APPENDIX D

DESIGN LOADS









APPENDIX E

DESIGN PRINCIPLE DRAWINGS



= | 40-5d-6989 SININ3SVE
NOOHENVO
‘A “oN ¢ flead1)
pexoen) | 3V umeaq 00 teouptuy
€102 Y3BN3030  eyeq LV LV NMOHS SV eeog

STVLIA TViINLoNdLS
AININISVE - ININNIJYFONN 0SISOd0Yd

THL EMN 'NOGNOT ‘GN3 HIYON V9 N
1V ININISVE (3S0d08d

A0°00ZIMIOHNOHHY [Fowrg

019608 S¥210 ‘1BL

0 TS ® D
SHALVIDOSSV ZLIMYOH-H-d
H-H-2
‘et ‘uonduoseq | Asy

"1J3roYd SIHL 01 INVAIT3Y

JY3HM 3]1L3Vdd 40 SIA0 ANV SAYVANVLS
HSILIYE LNJYIN3 JHL HLIM 3INVAH0IIV

NI 39 TTVHS SHYOM 3HL 40 113dS3y

NI 43SN SIVI¥ILVI 8 JIHSNVWIYOM 11V

‘'ONIJ00dd HILVM LNIWISVE B S.WdA
'Jdd 9ONIGNTINI STIV.L3d INIJ00¥d dWvd 11V
404 NOILVJI41)3dS S1I3LIH3YY Ol Y343y

‘03349 ONI34 NOILVIIIAOW ANV 0L

H0l4d Y3ANION3 JHL 0L ONILIYM NI 0314043
39 GINCGHS ANV 1INS 01 d3SIA3Y 39

0L Q33N AV DNINNIJY3ANN 43S0d0¥d JHL
40 STIVL13Q ANV NDIS3d 3HL - LSIX3 AV
HJIHM DNINNIJY3IANN JIYOLSIH 379ISSOd ANV
ANV SNOILVYANNGA HNILSIX3 3HL 3S0dX3

01 SHYOM NIVIW JH1 40 LNIWIINIWWOI

JHL 01 d0Idd 9NnA 39 0L 34V Slid TVIdL

(WW009 Syve

40 HLBNIT) SIYLNII 0SL LV SUVE ZIH H1IM
d3H13901 d3773M00 39 01 ¥V SNOILI3S
3SVE ANV SW3LS T7VM BNINNIJY3ANN 1TV

"AVMHYIH ANV

H1Vd1004d JI18nd JHL ANV IN3IIVIrav aNv
JA0EY SIUNLINYLS'ANIHIE TI0S AINIVLIY
JH1 L40d4dNS 01 SNOILI3S NIdY3ANN

JH1 40 YNIdd0dd VY31V 1TV I0IA0Hd 0L
SI Y0LIVHLINOI 3HL (QIA0TdWI 38 01 UV
S3J113VYd BNINYOM 34VS ANV SIUNSVIW
378V 1INS - SNOQYYZVH IWCI39 ANV 3S001
‘379V4d 38 AVIW SNOILVANNOS ONILSIX3 IHL
1VHL 310N 01 ¥0L13VHLNGJ) ) SNOILVANNOS
ANV STIVM HNILSIX3 77V 40 ONITA33N

ANV 3NIdd0dd 3HL DNIGNTINI SHIOM
AUVHO0dW3IL AYVSS3IIAN 11V 3AIA0Yd

ANV AdI334S’NDIS3A 01 SI Y0LIVYLNOD IHL

'SHYOM ANV 40 LNIWIINIWWGI JHL 0L
H0ldd S31143d0dd LNIIVIAV ANV ALd3d0dd
3H1 01 N3XVLY3IANN 39 OL SI AJAUNS
JIHdVY90L0Hd ANV TVYNGILIONOD 1Ind V

'STiviaa

ANV NBIS3d SL1SITVI33dS 01 17V 'SdWNd ANV
IBVNIVIA DNIGNTINI STV 130 S1SITVIIAdS
ANV S1J3LIH3YV HL1IM 3INVQY0I3V NI 39

01 gv1S ANV STIVM 01 NIVHA ALIAV] JHL

"AYVSS3IIIN SV ALd3d0Yd ONINIOrav
JH1 01 43dIN03Y SIJIAYIS DNILSIX3
ANV NIVLINIVIW LSNW 401JVYLINO] 3HL

"JINIWWOI NVI HJOM 340439

Q3NIV.180 39 LSNW LNIWIFYTV YIFHL "3LIS
NG ONILYVLS SHYOM IHL 0L dOldd SYNOH
8% 1SV37 LV DNILIIM NI 401IVYLINO] IHL
A9 Q3WHOINI 38 01 YV ¥I3INIONI FHL ANV
40L1J3dSNI ONIGTING S.ALIIOHLNY TVI0T JHL

"LN0 G31¥AV3

DNI39 340439 BNILIYM NI 40LIVHLINOD

3HL A9 Y33INIONI 3HL 01 Q3IHILON 38 1SN
NMGHS STIV.13d JHL WOY¥d NOILVIA3A ANV

Q3ANNO4 AT31VNTV3AV 39 TIVHS DNIYOHS
HINS 'SFUNLINYLS JHL 40 ALINIEVLS

JH1 JYNSN3 0L SHIOM 3HL BNIEINA
Q377VLSNI 39 TTVHS DNIMOHS 31vNno3av

'SMYOM 3HL 40 NOILNJIX3 LNOHONOYHL SIHL
Q¥vNH3I4VS GL SNOILNVIIYd AYVSSIIAN
1TV INVL LSNW ANV SHYOMHLYV3

0NV SNOILVAVIX3 HLIM d3H13D0L
AlY43d0dd DNINIOrav anv SNIaTing

ONILSIX3 JHL 40 ALIIFVLS 3HL ONINIVLINIVI
404 319ISNCAS3Y SI YOLIVHLNOI JHL

"'SMYOM 11V 40 NOILN3IX3 ¥0d SINIWILVLS
QACHL3W 1INd SAILYVd AYVSSIIAN

01 3QIAN0Yd 0L SI ANV SHIOM SIH 404
d3A0J JINVINSNI AYVSSIIIN 1TV JAIN0Yd
TIVHS HOLIVILNGI NIV 3HL "SMIOM HINS
DNIMV LYIANN Y0d SIINVINSNI 3LvN03AY
H1IM Y33INIDN3I 3iH1TVYND A9V LINS

V A9 1N0 Q314¥V] 39 TTVHS HIIHM NDIS3a
INIGNTINI SHYOM AYVHOdWIL AYVSSIIIN
17V DNILNJ3X3 Y04 318ISNOLSIY

38 TTVHS YOLIVYLINGI NIVW JHL

'S140d3Y NOILYDILSIANI ANNOYD IHL HLIM
NGILINNCNO3J NI V34 39 01 SI BNIMYYQ SIHL

DNIMVYHA SIHL 37V3S 10N 0d

ISIMY3H10 310N
SSIINN SFYLIWITIIW NI SNOISNIWIQ 1TV

"LN0 ONILLIS ANV

ST3A37 40 NOILVIIJIY3A ¥0d 01 03d¥343Y
39 1SNKW HJIHM SONIMYYA LSITVII3dS

ANV SL1J3LIH34V INVAIT3Y TV HLIM
NOILINNCNO3J NI @V3d 38 LSNW SNIMVYQ SIHL

‘L

9

‘sl

1l

€l

U

W

0l

~'SJ10ON TVHINIY

"ALINGVLS SIH1 @4vNOH34vs

01 SNOILNVI3dd AYVSSIIAN 11V

IMVL LSNW ANV SHHOM 3JHL 40 NOILNIIX3
ONIFING S31LY3d0Ud ININIOrav ANV
JUNLINYLS DNILSIXI FHL 40 ALINGVLS
JHL ¥0d I19ISNOdSIY S| YOLIVYLNO] IHL

