ .
wt P . e (1T G e S S pt s
4 » Fo Fi3 :F.: JL?q_ithwJ‘-:ﬂf';SfﬁEJb'-éJﬁ'; ™ .l..—..l . ) b Al Yo NG
- - [t o
3y allie i3 Jladl 52 e -*‘-‘-'i“'I/f 45, g ddelle 2oy 3 b
] "-:.} S 1
(o) A - IT |
F

oH1a 48 (o dge b (i) 5 (895 Ao OG5, H08 5L 48 UK ()

& Sl o) igS W i Hlgo Mgy by L 255 61,0 Lol Cygo b a0 b i 5 Sl (558 ddw Sl Cordgo ST
55 ol Lo (o Jug ) U 4T g iy Sl I il i (6ol T 51 08 5l o 1 1) 1 M (e
907 S35 310 0 yl3299 (9w 0 ylaro g i Jlail o (lpms Bl o canlio jlgo jl ooli b yloi oo Iy JRieo y1]

D55 Cardgo j0 Wb iligdd 0 S Ldw Sl jo Jlic 0 Kloc b ey oS ddyi’ sldg i 5 Jloj U Cdgo slo o5 455
. iiley 5



Wby g S i 5L 90 g wudd 2 1 21 Ll Mo (VY

A+ A cdido gé.ug;ol m.l.u:wgg
5o g lpec poa s slaulujgol

Slabad 40 )5 Hleeo a5 51 05 OUSCE0 gl ploxil o Wjgeo 4 Hb JWSI a5 Fyg0 50 Iy coluwo b JSlusle (N S 0
g x4y b (O 090 4y Loy aiilyl' oo i slo Jily izmen D9 (o ol 4B Llu Sy

g jlgo dwgu S SO 50 (o8 sl Cudd Wladad j1 o Oy Cams b (oo i b o

oy Ao GUGT Al lga 4 ygloee dxkad 51 ad Sy 5l oolisiul by ol b ~HOIIOW cOre Slab- s 5 aws b G clald

Tlogw 30 ©gy8 9,08 31 L 0g0d dgummn dxdad ad 31 o o Voo 51 oS (ol abold jo Cannl o1y Jbgr ad L s> i
Dy S el by

- I - -

e

=P
Ponr® S >
-

Al eslinad b Dls g gl o 4 s ol 03 Sl V0t IS



&Sl i 51 i §L3 g0 g e 2 S s 1 Sl Mo (Y

A+ A udIDD g,ii,j_gfaT Ousgo
5o g lpec poa s slaulujgol

30 (B ST axhad g9 oot Job .5 S H148 e e U o Lo 100 A0 Slul b ol L eldy STLAIL g9y Wb Olalad e
[ asid silate ik s Pl | yoS ayl Sl Job

, ’ SNAN SRk Cacd

e s
.
.
. % -
N '

KA PP BT RWr - FEDN [V HP PPV ) B 2 JS-:-

Slp algS 9o 0 o0 132l Wil cul gilwls iy i (490 A5 (gl axbad o (i Olalad Lyllg Blybl jo b WYLl e

oSl B gy 3l eslawl b cgygiw 10 ouls (5,105l (peuiid §y9 4 ASle e i )0 oul Al §59 b (s JLail

Cowl (Koo Sy Pod Ol s 1) Dgis ol (6, Khga Wldoe (o 10 (60L ) slod a5 dgl A gi .0gh (0 plaxil 0g xSlg
D (o0 39 S 0 (P (1995 & el



A+ A cw>inso g aibjpol owwwgo
5Jleso g ylhes ca S5 laubjgol

Sol998 b Bk soladad Jiig Joo 3 H1 2! Lt Mo (Y
awls zumo (ol zhus (b Al iy dxbad 40,5 by

Fig. 8.5.1 Transporing single-story panels.
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Fig. 8.5.2 Transporting long paneis.
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