‘WNKWINIK V QL SY3YV DNIONNOYINS
01 39VWVQA 3Ind3d 01 AT1INd3dVI
1N0 Q31¥¥V3] 39 0L MYOMMNIINE
YNILSIX3 40 AVMV DNILLNID ANV

() SSV13 3d0 M0T38 Ld33X3 YV LHOW

(1) SSVII NI AIV 38 TTVHS AUNGSVKW 11V
ISIMY3IHLO G3LON SSIINMA 1TV

‘CWW/N '€ 40 HLDNIYLS ONIHSNYI
WNWINIW V JAVH 01 ¥40MM)3019 "Zwu/N
GE 40 HLONIYLS BNIHSNYI WNKWINIW

V HLIM X40MMI1d9 ONIYIINIONT 4I10S .V,
SSV1J NI G31INYLSNO3J 38 01 MYOMMIIHE

'SONIGTINg

VZ SSV1J 404 25 NOILI3S 3SdV110)
31VNOILYOdOUdSIO €V L¥Vd HLIM
AdW03 01 SH0C1d 11V 01 SIYLNII WSzl
1V G30IA0Yd 39 01 SAVYLS SWO SX0€

JAILVAYISIYd HIGWIL dIA0UddY

NV HLIM 31V3¥l 113 d31v3Idl
SAN3 TV ANV 8925 SE 01 ¥¢] 3V
39 01 Y3GWIL TVUNLINYLS MIN 1TV

"a3141334s 4l

NYCMMIIYE BNIY3INIBNG .V, SSY13 AIN0S
40 3ZIS 31VB3YDY Wl XYW V H1IM
3134¥3IN0J 3aVyB 0] 38 01 SINOLSAVd

Svi3ad
S1J31IHIYY H1IM JINVQY0IIV NI 38
01 MYOMT33LS 11V OL NOIL3310Yd 344

‘03A0YddV

VWIS ¥0 'SL1709 (8'8) 0ZW 'ON %

(Mdd4 wwg) S31V1d AN3 307IM wwz| 39
TIVHS SNOILJ3INNO] WV3IgG 01 WV3g 11V

“d3WIdd 03A0YddY
Q311ddV SHYOM "L4d NOYIIW SL
WNWINIW H1IM Q3WINd ANV VS 2 HSIAIMS

01 GINV3TI 39 01 SI YYOMTIILS TV

"dIHSNVWXYOM

ANV TIV.130 ‘NDIS3A 404 0565 S8 ANV
ALITVND 04 09€% S HLIM 3INVAY03IV
NI €% 30VYD 133LS AW 38 0L XYOMT3ILS

U

11

0l

—'S310N J4N1INYLSYIdNS

'SHYCM

JH1 40 NOILNJIIX3 JHL BNIINA SNCILVAVIX3
40 ONIY3ILVM-30 AYVSSIIIN 11V ¥04
379ISNOdS3Y 38 TTVHS Y01IVYLINOI JHL

"'SHYOM 40 LNIWIINIWWGI
01 dOldd YI3INISNI HLIM 31IS NO 43348V
39 01 SHYOM DNINNIdY¥IANN 40 JININDIS

'STIVM Y¥3IA0 ONIMIVA-AYA
340438 WNWINIW SYNOH 8% MOV

"31343N0J 40 3IVIANS
ONILSIX3 3788YIS ANV NV31) 'SISVeg LSY)
ATSNOIATYd IN3IVIQY DNILVAVIXT 314V

"SNIdY¥3aNN

1N33Vrav NO G3INIWWGO3 38V SNCILVAVYIX3
340439 SYNOH %Z 1437 39 TTVHS DNINIVd
AdQ 'SSINMIIHL wws/ DNIGIIIXI LON
SYIAVT TVLINOZIYOH NI AIWWVY T173IM ANV
XIW €L V 38 TTVHS XIVd Add 3HL ‘ONINIVd
Ad0 340439 SI¥93d 3 ANW 11V 40 dINVIT)
ANV QIWWIYL 39 TTVHS NOILVANNOS

d0 TTVM DNILSIX3 3HL 40 3AISYIANN 3HL

‘WwsL S3IV4 HLYY3
‘wwoy 39 01 SIIVHANS AIANINE
‘wwge 310N SSIINM YIAQJ 3LIUINGI

"XIW 3L3¥INOD 02 BNISN LNO d3I¥AV3 39 01
STIVM BNINIVL3Y ANIH3E ONITTIINIVE ANV

SHLINIT WNKWIXVI
wwp0Zl NI LNO G31¥¥V3 39 01 DNINNIdYIANN

1002 '} 45361 [e12ads *JuswiuoJIAuB eIWBY)

anssaubbe ayy buissassy - | 4484 ANNGYD JAISSIUDOY
NI 3L34ING3 ) I3NVAIND 344 401 15301 T¥13dS

HLIM INVAYCIIY NI -3V 33V 2-S0 SSY13 39 0L
SI'S3IV44NS HLYY3 4O GIANITE LSNIVDY JLIHINGD TV

‘0L18SE HLIM IINVAY0IIV

NI €] 3AVYD 39 01 8V1S 'SNOILYIIHII3dS
ANV SNOILINYLSNI SYIUNLIVINNVI

HLIM JINVQY¥0IIV NI d3dav

39 01 LN39V DNINIQYVH dIdVY 0IA0YddV
NV "0L18 SE HLIM 3INVAY0IIV NI S€3 3AVHD
39 01 (STTVM 8 S3ISV4E) DNINNIJIIANN
‘3134INCI

‘d34IN03y di 4aNIv14o

SNOILINYLSNI HS3Yd dIWYCINI 38 1SN
Y33INION3 JHL 3YINV3IY ONIFF NOILVAVIX3
TVYNOLLIQAV JAISNILXI ANV 40 LN3IA3

JHL NI "XIW 3134INGJ 02] ONISN A3714MIvVE
GONV LN0 9Na 39 01 313 S10dS 140S 0L 3nd
NOILVAVIX3 TVYNOILIQQVY ANV 'SNOILYONNOS
40 ONILSV] 40 DNIANITE ANV DNIAV
340438 ¥OLI34SNI HNIGTING ALIYOHLAY
V107 3HL A9 0IACHddY 39 0L VLVYHLS
DNIYV3E 3HL 'ZW/N3SZL 40 IUNSSIYd
DNIdV3g ANNOYS 34VS V HNIWNSSY
Q3NDIS3A N339 IAVH SNOILVYANNOS

INIONITEG 3134INC)
02 wws NO @3JV11d 39 01 ANNGYH
JHL NO LSV 3134INO3J 43340dNIFd 1TV

v

~'SJ10ON DNINNIJY3IANN

"‘4V1S 3134INOI 40074 ANNOYD ¥IMO1

YNILSIX3 QIWNSSV 01 S140ddNS TILNITNVAS SILON3d

d3ACHddV dVTIWIS YO ¥HOMIWHOA

LININVIWY3d 9140710H NO gV11S 3d 00¢ NVdS SILON3d

[0G:T ofeog]
d3A0 400d / 0014 dNNOHD ddMOT DONIMOHS
NV1d 400714 LNJNISVvd

43N0

LHOIT

OS IN/NY ST 40 FHUNSSAYd ONIYV3E
aANNOYDI4VS F1GVMOTIV STNNSSY NOIS3IA
AYVNINITIAd STIVL3A 11V

AILVYIIANI AT3dNd 4V ONIMVYHA SIHL NO NMOHS
S1IVL3Ad ANV SH3IH1O Ad 39 OL1 SI ONIdO0dd
dAVA ANV 9NIJO00ddd3ILVM TV

dOLOVH1INOD
ANV d33NION3 NIIM1L3IFG ONILIIM NI 3349V
39 OL SI ONINNIdYIANN 40 IONINOIS

JA13TdNOD N3I39 IAVH SHHOM 3HILNT IHL TLNN
SNOILDO3S ONINNIdH3IANN ANV TIVM 11V OL 1d0ddNS
Ivd3LVY1 ANV (3SO0T ANV F1OVHL 39 AVIN HOIHM)
SNOILYANNO4 ANV STIVM ONILSIX3
JHL 140ddNS OL 9NIddOdd ANV ONIT1d33N TV
3dNTONI O1 SI SIHL ONIHOHS
ANVONIddOYd ‘SHHOM AHVIHOdNIL AHVYSSIOAN
TV 3AINOHd ® NOIS3d OL SI HOLOVHLINOD FHL

L ENY]

LHOIT

LN

SV13d S1SITVIIdS 8 S1J31IHIYY HLIM
JINVA™0IIV NI TIATT ANNCYHD 01 ID4VHISIA 404
dWNd V 0L G3LI3NNOJ DNITTIMA FHL NIHLIM OSTV
8 11IM LHDIT NI d3dIA0dd 39 01 ATIND 3IBVNIVYHA

‘310N

IU 3SNOH H1YVOOH 01 DNINNIdY3IANN ONILSIXT

[0G:T aeos]

SNOILVANNO4 ® ONINNId43ANN ONIMOHS
NV1d 400714 LNdNISVd

TIVM “J'd 'NIW 00

TIVM 24 'NIW 00€

> o wno3 vno3
TIVM "J°d 'NIW 00€
_ m ’ .: 0 0 0 m m.m m m m :w : ' ' m
-] X . I EE N ¢ X |
s ) 2 N ¥ |
a g N NN b |
1 il .
ol X ”
: ) o
' ” : A
o gy 1
: L 008t
- | |
q_ [l |
& - - ”
i ' G ' ' 3 ' ' f
v 0 < _
] ) ) ) . ) ) ) T
il : . - . |
,U ) N ) ' _| ' mMHHHHwH,
| . L . _]. |
M - 3SVEJY dI30 ISVE I dIN gy 35vE ‘T4 9330 |
| 0SE X DS000L  0SE X DSO00L T .
o , . |
” 0 . ” r 0 0 0 . ”
| [ [ ] |
| | = |
” ] . m T . 0 0 ] ”
S TS T T B O T R R L,
ﬁ ﬁ ﬁ m_ TIVM “J°d 'NIW 00€ ﬁ ﬁ ﬁ
" ooz T vaod " ooz © vaod ]




- | 20-Sd-6989 SININGSYE
HOOSENVEI
‘A “oN ¢ flead1)
pexoen) | 3V umeaq 00 teouptuy
€102 Y3BN3030  eyeq LV LV NMOHS SV eeog
SNOLLI3S

ININFSVE - ININNIJYFANN (SISOd0dd

THL €MN ‘NOGNOT ‘GN3 HIYON V9 ‘ON

1V ININ3SVE d3SOd0Yd

A0°00ZIMIOHNOHHY [Fowrg

W
SHLVIDOSSV ZLIMYOH -

H-H-2l

019608 S¥210 ‘1BL

TS ® D
H-¥

‘eyeq

-uonduroseq ARy

'10-Sd-6989 ONIMYYQ 335 'SILON
TVYHINID 8 DNINNIdYIANN ¥04

(43A03 S€) dOL HS3W
€6EV 03JHC4NIFY VIS —

[0Z:T aeos]

(Irem Aued) D - 2 NOILD3S

WOLLOG HSIW E6€Y
HWWO0E LV

Y

00S
(43A0] Wuwps)

S71IM0A-9LH ;

00€

WOL109 8 dOL J4WWO0E LV

SYv4d 13M00 9LH DNOT WwosL

7

wllll.rllll.rllll.rllll.r

vl

J134INO] 0€] wwooL

a34IN03Y 38 1M
NDIS30-34 NIHL 431V3I0 dI

(43A0) wuse) |
d0L HSIW €6€V

STV130 S1J3LIHIYY 01 1TV |

NIVHQ ALIAVI ANV S3HSINI4 40014

SIV13d S1331IH38Y

0L TV 17VM BNINIT ANV ———

NOILVINSNI NIVYa ALIAV]

W

4SNOH
HLA4VOOH

AIVE QIWWIYL 139403

> o NOILVANNOS BNILSIX3
a > I
£ g2 -
s m X AYVSS3I3N SV HIDN3IT
m W * NINMOQ LNJ ST3LININ uun_l_ |
g | <
% — » ..@ - » R v : E d

gv1S DNIYY3IF ANNOYD |

ONILSIX3 AIWNSSY

(34IN0D3d SV ST3INITIId |
8 SWV39 ¥IAC HNIMIVC 1NOYD

[0Z:T areos]

(Irem Arepunog) g - g9 NOILD3S

3IV1d NI SI gV1S 3SVE 1LNN

30¥7d NI NIVW3Y 0L Sd0¥d ‘(S1S) W/NHSL LSISY o
0L ‘ONIGINS LSISTY 0L 3SY8 LV d0dd AYYHOdWIL
‘N NIW 0021
? (43A0) wWwoS) WoL108
) — NIW 009
Ju00E LV _ NI HSIW E6€Y SYIAYT Z
S1IMO0-9IH e e :
@ v A tEzoooEooocEcoooIo oo R e D o e s s So
3 . 3 ,\\\- 3/306L 1V ) Hwwool LV W
S Syve .1, 9iH Syvd .1, 0ZH =
° ﬁlhllllhlllflllo IIIII o_ b= b Qe ot e b ol D S iy S et S e s Jpg spee e g g = XS
4 [ | swvizasisnviads
i 2 : A | 0L dOLS ¥3LVM
» oy S > g - S .Ms 1 |-}
= ' )
x| (43A03 SE) dOL HSIW 1 H mmu“ow M_”
=12 €6V G0H0:N3H 8V s (43A03 wusE) oL | 1 | 3 S
3% LIUINOY 0EIBE0L s 3 egev suaavT 2 | S
— [N} 1
2° STIV130 SLIILIHIYY OL 1TV | i
NIVYQ ALIAVI ANV S3HSINI4 40014 I
TR (J3n0) wwgy)
3 (43R03 WUSE] i HSIW €6EV SUIAVTZ
2 HSIW €66V SHIAVT T o
3 i 1IVM DNILSIX3 40
=3 33V4 HILVW OL TTVM
=z T 34 40 3DV4 SHL
2% ho
2|z 30V1d NI SI 8V1S 4004 LN 3IV1d NI NIVW3Y 0L Sd0dd .
2= / (S75) W/NYSL LSISTY 0L B 3SVE IA08Y W0'Z NIW GINOILISOd y @y TIVA 34 NIW 00¢
2 \ "DNIGITS 8 DNINGNLYIAO LSIST 0L dOtd AUVIOdWAL
a N oo
(43A03 wWwsZ) dol U005 - oo
009 XYW LV SHOHINY I
HSIW €6EY 3D¥04NIZY 30 133LS ——— % 1V'S oo SWY38 133LS 40 ONIYY 39
gI400H 0S4 NO 8Y1S 2 YIHL 002 NIS3d 0L "8V1S 8I4010H woo 404 MOTTV OL TIVM
140ddNsS 01 ¥SY 9*0L*0L "o 39 40 LNO 13371513304
SITONY 473HS VSY ‘
DIXSLYSL HLIM 6800 952 | " 3134INO) 40 TIIdSHIAD
3 QIOAY 0L A¥YSSIIIN
8 R A SV ¥3ILLNHS Ve
KuW00E LV Suve
A N OLH HLIM S3X08 ¥3LYUVLS
SV.13d S1SITVII3dS ANV S1I3ILIHIYV o //\/ oo dI41S MMM NOINV 3dIA0Yd
B 0L SIHSINI4 & DNINNY.L J004dILYM \//\\//\\ T
=3 N [} "
g OEN |
3 VAL =
2 PAVNONANN - | e 03AOW3Y ONILOOH
X 3)¥7d NI S| 815 4004 TILNN 30¥1d NI NIVW3Y 01 Sdodd \\/\R moom ) DNILSIX3 GIWNSSY
/ /  (575)w/NvisL 1SIS3d 0L % 35v@ JA0GY W0y NIW GINOILISOd S\ //\
\\ ONIQITS % ONINGNLEIA0 SIS 0L d0¥d KEVAOAHIL ~~ JIRE R [ o o
GINPIINIE AN SN

N INL AN AN AN N N N N N

T3A37 ANNOYH HXT AIWNSSY

ONIMIVd AYQ wwgy

T3A37 ANNOYD HX3 AIWNSSV

[(wwsZZ IWNSSVI]

11eM 3214q Buljsix3

[02:T 9eas]

(Irem Aued) v - v NOILD3S

1J31IHJHV A8 G3WHIINO] 39 01

0S¢

NIW 006

008L
(43A0) wwos) WoLLlog
NI HSIW E6EV SHIAVT 2 NIW 006
NIW 009
Rwwo0E LV
S1IMOQ-9IH — e .
mlvv \ SRSSSESESEES08E8ESe ARG IKE =S5 1RSSR S HRESE IS S0 WMEEOON ._v<
S .. Y
- Ry 3/300¢ 1V Syva .1, 9lH * syve .1, 0ZH
“ wrllllrllllr =S =SS e s B S0 88E S SXB3388 IS8 S)SSES8S8E=E 8588 E (8
. — e T e 1 ]
Y NOETETSE | SvL3d
AN o SLSIVIDdS |
T : BORRE e cnaan | 0l dOLS ¥3LvM |8
" ' h X 53 ST o *qu m =
1 I =z
= (43A0)_| I
a3 wwsE) doL HSIW E6EV SHYIAVTZ ! n
= [N J
m © STIV130 SLIILHIYY | ! i
(4IAOJ SE) dOL HSIW 0L 17V NIVYQ ALIAYD ANV S3HSINI4 40014 , “
€6€V 0IIY0ANIFY V1S —— | h REIRERD]
J1IYINOD 0€) wwooz | i JHL HIAIHIIHM TIVM
3DV JAISNI HSIW €6€V .f o v ALHYd DNILSIX3 40
STvL130 S1J3LIHIYY " " SSNAIHL HILVW 01
L v ¥0 30IM wwoo€ 39 0L
0L 77V TI¥M DNINIT ONV " 1 SSINSIIHL TIYM Y
NOILYINSNI NIVHd ALIAV3 , “
IV NI VTS Lo (43A07 wug)
/7 TILNN 32V 1d NI NIVW3Y 0L SdOdd (STS) | I HSIW €6€V SHIAVT Z
w w/NY40S 1SIS3Y 0L 8 3SVE IA08Y WS ! f
8 ! i [313YINOI 40 1TIdSHIAO
S / / NIW G3INOILISOd "ONICITS *8 DNINYNLYIAO : H o_% ><uo 1 >~_<mmm§z
> 15IS34 0L dOY¥d AYYHOdWIL P00
E ‘aN N SV Y3LINHS %V
= Lo TIVM DNILSIX3 40
" " 3IV4 HILVW OL 1IVM
", | ,_ 34 40 30v4 SIHL
YIVE QIWWIYL 13840 | t
NOILYANNO4 DNILSIX3 X NIV
AdQ wwg
[n]
=8 2 g TIVM OLNI L3S SINOLSAVd INOD I
- m < w2 0SL + X, WIOXZ / ONILOO0S
-Rad bl 3| 39 01 ST3INN % 9X3 AINNSSY
R3(3 Slw 32d 30 DNV S ;
S nl3 S | |
w _-.-.- X m oo oo * o
o2&
0| r L
DNILSIX3 QIWNSSY 1eM o1 BuLSIX
STIINIT I OIS |

IWI™dNS YIAO HNIMIV LNOYD

40074 DNILSIXT |
430NN €2 JN ¢St

v

JY

TIVM DNILSIX3




APPENDIX F

SPECIFICATION



R H Horwitz Associates Our ref: DC/wmt/6869

1.0

1.1

1.2

1.3

19 " December 2013

6A NORTH END, LONDON, NW3 7HL

SPECIFICATION

FOR WORKS

DEMOLITION
Scope

The areas to be demolished are shown on the drawings. The Contractor shall make
good, at his own expense, any areas demolished beyond the limits shown on the
drawings.

Demolition

All demolition work shall be carried out strictly in accordance with BS 6187 2011.
Before commencement of work the demolition Contractor shall submit details of his
insurance cover. In particular, cover shall be obtained for claims arising out of any
act, neglect or omission by the building owner, as well as providing for all
contractual liability.

If it is necessary to erect temporary hoardings, etc., the Contractor shall obtain all
necessary licences, give all notices and pay all dues in connection therewith.

Temporary Works

The Contractor shall be responsible for the stability of the existing building on the
site and any adjoining sites and he shall take all necessary precautions to safeguard
this stability. Any temporary shoring, propping or strutting inserted to ensure this
stability shall comply with the relevant British Standards.

Any scaffolding erected shall comply with BS EN 12811 and BS 5975 2008.

Any metal props and struts required shall comply with BS 4074 2000.

Any temporary shoring, propping or strutting shall be provided with an adequate
foundation.
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EXCAVATIONS
General

Excavation for the various parts of the works shall be carried out to the widths,
lengths and depths indicated on the drawings or as directed by the Engineer on site.

Materials arising from the excavations shall be removed from the site.

Any excavations taken out below the depth required for construction of the works
shall be replaced at the Contractor's own expense with approved and properly
compacted materials as directed by the Engineer on site.

Planking and Strutting

Where excavations are taken out with vertical sides the Contractor shall, if
necessary, provide all shoring, planking and strutting for supporting the sides of
excavations at his own expense. The Contractor shall be responsible for the stability
of earth works and shall take all necessary precautions to safeguard this stability.

Temporary Drainage

All excavations shall, as far as is reasonably possible, be kept free of water during
the progress of the works and the Contractor shall provide, at his own expense, all
temporary drains, sumps and pumping machinery that may be needed for this
purpose.

Formation of Works

No concrete shall be poured until the ground formation for it has been inspected by
the Building Control Officer.

The Contractor shall notify the Local Authority when approvals are required.

The formation of all excavations shall be trimmed and levelled 75mm above the
formation level shown on the drawings prior to approval of the Engineer. In the
case of mass concrete footings a further 75mm shall be taken out and the whole
base poured immediately. In the case of reinforced concrete bases a further
125mm shall be taken out and the formation sealed with a 50mm layer of blinding
concrete 1:8 laid as dry as is practicable.
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Formation of Works (cont'd)

If the exposed formation is not satisfactory for the loading required, the Contractor
shall execute such extra works as may be necessary to achieve a firm foundation as
directed by the Engineer on site.

Should the material forming the bottom of any excavation, whilst sound at the time
of excavation, become soft or deteriorated due to percolation of water or
unsatisfactory protection during the progress of the works, the Contractor shall, at
his own expense, remove such softened or loose material and replace it with
approved material as directed by the Engineer on site.

The top surface of all blinding concrete under reinforced concrete work shall be
such that the tolerance from the true level is +0, -20mm.

All existing construction and obstructions in the way of the proposed new
foundations shall be reported to the Engineer. They shall then be removed or
otherwise as directed by the Engineer.
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3.0 UNDERPINNING

WORKMANSHIP: The work shall be carried out in accordance with the Engineer’s drawings
and instructions and to the approval of the Architect and the Building Control Officer.

Any other sequence of operations or method of working proposed by the Contractor is to
be submitted to the Architect and copied to the Engineer and agreed in writing a minimum
of 14 days before work is to be commenced on site.

CONTRACTORS RESPONSIBILITIES: The Contractor shall be responsible for the safety of the
underpinned structure and provide all necessary shoring, strutting and bracing to ensure its
safety and stability at all times.

SERVICES: The Contractor is also to carry out a survey of the property and adjacent area to
establish to location of obstructions such as service runs or drains. Any obstruction found is
to be brought to the attention of the Architect/Engineer. The Contractor is to allow for any
temporary support to the services or obstructions during the underpinning.

CONSTRUCTION SEQUENCE: The underpinning is to be undertaken in short sections not
exceeding 1.2 metres in length. The underpinning is to be undertaken on a ‘hit and miss’
sequence as shown on the drawings or otherwise agreed in writing by the Engineer.

No adjacent pin is to be excavated until a minimum 48 hours after the adjacent pin has been
cast and dry pack has been installed.

The Contractor is to provide drawings marked up to show the proposed sequence of
underpinning a minimum of 14 days before work is commenced.

EXCAVATIONS: Excavation shall be to the depth and width shown on the drawings.
However, where tree roots are encountered new underpins are to extend 600mm below
the last trace of any root activity. The sides of the excavation shall be adequately shored
and propped to prevent subsidence or slip of the soil. Soil faces behind the pin and at the
formation level shall be undisturbed.

Any soil faces behind the underpinning that require to be retained shall be by precast
concrete poling boarding. The boards are to have holes to enable the void behind the
boards to be grouted up. The poling boards are to be measured as left in.

INSPECTIONS: All excavations are to be inspected by the Engineer and/or the Building
Control Officer. Minimum notice of 24 hours is to be given when excavations are ready for
inspection.
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PREPARATION: The sides of the completed pin are to be thoroughly cleaned and scabbled
to the satisfaction of the Engineer.

The soffit of the existing footings is to be levelled off and cleaned of all loose or detrimental
material.

No projecting partitions of the existing footings are to be trimmed except as shown on the
drawings or directed by the Engineer.

The Contractor must provide shear keys.

Allow for 150 deep x 100 wide shear keys across width of scabbled interfaces at 1m
maximum vertical centres. Minimum 2 per face. Form in timber or polystyrene.

ANTI-HEAVE PRECAUTIONS: Before carrying out concreting introduce anti-heave
precautions in the form of Claymaster as directed by the Engineer to the faces of the
excavation.

PLACING CONCRETE: The concrete for the underpinning is to be mass concrete and poured
continuously to 75mm below the soffit of the existing footing. The concrete is to be fully
compacted using a mechanical vibrator.

The top 75mm of the pin is to be filled to the full depth and width of the void with a well
rammed C35 concrete using 5mm-10mm coarse aggregate and Conbex 100’ expanding
admixture by Messrs Fosroc UK Ltd in accordance with their instructions. The filling of this
void is to be undertaken 24 hours after the mass concrete has been poured.

CONCRETE GRADE: On works where a full specification has not been provided, a FND2 mix
should be used. This has characteristic 28 day strength of 35N/mm2 and is suitable for Class
2 sulphate soils.

OVER-EXCAVATION: Except where noted otherwise on the drawings, areas of over-
excavation are to be backfilled with a granular material and compacted in 225mm layers to
provide a stable sub-base compatible wish the final finishes.

SPOIL: The Contractor will include in his prices for the removal of all spoil arising from the
works which is not suitable for backfilling purposes.

RECORDS: A full record of each section underpinned is to be kept on site and readily
available for inspection by the Engineer or Building Control Officer.

GUARANTEE: The Contractor is to provide a 10 year insurance backed guarantee for the
underpinning works.
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PLAIN & REINFORCED CONCRETE WORK

Scope

This specification applies to the materials and workmanship in plain and reinforced
concrete work to beams, columns, foundations, slab, staircases, walls and similar
work, the extent of which is shown on the drawings.

Materials

Aggregates - fine and course aggregate shall be obtained from natural sources and
shall comply with BS EN 12620 2012.

Cement shall be Ordinary Portland Cement complying with BS EN 197-1 2011.
Water used for any purpose shall be from an approved public supply.

Reinforcement - mild steel bars shall be plain round, hot rolled bars complying with
BS 4449. High tensile bars shall be rolled steel bars of square or rolled ribbed
indented section, which have been twisted cold, complying with BS 4461. Hot rolled
bars shall have a yield stress of 420 N/mm? complying with BS 4449. Welded
fabrics, twisted square bar fabric or expanded metal shall comply with BS 4483.

Concrete Mixes

Concrete mixes to be used are noted on the drawings. The proportions of aggregate
and cement shall be measured by weigh batching.

Ready-mix concrete may be used in accordance with BS EN 206 with the Engineer's
prior approval.

The mix proportions and minimum strength requirements shall comply with BS 8110
and BS 8500 as stated on drawings.

All reinforced concrete work, unless otherwise specified, shall be compacted by
means of poker vibrators.
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Workmanship
Workmanship shall be in accordance with BS 8110 as stated on the drawings.

All concrete shall be properly cured for a minimum of seven days. The method of
curing shall be agreed with the Engineer prior to the commencement of the work.

The interval between adding water to the dry mix and final placing shall not exceed
thirty minutes and thereafter the concrete shall not be disturbed.

The method of working in cold weather shall be as set out in BS 8500 and Concrete
Society Publication CS164-Good Concrete Guide 8 and is to be agreed with the
Engineer prior to the commencement of the work.

The Contractor shall be responsible for the strength and stability of all temporary
formwork and its supports. All formwork shall be constructed to prevent any losses
of grout or mortar from the concrete. Adequate openings and removable panels
shall be provided in shuttering for inspection and cleaning, etc. Connections shall be
so constructed to permit easy removal of the shuttering.

All faces of shuttering and moulds in contact with wet concrete shall be treated with
mould oil or other coating to the Engineer's approval.

The timing of the removal of formwork shall be entirely the Contractor's
responsibility and forms shall not be struck until the concrete reaches a strength of
at least twice the stress to which the concrete may be subjected at the time of
striking. All formwork shall be removed without shock or vibration that would
damage the concrete construction.

The surface finish to the concrete shall be as specified by the Inspecting Officer.

Concrete test cubes shall be made as directed by the Engineer and shall conform to
BS 1881. The location of the concrete under test shall be clearly stated on the Test
Certificate.

Reinforcement shall be free from pitting, loose rust, mill scale, paint, oil, grease,
adhering earth, ice or any harmful matter that may impair the bond between the
concrete and the reinforcement.

All reinforcement shall be bent in accordance with BS 4466.
All reinforcement shall be placed and maintained in the position shown on the
drawings with plastic chairs or similar.
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Concrete in Cold Weather

No concrete shall be mixed or placed whilst the temperature is below 2°C on a rising
thermometer or below 4°C on a falling thermometer, or freezing temperatures are
forecast in the next 24 hours, but in any event, the following should be noted:-

1. No part of fresh concrete, at the time of placing, should have a temperature of
less than 5°C.

2. All surfaces with which the fresh concrete will come into contact, including those
of formwork, reinforcement and hardened concrete, should be free of snow, ice
and frost.

3. Regardless of the air temperature at the time of placing, the temperature of the
concrete should at no point fall below 5°C, nor should the water curing be
applied until the concrete in the structural element reaches a strength of 5N/m?2.

4. Any concrete damaged by frost shall immediately be removed and the member
re-constructed at the Contractor's own cost.

5. The Contractor shall provide an accurate maximum and minimum thermometer
and hang in an approved position in the works and keep accurate daily record of
these maximum and minimum temperatures for inspection by the Engineer.

6. Concrete may be preheated in the mixer by heating the mixing water to not
more than 40°C.

7. The use of calcium chloride or any other chemicals to accelerate hardening will
not be allowed.
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STRUCTURAL STEEL WORK

Scope

This specification applies to the supply of materials and workmanship in connection
with the fabrication, delivery to site and erection of structural steelwork consisting
of beams, stanchions, connections, including all necessary fittings, bolts and

welding, the extent of which is shown on the drawings.

The Contractor shall visit the site and carry out a survey to check the spans, section
sizes and setting out of the existing steelwork and structural arrangement.

Materials

Mild steel shall comply with BS EN 10025 2004 Grade 5275 for quality and BS 4-1
with regard to form.

High tensile steel shall comply with BS 1775 for quality and BS 4 Part 2 with regard
to form.

Steel tubes shall comply with BS 1775 for quality and BS 4 Part 2 with regard to
form.

Cold formed steel sections formed from plate, sheet or strip steel 6mm thick and
under shall comply with P.D. 4064 Addendum No 1 to BS 449.

Black bolts and nuts shall comply with BS 916 and BS 1769.

High strength friction grip bolts shall comply with BS 4395 and BS 4604.

The term 'weld’, 'welds' and 'welding' shall refer to work done by electric metal arc
welding and shall comply with BS EN 1011-2 2001. The Contractor shall provide

certified evidence that every welding operative has passed tests as required by BS
5950 and specified in BS 2645.
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Workmanship

Workmanship shall be of a first class standard and the design, fabrication and form
of details shall be in accordance with BS 5950 and to the approval of the Engineer.

Cleaning of all surfaces to be painted shall be carried out in accordance with the
requirements of BS ISO 27831.

All steelwork, unless otherwise agreed, shall be painted with one coat of zinc
phosphate to 75 micron DFT.

The size of the steel members are shown on the Engineer's drawings and must not
be varied without his approval.

Connections
The connections are to be of bolted or welded construction and of adequate

strength to sustain the various loads indicated on the drawings and all details shall
be sent to the Engineer for his examination before any work is put in hand.

10
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SHORING TO FORM OPENINGS
Scope

The scope of the work comprises the erection of internal shoring to support the
structure whilst new openings are formed or existing openings are extended, the
extent of which is indicated on the drawings.

Details of the existing work have been assumed. These are to be checked on site by
the Main Contractor and any discrepancies reported to the Engineer so that
adjustments may be made to the structural scheme if necessary.

Materials

All structural timber used to form the temporary shoring shall comply in all respects
with BS 5268 and BS 4978, the grade of timber to be used shall be as specified on
the drawings.

Any metal props and struts required shall comply with BS 4074. The type of prop
shall be as specified on the drawings.

Any scaffolding erected shall comply with BS EN 12811 and BS 5975 2008.

Any shoring, propping or strutting shall be provided with an adequate foundation to
the approval of the Engineer.

Sequence of Operation

Before any openings are formed by removal of brickwork, the internal shoring, as
shown on the drawings, shall be in position and shall be to the satisfaction of the
Engineer.

The Contractor shall, at all times, allow access to the Engineer to inspect the works.

Notwithstanding the work specified to be carried out, the Contractor shall carry out
the work in such a manner as to safeguard the structure from further structural
damage.

The Contractor shall regularly inspect all shoring to ensure that it is maintained in a
rigid condition and also regularly inspect the structure for any movement
whatsoever. Should any movement be noted before, during or after the execution
of the works described in this specification, he shall notify the Engineer immediately
and shall also place in position any props, needles and shores he may consider
necessary.

11
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Sequence of Operation cont'd

The Contractor shall provide all necessary scaffolds, screens, platforms, etc., to
protect the adjoining properties and public from damage or falling objects during
the execution of the works.

The shoring shall be constructed with props, needles, braces, wedges, etc., as shown
on the drawings or in accordance with any written instructions which may be issued
by the Engineer.

The whole shall be placed in position with the minimum of shock to the existing
structure and shall, in every way, be to the satisfaction of the Engineer. The
location of the seating for members shall be inspected by the Contractor to ensure
that the existing brickwork is sound. In no case shall a shoring member be placed
against lathe and plaster work. In such locations the lathe and plaster shall be cut
away to expose the brickwork or main structural frame. The Contractor shall
provide all necessary timber packs, folding wedges, etc., as may be instructed by the
Engineer. All braces shall be properly mitred, bolted or spiked as instructed by the
Engineer and the whole of the shoring maintained in a rigid condition.

On completion of the shoring the openings of the required size shall be formed. All
brickwork shall be removed by hand, brick by brick, with the minimum of shock on
the existing structures. Under no circumstances shall mechanical appliances be
used for this work without prior approval of the Engineer in writing.

The brickwork reveals shall be reinstated in accordance with the drawings. The
padstones shall be positioned to the levels shown on the drawing. The new steel
supports shall be erected and shall be pinned up solid using semi-dry 1:1.1/2:3 mix
having a minimum cube crushing strength of 25:5 N/mm? at 28 days using a
maximum aggregate size of 10mm well rammed into position using a club hammer
and caulking tool. None of the shoring shown on the drawing shall be removed until
the dry packing has achieved its full strength.

During the removal of the shoring, the Contractor shall ensure that it is taken down

with the minimum of shock and that all props are released slowly to ensure that all
displaced members are securely bedded down to their new seating.

12
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MADE GROUND: medium compact mid
brown silty gravelly very sandy clay with 0.6 D 0.5
numerous brick and concrete fragments.
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Stiff mid brown/orange silty very sandy b3 b =
CLAY. B D v 88 2.0
S 92
ER— Roots of live appearance
R to lmm® to 3.8m.
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s D v 110 3.0
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Stiff mid brown grey veined silty CLAY
with partings of orange and brown silt and 0.6 D 35
fine sand and crystals.
38 No roots observed below
3.8m.
D M 27 4.0
29
Stiff dense mid brown/orange silty fine 0.9 31
SAND. ' 35
D 4.5
4.7
Stiff/medium dense to dense mid brown/
orange laminated CLAY SILT and fine 0.6 D M 32 5.0
SAND. 34
7
. . . 54
Medium dense mid brown slightly clayey 0.4 55
very silty fine SAND. ' D '
5.7
Borehole ends at 5.7m
Unable to extract samples below 5.5m.
Drawn by:  jC Approved by:  ME Key: T.D.T.D. Too Dense to Drive
Remarks: Jazer seepage at 5.4m. D Small Disturbed Sample J' Jar Sample
Borehole moist and collapsing on completion. B Bull.< Disturbed Sample M Pllcop Vane (kPa)
U Undisturbed Sample (U100) M Mackintosh Probe
W  Water Sample N  Standard Penetration Test Blow Count
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Chelmer Site Investigations,

Link 18, East Hanningfald ndusgiiad Esiala, Odd Chunch Rasd

Easi Hannkgfiekd, Essax CM3 BAE

Telephone: 01245 400930 Fax: &1245 400933

Email; infaflaiteinvestigations couk  Websile: www.sileinwestigations.co.uk

REPORT NOTES

Equipment Used

Hand tools, Mechanical Concrete Breaker and Spade, Hand Augers, 100mm/150mm
diameter Mechanical Flight Auger Rig, GEO205 Flight Auger Rig, Window Sampling
Rig, and Large or Limited Access Shell & Auger Rig upon request and/or access
permitting.

On Site Tests

By Pilcon Shear-Vane Tester (K n/mz) in clay soils, and/or Mackintosh Probein
granular soils or made ground and/or upon request Continuous Dynamic Probe Testing
and Standard Penetration Testing.

Note:

Details reported in trial-pits and boreholes relate to positions investigated only as
instructed by the client or engineer on the date shown.

We are therefore unable to accept any responsbility for changesin soil conditions not
investigated i.e. variations due to climate, season, vegetation and varying ground water
levels.

Full terms and conditions are available upon request.
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The Sealed System

In soil retaining situations such
as basements and vaults etc.

the DELTA sealed system is
recommended. The membrane
selection depends on the required
finish and flow rate if applicable.
All membrane junctions, fixing
points, service entries and other
protrusions are sealed with the
DELTA range of sealing products.
Where active ground water is
evident or expected drainage of
one form or another should be

incorporated into the specification.

Our technical staff are available to
give advice in this respect.

The Ventilated
System

In above ground situations or in
areas where no free running water
is expected, for example where
external pavements have been
built up, the ventilated system can
be used. The ventilated system
with air gap at top and bottom
does not require sealed joints or
fixings, a 200mm overlap is
sufficient in this situation. This
method is seen as a sympathetic

solution in Heritage type properties
as a general damp proofing
system. The fabric of the building
remains unchanged but the new
internal surfaces are ‘dry” and are
salt and contamination free. Both
dry lining or plaster direct finishes
are available on the ventilated
system.

Floors

As well as being a complete
waterproofing and damp proofing
system, the DELTA system is also
used to upgrade damp and
defective floors. With excellent
crush resistance the system lends
itself to a variety of different
finishes which include conventional
screeds, thin layer fast drying
screeds and wood based floating
floors. Insulation can also be used
in conjunction with the system
where required. The system can be
linked to the D.P.C. constructed
within a new wall or to an existing
D.P.C.

Preparation

As the membrane systems are

mechanically fixed there is no
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reliance on the ability of the

RKEN

product to bond to the substrate.
The DELTA system can be applied

to a variety of different substrates

for example over existing renders
or broken down bitumen coatings,
etc. This can be easily achieved
without detriment to the integrity
of the system.

Damp Pressure
Equalisation

The studded structure of the
membrane allows the dampness
behind the membrane to move in
all directions unhindered, therefore
the whole of the wall or floor
surface takes the damp loading.
Break downs created by weak
points are eliminated. The product
does not divert the problem to
other areas.

Flexibility

In structures where movement or
vibration can be a problem,
examples being under street vaults,
railway arches, and buildings

constructed with movement joints,



the DELTA system can cope. The
DELTA membrane has an
elongation break of greater than
50%.

Speed

As there is little or no preparation
required the system is by
comparison quick to install. When
dry finishes are used the system is a
‘fast track’ solution. Decoration
does not need to be delayed as
there is no drying process.

DELTA Membrane Systems is the
U.K. arm of the world’s largest
producer of cavity drain systems.
The market leading DELTA brand
has a track record approaching
three decades. The DELTA systems
have been used successfully in
many situations in the U.K, from
small domestic basements up to

major waterproofing projects such

as London Underground stations.
There is rarely a dampness or water
ingress problem that falls outside
the scope of the capabilities of the
DELTA system.

What are DELTA
Systems

With the introduction of British
Standard BS.8102:2009 ‘Protection
of below ground structures against
water from the ground’, the use of

cavity membranes has been

generally accepted in the U.K.
DELTA Systems are a complete
range of products which are used
together to solve many of today’s
problems in both new and old
construction. DELTA Systems can
easily deal with aggressive ground
water conditions, where basements
are liable to flooding, or indeed
where simple dampness,
contamination or salting problems
are prevalent. Other more diverse
applications include turf covered
roofs, barn conversions, tunnel
linings or even as a barrier against

radon gas.

The main components of the system
are the membranes themselves.
These are manufactured from
virgin high density polyethylene
which is thermally and alkaline
stabilised. The stud heights vary
from 3mm for DELTA-FM, 8mm
for DELTA MS 500 & DELTA PT to
20mm for DELTA MS 20. The
cavity created by the membrane
contains between 2.1 and 10 litres
of space respectively. This is known
as either the ‘Air Gap’ or the
‘Drained Cavity’, in wet situations.

The Membranes

DELTA-MS 500 This is used for walls
and floors, and is supplied in 2.4, &
2m x 20m rolls. This membrane can
be used for light water ingress
situations, and is available yellow
(DELTA-FM), and clear. The MS
500 clear aids the selection of good
fixing points in more difficult
application i.e. random stone and
friable brickwork. The sealed DELTA-
Plug or Qwik Seal Plug is used to
secure System 500, the centre
shank of this fixing is also used for
subsequent dry lining applications.

DELTA PT LATH This membrane
has a mesh incorporated on the
internal face which is attached by a
thermic welding process at the
time of manufacture. The sealed PT
fixing plug is used to secure the
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membrane at 250mm horizontal
and vertical centres. The welded
mesh and fixing plugs allow for
direct render 1.1.6.
(cement/lime/sand), or plasters:
Tarmac Whitewall, Carlite Bonding,
or dab fixed plasterboard for internal
applications. When this grade is
used for external above ground
protection polymer renders can be
used as a finish. These renders are
polymer modified and can also have
reinforcing fibres incorporated for
added strength and durability. This
grade is available in clear 2.0m x
20m (40m?),1.5m x 10m (15m?) or
1.0m x 15m (15m?).

DELTA MS 20 This is a heavy
gauge version of System 500 with
deep 20mm studs. This is used
where extra drainage capacity is
required, for example on deeper
structures, or where a larger flow

rate is required. MS 20 can also be

COMPLETED BASEMENT PROJECTS

used as a ‘cavity former’ for many
types of new construction. The rolls
are a full 2 metre width by 20
metres in length (40m?).

Product Guarantee

DELTA membrane systems can
come with a thirty year product
guarantee when installed by
registered installers. The guarantee
covers the membrane and ancillary
components. Based on experience,
accelerated ageing tests and a
quality manufacturing system to
ISO 9001, the DELTA range can

also be guaranteed with confidence.

Technical site and/or
office visits

Staff are available to visit site to give
advice on particularly difficult or
unusual situations, where appropriate
specifications are prepared to assist
in the correct use of the system.

Leisure

Who Installs
DELTA Systems

Although DELTA systems are by
comparison, easy to install, it must be
recognised that correct diagnosis of
the problem is essential so that
DELTA systems can be designed and
tailored to the needs of the building,
to give the best possible performance.
It is therefore recommended that
only competent specialist contractors,
who understand dampness, and
the associated problems, be
employed to survey the site, install
the system and thereby ensure the
best possible performance of the
system. DELTA systems are installed
by a nationwide network of
specialist contractors who are
holders of ‘Registered Installers’
Certificates. These contractors also
offer guarantees for their
workmanship, giving peace of
mind to the client.

Playroom

Home Cinema

Music Room



DRAINAGE OPTIONS DELTA® SUMPS & PUMPS 35

DELTA

When specifying a sealed cavity membrane system, full consideration must
be given to drainage, when installed below ground.

The concept of the drained cavity system is to collect and manage any
moisture which breaches the integrity of the structure by channelling,
collecting, and discharging such free water via a suitable evacuation point.

Channels, laid to falls, can discharge passively into a sump or be connected
to a drainage system but access for maintenance should be provided.

Access ports allow inspection and water jetting of channels, while sumps
have a sealed access cover which allows for annual maintenance checks to
be carried out, which are recommended.

If drainage has been installed, it should be flood tested before covering it up
to make sure the system works.

Delta offer a choice of sump+pump stations to fit the purpose, and free
advice is available from their technical staff.

Service agreements can be arranged through Delta and are maintained by
PPS Ltd.

Delta Retrofit Sumps are fitted with a dual pump system and have three
110mm/160mm side inlets to take ground water, and grey water from

shower, laundry and sink waste.
#
A
DELTA

DELTA® CHANNEL DELTA” AQUADUCT

Delta Channel is a water collection conduit which is bedded into a preformed channel at
the floor/wall angle. Holes in the channel wall allows water to ingress at this point to drain
away to a sump or soak away. Access ports are available to allow maintenance and
inspection. The system is joined with a range of connectors.

Delta Aquaduct is a drainage channel which acts as a perimeter conduit bedded in at the
floor/wall angle. Where appropriate, it can be laid under the slab to take off ground water
to a sump or soak away, and reduce flotation pressures from bearing on the slab.

Delta Aquaduct is fully perforated for maximum performance, and incorporates an outer
geotextile filter to prevent particles from entering the channel.

The product comes on a roll 150m x 60mm diameter. It is also available in 100m x T00mm
dia rolls.

'FREE LIME' RISK v

When new concrete forms the structure, to walls or particularly floors, there is a risk of
excess free lime leaching out during the curing process.When a cavity drainage system is
used in this type of application, a silicification pre-treatment of the concrete should be
used to prevent the risk of free lime build up, and blockage of the drainage cavity. Delta
Polysil-TG 500 is applied by spray for this purpose, and is available in 10kg drums.

P
HELP IS AT HAND D—Eﬁg

If you've installed a cavity drained system internally, one of the main
design considerations is how are you going to manage the water
collection and discharge. This can be done passively into existing
drainage points, if available and appropriate.

However, the majority of projects require a collection sump + pump,
to automatically manage the evacuation of any water ingress. This
type of unit requires mains power to operate, so what can be done if
the power fails, and is coincident with high water ingress? Here are
two options from Delta.

High Water Level Alarm - This system gives an audible warning if
a high level situation occurs. It is fitted with it's own rechargeable
battery, which is trickle charged , and will still operate in the event of
mains power failure.

Delta Power-Pack -This unit is designed to run the secondary pump
if a power failure occurs. The unit is trickle charged under normal
conditions, and will auto switch to battery power if mains power fails.
The unit will pump approx. 8,100 litres in back up mode.

Delta Power Pack Pumps 8,100 Ltr in back up mode.



DELTA’-MS 500:

Material:

Thickness:

Stud height:

Roll size:

(With flat edge of 7 cm
on one side)
Compressive strength:
Drainage capacity:

Air volume between studs:
Temperature resistance:
Chemical properties:

Behaviour in fire:

Cavity drainage membrane
for use on walls and floors,
as a waterproof system. A
choice of finishes are
available. Can also be used
externally for waterproof
protection of sub-ground

structures.

high density polyethylene
approx. 0.6 mm

approx. 8 mm

available in clear

24x20m

20x20m

> 250 kN/m?

approx. 2.251/s - m

approx. 135 I/min - m

approx. 8 100 I/h - m

approx. 5.3 I/m?

—30°C to + 80°C

resistant to chemicals, resistant to
root penetration, rotproof, neutral
towards drinking water

Class E

DELTA’-PT:

[ —

Material:

Thickness:

Stud height:

Roll size:

Compressive strength:
Drainage capacity:

Void between studs:
Temperature resistance:
Chemical properties:

Behaviour in fire:

BBABRITISH
BOARD OF
AGREMENT
CERTIFICATE No 00/3742
DELTA MEMBRANE SYSTEMS

Dimpled sheeting with plastic
mesh welded on, suitable as a
damp-proof base for plaster or
shotcrete, e.g., as a seepage
layer in tunnel construction, or
for repairing basements

internally.

high density polyethylene

approx. 0.5 mm

approx. 8 mm / 8mm / 4mm
20x20m/1.5x10m /1.0 x 15m
approx. 70 kN/m?

approx. 51/s - m

approx. 300 I/min - m

approx. 18 100 I/h - m

approx. 5.5 I/m?

-30°C to + 80°C

resistant to chemicals, resistant to
root penetration, rotproof, neutral
towards drinking water

Class E

Material:
Thickness:
Stud height:
Roll size:

Compressive strength:
Drainage capacity:

Air volume between studs:
Temperature resistance:
Chemical properties:

Behaviour in fire:

DELTA®-FM:

DELTA’-MS 20:

Dimpled sheeting with
particularly high drainage
capacity and compressive
strength, suitable for high
performance seepage layers
in building and civil

engineering construction.

high density polyethylene

approx. 1 mm

approx. 20 mm

20x20m

In the case of special requirements,
also available in board format
approx. 150 kN/m?

approx. 10 1/s - m

approx. 600 I/min - m

approx. 36 100 I/h - m

approx. 14 1/m?

-30°C to + 80°C

resistant to chemicals, resistant to
root penetration, rotproof, neutral
towards drinking water

Class E

DELTA®-FM is specifically
designed for floor applications,
to combat dampness, and
contamination. The special low
stud profile (3mm) minimises
changes in floor levels but still
provides an air gap to achieve
damp pressure equalisation.

The membrane is a fast-track
application that allows various
floor finishes to be achieved with
zero ‘down time'. The R.H. levels

are isolated in the air gap, and

controlled. Delta-FM can be used in new build, remedial or refurbishment projects for

floors, and walls.
Material:

Application:

Sheet thickness:
Dimple height:

Compressive strength:
Roll dimensions:

Volume between dimples:

Service temperature range:

Behaviour in fire:

Delta Membrane Systems Ltd.

Bassett Business Centre, Hurricane Way, North Weald, Epping, Essex CM16 6AA
Telephone: 01992 523 811 Fax: 01992 524 046
e-mail: info@deltamembranes.com www.deltamembranes.com

© DELTA MEMBRANE SYSTEMS LTD 1998

Virgin high-performance PE-VHD

Special low stud profile for floor.
Can be used on walls

approx. 0.6 mm
approx. 3 mm

approx 140 kN/m?
20m x 2m (40m?)
approx 2.1 1/m?
-30degC / +80degC

Class E

DORKEN

L1/80
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